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Dedication

To my grandmother, Emilie Carrick.
Born 1907, died 2002.
Nan,
You lived through changes and troubles and rose above them. You saw the best in everyone you met, and helped them see it as well. You loved everyone, and helped us learn to love.
I miss you. I love you.
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.#file.revision 
		  
:wq command (vi editor) 
		  
& (ampersand) 
		  2nd 
		  
\ (backslash) 
		  
{ } (braces) 
		  2nd 
		  3rd 
		  4th 
		  
# (comments, scripting files) 
		  
. (dot) files 
		  
.#file.revision 
		  2nd 
		  
.#filename.revision 
		  
! (exclamation mark) 
		  
# or .# (filename prefixes) 
		  
/ (forward slash) 
		  
# (hash mark) 
		  
- (hyphens) and tag names 
		  2nd 
		  3rd 
		  
# (lock files) 
		  2nd 
		  
% (percent) 
		  
    diff, format strings for 
		  
    loginfo, format strings for 
		  
%s (percent s) 
		  
! (special filename) 
		  
* (special filename) 
		  
~ (tilde) 
		  
~username 
		  
_ (underscores)
    attribute names, and 
		  
    tag names, and 
		  2nd 
		  3rd 
		  4th 
		  
~ (shell variables) 
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abCVS 
		  
access control lists, implementing 
		  
access methods 
		  2nd 
		  
accessing remote repositories 
		  
add command 
		  2nd 
		  3rd 
		  4th 
		  
    -kb option 
		  
admin command 
		  2nd 
		  3rd 
		  4th 
		  
administrative files 
		  2nd 
		  
    Checkin.prog file, changing 
		  
    checkoutlist file 
		  2nd 
		  
    commitinfo file 
		  2nd 
		  
    config file 
		  2nd 
		  
    cvsignore file 
		  2nd 
		  
    CVSROOT copies of 
		  
    CVSROOT directory 
		  
    cvswrappers file 
		  2nd 
		  
    editinfo file 
		  2nd 
		  
    history file 
		  2nd 
		  
    location 
		  
    loginfo file 
		  2nd 
		  
    modules file 
		  2nd 
		  
    notify file 
		  2nd 
		  
    ownership 
		  
    passwd file 
		  2nd 
		  
    rcsinfo file 
		  2nd 
		  
    readers file 
		  2nd 
		  
    shell variables 
		  
    taginfo file 
		  2nd 
		  
    Update.prog file, changing 
		  
    users file 
		  2nd 
		  
    val-tags file 
		  2nd 
		  
    verifymsg file 
		  
    writers file 
		  2nd 
		  
alias modules 
		  2nd 
		  
ampersand (&) 
		  2nd 
		  
Anjuta 
		  
annotate command 
		  2nd 
		  3rd 
		  
apt 
		  
apt-get update command 
		  
Attic subdirectory 
		  2nd 
		  
    tags, removing from 
		  
authentication
    of CVS connections 
		  
    Kerberos 4 
		  
    system-level, disabling 
		  
    via passwd file 
		  
Author keyword 
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backslash (\) 
		  
backups of repositories 
		  
    restoring backups 
		  
Base directory 
		  2nd 
		  
base of a branch 
		  
BASE tag 
		  
Baserev file 
		  2nd 
		  
Baserev.tmp file 
		  
BBEdit 
		  
binary files
    and merging 
		  
    and wrappers 
		  
binary keyword-expansion mode 
		  
braces { } 
		  2nd 
		  3rd 
		  4th 
		  
branch sandboxes
    adding or removing files 
		  
    creating 
		  
branch tags 
		  
branches 
		  
    creating 
		  
    deleting or moving 
		  
    magic branch numbers 
		  
    merging 
		  
        keyword issues 
		  
        to branches 
		  
        to trunks 
		  
    merging changes from trunks 
		  
    revision numbers 
		  
    stategies for using 
		  
    sticky branches 
		  
    vendor branches 
		  2nd 
		  
branching 
		  
    basically stable 
		  
    basically unstable 
		  
    policies 
		  
    retroactive 
		  
    strategies 
		  
    styles 
		  
        long branch merging to branch 
		  
        long branch merging to trunk 
		  
        long branch, merging trunk and branch 
		  
        nested branches 
		  
        short branches 
		  
    uses 
		  
bug reporting on CVS 
		  
bug trackers 
		  
Bugzilla 
		  
build scripts 
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case sensitivity, file and directory names 
		  
Cervisia 
		  
CHalogen 
		  
change management 
		  
change messages 
		  
Checkin.prog file 
		  2nd 
		  3rd 
		  
    changing 
		  
checkout command 
		  2nd 
		  3rd 
		  
    -r tagname option 
		  
    distributing files using 
		  
    memory requirements 
		  
    options 
		  
    vendor branch releases, comparing 
		  
checkoutlist file 
		  2nd 
		  3rd 
		  
chmod command (Unix), group permissions 
		  
choosing an editor 
		  
client environment variables 
		  
clients (CVS) 
		  
    java-based 
		  
    Macintosh 
		  
    for multiple operating systems 
		  
    Windows 
		  
clmerge script 
		  
cln_hist script 
		  
clock synchronization 
		  
CodeWarrior plugins, CVS and abCVS 
		  
commenting scripting files 
		  
commit command 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  6th 
		  
    and branch creation 
		  
    commit frequency 
		  
    failed commits 
		  
    file removal and 
		  
    revision numbers, setting 
		  
commit_prep script 
		  
commitinfo file 
		  2nd 
		  3rd 
		  4th 
		  
    enforcing standards with 
		  
commitinfo script 
		  
Concurrent Versions System 
		  [See CVS]
config file 
		  
configuration
    commitinfo file 
		  
    cvswrappers 
		  
    editinfo file 
		  
    files 
		  
    loginfo file 
		  
    modules 
		  
    notify file 
		  
    rcsinfo file 
		  
    scripting files 
		  
    taginfo file 
		  
    verifymsg file 
		  
configuration options
    LockDir 
		  
    LogHistory 
		  
    PreservePermissions 
		  
    RCSBIN 
		  
    RereadLogAfterVerify 
		  
    SystemAuth 
		  
    Top
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D entry type 
		  
Date keyword 
		  
date keywords 
		  
dates and date formats 
		  
deadlocks 
		  
Debian
    repository script (cvs_makerepos) 
		  
default editor, setting 
		  
default ignore list 
		  
descend script 
		  
DEVEL-CVS file 
		  
device files and CVS 
		  
diff command 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  
    memory requirements 
		  
    options 
		  
directories
    deleting 
		  
    moving 
		  2nd 
		  
    names indicating locks 
		  
    permissions 
		  
    for projects 
		  
directory separators 
		  
distribution tools 
		  
documentation, CVS 
		  
dot files 
		  2nd 
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Eclipse 
		  
edit command 
		  2nd 
		  3rd 
		  
editinfo file 
		  2nd 
		  3rd 
		  
EDITOR environment variable 
		  
EDITOR internal variable 
		  
editors (users), listing 
		  
editors command 
		  2nd 
		  
_editors file attribute 
		  
editors, choosing 
		  
Emacs, CVS integration with PCL-CVS and VC 
		  
encryption
    of CVS connections 
		  
    gserver access method 
		  
    kserver access method 
		  
    security, and 
		  
    support, testing for 
		  2nd 
		  
Entries file 
		  2nd 
		  
Entries.Backup file 
		  
Entries.Log file 
		  2nd 
		  
Entries.Static file 
		  2nd 
		  
environment variables 
		  
    client variables 
		  
    CVS_CLIENT_LOG 
		  
    CVS_CLIENT_PORT 
		  
    CVS_PASSFILE 
		  
    CVS_RSH 
		  2nd 
		  3rd 
		  
    CVS_SERVER 
		  2nd 
		  
    CVS_SERVER_SLEEP 
		  
    CVS_USER 
		  
    CVSEDITOR 
		  2nd 
		  
    CVSIGNORE 
		  
    CVSREAD 
		  
    CVSROOT 
		  2nd 
		  
    CVSROOT directory 
		  
    CVSUMASK 
		  2nd 
		  
    CVSWRAPPERS 
		  
    default editor, for setting 
		  
    EDITOR 
		  
    HOME 
		  
    LockDir 
		  
    LOGNAME 
		  
    PATH 
		  2nd 
		  
    RCSBIN 
		  
    server variables 
		  
    TMPDIR 
		  2nd 
		  
    USER 
		  
    VISUAL 
		  
ESC (vi editor) 
		  
exclamation mark (!) 
		  
exclusive development 
		  
executable files 
		  
exit status, CVS commands 
		  
exit status, testing 
		  
export command 
		  2nd 
		  
ext access method 
		  2nd 
		  3rd 
		  4th 
		  
    and remote connection programs 
		  
    troubleshooting 
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F entry type 
		  
-f path_to_filter wrapper function 
		  
failed commits 
		  
.#file.revision 
		  2nd 
		  3rd 
		  
fileattr file 
		  
filename capitalization in different OSs 
		  
.#filename.revision 
		  
files
    adding to repositories 
		  2nd 
		  
    administrative 
		  
    attributes files 
		  
    binary, wrappers for 
		  
    branch sandboxes, adding to or removing from 
		  
    change messages 
		  
    checking out 
		  
    commitinfo 
		  
    committing changes to 
		  
    configuration files 
		  
    CVS incompatible formats 
		  
    CVS subdirectories 
		  
    CVSROOT directory 
		  
    cvswrappers 
		  
    deleting 
		  
    distributing (project management) 
		  
        checkout command 
		  
        update command 
		  
    dot files 
		  
    editinfo files 
		  
    editing 
		  2nd 
		  
        aborting edits 
		  
    executable, importation of 
		  
    exporting 
		  
    file states 
		  
    filename problems, troubleshooting 
		  
    history 
		  2nd 
		  
    history file 
		  
    history, displaying 
		  
    informational 
		  
    lock files 
		  
    loginfo file 
		  
    merging binary and special files 
		  
    modules file 
		  
    moving 
		  2nd 
		  
    names indicating locks 
		  
    notify file 
		  
    passwd 
		  
    permissions 
		  
    rcsinfo file 
		  
    readers 
		  
    recent changes, displaying 
		  
    releasing 
		  
    remote repository checkout 
		  
    removed files, retrieving 
		  
    removing from repositories 
		  
    reserving 
		  
    retrieving by date 
		  
    revision numbering 
		  
    revisions, comparing 
		  
    scripting 
		  
    status, checking 
		  
    tagged, retrieval 
		  
    taginfo file 
		  
    update command, status codes 
		  
    users 
		  
    val-tags file 
		  2nd 
		  3rd 
		  
    verifymsg file 
		  
    writers 
		  
filesystem conflicts 
		  
fork access method 
		  2nd 
		  3rd 
		  
    troubleshooting with 
		  
forward slash(/) 
		  
freezing repositories 
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gCVS 
		  
    installing 
		  
Generic Security Service Application Programming Interface (GSS-API) 
		  
GnoRPM, CVS, installing with 
		  
group ownership and permissions 
		  
gserver access method 
		  2nd 
		  3rd 
		  
    client ports 
		  
    and inetd 
		  
    misconfiguration 
		  
GSS-API (Generic Security Service Application Programming Interface) 
		  
    bug, CVS V. 1.11.2 
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HACKING file 
		  
hash mark (#) 
		  
    .#file.revision 
		  2nd 
		  3rd 
		  
    .#filename.revision 
		  
    comments in scripting files 
		  
    filename prefixes 
		  
    lock files 
		  2nd 
		  
HEAD tag 
		  
Header keyword 
		  
history command 
		  2nd 
		  
    output 
		  
    syntax 
		  
    types 
		  
history file 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  6th 
		  7th 
		  
    clearing old records from 
		  
HOME environment variable 
		  
hostname changes and repositories 
		  
hyphens (-) and tag names 
		  2nd 
		  3rd 
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i command (vi editor) 
		  
IDEs (integrated development environments), interfaces to CVS 
		  
import command 
		  2nd 
		  
    alternatives to 
		  
    output codes 
		  
    vendor branches and 
		  
importing projects to CVS 
		  
indentation tester 
		  
inetd and access methods 
		  
info cvs command 
		  2nd 
		  
informational files 
		  
init command 
		  2nd 
		  
integrated development environments (IDEs), interfaces to CVS 
		  
integration tools 
		  
internal variables 
		  
ISO 8601 date format 
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Jalindi Igloo 
		  
jCVS 
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Kerberos 
		  
    V. 4 
		  
    V. 5 
		  
keyword modes 
		  
keywords 
		  2nd 
		  
    common 
		  
    expansion 
		  
        for binary files 
		  
        common modes 
		  
    issues when merging branches 
		  
    sticky keywords 
		  
-kk keyword expansion mode 
		  
KPackage
    CVS, installing with 
		  
kserver access method 
		  2nd 
		  3rd 
		  4th 
		  
    client ports 
		  2nd 
		  
    and inetd 
		  
    misconfiguration 
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LinCVS 
		  
line ending problems 
		  
Linux
    CVS clients for 
		  
    CVS IDEs 
		  
    CVSNT server 
		  
listing watches and editors 
		  
local access method 
		  2nd 
		  3rd 
		  
lock files 
		  
    troubleshooting 
		  
lock messages 
		  
LockDir environment variable 
		  
LockDir option 
		  
locks 
		  
    clearing 
		  
    deadlocks 
		  
    filenames indicating 
		  
    read locks 
		  
    write locks 
		  
log command 
		  2nd 
		  3rd 
		  4th 
		  
Log keyword 
		  
log script 
		  
log_accum script 
		  
logging tools 
		  
LogHistory option 
		  
login command 
		  2nd 
		  
loginfo file 
		  2nd 
		  3rd 
		  4th 
		  
    variables 
		  
LOGNAME environment variable 
		  
logout command 
		  2nd 
		  
long branch 
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MacCVS 
		  
    installing 
		  
Macintosh
    CVS clients for 
		  
magic branch numbers 
		  
man cvs 
		  
memory usage, CVS 
		  
Merant PVCS file conversion 
		  
merging 
		  
    binary files 
		  
    branch to branch 
		  
    branches 
		  
        to trunks 
		  
    branches to branches
        keyword issues 
		  
    from trunk to branch 
		  
    special files 
		  
merging and conflicts 
		  
Meta-CVS 
		  
metadata tools 
		  
mfpipe script 
		  
Microsoft Developer Studio, CVS add-ins for 
		  
mirroring repositories 
		  
modules 
		  
    options and scripts 
		  
modules file 
		  2nd 
		  3rd 
		  
modules scripts 
		  
moving files or directories 
		  
multiple users 
		  
MVS (Multiple Virtual Storage) mainframe operating system 
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Name keyword 
		  
NetBeans 
		  
Notify 
		  
notify file 
		  2nd 
		  
Notify file 
		  
notify file 
		  2nd 
		  
Notify.tmp file 
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operating systems 
		  
    cross-platform clients 
		  
    filename capitalization 
		  
    Linux CVS clients 
		  
    Macintosh CVS clients 
		  
    Unix CVS clients 
		  
OS/390 
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Pageant 
		  
passwd file 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  
    securing 
		  
password server problems 
		  
patch 
		  
PATH environment variable 
		  2nd 
		  
paths 
		  
pattern matching 
		  
PCL-CVS 
		  
percent (%) 
		  
    diff, format strings for 
		  
    loginfo, format string for 
		  
percent s (%s) 
		  
permissions
    problems, troubleshooting 
		  
    Samba and 
		  
Pharmacy 
		  
PreservePermissions option 
		  
project directories 
		  
    permissions 
		  
project-management tools 
		  
projects 
		  2nd 
		  
    administrative tools 
		  
    automation 
		  
    build scripts 
		  
    creating 
		  
        by editing the repository 
		  
        cvs add command, using 
		  
    deleting 
		  
    development practices 
		  
    enforcing standards 
		  
    external programs, interfacing with 
		  
    files, distributing 
		  
        checkout command 
		  
        update command 
		  
    files, exporting 
		  
    importing 
		  
        alternatives to 
		  
        other version control systems, from 
		  
        RCS, from 
		  
    managing 
		  
        strategies and practices 
		  
    scripts, running 
		  
    security 
		  
    structure and sandboxes 
		  
    tools 
		  
pserver access method 
		  2nd 
		  3rd 
		  4th 
		  
    client porst 
		  
    CVSFS tool and 
		  
    and inetd 
		  
    login and logout 
		  
    misconfiguration 
		  
    password server problems, troubleshooting 
		  
    security issues 
		  
pserver command 
		  
Putty 
		  
PVCS files, converting to CVS 
		  
pvcs2rcs 
		  
Python 
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rannotate command 
		  
RCS files, editing 
		  
rcs-to-cvs script 
		  
rcs2log script 
		  
rcs2sccs 
		  
RCSBIN environment variable 
		  
RCSBIN internal variable 
		  
RCSBIN option 
		  
rcsinfo file 
		  2nd 
		  3rd 
		  4th 
		  
rcslock 
		  
rcslock script 
		  
    committing of files 
		  
    installing and configuring 
		  
    releasing of files 
		  
    reserving of files 
		  
    watch, combining with 
		  
rdiff command 
		  2nd 
		  3rd 
		  4th 
		  
    options 
		  
read locks 
		  
read-only access, providing for 
		  
readers file 
		  2nd 
		  3rd 
		  4th 
		  
regular expressions 
		  
regular modules 
		  2nd 
		  
    options 
		  
release command 
		  2nd 
		  
remote repositories 
		  [See also repositories]2nd 
		  
    access methods 
		  
        anonymous, read-only access 
		  
        and client ports 
		  
        ext 
		  
        fork 
		  
        gserver 
		  
        and inetd 
		  
        kserver 
		  
        local access 
		  
        pserver 
		  
        server 
		  2nd 
		  
        troubleshooting configuration of 
		  
    accessing 
		  
        authentication 
		  2nd 
		  
        path 
		  
    passwd file 
		  
    security 
		  
remove 
		  
remove command 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  
removing directories 
		  
repositories 
		  2nd 
		  
    access methods 
		  
        client side 
		  
        server side 
		  
    adding files 
		  
    Attic subdirectory 
		  
    backing up 
		  
    backups, restoring 
		  
    changing 
		  
    committing changes 
		  
    creating 
		  
    deleting 
		  
    directories, removing 
		  
    editing 
		  
        clearing locks 
		  
        directories, deleting 
		  
        directories, moving 
		  
        files, deleting 
		  
        files, moving 
		  
        project RCS files 
		  
        projects, deleting 
		  
        projects, for creation of 
		  
    file permissions and 
		  
    fileattr file 
		  
    files, adding to 
		  
    files, executable, importation of 
		  
    files, removing from 
		  
    freezing 
		  
    host name changes and 
		  
    locking 
		  2nd 
		  
    managing 
		  
    mirroring 
		  
    paths 
		  
        access methods 
		  
    permissions 
		  
    permissions errors 
		  
    read-only access, providing 
		  
    remote 
		  [See remote repositories]
    removing files from 
		  
    retrieving removed files 
		  
    sandboxes and 
		  
    security 
		  
        root directory permissions 
		  
    storage locations 
		  
    structure 
		  
    unlocking 
		  
    updating sandbox files 
		  
    UTC (Coordinated Universal Time) 
		  
Repository file 
		  2nd 
		  3rd 
		  
    troubleshooting 
		  
repository paths 
		  
RereadLogAfterVerify option 
		  
reserved attribute names 
		  
retroactive branching 
		  
reverting changes 
		  
Revision keyword 
		  
revision numbers
    branching and 
		  
    setting 
		  
    and version numbers 
		  
RFC 1123 time format 
		  
RFC 822 time format 
		  
.rhosts file 
		  2nd 
		  3rd 
		  
rlog command 
		  
root directories
    permissions 
		  
    repositories, creating 
		  
Root file 
		  2nd 
		  
    troubleshooting 
		  
rpm 
		  
rsh (remote shell) 
		  
    substitutes, problems with 
		  
    versions incompatible with CVS 
		  
rsync program 
		  
rtag command 
		  2nd 
		  
    -D option 
		  
    -d repository_path option 
		  
    -r HEAD 
		  
    branches, creating 
		  
    syntax 
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Samba, CVS, and permissions 
		  
sandboxes 
		  2nd 
		  
    administrative files 
		  
    assignment to developers 
		  
    branch sandboxes, converting to 
		  
    branch sandboxes, creating 
		  
    checkouts and locks 
		  
    creating 
		  
    CVS subdirectories 
		  
    CVS subdirectory files 
		  
    dot files in 
		  
    Entries file 
		  
    file status, checking 
		  
    files, editing 
		  
    files, updating 
		  
    permissions 
		  
    project structure and 
		  
    proper use of 
		  
    releasing 
		  
    repositories and 
		  
    repository paths 
		  
    reverting to previous versions 
		  
    security 
		  
    structure 
		  
    tag command 
		  
    tagged, checking out 
		  
    tagging by 
		  
    troubleshooting 
		  
    updating 
		  
SCC-API (Common Source Code Control Application Programming Interface) 
		  
    Jalindi Igloo 
		  
    Zeus SCC-CVS 
		  
SCCS files, converting to CVS 
		  
sccs2rcs script 
		  
scripting files 
		  2nd 
		  
    Bugzilla 
		  
scripting files, comments in 
		  
scripts 
		  
    build scripts 
		  
    CVS commands, exit status 
		  
    directory for 
		  
    syntax 
		  
Secure Shell 
		  [See SSH]
security 
		  2nd 
		  
    ownership-changing systems 
		  
    repositories 
		  
        root directory permissions 
		  
    rsh and 
		  
    sandboxes 
		  
    server access method and 
		  
server access method 
		  2nd 
		  3rd 
		  4th 
		  
server command 
		  
server environment variables 
		  
SGID bit, setting 
		  
shell variables 
		  2nd 
		  3rd 
		  
short branch 
		  
simultaneous development 
		  
SmartCVS 
		  
source control 
		  2nd 
		  
special filename (!) 
		  
special filename (*) 
		  
SSH (Secure Shell) 
		  
    accessing remote repositories using 
		  
    end-of-line character issue 
		  
    testing 
		  
    WinCVS and 
		  
status command 
		  2nd 
		  3rd 
		  
    -v option 
		  
stickiness 
		  
sticky branches 
		  
sticky dates 
		  
sticky keywords 
		  
sticky tags 
		  2nd 
		  3rd 
		  
support resources for CVS 
		  
symbolic links and CVS 
		  
system-level user authentication 
		  
SystemAuth option 
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-t path_to_filter wrapper function 
		  
tag command 
		  2nd 
		  
    -c option 
		  
    -D date option 
		  
    -d option 
		  
    -f option 
		  
    -r revision option 
		  
    -r tagname option 
		  
    branch naming 
		  
    branches, creating 
		  
    sandboxes and 
		  
    syntax 
		  
Tag file 
		  2nd 
		  
tagging 
		  
    by date 
		  
    retrieving tagged files 
		  
    by revision 
		  
    by sandbox 
		  
    strategies 
		  
taginfo file 
		  2nd 
		  3rd 
		  4th 
		  
    enforcing standards with 
		  
tags 
		  
    Attic subdirectory, removing from 
		  
    branch tags 
		  
    moving 
		  
    naming 
		  
    removing 
		  
    renaming 
		  
    strategies for using 
		  
    syntax 
		  
Template file 
		  2nd 
		  
tilde (~) 
		  2nd 
		  
time zones 
		  
tkCVS 
		  
TMPDIR environment variable 
		  2nd 
		  
to branches 
		  
tools 
		  
TopLevelAdmin option 
		  
TortoiseCVS 
		  
troubleshooting 
		  
    connectivity problems 
		  
        isolating 
		  
    ext access method 
		  
    filename problems 
		  
    filesystem conflicts 
		  
    line ending problems 
		  
    lock files 
		  
    password server problems 
		  
    permissions 
		  
    Root and Repository file problems 
		  
    web searches 
		  
trunks 
		  
    merging to branches 
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umask 
		  
underscores (_)
    attribute names, and 
		  
    tag names, and 
		  2nd 
		  3rd 
		  4th 
		  
unedit 
		  
unedit command 
		  2nd 
		  3rd 
		  4th 
		  
Unix
    CVS clients for 
		  
    CVS IDEs 
		  
    CVSNT server 
		  
    end-of-line character issue 
		  
    filename capitalization 
		  
    patch program 
		  
update 
		  
    file status code output 
		  
update command 
		  2nd 
		  3rd 
		  4th 
		  
    -P option 
		  
    -r tagname option 
		  
    command output 
		  
    file status output 
		  
    files, distributing with 
		  
    merging and conflicts 
		  
    options 
		  
    reverting 
		  
    static files, retrieving 
		  
    syntax 
		  
    when to update 
		  
update-edit-test-commit pattern 
		  
Update.prog 
		  2nd 
		  
Update.prog file 
		  
    changing 
		  
updates
    frequency 
		  
USER environment variable 
		  
USER internal variable 
		  
~username 
		  
users (editors), listing 
		  
users file 
		  2nd 
		  3rd 
		  
users, permissions required for 
		  
UTC (Coordinated Universal Time) 
		  2nd 
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val-tags file 
		  2nd 
		  3rd 
		  4th 
		  5th 
		  
variable expansion 
		  
variables 
		  
    CVSROOT directory 
		  
VC 
		  
vendor branches 
		  
    adding 
		  
vendor branch branches 
		  
verifymsg file 
		  2nd 
		  3rd 
		  
    Bugzilla 
		  
    enforcing standards with 
		  
version command 
		  
version control 
		  
version control systems, converting between 
		  
revision numbers
    and version numbers 
		  
vi editor 
		  
Vim 
		  
VISUAL environment variable 
		  
VISUAL internal variable 
		  
Visual Source Safe file conversions 
		  
VSS2CVS 
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watch command 
		  2nd 
		  3rd 
		  
    incompatible CVS versions 
		  
    rcslock script, combining with 
		  
watch method (exclusive development) 
		  
watch off command 
		  
watch on command 
		  2nd 
		  
watchers command 
		  2nd 
		  
watches 
		  
    listing 
		  
    marking a file for watching 
		  
    setting 
		  
_watched file attribute 
		  
_watchers file attribute 
		  
websearching CVS info 
		  
wildcards 
		  
WinCVS 
		  
    installing 
		  
Windows
    CVS clients for 
		  
    end-of-line character issue 
		  
    NT and CVSNT server 
		  
    permissions across Samba servers 
		  
wrapper functions 
		  
wrappers for binary files 
		  
    incompatible CVS versions 
		  
    options 
		  
write locks 
		  
writers file 
		  2nd 
		  3rd 
		  4th 
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xinetd and access methods 
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yast 
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Zeus SCC-CVS 
		  
zOS 
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We'd Like to Hear from You


We have tested and verified the information in this book to the best
of our ability, but you may find that features have changed or that
we have made mistakes. If so, please notify us by writing to:



		O'Reilly & Associates, Inc.


		1005 Gravenstein Highway North


		Sebastopol, CA 95472


		(800) 998-9938 (in the United States or Canada)


		(707) 829-0515 (international or local)


		(707) 829-0104 (FAX)





You can also send messages electronically. To be put on the mailing
list or request a catalog, send email to:



		info@oreilly.com





To ask technical questions or comment on the book, send email to:



		bookquestions@oreilly.com





We have a web site for this book, where you can find examples and
errata (previously reported errors and corrections are available for
public view there). You can access this page at:



		http://www.oreilly.com/catalog/cvs





For more information about this book and others, see the
O'Reilly web site:



		http://www.oreilly.com
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Conventions Used in This Book


The following typographical conventions are used in this book:


[bookmark: cvs-PREFACE-2-ITERM-1358][bookmark: cvs-PREFACE-2-ITERM-1359][bookmark: cvs-PREFACE-2-ITERM-1360][bookmark: cvs-PREFACE-2-ITERM-1361]
		Italic


		
Used for CVS commands and their options, CVS configuration file
keywords, filenames and directory names, for emphasis, and for the
first use of technical terms.





		Constant width


		
Used in code examples and to show the contents of files.





		Constant width italic


		
Used in syntax descriptions to indicate user-defined items.





		Constant width bold




		
Used for user input in examples that show both input and output.





		[ ]


		
Square brackets enclose optional elements in syntax diagrams.





		{  }[bookmark: cvs-PREFACE-2-ITERM-1358][bookmark: cvs-PREFACE-2-ITERM-1359]


		
[bookmark: cvs-PREFACE-2-ITERM-1360][bookmark: cvs-PREFACE-2-ITERM-1361]Braces enclose lists of elements from
which you are required to make one choice.





		|


		
Vertical bars separate elements in lists that are enclosed by square
brackets ([...]) or braces ({...}).





		...


		
Ellipses are used within syntax diagrams to indicate repetition.
Ellipses are also used in code examples to indicate nonessential
command output that has been eliminated for the sake of clarity and
space.





		(tab)


		
In some syntax diagrams, (tab) is used to indicate a point at which
you must type a tab character.





		SSH, ssh


		
We use SSH (uppercase, regular text) as an acronym when referring to
the Secure Shell protocol. We use
ssh (lowercase, italic text) to refer to the
Unix command often used to invoke an SSH program.
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Learning More About CVS


In addition to this book, there are a number of other helpful CVS
resources that you should know about. CVS has an active user
community, and additional resources may become available over time.


[bookmark: cvs-PREFACE-2-SECT-3.1]
Web Site and Manpages


The [bookmark: cvs-PREFACE-2-ITERM-1362]CVS
home page is at http://www.cvshome.org/. This site provides a
copy of the info cvs manual by Per Cederqvist et
al, a CVS FAQ, and links to most of the available third-party tools
for CVS.


On Unix and Linux systems, the man
cvs[bookmark: cvs-PREFACE-2-ITERM-1363] and
info cvs[bookmark: cvs-PREFACE-2-ITERM-1364] commands provide documentation for the
server and the command-line client.


[bookmark: cvs-PREFACE-2-SECT-3.2]
Related Books


[bookmark: cvs-PREFACE-2-ITERM-1365]The
CVS Pocket Reference by Gregor N. Purdy is a
useful take-anywhere book published by O'Reilly
& Associates, Inc.


Applying RCS and SCCS by Don Bolinger and Tan
Bronson explains RCS, the tool CVS calls to manage individual files
within its database. It is also published by
O'Reilly.


Open Source Development with CVS by Moshe Bar
and Karl Franz Fogel contains a guide to CVS and a guide to open
source project management. The print version is published by
Paraglyph Press, and sections of the book are available online at
http://cvsbook.red-bean.com/.


Version Management with CVS by Per Cederqvist et
al is published online at http://www.cvshome.org/docs/manual/ and is
also available as info cvs. The print edition is
published by Network Theory Ltd.


Linux Server Hacks by Rob Flickenger is
published by O'Reilly & Associates, Inc. and
contains 11 hacks for using CVS as a system administrator.


[bookmark: cvs-PREFACE-2-SECT-3.3]
Support


[bookmark: cvs-PREFACE-2-ITERM-1366]CVS
is an open source project. While there's no one
company backing CVS and providing support for it, you can get a
wealth of support from your fellow CVS users. The official CVS
mailing lists are at http://www.cvshome.org/communication.html.
The most important are info-cvs@gnu.org for discussion and support
and bugs-cvs@gnu.org for bug
reports.
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Preface


[bookmark: cvs-PREFACE-2-ITERM-1356][bookmark: cvs-PREFACE-2-ITERM-1357]CVS (Concurrent
Versions System) is a tool that enables you to track changes to a set
of files over time. CVS is commonly used in software development to
allow multiple developers to coordinate changes, track versions, and
permit simultaneous development of different versions of the same
code.


This book is not just for software developers. It is for anyone who
produces things that change. CVS can manage versions of anything that
can be stored in files, so it is useful for programmers, system
administrators, software architects, writers, graphic artists, and
user-interface (UI) specialists. Outside the computing field, it can
be used by authors, poets, managers, architects, engineers,
accountants, and people running their everyday lives.
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Structure of the Book


This book can be read out of sequence, so you can learn about any
aspect of CVS at the time you need it. However, the concepts are
presented in a logical order, and they might be more easily
understood if you read the chapters in order. The book is organized
into five parts.


Part I explains the basic concepts of CVS and
includes a quickstart guide. If you don't already
know CVS, read the quickstart guide before going on to the rest of
the book. Part I includes the following
chapters:



		Chapter 1


		
This chapter is an overview of CVS, versioning systems, and the
practical uses of CVS.





		Chapter 2


		
If you need to get up to speed rapidly, this is the chapter for you.
It explains how to build and use a basic CVS repository with default
settings and a minimum of extras.








Part II explains the core concepts behind CVS
and describes the commands most people use on a day-to-day basis.
Part II consists of the following chapters:



		Chapter 3


		
This chapter explains the everyday CVS commands and concepts, the
ones that almost everyone who uses CVS will need. Each command is
accompanied by an example and a description of the most commonly used
options to the command.


Commands in this chapter include add,
remove, commit, and
update. Concepts covered include the CVS
repository and sandboxes, conflicts and merges, using CVS with binary
files, and switching repositories.





		Chapter 4


		
Tagging, branching, and merging branches back to the trunk are
closely related topics. This chapter explains tagging and branching,
including why and when to tag or branch your project, tagging before
releases, and using branching to create a bugfix version of a
project.





		Chapter 5


		
This chapter explains the systems used in CVS to permit multiple
developers to work on the same project without loss of data. For
example, it discusses the commands available for displaying changes
to files.








Part III is for project managers and repository
administrators. The chapters can be read in any order, but later
chapters assume familiarity with commands explained in earlier
chapters. Part III includes the following
chapters:



		Chapter 6


		
This chapter discusses repository management and the modules in the
repository. It covers creating a repository and estimating disk
space, the structure of the CVS repository, configuration and
permissions, repository security, and hand-editing a repository.





		Chapter 7


		
This chapter covers the tools used by project administrators. Topics
include importing and exporting projects, using the cvs
admin command, reading the output of the logging commands,
and using the info configuration files to
interact with bug-tracking systems or to enforce log-message formats.





		Chapter 8


		
Most projects involve a repository on a different machine from the
client. This chapter discusses the security considerations and
methods of remote access and how to set up each method.





		Chapter 9


		
Every tool has its caveats and gotchas. This chapter provides
examples of things that can go wrong when using CVS and how to fix
them.








Part IV is designed to be used as a reference;
it includes the following chapters:



		Chapter 10


		
This chapter is a reference of CVS commands, providing the syntax and
options for each command.





		Chapter 11


		
This chapter covers CVS administrative files, environment variables
that affect CVS, date formats, pattern matching, and the repository
access methods, in reference form.








Part V contains brief information on, and
pointers to, various third-party tools that work with CVS. It
includes the following appendixes:



		Appendix A


		
This appendix discusses third-party CVS clients for Windows, Unix,
GNU/Linux, and Macintosh operating systems. It also discusses the
tools that integrate CVS with programmers'
integrated development environments (IDEs).





		Appendix B


		
Because CVS is a useful open source tool, people have written
third-party tools for it. This appendix explains some of the useful
third-party tools available for CVS.








In addition to the five parts just described, this book also contains
a CVS Quick Reference section for when you just
need a quick reminder of command syntax.
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Copyright © 2003 Jennifer Vesperman.


Printed in the United States of America.


Published by O'Reilly & Associates, Inc., 1005 Gravenstein
Highway North, Sebastopol, CA 95472.


O'Reilly & Associates books may be purchased for educational,
business, or sales promotional use. Online editions are also available
for most titles (http://safari.oreilly.com). For more
information, contact our corporate/institutional sales department:
(800) 998-9938 or corporate@oreilly.com.


Nutshell Handbook, the Nutshell Handbook logo, and the O'Reilly
logo are registered trademarks of O'Reilly & Associates, Inc. Many of
the designations used by manufacturers and sellers to distinguish
their products are claimed as trademarks. Where those designations
appear in this book, and O'Reilly & Associates, Inc. was aware of a
trademark claim, the designations have been printed in caps or initial
caps. The association between the image of bobacs and the topic of CVS is
a trademark of O'Reilly & Associates, Inc.


While every precaution has been taken in the preparation of this
book, the publisher and authors assume no responsibility for errors or
omissions, or for damages resulting from the use of the information
contained herein.
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Chapter 6. Repository Management


[bookmark: cvs-CHP-6-ITERM-1863]This
chapter is about the repository and the projects stored in it. If you
want a quick guide to creating an initial repository, see the
instructions in Chapter 2.


Topics covered in this chapter include repository creation,
configuration, security, backup, and recovery. This chapter also
covers the structure of the repository and the sandbox, the file
locking CVS uses internally, how to edit the repository manually, and
the CVS administrative files and environment variables.


CVS uses the term CVSROOT in two different ways.
As the environment variable, it refers to the root directory of the
repository. However, inside the repository is a directory called
CVSROOT. To avoid confusion, this chapter never
refers to the root directory of the repository as
CVSROOT, and, except when mentioning the
environment variable, this chapter uses the term solely to refer to
the CVSROOT subdirectory of the repository root
directory.


		

		[image: ]
		
If your repository is in /var/lib/cvs, then
/var/lib/cvs is the repository root directory
and /var/lib/cvs/CVSROOT is the
repository's CVSROOT directory.

















		[image: ]



		 
           
          [image: Previous section]
               
          [image: Next section]








		Top





cvs-CHP-6-SECT-2.htm
 
           
          [image: Previous section]
               
          [image: Next section]




[bookmark: toppage]
[bookmark: cvs-CHP-6-SECT-2]
6.2 Deleting a Repository


[bookmark: cvs-CHP-6-ITERM-1876]A
CVS repository that is no longer needed can be removed as you would
remove a normal directory tree. All the information CVS stores about
the repository and the projects in it are stored within the
repository tree, most of it in the CVSROOT
subdirectory of that repository.


If you have edited the scripting files in the
CVSROOT directory, they may refer to scripts
stored elsewhere. Check the scripting files; if the referenced
scripts are no longer needed, they can also be removed.


Once you have backed up any projects you may need to refer to later,
remove the repository with rm -rf
repository_root_directory.
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6.1 Creating a Repository


[bookmark: cvs-CHP-6-ITERM-1864]The
repository root directory and the [bookmark: cvs-CHP-6-ITERM-1865]administrative
files should be owned by a user made specifically for CVS; typically,
the user is named cvs. This reduces the damage a
malicious or careless user can do to the repository, as long as they
don't have root access.


To create a repository, create the repository
[bookmark: cvs-CHP-6-ITERM-1866]root directory on the computer that
will act as the CVS server and ensure that the root directory is
owned by the user who will ultimately own the repository. Execute the
command cvs -d repository_root_directory init,
where repository_root_directory is
the name of your directory, to set up that directory as a CVS
repository. The root directory given must be an absolute path, not a
relative path. Example 2-5 in Chapter 2 shows repository creation.


The cvs init[bookmark: cvs-CHP-6-ITERM-1867][bookmark: cvs-CHP-6-ITERM-1868] command
sets up the directory as a CVS repository by creating the
CVSROOT subdirectory and the initial files for
that directory, with their default configurations.


For any project, ensure there is enough room for three times the
expected final size of the project. If you intend to store binary
files, multiply their expected size by at least five. Monitor the
repository's partition; your users may have a use
pattern that requires more or less space than this.


For most projects, the amount of RAM on the repository server is not
an issue. [bookmark: cvs-CHP-6-ITERM-1869]CVS
is usually modest in its memory requirements, and a server with 32MB
of RAM can handle most repositories. The two major areas of
[bookmark: cvs-CHP-6-ITERM-1870]memory use
are large checkouts and large
diffs.


For each [bookmark: cvs-CHP-6-ITERM-1871][bookmark: cvs-CHP-6-ITERM-1872]checkout
request from a client, CVS spawns two processes. The smaller process
uses a negligible amount of memory, but the larger consumes at least
two megabytes and can grow to just over the size of the files in the
directory being checked out. Fortunately, the larger process can use
swap space rather than physical memory. Allow enough memory for
several of these processes to run simultaneously, and base your
calculations on the project directory that occupies the most disk
space.


The [bookmark: cvs-CHP-6-ITERM-1873][bookmark: cvs-CHP-6-ITERM-1874]diff process
can also use swap space and runs at each commit. For efficient
processing, allow enough swap space or physical memory to store ten
times the size of the largest file you expect to commit. If memory is
a problem, allow five times the size of the largest file. The
diff process is fairly fast, so there is little
need to allow for simultaneous processes.


The [bookmark: cvs-CHP-6-ITERM-1875]repository is user data, and it
should be on a partition that is backed up and that
won't shut down the machine if it is filled.
Repositories are often stored in
/var/lib/cvsroot.


Ensure that the repository is on a machine that everyone who will
need to access the repository can reach. The repository can be local
to a user, or it can be accessed remotely across a network. Remote
access methods are explained in Chapter 8.
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6.4 Repository Structure


[bookmark: cvs-CHP-6-ITERM-1915]A
CVS repository is composed of the special
CVSROOT[bookmark: cvs-CHP-6-ITERM-1916] administrative directory and any
project directories you create. All the CVS
[bookmark: cvs-CHP-6-ITERM-1917]administrative
files and configuration files are kept in
CVSROOT.


The project directories contain the project's files
and subdirectories. The project's files are stored
in RCS format and have a ,v file suffix.


Any project directory or subdirectory may contain
Attic or CVS directories.
An Attic[bookmark: cvs-CHP-6-ITERM-1918] subdirectory stores any file from
the directory it's part of that
doesn't exist on the trunk (the main development
line for the file). The Attic directory is explained in Chapter 3. A CVS subdirectory
stores metadata for the files in its directory.


The server also stores files in a temporary directory set by either
the TMPDIR[bookmark: cvs-CHP-6-ITERM-1919][bookmark: cvs-CHP-6-ITERM-1920] environment variable or
the -T command-line option. These files are
under a directory called
cvs-serverPID[bookmark: cvs-CHP-6-ITERM-1921], where PID is
the process ID of the server. If the server is shut down and unable
to clean up after itself, the files may be left in place. They can be
removed safely if there is no CVS process running with the relevant
process ID.


[bookmark: cvs-CHP-6-SECT-4.1]
6.4.1 CVS Subdirectory


[bookmark: cvs-CHP-6-ITERM-1922][bookmark: cvs-CHP-6-ITERM-1923][bookmark: cvs-CHP-6-ITERM-1924][bookmark: cvs-CHP-6-ITERM-1925]The only file stored in the
CVS subdirectories in a repository is
fileattr, which lists the file attributes of the
files in the parent directory. The file attributes are settings for
the cvs watch commands. In later versions of
CVS, the fileattr file may be used for other
attributes or the CVS subdirectory may be used
for other files.


The format for fileattr is one line per
attribute, each line containing information as follows:


entry-type filename (tab) attribute-name = attribute-value
 [;attribute-name = attribute-value...]


[bookmark: cvs-CHP-6-ITERM-1926][bookmark: cvs-CHP-6-ITERM-1927]Attribute names starting with
_[bookmark: cvs-CHP-6-ITERM-1928][bookmark: cvs-CHP-6-ITERM-1929] are reserved for CVS. Future versions of
CVS may allow user-defined attributes. In the current version of CVS
(version 1.11.5) and earlier, user-defined attributes are not
allowed.


The F[bookmark: cvs-CHP-6-ITERM-1930] entry type designates that a line contains
attributes for a file. The
D[bookmark: cvs-CHP-6-ITERM-1931] entry type with no filename designates
that the line contains default attributes for all files in the
directory that includes the CVS subdirectory.


These are the supported attributes:


[bookmark: cvs-CHP-6-ITERM-1932][bookmark: cvs-CHP-6-ITERM-1933][bookmark: cvs-CHP-6-ITERM-1934]
		[bookmark: cvs-CHP-6-ITERM-1932]_watched


		
Indicates that the file is being watched and should be checked out
read-only.





		[bookmark: cvs-CHP-6-ITERM-1933]_watchers


		
Lists the users watching the file. The value is in the form:


watcher > type [, watcher > type...]


watcher is a username; type
is edit, unedit,
commit, or some combination of those keywords,
separated by + symbols. The
tedit, tunedit, and
tcommit types refer to the temporary watches
created by the cvs edit command.





		[bookmark: cvs-CHP-6-ITERM-1934]_editors


		
Lists the users editing the file. The value is in the form:


editor > value [, editor > value...]


editor is a username and
value is
time+hostname+pathname, where
time indicates when the cvs
edit command was run and hostname and
pathname identify the sandbox from which the
command was run.








Example 6-2 shows a fileattr
file.


[bookmark: cvs-CHP-6-EX-2]Example 6-2. CVS/fileattr


Fconfig.h   _watchers=doppel>edit+unedit+commit;_watched=
Fhandheld.c _watchers=doppel>edit+unedit+commit;_watched=
Fmain.c     _watchers=doppel>edit+unedit+commit,jenn>
edit+unedit+commit+tedit+tunedit+tcommit;_watched=;_editors=jenn>Fri Sep 27 19:15:18 2002 
GMT+helit+/home/jenn/cvs/wizzard/src
Fserver.c   _watchers=doppel>edit+unedit+commit;_watched=
D           _watchers=doppel>edit+unedit+commit


[bookmark: cvs-CHP-6-SECT-4.2]
6.4.2 Locks


[bookmark: cvs-CHP-6-ITERM-1935]CVS uses
read and write locks to prevent processes from simultaneously writing
to or reading from the same repository files. These locks are
signalled by the presence of a file or directory with a specific name
pattern in project directories.


CVS locks the
[bookmark: cvs-CHP-6-ITERM-1936]repository
one directory at a time, each lock locking a directory, its
Attic and CVS
subdirectories, and all files in that directory. A lock does not lock
subdirectories, so to lock an entire directory tree each subdirectory
must be locked individually.


[bookmark: cvs-CHP-6-NOTE-154]		

		[image: ]
		
[bookmark: cvs-CHP-6-ITERM-1937]Because CVS locks the repository one
directory at a time, it is possible to check out a sandbox that
comprises part of another user's committed sandbox.
This happens when user A's process locks the
foo subdirectory and commits to it while user
B's process locks the bar
subdirectory and updates from it, then user A commits to the
bar subdirectory while user B updates from
foo, which now contains A's
changes.


In actual practice, this scenario rarely causes problems.














These are the
[bookmark: cvs-CHP-6-ITERM-1938][bookmark: cvs-CHP-6-ITERM-1939][bookmark: cvs-CHP-6-ITERM-1940]file and directory names that
indicate [bookmark: cvs-CHP-6-ITERM-1941]CVS locks:


[bookmark: cvs-CHP-6-ITERM-1942][bookmark: cvs-CHP-6-ITERM-1943]
		#cvs.lock[bookmark: cvs-CHP-6-ITERM-1942][bookmark: cvs-CHP-6-ITERM-1943]


		
The presence of this directory in any repository directory indicates
that a process holds the master lock in the current directory.





		#cvs.rfl or #cvs.rfl.*


		
The presence of a file with this name or name pattern in a repository
directory indicates that a process holds a read lock in the current
directory.





		#cvs.wfl or #cvs.wfl.*


		
The presence of a file with this name or name pattern in a repository
directory indicates that a process holds a write lock in the current
directory.








Holding a master lock prohibits other programs that honor such locks
from creating new locks in the locked directory. Any program that
honors the locks will not read from or write to a file unless it has
locked the directory the file is in. Master locks are directories,
because in most operating systems directory creation is done as a
single operation and can't be interrupted by another
process.


A [bookmark: cvs-CHP-6-ITERM-1944][bookmark: cvs-CHP-6-ITERM-1945]read lock is a nonexclusive lock, which
permits others to read files while the directory is locked but not to
write to them. You create a master lock before you create a read
lock, to ensure that no one else locks the directory while you are
trying to lock it. You can release the master lock once you have your
read lock, to allow others to read the files as well.


To obtain a read lock:



		Create the #cvs.lock directory in the directory
you wish to lock. In most operating systems, directory creation is an
atomic process. Check the response code for the directory-creation
command; if it fails because the directory already exists, wait and
try again later.






		Once you have the master lock, create #cvs.rfl
or #cvs.rfl.extension in the #cvs.lock
directory. extension is any data you
wish to add and is often a process ID. Remove the
#cvs.lock directory to release the master lock.




		When you are finished reading in the #cvs.lock
directory, you must remove the #cvs.rfl file to
release the read lock.





A [bookmark: cvs-CHP-6-ITERM-1946][bookmark: cvs-CHP-6-ITERM-1947]write lock is an exclusive lock, which
prohibits others from reading or writing the files while you hold the
lock. CVS prohibits reading or writing by having processes that use a
write lock also hold the master lock until after they release the
write lock. The write-lock file exists primarily to provide the
process ID, so that you can identify which process is holding the
lock if you need to clear it.


To obtain a write lock:



		Obtain the master lock in the same way that you obtain a read lock.






		Check for the presence of a read lock by looking for a
#cvs.rfl or #cvs.rfl.*
file. If there is a read lock, release the master lock, wait, and try
again.




		Once you have a master lock on a directory with no read lock, create
a write lock by creating a #cvs.wfl or
#cvs.wfl.extension file in the target directory,
where the extension may be a process ID or other
identifier. Retain the master lock.




		When you are finished writing to the repository, release the write
lock first. Then release the master lock.





If you are trying to lock multiple directories simultaneously and you
encounter an existing lock, you should release all the locks you have
obtained before waiting and trying again. This helps avoid deadlocks.


A
[bookmark: cvs-CHP-6-ITERM-1948][bookmark: cvs-CHP-6-ITERM-1949]deadlock
occurs when two processes attempt to lock multiple directories and
each is holding one directory locked while attempting to lock a
directory the other is holding. Such a deadlock prevents either
process from continuing.[bookmark: cvs-CHP-6-ITERM-1950][bookmark: cvs-CHP-6-ITERM-1951][bookmark: cvs-CHP-6-ITERM-1952][bookmark: cvs-CHP-6-ITERM-1953]
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Part I: Introduction



This part of the book explains the basic concepts of CVS and includes
a quickstart guide that you can use if you're new to
CVS and need to get CVS installed, configured, and operational in a
hurry. Part I includes the following chapters:



		Chapter 1


		
This chapter is an overview CVS, versioning systems, and the
practical uses of CVS.





		Chapter 2


		
If you need to get up to speed rapidly, this is the chapter for you.
It explains how to build and use a basic CVS repository with default
settings and a minimum of extras.
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Chapter 1. What Is CVS?


[bookmark: cvs-CHP-1-ITERM-1367]CVS is a version tracking system. It
maintains records of files throughout their development, allows
retrieval of any stored version of a file, and supports production of
multiple versions. CVS enables multiple developers to work
simultaneously on a single file without loss of data. Each developer
works on her own copy of a file, and all changes are later merged
into a single master copy. CVS can be integrated with bug-tracking
and feature-tracking systems, and it provides features that can
assist a project manager by tracking changes to a project over time.


CVS can be used in many environments for many purposes. It is used
for maintaining configuration files, mail aliases, source code, FAQ
files, art, music, articles, essays, and books. Some system
administrators keep everything in the /etc
directory under CVS in order to track system configuration changes
over time. CVS is also used to store and automatically publish
content to web sites and FTP servers.


CVS follows the Unix ethos of small programs doing what they do well.
The RCS (Revision Control System) program handles revision control of
single files, so CVS uses RCS to store file data. CVS adds features
to RCS, most notably the abilities to work over collections of files,
and to work out of a repository that may be local or remote.
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[bookmark: toppage]
[bookmark: cvs-CHP-6-SECT-3]
6.3 Securing Your Projects


[bookmark: cvs-CHP-6-ITERM-1877][bookmark: cvs-CHP-6-ITERM-1878][bookmark: cvs-CHP-6-ITERM-1879]The
security of your projects relies on the security of your CVS
repository, the repository's computer and its
environment, all the computers that contain sandboxes, your access
method, your backup storage, and your developer's
working environments. The security of access methods is covered in
Chapter 8. General computer security is outside
the scope of this book, but you should consider it when securing your
repository.


[bookmark: cvs-CHP-6-ITERM-1880][bookmark: cvs-CHP-6-ITERM-1881][bookmark: cvs-CHP-6-ITERM-1882]Sandboxes
are checked out of the repository with the username of the user who
creates them or does the checking out. If the
client's computer has a group that matches the group
ownership of files in the repository, files in the sandbox are
usually stored with that group ownership.


Permissions in a sandbox depend on the settings for new files in the
sandbox computer's operating system, on whether the
user has the CVSREAD environment variable set,
and on whether the files are being watched with the cvs
watch commands. If a file is imported or added as
executable, it is set as executable in the repository and the
executable setting is preserved in the sandboxes. The
CVSREAD environment variable is described in
Section 6.10, later in this
chapter.


Repository security is more complex than sandbox security, and it is
based on the filesystem security for the operating system that the
repository is running under. The specific instructions in this
section are based on traditional Unix and Linux filesystem
permissions, but the principles can be used to secure a repository
running under systems with more extensive security options, such as
Access Control Lists (ACLs).


[bookmark: cvs-CHP-6-SECT-3.1]
6.3.1 Repository Root Directory


[bookmark: cvs-CHP-6-ITERM-1883][bookmark: cvs-CHP-6-ITERM-1884][bookmark: cvs-CHP-6-ITERM-1885]Secure the repository
root directory so that only users who are allowed to create new
projects have write access. Users who will be using existing
repository projects, even though they may be creating and writing to
project files, should have read access to this directory.


Securing the repository root directory usually involves creating a
group for the users with the right to import projects, setting the
repository root directory read-write-execute for the
repository's owner and that group, and setting it
read-execute for all others.


You may want to set the Set Group ID (SGID) bit on the repository
root directory to ensure that all projects are imported with a
reasonably secure group. In many cases, people who can import
projects can also be trusted with the CVSROOT
subdirectory. Example 6-1 shows a small repository
and the permissions and groups set for it. The user
cvs is the owner of the repository, and the
group cvs is the group for people who can create
new projects. The user doppel created the
wowow project for the people in the group
sauce, and the user jenn
created the wizzard project for those in the
group wizzard.


[bookmark: cvs-CHP-6-EX-1]Example 6-1. Repository permissions


/var/lib/cvs$ ls -la
drwxrwsr-x   39 cvs      cvs          4096 Sep 17 22:52 .
drwxrwsr-x   41 root     staff        4096 Sep 17 23:07 ..
drwxrwsr-x    4 cvs      cvs          4096 Sep 17 23:30 CVSROOT
drwxrwsr-x    4 doppel   sauce        4096 Aug 17 12:08 wowow
drwxrwsr-x    4 jenn     wizzard      4096 Sep 24 20:14 wizzard


[bookmark: cvs-CHP-6-SECT-3.2]
6.3.2 CVSROOT Directory


The permissions on the
CVSROOT[bookmark: cvs-CHP-6-ITERM-1886]
directory in the repository should be considered carefully. A user
who can modify the files in this directory may be able to cause CVS
to run arbitrary commands on the repository computer. Only trusted
users should have write access to this directory or most of the files
in this directory.


All users who will have access to CVS should have read access to all
the files in the CVSROOT directory.


Two files should be writeable (as well as readable) to all users who
will be running CVS commands: the
history[bookmark: cvs-CHP-6-ITERM-1887][bookmark: cvs-CHP-6-ITERM-1888] file and the
val-tags[bookmark: cvs-CHP-6-ITERM-1889][bookmark: cvs-CHP-6-ITERM-1890] file. If the history
file exists, most CVS commands attempt to append to it, and fail if
they can't. Many commands attempt to modify
val-tags. Neither of these files trigger
scripts; both are purely informational.


[bookmark: cvs-CHP-6-SECT-3.3]
6.3.3 Project Directories


[bookmark: cvs-CHP-6-ITERM-1891][bookmark: cvs-CHP-6-ITERM-1892]You have only
directory-level control over the security of project files. CVS sets
the permissions of files stored in the repository and overwrites any
read or write permissions you set when it next changes the files.


When a file is changed, CVS writes a temporary version of the file,
then copies the temporary file over the original file. The resulting
file is owned by the person who last changed it.


Group ownership of project files and directories controls project
security. Ensure that each project is group-owned by a group with
appropriate membership, and set the group permissions for the project
files to the project's group. Also set the SGID bit,
as described earlier in Section 6.3.1.


[bookmark: cvs-CHP-6-ITERM-1893]Users who change the files in a project
[bookmark: cvs-CHP-6-ITERM-1894][bookmark: cvs-CHP-6-ITERM-1895][bookmark: cvs-CHP-6-ITERM-1896]repository
must have read, write, and execute access to the project directories.
Because files are overwritten when changed (during the commit
process), a user changing a file needs write permission to the
directory the file is in, but not to the file itself. Usually, you
create a group with the appropriate access and add your project
members to that group.


Users reading project files must have read and execute access to the
project directories and write access to the location of the
project's locks, usually the
project's directories. The
LockDir option in the
config file in the repository's
CVSROOT directory can change the location of the
lock files if you want to avoid giving out write permissions to the
repository's project directories.


[bookmark: cvs-CHP-6-NOTE-152]		

		[image: ]
		
[bookmark: cvs-CHP-6-ITERM-1897][bookmark: cvs-CHP-6-ITERM-1898]Read-only, anonymous access
to a CVS repository can be done in two ways:



		The recommended way is to use your operating
system's security mechanisms. Create an account with
no password and ensure that it can only run CVS. Give that account
read access to the projects you want it to access, and give the
account both read and write access to the directory tree listed in
LockDir.




		The other way is explained in Chapter 8. It uses
the pserver access method with no password and
relies on a permissions system internal to CVS.



















To ensure that [bookmark: cvs-CHP-6-ITERM-1899]group ownership is set correctly,
ensure that your project directories automatically create the correct
group permissions for new files. In Unix or Linux, set each
directory's
[bookmark: cvs-CHP-6-ITERM-1900]SGID bit to ensure that any new files or
directories created in the directory are created with the same group
ID as the directory they are created in. Use the command
chmod g+s directory[bookmark: cvs-CHP-6-ITERM-1901] to set the
SGID bit. The directories in Example 6-1 have their
SGID bits set.


If a file
is[bookmark: cvs-CHP-6-ITERM-1902][bookmark: cvs-CHP-6-ITERM-1903][bookmark: cvs-CHP-6-ITERM-1904] executable when it is imported or added,
CVS sets it executable in the repository. The executable bit in the
repository copy of the file is preserved when the file is checked out
to the sandbox. If a file should be executable but
isn't, or shouldn't be but is,
change the setting in the repository with chmod.


When you change the settings on a file in the repository, the file
permissions of existing files in existing sandboxes are unaffected.
To correct the sandbox permissions, delete the file from the sandbox
and then retrieve a new copy with cvs update.


Committing a file with sandbox permissions that differ from the
repository permissions does not affect the permissions in the
repository version. Repository files acquire sandbox file permissions
only during an add.


[bookmark: cvs-CHP-6-SECT-3.4]
6.3.4 General Information on Security


[bookmark: cvs-CHP-6-ITERM-1905]If you need to set
project file permissions differently from your usual file
permissions, you can use the
CVSUMASK[bookmark: cvs-CHP-6-ITERM-1906][bookmark: cvs-CHP-6-ITERM-1907] environment variable,
which specifies a umask setting for CVS to use.
The CVS process on the repository server reads the calling
user's CVSUMASK and, if this
variable is present, uses the
umask[bookmark: cvs-CHP-6-ITERM-1908]
to set the permissions of any files or directories the CVS process
creates. The format of CVSUMASK is the same as
the Unix and Linux shell setting umask.


CVS normally uses the project's repository
directories for lock files. Consider designating an alternate
directory by using the
LockDir[bookmark: cvs-CHP-6-ITERM-1909][bookmark: cvs-CHP-6-ITERM-1910] setting in the
config file in the repository's
CVSROOT directory. This allows you to restrict
users from writing to the project directories. If you use
LockDir, remember to modify any scripts you are
using to freeze the repository. Also, when you need to remove a lock
manually, be sure to look in the LockDir
directory. Changing the lock directory is rarely needed, but you
should be aware that it is possible.
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[bookmark: cvs-CHP-6-ITERM-1911]If you want to use
setuid, setgid, or similar
ownership-changing systems, be aware that CVS is not designed to
prevent a determined user from escaping from CVS and gaining access
to the shell.[bookmark: cvs-CHP-6-ITERM-1912][bookmark: cvs-CHP-6-ITERM-1913][bookmark: cvs-CHP-6-ITERM-1914]
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[bookmark: toppage]
[bookmark: cvs-CHP-5-SECT-3]
5.3 Reserving Files


[bookmark: cvs-CHP-5-ITERM-1827]CVS
has a method of exclusive development that is based on reserving the
ability to commit files, so that only a single user can commit a
reserved file. This is useful when you want to enforce exclusive
development, especially when you have files that cannot be merged and
users who are not comfortable with the honor system that
cvs watch relies on.


This method requires the
rcslock[bookmark: cvs-CHP-5-ITERM-1828] script (distributed in the
contrib subdirectory of the CVS source code),
file locking set to strict (the CVS default), the assistance of the
repository administrator, and the active support of the developers.
The rcslock script is provided as is; currently,
it is an unsupported part of the CVS distribution.


File locking is set to strict by default in CVS, so there should be
no need to set it that way manually. You can confirm the lock status
of a file with the command cvs log -h filename.


		

		[image: ]
		
Do not use the cvs admin
-U[bookmark: cvs-CHP-5-ITERM-1829][bookmark: cvs-CHP-5-ITERM-1830] command on
any files in your project. This sets file locking to nonstrict and
can cause problems. File locks can be set strict again with
cvs admin -L.














[bookmark: cvs-CHP-5-SECT-3.1]
5.3.1 Installing and Configuring rcslock


The rcslock[bookmark: cvs-CHP-5-ITERM-1831] script is distributed with the
CVS source code. Chapter 2 includes the URL for
the CVS source code, and most Linux or Unix packaging systems include
an option to install the source from the package. In CVS 1.11.5, the
rcslock script is called rcslock.in
(in previous versions, it was called
rcslock.pl). The CVS build script attempts to
generate a version called rcslock, with a Perl
invocation as the first line.


Install the rcslock script by copying it from
the contrib directory to a sensible location and
ensuring that your CVS users have permission to execute it. I
recommend using /usr/local/lib/cvs as the
location for this script, because /usr/local/lib
is a standard location for components of locally installed software
such as CVS. Edit the commitinfo file in the
repository's CVSROOT directory
and add a line to invoke the script:


ALL /usr/local/lib/cvs/rcslock [options]


If you are using a copy of rcslock that has the
.pl or .in extension, you
need to include the full filename, with extension, in the
commitinfo file. The ALL
keyword may be replaced by a regular expression that covers the
directories or files for which you wish to reserve checkouts. The
regular-expression patterns used in CVS are explained in Chapter 11. Example 5-7 shows a
commitinfo file that includes
rcslock configured for the
wizzard project. The characters after
wizzard prevent CVS from matching names
like wizzard-libs and
wizzardly, yet still match
wizzard/src or wizard/docs.


[bookmark: cvs-CHP-5-EX-7]Example 5-7. Configuring commitinfo to include rcslock


^wizzard\(/\|$\)  /usr/local/lib/cvs/rcslock


The path in the rcslock file should be the path
you installed the script to. The available options for the script are
-v and -d, for verbose and
debugging modes, respectively. The rcslock
script runs quietly if no options are given.


[bookmark: cvs-CHP-5-SECT-3.2]
5.3.2 Reserving a File


When using rcslock[bookmark: cvs-CHP-5-ITERM-1832], reserve a file before you start
editing it. Reserving the file ensures that no one else can commit it
until you commit it or release it.


To reserve a file, lock it with the command [bookmark: cvs-CHP-5-ITERM-1833][bookmark: cvs-CHP-5-ITERM-1834]cvs
admin -l filename. The cvs admin -l
command is a CVS front end to the RCS file-locking command. The
rcslock script uses the RCS file lock to prevent
anyone else from committing to the file before you do. CVS prevents
you from locking a file that is already locked on the same branch or
trunk. CVS and rcslock automatically release the
lock when you use cvs commit on the file.


Example 5-8 shows an attempt to lock a file that has
already been reserved.


[bookmark: cvs-CHP-5-EX-8]Example 5-8. Failing to lock a reserved file


bash-2.05a$ cvs admin -l Makefile
RCS file: /var/lib/cvs/wizzard/Makefile,v
cvs [server aborted]: Revision 1.6 is already locked by doppel


Example 5-9 shows locking a file using
rcslock.


[bookmark: cvs-CHP-5-EX-9]Example 5-9. Locking with rcslock


doppel@teppic$ cvs admin -l Makefile 
RCS file: /var/lib/cvs/wizzard/Makefile,v
1.3 locked
done


[bookmark: cvs-CHP-5-SECT-3.3]
5.3.3 Committing a File


When rcslock[bookmark: cvs-CHP-5-ITERM-1835] is active, you cannot commit a file if
someone else has a lock on that file. Example 5-10
shows the error message CVS displays when you attempt to commit a
file reserved by another user.


[bookmark: cvs-CHP-5-EX-10]Example 5-10. Failing to commit a reserved file


jenn@helit$ cvs commit Makefile
cvs [server aborted]: Revision 1.3 is already locked by doppel
cvs commit: saving log message in /tmp/cvsuFw5r5


Example 5-11 shows a successful commit of a file
reserved with rcslock. Committing a file also
unlocks it so that another person can reserve it.


[bookmark: cvs-CHP-5-EX-11]Example 5-11. Committing a reserved file


jenn@helit$ cvs commit Makefile
Checking in Makefile;320C written
/var/lib/cvs/wizzard/Makefile,v  <--  Makefile
new revision: 1.4; previous revision: 1.3
done


[bookmark: cvs-CHP-5-SECT-3.4]
5.3.4 Releasing a File


[bookmark: cvs-CHP-5-ITERM-1836]If
you wish to [bookmark: cvs-CHP-5-ITERM-1837]abort the changes to a file, you also
need to unlock it so that someone else can reserve it. To unlock a
file without committing changes, run the command cvs admin
-u filename. This is the CVS front end to the RCS
file-unlocking command. Example 5-12 shows unlocking
a file with rcslock.


[bookmark: cvs-CHP-5-EX-12]Example 5-12. Unlocking with rcslock


doppel@teppic$ cvs admin -u Makefile 
RCS file: /var/lib/cvs/wizzard/Makefile,v
1.3 unlocked
done


[bookmark: cvs-CHP-5-SECT-3.5]
5.3.5 Combining rcslock with watch


I recommend using the
rcslock[bookmark: cvs-CHP-5-ITERM-1838][bookmark: cvs-CHP-5-ITERM-1839][bookmark: cvs-CHP-5-ITERM-1840] file-reserving technique in combination
with cvs watch. Use cvs
watch to allow your project team to communicate which
person is editing which file, and use rcslock to
enforce exclusivity.


If you are using the command-line client, you can create a shell
script that calls both cvs edit and
cvs admin -l, to cut down on typing. You may
also want a script for cvs unedit and
cvs admin -u. Example 5-13 shows
a bash script that executes both cvs
edit and cvs admin -l on every file
it acts on. Call this script with scriptname
filenames. This script works only for files without
whitespace in the filename.


[bookmark: cvs-CHP-5-EX-13]Example 5-13. Script for cvs edit and cvs admin -l


[bookmark: cvs-CHP-5-ITERM-1841]#! /bin/sh
cvs edit $*
cvs admin -l $*
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[bookmark: toppage]
[bookmark: cvs-CHP-5-SECT-2]
5.2 Watching a File


CVS provides a set of commands to notify users when a file is being
edited or committed. You can use these commands to monitor what each
member of your team is doing and reduce the necessity of merging
files when cvs update is run. Together, the
cvs watch[bookmark: cvs-CHP-5-ITERM-1785][bookmark: cvs-CHP-5-ITERM-1786][bookmark: cvs-CHP-5-ITERM-1787][bookmark: cvs-CHP-5-ITERM-1788][bookmark: cvs-CHP-5-ITERM-1789][bookmark: cvs-CHP-5-ITERM-1790][bookmark: cvs-CHP-5-ITERM-1791],
cvs edit, and cvs unedit
commands make up the
watch[bookmark: cvs-CHP-5-ITERM-1792] method of exclusive
development, which is a lightly enforced method
of exclusive development.


The watch method requires the repository administrator to set up the
notify and users files in the
CVSROOT directory of the CVS repository; it
requires the developers to check whether a file is being edited
before they attempt to edit it.


Use cvs watch like this:



		Check out your sandbox, including the files you want to watch.






		Issue the cvs watch on command to mark files for
watching. (This does not set you as the watcher for the files; it
just informs CVS that the files can be watched.) Once a file has been
marked for watching, it remains marked unless it is cleared with
cvs watch off.

		

		[image: ]
		
You need to use cvs watch on for a file only
once, unless someone clears the setting. Usually, your project leader
decides which files can be watched and will mark those files for
watching.
















		Issue the cvs watch add command
to set yourself as a watcher of the files you want to
watch.




		Issue cvs edit to inform CVS and other users
that you intend to edit a specific file. Other users watching the
file will be notified that you are editing it.




		Edit the file in any editor.




		Commit your changes with cvs commit. This saves
the changes to the repository and releases the file for others to
edit. CVS notifies other users watching the file that you have
committed it.




		If you don't want to commit your changes, but
instead want to revert to the state of the file before you edited it,
use cvs unedit to release it for others to edit.
CVS notifies anyone watching the file that you are no longer editing
it.





The watch method is voluntary; there is nothing preventing another
user from making changes to a file you are editing. However, the
cvs edit command automatically designates you as
a temporary watcher on a file until you release the file. So, if
another developer runs cvs edit on the file, you
will be notified and can contact them to coordinate your changes.


The cvs edit and cvs unedit
commands work in conjunction with CVS's watch
feature to enable you to keep track of activity in your
project's files. The watch and editing features can
also be used independently of each other. The next few sections show
how to use the watch method to coordinate development and monitor
activity in your project files.


[bookmark: cvs-CHP-5-SECT-2.1]
5.2.1 Configuring Watches


[bookmark: cvs-CHP-5-ITERM-1793]Before
using the watch commands, you need to designate files as watchable
and configure how you want CVS to notify watchers. You can designate
which files are watchable with the cvs watch
on[bookmark: cvs-CHP-5-ITERM-1794][bookmark: cvs-CHP-5-ITERM-1795]
command. This marks a file as watchable but does not make you a
watcher.


CVS notifies a file's watchers when the file is
committed, marked for editing, or released from editing. When the
conditions exist for CVS to notify a watching user, CVS runs the
commands in the repository's
CVSROOT/notify[bookmark: cvs-CHP-5-ITERM-1796][bookmark: cvs-CHP-5-ITERM-1797] file. This file usually contains a single
line that causes the watcher to be emailed with the notification.
Such a line is shown in Example 5-1.


[bookmark: cvs-CHP-5-EX-1]Example 5-1. CVSROOT/notify


ALL mail %s -s "CVS Notification"


By default, this command sends an email to the
user's CVS username at the computer that the
repository is on. If there are users whose mailboxes (or other
notification method) are not on the same computer or use different
usernames, create a users file in the
repository's
CVSROOT[bookmark: cvs-CHP-5-ITERM-1798]
directory. The format of this file is a separate line for each user,
consisting of the CVS username[1] and the email address to
send notifications to, in the following format:


[bookmark: cvs-CHP-5-FNOTE-1][1] The CVS username is
usually the system username, but it may be a special username if you
are connecting with pserver. See Section 8.7 in Chapter 8.




username:email_address


Example 5-2 shows an example of a
users file.


[bookmark: cvs-CHP-5-EX-2]Example 5-2. CVSROOT/users


jenn:jenn@helit.nosuch.com
doppel:doppel@teppic.nosuch.com


The full syntax for the notify and
users files is explained in Chapter 6.


[bookmark: cvs-CHP-5-SECT-2.2]
5.2.2 Marking a File for Watching


[bookmark: cvs-CHP-5-ITERM-1799]Before using the watch commands on a
file, you need to set the file for watching. Files that are set for
watching are checked out read-only, and the intent is that you use
cvs edit to set a file read-write and notify
other watchers that you intend to edit it. If a directory is
designated as being watched, all new files in that directory are set
for watching.


Use the command [bookmark: cvs-CHP-5-ITERM-1800][bookmark: cvs-CHP-5-ITERM-1801]cvs watch on filename
to set a file for watching, and use [bookmark: cvs-CHP-5-ITERM-1802][bookmark: cvs-CHP-5-ITERM-1803]cvs watch off
filename to revert it to normal mode. Note that setting
the file for watching does not add you to the list of people watching
the file; it only enables the watch system for that file.


The watch system is honor-based. You can set a file read-write
without using the cvs edit command and then edit
it without ever notifying other users. (They will get a message when
you commit the file, however.) CVS also won't stop
another user from using cvs watch off to turn
off the watch you set. If you need a more restrictive system,
consider using the rcslock system described in
Section 5.3 later in
this chapter.


[bookmark: cvs-CHP-5-SECT-2.3]
5.2.3 Setting Your Watch


[bookmark: cvs-CHP-5-ITERM-1804]Watching
a file sets CVS to notify you when someone signals their intent to
edit the file, when someone commits that file, or when someone
signals that they have stopped editing the file. CVS does not notify
you of your own changes to the file. Use the command cvs
watch add filename to add yourself to the list of people
watching a file. cvs watch add takes the
-a command option, which restricts the actions
CVS should notify you of. The -a option has the
parameters edit, unedit,
commit, none, or
all. The default case is
all.


To stop watching a file, use cvs watch remove
filename. cvs watch remove also takes
the -a option with the same parameters as
cvs watch add. Both commands use
-R to operate recursively down a directory tree
and -l to operate locally.


You can use cvs watch add or cvs watch
remove without having the file set for watching � in
other words, without executing cvs watch on
first � but CVS can inform you of an edit only if the other
developer uses cvs edit. If the file is not set
for watching, the other developer is not reminded to use
cvs edit.


Unfortunately, the cvs watch commands do not
provide helpful feedback when they are called. Example 5-3 shows the use of the cvs
watch commands.


[bookmark: cvs-CHP-5-EX-3]Example 5-3. Using cvs watch


bash-2.05a$ cvs watch on Makefile
bash-2.05a$ cvs watch add -a edit Makefile
bash-2.05a$ cvs watch remove Makefile
bash-2.05a$ cvs watch off Makefile
bash-2.05a$


Example 5-4 shows the mail CVS sends as a result of
a cvs edit command.


[bookmark: cvs-CHP-5-EX-4]Example 5-4. Mail from CVS


From:      doppel@nosuch.com
To:        jenn@helit.nosuch.com
Subject:   CVS Notification
Date:      17 Sep 2002 22:13:45 +1000     
wizzard Makefile
---
Triggered edit watch on /var/lib/cvs/wizzard
By Poppel


The syntax of the cvs watch command is:


cvs [cvs-options] watch {on|off|add|remove} [command-options] [filenames]


The cvs watch command can take filenames,
directory names, or modules as parameters and use the sandbox
directory as a parameter if no other parameter is given. If no
-a option is given to cvs watch
add or cvs watch remove, -a
all is the default.


Example 5-5 demonstrates using cvs
watch locally to set a specific watch for a directory, but
not subdirectories. It also uses the watchers
command to show some of the results of the watch.


[bookmark: cvs-CHP-5-EX-5]Example 5-5. Using cvs watch options


bash-2.05a$ cvs watch add -l -a commit .  
bash-2.05a$ cvs watchers .
Changelog   jenn     unedit   commit
INSTALL     jenn     unedit   commit
Makefile    jenn     edit     unedit     commit
README               jenn     unedit     commit
TODO                 jenn     unedit     commit
doc/design/AcceptanceTest.doc            jenn     unedit
doc/design/Analysis.rtf                  jenn     unedit
.
.
.
src/config.h         doppel   edit       unedit   commit
   jenn     edit     unedit
.
.
.


		

		[image: ]
		
The [bookmark: cvs-CHP-5-ITERM-1805][bookmark: cvs-CHP-5-ITERM-1806]cvs watch
command doesn't work if either the server or the
client is running CVS version 1.6 or earlier.[bookmark: cvs-CHP-5-ITERM-1807]














[bookmark: cvs-CHP-5-SECT-2.4]
5.2.4 Editing a File


[bookmark: cvs-CHP-5-ITERM-1808]Signal
your intent to edit a file with the cvs edit
filename[bookmark: cvs-CHP-5-ITERM-1809][bookmark: cvs-CHP-5-ITERM-1810] command.
This sets the file read-write, signals CVS to notify all watchers who
are interested in edits, and temporarily adds you as one of the
file's watchers. If you do not wish to watch the
file, you can use -a none.


Once you have signalled your intent to edit a file, use your usual
editor to make your changes. When you are finished, use cvs
commit to save changes or cvs
unedit[bookmark: cvs-CHP-5-ITERM-1811][bookmark: cvs-CHP-5-ITERM-1812] to revert
them.


The syntax of cvs edit is:


cvs [cvs-options] edit [command-options] [filenames]


The syntax of cvs unedit is:


cvs [cvs-options] unedit [command-options] [filenames]


Both commands can take filenames, directory names, or modules as
parameters and use the sandbox directory as a parameter if no other
parameter is given. Both commands use -R to
operate recursively down a directory tree and -l
to operate locally. The edit command also
supports -a with the same parameters as
cvs watch. If no -a option
is given to cvs edit, -a
all is set by default.


		

		[image: ]
		
The cvs edit command does not restrict anyone
else from editing the file you're working on; it
only signals to them that you're editing it. It
doesn't warn you if someone else is already editing
the file.














[bookmark: cvs-CHP-5-SECT-2.4.1]
5.2.4.1 Aborting an edit


[bookmark: cvs-CHP-5-ITERM-1813]When you commit a file with cvs
commit[bookmark: cvs-CHP-5-ITERM-1814][bookmark: cvs-CHP-5-ITERM-1815], CVS
clears the file's edit mark. If you want to clear
the edit on a file but don't want to commit your
changes, you can use the cvs unedit filename
command, use cvs release on the directory the
file is in, or delete the file and use cvs
checkout or cvs update to recreate
it.


The cvs unedit[bookmark: cvs-CHP-5-ITERM-1816][bookmark: cvs-CHP-5-ITERM-1817] command
sets the target file read-only, notifies CVS to signal users watching
for unedits, clears you from watching the file if you had a
temporary, cvs edit-based watch, and reverts the
file to the repository revision on which it was based.


		

		[image: ]
		
If you call cvs unedit on a file that is not
currently set for watching, CVS can revert the file only if CVS can
contact the server.














Deleting the file and issuing cvs checkout or
cvs update notifies watchers, clears you from
watching the file, returns the file to the latest repository
revision, and sets the file read-only if it is still a watched file.


Issuing cvs release or deleting the file and
then issuing cvs checkout or cvs
update sends a notification to users watching for an
unedit and clears you from a temporary watch. Using cvs
release also sets the directory to no longer be a sandbox
directory.


[bookmark: cvs-CHP-5-SECT-2.4.2]
5.2.4.2 Committing an edit


Use cvs commit to save your changes to the
repository. This command also clears your edit signal, sets any
watched files to read-only, signals users watching for commits, and
clears you from watching the file if you had a temporary watch set on
it.


[bookmark: cvs-CHP-5-SECT-2.5]
5.2.5 Listing Watchers and Editors


[bookmark: cvs-CHP-5-ITERM-1818][bookmark: cvs-CHP-5-ITERM-1819][bookmark: cvs-CHP-5-ITERM-1820][bookmark: cvs-CHP-5-ITERM-1821]Before
editing a watched file, you should use the cvs
editors[bookmark: cvs-CHP-5-ITERM-1822][bookmark: cvs-CHP-5-ITERM-1823] command
to see whether anyone else has issued cvs edit
to indicate they are editing the file. You might also want to know
who is watching the file you're about to edit.


The cvs watchers
filename[bookmark: cvs-CHP-5-ITERM-1824][bookmark: cvs-CHP-5-ITERM-1825]
command lists the people currently watching the
file, showing their email addresses stored in the
notify or users files in
the repository's CVSROOT
directory.


The cvs editors filename command lists the
people currently editing the file, their email addresses, the time
they began working with the file, and the host and path of the
directory containing the file.


See Example 5-6 for an example of the cvs
watches and cvs editors commands.


[bookmark: cvs-CHP-5-EX-6]Example 5-6. Using cvs watchers and cvs editors


bash-2.05a$ cvs watchers
Changelog   doppel     edit     unedit     commit
INSTALL     doppel     edit     unedit     commit
Makefile    doppel     edit     unedit     commit
     jenn   edit       unedit   commit
bash-2.05a$ cvs editors Makefile
Makefile     jenn     Tue Sep 17 12:13:44 2002 GMT     helit /home/jenn/cvs/wizzard


The syntax of cvs watchers is:


cvs [cvs-options] watchers [command-options] [filenames]


The syntax of cvs editors is:


cvs [cvs-options] editors [command-options] [filenames]


Both commands can take filenames, directory names, or modules as
parameters and use the sandbox directory as a parameter if no other
parameter is given. Both accept the -l (local)
and -R (recursive) command options.[bookmark: cvs-CHP-5-ITERM-1826]
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[bookmark: toppage]
[bookmark: cvs-CHP-5-SECT-5]
5.5 Displaying Recent Changes


[bookmark: cvs-CHP-5-ITERM-1855]The cvs
annotate[bookmark: cvs-CHP-5-ITERM-1856][bookmark: cvs-CHP-5-ITERM-1857] command
displays the most recent change for each line of a file in the
repository. This is very helpful when you need to know which change
broke the compilation or who rewrote a key paragraph in the
documentation incorrectly. This command works off the repository
copy, not the sandbox copy, so it does not show any changes in the
sandbox that were not committed.


For each line, cvs annotate shows the revision
number for the last change, the user, the date, and the contents of
the line. This is a quick way of discovering who made which change.
Example 5-17 shows some of the annotations for the
wizzard.h file.


[bookmark: cvs-CHP-5-EX-17]Example 5-17. Using cvs annotate


bash-2.05a$ cvs annotate src/wizzard.h
Annotations for src/wizzard.h
***************
1.6     (doppel   15-Sep-02): #include "config.h"   /* using autoconf */
1.6     (doppel   15-Sep-02): #include "options.h"  /* manual options that can't 
1.1     (jenn     11-Sep-02): 
1.2     (jenn     13-Sep-02): #define TRUE 1
1.2     (jenn     13-Sep-02): #define FALSE 0


cvs annotate has the following syntax:


cvs [cvs-options] annotate [command-options] [filenames]


If you don't give a filename, cvs
annotate attempts to run annotate on
all the files in the current sandbox. The filenames can be
directories or modules.


		

		[image: ]
		
annotate doesn't work correctly
on binary files. CVS tries to display them as text files, which can
trigger the bell character and mess with your terminal window.














Use the -F option to run cvs
annotate on binary files. You can select which revision to
display with -D date and -r
revision (or tag), and you can use the -f
option to force CVS to use the most recent revision on the
trunk if no revision matches the specified date, revision, or tag.
cvs annotate uses the usual
-l and -R options to
control local and recursive operation, respectively.
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[bookmark: cvs-CHP-5-SECT-4]
5.4 Comparing File Revisions


[bookmark: cvs-CHP-5-ITERM-1842]As your project develops, you
sometimes need to compare a current revision with an old one, or
compare two older revisions with each other. This usually happens
when several developers are working on the same file and you need to
know which changes were made to a file since you last worked on it.


The cvs diff[bookmark: cvs-CHP-5-ITERM-1843][bookmark: cvs-CHP-5-ITERM-1844] command
compares two revisions of a file and displays the differences. It
uses a version of the GNU diff program internal
to CVS; this code is also used when revisions are merged during
cvs update.


The diff command and the similar
rdiff[bookmark: cvs-CHP-5-ITERM-1845][bookmark: cvs-CHP-5-ITERM-1846] command
are also useful for creating patches to be installed by the GNU
patch program.


cvs diff has the following syntax:


cvs [cvs-options] diff  [command_options] [filenames]


You can call cvs diff with filenames,
directories, or module names. If you don't give a
filename, the current working directory is the default.


Usually, you call cvs diff with at least one
-r tag or -D date command
option. If you invoke it with a single -r or
-D parameter, CVS compares the current copy in
the working directory with the version in the repository. For
example, if you check out revision 1.6 of
Makefile, edit the file, then run cvs
diff -r 1.6 Makefile, diff displays
the changes you made to Makefile since you
checked it out.


If you invoke cvs diff with two -r
or -D options, CVS compares the two
revisions against each other. The command cvs diff -r 1.5
-r 1.7 Makefile displays the changes between revisions 1.5
and 1.7.


Example 5-14 shows a diff
command that compares revisions 1.2 and 1.3 of the
Makefile file, with the option to display a few
lines of context around each change. The output starts with a header
listing the filename, the repository copy of the file (listed as
RCS file), the revisions to be retrieved, the
diff options, and the times the revisions were
committed.


diff then shows the sections that were changed.
The diff in Example 5-14 shows
the changes that occur when keywords are expanded, so the contents of
the lines should help you understand the diff.


[bookmark: cvs-CHP-5-EX-14]Example 5-14. Using cvs diff


bash-2.05a$ cvs diff -c -r 1.2 -r 1.3 Makefile
Index: Makefile
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
RCS file: /var/lib/cvs/wizzard/Makefile,v
retrieving revision 1.2
retrieving revision 1.3
diff -c -r1.2 -r1.3
*** Makefile     1 Sep 2002 06:57:23 -0000     1.2
--- Makefile     12 Sep 2002 12:57:40 -0000    1.3
***************
*** 2,10 ****
  # Makefile for the Wizzard project
  # First created by J Vesperman, 1 September 2002
  #
! # Current revision $Revision: 1.3 $
  # On branch $Name:  $ (not expanded if this is the trunk)
! # Latest change by $Author: madd $ on $Date: 2003/07/07 21:52:50 $
  #
  
  # Initial declarations
--- 2,10 ----
  # Makefile for the Wizzard project
  # First created by J Vesperman, 1 September 2002
  #
! # Current revision $Revision: 1.3 $
  # On branch $Name:  $ (not expanded if this is the trunk)
! # Latest change by $Author: madd $ on $Date: 2003/07/07 21:52:50 $
  #
  
  # Initial declarations
***************
*** 34,39 ****
--- 33,41 ----
  #
  # Log record for Makefile changes:
  # $Log: ch05.xml,v $
  # Revision 1.3  2003/07/07 21:52:50  madd
  # madd SC edits
  #
  # Revision 1.2  2003/06/27 21:47:43  madd
  # madd R2 conversion edits
  #
  # Revision 1.1  2003/06/26 22:22:10  madd
  # Initial revision
  #
+ # Revision 1.3  2002/09/12 12:57:40  jenn
+ # Trying again with the wrappers..
+ #
  # Revision 1.2  2002/09/01 06:57:23  jenn
  # Initial code in the Makefile.
  #


The first change occurs in the headers to the makefile, when the
revision number and date are changed. These changes overwrite lines
in the old revision, so the changed lines are denoted with an
exclamation point (!) in the left column. The
revision listed first in the parameter list is shown first, followed
by the second revision.


The second change to the file is the new log message. This is only
shown once, with plus marks (+) in the left
column to show that the line was added.


Chapter 10 provides the full list of symbols and
meanings for cvs diff.
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In CVS 1.11.1 and later, you can also use cvs
diff to generate files for patch.














The cvs rdiff command is a variant of
cvs diff that can be used to create a patch file
that can be installed using the standard GNU
patch command. cvs rdiff is
useful for publishing updates of programs. It does not require a
sandbox but does require file, directory, or module name parameters.
If cvs rdiff is used outside a sandbox, the
repository path must be given with the -d CVS
option or the CVSROOT environment variable. If
cvs rdiff is used in a sandbox that connects to
a repository other than the one you want to work from, the repository
path must be given with the -d CVS option.


cvs rdiff has the following syntax:


cvs [cvs-options] rdiff  [command_options]   filenames


The filenames parameter can be one or more
directories, filenames, or module names. Output from cvs
rdiff is directed to stdout. If you
intend to use the output as a patch file, you can redirect it to a
file using the > shell operator. Example 5-15 shows how to make a patch for
handheld.c that upgrades the file from revision
1.1 to the most current revision.


[bookmark: cvs-CHP-5-EX-15]Example 5-15. Making a patch file


bash-2.05a$ cvs rdiff -r 1.1 -r HEAD wizzard/src/handheld.c  > patchfile
bash-2.05a$


cvs diff[bookmark: cvs-CHP-5-ITERM-1847][bookmark: cvs-CHP-5-ITERM-1848][bookmark: cvs-CHP-5-ITERM-1849][bookmark: cvs-CHP-5-ITERM-1850]
and cvs rdiff take two types of options. The
first are standard options that determine which revisions of which
files are checked and which keyword mode is used. The second set of
options determines the output format and affects how CVS compares the
files. Chapter 10 provides the full list of options
to cvs diff and cvs rdiff.


One of the most useful cvs diff (and
cvs rdiff) options is -y,
also available as --side-by-side. This
option displays the differences between the files by showing the
relevent lines beside each other. You will want to have a wide
terminal window when using this option. Example 5-16
shows a side-by-side diff between the current
revision of a file in the sandbox and the most recent revision in the
repository.


[bookmark: cvs-CHP-5-EX-16]Example 5-16. Displaying diff side-by-side


[bookmark: cvs-CHP-5-ITERM-1851][bookmark: cvs-CHP-5-ITERM-1852][bookmark: cvs-CHP-5-ITERM-1853][bookmark: cvs-CHP-5-ITERM-1854]bash-2.05a$ cvs diff -y server.c
Index: server.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
RCS file: /var/lib/cvs/wizzard/src/server.c,v
retrieving revision 1.1
diff --side-by-side -r1.1 server.c
/*                            /*
 * server.c                    * server.c 
 * Sep 13 2002                 * Sep 13 2002
 * Developer: Jenn Vesperman   * Developer: Jenn Vesperman 
 *                             * 
 * server code file            * server code file
 */                            */
                             >
                             > #include <iostream.h>
                             >
                             > int main (  ) {
                             >   cout << "Hello World\n";
                             >   return (0);
                             > }
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[bookmark: cvs-PART-3]
Part III: CVS Administration



This part of the book is for project managers and repository
administrators. The chapters can be read in any order, but later
chapters assume familiarity with commands explained in earlier
chapters. Part III includes the following
chapters:



		Chapter 6


		
This chapter discusses repository management and the modules in the
repository. It covers creating a repository and estimating disk
space, the structure of the CVS repository, configuration and
permissions, repository security, and hand-editing a repository.





		Chapter 7


		
This chapter covers the tools used by project administrators. Topics
include importing and exporting projects, using the cvs
admin and cvs history commands, and
using the info configuration files to interact
with bug-tracking systems or to enforce log-message formats.





		Chapter 8


		
Most projects involve a repository on a different machine from the
client. This chapter discusses the security considerations and
methods of remote access and how to set up each method.





		Chapter 9


		
Every tool has its caveats and gotchas. This chapter provides
examples of things that can go wrong when using CVS and how to fix
them.
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5.6 Displaying File History


[bookmark: cvs-CHP-5-ITERM-1858]The cvs
log[bookmark: cvs-CHP-5-ITERM-1859][bookmark: cvs-CHP-5-ITERM-1860] command
displays information about files, directories, or modules. You pass a
parameter to specify which file, directory, or module you are
interested in. If you don't specify anything,
cvs log displays log information about all files
in the current sandbox directory. The user-provided part of this log
information is entered when you run cvs commit
or when you set the -m command option to
cvs add.


cvs log is often used to help decide which two
revisions to use to create a patch file, to determine a branch point,
or to provide a quick guide to what the other developers are doing in
a multiuser environment. Informative log messages are very important
for all of these uses.


The options to cvs log reduce the amount of
information it shows. By default, it displays everything it can. For
each file, it displays a header; then, for each revision of the file
it displays the revision number, date, author, state, log message,
and number of lines added and deleted in that revision.


Example 5-18 shows a simple use of cvs
log. Note that the keyword-substitution mode is the
default mode, generating both keyword and value, and that the log
message in revision 1.1 mentions both files that were added at the
time.


[bookmark: cvs-CHP-5-EX-18]Example 5-18. Using cvs log


bash-2.05a$ cvs log main.c 
 
RCS file: /var/lib/cvs/wizzard/src/main.c,v
Working file: main.c
head: 1.9
branch:
locks: strict
access list:
symbolic names:
     beta_0-1_branch: 1.9.0.2
     beta_0-1_branch_root: 1.9
     pre_beta_0-1: 1.8
keyword substitution: kv
total revisions: 9;     selected revisions: 9
description:
----------------------------
revision 1.9
date: 2002/09/12 08:14:19;  author: jenn;  state: Exp;  lines: +0 -0
Final test of re-addition methods.
.
.
.
----------------------------
revision 1.1
date: 2002/09/11 13:33:13;  author: jenn;  state: Exp;
Added main.c: parses parameters and calls functions in other files.
Added wizzard.h: defines compile-time global variables.
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =


The header for each file includes the path to the repository copy of
the file, the name of the sandbox (or working)
file, the revision number of the head revision, the current branch,
if any, the lock status, the access list, tag (or
symbolic) names and revision numbers, any
keyword-substitution modes, the number of total revisions for the
file, the number of revisions the log command is to display, and any
description of the file stored in CVS.


The access list and the description are historical and exist because
the files are stored in an RCS-based format. CVS relies on strict
locking, so the lock status should always be strict. CVS files are
created with strict locking; locking can only be set nonstrict
through the cvs admin command or through editing
the file directly.


cvs log has the following syntax:


cvs [cvs-options] log [command-options] [filenames]


If no file, directory, or module names are given, cvs
log assumes the current sandbox directory as the
parameter. The options to cvs log differ from
the standard options for most other commands.


Most of the options to cvs log restrict the
revisions for which information is displayed. cvs
log normally displays only those revisions that match all
the options you specify, so as you add options you tend to reduce the
set of revisions for which cvs log displays
information. For example, if both -b and
-r options are selected, cvs
log displays only the revisions that match both
-b and -r parameters. If other
options are also selected, cvs log displays the
revisions that match -b and
-r and also fit the other options.


The -b option limits the cvs
log output to the default branch, usually the latest
branch off the trunk. -rrevision-range restricts
the output to the revisions given in the revision range. Chapter 10 provides the syntax to use in specifying the
revision range.


The -wusernames option limits cvs
log output to revisions checked in by users in a
comma-separated list of usernames. The list of usernames should not
include spaces, and there should be no space between the
-w and the list.


The -h and -t options limit
the amount of information cvs log displays with
each file. -h limits it to the header, and
-t limits it to the header and the description.
Using the -S option tells cvs
log not to display the header of files where at least one
revision will be displayed.


Chapter 10 provides the full list of options for
cvs log.[bookmark: cvs-CHP-5-ITERM-1861][bookmark: cvs-CHP-5-ITERM-1862]





		[image: ]



		[image: ] 
           
          [image: Previous section]
               
          [image: Next section]








		Top





cvs-CHP-6-SECT-11.htm
 
           
          [image: Previous section]
               
          [image: Next section]




[bookmark: toppage]
[bookmark: cvs-CHP-6-SECT-11]
6.11 Exit Status


[bookmark: cvs-CHP-6-ITERM-2163][bookmark: cvs-CHP-6-ITERM-2164][bookmark: cvs-CHP-6-ITERM-2165]You
may at some point want to write a script that includes one or more
CVS commands, such as a script to automatically export files from a
repository to a web server, or a script to automatically update a
test directory and attempt to build a program. If you do, you will
need to know whether a given CVS command succeeded.


CVS commands set an exit status when they complete processing. A
successful command always returns the success
status. A failing command prints an error message and returns the
failure status.


The cvs diff[bookmark: cvs-CHP-6-ITERM-2166][bookmark: cvs-CHP-6-ITERM-2167] command
behaves differently from the other commands. It returns success if it
finds no differences and failure if it finds differences or
encounters an error. This behavior may change in later versions of
CVS.


[bookmark: cvs-CHP-6-ITERM-2168]Testing
the exit status depends on the operating system. In Unix and Linux,
the sh shell variable $? is
0 if CVS returns success, and nonzero if it
returns a failure. Example 6-17 is a script to test a
CVS return value.


[bookmark: cvs-CHP-6-EX-17]Example 6-17. Testing return values


[bookmark: cvs-CHP-6-ITERM-2169]cvs commit -m "Automated commit"
if [ $? -eq 0 ]; then
        echo "Commit successful."
else
        echo "Commit failed with return code $?"
fi
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6.10 Client Environment Variables


[bookmark: cvs-CHP-6-ITERM-2135][bookmark: cvs-CHP-6-ITERM-2136]CVS reads the calling
user's environment variables, described in the
following list. The variables in the list are read and used by the
process that runs on the client computer. Note that these variables
must be in the calling user's environment, so
different users may experience different behavior.


		

		[image: ]
		
In local-access mode, CVS uses both client and server environment
variables.














[bookmark: cvs-CHP-6-ITERM-2137][bookmark: cvs-CHP-6-ITERM-2138][bookmark: cvs-CHP-6-ITERM-2139][bookmark: cvs-CHP-6-ITERM-2140][bookmark: cvs-CHP-6-ITERM-2141][bookmark: cvs-CHP-6-ITERM-2142][bookmark: cvs-CHP-6-ITERM-2143][bookmark: cvs-CHP-6-ITERM-2144][bookmark: cvs-CHP-6-ITERM-2145][bookmark: cvs-CHP-6-ITERM-2146][bookmark: cvs-CHP-6-ITERM-2147][bookmark: cvs-CHP-6-ITERM-2148][bookmark: cvs-CHP-6-ITERM-2149][bookmark: cvs-CHP-6-ITERM-2150][bookmark: cvs-CHP-6-ITERM-2151][bookmark: cvs-CHP-6-ITERM-2152][bookmark: cvs-CHP-6-ITERM-2153][bookmark: cvs-CHP-6-ITERM-2154][bookmark: cvs-CHP-6-ITERM-2155][bookmark: cvs-CHP-6-ITERM-2156][bookmark: cvs-CHP-6-ITERM-2157][bookmark: cvs-CHP-6-ITERM-2158][bookmark: cvs-CHP-6-ITERM-2159][bookmark: cvs-CHP-6-ITERM-2160][bookmark: cvs-CHP-6-ITERM-2161][bookmark: cvs-CHP-6-ITERM-2162]
		CVS_CLIENT_LOG[bookmark: cvs-CHP-6-ITERM-2137][bookmark: cvs-CHP-6-ITERM-2138]


		
Used for debugging CVS in client/server mode. This variable should be
set to a filename. If it is set, everything sent
to the server is stored in the filename.in file
and everything received by the client is stored in
filename.out.





		CVS_CLIENT_PORT[bookmark: cvs-CHP-6-ITERM-2139]


		
Used to set the port the client uses to connect to the CVS server in
kserver, gserver, and
pserver modes. By default, clients use port 2401
(gserver or pserver) or
port 1999 (kserver) to connect to the server.





		CVSIGNORE[bookmark: cvs-CHP-6-ITERM-2140][bookmark: cvs-CHP-6-ITERM-2141]


		
A whitespace-separated list of filename patterns that should be
ignored. See .cvsignore in the previous section.





		CVSEDITOR [bookmark: cvs-CHP-6-ITERM-2142][bookmark: cvs-CHP-6-ITERM-2143]or EDITOR [bookmark: cvs-CHP-6-ITERM-2144][bookmark: cvs-CHP-6-ITERM-2145]or VISUAL[bookmark: cvs-CHP-6-ITERM-2146][bookmark: cvs-CHP-6-ITERM-2147]


		
Used to set the editor CVS calls when it opens an editor for log
messages. On Unix and Linux systems, this variable defaults to
vi. Using CVSEDITOR to
customize CVS is preferred, as the other variables may be used by
other programs as well. CVSEDITOR is searched
first, then EDITOR, and
VISUAL last. If the -e
editor CVS option is used, it overrides the environment
variables.




		CVS_PASSFILE[bookmark: cvs-CHP-6-ITERM-2148][bookmark: cvs-CHP-6-ITERM-2149]


		
Used to change the file CVS uses to store and retrieve the password
in pserver remote-access mode. The file defaults
to .cvspass in the user's home
directory.





		CVSREAD[bookmark: cvs-CHP-6-ITERM-2150][bookmark: cvs-CHP-6-ITERM-2151]


		
If this variable is set to 1, CVS tries to check
sandboxes out in read-only mode. (CVS actually checks whether this
variable is nonnull, so it works regardless of the setting. This
behavior may change in the future.)





		CVSROOT[bookmark: cvs-CHP-6-ITERM-2152][bookmark: cvs-CHP-6-ITERM-2153]


		
May contain the full pathname of a CVS repository, as described in
Chapter 3. When working in a sandbox, this
variable is not needed. If working outside a sandbox, either this
variable must be present or the -d
repository_path command-line option must be used.





		CVS_RSH[bookmark: cvs-CHP-6-ITERM-2154][bookmark: cvs-CHP-6-ITERM-2155]


		
Used to set the program CVS calls to connect to a remote repository
when using ext mode. The program defaults to
rsh.





		CVS_SERVER[bookmark: cvs-CHP-6-ITERM-2156][bookmark: cvs-CHP-6-ITERM-2157]


		
If connecting to a CVS server using rsh, this
variable is used to determine which program to start on the server
side. In ext and server
modes, the program defaults to cvs. In
fork mode this defaults to the full path of the
executing CVS client program.





		CVSWRAPPERS


		
May contain one wrapper, as explained in Chapter 3.





		HOME [bookmark: cvs-CHP-6-ITERM-2158][bookmark: cvs-CHP-6-ITERM-2159]or HOMEPATH or HOMEDRIVE


		
Used to determine the location of the user's home
directory, to enable CVS to locate its dot-files. On Unix, Linux, and
related systems, only HOME is used. On Windows
systems, HOMEDRIVE and
HOMEPATH are used together. Some Windows
operating systems (NT and later) set these variables automatically.
If yours doesn't, HOMEDRIVE
should be set in the format C:, and
HOMEPATH should be set in the format
\home\jenn.





		RCSBIN[bookmark: cvs-CHP-6-ITERM-2160][bookmark: cvs-CHP-6-ITERM-2161]


		
This environment variable became obsolete in CVS 1.9.20. It was used
for the path to the external rcs program before
rcs was added to the CVS distribution.[bookmark: cvs-CHP-6-ITERM-2162]
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[bookmark: toppage]
[bookmark: cvs-CHP-7-SECT-1]
7.1 Creating a Project


[bookmark: cvs-CHP-7-ITERM-2171]A
[bookmark: cvs-CHP-7-ITERM-2172]project is any
group of files and directories that exist beneath one project root
directory. Every project must include at least one directory, because
CVS needs to be able to create a subdirectory to store metadata about
the project.


Most often, a project represents one program, one set of related
configuration files, or one web site. Sometimes, a project is a
collection of related items. For instance, I store all my articles
for http://www.oreillynet.com/ in
one project, with each topic grouped under a subdirectory. Sometimes
a project is a subsection of something larger.


If you want to create a project right now with default settings and
minimal reading, read Section 2.3
in Chapter 2. That section walks you through the
process of importing a project.


[bookmark: cvs-CHP-7-SECT-1.1]
7.1.1 Preparing a Project


To create a project in CVS, you need to have a copy of the files and
directories you want to import, or an idea of which files and
directories you want to make. You may modify this copy of the
project, so make a copy in a temporary directory to use for
importing.


If you have an existing set of files and directories, check whether
you have files that can be generated from other files, such as
compiled code. Files that can be generated easily do not usually need
to be stored in CVS and can be removed from the copy of the project.
It is good practice to store the commands that generate these files
in CVS as part of the project, usually as a build script or as part
of the installation document.


If you have a set of files stored in another version control system
and want to save their revision history, see Section 7.1.5 in this chapter. If you
don't need to retain their revision history, export
the files from the other system using a command that gives you a
clean copy of the project with no administrative files, and use that
copy to import from.


If you don't have any existing files, you can import
a single directory with the project name. If you are more comfortable
with a structure to work from, create an initial directory structure
for your project and import that.


If you cannot easily fit the task you are trying to accomplish into a
single project, you can use the modules feature
of CVS to give each development team a smaller section to work from,
or you can create several projects and use a module to combine
projects into a larger unit when needed. Modules are explained in
Section 7.3.3 and Section 7.6.3.


Once you have at least one directory ready to add to the repository,
you need to decide how you will add it. There are two methods, which
are explained in Section 7.1.2 and
Section 7.1.4.


[bookmark: cvs-CHP-7-SECT-1.2]
7.1.2 Importing a Project


[bookmark: cvs-CHP-7-ITERM-2173]The
cvs import[bookmark: cvs-CHP-7-ITERM-2174][bookmark: cvs-CHP-7-ITERM-2175] command
is used for both creating a new project and updating the vendor
branch. Vendor branches are explained in Section 7.1.3 of this chapter.


To create a new project, make your initial directory structure and
place in it the initial files for your project, or set out your
existing code that is ready for importing, as described in Section 7.1.1. Run the cvs
import command from within the root directory of that
structure. CVS takes the files and directories from the initial
directory structure and copies them into the repository. The syntax
for cvs import is:


cvs [cvs-options] import [command-options] project_name vendor_tag release_tag


cvs import requires a log message and calls an
editor if it is not invoked with the -m option.
You'll then be able to type a message into the
editor to record the purpose of the import. See Chapter 2 for more information about the log message.


Check out a sandbox to test whether the import
command has worked. If the files are in the sandbox correctly, you
can remove or store the original files or directories as you see fit;
CVS no longer needs them. cvs import
doesn't change the files it imported from, and
doesn't convert them into a sandbox.


Example 7-1 shows how to import a project and create
an initial project sandbox. The ellipsis indicates where CVS calls
the editor so you can enter a log message. Note that I change
directories before checking out the test sandbox.


[bookmark: cvs-CHP-7-EX-1]Example 7-1. Importing with cvs import


bash-2.05a$ cvs -d cvs:/var/lib/cvs import wizzard wizzard ver_1-0
.
.
.
"/tmp/cvsfaQoRz" 5L, 287C written
N wizzard/Makefile
N wizzard/README
N wizzard/TODO
No conflicts created by this import
bash-2.05a$ cd ~/cvs
bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout wizzard     
cvs server: Updating wizzard


cvs import saves the data from the files to both
the project trunk and to the special branch known as the vendor
branch. Unless specified otherwise with -b, the
vendor branch is given the ID 1.1.1. The vendor
tag parameter is used for the branch tag, and the
release tag tags the branch at the current
(just-imported) revision. These tags can consist of only alphanumeric
characters, [bookmark: cvs-CHP-7-ITERM-2176][bookmark: cvs-CHP-7-ITERM-2177]hyphens, and [bookmark: cvs-CHP-7-ITERM-2178][bookmark: cvs-CHP-7-ITERM-2179]underscores.


If you need to import binary files or other files that are not plain
text, see the information on binary files in Chapter 3 before adding them to the repository.


The cvs import command honors
cvsignore and cvswrappers
files and recognizes the standard -k,
-I, and -W options (also
used by cvs checkout and cvs
update) explained in Chapter 3
and Chapter 10. The -d option
causes CVS to record the time of import based on a
file's last modification time, rather than the
current time.


[bookmark: cvs-CHP-7-ITERM-2180][bookmark: cvs-CHP-7-ITERM-2181]Like cvs update,
cvs import reports on the status of files it
adds to the repository. These are the output codes for cvs
import:


[bookmark: cvs-CHP-7-ITERM-2182]
		C file


		
The file already exists in the repository and has been modified
locally. A conflict must be resolved.


This code is usually seen when a project is reimported (see Section 7.1.3).





		I file


		
The file has matched a cvsignore pattern and has
been ignored.





		L file


		
The file is a symbolic link and has been ignored.





		N file


		
The file is new and has been added to the repository.





		U file


		
The file already exists in the repository and has not been locally
modified. A new revision has been created.


This code is usually seen when a project is reimported (see Section 7.1.3).[bookmark: cvs-CHP-7-ITERM-2182]








[bookmark: cvs-CHP-7-SECT-1.3]
7.1.3 Vendor Branches


[bookmark: cvs-CHP-7-ITERM-2183][bookmark: cvs-CHP-7-ITERM-2184][bookmark: cvs-CHP-7-ITERM-2185][bookmark: cvs-CHP-7-ITERM-2186]A vendor branch is
a special type of branch that CVS creates automatically when you
cvs import a project. If your project is based
on code external to the project itself, such as in-house patches to a
vendor's code base, the vendor branch provides a way
to merge updates from the external source with your own code.


If you intend to use vendor branches, use cvs
import to create your project in CVS, using the
vendor's code as the initial directory for the
project. Make your changes on the main trunk and run the project
normally; the vendor branch is used only when
the vendor releases a new set of code.


When the vendor provides a new release, use the cvs
import command to add the new code to the same CVS project
with the same vendor tag and a new
release tag. In effect, this is a special
cvs commit to the vendor
branch.


Example 7-2 shows a vendor-branch import to the
wizzard project. Note the new release
tag. The project name and vendor tag
remain the same as in Example 7-1.


[bookmark: cvs-CHP-7-EX-2]Example 7-2. Importing a vendor branch


bash-2.05a$ cvs -d cvs:/var/lib/cvs import wizzard wizzard ver_2-0
C wizzard/TODOf" 5L, 270C written
C wizzard/README
C wizzard/Makefile
C wizzard/INSTALL
.
.
.
C wizzard/doc/design/Specification.rtf
C wizzard/doc/design/Requirements.doc
C wizzard/doc/design/Design.rtf
C wizzard/doc/design/Analysis.rtf
C wizzard/doc/design/AcceptanceTest.doc
  
17 conflicts created by this import.
Use the following command to help the merge:
   
     cvs -d cvs:/var/lib/cvs checkout -j<prev_rel_tag> -jver_2-0 wizzard


If a file is changed on the vendor branch and
the local file has not changed, CVS sets the trunk revision of the
file to the new vendor-branch revision.


If both the vendor-branch copy and the local copy of a file have
changes, CVS reports this as a conflict with the message N
conflicts created by this import, where N
is the number of conflicts. CVS also provides a suggested
variant of cvs checkout to help you resolve all
the conflicts, using two -j command options to
merge the vendor branch with the trunk.


CVS 1.11.5 tries to provide the exact cvs
checkout[bookmark: cvs-CHP-7-ITERM-2187][bookmark: cvs-CHP-7-ITERM-2188] command you can use
to find the differences between the previous release and the current
release of the vendor branch and merge those differences to the
trunk. If your version doesn't do this, try the
following command:


cvs checkout -j previous_release_tag -j current_release_tag projectname


You may also need to include the -d
repository_path CVS option if you run this command from
outside the sandbox, where CVS can't find the
repository path in the sandbox administrative files.


Section 4.3.6 of Chapter 4 explains how the -j
option works and how to resolve any conflicts that arise from this
type of merge. Tag the vendor branch once these conflicts have been
resolved, and use that tag as the
previous_release_tag when you next merge changes
from a vendor branch.


		

		[image: ]
		
If the vendor branch contains binary files or files with keywords,
use the keyword (-k) and
wrappers (-W) command options to cvs
import. Keywords and wrappers are discussed in Chapter 3.














If you have more than one external source for a project, you can use
the -b command option to run cvs
import on an arbitrary branch number. This creates an
additional vendor branch with the specified branch number. Create a
separate vendor branch for each separate code source for your
project, to help you keep track of which changes came from which
vendor.


When selecting a branch to use as a new vendor branch for a new code
source, determine that there is no preexisting branch with the number
you choose. When updating an existing vendor branch (other than the
default branch), use the -b option with the
numeric ID of the branch, to specify the target branch for the
current import.


		

		[image: ]
		
Be careful when using -b, as CVS
doesn't check whether the branch number corresponds
to the vendor tag given in the import command.
You can accidentally overwrite one vendor branch with another
branch's files.[bookmark: cvs-CHP-7-ITERM-2189][bookmark: cvs-CHP-7-ITERM-2190]














[bookmark: cvs-CHP-7-SECT-1.4]
7.1.4 Alternatives to Importing


[bookmark: cvs-CHP-7-ITERM-2191][bookmark: cvs-CHP-7-ITERM-2192][bookmark: cvs-CHP-7-ITERM-2193]If your project does not contain files
provided outside the project, it is unlikely you will need to use
vendor branches. If this is the case, you can bypass cvs
import. To do so, create a new project by adding a new
subdirectory to the repository root directory, either by editing the
repository directly or by checking out the repository root directory
and then using cvs add in that sandbox.


If you do not need the vendor-branch capability of cvs
import, the choice between cvs import
and the combination of cvs checkout and
cvs add is a matter of personal taste. However,
I recommend that you use either of those methods � using CVS
commands to create a new project � rather than editing the
repository directly.


[bookmark: cvs-CHP-7-SECT-1.4.1]
7.1.4.1 Creating a project with cvs add


[bookmark: cvs-CHP-7-ITERM-2194][bookmark: cvs-CHP-7-ITERM-2195][bookmark: cvs-CHP-7-ITERM-2196]To create a project with CVS
commands other than cvs import, you need to
check out a sandbox that contains only the repository root directory,
create the new project root directory, and add that directory with
cvs add.


To check out the repository root directory, use a period (.) as the
project name. Use the -d name command option to
give the sandbox a directory name. To avoid including subdirectories,
use the -l command option to cvs
checkout.


Example 7-3 shows how to create a project and an
initial project sandbox by checking out the repository root directory
and using cvs add.


[bookmark: cvs-CHP-7-EX-3]Example 7-3. Importing without cvs import


bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout -l -d cvsroot .
cvs server: Updating cvsroot
bash-2.05a$ cd cvsroot
bash-2.05a$ mkdir wizzard
bash-2.05a$ cvs add wizzard
Directory /var/lib/cvs/wizzard added to the repository
bash-2.05a$ cd ~/cvs
bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout wizzard     
cvs server: Updating wizzard


These are the steps for this method:



		Check out the entire top level-directory of the repository, renaming
the sandbox root directory with a name such as
cvsroot, as shown in Example 7-3.






		Change directory into cvsroot and create the new
project root directory. In Example 7-3, the project
directory is wizzard.




		If you have existing files or directories to import, copy them into
your newly created directory.




		Use cvs add to add the new files and directories
to the repository. If you add files as well as directories, you also
need to use cvs commit. Example 7-3 shows directory addition only.

As explained in Chapter 3, the cvs
add command adds directories immediately, but files are
added to the repository only after the next cvs
commit.




		Change directories to a working directory and check out the new
project to test whether the import worked successfully, as shown in
Example 7-3.




		Use cvs release to remove the repository root
sandbox you checked out in step 1. Remove any temporary files you
created when preparing to import the project.





[bookmark: cvs-CHP-7-SECT-1.4.2]
7.1.4.2 Creating a project by editing the repository


[bookmark: cvs-CHP-7-ITERM-2197][bookmark: cvs-CHP-7-ITERM-2198]The second way to create
a new project and bypass cvs import is to edit
the repository directly. Editing the repository always involves the
risk of making a minor typing error and affecting other projects (or
your own), so I suggest you back up the repository before editing it.


To create a new project by editing the repository:



		Log in to the repository computer with any user that has write access
to the repository root directory.






		Change directory into the repository root directory.




		Use mkdir project_root_name to create the
project root directory.





The rest of this process is optional, and is needed only if you have
existing files to add to the project:



		Log in to a workstation computer.






		Use cvs -d repository_path checkout
project_root_name to check out a sandbox.




		Copy any existing project files and directories into the new sandbox.




		Use cvs add to add the new files and directories
to the repository. If you add files as well as directories, you also
need to use cvs commit.





[bookmark: cvs-CHP-7-SECT-1.5]
7.1.5 Importing from Other Version Control Systems


[bookmark: cvs-CHP-7-ITERM-2199][bookmark: cvs-CHP-7-ITERM-2200]You might want to
import a project, including the project's history,
from a different version control system into CVS.


If the other version control system can export files into RCS format,
use the following steps to install the RCS files into CVS:



		Ensure that the latest revision in each RCS file
isn't locked, the access list is empty, and the
file-locking type is set to strict, using the
tools available in your version control system if possible.

If your version control system doesn't have tools to
do these things and you have RCS installed, you can use rcs
-elL filename to set locking and access appropriately.


If RCS isn't available, you can proceed to steps 2
and 3; then, once the files are in the repository, use cvs
admin commands to set locking and access.






		Create the project's directory structure in CVS
using cvs import or one of the alternative
methods described earlier.




		Copy the RCS files directly into the appropriate directories in the
repository.





If the other version control system can't make
RCS files, write a script to check out each
revision of each file from the other system and commit it into CVS,
or create an RCS file with the RCS ci command
and use ci to add each revision of the original
file to the RCS file. If you create RCS files, you can install them
to CVS as described earlier.


The contrib directory in the CVS source contains
scripts that convert [bookmark: cvs-CHP-7-ITERM-2201][bookmark: cvs-CHP-7-ITERM-2202]SCCS and PVCS files to files CVS can use.
These scripts can be used as templates for scripts to convert files
from other version control systems. Appendix B
contains more information about the sccs2rcs and
pvcs2rcs scripts.[bookmark: cvs-CHP-7-ITERM-2203]
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[bookmark: toppage]
[bookmark: cvs-CHP-7]
Chapter 7. Project Management


[bookmark: cvs-CHP-7-ITERM-2170]The
team leader responsible for a project needs to know more about the
project's tools than most other developers, or he
needs to have a team member who knows about the tools. This chapter
is for the team leader and the CVS specialist on the team. It
concentrates on the files and directories that make up a project and
how they are stored and managed in CVS, rather than on managing the
development process itself.


The topics covered include initial creation of a
project's CVS files, configuring a project as a
module, exporting a project, integrating CVS with build systems and
bug trackers, and configuring scripts to run when certain CVS
commands are used.


This chapter also covers a special type of branch called a
vendor branch, and concludes with a discussion
of strategies and practices for using CVS that you may find helpful.
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[bookmark: toppage]
[bookmark: cvs-CHP-7-SECT-3]
7.3 Running Scripts


[bookmark: cvs-CHP-7-ITERM-2220][bookmark: cvs-CHP-7-ITERM-2221]In the repository's
CVSROOT directory, there are several
scripting files[bookmark: cvs-CHP-7-ITERM-2222] that allow you to run scripts while a
project is being committed, tagged, updated, or modified in other
ways. The scripts called from scripting files are often used to
interact with other programs or to enforce standards.


Example 7-6 shows a
commitinfo[bookmark: cvs-CHP-7-ITERM-2223] scripting file that runs a
layout-testing program called indent-tester on
the wizzard project files. CVS calls scripts in
commitinfo before files are committed.


[bookmark: cvs-CHP-7-EX-6]Example 7-6. Sample commitinfo file


^wizzard/src\(/\|$\) /var/lib/cvs/CVSROOT/indent-tester -gnu


When a project file is committed, CVS searches the
commitinfo file for rules that match the project
file's path; if CVS finds a rule, it runs the script
given in that rule. The rule in Example 7-6 matches
all files in the src directory (and its
subdirectories) of the wizzard project and tells
CVS to run the indent-tester script on those
files. Later in this chapter, Example 7-8 shows the
indent-tester script that can be used to enforce
indentation standards for a project.


CVS processes the scripting files separately for each directory that
is affected by a command, and it calls the script in the scripting
file once for each directory it matches. If you run cvs
commit wizzard, CVS checks commitinfo
for patterns that match wizzard and runs the
script once for the files in the wizzard
directory, then does the same for each subdirectory, checking for
patterns that match wizzard/doc and processing
its files, followed by wizzard/lib and
wizzard/src.


[bookmark: cvs-CHP-7-SECT-3.1]
7.3.1 Working with Scripting Files


The [bookmark: cvs-CHP-7-ITERM-2224]scripting files are all stored in your
repository's CVSROOT directory.
The purpose of each file is described in the section of this chapter
named for that file. Most of these files use a common syntax.


		

		[image: ]
		
Some files don't use the common syntax. In such
cases, the syntax is described in the same section as the file.














The common syntax is rule-based, one line per rule, and each rule
consists of a pattern to be matched and an action to be taken. When
CVS reads a scripting file, it tries to match the pattern to project
files. If the pattern matches, CVS runs the action. The action is
usually a pathname to a script and parameters for that script. The
common syntax is described in the next section.


To edit any of the scripting files, check out the file with the
following command:


cvs -d repository_path checkout CVSROOT/filename


Edit the file with any text editor; then commit the file with
cvs commit. CVS stores these files in the
CVSROOT directory in plain-text and RCS formats
and updates both types of files every time a file is committed.


You can also store the scripts you call from these files in your
repository's CVSROOT directory
or a subdirectory of CVSROOT. Add such scripts
to the checkoutlist file in
CVSROOT, so they are automatically exported to
the CVSROOT directory when
they're committed. The
checkoutlist file is described in Chapter 6.


		

		[image: ]
		
It is tempting to store scripts called by the scripting files in the
project or module they are called for. Resist this temptation, as CVS
then tries to call such a script when the script is itself being
committed. Also be aware that if you store scripts in a project or
module, they'll be stored on the repository machine
in RCS format only; scripts can't be run from that
format.














Do not attempt to interact with the user from scripts called from the
scripting files. Some remote-access methods do not support such
interaction at all, and other methods can be affected by having
unexpected data go through their socket. Users other than the one
involved in the interaction may also be left waiting on the first
user until the interaction is complete.


If any script contains a CVS command, be aware that the command that
calls the script will not finish until the script does. You may find
that some directories have been locked by the original command, which
can't finish and release them until the script is
finished, but the script can't finish because the
second command can't run until those same locks are
released. This situation can be prevented by having your script call
any CVS commands in the background or by simply calling the script in
the background.


Scripts called from all files except the
modules[bookmark: cvs-CHP-7-ITERM-2225] file are run on the computer that hosts
the repository. Two of the modules scripts run
on the sandbox computer; the others run on the repository computer.


If you do not provide a full path for a script, CVS searches the
user's PATH environment
variable. To prevent the wrong script from being called, I recommend
using the full path in all scripting files.


Your repository administrator may limit your access to the scripting
files for security reasons. Work with the repository administrator;
you are asking for permission to run arbitrary scripts, so try to
address her concerns.


[bookmark: cvs-CHP-7-SECT-3.2]
7.3.2 Common Syntax


[bookmark: cvs-CHP-7-ITERM-2226]Most
of the scripting files in CVSROOT
-- including commitinfo,
loginfo, editinfo,
rcsinfo, and verifymsg
� share a common syntax. The modules file
does not use the common syntax.


Each line of a file using the common syntax should contain the
following items:


name_pattern action


name_pattern should match a directory in the
repository, and this pattern applies to all files in that directory.
The pattern used is a regular expression, described in Chapter 11. The directory path that is tested against the
pattern is the relative path, starting at the repository root
directory.


action is a command-line template or the address
of a script, plus any parameters required for that script or
template. For most files, the script or the command must expect to
read from the standard input (stdin). When CVS
runs actions from some of the scripting files, it appends parameters
to all actions run from those files. These parameters are often a
list of the paths to the project files and metadata for copies of the
project files that CVS has matched the rule to.


		

		[image: ]
		
Lines in scripting files that start with the [bookmark: cvs-CHP-7-ITERM-2227][bookmark: cvs-CHP-7-ITERM-2228]hash symbol
(#[bookmark: cvs-CHP-7-ITERM-2229][bookmark: cvs-CHP-7-ITERM-2230][bookmark: cvs-CHP-7-ITERM-2231][bookmark: cvs-CHP-7-ITERM-2232]) are comments, which CVS ignores.














When CVS processes a scripting file, it searches the scripting file
from top to bottom and runs the action on the first line with a
directory name pattern that matches the directory that contains the
project file it is trying to match. CVS runs the script on the first
matching rule and ignores other rules that match. In addition, if
there are any ALL rules, CVS runs the scripts
associated with them.


There are two special patterns, ALL and
DEFAULT. A script designated with the
ALL pattern is used on files in any directory,
even if another line anywhere in the file matches the directory
pattern. A script designated with the DEFAULT
pattern is used if no other patterns (excluding
ALL) match.


The actions in scripting files can use any of the variables CVS
recognizes and expands. Chapter 6 explains
variable expansion in administrative and scripting files.


[bookmark: cvs-CHP-7-SECT-3.3]
7.3.3 The modules File


The modules[bookmark: cvs-CHP-7-ITERM-2233]
file is used to define CVS modules. While a
project is defined by the project root directory
and contains all files and subdirectories, a
module can be an arbitrary set of directories
and files. Once a module is defined, the files and directories it
describes can be checked out into a sandbox by either the module name
or the name of the repository directory (or directories) it
represents.


The modules file can also specify scripts to run
when CVS acts on a file within a module.


Each module definition needs to be on a line of its own. When adding
directories to module definitions, use relative paths from the
repository root directory.


Example 7-7 shows a modules
file. The lines in the file are explained in the following sections
on module definition.


[bookmark: cvs-CHP-7-EX-7]Example 7-7. CVSROOT/modules


# wizzard project. Project lead: jenn. Module type: regular.
wiz -s development wizzard
   
# singer project. Project lead: doppel. Module type: alias.
singer -a music/descant !chorus/tenor !chorus/bass chorus
   
# wizsinger project. Project lead: doppel. Module type: regular
wizsinger -i /var/lib/cvs/CVSROOT/export &wiz &singer
   
#wizmake project: retrieves just the Makefile from wizzard. 
wizmake wizzard Makefile
   
# wizhandheld project: retrieves just the handheld.c file.
wiztest wizzard/src handheld.c


[bookmark: cvs-CHP-7-SECT-3.3.1]
7.3.3.1 Alias modules


An alias module[bookmark: cvs-CHP-7-ITERM-2234] can be used to group files and
directories into a single module, regardless of where they are stored
in the repository tree. The syntax for an alias module definition is:


module-name -a path [path...]


The path may be an existing module, a pathname
to a file, or a directory path, and there may be any number of paths.
If the path leads to a directory, the directory and all
subdirectories and files are included in the module.


If you wish to exclude a subdirectory in an alias module, use an
[bookmark: cvs-CHP-7-ITERM-2235][bookmark: cvs-CHP-7-ITERM-2236]exclamation mark (!) in
front of the directory name.


Alias modules cannot have options, nor can you specify scripts to run
for them. If you need to use options or scripts, you can define an
alias module as part of a regular module, or you can simply use a
regular module instead.


Alias modules are easier to use than regular modules
(described in the next section). You define alias modules
with a space-separated list of all the items you want in the module,
while regular modules have a more complicated syntax. You can also
add multiple directories, files, and modules in an alias module; a
regular module allows only one directory.


The singer project in Example 7-7 defines an alias module that includes all
files and directories in the chorus directory,
except those under the subdirectories tenor and
bass. This project also includes the
descant file from the music
directory.


When you use an alias module's name in any CVS
command, CVS treats the module name as if the list of items in the
path were used instead. When you use an alias
module in the checkout command, CVS creates a
separate sandbox for each item in the path.


[bookmark: cvs-CHP-7-SECT-3.3.2]
7.3.3.2 Regular modules


A regular module[bookmark: cvs-CHP-7-ITERM-2237] is used to define options for a
project. It can also be used to define subsets of a project or to
group modules together. If you have a particularly complex project,
you may need to define your project with a combination of alias and
regular modules.


Using alias modules in a complex definition allows you to add
multiple directories with one alias, and the regular module allows
you to define options to use when calling that module.


The syntax to define a regular module is:


module-name [options] [directory [filename|subdir...]] [&module...]


The directory should be a path relative to the repository root
directory. If filenames or subdirectory names are included, they
should refer to files or subdirectories in the directory. The module
definition then applies only to those files or subdirectories. Note
that you need a space between the directory and the files within the
directory, and you can define only one directory within a regular
module.


You can include an existing module in a regular module by prefixing
the existing module name with an [bookmark: cvs-CHP-7-ITERM-2238][bookmark: cvs-CHP-7-ITERM-2239]ampersand
(&) and listing it in the regular
module definition. The existing module can be an alias or a regular
module. If it is not defined in the modules
file, it must be a directory path relative to the
repository's root directory. This rule is
illustrated in the wizsinger module definition
in Example 7-7, which includes two existing modules.
The sequence of the module definitions doesn't
matter; you can include a module in an earlier line than the
module's own definition.


[bookmark: cvs-CHP-7-SECT-3.3.3]
7.3.3.3 Module options and scripts


[bookmark: cvs-CHP-7-ITERM-2240]Most of the options for a regular
module define scripts to run immediately after a CVS command on the
files in the module. Here is the full list of options:



		-d directory_name


		
Use directory_name rather than the module name
as the name of the sandbox root directory.





		-e script


		
Run the specified script whenever the module is exported. This script
is given the module name as an argument.





		-i script


		
Run the specified script whenever the module is committed. This
script is given the full pathname of the relevant repository
directory as an argument.


This option may be removed in CVS 1.11.6 and later, for security
reasons.





		-o script


		
Run the specified script whenever the module is checked out. This
script is given the module name as an argument.





		-s status


		
Provide a status for the module. This has no
meaning internal to CVS, but when the command cvs checkout
-s runs, the display output is sorted in ascending order
by status. You can use the
status string for anything; examples include the
name of the person responsible for the module or whether the module
is in active development.


CVS allocates an 11-character space for the status string when it is
displayed, but the string is not truncated if it is longer than 11
characters.





		-t script


		
Run the specified script whenever rtag is used
on the module. This script does not run when tag
is used. The taginfo file is a better way to run
a script when files are tagged. This script is given two arguments:
the module name and the name of the tag.





		-u script


		
Run the specified script whenever the module is updated. This script
is given the full pathname of the affected repository directory as an
argument.


This option may be removed in CVS 1.11.6 and later, for security
reasons.








The scripts designated in the modules file run
after their respective processes have been completed.


If the repository is not on the same computer as the client, CVS
stores the scripts for the -i and -u
options in the
Checkin.prog[bookmark: cvs-CHP-7-ITERM-2241] and
Update.prog[bookmark: cvs-CHP-7-ITERM-2242]
files in the CVS subdirectories in the sandbox.
These scripts will run on the client computer. All other scripts
called from the modules file run on the repository server computer.
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The behavior of Checkin.prog and
Update.prog will change in CVS 1.11.6 for
security reasons. Check the documentation with your version of CVS
for details.














The sandbox copies of the Checkin.prog and
Update.prog files are not changed when the
modules file or the repository
computer's copies of the scripts are changed. If you
change a module definition or the commit or
update scripts for your project, you will need
to have your users release and recreate their sandboxes.[bookmark: cvs-CHP-7-ITERM-2243]


[bookmark: cvs-CHP-7-SECT-3.4]
7.3.4 The commitinfo File


The commitinfo[bookmark: cvs-CHP-7-ITERM-2244] file is processed before a file is
committed and is usually used to enforce project standards for file
format or content. It runs very early in the commit, during the tests
to determine which files have changed.


commitinfo uses the syntax described in the
Section 7.3.2 earlier in
this chapter, with one rule per line and each rule consisting of the
following elements:


name_pattern action


If a name_pattern matches the name and path of
the directory or module parameter to cvs commit,
CVS calls the action and appends as parameters
the full path of the repository and the filenames of all files to be
committed.


If you run cvs commit from a sandbox directory
without specifying a project, CVS tries to match the repository path
that corresponds to your current sandbox directory with a rule in
commitinfo. If you run cvs
commit with a file or directory parameter, CVS tries to
match the repository path that corresponds to that parameter.


CVS makes a set of normal-format files from the data it receives from
the CVS client and stores them in a temporary directory to allow the
action to read a normal file rather than an RCS file. If CVS is
running in client/server mode, the script or command in the action
runs on the repository computer in a directory that is a copy of the
sandbox directory being committed. If this script returns a nonzero
value, the commit does not proceed. The script cannot change the file
that is being checked; so, while you can use a layout-testing
program, you cannot successfully use one that modifies the layout.


Example 7-8 shows an indentation tester that can be
used with the commitinfo file in Example 7-6. Note that this tester assumes that all files
it is called for can be tested validly with
indent.


[bookmark: cvs-CHP-7-ITERM-2245][bookmark: cvs-CHP-7-EX-8]Example 7-8. Indentation tester


INDENTOPTS=$1
shift
while test "$1" != ""
  do
  FILENAME=$1
  TMPFILE="$TMP/id.$$"
  cat $FILENAME | indent $INDENTOPTS > $TMPFILE
  diff $FILENAME $TMPFILE 2>/dev/null >/dev/null
  if [ $? -ne 0 ]; then
    return 1
  shift
  done
return 0


[bookmark: cvs-CHP-7-SECT-3.5]
7.3.5 The loginfo File


The loginfo[bookmark: cvs-CHP-7-ITERM-2246] file is processed after files have been
committed to the repository. loginfo uses the
syntax described in Section 7.3.2 of this chapter,
with one rule per line and each rule consisting of the following
elements:


name_pattern action


If a name_pattern matches the name and path of
the directory parameter to cvs commit, CVS calls
the action and passes it the log message from
the commit on the standard input. CVS also
passes the repository path being committed to, followed by an
expanded format string. The action can consist
of a script, a shell command, or a group of shell commands that will
run as one command. If the repository is not on the same computer as
the client, the script or command in the action runs on the
repository computer.


The format string is stored in the
loginfo[bookmark: cvs-CHP-7-ITERM-2247] file, and
it controls the information that CVS passes to the script or command.
The string consists of a
%[bookmark: cvs-CHP-7-ITERM-2248][bookmark: cvs-CHP-7-ITERM-2249], followed by a space, a single
variable, or a set of variables enclosed in
[bookmark: cvs-CHP-7-ITERM-2250][bookmark: cvs-CHP-7-ITERM-2251]braces ({ }).
These are the variables:



		s


		
Expands to the name of the current file being processed.





		V


		
Expands to the file's revision number prior to the
commit.





		v


		
Expands to the file's revision number after the
commit.








When CVS process the format string, the output is in the form:


"variable_expansion [variable_expansion...]"


The output includes a variable expansion for each file that was
committed. The variable expansion is a comma-separated set of
strings, such that %{sV} could be expanded to a
string like main.c,1.3. Dollar signs
($), backticks (`), backslashes
(\), and quotation marks
(") in the repository path or filename are
escaped with backslashes.


If you run cvs commit from a sandbox directory,
CVS tries to match the repository path that corresponds to your
current sandbox directory with a rule in
loginfo. If you run cvs
commit with a file or directory parameter, CVS tries to
match the repository path that corresponds to that parameter.


The loginfo file is usually used to control
where (aside from the repository) the log information from
cvs commit is sent. It can also be used to
trigger actions, such as notifying all developers of changes,
maintaining a file that logs a record of changes, or exporting the
changed files to a file server.


Example 7-9 shows a loginfo
file that emails the log message for every change to the user
cvsadmin. This file also runs the
changelog script that is stored in
CVSROOT for every file that is committed to the
wizzard project. The line for the
teppic project demonstrates a way to call an export script
in the background.


[bookmark: cvs-CHP-7-EX-9]Example 7-9. A loginfo file


^wizzard\(/\|$\) /var/lib/cvs/CVSROOT/changelog %{sv}
^teppic\(/\|$\) /var/lib/cvs/CVSROOT/export &
ALL mail -s "CVS commit" cvsadmin


[bookmark: cvs-CHP-7-SECT-3.6]
7.3.6 The rcsinfo File


The rcsinfo[bookmark: cvs-CHP-7-ITERM-2252] file is processed before a file is
committed. It uses the syntax described in Section 7.3.2 of this chapter. The
action in each rule of an rcsinfo file should
not be a path to a script; it should be a path to a template file
that will be displayed when CVS asks the user for a log message
during a cvs commit operation.


If you run cvs commit from a sandbox directory,
CVS tries to match the repository path that corresponds to your
current sandbox directory with a rule in
rcsinfo. If you run cvs
commit with a file, directory, or module parameter, CVS
tries to match the repository path that corresponds to that
parameter. The DEFAULT and
ALL rules described in Section 7.3.2 are honored.


If CVS finds a match, it displays the contents of the template file
when it opens an editor to receive a log message. If there is a
matching rule and an ALL rule in
rcsinfo, CVS displays the contents of the file
each rule refers to (that is, it displays the contents of two files).
Subject to any editing you do when you commit, the contents of the
template file (or files) are stored as part of the log message.
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If you use -m message or -f
file as options to cvs commit, the
rcsinfo file is ignored.














If CVS is running in client/server mode, it stores a copy of the
template file in the Template file in the
CVS subdirectory of the sandbox when the sandbox
is checked out. This file is not updated with other sandbox files, so
if the rcsinfo file or the templates it refers
to are changed, your users should release and recreate their
sandboxes.


[bookmark: cvs-CHP-7-SECT-3.7]
7.3.7 The taginfo File


The taginfo[bookmark: cvs-CHP-7-ITERM-2253] file is processed before a file is tagged
using either the tag or the
rtag commands. taginfo uses
the syntax described in Section 7.3.2 of this chapter,
with one rule per line and each rule consisting of the following
elements:


name_pattern action


If a name_pattern matches the name and path of
the directory or module parameter to cvs tag or
cvs rtag, CVS calls the script or command in the
action and appends a parameter string. The
parameter string has the following format:


tagname operation repository_path file_revision_pair [file_revision_pair...]


The parameters are provided to enable the script you specify in the
action to check that the tag name meets standards, interact with
other programs, or log tag operations.


The file_revision_pair is a space-separated pair
of filename and revision number, and there is a pair for each file to
be tagged.


The operations CVS provides are add,
mov, and del. The
mov operation is provided when
tag or rtag is called with
the tag-moving option -F, and
del is provided when tag or
rtag are called with the tag-deletion option
-d. The add operation is
provided when a new tag is added.


If CVS is running in client/server mode, the script given in the
action runs on the repository computer. If the
script exits with a nonzero exit status, the tag
or rtag operation does not proceed.


The taginfo file is often used to enforce
tag-name standards in a project. Example 7-10 shows
the first part of a parser that returns 1 if a
tag name doesn't fit the project's
standards and 0 if it does.


[bookmark: cvs-CHP-7-EX-10]Example 7-10. Parsing tag names


$TAGNAME=$ARGV[0];
$OPERATION=$ARGV[1];
$REP_PATH=$ARGV[2];
%FILE_REV=splice(@ARGV,3);
   
@tagfields=split('-',$TAGNAME)
if (!is_in(('prealpha','alpha','beta','stable'),$tagfields[1])) {
     return 1;
}
.
.
.
return 0;.


[bookmark: cvs-CHP-7-SECT-3.8]
7.3.8 The verifymsg File


The verifymsg[bookmark: cvs-CHP-7-ITERM-2254] file is processed before a file is
committed and after you enter the cvs commit log
message, either in the editor that CVS opens or by using the
-m message or -F file
options to cvs commit.


verifymsg uses the syntax described in Section 7.3.2 of this chapter,
with one rule per line and each rule consisting of the following
elements:


name_pattern action


If a name_pattern matches the name and path of
the directory or module parameter to cvs commit,
CVS calls the action and passes it the path to a
temporary file containing the cvs commit log
message, and a copy of the log message on standard input
(stdin). If the repository is not on the same
computer as the client, the script given in the
action runs on the repository computer. If the
script returns a nonzero value, the commit does not proceed.


The verifymsg file is usually used to enforce
project standards for commit log messages, and
the script often either checks or modifies the log message you enter
when you commit files


The script can modify the log message, and the
RereadLogAfterVerify option in the
config file in the repository's
CVSROOT directory determines whether the
original or the modified log message is used. (If the log message is
reread, CVS reads it from the temporary file.) See Chapter 6 for information on the
config file.


The ALL keyword is not supported for use in the
verifymsg file.[bookmark: cvs-CHP-7-ITERM-2255][bookmark: cvs-CHP-7-ITERM-2256]
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[bookmark: toppage]
[bookmark: cvs-CHP-7-SECT-2]
7.2 Distributing Files


[bookmark: cvs-CHP-7-ITERM-2204][bookmark: cvs-CHP-7-ITERM-2205]All project leads need to
distribute completed work at various stages of a project. When
working with some projects, such as content management of web sites,
you need to distribute files frequently with small changes. With
others, such as large programming projects, you need to distribute
files less often and with larger changes.


[bookmark: cvs-CHP-7-SECT-2.1]
7.2.1 checkout and update


[bookmark: cvs-CHP-7-ITERM-2206][bookmark: cvs-CHP-7-ITERM-2207]One way to distribute files is to use
the cvs checkout[bookmark: cvs-CHP-7-ITERM-2208][bookmark: cvs-CHP-7-ITERM-2209] command to produce a set of files
for distribution. Another way is to use the cvs
update[bookmark: cvs-CHP-7-ITERM-2210][bookmark: cvs-CHP-7-ITERM-2211] command on an existing set
of files.


The checkout and
[bookmark: cvs-CHP-7-ITERM-2212][bookmark: cvs-CHP-7-ITERM-2213]update commands
are designed to produce a sandbox suitable for editing the files
being checked out or updated. The commands create administrative
files in the sandbox that most project leads don't
want in a public distribution, so you may need to remove the
administrative files in the CVS subdirectory
from each of the checked-out directories.


There is a benefit to using checkout and
update to distribute files. When you use either
command on an existing sandbox, CVS sends only the differences
between the revisions currently in the sandbox and the revisions
requested from the repository. This uses less bandwidth than the
export command, which retrieves entire files.


[bookmark: cvs-CHP-7-SECT-2.2]
7.2.2 Exporting Files


[bookmark: cvs-CHP-7-ITERM-2214][bookmark: cvs-CHP-7-ITERM-2215][bookmark: cvs-CHP-7-ITERM-2216][bookmark: cvs-CHP-7-ITERM-2217]While cvs
checkout creates a sandbox suitable for editing copies of
a project's files, cvs export
creates a release of the project's files that is
suitable for publication. This command uses most of the same internal
code as cvs checkout, but cvs
export does not create any CVS
subdirectories or CVS administrative files.


cvs export requires that you use a date or tag
command option. The -D now or -r
HEAD options export the latest revisions of all files in a
project.


If you don't have any binary files in your project,
you can export with -kv to set the
keyword-substitution mode to values only, so that the
string $keyword: value$ shows in each exported
file as value. This can be an advantage when you
are publishing a completed release of your project. For example, the
string $Revision: 1.5 $ displays as
5.7 and the string $Author:
jenn$ displays as jenn. Keywords are
commonly used in "About this
program" displays.


The syntax for cvs export is:


cvs [cvs-options] export [command-options] project_name


cvs export uses a subset of the options
available with cvs checkout. It accepts the
-D date, -r revision, and
-r tag options to specify the revision to be
exported. You can also use the -f option, which
instructs CVS to use the HEAD revision if the
specified revision is not available.


The -l and -R options
specify local or recursive operation, and the -k
mode option is used to set the keyword-expansion
mode. Use the -n option to prevent CVS from
running an export program specified in the
modules scripting file.


The -d directory option provides a directory
name for CVS to export the files to. Otherwise, CVS exports the files
and subdirectories to a directory named for the module, or for the
project root directory.


If you are exporting only one file from a subdirectory, CVS removes
intermediate directories. Use -N with
-d to prevent CVS from removing intermediate directories.


Example 7-4 shows an export of the
wizzard project.


[bookmark: cvs-CHP-7-EX-4]Example 7-4. Using cvs export


bash-2.05a$ cvs -d cvs:/var/lib/cvs export -D now wizzard
cvs export: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
U wizzard/README
U wizzard/TODO
cvs export: Updating wizzard/doc
cvs export: Updating wizzard/doc/design
U wizzard/doc/design/AcceptanceTest.doc
U wizzard/doc/design/Analysis.rtf
U wizzard/doc/design/Requirements.doc
U wizzard/doc/design/Specification.rtf
cvs export: Updating wizzard/doc/plan
U wizzard/doc/plan/Schedule.rtf
cvs export: Updating wizzard/lib
cvs export: Updating wizzard/man
cvs export: Updating wizzard/src
U wizzard/src/config.h
U wizzard/src/handheld.c
U wizzard/src/server.c
U wizzard/src/wizzard.c


If you are using CVS to manage a web server, FTP site, or other
publication system, you may want to ensure that the latest revisions
of the project files are in your publication directory. You can do
this by automatically exporting the files on a regular basis using
cvs export, cvs checkout,
or cvs update.


cvs export attempts to write the full revision
of each file, and it will not export a file if an existing file of
the same name is in the directory it is trying to write to. If you
want to overwrite an existing copy of the project or if you want to
transmit only changes, cvs checkout or
cvs update may be more useful. See Section 7.2.1 of this chapter.
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You may need to set up permissions, create symbolic links, or move
files after they have been exported. A build tool such as
make can be useful for this.














Example 7-5 shows a simple script that exports a
project, tests whether the export worked, and then runs an
installation script using the make utility. The
script in the example could be called from cron
or any other Unix or Linux scheduler.


[bookmark: cvs-CHP-7-EX-5]Example 7-5. Export cron script


cd /ftp/internal
/bin/rm -r wizzard
/usr/bin/cvs export -D now wizzard
if [ $? -eq 0 ]; then
      cd wizzard
      /usr/bin/make install
else
        /bin/cat "Export failed with return code $?" | /usr/bin/mail wizmanager -s \
fi


You can also run a script similar to the one in Example 7-5 to export your project whenever a file has
been changed, using the loginfo administrative
file or the -i option in the
modules file. These files are explained in the
following section.[bookmark: cvs-CHP-7-ITERM-2218][bookmark: cvs-CHP-7-ITERM-2219]
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[bookmark: toppage]
[bookmark: cvs-CHP-6-SECT-6]
6.6 Server Environment Variables


[bookmark: cvs-CHP-6-ITERM-2069][bookmark: cvs-CHP-6-ITERM-2070][bookmark: cvs-CHP-6-ITERM-2071]CVS reads some of the
calling user's environment variables whenever you
run a command for which the variable may affect the results. These
variables, shown in the following list, are read and used by the
process that runs on the repository's server. Note
that these variables must be in the calling user's
environment on the repository server, so different users may cause
different behaviors.


		

		[image: ]
		
In local-access mode, CVS uses both client and server environment
variables.














[bookmark: cvs-CHP-6-ITERM-2072][bookmark: cvs-CHP-6-ITERM-2073][bookmark: cvs-CHP-6-ITERM-2074][bookmark: cvs-CHP-6-ITERM-2075][bookmark: cvs-CHP-6-ITERM-2076][bookmark: cvs-CHP-6-ITERM-2077][bookmark: cvs-CHP-6-ITERM-2078][bookmark: cvs-CHP-6-ITERM-2079]
		CVS_SERVER_SLEEP[bookmark: cvs-CHP-6-ITERM-2072][bookmark: cvs-CHP-6-ITERM-2073]


		
Delays the start of the client/server process by
CVS_SERVER_SLEEP seconds to allow a debugger to
be attached to it. Use this variable only when debugging the server
in client/server mode.





		CVSUMASK[bookmark: cvs-CHP-6-ITERM-2074][bookmark: cvs-CHP-6-ITERM-2075]


		
Sets the default permissions of files in the repository. See
Section 6.3 earlier in
this chapter.


This variable may be added to the client code in a later version of
CVS.





		PATH[bookmark: cvs-CHP-6-ITERM-2076][bookmark: cvs-CHP-6-ITERM-2077]


		
Locates any programs whose paths are not coded into the CVS program.
It is also used for the programs called in the scripting files. The
PATH variable is less important to CVS than it
was when the rcs, diff, and
patch programs CVS now uses were not included
with CVS.





		TMPDIR[bookmark: cvs-CHP-6-ITERM-2078][bookmark: cvs-CHP-6-ITERM-2079]


		
Sets the temporary directory CVS stores data in. It defaults to
/tmp. CVS creates temporary files with
mkstemp (BSD 4.3) if possible. It determines
what is available at compile time, and if it can't
find mkstemp it tries
tempnam (SVID 3), mktemp
(BSD 4.3), or tmpnam (POSIX), in that order. If
it uses tmpnam, it cannot use the
TMPDIR environment variable, and files will be
created in /tmp.


Currently, some parts of CVS use /tmp,
regardless of the contents of TMPDIR. This is a
bug and should be fixed in a later version.
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[bookmark: cvs-CHP-6-SECT-5]
6.5 CVSROOT Files


[bookmark: cvs-CHP-6-ITERM-1954][bookmark: cvs-CHP-6-ITERM-1955]The
CVSROOT directory contains [bookmark: cvs-CHP-6-ITERM-1956]administrative files that contain
information about the projects stored in CVS. The
CVSROOT directory can be checked out to a
sandbox, edited, and committed in the same way as any other
directories or files managed by CVS.


As part of the process of committing an administrative file, CVS
exports a clear-text copy into the CVSROOT
directory. The CVSROOT directory contains both
RCS-format repository copies of
[bookmark: cvs-CHP-6-ITERM-1957]administrative files and clear-text
copies of the latest revision of the files. The RCS-format files are
named filename,v. While CVS is creating the
clear-text copies, it prints the message cvs commit:
Rebuilding admnistrative file database.


Some of the files in CVSROOT allow you to run
user-created scripts during the execution of CVS commands. Therefore,
it's important to restrict the people authorized to
commit or edit files in the CVSROOT directory.


It's good practice to have a specific username to
own the CVSROOT directory and the repository
root directory, and to be the initial owner of the
CVSROOT files. This restricts the amount of
damage that can be done to these files by a malicious or careless
user, unless they happen to have root
permissions.


Create a group to have the group ownership of the
CVSROOT directory and files, and include only
trusted people in that group. If this group should be permitted to
create new projects, and consists of all the people who can, it can
also own the repository root directory. The
CVSROOT directory and most of the files should
be writable only by the repository's owner and the
group, but they must be readable by all users who will be running CVS
commands. The directory's SGID bit should be set, to
ensure that new files are created with the same group ownership as
the directory.


Two files in the CVSROOT directory should be
writeable by all the users who will be using the CVS commands: the
history[bookmark: cvs-CHP-6-ITERM-1958][bookmark: cvs-CHP-6-ITERM-1959][bookmark: cvs-CHP-6-ITERM-1960][bookmark: cvs-CHP-6-ITERM-1961] and val-tags files.
These files may have a different group ownership than the rest of the
files in this directory.


It is possible to commit an administrative file that has settings
that prevent CVS from commiting anything else. If this happens, you
can edit the clear-text repository copy of the file directly to
correct the problem.


[bookmark: cvs-CHP-6-SECT-5.1]
6.5.1 Configuration Files


[bookmark: cvs-CHP-6-ITERM-1962][bookmark: cvs-CHP-6-ITERM-1963]The
files described in the next few subsections allow you to modify
CVS's behavior. Three of these files are explained
in more detail in chapters about the tasks the files are associated
with, but the config file is fully explained
here.


[bookmark: cvs-CHP-6-SECT-5.1.1]
6.5.1.1 config


[bookmark: cvs-CHP-6-ITERM-1964]The config file
contains CVS configuration options. Lines that start with a
# are comments. Other lines are in the form
keyword=value, one pair per line. Whitespace is
significant, including carriage returns, tabs, and extra spaces.


These are the available configuration options:


[bookmark: cvs-CHP-6-ITERM-1965][bookmark: cvs-CHP-6-ITERM-1966][bookmark: cvs-CHP-6-ITERM-1967][bookmark: cvs-CHP-6-ITERM-1968][bookmark: cvs-CHP-6-ITERM-1969][bookmark: cvs-CHP-6-ITERM-1970][bookmark: cvs-CHP-6-ITERM-1971][bookmark: cvs-CHP-6-ITERM-1972][bookmark: cvs-CHP-6-ITERM-1973][bookmark: cvs-CHP-6-ITERM-1974][bookmark: cvs-CHP-6-ITERM-1975][bookmark: cvs-CHP-6-ITERM-1976][bookmark: cvs-CHP-6-ITERM-1977][bookmark: cvs-CHP-6-ITERM-1978]
		[bookmark: cvs-CHP-6-ITERM-1965][bookmark: cvs-CHP-6-ITERM-1966]LockDir=directory


		
This option is available only in CVS Versions 1.10.2 and later.


If this setting is present, CVS puts lock files in the nominated
directory rather than in the repository. This
allows you to set the repository directories read-only for people who
should not be committing changes.


You need to create directory, but CVS will
create all the necessary subdirectories itself.


		

		[image: ]
		
Do not use LockDir if any of your users are
running CVS 1.9 or earlier and accessing a local repository, as users
will then be putting locks in two different places and not honoring
each other's locks. CVS 1.10
doesn't use LockDir; it
displays an error and does not work. Versions prior to 1.10 ignore
LockDir silently.

















		[bookmark: cvs-CHP-6-ITERM-1967][bookmark: cvs-CHP-6-ITERM-1968]LogHistory=value


		
The text in value controls which actions are
logged to the history file in the
repository's CVSROOT directory.
The valid values are any combination of the following letters:



		A


		
Log when a file is added to the repository.





		C


		
Log when a file would have been updated in a sandbox, but needed to
be merged and there were conflicts in the merge.





		E


		
Log when a file or files are exported.





		F


		
Log when a file or files are released.





		G


		
Log when a file is updated in a sandbox with a successful merge.





		M


		
Log when a file is modified (a sandbox revision is added to the
repository).





		O


		
Log when a file or files are checked out.





		R


		
Log when a file is removed from the repository.





		T


		
Log when a file or files are tagged or rtagged.





		U


		
Log when a file is updated in a sandbox with no merge required.





		W


		
Log when a file is deleted from a sandbox during an update because it
is no longer active in the repository.











		[bookmark: cvs-CHP-6-ITERM-1969][bookmark: cvs-CHP-6-ITERM-1970]RCSBIN=directory


		
This option provides the directory in which CVS should look for the
rcs program. It applies only to CVS Versions
1.9.12 to 1.9.18; it is obsolete and ignored in later versions.





		[bookmark: cvs-CHP-6-ITERM-1971][bookmark: cvs-CHP-6-ITERM-1972]RereadLogAfterVerify=value


		
This option is useful only if the verifymsg file
in the repository's CVSROOT
directory is in use. It applies to CVS Versions 1.11.2 and later.


The log message saved during cvs commit might be
changed if the verifymsg file is in use. This
option controls whether the message is reread after the program
listed in verifymsg file is run.


These are the available options:



		always or yes


		
Reread the log message after the verifymsg file
has been processed. This is the default case.





		never or no


		
Do not reread the log message after the
verifymsg file has been processed.





		stat


		
Check whether the log message has been changed, using the
filesystem's stat( ) command.
If the log message has changed, reread it. This option can take up to
an extra second per directory to process.











		[bookmark: cvs-CHP-6-ITERM-1973][bookmark: cvs-CHP-6-ITERM-1974]SystemAuth=value


		
This option is useful only if the client connects to CVS in
pserver mode. It applies to CVS Versions 1.9.14
and later.


If value is yes, the server
authenticates the connecting user with the
passwd file in the repository's
CVSROOT directory. If the user fails to
authenticate there, the server authenticates the user against the
main user database for the operating system.


If value is no, the server
authenticates the user only against the passwd
file.


The default value is yes. Consider setting the
value to no if you run
pserver, as the pserver
access mode transmits passwords with minimal security. See Chapter 8 for more information.





		[bookmark: cvs-CHP-6-ITERM-1975][bookmark: cvs-CHP-6-ITERM-1976]TopLevelAdmin=value


		
If value is yes, a
CVS subdirectory is created in the current
working directory when you check out a sandbox.


If value is no, the
CVS subdirectories are created only in the
actual sandbox directory tree. The default is
no.


The yes setting is useful if you run CVS
commands in the working directory above your sandboxes. The
CVS subdirectory contains a
Root file, so you don't need to
specify the -d repository option to CVS
commands. If you use other CVS subdirectory
files (such as Template), they will also be
stored in the CVS subdirectory.


TopLevelAdmin is valid in CVS 1.9.29 and later.





		[bookmark: cvs-CHP-6-ITERM-1977][bookmark: cvs-CHP-6-ITERM-1978]PreservePermissions=value


		
The current version of CVS (CVS 1.11.5) does not support this option.
In the versions that support it, this option causes CVS to store the
sandbox permissions in the repository with other data for each
revision and pass that data to the sandbox when a file revision is
checked out. The valid values are yes and
no.


		

		[image: ]
		
The PreservePermissions code is not reliable.
Setting it to yes is not recommended, even in
CVS versions that support it.




















Example 6-3 shows a configuration file (with all
comments removed).


[bookmark: cvs-CHP-6-EX-3]Example 6-3. CVSROOT/config


SystemAuth=no
LockDir=/var/lock/cvs
LogHistory=TMAR
RereadLogAfterVerify=stat


[bookmark: cvs-CHP-6-SECT-5.1.2]
6.5.1.2 cvswrappers


[bookmark: cvs-CHP-6-ITERM-1979]The
cvswrappers[bookmark: cvs-CHP-6-ITERM-1980][bookmark: cvs-CHP-6-ITERM-1981] [bookmark: cvs-CHP-6-ITERM-1982]file contains a line-separated list of
wrappers that control the merge method or keyword-substitution mode
of files, based on a filename pattern. Wrappers are explained in
Chapter 3.


There are two additional functions for wrappers. These are not
available in CVS 1.11.5, so check the documentation for your version
before relying on them. They are:


[bookmark: cvs-CHP-6-ITERM-1983][bookmark: cvs-CHP-6-ITERM-1984][bookmark: cvs-CHP-6-ITERM-1985]
		[bookmark: cvs-CHP-6-ITERM-1983]-f path_to_filter


		
Process the file through the filter program
every time the file leaves the repository.





		[bookmark: cvs-CHP-6-ITERM-1984][bookmark: cvs-CHP-6-ITERM-1985]-t path_to_filter


		
Process the file through the filter program
every time the file enters the repository.








[bookmark: cvs-CHP-6-SECT-5.1.3]
6.5.1.3 modules


The
modules[bookmark: cvs-CHP-6-ITERM-1986][bookmark: cvs-CHP-6-ITERM-1987]
[bookmark: cvs-CHP-6-ITERM-1988]file [bookmark: cvs-CHP-6-ITERM-1989]contains information about projects in
the repository and can group arbitrary files or directories into a
single module. Information in this file must be created by the
repository or project administrator; CVS does not update this file
when a new project is imported.


Once a module is defined, the project files and directories it
defines can be checked out into a sandbox using either the module
name or the name of the repository directory it represents. A module
can represent a directory and all its files and subdirectories, a
file, or any collection of such files or directories. Directories can
also be excluded from a module explicitly.


Module definitions are useful for splitting a project into several
virtual projects, especially when you need to have several projects
that share common files. You can also use module definitions to merge
projects into a single virtual project.


		

		[image: ]
		
If you intend to use modules for project organization, be aware that
modules are not versioned. If you change the structure of the
project, you may not be able to retrieve old releases with the module
names in effect at the time those releases were current.


For example, if you create an animal project
with elephant and turtle
subprojects, then later change the name of
turtle to tortoise, there
is no way to record that versions of the project prior to the change
use turtle and versions after the change use
tortoise.














The modules file can also specify programs to
run when files in the module are committed, exported, updated,
checked out, or tagged with rtag. These programs
can be used to integrate CVS with bug trackers or other
project-management or program-development tools. The developers of
CVS recommend that you use the scripting files rather than the
options in the modules file.


		

		[image: ]
		
Use the files described in Section 6.5.2 in this chapter to
define programs to run during the operation of certain commands.














Chapter 7 explains the
modules file in detail.


[bookmark: cvs-CHP-6-SECT-5.1.4]
6.5.1.4 notify


The
notify[bookmark: cvs-CHP-6-ITERM-1990][bookmark: cvs-CHP-6-ITERM-1991][bookmark: cvs-CHP-6-ITERM-1992] [bookmark: cvs-CHP-6-ITERM-1993]file
contains the commands to run when conditions exist for cvs
watch to notify a user of a change to a watched file.
Chapter 5 explains uses for the
notify file and provides an example in Example 5-1.


The syntax of the notify file is a series of
lines, each line appearing as follows:


filename-pattern command


The filename pattern can be ALL or it can be any
CVS standard pattern, as used in cvsignore and
cvswrappers and explained in Chapter 11. The command can be any
sh shell command, but it must contain a
%s[bookmark: cvs-CHP-6-ITERM-1994][bookmark: cvs-CHP-6-ITERM-1995], which is replaced by the name of
the user to notify. The rest of the notification information is
provided to the command through standard input --
stdin, in Unix or Linux.


		

		[image: ]
		
CVS does not notify you of your own changes to a file.














[bookmark: cvs-CHP-6-SECT-5.2]
6.5.2 Scripting Files


[bookmark: cvs-CHP-6-ITERM-1996][bookmark: cvs-CHP-6-ITERM-1997][bookmark: cvs-CHP-6-ITERM-1998]The files described in this section
control scripts that run at specific times when the repository is
modified. They can be used to interface CVS to bug-management or
change-tracking systems, integrated development environments, or
other tools; to enforce compliance with a project policy; or to
trigger processes such as automated export programs to keep an
up-to-date copy of the project files on a file server.


These files usually are configured on a per-project basis, so Chapter 7 explains them in more detail. For most of the
files, the syntax is a series of lines, each containing information
in the following pattern:


name_pattern action


The name pattern defines which files the action is run for and may
include the project's root directory. The action is
used to specify programs, and the programs defined in these files are
passed the results or parameters of CVS commands, either as
parameters or via standard input.


[bookmark: cvs-CHP-6-SECT-5.2.1]
6.5.2.1 commitinfo


The
commitinfo[bookmark: cvs-CHP-6-ITERM-1999][bookmark: cvs-CHP-6-ITERM-2000][bookmark: cvs-CHP-6-ITERM-2001] [bookmark: cvs-CHP-6-ITERM-2002]file
defines programs to run before a file is committed. Typical uses
include determining whether a file meets your
project's coding standards or whether a system
configuration file has the correct syntax. If any of the programs
exit with a nonzero exit status, the commit will not proceed.


[bookmark: cvs-CHP-6-SECT-5.2.2]
6.5.2.2 editinfo


The
editinfo[bookmark: cvs-CHP-6-ITERM-2003][bookmark: cvs-CHP-6-ITERM-2004][bookmark: cvs-CHP-6-ITERM-2005] [bookmark: cvs-CHP-6-ITERM-2006]file
is obsolete and has been replaced effectively by
verifymsg and rcsinfo.


In CVS versions that use editinfo, it enforces
the use of a specific editor when entering log messages. If CVS is
called from a remote client or if the -m or
-F command options are used with cvs
commit, the editinfo file is not
used. If the editor exits with a nonzero exit status, the commit will
not proceed.


[bookmark: cvs-CHP-6-SECT-5.2.3]
6.5.2.3 loginfo


The
loginfo[bookmark: cvs-CHP-6-ITERM-2007][bookmark: cvs-CHP-6-ITERM-2008][bookmark: cvs-CHP-6-ITERM-2009] [bookmark: cvs-CHP-6-ITERM-2010]file
defines programs to run when a file has been committed successfully.
The loginfo file is intended as a way to record
log messages to specific places, such as a
ChangeLog generation program, but is often used
to trigger automated export programs.


[bookmark: cvs-CHP-6-SECT-5.2.4]
6.5.2.4 rcsinfo


The
rcsinfo[bookmark: cvs-CHP-6-ITERM-2011][bookmark: cvs-CHP-6-ITERM-2012][bookmark: cvs-CHP-6-ITERM-2013] [bookmark: cvs-CHP-6-ITERM-2014]file
does not actually trigger any scripts, but it uses the same syntax as
the scripting files. It defines forms to be displayed as the template
for commit log messages.


[bookmark: cvs-CHP-6-SECT-5.2.5]
6.5.2.5 taginfo


The
taginfo[bookmark: cvs-CHP-6-ITERM-2015][bookmark: cvs-CHP-6-ITERM-2016][bookmark: cvs-CHP-6-ITERM-2017] [bookmark: cvs-CHP-6-ITERM-2018]file
defines programs to run before a file is tagged. Typical uses include
determining whether tag names meet your project's
standards, and logging tags. If any of the the programs exit with a
nonzero exit status, the tag will not proceed.


[bookmark: cvs-CHP-6-SECT-5.2.6]
6.5.2.6 verifymsg


The
verifymsg[bookmark: cvs-CHP-6-ITERM-2019][bookmark: cvs-CHP-6-ITERM-2020][bookmark: cvs-CHP-6-ITERM-2021] [bookmark: cvs-CHP-6-ITERM-2022]file
defines programs to run after a log message for a commit has been
entered but before the commit takes place. The programs are passed
the log message and can modify it or parse it to ensure that all
essential fields have been filled in. The
verifymsg file usually is used in tandem with
the rcsinfo file to manage log messages and
sometimes to interact with bug-tracking programs. If any of the
programs exit with a nonzero error status, the commit is aborted.


[bookmark: cvs-CHP-6-SECT-5.3]
6.5.3 Informational Files


[bookmark: cvs-CHP-6-ITERM-2023][bookmark: cvs-CHP-6-ITERM-2024]The files in this section contain
information CVS refers to when processing commands. You can set the
information for most of these files, but history
and val-tags should be written to only by CVS.


[bookmark: cvs-CHP-6-SECT-5.3.1]
6.5.3.1 checkoutlist


The checkoutlist[bookmark: cvs-CHP-6-ITERM-2025] [bookmark: cvs-CHP-6-ITERM-2026]file contains a list of user-defined
files stored in the CVSROOT directory and
exported into that directory when they're committed,
in the same way that the standard administrative files are. This can
be a useful way to store user-defined scripts for the other
administrative files.


The file format is simply a list of the names of the files, one file
per line. Paths are not needed; all files must belong in the
CVSROOT directory. Example 6-4
shows a checkoutlist file.


[bookmark: cvs-CHP-6-EX-4]Example 6-4. CVSROOT/checkoutlist


passwd
wiz_bugzilla


[bookmark: cvs-CHP-6-SECT-5.3.2]
6.5.3.2 cvsignore


The cvsignore[bookmark: cvs-CHP-6-ITERM-2027] [bookmark: cvs-CHP-6-ITERM-2028]file
contains a list of filenames or filename patterns indicating files
that CVS should not attempt to store in the repository. These files
are also ignored when CVS displays informational messages, such as
during update, commit, or
status commands. The syntax for this file is a
space-separated or line-ending-separated list of filenames or name
patterns. Example 6-5 shows a
cvsignore file.


[bookmark: cvs-CHP-6-EX-5]Example 6-5. CVSROOT/cvsignore


*~ ignoreme ChangeLog
test.prog testing* a?out


In any of the lists of filenames to be ignored, the special filename
![bookmark: cvs-CHP-6-ITERM-2029][bookmark: cvs-CHP-6-ITERM-2030] causes CVS to
clear the ignore list. While creating its ignore list, if CVS
encounters a ! in a list of patterns to be
ignored, it clears the list it has created to that point and starts a
new ignore list with the next filename pattern it encounters.


		

		[image: ]
		
The ! makes sense when you understand how CVS
builds up its complete ignore list. I describe that process soon.














The [bookmark: cvs-CHP-6-ITERM-2031][bookmark: cvs-CHP-6-ITERM-2032]special filename *
causes CVS to ignore everything. cvsignore uses
the standard CVS pattern matching explained in Chapter 11


The cvsignore file is space-separated, so it is
difficult to ignore filenames that include spaces. You can attempt to
work around this problem using the pattern-match syntax
foo?bar, but that not only matches the file
foo bar, it also matches
fooxbar and foombar.
Unfortunately, there is no perfect solution for ignoring filenames
that contain spaces.


CVS includes a default list of filenames and filename patterns that
are either CVS special files or common files that users
don't want to store, such as C object code files.
The default list is coded into the CVS source code:


. .. core RCSLOG tags TAGS RCS SCCS .make.state
 .nse_depinfo #* .#* cvslog.* ,* CVS CVS.adm .del-* *.a *.olb *.o *.obj
 *.so *.Z *~ *.old *.elc *.ln *.bak *.BAK *.orig *.rej *.exe _$* *$


There are many places where you can specify files for CVS to ignore.
Not only can you have a cvsignore file in your
repository's CVSROOT directory,
but all CVS users can also have their own
.cvsignore[bookmark: cvs-CHP-6-ITERM-2033] (note the dot) files in
their home directories or in subdirectories in a sandbox. Files to
ignore can also be specified via environment variables and
command-line options. CVS generates the list of files to ignore in
the following sequence:



		Create the ignore list with the default filenames and filename
patterns.






		Add the entries from cvsignore in the
repository's CVSROOT directory.




		Add the entries from .cvsignore in the
user's home directory. (The
.cvsignore file is explained later in this
chapter.)




		Add the entries from the user's
CVSIGNORE environment variable.




		Add the entries from the -I command option.




		Add the entries from the .cvsignore file in the
current sandbox directory. These entries apply only to the directory
they are in, not to any subdirectories. Each sandbox directory or
subdirectory, excluding the administrative CVS
directories, can have a .cvsignore file. (The
sandbox .cvsignore file is explained later in
this chapter.)





The CVS command-line option -I ! causes CVS to
process every file, except any files that are specified in
.cvsignore in the sandbox (or, if importing, the import
directory). That's because -I !
resets the ignore list at step 5 in the previous list.
This behavior is extremely useful when you're using
cvs import on a directory that contains only
files that you want to store, as it ensures that every file in the
directory is added to the CVS repository even if it would otherwise
be ignored. Later versions of CVS may alter the processing sequence
so that -I ! will clear sandbox
.cvsignore lists too.


[bookmark: cvs-CHP-6-SECT-5.3.3]
6.5.3.3 history


The
history[bookmark: cvs-CHP-6-ITERM-2034][bookmark: cvs-CHP-6-ITERM-2035] [bookmark: cvs-CHP-6-ITERM-2036]file
contains the information displayed by the cvs
history command. It must be writeable by all CVS users,
and it is created by cvs init to be owner- and
group-writeable. This file should not be edited manually; all changes
should occur through CVS.


If you wish to turn history logging off, simply rename the
history file.


[bookmark: cvs-CHP-6-SECT-5.3.4]
6.5.3.4 passwd


The
passwd[bookmark: cvs-CHP-6-ITERM-2037][bookmark: cvs-CHP-6-ITERM-2038] [bookmark: cvs-CHP-6-ITERM-2039]file
contains the usernames and passwords used for the
pserver remote-access method. Chapter 8 explains this file.


This file usually is edited in place, not checked out like the other
administrative files. If you wish to check it out, add it to the
commitinfo file, but be aware of the security
risks explained in Chapter 8.


[bookmark: cvs-CHP-6-SECT-5.3.5]
6.5.3.5 readers


The
readers[bookmark: cvs-CHP-6-ITERM-2040][bookmark: cvs-CHP-6-ITERM-2041] [bookmark: cvs-CHP-6-ITERM-2042]file
contains the usernames of people who have read-only access to the
repository via the pserver remote-access method.
(Also see the writers administrative file.)
Chapter 8 explains this file.


[bookmark: cvs-CHP-6-SECT-5.3.6]
6.5.3.6 users


The
users[bookmark: cvs-CHP-6-ITERM-2043][bookmark: cvs-CHP-6-ITERM-2044] [bookmark: cvs-CHP-6-ITERM-2045]file
provides a list of email addresses for users whose mailboxes are not
on the same machine as the CVS repository. This list is used by the
command given in the notify file, and the email
address provided for the relevant username becomes the input
represented by the %s string.


The format of this file is a separate line for each user, each line
consisting of the username and the email address to send
notifications to:


user:email


Chapter 5 explains the use of this file and
provides an example in Example 5-2.


[bookmark: cvs-CHP-6-SECT-5.3.7]
6.5.3.7 val-tags


The
val-tags[bookmark: cvs-CHP-6-ITERM-2046][bookmark: cvs-CHP-6-ITERM-2047] [bookmark: cvs-CHP-6-ITERM-2048]file
contains a list of valid tag names, acting as an internal cache for
CVS. It must be writeable by all CVS users, and it is created by
cvs init to be owner- and group-writeable. This
file should not be edited manually; all changes should occur through
CVS.


[bookmark: cvs-CHP-6-SECT-5.3.8]
6.5.3.8 writers


[bookmark: cvs-CHP-6-ITERM-2049][bookmark: cvs-CHP-6-ITERM-2050]This [bookmark: cvs-CHP-6-ITERM-2051]file
contains the usernames of people who have read-write access to the
repository via the pserver remote-access method.
If this file exists, any username not in this file is given read-only
access. A username listed in both writers and
readers is given read-only access. Chapter 8 explains the readers and
writers files.[bookmark: cvs-CHP-6-ITERM-2052][bookmark: cvs-CHP-6-ITERM-2053]


[bookmark: cvs-CHP-6-SECT-5.4]
6.5.4 Variable Expansion


[bookmark: cvs-CHP-6-ITERM-2054][bookmark: cvs-CHP-6-ITERM-2055][bookmark: cvs-CHP-6-ITERM-2056]The administrative files in
CVSROOT can use several types of variables,
including internal, user-defined, environment, and shell variables.


The syntax to use when referencing CVS internal variables is
${VARIABLE}. If the character immediately
following the variable is neither alphanumeric nor an underscore
(_), you can use the alternative syntax
$VARIABLE. These are the internal variables:



		CVSROOT


		
The path to the repository root directory (not to the
CVSROOT directory within the repository). This
variable contains the path only; it does not contain any access
method or host information.





		CVSEDITOR or EDITOR or VISUAL


		
The editor CVS calls for commit or
import commands. This is calculated after the
-e CVS option or the client's
environment variables have been read.





		RCSBIN


		
The path to the rcs program. This variable
applies only to CVS 1.9.18 or earlier.





		USER


		
The username (on the server machine, if in client/server mode) of the
user running CVS.


In the pserver access method,
USER represents the third field of the
appropriate line in the passwd file in the
repository's CVSROOT directory;
or, if there is no username there, USER is the
name in the leftmost field.








CVS recognizes two [bookmark: cvs-CHP-6-ITERM-2057][bookmark: cvs-CHP-6-ITERM-2058]shell variables within the CVS
administrative files:


[bookmark: cvs-CHP-6-ITERM-2059][bookmark: cvs-CHP-6-ITERM-2060][bookmark: cvs-CHP-6-ITERM-2061][bookmark: cvs-CHP-6-ITERM-2062]
		~/[bookmark: cvs-CHP-6-ITERM-2059][bookmark: cvs-CHP-6-ITERM-2060]


		
The home directory of the user calling the CVS process.





		~username[bookmark: cvs-CHP-6-ITERM-2061][bookmark: cvs-CHP-6-ITERM-2062]


		
The home directory of the user identified as
username.








CVS sets three environment variables in the environments of scripts
run via the CVS administrative files:



		CVS_USER


		
This variable is meaningful only with the
pserver access method. It refers to the
CVS-specific username provided in the leftmost field of the
appropriate line in the passwd file in the
repository's CVSROOT directory.
If this username does not exist, the variable expands to an empty
string.





		LOGNAME or USER


		
The username of the user calling the CVS process. In the
pserver access method, this is the third field
of the line in the passwd file; or, if there is
no username there, LOGNAME or
USER is the same as the
CVS_USER.








CVS permits user-defined variables that can be passed to
administrative files from the client, allowing CVS users to pass
information to the scripts and commands set up by project leads and
repository administrators. In an administrative file, read such a
variable with the syntax ${=VARIABLE}. In the
command line, use the -s variable=value CVS
option to pass the variable to CVS.


Example 6-6 shows how to call CVS while providing
and defining the user variable ${=TESTDIR}. Use
the variable ${=TESTDIR} in one of the
administrative files under CVSROOT.


[bookmark: cvs-CHP-6-EX-6]Example 6-6. User-defined variables


cvs -s TESTDIR=/home/jenn/tests commit


I suggest using the contents of ${=TESTDIR} to
point to either a location for test files, or a source of test data.
In an administrative file (possibly the loginfo
file described in Chapter 7), I suggest calling a
test script with the ${=TESTDIR} variable as a
parameter to the script. The loginfo file is
read after the commit has been processed, so use that script to run
an automated test suite over a program, using the contents of the
directory provided with ${=TESTDIR} as the data
for that test suite. If you have two teams working on the same
project but with different test data or standards, you can use
user-defined variables to allow each team to provide their own
information source.


[bookmark: cvs-CHP-6-NOTE-161]		

		[image: ]
		
All strings that contain the $ symbol, other
than the variables, are reserved for CVS internal use. There is no
way to escape the $ symbol.[bookmark: cvs-CHP-6-ITERM-2063]


[bookmark: cvs-CHP-6-ITERM-2064][bookmark: cvs-CHP-6-ITERM-2065][bookmark: cvs-CHP-6-ITERM-2066][bookmark: cvs-CHP-6-ITERM-2067][bookmark: cvs-CHP-6-ITERM-2068]
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[bookmark: cvs-CHP-6-SECT-8]
6.8 Editing a Repository


[bookmark: cvs-CHP-6-ITERM-2097]There
are times when you need to restructure a project or when something
has gone wrong in the repository. In an ideal world, restructures or
repairs would all be done using the CVS commands explained in Chapter 3 or the cvs admin command
explained in Chapter 7. Sometimes, however, those
commands can't do what you're
trying to achieve, and you need to modify the repository directly.


The main problem with editing the repository directly is that you may
lose historic data. Removing files or directories affects retrieval
of older releases of a project and may affect build scripts. Moving
or renaming files or directories can affect older releases, build
scripts, and instructions within your files.


		

		[image: ]
		
Always freeze a repository with write locks before hand-editing it.














Always consider backing up and freezing the directories
you're hand-editing. If you're just
removing a stale lock, this isn't necessary. But you
should backup and freeze directories if you're
moving, removing, editing, or renaming content files. Try to get your
users to commit and release
their sandboxes before you hand-edit the repository. They can
checkout new sandboxes afterwards.


If a user does not release an old sandbox and tries to act on a
filename that the sandbox has records of, but the repository does not
have the file, the user will receive strange errors. Correct these
errors by releasing the user's sandbox copy of the
file in question and then checking out the file again using the new
filename.


If you are using the scripting files in the
CVSROOT directory, you may need to edit them
when a directory is moved or removed.


[bookmark: cvs-CHP-6-SECT-8.1]
6.8.1 Moving Files and Directories


[bookmark: cvs-CHP-6-ITERM-2098]CVS
does not have a built-in command for moving or renaming a file or
directory. This doesn't mean that you
can't move or rename files and directories; it just
requires ingenuity.


		

		[image: ]
		
To rename a file or directory, move it from the old name to the new
name.














As shown in Chapter 3, the simplest way to move a
file involves using cvs remove and cvs
add on the sandbox copy of the file. This method is
simple, retains the history of the file, and allows mistakes to be
corrected easily. The
[bookmark: cvs-CHP-6-ITERM-2099]revision numbering for the file
starts over at 1.1, but if you find that bothersome, you can change
the revision numbering with cvs commit -r revision
filename. If this method for moving or renaming a file
doesn't suit your needs, you can edit the
repository.


[bookmark: cvs-CHP-6-ITERM-2100]There are two ways to move a file by
editing the repository and two ways to move a directory. Directories
can't be moved easily with CVS commands, as they
can't be deleted without editing the repository.
Chapter 3 explains how to get the effect of moving
a directory without losing historic information.


[bookmark: cvs-CHP-6-SECT-8.1.1]
6.8.1.1 Prerequisites to moving a file


To move a file by editing the repository directly, you need to move
all the file's data. Most of this data is stored in
the file itself, but if the file is being watched or is flagged for
editing with cvs edit, there may be data about
it in the fileattr file in the
CVS subdirectory of the directory your file is
stored in.


If there is data in fileattr about the file you
want to move, the record for that file needs to be cleared before you
move or remove the file. It is best to clear this record with CVS
commands � by having users use cvs release
or cvs unedit, and cvs watch
remove � and then using cvs watch off
on the file. If you can't clear
information for a file out of fileattr with CVS
commands, edit fileattr directly and remove all
lines with that file's filename. Then, copy the
removed lines to the fileattr file in the new
location.


[bookmark: cvs-CHP-6-SECT-8.1.2]
6.8.1.2 Moving a file: Method 1


The first method for moving a file is simply to move the file:



		Have users cvs release their sandboxes.






		Freeze the repository directory that contains the file and the
directory it will be moved to, to prevent people from reading or
writing to them.




		Remove any information about the file from the
fileattr file in the same directory. Save this
information, if there is any, for step 6.




		Move the file with Unix's mv
command (e.g., mv old,v new,v).




		Change any build scripts or other files that refer to the old name.




		Restore fileattr data in the new location.




		Unfreeze the repository and allow users to check out sandboxes.





This method for moving a file doesn't affect the
file's revision numbering, and it allows the old
directory to be removed if all the files are taken out of it in this
way.


However, this method damages the historic record for the file being
moved. When old revisions of the file or old releases of the project
are checked out, the file will be retrieved with its new name. There
will also be no record of when the name was changed and why.


[bookmark: cvs-CHP-6-SECT-8.1.3]
6.8.1.3 Moving a file: Method 2


This method involves copying the file, then using CVS commands to
move the old copy to the Attic as a dead
revision, and finally removing tags from the new copy. Removing the
tags ensures that retrieving old revisions by tag works as expected
� retrieving the old filename, not the new one.



		Freeze at least part of the repository (for writing) in a way that
allows you to access it as a client, possibly from a sandbox on the
same machine as the repository. You need to freeze only the directory
that contains the file you want to move and the directory it will be
moved to. Because you need to use a sandbox, it may be easier to
limit access to the server � effectively freezing the whole
repository � than to use write locks on the affected
directories.






		Make sure you have an active sandbox that contains the file you want
to move.




		In the repository, copy the file using the Unix
cp command (e.g., cp old,v
new,v). You can now remove the lock on the old directory.




		Copy the relevant line of the fileattr file from
the file's old location to its new location.




		In the sandbox, remove the old file with cvs remove
old. Commit this change with a message that
you've moved the file to the new filename.




		In the sandbox, retrieve the new file with cvs update
new.




		Remove any nonbranch tags from the new file with cvs tag -d
tagname new. Use cvs status
-v new to get the tagnames. This
works because CVS stores tags inside the repository copy of project
files.




		Merge the file to other active branches, if necessary.




		Change any build scripts or other files that refer to the old name.




		Unfreeze the repository and allow users to resume work.





This method has the following advantages:



		Checking out old revisions by tag works perfectly.




		The log of changes is intact.




		Revision numbers are intact.







This method has a few problems. The move is recorded only in the
commit message in the old file, and retrieving old revisions by date
retrieves old revisions with the new filename as well as the old one.


Another issue with this method involves branch tags. Removing the
branch tags prevents old branch revisions from appearing under the
new name, which is desirable but also means that the new file is not
on the branch.


You can remove the old branch tags from the new file to prevent old
revisions from being retrieved incorrectly, then add the new file to
the branch with cvs add to put the file back
onto the branch. But because of the way CVS stores branched files,
this may corrupt the file if some of the information in the new file
can't be retrieved properly. I recommend that you do
not do this, as the data can be difficult to recover if you change
your mind.


		

		[image: ]
		
If you need to move a branched file, I recommend you use method 1 to
move it, or omit the step of removing the tags if you use method 2.
And if you do remove branch tags, make a backup first.














Example 6-9 and Example 6-10 show how to move a file with this method.
Example 6-9 shows the command to copy the file in
the repository, and Example 6-10 shows the commands
used in the sandbox.


[bookmark: cvs-CHP-6-EX-9]Example 6-9. Moving files with method 2, repository view


/var/lib/cvs/wizzard/src$ cp main.c,v wizzard.c,v
/var/lib/cvs/wizzard/src$


[bookmark: cvs-CHP-6-EX-10]Example 6-10. Moving files with method 2, sandbox view


[bookmark: cvs-CHP-6-ITERM-2101][bookmark: cvs-CHP-6-ITERM-2102]bash-2.05a$ cvs remove -f main.c
cvs server: scheduling `main.c' for removal
cvs server: use 'cvs commit' to remove this file permanently
bash-2.05a$ cvs update wizzard.c
U wizzard.c
bash-2.05a$ cvs status -v wizzard.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: wizzard.c           Status: Up-to-date
   
   Working revision:    1.8
   Repository revision: 1.8    /var/lib/cvs/wizzard/src/wizzard.c,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)
   
   Existing Tags:
   pre_beta_0-1         (revision: 1.8)
   
bash-2.05a$ cvs tag -d pre_beta_0-1 wizzard.c
D wizzard.c
bash-2.05a$ cvs commit -m "Moved main.c to wizzard.c"
cvs commit: Examining .
Removing main.c; 9L, 316C written
/var/lib/cvs/wizzard/src/main.c,v  <--  main.c
new revision: delete; previous revision: 1.8
done
bash-2.05a$ cvs commit -f -m "Moved main.c to wizzard.c" wizzard.c
Checking in wizzard.c;
/var/lib/cvs/wizzard/src/wizzard.c,v  <--  wizzard.c
new revision: 1.9; previous revision: 1.9
done


[bookmark: cvs-CHP-6-SECT-8.1.4]
6.8.1.4 Moving a directory: Method 1


[bookmark: cvs-CHP-6-ITERM-2103][bookmark: cvs-CHP-6-ITERM-2104]Moving a directory within the repository
damages the historic record for the project. When old releases of the
project are checked out, the directory and the files it contains are
retrieved with the new name. There is no record of when the name was
changed and why. To move a directory:



		Have users cvs release their sandboxes.






		Freeze the repository directory to be moved, any subdirectories, and
the parent directory, to prevent people from reading from or writing
to them.




		Edit any of the scripting files in the CVSROOT
directory of the repository that refer to the directory you are
moving. The most likely of these files is
modules. CVS does not edit the scripting files
itself, so you need to check only files that you or others with write
access to the CVSROOT directory have changed.




		Move the directory with mv old new.




		Correct any build scripts or other files that refer to the old name.




		Unfreeze the repository and allow users to check out new sandboxes.





[bookmark: cvs-CHP-6-SECT-8.1.5]
6.8.1.5 Moving a directory: Method 2


This alternate method of moving a directory preserves the old
structure of the project, which can allow older build scripts to
continue to work on old versions of the project. This method leaves
the old directory in place, available for new files to be added to
that directory. You may not always want this result.



		Follow steps 1-3 in method 1.






		Move the directory with cp old new.




		Correct any build scripts or other files that refer to the old name.




		Unfreeze the repository enough to allow you to create a single
sandbox with permissions to the old directory.




		From that sandbox, remove all the files in the old directory with
cvs remove.




		Unfreeze the repository and allow users to check out new sandboxes.





[bookmark: cvs-CHP-6-SECT-8.2]
6.8.2 Deleting Files and Directories


Before deleting any files or directories manually, have your users
cvs commit and cvs release
their sandboxes. They will get odd errors if they try to commit or
work with files and directories that no longer exist in the
repository.


[bookmark: cvs-CHP-6-SECT-8.2.1]
6.8.2.1 Deleting a file


[bookmark: cvs-CHP-6-ITERM-2105][bookmark: cvs-CHP-6-ITERM-2106]When you delete a file with the
cvs remove command, CVS sets its state to
dead (see Section 6.8.4). If the revision you
deleted was the head revision of the trunk, CVS stores the file in an
Attic subdirectory of its original directory.


To remove a file from the repository entirely:



		Have users cvs release their sandboxes.






		Freeze the affected repository directory, to prevent people from
reading from or writing to it.




		Check whether the file is recorded in the fileattr
file and remove the reference if it is. (See Section 6.8.1 earlier in this chapter.)




		Remove the file with the Unix rm command.




		Unfreeze the repository and allow users to check out new sandboxes.





[bookmark: cvs-CHP-6-SECT-8.2.2]
6.8.2.2 Deleting a directory


[bookmark: cvs-CHP-6-ITERM-2107][bookmark: cvs-CHP-6-ITERM-2108]CVS does not provide any way to delete
a directory with CVS commands, because removing a directory
necessitates removing its Attic subdirectory.
Even if the directory is empty of active files, if it has ever
contained files it will have an Attic
subdirectory, which needs to exist to allow old revisions of files or
old releases of the project to be retrieved.


If you will not need to retrieve any files stored in a
directory's Attic subdirectory,
you can delete the directory in the repository with the following
method:



		Have users cvs release their sandboxes.






		Freeze the repository directory that contains the directory to be
removed, to prevent people from reading from or writing to it.




		Move any project files as shown earlier in Section 6.8.1. Use the
cp method (method 2) if you want to retain old
revisions; use either method if you don't.




		Delete any lock files, the Attic subdirectory,
and the CVS subdirectory with
rm or rmdir.




		Delete the directory with rm or
rmdir.




		Unfreeze the repository and allow users to check out new sandboxes.





[bookmark: cvs-CHP-6-SECT-8.3]
6.8.3 Deleting a Project


[bookmark: cvs-CHP-6-ITERM-2109][bookmark: cvs-CHP-6-ITERM-2110]A project can be deleted by deleting
its directory, as described in the previous section. However, a
project directory is more likely to have entries in the scripting
files in the CVSROOT directory. The most
critical scripting file to check is modules, as
this file defines module names that can be used as parameters to most
CVS commands.


Ensure that all users have commited and released their project
sandboxes before you delete the project. If they attempt to work on a
project that has been removed, they will get interesting error
messages.


[bookmark: cvs-CHP-6-SECT-8.4]
6.8.4 Editing a Project's RCS Files


[bookmark: cvs-CHP-6-ITERM-2111][bookmark: cvs-CHP-6-ITERM-2112]The project files in the repository
are stored in Revision Control System (RCS) format.
Applying RCS and SCCS
(O'Reilly) by Don Bolinger and Tan Bronson explains
RCS in detail. The RCS format is also explained in the CVS
source-code document RCSFILES (in the
doc directory) and in the Unix and Linux manual
page man 5 rcsfile.


If you think you need to edit the repository copy of a project file
in order to solve a problem, always try to use the cvs
admin commands to fix the problem first. These commands
include most of the functions RCS provides for managing an RCS-format
file. The cvs admin commands are explained in
Chapter 7.


CVS edits an RCS file by editing a copy of the file, then replacing
the existing RCS file with the edited copy. Lock the repository
directory; then follow this same procedure if you are editing a file
manually. You can edit an RCS file with any plain-text editor.


Example 6-11 shows the header of an RCS file.


[bookmark: cvs-CHP-6-EX-11]Example 6-11. RCS file header


head  1.2;
access;
symbols
  beta_0-1_branch:1.1.0.2
  beta_0-1_branch_root:1.1
  pre_beta_0-1:1.1;
locks; strict;
comment @ * @;


The header contains metadata about the file, including the head (most
recent) revision of the trunk, the revisions and names for each tag,
the RCS lock status (always strict for CVS
files), and a comment field bounded with @
symbols.


After the header, the RCS file contains revision metadata for each
revision in the file. This metadata includes the revision number,
date, author, state, any branches that use that revision as their
base node, and the next revision. The
next revision is the revision that is one
revision older than the current revision on the same branch (or
trunk) of the file. After all the revision metadata, the RCS file has
a space to store a file description. The file description is bounded
by @ symbols.


Example 6-12 shows RCS revision metadata. Note that
the branch revision 1.1.2.1 is in the dead state, which means that
the revision has been removed with cvs remove.
The description of this file is empty, but the @
symbols that would bound a description are present on the line under
desc.


[bookmark: cvs-CHP-6-EX-12]Example 6-12. RCS revision metadata


1.2
date  2002.09.13.07.26.27;  author jenn;  state Exp;
branches;
next  1.1;
   
1.1
date  2002.09.12.08.56.41;  author jenn;  state Exp;
branches
  1.1.2.1;
next  ;
   
1.1.2.1
date  2002.09.13.07.42.06;  author jenn;  state dead;
branches;
next  ;
   
desc
@@


The rest of the RCS file contains the file content � the actual
text of the file and the log messages. The head revision contains the
bulk of the file content. Every other trunk revision contains only
the differences between that revision and the revision that is one
revision newer than it. These differences are stored in the same
format used by the diff and
patch programs.


Trunk revisions are stored in reverse order. To retrieve any trunk
revision, you start with the contents of the head revision and
recursively apply the patches stored with each revision to those
contents. Work backward chronologically until you reach the desired
revision. The next field in the revision
metadata tells you which revision's patches should
be applied in the next recursion.


Branch revisions are slightly different. If your desired revision is
on a branch, you start with the most current revision of the trunk
and work backward to the branch point, then work forward through
branch revisions.


Revision 1.1 in Example 6-13 contains the code
d12 3, which means delete 3 lines starting at
line 12.


Each revision starts with the revision number, then the log message
(preceded by log and bounded by
@ symbols), then the revision text or
diff (bounded by @
symbols). If an @ is required inside a section,
it is escaped with another @. An email address
looks like this: jenn@@nosuch.com.


[bookmark: cvs-CHP-6-EX-13]Example 6-13. RCS file body


[bookmark: cvs-CHP-6-ITERM-2113][bookmark: cvs-CHP-6-ITERM-2114]1.2
log
@Minor tweaks to the config file.
@
text
@/*
 * Wizzard.h
 * Sep 12 2002
 * Developer: Jenn Vesperman (jenn@@nosuch.com)
 *
 * Headers, macros and constants file for the Wizzard project.
 *
 */
   
#include "config.h"   /* using autoconf */
#include "options.h"  /* manual options that can't be done in autoconf */
   
#define TRUE 1
#define FALSE 0
@
   
1.1
log
@Moving src/wizzard.h to src/config.h
@
text
@d12 3
@


[bookmark: cvs-CHP-6-SECT-8.5]
6.8.5 Clearing Locks


[bookmark: cvs-CHP-6-ITERM-2115][bookmark: cvs-CHP-6-ITERM-2116]When a CVS client process is waiting on a
lock in a repository, the client displays messages such as those
shown in Example 6-14.


[bookmark: cvs-CHP-6-EX-14]Example 6-14. Waiting for a lock


cvs server: [23:30:43] waiting for jenn's lock in /var/lib/cvs/wizzard/src
cvs server: [23:31:13] waiting for jenn's lock in /var/lib/cvs/wizzard/src
cvs server: [23:31:43] waiting for jenn's lock in /var/lib/cvs/wizzard/src


The process waits 30 seconds between tries. If the process is still
waiting for a commit after an unusually long time, you may need to
check whether the other user's CVS process has
crashed and (if so) remove the lock manually. In CVS 1.11.3 and
later, CVS provides the time in UTC. In earlier versions, the time is
given in the server's time zone.


The simplest way to determine whether a process has crashed is to
check with the user running the client program. If
they're uploading large files over a slow link, wait
a little longer.


If you can't get in touch with the user directly,
you can check the status of the user's process on
the repository server by using whatever commands are appropriate on
your system (for example, ps -ef on many Unix
systems). CVS puts the process ID in the name of the lock file. Check
whether that process is still alive and functioning, and see if it is
a CVS process. If the process has died or if some other program has
taken the process ID, you can remove the lock safely by removing the
lock file.


To remove a lock manually, check for a lock file or files in the
directory given in the error message. There may be a lock file and a
master directory belonging to the user's process.
The lock file or files will be the
#cvs.lock[bookmark: cvs-CHP-6-ITERM-2117][bookmark: cvs-CHP-6-ITERM-2118] directory or files whose
names start with #cvs.rfl or
#cvs.wfl. Remove these files to remove the lock.


In Example 6-15, I have already determined that the
process 20233 on the server named nest belongs to a crashed CVS
client, so #cvs.wfl.nest.20233 is redundant. The
master lock #cvs.lock is owned by the same user
and also belongs to the crashed client. Example 6-15
shows how to remove the lock files.


Example 6-16 shows the CVS output to the client once
the lock files are cleared.


[bookmark: cvs-CHP-6-EX-15]Example 6-15. Clearing a lock, server view


jenn@nest:/var/lib/cvs/wizzard/src$ ls
#cvs.lock  #cvs.wfl.nest.20233   main.c,v   wizzard.h,v
jenn@nest:/var/lib/cvs/wizzard/src$ rm *cvs.wfl.nest.20233
jenn@nest:/var/lib/cvs/wizzard/src$ rmdir *cvs.lock


[bookmark: cvs-CHP-6-EX-16]Example 6-16. Clearing a lock, client view


[bookmark: cvs-CHP-6-ITERM-2119]cvs server: [23:33:13] obtained lock in /var/lib/cvs/wizzard/src
RCS file: /var/lib/cvs/wizzard/src/main.c,v
done
.
.
.
done
bash-2.05a$
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[bookmark: cvs-CHP-6-SECT-7]
6.7 Backing Up a Repository


[bookmark: cvs-CHP-6-ITERM-2080][bookmark: cvs-CHP-6-ITERM-2081]A CVS repository can be backed up using the
same backup tools and schedule that you use for ordinary text and
binary files. You must be able to restore the repository with the
same permissions and structure it had when it was backed up. You must
restore the CVSROOT directory and its contents
before the project directories are useful, but you can restore
project root directories and their contents independently of each
other.


If a file in a repository is being written to while a backup is in
progress, it is possible that the file could be backed up in a state
that might make it difficult for CVS to read it accurately when it is
restored. For this reason, you should prevent processes from writing
to the repository during a backup.


[bookmark: cvs-CHP-6-SECT-7.1]
6.7.1 Freezing a Repository


Freezing a repository[bookmark: cvs-CHP-6-ITERM-2082][bookmark: cvs-CHP-6-ITERM-2083]
is CVS-speak for the act of preventing users from changing the
repository. The most common reason to freeze a repository is to
ensure that a backup operation copies all the repository files in a
consistent state.


The simplest way to freeze a repository is to block clients from
accessing the CVS server. There are many ways to do this, such as
shutting down the CVS server program, disallowing logins to the
server system, blocking the server with a firewall rule, setting the
server to single-user mode, or pulling out the network cable. Rather
than blocking access to the server completely, you can use
CVS's locks to read-lock the
repository.


To keep the server running and allow clients to continue to read the
repository files while a backup or other critical work takes place,
use a script that creates lock files like CVS's
internal locks. CVS honors these locks as if they were its own. Lock
the directories you want to back up, make your backup, and then
unlock the directories. See Section 6.4.2 in this chapter for
a full explanation of CVS locks.


[bookmark: cvs-CHP-6-ITERM-2084]Example 6-7 shows a script that locks an entire
repository. It attempts to lock the repository and backs off if it
can't lock the whole repository. The backing off is
necessary to prevent deadlocks. Example 6-8 shows a
script that unlocks a repository.


[bookmark: cvs-CHP-6-EX-7]Example 6-7. Script to lock a CVS repository


[bookmark: cvs-CHP-6-ITERM-2085]#!/bin/sh
# Freeze - Lock a whole repository for backup.
   
KEYMAGIC=$$
TMPFILE=/tmp/freeze.$KEYMAGIC
bail_out (  ) {
        # Exit abruptly. Return a failure code and display
        # an error message.
        echo "$1"
        rm -f $TMPFILE
        exit 1
}
   
freeze_directory (  ) {
        echo "FREEZE: $1"
        # Obtain the master lock
        mkdir "$1/#cvslock"
        if [ $? != 0  ]
                then
                # Could not get master lock
                return 1
                fi
        # Create the read lock
        touch "$1/#cvs.rfl.$KEYMAGIC"
        # Record it in case of trouble
        echo $1 >> $TMPFILE
        rmdir "$1/#cvslock"
        return 0
}
   
thaw_repository (  ) {
        # If we encounter anyone else playing with the
        # CVS locks during this, then there's a small risk
        # of deadlock. In that event, we should undo everything
        # we've done to the repository, wait and try again.
        # This function removes all the locks we've produced during
        # the run so far.
        for dir in `cat $TMPFILE`
                do
                echo "** THAW ** $dir"
                mkdir "$dir/#cvslock"
                if [ $? ]
                        then
                        # Remove read lock
                        rm -f "$dir/#cvs.rfl.$KEYMAGIC"
                        # Remove masterlock
                        rmdir "$dir/#cvslock"
                        fi
                done
        return 0
}
   
freeze_repository (  ) {
        for dirname in `find $CVSROOT/$REPOSITORY -type d ! -iname CVS ! \
        -iname Attic ! -iname "#cvslock"`
                do
                freeze_directory $dirname
                if [ $? != 0 ]
                        then
                        # We couldn't get the master lock.
                        # Someone else must be working on the
                        # repository
                        thaw_repository
                        return 1
                        fi
                done
        return 0
}
   
if [ "$CVSROOT" =  = "" ]
        then
        echo "No CVSROOT specified in the environment"
        bail_out "Aborting"
        fi
   
if [ "$KEYROOT" =  = "" ]
        then
        KEYROOT="$CVSROOT"
        fi
   
if [ "$1" =  = "" ]
        then
        echo "No Repository specified."
        echo "Usage: $0 repository"
        bail_out "Aborting"
else
        REPOSITORY="$1"
        fi
   
# Double-check the validity of supplied paths
KEYFILE=$KEYROOT/.$REPOSITORY
test -d $CVSROOT || bail_out "Can't access $CVSROOT - is it a directory?"
touch $KEYFILE || bail_out "Can't access $KEYFILE - aborting"
   
TRIES=0
while   ! freeze_repository
        do
        let TRIES=$TRIES+1
        echo "Could not freeze. Repository in use. (Attempt $TRIES)"
        if [ $TRIES -gt 9 ]
                then
                bail_out "Giving up"
                fi
        echo " Sleeping 1 second."
        sleep 1
        rm -f $TMPFILE
        echo "Trying again.."
        done
echo "** Repository $REPOSITORY frozen"
echo "$KEYMAGIC" >> $KEYROOT/.$REPOSITORY
   
rm -f $TMPFILE
exit 0


[bookmark: cvs-CHP-6-ITERM-2086][bookmark: cvs-CHP-6-EX-8]Example 6-8. Script to unlock a CVS repository


#!/bin/sh
# Unfreeze - Unlock a whole repository.
   
bail_out (  ) {
        # Exit abruptly. Return a failure code and display
        # an error message.
        echo "$*"
        rm -f $TMPFILE
        exit 1
}
   
unfreeze_directory (  ) {
        echo "UNFREEZE: $1"
        mkdir "$1/#cvslock"
        if [ $? != 0  ]
                then
                # Could not get master lock
                return 1
                fi
        test -f "$1/#cvs.rfl.$KEYMAGIC" || echo "THAW: Expected to find a lock file: \
        # Proceed anyway.
        rm -f "$1/#cvs.rfl.$KEYMAGIC"
        rmdir "$1/#cvslock"
        return 0
}
   
unfreeze_repository (  ) {
        TMPFILE=/tmp/freeze.$KEYMAGIC
        for dirname in `find $CVSROOT/$REPOSITORY -type d ! -iname CVS ! \
        -iname Attic ! -iname "#cvslock"`
                do
                unfreeze_directory $dirname
                if [ $? != 0 ]
                        then
                        return 1
                        fi
                done
        return 0
}
   
if [ "$CVSROOT" =  = "" ]
        then
        echo "No CVSROOT specified in the environment"
        bail_out "Aborting"
        fi
   
if [ "$KEYROOT" =  = "" ]
        then
        KEYROOT="$CVSROOT"
        fi
   
if [ "$1" =  = "" ]
        then
        echo "No Repository specified."
        echo "Usage: $0 repository"
        bail_out "Aborting"
else
        REPOSITORY="$1"
        fi
   
# Double-check the validity of supplied paths
KEYFILE=$KEYROOT/.$REPOSITORY
test -d $CVSROOT || bail_out "Can't access $CVSROOT - is it a directory?"
test -f $KEYFILE || bail_out "No $KEYFILE appears to exist. Repository does \
not appear to be frozen"
TRIES=0
   
# Walk through each of the keys that the repository has been frozen with
# and unlock each one in turn. A single run of unfreeze thaws multiple
# runs of freeze.
for KEYMAGIC in `cat $KEYFILE`
        do
        unfreeze_repository 
        if [ "$?" = "1" ]
                then
                echo "** Unable to obtain master locks for all directories."
                let TRIES=$TRIES+1
                if [ "$TRIES" = "10" ]
                        then
                        bail_out "Too many attempts. Giving up."
                        fi
                sleep 1
                echo "** Trying again."
        else
              echo "** Repository $REPOSITORY thawed from freeze $KEYMAGIC"
                fi
                
        done
echo "** Unfreeze complete"
echo "** Repository $REPOSITORY thawed"
rm -f $KEYFILE
exit 0


If you need to freeze the repository entirely, preventing anyone from
either reading or writing, modify the scripts in Example 6-7 and 6-8 to create and remove write locks. For
example, you need to do this when attempting to restore a backup of
the whole repository.[bookmark: cvs-CHP-6-ITERM-2087][bookmark: cvs-CHP-6-ITERM-2088][bookmark: cvs-CHP-6-ITERM-2089]


[bookmark: cvs-CHP-6-SECT-7.2]
6.7.2 Restoring a Backup


[bookmark: cvs-CHP-6-ITERM-2090][bookmark: cvs-CHP-6-ITERM-2091]A CVS repository can be restored
using the same tools that you use to restore ordinary text and binary
files. You must restore the CVSROOT directory
and its contents to be able to use the project files reliably. You
need not restore every project in the repository, but when you
restore a project you should restore all its files and directories.


When you restore a repository, you must ensure that no one can write
to it. You can do this by freezing the repository as described in
Section 6.7.1, but if you use locks
you must use write locks rather than the read locks described in that
section. That's because the repository will be in an
inconsistent state while the files are being restored; you
don't want anyone to read from or write to the
repository during the restore process.


After you have restored a CVS repository from a backup, it is safest
to assume that any sandbox files are based on revisions that do not
exist in the backup of the repository. This means that individual
developers are likely to have changes in their sandboxes that need to
be committed (or recommitted) to the repository in order to bring it
up-to-date.


This is the simplest way to restore changes that have been preserved
in sandboxes:



		Check out a new sandbox from the restored repository.






		Try to use commands such as cvs diff,
cvs status, and cvs update
on a sandbox from before the repository was restored, to determine
which files have been changed and what the changes are. If this does
not work, try using the Unix diff program to
determine the differences between an old and the new sandbox.




		Copy the old sandbox files you want to commit or recommit into the
new sandbox.




		Commit the changes as if they were ordinary changes.




		Make sure the log message indicates what happened.





[bookmark: cvs-CHP-6-SECT-7.3]
6.7.3 Mirroring a Repository


[bookmark: cvs-CHP-6-ITERM-2092][bookmark: cvs-CHP-6-ITERM-2093]Many
project teams have public, read-only CVS repositories. If you want to
do likewise, you can copy the repository, reserve the original
repository for your project work, and use the copy (or mirror)
repository as a public repository.


The copy can be on the same computer as the original or it can be on
a different computer or even a different network. Having two or more
copies of a repository allows you to put one copy on a trusted
network for your developers and another on a more public part of your
network for the general public.


[bookmark: cvs-CHP-6-NOTE-164]		

		[image: ]
		
You can't mirror a CVS repository for making
changes. CVS stores its data on a revision-by-revision basis and
cannot resolve copies of a file that have different sets of changes
with the same revision number.


This situation may change in the near future. With a combination of a
program called CVSup and a recent patch that
will likely be incorporated in new versions of CVS, you will be able
to commit to branches on mirror repositories.














Mirror a repository by copying the repository files. To avoid getting
part of one release and part of another due to the copy overlapping
with a commit, freeze the repository with read locks before mirroring
and unfreeze it afterward.


The Unix and Linux
rsync[bookmark: cvs-CHP-6-ITERM-2094] program is a useful tool to use when
mirroring. It allows you to recursively transfer only the changed
files between any two directories and recovers properly if
it's interrupted. It also has an optional
CVS-exclusion mode, called with the
--cvs-exclude option, which ignores the
same files CVS ignores by default. Use the -e
ssh option to rsync to transfer using
the SSH protocol.[bookmark: cvs-CHP-6-ITERM-2095][bookmark: cvs-CHP-6-ITERM-2096]
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[bookmark: cvs-CHP-6-SECT-9]
6.9 Sandbox Structure


[bookmark: cvs-CHP-6-ITERM-2120]A
CVS sandbox is composed of a sandbox root directory, the project
files and directories, and a special CVS
subdirectory in the root directory and in every project directory.
The sandbox root directory usually has the same name as the module it
was created for, or it takes the name of the project root directory
in the repository.


Project files in a sandbox are in editable form, just as if they were
exported from the repository for release. The
CVS subdirectory in each project directory
stores metadata for the files in the project directory it is part of.
This metadata is contained in a number of files (and one directory).
Each of the sandbox directories may also contain a
.cvsignore file.


[bookmark: cvs-CHP-6-SECT-9.1]
6.9.1 CVS Subdirectories


[bookmark: cvs-CHP-6-ITERM-2121]Each project directory in a
sandbox contains a subdirectory named CVS. This
CVS subdirectory contains the files that store
the administrative data for the files in the project directory. The
following list describes the files and directories you will most
likely find in a CVS directory. Files that are
rarely encountered or are temporary are not included in this list.
The full list of files is available in Chapter 11.


		

		[image: ]
		
If you need to edit any of these files manually, back the file up
before you start.














[bookmark: cvs-CHP-6-ITERM-2122][bookmark: cvs-CHP-6-ITERM-2123][bookmark: cvs-CHP-6-ITERM-2124][bookmark: cvs-CHP-6-ITERM-2125][bookmark: cvs-CHP-6-ITERM-2126][bookmark: cvs-CHP-6-ITERM-2127][bookmark: cvs-CHP-6-ITERM-2128][bookmark: cvs-CHP-6-ITERM-2129][bookmark: cvs-CHP-6-ITERM-2130][bookmark: cvs-CHP-6-ITERM-2131][bookmark: cvs-CHP-6-ITERM-2132]
		Base


		
[bookmark: cvs-CHP-6-ITERM-2122]Stores the
pre-editing revision of any files that are being edited with
cvs edit. This is a directory, not a file.





		Baserev[bookmark: cvs-CHP-6-ITERM-2123]


		
Contains the revision information for every file in the
Base directory, in the format
name/revision/. Later versions of CVS may add to
this format.





		Checkin.prog[bookmark: cvs-CHP-6-ITERM-2124]


		
Used if the modules file in
CVSROOT has a -i option for
the module in this sandbox. Checkin.prog stores
the program used when the module is committed. This file is obsolete
in CVS 1.11.5 and later.





		Entries[bookmark: cvs-CHP-6-ITERM-2125]


		
Contains a line for each file and directory in the relevant sandbox
directory. Lines for files have the format:


/name/revision/timestamp[+conflict]/options/tagdate


Lines for directories have the format:


D/name////


There may be text between or after the empty slashes in the directory
form, but in the current version of CVS (1.11.5) this text is
ignored. The space is reserved for future expansion.





		Entries.Log[bookmark: cvs-CHP-6-ITERM-2126]


		
Used to record planned changes to the Entries
file, one change per line. Lines to be added to the
Entries file start with A;
lines to be removed start with R. There must be
a space after the A or R,
followed by the line to be added or removed from
Entries in the same format as in that file.


Programs that read Entries should also check for
Entries.Log. If this file exists, the programs
should read Entries, apply the changes from
Entries.Log, then rewrite
Entries and remove
Entries.Log.





		Entries.Static[bookmark: cvs-CHP-6-ITERM-2127]


		
If this file exists, CVS did not receive a complete set of files from
the repository and this sandbox directory is static; CVS will not
create new files in the parent directory. This file can be cleared by
using update -d to download a full set of files
and subdirectories for the parent directory.





		Notify[bookmark: cvs-CHP-6-ITERM-2128]


		
Contains any cvs watch notifications that have
not yet been sent to the server.





		Repository[bookmark: cvs-CHP-6-ITERM-2129]


		
Usually contains the path from the repository root to the repository
directory that the relevant sandbox directory is a reflection of.
This file may contain the full path, including the path to the root
of the sandbox's repository.


If the current sandbox directory does not have a related repository
directory, this file contains CVSROOT/Emptydir.





		Root


		
Contains the path to the root of the sandbox's
repository.





		Tag[bookmark: cvs-CHP-6-ITERM-2130]


		
Used to store a sticky tag or date that applies to the whole parent
directory, if one exists. This sticky tag or date is usually used to
add the relevant tag or date to new files in the directory,
especially when using branch tags.


If the first character in the Tag file is
T, the Tag file designates
that the parent directory has a sticky branch tag.
N is a nonbranch tag, and D
is a date.





		Template[bookmark: cvs-CHP-6-ITERM-2131]


		
In client/server mode, this file stores the login template specified
in the rcsinfo file in the
repository's CVSROOT directory.





		Update.prog[bookmark: cvs-CHP-6-ITERM-2132]


		
Used if the modules file in
CVSROOT has a -u option for
this sandbox's module. The file stores the program
used when the module is updated. This file is obsolete in 1.11.5 and
later.








[bookmark: cvs-CHP-6-SECT-9.2]
6.9.2 Dot Files in Sandbox Directories


[bookmark: cvs-CHP-6-ITERM-2133]The [bookmark: cvs-CHP-6-ITERM-2134].cvsignore file can
be used in any sandbox subdirectory or sandbox root directory. It
contains a list of files CVS should not process from the directory.
This file uses the same format as cvsignore in
the repository's CVSROOT
directory, but its list applies only to files in the directory it is
contained in.


[bookmark: cvs-CHP-6-SECT-9.3]
6.9.3 Dot Files in User Home Directories


CVS reads several files and one directory in the calling
user's home directory. These files and the directory
are described in the following list. All but the
.rhosts file are read and used by the process
that runs on the client computer. .rhosts is
used with rsh and resides in the
user's server-side home directory. Note that these
files and the directory must be in the calling
user's directory, so different users may cause
different behavior.



		.cvsrc


		
Contains a list of CVS commands and the options the user wants as
default options for those commands. See Chapter 3
for more details on command options.





		.cvsignore


		
Contains a list of files CVS should not process. This file uses the
same format as cvsignore in the
repository's CVSROOT directory.





		.cvswrappers


		
Contains a list of wrappers that affect how a file is stored, based
on the filename. See Chapter 3 for more details.





		.cvspass


		
Used in pserver remote-access mode. This file
contains the user's password, stored in a simple
form of encoding. Be aware that the file is human-readable and the
password is easy to decrypt.





		.rhosts


		
Used when connecting with rsh. This file should
be in the user's home directory on the server
machine, and it should contain the client's computer
hostname and the username on the client machine. See Chapter 8.





		.ssh


		
Used when connecting with SSH. This directory should be in the
user's home directory on both client and server
machines. See your SSH documentation for details.
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[bookmark: cvs-CHP-8-SECT-1]
8.1 Specifying Repository Paths


[bookmark: cvs-CHP-8-ITERM-2308]Whenever [bookmark: cvs-CHP-8-ITERM-2309]CVS runs a command from a client, it
needs to know where to find the CVS repository. The address of the
repository is called the repository
path[bookmark: cvs-CHP-8-ITERM-2310]. CVS looks for repository paths in the
sandbox, the CVSROOT environment variable, and
the -d repository_path command option.


If you run a CVS command from within a sandbox, CVS uses the
repository path that is stored in the sandbox. When a sandbox is not
available � such as when you're creating a
sandbox or issuing a command from outside a sandbox � you must
specify which repository you are attempting to access. You also need
to specify the repository path if you are in a sandbox but wish to
access a different repository than the one the sandbox uses.


You can specify a repository path from the command line with the
-d repository_path option,
or you can specify it with the CVSROOT
environment variable. CVS uses the path given with the
-d option in preference to the path in the
sandbox, and it uses either the sandbox or the -d
path in preference to the path in the environment
variable.


		

		[image: ]
		
The rtag, rlog,
rdiff, rannotate, and
export commands can run without a sandbox. If
these commands are run outside a sandbox, they need either the
-d option or the CVSROOT
environment variable.














The format for a [bookmark: cvs-CHP-8-ITERM-2311]repository path is:


[:method:][[[user][:password]@]hostname[:[port]]]/path


The method can be one of the following:



		local


		
For the local machine.





		ext


		
For externally defined rsh or
rsh-like connection methods (such as SSH).





		fork


		
For connecting to a local machine as if it were a remote machine
(useful if you are trying to diagnose problems).





		server


		
For the internal rsh server, available only on
some operating systems (including Windows).





		gserver


		
For connections through the GSS-API (currently Kerberos 5.0).





		kserver


		
For connections through Kerberos 4 and earlier.





		pserver


		
For the pserver (built-in password server)
connection method.








Everything except the path itself can be left out of a repository
path definition.


If the method is left out, and the host is not included or is the
local host, CVS uses the local access method. If
the method is left out but the host is included, CVS uses either the
server or the ext methods,
depending on whether an internal rsh server is
available. If user is left out, CVS uses the
username in the current environment. If password
is left out and required, CVS asks for it. If the
port is left out and the method requires a port,
CVS uses the default port for that method. (The default port for each
access method is given in the following sections on each method.) If
the host is left out,
localhost is assumed.


		

		[image: ]
		
If you put a colon immediately after the username, CVS attempts to
connect with an empty password.














If an element of the repository path is included but not needed for
the current method, CVS displays a message stating which element is
not necessary.
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[bookmark: cvs-CHP-8-SECT-3]
8.3 The ext and server Access Methods


[bookmark: cvs-CHP-8-ITERM-2314][bookmark: cvs-CHP-8-ITERM-2315][bookmark: cvs-CHP-8-ITERM-2316][bookmark: cvs-CHP-8-ITERM-2317]In my
experience, ext is the most commonly used access
method, and it is usually used with SSH. ext
stands for external, which refers to an external (to CVS)
rsh or remote shell program. This method uses a
remote shell program to connect the sandbox client computer to the
repository server computer. The server method is
almost the same as the ext method. The only
difference is that server uses a remote shell
program that is included with CVS.


To use a program other than rsh with the
ext connection method, the
CVS_RSH[bookmark: cvs-CHP-8-ITERM-2318][bookmark: cvs-CHP-8-ITERM-2319] environment variable on
the client should be set to the name of the program and the directory
containing the program should be in the user's
PATH on the client computer. Alternatively, you
can set the CVS_RSH environment variable to the
absolute path to the program, without modifying the
PATH variable.


ext accepts any command line-based program that
can be called with the following syntax:


program [-b] [-l username] host commands


The program must run the commands in a remote shell and pipe standard
input (stdin) and standard output
(stdout) without filtering the content. The
-b is necessary only if the program is running
on OS/2 and is used to force rsh to run in
binary mode, without end-of-file conversion. The
-l username is used (by CVS) only if
there is a username included in the repository path.


For the ext access method, the repository path
format is:


[:ext:][user@]hostname[:]/path


The user needs to have a username on both the client computer and the
server computer. If these names are the same, the
user@ part of the repository path
isn't needed. In versions of CVS prior to 1.11.1,
the colon between hostname and
path was required.


Either the user's
PATH[bookmark: cvs-CHP-8-ITERM-2320][bookmark: cvs-CHP-8-ITERM-2321] environment variable on
the server must include the directory that contains the
cvs executable, or the user's
CVS_SERVER[bookmark: cvs-CHP-8-ITERM-2322][bookmark: cvs-CHP-8-ITERM-2323] environment variable on
the client must contain the path to the cvs
executable on the server. If you're using
PATH, this variable must be set in a
configuration file, such as .cshrc or
.bashrc, that is read by nonlogin shells.


The rsh (or rsh-like)
program starts the cvs executable on the server
computer, using the username and permissions of the user the
rsh program has connected as. Any programs CVS
calls (such as programs called from a scripting file) run with this
username and access.


As a trouble-prevention measure, before trying to use your
rsh or rsh-like program
with CVS, attempt to log into the server with it, using the
program [-b] [-l username] host commands command
format, as shown in Example 8-2.


[bookmark: cvs-CHP-8-EX-2]Example 8-2. Testing SSH for ext


bash-2.05a$ ssh -l jenn helit ls
jenn@helit's password: 
Mail
MyMozilla
MyPilot
...


[bookmark: cvs-CHP-8-ITERM-2324][bookmark: cvs-CHP-8-ITERM-2325]Neither the rsh nor
the server methods use
[bookmark: cvs-CHP-8-ITERM-2326]encryption, and both transmit a clear-text
username and password to a valid user account on the repository
server. For this reason, I strongly recommend you use SSH or some
other secured connection whenever you connect across an untrusted
network. You should consider using a secured connection even on a
trusted network. If there is any external connection to your network
(even through a firewall), I recommend encrypting the connection.


Example 8-3 shows how to check out a sandbox using
the ext access method.


[bookmark: cvs-CHP-8-EX-3]Example 8-3. Using the ext access method


bash-2.05a$ cvs -d :ext:jenn@cvs:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile


[bookmark: cvs-CHP-8-SECT-3.1]
8.3.1 rsh


rsh[bookmark: cvs-CHP-8-ITERM-2327] is the default program used with the
ext method. If no other program is specified in
the CVS_RSH environment variable, CVS calls
rsh. If rsh is not in the
user's PATH on the client or
not available on the server, CVS cannot connect.


On the server, the user's
.rhosts[bookmark: cvs-CHP-8-ITERM-2328] file in the
user's home directory must have a line in the format
client_name username, where
client_name is the name of the client computer
and username is the user's name
on the client computer.


		

		[image: ]
		
The [bookmark: cvs-CHP-8-ITERM-2329]rsh program provided
with Windows NT modifies end-of-line characters and is unsuitable for
use with CVS. In the HP-UX 9 operating system, use the
remsh program rather than
rsh, as rsh is a different
program entirely. Use the CVS_RSH environment
variable to define the replacement programs for both operating
systems.














[bookmark: cvs-CHP-8-SECT-3.2]
8.3.2 The server Access Method


[bookmark: cvs-CHP-8-ITERM-2330][bookmark: cvs-CHP-8-ITERM-2331]The
server access method uses a version of
rsh internal to CVS. The
.rhosts file on the server must be set, as described in
Section 8.3.1 of this
chapter.


To determine whether the server access method is
available you can attempt to check out a sandbox with the method, as
shown in Example 8-4.


[bookmark: cvs-CHP-8-EX-4]Example 8-4. Testing for server mode


bash-2.05a$ cvs -d :server:cvs:/var/lib/cvs checkout wizzard
cvs [checkout aborted]: the :server: access method is not supported by this port of CVS


The server method is not available in all
operating systems. Both client and server must be able to run the
internal rsh program.


[bookmark: cvs-CHP-8-SECT-3.3]
8.3.3 SSH


[bookmark: cvs-CHP-8-ITERM-2332][bookmark: cvs-CHP-8-ITERM-2333]Secure Shell (SSH) is an
rsh replacement that encrypts the data stream.
You can authenticate your SSH connection with a pair of keys (private
and public) or with a password.


There are two SSH protocols: SSH1 and SSH2. The server must be
running an SSH daemon that understands the protocol the client is
using. SSH clients also come with a key-generation program that
generates the private and public keys that will be used to encrypt
the data stream.


[bookmark: cvs-CHP-8-ITERM-2334]To use SSH
with CVS:



		Install an SSH client on the sandbox computer and a daemon on the
repository server, as given in the instructions for your SSH
programs. Ensure that the path to the SSH program is in the
PATH environment variable on the client
computer.






		Ensure that the server speaks the same protocol as the client. If the
documentation for either program doesn't specify
whether it uses SSH1 or SSH2, it probably uses the older, SSH1
protocol.




		Ensure that the user has a username and password for the server as
well as the client.




		Generate an SSH key for the client, using the key-generation program.
You may add the key to the user's home directory on
the server, as explained in the documentation for your SSH program.
If you do so, the user won't need to provide a
password when connecting with SSH. This step is optional.




		Test whether the connection works by attempting to log in to the
server with the username from step 3, as shown in Example 8-5.




		Put the name of your SSH program (or its path) into the
CVS_RSH environment variable on the client
computer.




		Run CVS using ext as the method in the
repository path, as shown in Example 8-3.





Example 8-5 shows a test connection to a server with
an SSH client program, as described in step 5.


[bookmark: cvs-CHP-8-EX-5]Example 8-5. Connecting with SSH


bash-2.05a$ ssh -l jenn helit
Linux helit 2.4.19-686-smp #1 SMP Thu Aug 8 22:06:13 EST 2002 i686 unknown unknown GNU/
Linux
.
.
.
Last login: Tue Oct 15 17:43:40 2002 from 10.0.2.2
jenn@helit:~$


I recommend http://www.openssh.org/ and the FAQ file at
http://www.openssh.org/faq.html
as sources of information on SSH. This site also provides free SSH
client and server programs.


[bookmark: cvs-CHP-8-SECT-3.4]
8.3.4 Other Connection Programs


The ext[bookmark: cvs-CHP-8-ITERM-2335] method can run
with any other program that calls a remote program in the way that
rsh and ssh do. The program
must not modify data in transit, and it must be called using the
format:


program [-b] [-l username] host commands


If you wish to use
[bookmark: cvs-CHP-8-ITERM-2336]Kerberos with CVS,
you can use the Kerberos version of rsh to
connect using the ext method. If you wish to use
Kerberos more directly, use the kserver or
gserver access methods.


If you need to call rsh or
ssh with an option, write a shell script like
the one in Example 8-6 and put the path to that
shell script in your CVS_RSH variable. CVS will
invoke the shell script, which in turn will invoke
rsh or ssh with the options
you desire.


[bookmark: cvs-CHP-8-EX-6]Example 8-6. Invoking ssh with command-line options


#! /bin/bash
exec ssh -F ~/.sshconf "$@"
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[bookmark: toppage]
[bookmark: cvs-CHP-8-SECT-2]
8.2 The local Access Method


[bookmark: cvs-CHP-8-ITERM-2312][bookmark: cvs-CHP-8-ITERM-2313]If
your repository is on the same computer as your sandbox (or the
sandbox you want to make) or on a shared filesystem that is accessed
as if it were a local partition, you can use the local
method to access the repository.


For the local access method, the repository path
format is:


[:local:]/path


When running a command that requires an explicit path declaration,
put the repository path in your CVSROOT
environment variable or use the path as the argument to the
-d repository_path option. You will most likely
need this path declaration when creating a sandbox, but it is also
necessary for cvs export and cvs
rtag.


		

		[image: ]
		
If you just enter the directory path with no hostname or method
declaration, CVS uses the local access method.














With local access, CVS does not run in client/server mode. One
program manages both the sandbox and the repository. The program runs
under the username that it was called with, and it has the access
permissions of that user. Any programs CVS calls (such as programs
called from a scripting file) run with the same username and access
permissions.


If local access mode is being used on a
single-user computer, security normally is not an issue. On shared
filesystems or mainframes, your repository security problems are the
same as the usual security issues for file sharing. Use the security
services of your operating system to secure a shared repository that
is accessed with the local method.


Example 8-1 shows how to check out a sandbox using
the local access method.


[bookmark: cvs-CHP-8-EX-1]Example 8-1. Using the local access method


jenn@helit:/tmp$ cvs -d :local:/var/lib/cvs checkout wizzard
cvs checkout: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
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[bookmark: toppage]
[bookmark: cvs-CHP-8-SECT-5]
8.5 The gserver Access Method


The gserver[bookmark: cvs-CHP-8-ITERM-2339][bookmark: cvs-CHP-8-ITERM-2340] access method uses the
[bookmark: cvs-CHP-8-ITERM-2341][bookmark: cvs-CHP-8-ITERM-2342]GSS-API (Generic Security Service
Application Programming Interface) to support
[bookmark: cvs-CHP-8-ITERM-2343][bookmark: cvs-CHP-8-ITERM-2344]authentication and
[bookmark: cvs-CHP-8-ITERM-2345]encryption of the CVS connection. The
GSS-API in itself does not authenticate or encrypt the connection;
these processes are performed by an authentication or encryption
system configured to work with the GSS-API. The most common system
used with the GSS-API is
[bookmark: cvs-CHP-8-ITERM-2346]Kerberos 5.


The GSS-API is explained in RFC 2743, available at http://www.ietf.org/rfc/rfc2743.txt. RFC 1964
explains how the GSS-API interacts with Kerberos 5. To use Kerberos 5
with CVS, use the GSS-API and the gserver access
method. Kerberos 4 is used with the kserver
access mode, explained in the next section.


The repository path format for the GSS-API is:


:gserver:[user@]hostname[:[port]]/path


The default port for gserver is 2401. If
user is not specified, the client sends the
username of the calling user on the client computer.


The CVS client and server must both be compiled to run the GSS-API.
If you intend to encrypt the data stream, you also need to have
encryption enabled at compile time. You can test whether your CVS
program has the GSS-API compiled by attempting to check out a
sandbox. Example 8-8 shows the result when CVS does
not support the GSS-API.


[bookmark: cvs-CHP-8-EX-8]Example 8-8. Testing for gserver mode


bash-2.05a$ cvs -d :gserver:cvs:/var/lib/cvs checkout wizzard
cvs checkout: CVSROOT is set for a GSS-API access method but your
cvs checkout: CVS executable doesn't support it.
cvs [checkout aborted]: Bad CVSROOT: `:gserver:cvs:/var/lib/cvs'.


You can test for
[bookmark: cvs-CHP-8-ITERM-2347]encryption support by checking the options
list, as shown in Example 8-9.


[bookmark: cvs-CHP-8-EX-9]Example 8-9. Checking for encryption


bash-2.05a$ cvs --help-options 
CVS global options (specified before the command name) are:
.
.
.
    -x           Encrypt all net traffic.
.
.
.
(Specify the --help option for a list of other help options)


To recompile [bookmark: cvs-CHP-8-ITERM-2348]CVS to support the GSS-API, follow the
instructions given below. A more detailed discussion on installing
from source is provided in Chapter 2, but the
examples in that discussion do not include the GSS-API.


You need to use the --with-gssapi[=directory]
option to configure CVS to use the GSS-API. If you want
encryption, use --enable-encrypt as well.


[bookmark: cvs-CHP-8-NOTE-185]		

		[image: ]
		
Check your INSTALL file for the exact syntax of
configuration options in your version of CVS.


On some operating systems, the GSS-API is installed automatically. If
that's the case with your system, you may need to
use --without-gssapi if you
don't also have Kerberos 5 available.














To compile CVS with GSS-API support:



		Ensure that your computer has an installation of both the GSS-API and
Kerberos 5, with the header files.






		cd to the CVS source directory.




		Run make distclean to
remove any cached configuration information or other remnants of
previous compilations.




		Run configure with the arguments you need. To
configure CVS for the GSS-API, you need
--with-gssapi[=header
files]. To enable encryption, use
--enable-encrypt. The header
files argument to --with-gssapi
should be the path of the GSS_API directory that
contains libraries and include files (or a directory above that
directory).




		Run make.




		Change user to root or another privileged user.




		Run make install.





		

		[image: ]
		
Check the output of configure carefully to
ensure that CVS read the GSS-API include files. The output from
configure is saved in
config.log.














Using the GSS-API, CVS can authenticate and encrypt the data stream,
but it does not do these things by default. Use the
-a CVS option to authenticate the data stream,
and use the -x CVS option to encrypt it. You may
want to include these options in your .cvsrc
file. For example, to both authenticate and encrypt the data stream,
place the following in .cvsrc:


cvs -ax


To support the gserver access method, CVS needs
to run a server on the computer that hosts the repository. CVS uses
most of the same code to support the gserver and
pserver methods. To configure the repository to
run the CVS server, edit inetd.conf and add
cvs pserver (not gserver).
See Section 8.8 of
this chapter for more information on this configuration.


Install and configure Kerberos 5, per the instructions for your
Kerberos system. The principal name for CVS is
cvs/HOSTNAME, where
HOSTNAME is the canonical name of the host.


		

		[image: ]
		
[bookmark: cvs-CHP-8-ITERM-2349][bookmark: cvs-CHP-8-ITERM-2350]CVS 1.11.2 has a bug in its GSS-API
code. It fails to connect and produces the following error message
whenever it attempts to connect to a GSS-API server: cvs
[import aborted]: gserver currently only enabled for socket
connections.


Later versions do not have this problem, and there is a patch for
1.11.2 in the archives of the info-cvs mailing list.














The extent to which the GSS-API is secure depends on the particular
system you choose and whether you choose to authenticate or encrypt
the message stream. It's useful because of that
flexibility; you can determine precisely which level of security you
want. At present, the only system available to work with the GSS-API
and CVS is Kerberos 5, which provides a high level of authentication
security across an untrusted network, if the hosts connecting through
it are secure.


Once the GSS-API and Kerberos 5 are installed and configured and CVS
is recompiled, you can get a Kerberos ticket for your user on the
client and then run CVS commands normally. Example 8-10 shows how to check out a sandbox using the
gserver access method.


[bookmark: cvs-CHP-8-EX-10]Example 8-10. Using the gserver access method


[bookmark: cvs-CHP-8-ITERM-2351][bookmark: cvs-CHP-8-ITERM-2352][bookmark: cvs-CHP-8-ITERM-2353]bash$ cvs -d :gserver:helit:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
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[bookmark: toppage]
[bookmark: cvs-CHP-8-SECT-4]
8.4 The fork Access Method


The fork[bookmark: cvs-CHP-8-ITERM-2337][bookmark: cvs-CHP-8-ITERM-2338] access method acts like
ext without the external connection. You can use it only
when the repository and the sandbox are on the same computer.
fork makes CVS run in client/server mode and is
most useful for debugging � to isolate whether a fault is in
CVS's remote protocols or in the networking �
but it is also used as a substitute for the
local method.


The fork method uses the
CVS_SERVER environment variable, as described in
Section 8.3 earlier in this
chapter.


The repository path format for fork is:


[:fork:]/path


With the fork access method, both client and
server programs run under the username that the client was called
with and have the filesystem access of that user. Any programs CVS
calls (such as programs called from a scripting file) run with the
same username and access.


Security normally is not an issue with the fork
access method if the method is used on a single-user computer.
However, be aware of the security issues of shared filesystems or
shared mainframes; use the security services of your operating system
to secure a shared repository that is accessed with the
fork method.


Example 8-7 shows how to check out a sandbox using
the fork access method.


[bookmark: cvs-CHP-8-EX-7]Example 8-7. Using the fork access method


jenn@helit:/tmp$ cvs -d :fork:/var/lib/cvs checkout wizzard  
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
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[bookmark: toppage]
[bookmark: cvs-CHP-8-SECT-7]
8.7 The pserver Access Method


The pserver[bookmark: cvs-CHP-8-ITERM-2361][bookmark: cvs-CHP-8-ITERM-2362] method allows users to connect to the
repository with a username and password that are stored on the
repository server. The main advantage of pserver
is that it permits anonymous, passwordless, read-only access. The
main disadvantages of pserver mode are that it
uses a trivial encoding scheme for passwords and the data stream is
not encrypted. pserver mode is included in CVS
automatically, but it requires a password file that needs to be
configured.


To use pserver, you need a username on the
repository computer, to enable CVS to run programs on that computer.
You may share this username (your system
username) with other users and have a separate
CVS username to identify you to CVS as an
individual. You also need to log in before running other commands.


To support the pserver access method, CVS needs
to run a server on the computer that hosts the repository. To
configure the repository to run the CVS server, edit
inetd.conf and add cvs
pserver. See Section 8.8 of this chapter for
more information on inetd configuration.


The repository path format for pserver is:


:pserver:[[user][:password]@][hostname:[port]]/path


The default port for pserver is 2401. If the
user is not specified, the client sends the username of the calling
user on the client computer.


You need to configure the passwd file and
possibly the readers and
writers files before you can use
pserver. These files are explained in Section 8.7.1 and Section 8.7.2 of this chapter.
You also need to use the login command,
explained in Section 8.7.3.


		

		[image: ]
		
You can bypass the passwd file by using the
SystemAuth configuration option in the
config file (explained in Chapter 6).


If you bypass the passwd file using
SystemAuth, CVS uses the shell account passwords
for your users with the minimal security it uses for
pserver passwords. Be sure you take the security
risks into account if you choose to do this.














Once CVS is configured for pserver, you can
check out a sandbox or use other CVS commands normally, using the
pserver repository path when necessary. Example 8-13 shows how to check out a sandbox using the
pserver access method.


[bookmark: cvs-CHP-8-EX-13]Example 8-13. Using the pserver access method


[bookmark: cvs-CHP-8-ITERM-2363]bash-2.05a$ cvs -d :pserver:jenn@cvs:/var/lib/cvs login
Logging in to :pserver:jenn@cvs:2401/var/lib/cvs
CVS password:
bash-2.05a$ cvs -d :pserver:jenn@cvs:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
.
.
.


[bookmark: cvs-CHP-8-SECT-7.1]
8.7.1 The passwd File


[bookmark: cvs-CHP-8-ITERM-2364][bookmark: cvs-CHP-8-ITERM-2365][bookmark: cvs-CHP-8-ITERM-2366]The passwd file in
the repository's CVSROOT
directory stores passwords and usernames for the
pserver access method. The format is as follows:


 CVS_username:password:system_username


The CVS_username is the name the user sends to
CVS. The system_username is the name the CVS
programs run under. If these names are the same, the
system_username does not need to be given, as it
defaults to the CVS_username. The
CVS_username is shown in the
author field of cvs log
output.


The system_username must exist on the repository
server. The CVS_username
doesn't need to exist on the server unless
it's the same as the
system_username. If the
system_username does not exist on the server,
the commands fail, even if the user authenticates as far as CVS is
concerned.


If the password field is empty, the user
automatically authenticates even with no password.


Example 8-14 shows a passwd file.


[bookmark: cvs-CHP-8-EX-14]Example 8-14. A passwd file


anonymous:
jenn:ENCRYPTEDPASSWORD
doppel:ENCRYPTEDPASSWORD
chris:ENCRYPTEDPASSWORD:cvsusers
peter:ENCRYPTEDPASSWORD:cvsusers
asmith:ENCRYPTEDPASSWORD:anne


The passwords are encrypted with the standard Unix crypt(
) function and need to be encrypted elsewhere and pasted
in; there currently is no code that edits this file. You can use the
Unix mkpasswd utility to create a suitable
encrypted string from a plain-text password.


		

		[image: ]
		
Another way to generate passwords is to use the Perl command
perl -e 'print crypt "password", "salt";'.
Replace salt with any two characters, to
randomize the results.














A single system username can be shared by multiple users with
different CVS usernames. This can be used to
allow several people to work on a project and record the changes
across multiple users. (Of course, this could also be done with group
permissions.) If appropriate for your security needs, you can
restrict the system usernames so that they can only run CVS.


The passwd file should be edited in place; it
should not be checked out to sandboxes.


[bookmark: cvs-CHP-8-NOTE-193]		
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[bookmark: cvs-CHP-8-ITERM-2367]You can grant anonymous, read-only
access to CVS using pserver. Set up the
passwd file in the CVSROOT
directory with the user anonymous (or any other
username) with no password or system name, and add the user
anonymous to the readers
file.


A better way to grant anonymous, read-only access is to use the
operating system's built-in security. This method is
explained in Chapter 6.


The readers file is described in the next
section.














[bookmark: cvs-CHP-8-SECT-7.2]
8.7.2 The readers and writers Files


The readers[bookmark: cvs-CHP-8-ITERM-2368] and
writers[bookmark: cvs-CHP-8-ITERM-2369] files in the repository's
CVSROOT[bookmark: cvs-CHP-8-ITERM-2370][bookmark: cvs-CHP-8-ITERM-2371]
directory control whether someone using the
pserver access method has permission to write to
the repository. These files affect only users using the
pserver access method; repository access using
the other access methods is controlled by the filesystem permissions.


The readers and writers
files use the CVS username, not the system username, to determine
whether a user has access.


Users gain access to the repository according to the following rules:



		If a user is listed in the readers file, she has
read-only access to the repository.




		If the writers file exists and a user is not
listed in the writers file, she has read-only
access to the repository.




		If a user is listed in the writers file but not
in the readers file, she has read-write access
to the repository.




		If a user is listed in both readers and
writers, CVS takes the conservative choice and
she has read-only access to the repository.







Both files are one name per line. You must have a newline character
after the last username. An example readers or
writers file is shown in Example 8-15.


[bookmark: cvs-CHP-8-EX-15]Example 8-15. readers or writers file


jenn
doppel
asmith
peter


[bookmark: cvs-CHP-8-SECT-7.3]
8.7.3 login and logout


[bookmark: cvs-CHP-8-ITERM-2372][bookmark: cvs-CHP-8-ITERM-2373][bookmark: cvs-CHP-8-ITERM-2374][bookmark: cvs-CHP-8-ITERM-2375][bookmark: cvs-CHP-8-ITERM-2376]The passwd file
controls whether the CVS server requires a password for any given
user. If the server requires a password, pserver
requires you to use the cvs login and
cvs logout commands. Run the cvs
login command before any other CVS command, setting the
repository path, if necessary, with one of the usual methods. Example 8-16 shows how to log in with
pserver mode.


[bookmark: cvs-CHP-8-EX-16]Example 8-16. Logging in with pserver


bash-2.05a$ cvs -d :pserver:jenn@cvs.nosuch.net:/var/lib/cvs login
Logging in to :pserver:jenn@cvs:2401/var/lib/cvs
CVS password:


You can also supply the password during the command, as shown in
Example 8-17.


[bookmark: cvs-CHP-8-EX-17]Example 8-17. Giving a password at login


bash-2.05a$ cvs -d :pserver:jenn:password:@cvs.nosuch.net:/var/lib/cvs login
Logging in to :pserver:jenn@cvs:2401/var/lib/cvs


Once you have successfully logged in, CVS records the password and
other data in the .cvspass file in your home
directory on your client computer. This filename can be changed by
putting the path to the new file in the
CVS_PASSFILE environment variable in the client
before you run login. CVS stores the data
indefinitely in the format /1 user@host:port/path
Aencoded_password, one repository to a line. (Yes, there
is a literal A before the password;
that's an internal version identification system.)


You can remove this line from the file by using cvs logout
with the same CVSROOT, in which case
you would need to log in again the next time you wish to use
pserver access to connect to that repository.


The password is encoded using a simple encoding scheme and can be
decrypted easily by a malicious user. It is encoded against
inadvertent, nonmalicious reading, but it is not secure.


[bookmark: cvs-CHP-8-SECT-7.4]
8.7.4 Security


[bookmark: cvs-CHP-8-ITERM-2377][bookmark: cvs-CHP-8-ITERM-2378]CVS
searches the [bookmark: cvs-CHP-8-ITERM-2379]passwd
file in the CVSROOT directory for usernames and
passwords for pserver access. Because of the
trivial encoding, passwords used for pserver
access should not be the same as the passwords used for access to the
main filesystem of the repository server. The passwd
file should not be included in the
checkoutlist list in the
cbeckoutlist file. It should always be edited in
place, because multiple copies of the passwords in various sandboxes
is a security risk.


CVS can also fall back to
[bookmark: cvs-CHP-8-ITERM-2380][bookmark: cvs-CHP-8-ITERM-2381]system-level user
[bookmark: cvs-CHP-8-ITERM-2382]authentication. If a user is not found in
the passwd file, CVS (by default) authenticates
the user with the system's normal authentication
method. To prevent users from connecting to CVS with systemwide
passwords, this fallback system should usually be disabled; it should
definitely be disabled if the data might be transmitted across an
untrusted network. Disable it by editing the
config file in the CVSROOT
directory and setting the SystemAuth value to
no.


If users with pserver access can edit the
CVSROOT scripting files, an attacker who
decrypts a pserver access password can force CVS
to run arbitrary scripts. Fortunately, scripts run with the access
level of the system user as determined when CVS reads the
passwd file; the access level is not determined
by the daemon that runs CVS.


Be aware that once an intruder has write access to the CVS
repository, he may be able to gain additional access to the system.
If your communications travel over a hostile network,
don't use
pserver[bookmark: cvs-CHP-8-ITERM-2383]
for access where users can change data. pserver
can be useful for read-only, anonymous access, but I recommend you
use something else for other kinds of access. If you need to use
pserver, an SSH tunnel may be a reasonable
compromise.[bookmark: cvs-CHP-8-ITERM-2384][bookmark: cvs-CHP-8-ITERM-2385]
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[bookmark: cvs-CHP-8-SECT-6]
8.6 The kserver Access Method


The kserver[bookmark: cvs-CHP-8-ITERM-2354][bookmark: cvs-CHP-8-ITERM-2355] method is used to connect using
Kerberos 4. If you do not have an existing Kerberos 4 installation on
your CVS repository server, I recommend you use Kerberos 5. Kerberos
4 has known weaknesses that Kerberos 5 resolves. This section assumes
that you have an existing Kerberos 4 installation and the
documentation to configure and use it.


		

		[image: ]
		
[bookmark: cvs-CHP-8-ITERM-2356]Kerberos 4 is a reasonably secure
[bookmark: cvs-CHP-8-ITERM-2357]authentication system, but it has known
flaws. Kerberos 5 fixes some of them; most critically, it prevents a
replay attack. In Kerberos 4, there is a five-minute window in which
an attacker can sniff an authentication request, modify and re-send
it, and get an authentication ticket. Kerberos 5 allows only one
ticket to be produced per request.














The repository path format for Kerberos is:


:kserver:[user@]hostname[:[port]]/path


The default port for kserver is 1999. If
user is not specified, the client sends the
username of the calling user on the client computer.


The CVS client and server must both be compiled to run Kerberos 4. If
you intend to encrypt the data stream, you also need to have
encryption enabled at compile time. You can test whether your CVS
program has compiled kserver support by checking
the command list, as shown in Example 8-11.


[bookmark: cvs-CHP-8-EX-11]Example 8-11. Testing for kserver mode


bash-2.05a$ cvs --help-commands
CVS commands are:
.
.
.
        kserver      Kerberos server mode
.
.
.
(Specify the --help option for a list of other help options)


You can test for
[bookmark: cvs-CHP-8-ITERM-2358]encryption support by checking the options
list, as shown earlier in Example 8-9.


To use CVS with kserver, install and configure
Kerberos 4 as described in your Kerberos manual. You need to have the
header files for Kerberos 4 available for CVS to link to. The
principal name for CVS is cvs.


To recompile [bookmark: cvs-CHP-8-ITERM-2359]CVS to support Kerberos 4, follow the
instructions in Chapter 2 on installing from
source. Use the --with-krb4[=header-files]
option to configure to get Kerberos
authentication support. Use the Kerberos directory as the argument
to --with-krb4. (You need the Kerberos
directory you intend to compile against, usually one with
include and lib
subdirectories.) If you also desire
[bookmark: cvs-CHP-8-ITERM-2360]encryption, use
--enable-encrypt as well.


		

		[image: ]
		
Check your INSTALL file for the exact syntax of
configure options in your version of CVS.














CVS needs to run a server on the repository computer to support the
kserver access method. Edit
inetd.conf and add a line for cvs
kserver. See Section 8.8 of this chapter for
details on how to edit inetd.conf.


Using Kerberos 4, CVS can encrypt the data stream, but it does not do
this by default. Use the -x option to encrypt
the data stream. You may want to include this option in your
.cvsrc file. For example:


cvs -x


To run CVS, get a Kerberos ticket for the user on your client; then
call CVS the usual way with the kserver method.
Example 8-12 shows how to check out a sandbox using
the kserver access method.


[bookmark: cvs-CHP-8-EX-12]Example 8-12. Using the kserver access method


bash$ cvs -d :kserver:helit:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
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[bookmark: cvs-APP-A-SECT-3]
A.3 Unix and Linux Clients


[bookmark: cvs-APP-A-ITERM-2744][bookmark: cvs-APP-A-ITERM-2745][bookmark: cvs-APP-A-ITERM-2746][bookmark: cvs-APP-A-ITERM-2747]CVS is native to the Unix and
Linux operating systems; consequently, there are no line-ending or
capitalization issues. The standard, command-line client is intended
for use with Unix and Linux, but there is also a wide variety of
graphical CVS clients available for Unix and Linux systems.


[bookmark: cvs-APP-A-SECT-3.1]
A.3.1 Cervisia


[bookmark: cvs-APP-A-ITERM-2748]Cervisia is
available from http://cervisia.sourceforge.net/. It requires
the QT and KDE libraries, but it runs on Gnome and other graphical
environments if the QT and KDE libraries are available.


Cervisia provides a configurable list of frequently used CVS
repositories, and configurable key bindings for common commands.
Cervisia supports the commit,
import, and update
commands, as well as the tagging and watching sets of
commands. One particularly useful setting is the option to run
cvs edit automatically, to notify other
developers when you intend to edit a file.


Cervisia has two main sections in its display screen, shown in Figure A-8. The upper section lists files and
directories, and the lower section displays the output of the CVS
commands that Cervisia executes for you. Right-click on a file in the
upper section to open a menu with options to open the file in an
editor, commit a changed file, add a file, remove a file, or run a
diff over two revisions of a file.



[bookmark: cvs-APP-A-FIG-8]Figure A-8. The Cervisia CVS client


[image: figs/ecvs_aa08.gif]
The Resolve menu option, which you can access by right-clicking the
mouse, supports automatic conflict resolution. When you invoke
automatic conflict resolution, Cervisia displays both files, as well
as the merged version of the two files. Cervisia then allows you to
choose from several methods for handling any conflicts as a result of
the merge.


[bookmark: cvs-APP-A-SECT-3.2]
A.3.2 LinCVS


[bookmark: cvs-APP-A-ITERM-2749]LinCVS is available
from http://www.lincvs.org/. It
requires the QT toolkit, but it runs in most graphic environments.


[bookmark: cvs-APP-A-NOTE-212]		

		[image: ]
		
The LinCVS web site displays in German by default, but it provides an
English translation if you click on the British flag.


LinCVS is also available for Windows.














Start using LinCVS by selecting the "Add to
workbench" option under the Projects menu and
choosing a top-level directory above at least one of your sandboxes.
LinCVS searches the directory and determines which files are
controlled by CVS. It then adds those files to the
workbench, which is a directory tree in the left
window. The workbench is updated automatically on a periodic basis
with a configurable timeout. You can add multiple directories to your
workbench.


Figure A-9 shows the LinCVS display. The
upper-right window contains the files in the active directory;
double-clicking on a file opens it in an editor. The lower-right
window displays CVS command output, though output for some of the
commands is also displayed in a dialog.



[bookmark: cvs-APP-A-FIG-9]Figure A-9. The LinCVS main window


[image: figs/ecvs_aa09.gif]
[bookmark: cvs-APP-A-SECT-3.3]
A.3.3 Pharmacy


[bookmark: cvs-APP-A-ITERM-2750]Pharmacy is
available from http://pharmacy.sourceforge.net/. It requires
the Gnome libraries, but runs in almost any graphic environment.


The upper-left window is a directory tree that supports multiple
repositories. The upper-right window displays files. The lower window
is a console that also provides other tools. The console is a full
command-line system, and it also displays command output. Figure A-10 shows the Pharmacy windows.



[bookmark: cvs-APP-A-FIG-10]Figure A-10. The Pharmacy CVS client


[image: figs/ecvs_aa10.gif]
[bookmark: cvs-APP-A-SECT-3.4]
A.3.4 tkCVS


[bookmark: cvs-APP-A-ITERM-2751]tkCVS is available
from http://tkcvs.sourceforge.net/. It requires
the Tcl/Tk libraries and works in most graphic environments.


tkCVS provides most CVS commands. It opens in your home directory and
displays files and directories in the main window, with the last
modification date to the right if a file or directory is not part of
a sandbox. When the current working directory is a sandbox, the date,
status, revision, and editors are displayed to the right of the
filenames. Sandbox directories have a red
"CVS" label on their folders.


Double-clicking on a filename opens an editor, as does selecting the
file and clicking the Edit button. Double-clicking on a directory
moves you into that directory. Double-clicking the
".." directory
takes you back to the parent directory.


Commands are available from buttons at the bottom of the window or
menus in the menu bar at the top. Some commands display a dialog and
have further options within the dialog. The menus can be torn off and
placed in convenient areas of your desktop. The results of a
diff command are displayed side-by-side in a
dialog window. diff,
annotate, and log dialogs
are searchable, and the color-coded annotation screen is helpful.
Figure A-11 shows the tkCVS main windows.



[bookmark: cvs-APP-A-FIG-11]Figure A-11. The tkCVS main window


[image: figs/ecvs_aa11.gif]
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[bookmark: cvs-CHP-7-SECT-5]
7.5 Tools


[bookmark: cvs-CHP-7-ITERM-2275][bookmark: cvs-CHP-7-ITERM-2276]Project
[bookmark: cvs-CHP-7-ITERM-2277]administrators should be aware of the
CVS commands described in Chapter 3 and
Chapter 5. You may also want to read
Chapter 4 and Chapter 6.


In addition to the commands described in those chapters, there are
two commands that are particularly useful to project administrators:
cvs admin and cvs history.
cvs admin allows you to use RCS-like commands on
files stored in the repository. cvs history
provides a record of the actions performed on a
project's files and is similar to cvs
log or cvs annotate.


[bookmark: cvs-CHP-7-SECT-5.1]
7.5.1 The cvs admin Command


The cvs admin[bookmark: cvs-CHP-7-ITERM-2278][bookmark: cvs-CHP-7-ITERM-2279] command is
used to edit the RCS files directly in the repository. It is more
accurately thought of as a set of commands than a single command, as
it provides many of the commands that RCS would make available,
though not all of these commands are usable or have an effect that
matters to CVS. These commands are present mostly for historic
reasons and backward compatibility with early versions of CVS.


If there is a system group called cvsadmin on
the repository server, only users in that group can use the
cvs admin command. If this group does not exist,
any user can use the cvs admin commands on any
repository files they have permission to change. Consider using the
cvsadmin system group, as some of the
cvs admin commands can prevent CVS from using
the affected file or files.


		

		[image: ]
		
There is a new option in the config file of CVS
1.12.1 and later. The UserAdminCommands option
allows the system administrator to set cvs admin
options that users who are not in the cvsadmin
group can run.














The syntax for cvs admin is as follows:


cvs [cvs-options] admin command-options [filename...]


I strongly recommend always stating the filenames you wish
cvs admin to act on, as some of the
cvs admin commands can be difficult or
impossible to recover from if you accidentally use them on the wrong
file. If you do not specify a filename, cvs
admin operates on all files in the current sandbox
directory and moves recursively down its subdirectories.


Each of the RCS commands that cvs admin provides
is represented by a command option to cvs admin.
RCS commands that are obsolete or meaningless when used with CVS are
not listed in this chapter. For many of the commands, there can be no
space between an option and its argument. See Chapter 10 for the full list of cvs
admin command options.


The most commonly used cvs admin option is the
-k option, which sets the default
keyword-substitution mode for a file. This option is explained in the
Section 3.11 of Chapter 3. If you forget to set the
-kb keyword-substitution mode of a binary file
when you add it to the repository, you can use cvs admin
-kb filename to correct the mistake.


If you use the rcslock script to reserve
development of files, as described in Chapter 5,
you use cvs admin -l
filename and cvs admin -u
filename to lock and unlock the file you are
reserving.


The -o option is used in one of the methods of
moving files, as described in Chapter 6. This
option allows you to remove old revisions of a file, effectively
collapsing the changes from those revisions into a single revision.
It cannot be reversed once it is done, so be very careful and test it
on a copy of the repository first. The full syntax of the
-o option is provided in Chapter 10.


The -m option allows you to replace a log
message. The -s option is used to set the state
of a file. The state is shown in cvs log output
and in the results of the Log keyword. The
-t option is used to set a description of the
file, which is also shown in cvs log output.


		

		[image: ]
		
The -U option to cvs admin
sets file locking to nonstrict, which prevents CVS from working with
a file effectively. The -L option repairs this
problem by setting the file locking to strict. The
-U and -L options should
not be used, but if someone accidentally uses -U
while trying to use -u, you now know you can use
-L to repair the damage.














[bookmark: cvs-CHP-7-SECT-5.2]
7.5.2 The cvs history Command


The cvs history[bookmark: cvs-CHP-7-ITERM-2280][bookmark: cvs-CHP-7-ITERM-2281] command
reports on the history of actions performed on the files in a
repository. This command is a variation of the cvs
log command explained in Chapter 5. The
cvs log command displays only commit actions;
cvs history can display most types of actions.


[bookmark: cvs-CHP-7-SECT-5.2.1]
7.5.2.1 The history file


cvs history uses the
history[bookmark: cvs-CHP-7-ITERM-2282] file in a repository's
CVSROOT directory as a database and displays
only events that have occurred while the file is present and
writable. The cvs init command creates the
history file by default. Note that CVS will not
report an error if the history file is removed.


The history file must be writable by all users.
Since it never causes a script to be executed, this is not a security
issue. The actions that are logged to the history file are controlled
by the LogHistory setting in the
config file in the repository's
CVSROOT directory.


[bookmark: cvs-CHP-7-SECT-5.2.2]
7.5.2.2 cvs history output


[bookmark: cvs-CHP-7-ITERM-2283][bookmark: cvs-CHP-7-ITERM-2284]The
format of the output of the cvs history command
varies, depending on the options chosen. The basic format of each
line of the history output is:


type date timezone user {revision|path|branch} {module|directory|tag|filename} 
[module|project-root-directory] access_type


The type is a single letter, representing one of
the types given in the list at the end of this section. The
timezone is +0000 (i.e.,
UTC) if not specified otherwise. The access type is
remote or local; if it is
local, it shows the directory the sandbox was in
when the command recorded in the history file
was run.


Example 7-15 shows an example of most of the output
types for cvs history. Whitespace has been
removed to prevent the output from wrapping.


[bookmark: cvs-CHP-7-EX-15]Example 7-15. cvs history command output


bash-2.05a$ cvs history -e -zUTC
O 2002-08-22 05:42 UTC jenn wizzard =wizzard= <remote>/*
O 2002-10-03 08:38 UTC jenn wizzard =wizmake= /tmp/*
O 2002-10-03 08:38 UTC jenn wizzard/src =wiztest= /tmp/*
M 2002-08-22 08:00 UTC jenn 1.8 1-introduction.sxw cvsbook =  = <remote>
A 2002-08-29 12:17 UTC jenn 1.1 Z-copiesto cvsbook =  = <remote>
W 2002-09-12 04:36 UTC jenn wizzard.h wizzard/src =  = <remote>/src
C 2002-09-12 05:32 UTC jenn 1.2 main.c wizzard/src =  = <remote>
G 2002-09-12 05:32 UTC jenn 1.4 wizzard.h wizzard/src  =  = <remote>
R 2002-09-12 06:07 UTC jenn 1.3 main.c wizzard/src =  = <remote>
T 2002-09-13 04:04 UTC jenn wizzard [pre_alpha_0-2:HEAD]
T 2002-09-13 04:04 UTC jenn wizzard [pre_alpha_0-2:2002.09.13.04.04.22]
T 2002-09-13 07:12 UTC jenn wizzard [beta_0-1_branch:beta_0-1_branch_root]
E 2002-10-01 07:00 UTC jenn [2002.10.01] wizzard =wizzard= <remote>/*
F 2002-10-02 17:48 UTC jenn =wizzard= <remote>/*


[bookmark: cvs-CHP-7-SECT-5.2.3]
7.5.2.3 Using the cvs history command


[bookmark: cvs-CHP-7-ITERM-2285][bookmark: cvs-CHP-7-ITERM-2286]The
syntax for the cvs history command is


cvs [cvs-options] history [command-options] [filenames...]


The options to cvs history modify how much of
the history is shown for which users and modules. The
-T, -c, and
-o options display the records for tags,
commits, and checkouts, respectively. The -e
option displays all record types. The -z timezone
option converts times and displays them in the specified
time zone.


CVS does not allow you to combine the -T,
-c, -o,
-x, and -e options. If you
wish to display multiple action types, use the
-x option with a type
letter.


[bookmark: cvs-CHP-7-ITERM-2287][bookmark: cvs-CHP-7-ITERM-2288]The
types shown in the history output are designated
by letters, which can also be used with the -x
option to specify the types of events you wish to display. Multiple
types can be specified. These are the types:



		A


		
Report on records of files added to the repository (a committed add).





		C


		
Report on records showing files that would have been updated in a
sandbox, but that needed to be merged and for which there were
conflicts in the merge (compare with G and
U).





		E


		
Report on records of files being exported.





		F


		
Report on records of files being released.





		G


		
Report on records of a file being updated in a sandbox with a
successful merge (compare with C and
U).





		M


		
Report on records of a file being modified (a successful commit of a
sandbox revision).





		O


		
Report on records of files being checked out.





		R


		
Report on records of files being removed from the active part of the
repository (a committed remove).





		T


		
Report on records of files being tagged or rtagged.





		U


		
Report on records of a file being updated in a sandbox with no merge
required (compare with C and
G).





		W


		
Report on records of a file being deleted from a sandbox during an
update because it is no longer active in the repository.








The full list of command options for cvs history
is provided in Chapter 10.[bookmark: cvs-CHP-7-ITERM-2289][bookmark: cvs-CHP-7-ITERM-2290][bookmark: cvs-CHP-7-ITERM-2291][bookmark: cvs-CHP-7-ITERM-2292]
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A.2 Macintosh Clients


[bookmark: cvs-APP-A-ITERM-2738][bookmark: cvs-APP-A-ITERM-2739]There
[bookmark: cvs-APP-A-ITERM-2740]are three clients available
specifically for the Macintosh operating system: MacCVS (described
earlier in Section A.1),
MacCVSClient, and MacCVS Pro.


If you are running Mac OS 9 or earlier, you need to be aware of two
issues:



		The Macintosh CVS clients for OS 9 and earlier don't
have built-in SSH support. You can use SSH by following the tunnel
workaround in Section A.1.1.3.




		CVS clients in Mac OS 9 and earlier may have line-ending issues, as
described in Section A.4.







OS X does not have either of these problems, as it has a built-in SSH
client and both OS X and CVS use Unix-style line endings.


[bookmark: cvs-APP-A-NOTE-211]		

		[image: ]
		
If you are running OS X, in addition to using the Macintosh-specific
clients mentioned in this chapter, you can use the CVS command-line
client, as well as the Unix and Linux graphical clients.


The Concurrent Versions Librarian (CVL) client is designed
specifically for Mac OS X. It is available from http://sente.epfl.ch/software/cvl/.














[bookmark: cvs-APP-A-SECT-2.1]
A.2.1 MacCVSClient


MacCVSClient is available for OS X and earlier versions from
http://www.heilancoo.net/MacCVSClient/.


The main display of MacCVSClient is a modules window, which provides
a hierarchical list of files that includes status information. Output
from commands such as diff or
log is stored and can be retrieved from this
window later in the session, as well as immediately after you run a
command. If you switch to another application, then return,
MacCVSClient attempts to refresh the cached states and modification
times of any open folders.


MacCVSClient supports the pserver and
ext (rsh-only)
repository-access methods. You can configure the repository path in
the Preferences dialog from the Edit menu, shown in Figure A-6. Conflicts and the results of the
diff command are color-coded to improve
readability.



[bookmark: cvs-APP-A-FIG-6]Figure A-6. MacCVSClient Preferences dialog


[image: figs/ecvs_aa06.gif]
[bookmark: cvs-APP-A-SECT-2.2]
A.2.2 MacCVS Pro


MacCVS Pro is a graphical client for the Macintosh, available from
http://www.maccvs.org/. It has
versions for OS X, OS 9, and earlier.


MacCVS Pro supports the Kerberos, pserver, and
ext (rsh-only) access
methods. The main display is a session window, which contains a
hierarchical list of available folders and files. Files are shown
with status information. Output from commands such as
log and diff is displayed
in a separate window. diff output is
color-coded.


MacCVS Pro is fully multithreaded, enabling you to run several
commands simultaneously. Commands that take time, such as
update and commit, have a
progress bar. A find lurkers command is a useful
tool for locating files that have been left uncommitted.


Figure A-7 shows the MacCVS Pro Preferences dialog
in the foreground and the main display window in the background.



[bookmark: cvs-APP-A-ITERM-2741][bookmark: cvs-APP-A-ITERM-2742][bookmark: cvs-APP-A-ITERM-2743][bookmark: cvs-APP-A-FIG-7]Figure A-7. MacCVS Pro Preferences dialog


[image: figs/ecvs_aa07.gif]
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[bookmark: cvs-CHP-7-SECT-4]
7.4 Interfacing with External Programs


[bookmark: cvs-CHP-7-ITERM-2257][bookmark: cvs-CHP-7-ITERM-2258]CVS is rarely used alone. There are a
number of [bookmark: cvs-CHP-7-ITERM-2259]project-management tools available, each
used to perform a different set of tasks. The scripting files can be
used to connect CVS to other project-management tools, such as bug
trackers and build scripts.


[bookmark: cvs-CHP-7-SECT-4.1]
7.4.1 Interfacing with Bug Trackers


Interfacing with a [bookmark: cvs-CHP-7-ITERM-2260]bug tracker is easiest if the tracker
accepts input from standard input or via an email form. Use the
rcsinfo file to have the cvs
commit editor screen include the template your bug tracker
requires, and use the verifymsg file to ensure
that all fields are filled in appropriately. Then have a script in
verifymsg or loginfo mail
the log data to your bug tracker.


Example 7-11 and Example 7-12 show how to integrate with the
[bookmark: cvs-CHP-7-ITERM-2261]Bugzilla
bug-tracking tool, available at
http://bugzilla.mozilla.org/. These examples
assume that the Bugzilla email gateway has been enabled. The
@resolution field in the message template allows
you to change a project's status and is supported
directly by Bugzilla.


Use the verifymsg script in Example 7-11 to separate out the bug ID so it can be used
in the mail subject (which must have the format [Bug
XXXX]). The rest of the log message can be sent as the
mail body. The script uses the read command to
get the bug ID from the first line of the log message, checks that
the first line it reads uses the format it expects, and then mails
the bug ID and the rest of the stdin input to
the user bugzilla on the same computer. The
script returns 1 if the format was wrong and
0 if it succeeds in mailing everything to
Bugzilla.[bookmark: cvs-CHP-7-ITERM-2262]


[bookmark: cvs-CHP-7-EX-11]Example 7-11. Interfacing with Bugzilla, verifymsg


#! /bin/bash
read prompt bugid
if [ $prompt != '@bugid' ]; then
     return 1
else
     mail -s "[Bug $bugid]" bugzilla
fi
return 0


Example 7-12 shows an rcsinfo
template file that contains the @bugid string
that Example 7-11 expects and the
@resolution and @message
strings that Bugzilla supports. You should enter the bug ID,
resolution status, and a log message to the right of each of these
prompts.


[bookmark: cvs-CHP-7-EX-12]Example 7-12. Interfacing with Bugzilla, message template


@bugid 
@resolution
@message


A more complete verifymsg script than the one
shown in Example 7-11 would include a facility to
strip comments out of the template file, and the template file would
have comments explaining what to write beside each prompt. (CVS
strips lines that start with the string CVS:, so
you can use that mechanism instead of your own comment-stripping
code.)


Example 7-13 shows the lines in the
verifymsg and rcsinfo files
that would call these scripts for the wizzard
project, if the scripts were called
bugzilla-mail and
bugzilla-template.


[bookmark: cvs-CHP-7-ITERM-2263][bookmark: cvs-CHP-7-EX-13]Example 7-13. Interfacing with Bugzilla, scripting files


# In verifymsg, call the script bugzilla-mail
^wizzard\(/\|$\) /var/lib/cvsroot/CVSROOT/scripts/bugzilla-mail
   
# In rcsinfo, call bugzilla-template
^wizzard\(/\|$\) /var/lib/cvsroot/CVSROOT/scripts/bugzilla-template


[bookmark: cvs-CHP-7-SECT-4.2]
7.4.2 Interfacing with Build Scripts


[bookmark: cvs-CHP-7-ITERM-2264][bookmark: cvs-CHP-7-ITERM-2265]A [bookmark: cvs-CHP-7-ITERM-2266][bookmark: cvs-CHP-7-ITERM-2267]build for publication should be
slightly different from a build for development. During development,
your developers want to start with a recent sandbox, build from that
sandbox, make their changes, and then test only those changes.
However, a build for testing or publication should be taken from a
known set of revisions, frequently the most up-to-date revisions.


Fortunately, both building for incremental testing and building for a
major release can be done using the same build script. If the script
is included in the project files and designed to be able to be run
from a sandbox, the developers can run their test builds from their
sandboxes and the project lead can run testing or publication builds
from an exported copy of the project files. Note that
it's good practice to tag the
project's files just before a testing or publication
build, so that the exact revisions can be easily retrieved later.


If your developers are sharing a central set of files and have only a
partial set of the project's files in their
sandboxes, you can have the build script set up symbolic links to the
shared files from their sandboxes or call files from a central
location.


If your developers are changing copies of a set of files but will
eventually want to distribute your project's files
across several unrelated directories, it is best to develop the
project to build under a single root directory, then distribute the
files across multiple directories as part of the installation script.


Example 7-14 is a script for the
wizzard project that tags the head revisions of
all files, then builds and installs the project (assuming the
Makefile is properly configured). To create a
build of this script for development, produce a smaller script that
contains only the make and make
install commands and run the miniscript from a
developer's sandbox. To create a build of the
project for testing or publication, run the full script given in
Example 7-14 from any directory.


[bookmark: cvs-CHP-7-EX-14]Example 7-14. Building for testing or publication


/usr/bin/cvs -d cvs:/var/lib/cvs rtag -r HEAD $1 wizzard
if [ $? -eq 0 ]; then
     cd /tmp
     /usr/bin/cvs -d cvs:/var/lib/cvs export -r $1 wizzard
     if [ $? -eq 0 ]; then
          cd wizzard
          /usr/bin/make
          /usr/bin/make install
     else
          echo "Export failed."
     fi     
else
        echo "Tag failed."
fi


[bookmark: cvs-CHP-7-SECT-4.3]
7.4.3 Enforcing Standards


[bookmark: cvs-CHP-7-ITERM-2268]The different scripting files can be
used in the following ways to enforce project standards:


[bookmark: cvs-CHP-7-ITERM-2269][bookmark: cvs-CHP-7-ITERM-2270][bookmark: cvs-CHP-7-ITERM-2271][bookmark: cvs-CHP-7-ITERM-2272][bookmark: cvs-CHP-7-ITERM-2273][bookmark: cvs-CHP-7-ITERM-2274]
		commitinfo[bookmark: cvs-CHP-7-ITERM-2269] 


		
Can be used to run a program through a layout checker, run a system
configuration file through a syntax checker, or run a documentation
file through a spelling and grammar checker. If the checker returns a
nonzero exit status, the file is not committed and the commit fails
for all files in that commit.





		verifymsg[bookmark: cvs-CHP-7-ITERM-2270] 


		
Can be used to ensure that log messages meet the
project's standards and contain the correct fields.
This file can also be used to generate fields and include them in the
log message.





		taginfo[bookmark: cvs-CHP-7-ITERM-2271] 


		
Can be used to enforce a standard format for tag names.[bookmark: cvs-CHP-7-ITERM-2272][bookmark: cvs-CHP-7-ITERM-2273][bookmark: cvs-CHP-7-ITERM-2274]
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[bookmark: toppage]
[bookmark: cvs-APP-A-SECT-1]
A.1 Multi-Operating-System Clients


[bookmark: cvs-APP-A-ITERM-2720]If [bookmark: cvs-APP-A-ITERM-2721]your development team is not familiar
with CVS, you may want to ensure that everyone is using the same CVS
client. This helps minimize support problems; if someone has a
problem, his fellow developers are familiar with the tools
he's using and can offer helpful advice.


The clients described in this section look and operate the same
across several different environments. The first three represent a
set of clients that are designed for all three major operating
systems�Unix/Linux, Macintosh, and Windows�and work from
the same base code. The other two GUI clients are Java clients that
work on any operating system twith a Java Runtime Environment.


[bookmark: cvs-APP-A-SECT-1.1]
A.1.1 gCVS, WinCVS, and MacCVS


Three GUI clients�gCVS, MacCVS, and WinCVS�represent a
set of clients available from the same development team that work
identically across Unix/Linux, Macintosh, and Windows operating
systems. The clients are detailed and implement most of the functions
available from the CVS command line. Using these clients, you can
create a new repository, tag files, create watches, and report on the
differences between files. These clients are available from
http://www.wincvs.org and
http://cvsgui.sourceforge.net/.


[bookmark: cvs-APP-A-ITERM-2722]gCVS is for Linux and
Unix, [bookmark: cvs-APP-A-ITERM-2723]WinCVS is for
Windows, and [bookmark: cvs-APP-A-ITERM-2724]MacCVS
is for Macintosh. Because their interfaces are so similar, these are
good clients for groups that develop software across different
operating systems.


These clients are laid out with three main windows, as shown in
Figure A-1 (gCVS) and Figure A-2 (WinCVS). The leftmost window contains a
directory tree, the base directory of which is configurable. The
upper-right window shows the contents of the current directory, and
the lower-right window shows the output of the CVS commands that you
execute using the GUI.



[bookmark: cvs-APP-A-FIG-1]Figure A-1. The gCVS main window


[image: figs/ecvs_aa01.gif]

[bookmark: cvs-APP-A-FIG-2]Figure A-2. The WinCVS main window


[image: figs/ecvs_aa02.gif]
Using these GUI clients, you execute CVS commands by choosing a menu
option and then filling out some fields in a dialog. The output of
most commands is displayed in the lower-right window. This can be
irritating if the output from a given command is particularly large
or complex to read. Fortunately, you can resize the output window to
accomodate large and complex output. If you need to use options that
are not available in the menus and dialogs, you can run command-line
commands in these clients using the Command Line option in the Admin
menu.


Figure A-3 shows the Cvs Files menu in MacCVS, with
the output window in the background.



[bookmark: cvs-APP-A-FIG-3]Figure A-3. The MacCVS Cvs Files menu


[image: figs/ecvs_aa03.gif]
In Chapter 2, I recommended gCVS, WinCVS, and
MacCVS as CVS clients for a development team because they are popular
and have a common interface. Installation is similar for all CVS
clients on the same operating system, so I've chosen
these three to give an example for each operating system.


[bookmark: cvs-APP-A-SECT-1.1.1]
A.1.1.1 Installing gCVS


[bookmark: cvs-APP-A-ITERM-2725]gCVS
is a Linux and Unix client available from http://www.wincvs.org/ and http://cvsgui.sourceforge.net/. You can
install it from source, or you can use a package manager. To use a
package manager, follow the procedures givin in Chapter 2.


To install CVS from source, read the detailed instructions in Chapter 2. The procedure for installing gCVS is similar
to the procedure for installing CVS, though some of the commands
differ slightly.



		Decompress and expand the .tar.gz file using
tar - zxf filename.






		Read the INSTALL file in the top directory of
the source tree. If the instructions in the
INSTALL file differ from the instructions here,
use the instructions in the INSTALL file.




		Check whether the gtk development libraries are
available. gCVS needs to link to these libraries when it compiles.
They are available from http://www.gtk.org/.




		Change directories into the top directory of the source tree.




		Run ./make-configure --prefix=directory,
where directory is the location you want to
install gCVS.




		Run make.




		Change user to root, then
run make install.




		Add the installation directory to the path for your gCVS users.




		Run gCVS with the gcvs command.





Whether you install gCVS as a package or from source, you may also
need to install or configure SSH or Kerberos. If you intend to use
SSH and have not used it before, you need to generate keys. If you
are currently using SSH, you should already have keys. As an SSH
client is often installed by default in Unix and Linux systems, you
may only need to configure it.


[bookmark: cvs-APP-A-SECT-1.1.2]
A.1.1.2 Installing WinCVS


[bookmark: cvs-APP-A-ITERM-2726][bookmark: cvs-APP-A-ITERM-2727]WinCVS
requires Python. If you intend to connect with
[bookmark: cvs-APP-A-ITERM-2728]SSH, it requires you to install SSH as
well. These instructions assume that you will run WinCVS with SSH.
Older versions of WinCVS used
[bookmark: cvs-APP-A-ITERM-2729]Cygwin instead of
Python.



		Install Python 2.1 or later from http://www.python.org/.






		Install an SSH client such as
[bookmark: cvs-APP-A-ITERM-2730]Putty. Putty is
available at http://www.chiark.greenend.org.uk/~sgtatham/putty/.




		Use the key-generation program for your SSH client. Store both
private and public keys in files. If the key generator gives you a
public key to cut and paste, use Notepad or another text editor to
store the key in a file. Generate an ssh1 or
ssh2 key, depending on your
server's SSH protocol.




		Put a copy of the public key on the server, in your
~/.ssh/authorizedkeys file or whichever file
your server's SSH program expects public keys to be
in.




		If your SSH client runs a key agent, use it. Putty runs
[bookmark: cvs-APP-A-ITERM-2731]Pageant, which has
an icon in the system tray. Add your private key to the key agent; to
do this in Pageant, right-click on the icon and select View Keys,
then Add Key.




		Download WinCVS from http://www.wincvs.org/.




		Extract WinCVS using the extractor provided; it's
distributed in a self-extracting archive.




		Run setup.exe.




		Run WinCVS.




		Set ssh as the connection method. Use the
following procedure:


		Select Preferences from the Admin menu.








		Open the General tab. Set the authentication option to
ssh.




		Open the Settings button, and fill in the path to your SSH client.
For Putty, the executable is plink.exe. Also set
any options necessary for your SSH client. If you are using Putty,
set the -ssh option.






[bookmark: cvs-APP-A-SECT-1.1.3]
A.1.1.3 Installing MacCVS


[bookmark: cvs-APP-A-ITERM-2732]MacCVS
is distributed as an archive and needs to be opened with StuffIt,
which is available for both OS X and pre-OS X systems. Most Macintosh
systems have StuffIt installed; if yours doesn't,
you can get Stuffit Expander (the free version) from http://www.stuffit.com/downloads.html. Once
you've downloaded the compressed archive, just
double-click it to open and install the program.
That's it! You're done with the
installation. To run MacCVS, open the MacCVS icon from the directory
in which you installed it.


MacCVS and clients written for Macintosh systems older than OS X do
not support SSH through the usual access method, where the repository
path is :ext:hostname:/path and the
CVS_RSH environment variable is used. To work
around this, install an SSH client that supports port tunneling and
use an SSH tunnel to connect to the CVS repository securely. Choose
an alternate access method such as pserver or
kserver and configure MacCVS to connect to the
localhost on the port at the local end of the
tunnel.


If you have OS X and want SSH support, try using an OS X-specific
client, or use a Unix or Linux client. At the time of this writing,
the MacCVS OS X client is in beta testing and has built-in SSH
support.


[bookmark: cvs-APP-A-SECT-1.2]
A.1.2 jCVS


[bookmark: cvs-APP-A-ITERM-2733][bookmark: cvs-APP-A-ITERM-2734]jCVS
is a Java-based CVS client (available from http://www.jcvs.org/) that is useful for
development teams that need to work over a variety of operating
systems. The tabs in the main window (shown in Figure A-4) control project administration, and the menus
in the project window control the commands for the files.


The project window displays the files' hierarchy and
the status of each file currently in the sandbox. Output from
log, diff, and other
commands is shown in a separate window.



[bookmark: cvs-APP-A-FIG-4]Figure A-4. The jCVS main window


[image: figs/ecvs_aa04.gif]
[bookmark: cvs-APP-A-SECT-1.3]
A.1.3 SmartCVS


[bookmark: cvs-APP-A-ITERM-2735]SmartCVS is a
Java-based client that runs on any operating system with a Java
Runtime Environment. SmartCVS is available from http://www.smartcvs.com/.


There are two versions of SmartCVS: a free version and a professional
version. Both implement the basic CVS commands and a few extra
features, such as automatic detection of binary files. The
professional version supports the annotate
command and has more extensive support for tags than the basic
version.


The main window has three parts: the folder hierarchy to the left,
the files in the current sandbox in the right window, and CVS command
output in the bottom window. SmartCVS provides side-by-side,
color-coded displays of the differences between revisions, and a log
display that includes graphical representation of branches.


Figure A-5 shows the SmartCVS main window in the
background and the graphical log display in the foreground. The log
display shows a branched file.



[bookmark: cvs-APP-A-ITERM-2736][bookmark: cvs-APP-A-ITERM-2737][bookmark: cvs-APP-A-FIG-5]Figure A-5. SmartCVS log display and main window


[image: figs/ecvs_aa05.gif]
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[bookmark: toppage]
[bookmark: cvs-CHP-8]
Chapter 8. Remote Repositories


[bookmark: cvs-CHP-8-ITERM-2304][bookmark: cvs-CHP-8-ITERM-2305]Most projects involve a repository on a
different machine than the client. This chapter discusses remote
repositories, access methods, how to set up each access method, and
security considerations for each type of access.


This chapter also discusses the two access methods for local
repositories: local and
fork. fork represents a way
to access a local repository as if it were a remote repository.


[bookmark: cvs-CHP-8-ITERM-2306][bookmark: cvs-CHP-8-ITERM-2307]CVS can operate equally well as a
single program that handles both the sandbox and the repository or as
a pair of programs � a client managing the sandbox and a server
managing the repository.


CVS can run as a single program if both sandbox and repository are on
the same computer or if the repository is on a file server and the
computer the sandbox is on perceives the shared directories as local.


		

		[image: ]
		
If your file server or networking filesystem caches directory
listings, the cached listings invalidate CVS file locking. Do not use
caching filesystems with CVS.


If your file server or networking filesystem changes files in
transit, the changes can corrupt the CVS data. This corruption can be
subtle enough that it doesn't show up for weeks or
months.














If you have a personal repository for private work, you may choose to
keep the repository on the same computer as your sandbox. If you are
sharing a mainframe with several other people, you may have a shared
repository on the same mainframe as your sandboxes. In such
situations, be particularly careful to back up the repository. When
the repository and the sandbox are on different computers, each acts
as a partial backup of the other. When they are on the same computer,
that inherent backup is not available.
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[bookmark: toppage]
[bookmark: cvs-CHP-7-SECT-6]
7.6 Strategies and Practices


[bookmark: cvs-CHP-7-ITERM-2293]CVS is a tool that can help you
manage a project, but you need to decide how to use CVS with your
project to make it work effectively for you and your team. The
following sections present some ideas to help you integrate CVS into
your working practices.


[bookmark: cvs-CHP-7-SECT-6.1]
7.6.1 Tag and Branch Strategies


[bookmark: cvs-CHP-7-ITERM-2294][bookmark: cvs-CHP-7-ITERM-2295]Decide whether and how you will use
tags and branches, and then decide on the format to use for tag and
branch names. Branching philosophies, styles, and policies are
explained in Section 4.4
section of Chapter 4.


I strongly recommend keeping almost-complete work separate from
experimental work. In programming projects, I recommend keeping bug
fixes separated from the main body of development by putting either
bug corrections or development on a branch.


If you use branches, designate an owner for each branch. The owner
should be responsible for seeing that the branch is used for its
specified purpose, for maintaining a record of the changes made to
that branch, and for managing merges to or from that branch.


I strongly recommend tagging at strategic points in development, at
the root of each branch, and at each merge point. See Section 4.1.6
of Chapter 4 for more suggestions for tagging.


[bookmark: cvs-CHP-7-SECT-6.2]
7.6.2 Automation Strategies


[bookmark: cvs-CHP-7-ITERM-2296]Automation
can be helpful in ensuring that a project moves smoothly to
completion. Generally, automation translates into consistency. When
using CVS on a project, you may find the following automation
strategies to be helpful:



		Use the scripting files in CVSROOT to enforce
project standards and assist project communication.




		Automate builds to encourage projects to be tested frequently. This
also ensures that the entire build process is recorded and performed
correctly every time.




		Integrate CVS to your change-tracking program, to minimize the effort
developers have to put in to do both version control and change
tracking.




		Keep computer clocks synchronized with each other to ensure that CVS
can read accurate last-modified times.







[bookmark: cvs-CHP-7-SECT-6.3]
7.6.3 Project Structure and Sandboxes


[bookmark: cvs-CHP-7-ITERM-2297][bookmark: cvs-CHP-7-ITERM-2298]Consider breaking a project into
subprojects or using modules so that each developer needs to check
out only their part of the project.


In small projects, each sandbox can contain the entire source tree.
In larger projects, use symbolic links or other tools to allow the
developers to share a central set of standard files. A
developer's sandbox should contain only the files he
needs to work on, and the build script in his sandbox should include
commands to create the necessary symbolic links to the central files.
This allows him to compile and test his own code without having to
compile files he hasn't changed.


[bookmark: cvs-CHP-7-ITERM-2299]Consider having a central build sandbox
that is automatically updated and built on a regular schedule. This
sandbox can be used to test the integration of the whole project. If
developers fail to commit all their necessary files, the central
build usually fails, because the update is unable to retrieve the
uncommitted files. This makes it obvious when someone has forgotten
to commit a crucial file.


Each task should have its own sandbox. Each developer, tester, and
editor should work from her own sandbox, and anyone who is working on
multiple branches should work from a different sandbox for each
branch. If there is a central build, it should be in its own sandbox.
If there is a file server, it should be a separate sandbox.


Use cvs release to remove sandboxes. This helps
prevent modified or new files from being forgotten. If the
history file is in use, this command records the
removal of a sandbox.


[bookmark: cvs-CHP-7-SECT-6.4]
7.6.4 Practices for Development


[bookmark: cvs-CHP-7-ITERM-2300]Decide whether to use the
simultaneous development model or one of the
watching files or reserving
files models of exclusive development. These models are
explained in Chapter 5, which also explains how to
use each model in CVS.


Consider using watches, notification emails sent via scripting files,
or other tools to keep developers informed of what is happening
during a project's development.


Develop strategies for updating and committing sandboxes. Sandboxes
and the repository need to be kept synchronized to minimize conflicts
and ensure that a project is fully backed-up. Deciding how frequently
your users update and commit is a matter of judging the risk of
breaking the build with incomplete work versus the benefits of
storing data, even when it won't compile.


The most common work pattern for development projects is
update-edit-test-commit[bookmark: cvs-CHP-7-ITERM-2301]. In this pattern, your developers
update a sandbox first thing in the morning, work on their files,
test their files, and commit at the end of the day. Some groups
commit at lunchtime and update again after lunch, working on a
shorter cycle.


The greatest risk with frequent commits occurs in environments where
one person can break something for everyone, such as a programming
environment. If a person's code
doesn't compile and this broken code is propogated
to the entire team, no one can compile until that code is either
removed or fixed. For this reason, many programming teams have a rule
against committing before your code compiles.


The rule about not committing until your code compiles works well in
some situations, but if a person is doing long-term experimental
code, the code might not be in the repository for days. If the
sandboxes aren't backed up, that's
several days of work at risk. In such cases, I recommend letting the
person work on an experimental branch and commit to the branch.


Some teams prefer to restrict updates rather than restrict commits.
These teams update stable code into their sandbox and work from that
stable code base until they have completed a feature. Then they
update from a new stable code base. The risk in this case is that the
changes one person has made to the code will conflict with changes
from a team member in a way that CVS cannot merge, and someone will
have to merge those changes by hand. The benefit is that team members
are working against a known code base. This system can be duplicated
by using a branch to build the feature on, then merging the branch
and the new feature to the trunk. Using the branch also provides a
way to commit the partially completed feature without affecting other
people's sandboxes, which helps protect against
mistakes.[bookmark: cvs-CHP-7-ITERM-2302][bookmark: cvs-CHP-7-ITERM-2303]
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[bookmark: toppage]
[bookmark: cvs-APP-B-SECT-1]
B.1 CVS Variants


The CVS license allows you to modify the CVS code and distribute the
modified code. Several variants are provided by developers who have
produced expansions of CVS for specific purposes.


[bookmark: cvs-APP-B-SECT-1.1]
B.1.1 CVS/MVS


[bookmark: cvs-APP-B-ITERM-2796]CVS/MVS is a port of
CVS for the [bookmark: cvs-APP-B-ITERM-2797]MVS (Multiple Virtual
Storage) mainframe operating system, also known as
[bookmark: cvs-APP-B-ITERM-2798]OS/390 and
[bookmark: cvs-APP-B-ITERM-2799]zOS. CVS/MVS requires
MVS with POSIX configured, and the HFS (Heirarchical File System).


CVS/MVS is a port of both the server and the command-line client.


CVS/MVS is available at http://cvsmvs.dccmn.com/.


[bookmark: cvs-APP-B-SECT-1.2]
B.1.2 CVSNT


[bookmark: cvs-APP-B-ITERM-2800]CVSNT is an
alternative CVS server for
[bookmark: cvs-APP-B-ITERM-2801]Windows NT and later,
[bookmark: cvs-APP-B-ITERM-2802][bookmark: cvs-APP-B-ITERM-2803]Unix, and Linux. It includes a
command-line client as well as the server, and the client can be used
with some of the integration tools described in Appendix A.


As well as running on Windows operating systems, CVSNT provides an
additional access method, sspi, that
authenticates using NT domain passwords. It also allows you to lock
branches to specific developers and has a Windows-style installation
script. However, CVSROOT scripts that rely on a
Unix-like shell environment may not work under CVSNT.


CVSNT is available at http://www.cvsnt.org.


[bookmark: cvs-APP-B-SECT-1.3]
B.1.3 Meta-CVS


[bookmark: cvs-APP-B-ITERM-2804]Meta-CVS is an
expansion of CVS that adds versioning for directories, supports
symbolic links and file metadata, automatically sets the
keyword-expansion mode for certain file types (such as
.png files) to binary, and improves the user
interface for branching and merging. It also improves the way CVS
handles file addition and removal conflicts and changes the way
vendor branches are used.


Meta-CVS is a variation of the client code and operates from a
standard CVS repository. It changes the data stored in the
repository, so you can't have a team on the same
project with a mixture of Meta-CVS and standard CVS users.


Meta-CVS is available from http://users.footprints.net/~kaz/mcvs.html.
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[bookmark: cvs-APP-B]
Appendix B. Administrator's Tools


CVS is an open source program, and all the information necessary to
interface to it or change it is freely available. It is also a very
popular system. The combination of these two factors means that a
wide variety of programs and tools have been written for CVS.


The tools in this appendix range from a port of CVS to the Windows NT
operating system, to a small tool to mail log messages automatically.
Other programs include several different viewers to display the
contents of the repository with an HTTP server and a useful program
that implements access-control lists.
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[bookmark: cvs-APP-A-SECT-5]
A.5 Integration Tools


[bookmark: cvs-APP-A-ITERM-2773][bookmark: cvs-APP-A-ITERM-2774]Developers rarely use CVS in isolation.
The tools described in this section coordinate CVS with other
programs. Some integrate CVS into IDEs; others are used in separate
windows but ensure CVS can manage an IDE's files
properly.


[bookmark: cvs-APP-A-SECT-5.1]
A.5.1 abCVS


[bookmark: cvs-APP-A-ITERM-2775]abCVS is a plugin for
[bookmark: cvs-APP-A-ITERM-2776]CodeWarrior that allows you to use CVS
without leaving the CodeWarrior IDE. It requires CodeWarrior and a
command-line CVS implementation such as CVSNT (explained in Appendix B). The developers of abCVS also recommend that
you have a CVS client such as WinCVS.


abCVS implements the update,
commit, add,
remove, edit,
log, status, and
diff commands. Most commands can run on a single
file, or they can run recursively down a directory tree. abCVS is
still in an early stage of development.


abCVS is available from http://www.iaanus.com/abCVS/.


[bookmark: cvs-APP-A-SECT-5.2]
A.5.2 Anjuta


[bookmark: cvs-APP-A-ITERM-2777][bookmark: cvs-APP-A-ITERM-2778][bookmark: cvs-APP-A-ITERM-2779]Anjuta
is an IDE for the Linux and Unix operating systems that relies on the
Gnome libraries. It supports more than a dozen languages (including
C/C++, Java, Python, Perl, and ADA) and provides an integrated
debugging facility, syntax highlighting, context-sensitive help, and
support for autoconf and
automake.


Anjuta provides simple, clean access to CVS commands on files in CVS
sandboxes, including an intuitive interface to cvs
diff. Anjuta is available from http://anjuta.org/.


[bookmark: cvs-APP-A-SECT-5.3]
A.5.3 BBEdit


[bookmark: cvs-APP-A-ITERM-2780]BBEdit is an HTML and
text editor for the Macintosh. Version 7 for OS X includes an
integrated CVS client that supports multiple repositories. BBEdit is
available from http://www.barebones.com/products/bbedit.html.


[bookmark: cvs-APP-A-SECT-5.4]
A.5.4 CVSIn


[bookmark: cvs-APP-A-ITERM-2781]CVSIn is an add-in for
[bookmark: cvs-APP-A-ITERM-2782]Microsoft Developer Studio that integrates
Microsoft Developer Studio and WinCVS. It permits most simple CVS
commands to operate directly from Microsoft Developer Studio and
relies on WinCVS for more complex CVS commands and commands that
operate on directories rather than individual files.


Once CVSIn is installed, new toolbar options are available in
Microsoft Developer Studio. Most of these options operate on the
selected file: update,
commit, diff,
log, status,
edit, watch,
tag, and branch. There is
also an option to launch WinCVS. Output from commands is displayed in
a screen at the bottom of the window.


CVSIn is available from http://www.geocities.com/kaczoroj/CvsIn/.


[bookmark: cvs-APP-A-SECT-5.5]
A.5.5 CWCVS


[bookmark: cvs-APP-A-ITERM-2783]CWCVS is a plugin for
CodeWarrior that allows you to use MacCVS without leaving the
CodeWarrior IDE. It is available for the Macintosh and requires
CodeWarrior Gold 11 or later, MacCVS, and a CVS repository.


CWCVS is implemented in CodeWarrior as an additional menu and
provides most of the CVS functions, though you need to use MacCVS for
checkout and some of the administrative or
advanced functions. CWCVS provides dialogs for the commands that take
parameters, and it displays command output in separate windows.


CWCVS is available from http://www.electricfish.com/products/CWCVS/.


[bookmark: cvs-APP-A-SECT-5.6]
A.5.6 Eclipse


[bookmark: cvs-APP-A-ITERM-2784]Eclipse is an open
source development environment that runs on Windows, Linux, and Unix
systems and is designed to support Java developers. It is extensible,
and the developers encourage plugin support for other systems and
languages. A CVS client is built in, and can be found in the Window
and Projects menus.


Eclipse is available from http://dev.eclipse.org/.


[bookmark: cvs-APP-A-SECT-5.7]
A.5.7 Jalindi Igloo


[bookmark: cvs-APP-A-ITERM-2785]Jalindi Igloo
works with any [bookmark: cvs-APP-A-ITERM-2786]SCC-API-compliant environment and is
being tested with the programs listed at http://www.jalindi.com/igloo/Compatibility/compatibility.html.
Examples of SCC-API-compliant environments include: Microsoft Visual
Studio, Macromedia ColdFusion, and IBM VisualAge for Java.


Igloo provides the usual set of CVS commands and an optional
auto-commit mode that automatically commits added or deleted files to
the repository and automatically updates files when they are edited
in the IDE.


Jalindi Igloo is available from http://www.jalindi.com/igloo/.


[bookmark: cvs-APP-A-SECT-5.8]
A.5.8 NetBeans


[bookmark: cvs-APP-A-ITERM-2787]NetBeans is an IDE
that includes a built-in CVS client, as well as clients for other
version control systems. CVS integration is implemented as a module,
and there are two modules available. In both modules, the CVS sandbox
is represented within the IDE as a filesystem and the CVS commands
are available through a right-click menu. NetBeans also provides a
command line to use for more complex CVS tasks.


The NetBeans system (platform and IDE) is open source. NetBeans is
available from http://www.netbeans.org/.


[bookmark: cvs-APP-A-SECT-5.9]
A.5.9 PCL-CVS


[bookmark: cvs-APP-A-ITERM-2788]PCL-CVS integrates
CVS with [bookmark: cvs-APP-A-ITERM-2789]Emacs. It relies on VC, the Emacs version
control interface, to allow you to use the basic CVS commands within
Emacs. PCL-CVS expands VC to allow CVS to work with directories as
well as individual files. It also provides an overall view of the
project.


PCL-CVS is available via http://www.cvshome.org/dev/addonpclcvs.html.


[bookmark: cvs-APP-A-SECT-5.10]
A.5.10 VC


[bookmark: cvs-APP-A-ITERM-2790]VC is the Emacs version
control interface, and it provides a consistent user interface
regardless of which version control system is actually recording
changes. VC provides only the basic functions of CVS. To use advanced
CVS functions with Emacs you need to use PCL-CVS, or you can combine
use of VC with use of the command- line CVS client.


VC is part of the Emacs editor. The relevant part of the Emacs manual
is at http://www.gnu.org/manual/emacs/html_node/emacs_127.html#SEC127.
You need to configure VC to use CVS; the instructions for doing so
are in the "Customizing VC" section
of the Emacs manual.


[bookmark: cvs-APP-A-SECT-5.11]
A.5.11 Vim


[bookmark: cvs-APP-A-ITERM-2791]Vim is a popular editor
for Unix and Linux. The graphical version of Vim offers a script that
adds a CVS menu. The script is available at http://www.vim.org/script.php?script_id=58.


[bookmark: cvs-APP-A-SECT-5.12]
A.5.12 Zeus SCC-CVS


[bookmark: cvs-APP-A-ITERM-2792][bookmark: cvs-APP-A-ITERM-2793]Zeus SCC-CVS uses the SCC-API to
connect the Zeus development environment to CVS. It should also work
with any editor or development environment that uses the SCC-API.


With Zeus SCC-CVS, all CVS commands are accessed under the Workspace
menu, but only a limited number of commands are available within the
editor. By default, Zeus SCC-CVS automatically updates the sandbox,
retrieving the most current revision from the repository when Zeus is
opened.


Zeus SCC-CVS is available at http://www.zeusedit.com/archives/scccvs.html.[bookmark: cvs-APP-A-ITERM-2794][bookmark: cvs-APP-A-ITERM-2795]
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[bookmark: cvs-APP-A-SECT-4]
A.4 Windows Clients


[bookmark: cvs-APP-A-ITERM-2752][bookmark: cvs-APP-A-ITERM-2753]There are
two graphical CVS clients available specifically for Windows. One is
WinCVS, which is described in Section A.1 of this chapter. The
other is TortoiseCVS, which modifies the way Windows Explorer
presents files.


Following are some issues you might encounter when using CVS from
Windows. These issues apply equally to WinCVS and TortoiseCVS.


[bookmark: cvs-APP-A-ITERM-2754][bookmark: cvs-APP-A-ITERM-2755][bookmark: cvs-APP-A-ITERM-2756][bookmark: cvs-APP-A-ITERM-2757][bookmark: cvs-APP-A-ITERM-2758][bookmark: cvs-APP-A-ITERM-2759][bookmark: cvs-APP-A-ITERM-2760][bookmark: cvs-APP-A-ITERM-2761][bookmark: cvs-APP-A-ITERM-2762][bookmark: cvs-APP-A-ITERM-2763][bookmark: cvs-APP-A-ITERM-2764][bookmark: cvs-APP-A-ITERM-2765][bookmark: cvs-APP-A-ITERM-2766][bookmark: cvs-APP-A-ITERM-2767][bookmark: cvs-APP-A-ITERM-2768][bookmark: cvs-APP-A-ITERM-2769]
		Line endings differ between Windows and Unix


		
[bookmark: cvs-APP-A-ITERM-2754][bookmark: cvs-APP-A-ITERM-2755][bookmark: cvs-APP-A-ITERM-2756]CVS automatically attempts to
convert the line endings of text files to Unix format. This is
helpful in text files, but it causes problems in binary files that
are committed accidentally as text files. When a binary file is
corrupted because CVS tried to
"fix" the line endings, often you
can recover with the following procedure:



		Back up the current sandbox copy of the file.






		Update the file with cvs update to bring the
repository version into the sandbox and reconvert the line endings.




		Check the file to ensure that it is no longer corrupt. If it is still
corrupt, roll back to the most recent uncorrupted version (hopefully,
the backup).




		Use cvs admin -kb filename to convert the
default keyword-expansion mode of the file to binary.




		Recommit the file to the repository with cvs commit
-f.








		[bookmark: cvs-APP-A-ITERM-2757]SSH may attempt to convert line endings


		
Because CVS performs its own line-ending conversion, you cannot use
an SSH client that converts line endings as the client for CVS.





		Filename capitalization matters under Unix


		
[bookmark: cvs-APP-A-ITERM-2758][bookmark: cvs-APP-A-ITERM-2759][bookmark: cvs-APP-A-ITERM-2760]In Unix operating systems, file
capitalization matters. NoSuchFile and
nosuchfile are completely different files. If
your repository contains two files whose names differ only in case
and you are running an operating system that ignores case, the second
file to download may overwrite the first when you check out or update
a sandbox.





		Directory separators are different under Unix and Windows


		
[bookmark: cvs-APP-A-ITERM-2761][bookmark: cvs-APP-A-ITERM-2762][bookmark: cvs-APP-A-ITERM-2763][bookmark: cvs-APP-A-ITERM-2764][bookmark: cvs-APP-A-ITERM-2765]CVS uses the forward-slash character
(/) as the directory separator. In most cases, internal CVS files use
a forward slash wherever Windows uses the backslash
character (\). This should not cause problems,
but it may cause confusion.





		Universal time


		
CVS stores times in [bookmark: cvs-APP-A-ITERM-2766]UTC (Coordinated Universal Time). This may
also cause confusion, but it should not cause any problems if the
time on the client is configured correctly.





		File permissions problems


		
If you are running the repository on a networked filesystem accessed
through a [bookmark: cvs-APP-A-ITERM-2767][bookmark: cvs-APP-A-ITERM-2768][bookmark: cvs-APP-A-ITERM-2769]Samba server, you may have
permissions problems if you are using CVS from a Windows system with
the local access method. These problems can usually be fixed by
enabling WRITE=YES in the Samba configuration.








[bookmark: cvs-APP-A-SECT-4.1]
A.4.1 TortoiseCVS


[bookmark: cvs-APP-A-ITERM-2770]TortoiseCVS is a
simple CVS client for Windows that allows you to manage CVS files
from within Windows Explorer (not Internet Explorer). The standard
right-click menu for files is expanded to include the CVS commands
that apply to a given file. TortoiseCVS is available from http://www.tortoisecvs.org/.


For files, the menu is changed only in an active sandbox. The
right-click menu for folders that are not sandboxes is changed to
include a Checkout option and a CVS submenu. You can import a new
project with the Make New Module option in the submenu.


TortoiseCVS also works within the standard Windows File
[image: ] Open dialog.


Figure A-12 shows the menu items that TortoiseCVS
adds when you right-click on a folder representing a sandbox
directory, in this case the man
folder.[bookmark: cvs-APP-A-ITERM-2771][bookmark: cvs-APP-A-ITERM-2772]



[bookmark: cvs-APP-A-FIG-12]Figure A-12. TortoiseCVS right-click menu


[image: figs/ecvs_aa12.gif]
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[bookmark: cvs-APP-B-SECT-4]
B.4 Metadata Tools


[bookmark: cvs-APP-B-ITERM-2823][bookmark: cvs-APP-B-ITERM-2824]The tools described in this section
provide metadata about the CVS project files or use existing file
metadata to provide additional functionality. Using these tools, you
can search your log comments or your repository, see a graph showing
the rate of file accesses over the past week, or find out who changed
which files most recently.


[bookmark: cvs-APP-B-SECT-4.1]
B.4.1 CVS Monitor


CVS Monitor is a specialized CVS client that displays module and file
information, graphic summaries of user activity within modules,
change logs, file histories, and other information. It runs as a CGI
script and presents its output in a web browser.


CVS Monitor is available from http://ali.as/devel/cvsmonitor/.


[bookmark: cvs-APP-B-SECT-4.2]
B.4.2 CVSPlot


CVSPlot is a Perl script that plots statistics from a CVS project,
such as the number of lines of data or the number of files in a
module. It generates the results as a text file or as a
.png graph that models the change over time.


CVSPlot is called from the command line and can be used in a script.
It allows you to specify the period of time and the file types you
are interested in. It requires Perl, and to plot graphically it also
requires gnuplot.


CVSPlot is available from http://cvsstat.sourceforge.net/.


[bookmark: cvs-APP-B-SECT-4.3]
B.4.3 CVSSearch


CVSSearch runs keyword searches on the comments stored as a result of
file commits. Its output includes not only every comment that
contains keywords you specify, but also filenames and links to the
code that matches the comment.


Recent versions of CVSSearch allow you to search your code as well as
your log comments. CVSSearch requires a web server and operates as
CGI code.


CVSSearch is available from http://cvssearch.sourceforge.net/.


[bookmark: cvs-APP-B-SECT-4.4]
B.4.4 cvsstat and cvschk


These scripts display the status of project files.
cvsstat shows which files have been modified
locally, which files have been modified in the repository by other
users, and which files are up-to-date. cvschk is
a similar script for the local sandbox and does not search the
repository.


cvsstat and cvschk are
available from http://cvs.sslug.dk/cvs2html/.
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[bookmark: cvs-APP-B-SECT-3]
B.3 Logging Tools


[bookmark: cvs-APP-B-ITERM-2809][bookmark: cvs-APP-B-ITERM-2810]CVS log messages often contain useful
information for project managers, programmers, and other CVS users.
There are many tools that manipulate log messages, including tools to
create a change log automatically, mail log messages, and change the
format of log messages. These tools are most useful if you and your
development team enter meaningful log messages.


[bookmark: cvs-APP-B-SECT-3.1]
B.3.1 CHalogen


[bookmark: cvs-APP-B-ITERM-2811]CHalogen is a
change-log generator that relies on the CVS project files being
tagged at each significant stage of the project. It generates a
change log that displays the changes between tag points. The
generated change log is in HTML format.


CHalogen can run as a CGIscript or from the command line.


CHalogen is available from http://www.softwarebee.de/products/chalogen/.


[bookmark: cvs-APP-B-SECT-3.2]
B.3.2 clmerge


clmerge[bookmark: cvs-APP-B-ITERM-2812] is a script that merges conflicts in a
GNU-style change log. The change log is sent to the standard output,
so the script output should usually be redirected to a file. This
script is useful as a postprocessor to change log generation
programs.


clmerge is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-3.3]
B.3.3 commit_prep and log_accum


These scripts are designed to work together.
commit_prep[bookmark: cvs-APP-B-ITERM-2813] ensures that the Id
keyword is present in the file and checks the version number of the
keyword. It prevents older revisions from being copied into the
sandbox and replacing an existing revision. It also records
information for
log_accum[bookmark: cvs-APP-B-ITERM-2814].


log_accum consolidates the log messages from a
single commit of multiple directories and mails the resulting
consolidated log messages � including a consolidated list of
which files were added, removed, and modified � to a specified
address.


These scripts should be called from the scripting files in the
CVSROOT directory.


commit_prep and log_accum
are available from the contrib directory in the
CVS source code.


[bookmark: cvs-APP-B-SECT-3.4]
B.3.4 cvs2cl.pl


cvs2cl.pl[bookmark: cvs-APP-B-ITERM-2815] runs cvs log and
converts the output to a GNU-style change log. Duplicate messages on
the same date are merged. cvs2cl.pl runs from
the command line and can be included in automated scripts. There are
many configuration arguments, producing a variety of output formats.


cvs2cl.pl is available from http://www.red-bean.com/cvs2cl/.


[bookmark: cvs-APP-B-SECT-3.5]
B.3.5 cvs2html


cvs2html[bookmark: cvs-APP-B-ITERM-2816] converts the output from cvs
log to a frame-based set of HTML pages. In addition to log
information, the pages display color-coded diffs
between revisions.


cvs2html is available from http://cvs.sslug.dk/cvs2html/.


[bookmark: cvs-APP-B-SECT-3.6]
B.3.6 cvs-exp


cvs-exp[bookmark: cvs-APP-B-ITERM-2817]
is a cvs log postprocessor that creates a
chronological log file across a project. It also displays a tree
structure of the branches and tags in a more human-readable format
than cvs log provides.


cvs-exp is available from http://www.cs.rice.edu/~ssiyer/code/cvs-exp/.


[bookmark: cvs-APP-B-SECT-3.7]
B.3.7 log


[bookmark: cvs-APP-B-ITERM-2818]This script mails
the log information provided with a CVS commit to a specified
address. It includes status information for each changed file, as
well as the log message and information on which files were changed.
The log script should be called from the
loginfo file in the CVSROOT
directory.


log is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-3.8]
B.3.8 mfpipe


mfpipe[bookmark: cvs-APP-B-ITERM-2819] either mails log information to a
specified address or pipes the mail information into a file. This
script should be called from the loginfo file in
the CVSROOT directory.


mfpipe is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-3.9]
B.3.9 rcs2log


rcs2log[bookmark: cvs-APP-B-ITERM-2820] is a script that creates a GNU change
log from the RCS project files in the CVS repository. It has a
variety of formatting arguments and recurses through the local
directories. It was originally written for RCS.


rcs2log is available from the
contrib directory in the CVS source
code.[bookmark: cvs-APP-B-ITERM-2821][bookmark: cvs-APP-B-ITERM-2822]
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[bookmark: cvs-APP-B-SECT-2]
B.2 Distribution Tools


[bookmark: cvs-APP-B-ITERM-2805][bookmark: cvs-APP-B-ITERM-2806]Often, you may want to develop a CVS
project and publish the files for display or download. You can
publish the resulting files with a build script or a script in one of
the CVSROOT files. Alternatively, you can use
one of the tools in this section, all of which display CVS project
files.


Some of the tools in this section display the repository; others
export files from the repository for publication. Some retrieve the
difference between the revision they have and the latest revision in
the repository, then patch the revision they have and display the
final files.


[bookmark: cvs-APP-B-SECT-2.1]
B.2.1 Chora


Chora provides the ability to view or download the files in a CVS
repository using a web browser. It integrates with the other web
tools available at http://www.horde.org. The CVS integration is
stored in a single library, so you can customize the rest of the
display.


In file mode, every revision of a file is displayed along with log
messages and you also have the ability to display the differences
between revisions. File mode also offers a color-coded branch view.


Chora is available from http://www.horde.org/chora/.


[bookmark: cvs-APP-B-SECT-2.2]
B.2.2 CVSup


CVSup is a tool for distributing files across a network. It can be
used with most file types and understands CVS project files. If
desired, it can use zlib compression to reduce
network load.


If CVSup is working from CVS files, it distributes the differences
rather than the files as a whole, saving bandwidth and minimizing the
network load. It also understands tags and distributes specific
tagged versions if configured to do so.


CVSup is available from http://www.cvsup.org.


[bookmark: cvs-APP-B-SECT-2.3]
B.2.3 CVSviaFTP


This tool publishes CVS files using FTP. It was developed for web
sites that use CVS for content management, but for which the
administrator of the server requires that updates be made using the
FTP protocol.


CVSviaFTP does not start an FTP session automatically; it needs to be
wrapped in a script that manages login and other specifics of your
FTP site. However, it is useful when you are managing content across
an FTP link.


CVSviaFTP is available from http://www.siber.org/cvs-via-ftp/.


[bookmark: cvs-APP-B-SECT-2.4]
B.2.4 CVSweb


CVSweb is one of several tools that allow a CVS repository to be
accessed using a web browser. It allows only viewing or downloading,
not the ability to change files.


CVSweb allows you to view a directory, an individual file, any
revision of a file, the difference (as reported by the
diff command) between the current and previous
revisions, or an annotated view of a file.


There are two versions of CVSweb: one available from http://www.freebsd.org/projects/cvsweb.html,
and another from http://stud.fh-heilbronn.de/~zeller/cgi/cvsweb.cgi/.


[bookmark: cvs-APP-B-SECT-2.5]
B.2.5 CVS Web Client


CVS Web Client is one of several tools that allow a CVS repository to
be accessed using a web browser. It is a variation of CVSweb that
allows a limited ability to edit the repository from the browser.


Unfortunately, CVS Web Client is no longer supported, and the
documentation is sparse.


CVS Web Client is available from http://www.mrjc.com/twiki/bin/view/Cvswebclient/WebHome.


[bookmark: cvs-APP-B-SECT-2.6]
B.2.6 jCVS Servlet


jCVS Servlet allows a CVS repository to be accessed using a web
browser. It displays the directory structure, file revisions,
differences between revisions, and the content of files. The
interface is configurable.


jCVS Servlet also provides a Java API, so it can be called from other
Java programs.


jCVS Servlet is available from http://www.jcvs.org. It is a Java Servlet,
requiring a web server that can run Java Servlets.


[bookmark: cvs-APP-B-SECT-2.7]
B.2.7 SandWeb


SandWeb is one of several tools that allow a CVS repository to be
accessed using a web browser. It's intended to be
independent of the version control system, but the alpha release
works only with CVS.


SandWeb is more than a viewer; it provides the ability to add,
delete, and edit text files, and it commits the changes
automatically. In time, it may become an effective HTML client for
CVS.


SandWeb is available from http://sandweb.sourceforge.net/.


[bookmark: cvs-APP-B-SECT-2.8]
B.2.8 ViewCVS


ViewCVS started out as a modification of CVSweb, and it performs the
same basic tasks. In addition, ViewCVS allows queries, supports
virtual hosts, and has configurable page layouts.


ViewCVS requires Python, and the query support requires an SQL
database.


ViewCVS is available from http://viewcvs.sourceforge.net/.[bookmark: cvs-APP-B-ITERM-2807][bookmark: cvs-APP-B-ITERM-2808]
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[bookmark: cvs-CHP-9-SECT-3]
9.3 Filename Problems


[bookmark: cvs-CHP-9-ITERM-2437][bookmark: cvs-CHP-9-ITERM-2438]CVS reserves some
filenames for its own uses, and other filenames are included in the
default ignore list.


If you have a file that CVS appears to be ignoring, check the
[bookmark: cvs-CHP-9-ITERM-2439]default
ignore list and any
cvsignore[bookmark: cvs-CHP-9-ITERM-2440] files in your repository, home directory,
or sandbox. The default list is provided in Section 6.5.3.2 of Chapter 6. If the -I! option to a
CVS command causes CVS to recognize the file, then you can be sure
the file is in a cvsignore list. You can
temporarily force CVS to recognize an ignored file by stating it
explicitly as a command parameter.


CVS uses CVS and Attic
directories in the repository. CVS prevents you from using the
filename CVS but permits you to create files or
directories called Attic. If you use an
Attic directory and look in the repository, the
Attic directory has files that
don't exist on the trunk from the directory above
it, as well as those you are currently using in your sandbox version
of the Attic. You should avoid using
Attic as a file or directory name.


CVS may ignore a filename with a
#[bookmark: cvs-CHP-9-ITERM-2441][bookmark: cvs-CHP-9-ITERM-2442]
or .# prefix, as CVS reserves some files with
the prefix .# for its own use. In the sandbox,
CVS uses the .# prefix for copies of files it
has overwritten during a merge. In the repository, lock files start
with #.


Another cause of filename problems is a conflict between the
[bookmark: cvs-CHP-9-ITERM-2443][bookmark: cvs-CHP-9-ITERM-2444]filesystem on a client computer and
the filesystem on a repository. For example, filename case is
significant in Linux and Unix filesystems, but not in Windows
filesystems. If two filenames vary only in case and you are checking
them out to a filesystem that ignores case, the second file to be
checked out may overwrite the first. This can also cause problems
when you attempt to change the case of a file in Windows. Another
possible, case-related problem is that if you are disconnected from
the network, on an operating system that doesn't
consider case relevant, then you cvsremove FiLe
and try to cvs add file, CVS may search the
pending requests, see that FiLe existed, and
perceive cvs add as an unremove.
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9.2 Connectivity Problems


[bookmark: cvs-CHP-9-ITERM-2419][bookmark: cvs-CHP-9-ITERM-2420]If you are having difficulty
connecting to a repository, first check that the repository path is
declared correctly. The most common mistake when checking out a new
sandbox is to forget to specify the repository path at all. Another
common mistake is to forget to specify the connection method if you
are using a method other than local or
ext.


If you want to examine the data sent to or received from the server,
set the CVS_CLIENT_LOG environment
variable to a file name. It must be set on the
client computer, and the traffic is logged in files in the current
working directory named for that filename, with the suffixes
.in and .out. For instance,
if you set CVS_CLIENT_LOG to
cvslog, the traffic is logged to
cvslog.in and cvslog.out.
(Traffic to the server is logged to cvslog.in,
and traffic from the server is logged to
cvslog.out.)


The gserver, kserver,
and pserver connection methods rely on a server
that is started with inetd.
inetd sets a limit on the number of connections
per unit of time and delays further connections. If you expect heavy
use of CVS, you may need to configure inetd to
accept more connections per minute. Not doing so may cause
connection refused error messages.


[bookmark: cvs-CHP-9-SECT-2.1]
9.2.1 Root and Repository File Problems


[bookmark: cvs-CHP-9-ITERM-2421][bookmark: cvs-CHP-9-ITERM-2422][bookmark: cvs-CHP-9-ITERM-2423]If
you are in an active sandbox and are receiving an error like the one
shown in Example 9-2, the Root
or Repository file in the
CVS subdirectory of the current sandbox
directory has become unreadable. Chapter 6
includes an explanation of these files and what they should contain,
but the simplest way to correct a problem in a sandbox is to remove
and recreate the sandbox. If there are changes in the sandbox files,
be sure to preserve them before removing the sandbox.


[bookmark: cvs-CHP-9-EX-2]Example 9-2. Repository undeclared


cvs update: No CVSROOT specified!  Please use the `-d' option
cvs [update aborted]: or set the CVSROOT environment variable.


[bookmark: cvs-CHP-9-ITERM-2424][bookmark: cvs-CHP-9-ITERM-2425]Certain changes in a
repository or a repository's host environment can
cause the Root and
Repository files in a sandbox to be out of date.
Examples of these changes include a change to the repository
computer's hostname, a change to the
user's username, and a change in the preferred
connection method. The traditional way to manage these changes is to
commit and release the sandbox beforehand and create a new sandbox
afterward.


If you do not want to create a new sandbox, you can edit the
appropriate files in the sandbox. Example 9-3 is a
small script that relies on bash and
perl to change the hostname in a sandbox
Root file automatically.


[bookmark: cvs-CHP-9-EX-3]Example 9-3. Changing the Root files automatically


find ~/cvs/wizzard -name Root | xargs perl -p -i'.bak' -e "s/helit/lat/;"


[bookmark: cvs-CHP-9-SECT-2.2]
9.2.2 Misconfigured Access Methods


[bookmark: cvs-CHP-9-ITERM-2426]Some of the access methods require
configuration. The
pserver[bookmark: cvs-CHP-9-ITERM-2427][bookmark: cvs-CHP-9-ITERM-2428][bookmark: cvs-CHP-9-ITERM-2429],
kserver, and gserver
methods require configuration at the repository, and the
ext, kserver, and
gserver methods require configuration at the
sandbox. Example 9-4 shows the error that occurs
when the pserver method is used but the user
does not exist in the repository's user database.
Example 9-5 shows the error that occurs when
kserver is used but the client is not compiled
to support it.


[bookmark: cvs-CHP-9-EX-4]Example 9-4. Pserver misconfiguration


bash-2.05a$ cvs -d :pserver:cvs:/var/lib/cvs checkout wizzard 
no such user jenn in CVSROOT/passwd


[bookmark: cvs-CHP-9-EX-5]Example 9-5. Kserver misconfiguration


bash-2.05a$ cvs -d :kserver:cvs:/var/lib/cvs checkout wizzard 
cvs checkout: CVSROOT is set for a kerberos access method but your
cvs checkout: CVS executable doesn't support it.
cvs [checkout aborted]: Bad CVSROOT: `:kserver:cvs:/var/lib/cvs'.


In addition to checking the configuration of the access method, check
that the username you're trying to use exists on the
server and has access to the repository project files you are trying
to reach.


If you are using the pserver access method, also
check that the passwd file in the
repository's CVSROOT directory
is mapping your CVS username onto an existing system username with
the appropriate permission. If you are using Kerberos 4 or the
GSS-API with Kerberos 5, ensure that you have a Kerberos username and
a current ticket and ensure that the CVS server has its ticket.


[bookmark: cvs-CHP-9-SECT-2.3]
9.2.3 Isolating Connectivity Problems


[bookmark: cvs-CHP-9-ITERM-2430][bookmark: cvs-CHP-9-ITERM-2431]Isolating
a problem is a common and useful troubleshooting tactic. If you are
having trouble accessing a repository, there may be a problem with
the protocol you are using to connect with, the configuration of
either CVS or the protocol, or, more rarely, the CVS code. To fix
your problem, you need to figure out where it is.


There is a common set of client and server code used by all CVS
remote-access methods. The
fork[bookmark: cvs-CHP-9-ITERM-2432] connection method can be used to
determine that this common CVS code is functioning correctly. To
determine whether Kerberos, the GSS-API, rsh, or
your rsh replacement are working, you can use a
simple service with the same protocol as the method you are having
trouble with.


To test whether a connection problem is caused in CVS itself, try
using the fork access method to create a sandbox
on the same computer as the repository. If this fails, check your
repository path and check that the project name you are using is
valid. If both are correct, there is a problem in the CVS client and
server code that should probably be reported as a bug. Example 9-6 shows what should happen when you test the
server with fork.


[bookmark: cvs-CHP-9-EX-6]Example 9-6. Testing the server with fork


jenn@helit:/tmp$ cvs -d :fork:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
U wizzard/README
U wizzard/TODO
cvs server: Updating wizzard/doc
cvs server: Updating wizzard/doc/design
.
.
.


If the fork test shows that your repository path
and project name are valid and that the common CVS server is
functioning correctly, you can isolate the problem further by testing
the access method with a simple program that uses the same protocol.
You must do this with the protocol client you are attempting to use
with CVS, and you must use the same hostname. Kerberos 4 or 5 can be
tested with the Kerberos rsh replacements, and
ext or server can be tested
with rsh. If ext is used
with a replacement for rsh, that replacement
should be used in the test. You can test pserver
with telnet.


Example 9-7 shows a successful attempt to connect to
a host named cvs using the SSH protocol. SSH
clients are commonly used as rsh replacements.


[bookmark: cvs-CHP-9-EX-7]Example 9-7. Testing ext


bash-2.05a$ ssh cvs 
Linux helit 2.4.19-686-smp #1 SMP Thu Aug 8 22:06:13 EST 2002 i686 unknown unknown GNU/
Linux
.
.
.
Last login: Mon Nov 11 04:24:55 2002 from 10.0.2.2
jenn@helit:~$


[bookmark: cvs-CHP-9-SECT-2.4]
9.2.4 rsh-Replacement Problems


[bookmark: cvs-CHP-9-ITERM-2433]If you are using the
ext[bookmark: cvs-CHP-9-ITERM-2434][bookmark: cvs-CHP-9-ITERM-2435]
connection method, you can choose from many programs to manage your
connection; however, such a choice can cause problems.


The replacement must not convert line endings, as CVS expects to do
that itself. If your replacement converts line endings, CVS is unable
to determine where the end of each line is, so the merge methodology
fails.


The replacement must accept the following syntax:


program [-b] [-l username] host commands


The -b is optional if you are not using OS/2,
but the rest of the syntax is required.


The repository server must be running a server process that can
accept the protocol the replacement is using and that can run the
commands sent by the rsh-replacement program. To
test most of these requirements, you can run a command that uses the
full syntax, as shown in Example 9-8.


[bookmark: cvs-CHP-9-EX-8]Example 9-8. Testing ssh for suitability


bash-2.05a$ ssh -l jenn cvs ls /tmp
iio
makemain
wizzard


[bookmark: cvs-CHP-9-ITERM-2436]If you need
to pass a command or call an option to your rsh
replacement, you can do so by creating a small script and calling
that script instead of the replacement program. Example 9-9 shows one such script.


[bookmark: cvs-CHP-9-EX-9]Example 9-9. ssh script


#!/bin/bash
exec ssh -i /home/jenn/.RSAkey "$@"
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[bookmark: cvs-CHP-9-SECT-5]
9.5 Permission Problems


[bookmark: cvs-CHP-9-ITERM-2450][bookmark: cvs-CHP-9-ITERM-2451]For
all access methods except pserver, CVS relies
exclusively on the filesystem to manage permissions. Each user must
have a username on the repository server, and must have write access
to every directory that contains files they will need to commit.


You can control permissions only at a directory level. If a user will
need to commit to any file in a directory, she needs read and write
access to the whole directory.


Once, I was working on a project where I had to connect to the
repository server through an intermediate proxy server. We kept
getting permission errors and eventually tracked it to the
intermediary. We all had membership in the col
group on the client and repository servers, but not on the
intermediary. As files passed through the intermediate server, their
group membership information was lost, so they were saved in the
repository with no group ownership. We corrected this by setting the
repository directories' SGID
flags on the repository server.


The history and val-tags
files in the repository's
CVSROOT directory must be writable to all CVS
users. The history file can be removed if none
of your users use the cvs history command.


[bookmark: cvs-CHP-9-SECT-5.1]
9.5.1 pserver Problems


[bookmark: cvs-CHP-9-ITERM-2452][bookmark: cvs-CHP-9-ITERM-2453]The
pserver[bookmark: cvs-CHP-9-ITERM-2454] connection method uses a more
complicated permission system than the one other connection methods
use. The passwd file in the
repository's CVSROOT directory
can cause a user to have two effective usernames: one that affects
only CVS and another that affects the filesystem. If a user has
permission within one but not the other, he may be unable to access
his project files. For instance, if his CVS username is in the
writers file in the CVSROOT
directory, CVS attempts to allow him to write to his project files.
If, however, his system username is not allowed to write to the
project directories, the operating system denies access and CVS is
unable to write to the files.


The readers and writers
files in the repository's
CVSROOT directory are used to set read-only or
read-write permission, based the on CVS username. These files must
have a newline character after each username, including the last.
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[bookmark: cvs-CHP-9-SECT-4]
9.4 Line-Ending Problems


[bookmark: cvs-CHP-9-ITERM-2445][bookmark: cvs-CHP-9-ITERM-2446]If CVS is reporting lines as
longer or shorter than they should be, there may be a problem with
the line-ending conversion from one filesystem to another.


If you are using the ext access method with an
rsh replacement, your replacement may be trying
to convert line endings. CVS relies on being able to do the
conversion itself.


If this is not the problem and the file in question is a text file,
you might have [bookmark: cvs-CHP-9-ITERM-2447]binary keyword-expansion mode set for the
file. Use the command cvs status
filename[bookmark: cvs-CHP-9-ITERM-2448][bookmark: cvs-CHP-9-ITERM-2449] to show
the keyword-expansion mode, and use cvs admin
-kkv filename to fix the file in the
repository by setting its keyword-expansion mode to the default for
text files. If a binary file is corrupted, it might be set as a text
file. The command cvs admin -kb filename sets
the binary file's keyword-expansion mode correctly,
but it might not repair the damage to the local file. To retrieve the
original version of the file, use cvs update -r
1.1 -p > filename.
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Part IV: Reference



This part of the book is designed to be used as a reference. Part IV includes the following chapters:



		Chapter 10


		
This chapter is a reference of CVS commands, providing the syntax and
options for each command.





		Chapter 11


		
This chapter covers CVS administrative files, environment variables
that affect CVS, date formats, pattern matching, and the repository
access methods, in reference form.
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9.6 Lock Files


[bookmark: cvs-CHP-9-ITERM-2455][bookmark: cvs-CHP-9-ITERM-2456]CVS removes its lock files when a CVS
process completes properly, but processes that are killed can
sometimes leave lock files in place. Chapter 6
explains the process of removing lock files and provides an example
of the messages CVS displays when a lock file is present.


If you have to wait for valid lock files frequently, you may need to
reduce the length of time a lock file is active in the repository.
Locks are based on the directory that is being locked, so if you have
frequently accessed project directories with many files or large
files, you may benefit from splitting them into smaller directories.


If you are waiting for lock files frequently, you can also check
whether your system is being overloaded. You may have network
trouble, or large checkouts or commits may be overloading your system
memory or swap space.[bookmark: cvs-CHP-9-ITERM-2457]
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10.1 CVS Command-Line Options


[bookmark: cvs-CHP-10-ITERM-2459]CVS supports a number of command-line
options that you can use to control various aspects of CVS behavior.
Command-specific options are described in Section 10.2, later in this
chapter. This section focuses on options that you pass to the
cvs executable itself, not to any specific CVS
command.


The syntax of any CVS command is as follows:


cvs [cvs-options] [command] [command-options-and-arguments]


The cvs-options modify the behavior of the main
CVS code, rather than the code for a specific command. The following
options are valid:



		-a


		
Authenticate all network traffic. Without this option, the initial
connection for the command is authenticated, but later traffic along
the same data stream is assumed to be from the same source.


This option is available only with GSS-API connections, but if you
use ssh as your rsh
replacement in the ext connection mode,
ssh authenticates the data stream.


This option is supported if it is listed in cvs
--help-options. The command-line client can be
compiled to support it by using the
--enable-client option to the
configure script.





		--allow-root=directory


		
Used as part of the inetd command string for
server, kserver, and
pserver connection methods. The
directory is the repository root directory that
the server allows connections to. Using
--allow-root more than once in a command
allows users to connect to any of the specified repositories.





		-b=directory


		
Exists for backward compatibility with old versions of CVS and does
nothing in current versions. It used to specify the directory for the
RCS executables.





		-d repository_path


		
Use repository_path as the path to the
repository root directory. This option overrides both the
CVSROOT environment variable and the contents of
the Root file in the sandbox's
CVS subdirectory. It also overrides the contents
of the .cvsrc file.


The syntax for the repository path is :


[:method:][[[user][:password]@]hostname[:[port]]]/path


Chapter 9 contains a full explanation of each
element of the repository path. Chapter 2
and Chapter 3 contain simpler explanations of
repository paths.





		-e editor


		
Use the specified editor when CVS calls an
editor for log information during the commit or
import process. This option overrides the
EDITOR, CVSEDITOR, and
VISUAL environment variables and the contents of
the .cvsrc file.





		-f 


		
Prevent CVS from reading the ~/.cvsrc file and
using the options in it.





		--help or -H


		
If called as cvs -H or cvs
--help, CVS displays a general CVS help message.








If called as cvs -H command or cvs
--help command, CVS displays the
available options and help information for the specified command.


[bookmark: cvs-CHP-10-ITERM-2460]
		--help-commands


		
List the available CVS commands with brief descriptions of their
purposes.





		--help-options


		
List the available cvs-options with brief
descriptions of their purposes.





		--help-synonyms


		
List the valid synonyms (short names) for the CVS commands.





		-l


		
Do not log the current command to the history
file in the repository's
CVSROOT directory. The command will not show in
subsequent cvs history output.





		-n


		
Execute only commands that do not change the repository. Using this
option with cvs update can provide a status
report on the current sandbox.





		-q


		
Run in quiet mode. This option causes CVS to
display only some of the informational messages.





		-Q


		
Run in very quiet mode. This option causes CVS
to display only the most critical information.





		-r


		
Set files checked out to the sandbox as read-only. This option only
sets newly checked-out files. If a file is being watched with
cvs watch, read-only is the default. This option
overrides settings in the .cvsrc file.





		-s variable=value


		
Set a user variable for use with one of the scripting files in
CVSROOT. The user variables are explained in
Section 11.3
in Chapter 11 and in Chapter 6 and Chapter 7.





		-t


		
Display messages that trace the execution of the command. This option
can be used with -n to determine precisely what
a command does.





		-T directory 


		
Use the named directory to store temporary
files. This option overrides environment variables or settings in
the .cvsrc file.





		--version or -v


		
Display CVS version and copyright information.





		-w


		
Set files checked out to the sandbox as readable and writable. This
option only sets the permissions of newly checked-out files and
overrides the CVSREAD environment variable. This
option overrides settings in the .cvsrc file.





		-x


		
Encrypt all data that travels across the network between the client
and the server. This option is currently available in GSS-API or
Kerberos mode only, but if you use ssh as your
rsh replacement in the ext
connection mode, ssh encrypts the data stream.


This option is available only if the client supports it. It is
supported if it is listed in cvs
--help-options. You can compile the command-line
client to support it by using the
--enable-client and
--enable-encryption options to the
configure script.





		-z #


		
Compress all network traffic by using the specfied
gzip compression level (the
# symbol represents a gzip
level number). The compression levels range from
0 (no compression) to 9
(maximum compression). This option overrides settings in
the .cvsrc file.


This option is available only if the client supports it. It is
supported if it is listed in cvs
--help-options. You can compile the command-line
client to support it by using the
--enable-client option to the
configure script.[bookmark: cvs-CHP-10-ITERM-2460]
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Chapter 10. Command Reference


[bookmark: cvs-CHP-10-ITERM-2458]This chapter is a comprehensive
reference of all CVS commands, with a brief summary of what each
does. It is intended to be useful as a quick reference, not a
tutorial.


If you have never used CVS before, I suggest you read Chapter 2 or Chapter 3 before reading
this reference. Those chapters explain the basic concepts of CVS and
how to use it effectively.
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Chapter 9. Troubleshooting


[bookmark: cvs-CHP-9-ITERM-2402]It
[bookmark: cvs-CHP-9-ITERM-2403]would
be nice if CVS were perfect, but it isn't. There
will be times when CVS doesn't work as expected, but
with the techniques and information in this chapter, you should be
able to fix the most common problems.
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8.8 Using inetd with gserver, kserver, and pserver


gserver[bookmark: cvs-CHP-8-ITERM-2386],
kserver[bookmark: cvs-CHP-8-ITERM-2387], and
pserver[bookmark: cvs-CHP-8-ITERM-2388] [bookmark: cvs-CHP-8-ITERM-2389]access modes require a
server to run on the repository computer. For these modes, the server
is started with inetd[bookmark: cvs-CHP-8-ITERM-2390] or
xinetd[bookmark: cvs-CHP-8-ITERM-2391]. inetd is
configured in the "Other services"
section of /etc/inetd.conf, as shown in Example 8-18 and Example 8-19. Note that
the configuration must be all on one line.


[bookmark: cvs-CHP-8-EX-18]Example 8-18. Inetd for gserver and pserver


#:OTHER: Other services
2401 stream tcp nowait root /usr/bin/cvs cvs -f --allow-root=/var/lib/cvs pserver


[bookmark: cvs-CHP-8-EX-19]Example 8-19. Inetd for kserver


#:OTHER: Other services
1999 stream tcp nowait root /usr/bin/cvs cvs -f --allow-root=/var/lib/cvsroot kserver


The gserver access method connects to a
pserver CVS server. The code that runs the
server end of pserver checks whether it has been
connected to with the pserver or
gserver access method and runs the appropriate
server code.


The parameter to the --allow-root option is
the path to the repository root directory. If there will be several
different repository root directories, add more
--allow-root options.


You can use the -T option or the
TMPDIR environment variable to set a specific
temporary directory. If no directory is listed, /tmp
is used.


[bookmark: cvs-CHP-8-NOTE-194]		

		[image: ]
		
It can be useful to run the server as a special user, possibly named
cvs, to limit the amount of damage that can be
done if one of the arbitrary scripts (or CVS itself) is insecure. If
you do this, ensure that the repository root directory and the
CVSROOT files start out being owned by the
cvs user, and make sure that the
cvs user is in all the groups that can use the
repository. You also need to ensure that all users run as user
cvs, perhaps by having that as the system
username in pserver access mode.


If CVS has root privileges, it runs the scripts
called from the scripting files as the user who calls CVS, not the
user named in inetd, so this is not a special
concern.














If your version of inetd
doesn't allow you to specify port numbers in
inetd.conf, add lines to
/etc/services, as shown in Example 8-20. Then use those service names instead of the
port numbers in inetd.conf.


[bookmark: cvs-CHP-8-EX-20]Example 8-20. Port services


cvspserver 2401/tcp
cvs 1999/tcp   cvskserver


CVS looks for the cvs service if it is running
kserver access mode, and it looks for
cvspserver if it is running in
gserver or pserver mode. If
you installed CVS from a package, CVS may have been modified to use
cvskserver. Once inetd.conf
is set up, you'll need to restart
inetd.


If you use xinetd instead of
inetd, you need to create
/etc/xinetd.d/cvspserver or
/etc/xinetd.d/cvskserver and enter code similar
to the code shown in Example 8-21, rather than
editing /etc/inetd.conf.


[bookmark: cvs-CHP-8-EX-21]Example 8-21. xinetd


service cvspserver
{
    port = 2401
    socket_type = stream
    protocol = tcp
    wait = no
    user = root
    passenv = PATH
    server = /usr/bin/cvs
    server-args = -f --allow-root=/var/lib/cvs pserver
}


The -f, -T, and
--allow-root options to the CVS server are
the same as they are for inetd. To use the code
in Example 8-21 for the kserver
access method, change the filename and port and use
kserver instead of pserver
in the server-args line. If
cvspserver or cvskserver
are defined in /etc/services, the line that
defines the port is not needed.


[bookmark: cvs-CHP-8-SECT-8.1]
8.8.1 Client Ports


If you're using
pserver[bookmark: cvs-CHP-8-ITERM-2392][bookmark: cvs-CHP-8-ITERM-2393][bookmark: cvs-CHP-8-ITERM-2394][bookmark: cvs-CHP-8-ITERM-2395] or
gserver, the client defaults to use port 2401.
If your repository server is listening on a different port, specify
the port in the repository path or set the
CVS_CLIENT_PORT[bookmark: cvs-CHP-8-ITERM-2396][bookmark: cvs-CHP-8-ITERM-2397] environment variable on
the client computer. You can also compile the client with the
CVS_AUTH_PORT[bookmark: cvs-CHP-8-ITERM-2398] macro set to the new port.


If you're using
kserver[bookmark: cvs-CHP-8-ITERM-2399], the
client defaults to use port 1999. If your repository server is
listening on a different port, you can use the repository path or the
CVS_CLIENT_PORT environment variable. The
CVS_PORT[bookmark: cvs-CHP-8-ITERM-2400] macro sets the default port for
kserver mode during compilation.[bookmark: cvs-CHP-8-ITERM-2401]
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[bookmark: toppage]
[bookmark: cvs-CHP-9-SECT-1]
9.1 General Troubleshooting Techniques


Most of the CVS error messages are helpful but concise. They usually
tell you what is wrong and may contain key words or phrases that lead
you toward a resolution to the problem. Few of the error messages
actually provide a resolution, however, because usually there are
several possible causes of any given problem.


If your problem seems to be confined to a single
[bookmark: cvs-CHP-9-ITERM-2404]sandbox,
the simplest solution is usually to check out a new sandbox. To save
changed files, copy them to the new sandbox before erasing the old
sandbox. (If the new sandbox has newer revisions of some files,
don't copy over them.)


To fix problems in a single sandbox directory, check the sandbox
administrative files in the CVS subdirectory. If
a command has been aborted, the administrative files may have been
partially changed. Chapter 6 explains the sandbox
administrative files.


Many [bookmark: cvs-CHP-9-ITERM-2405]repository problems are caused by
permissions errors. If a user can't read the
repository and the problem doesn't seem to be a
networking issue, check the repository permissions. Thankfully,
permissions problems are easy to fix. Chapter 6
covers permissions in detail.


[bookmark: cvs-CHP-9-SECT-1.1]
9.1.1 Finding Help


[bookmark: cvs-CHP-9-ITERM-2406]CVS
[bookmark: cvs-CHP-9-ITERM-2407]is
an open source[1] software program, created by a group of programmers
rather than a specific company. Because there is no company that
created CVS � which means there is no company that gains
revenue from selling it � there is no official source of
commercial support. If you want commercial support, there are
companies in many parts of the world that provide high-quality
support for open source products. CVS is a widely used version
control system, so most of these companies have staff who are
familiar with CVS.


[bookmark: cvs-CHP-9-FNOTE-1][1] Open source software is explained at
http://www.opensource.org/.




[bookmark: cvs-CHP-9-SECT-1.1.1]
9.1.1.1 Mail and newsgroups


There are also sources of help on the Internet, such as mailing lists
and newsgroups. These are meeting places for people who are familiar
with CVS, and for those who need help with it.


[bookmark: cvs-CHP-9-ITERM-2408]The official mailing list is monitored
by several CVS developers. Subscribe to the list at http://mail.gnu.org/mailman/listinfo/info-cvs.


The fa.info-cvs and gnu.cvs.help newsgroups were established
specifically for CVS. comp.software.config-mgmt is a general
newsgroup for software-configuration management, defined in the
comp.software.config-mgmt FAQ as:



The management of software development projects with respect to
issues such as multiple developers working on the same code at the
same time, targeting multiple platforms, supporting multiple
versions, and controlling the status of code.





[bookmark: cvs-CHP-9-SECT-1.1.2]
9.1.1.2 The Web


[bookmark: cvs-CHP-9-ITERM-2409]When searching the
[bookmark: cvs-CHP-9-ITERM-2410]Web
for CVS information, you can avoid references to CVS pharmacies or
curriculum vitae by using a search string like CVS
-pharmacy -resume or CVS +version.


When you have an error message you don't understand,
you can often find an explanation by pasting the text of the error
message into a web search engine. Example 9-1 shows
an attempt to retrieve a revision that does not yet exist (at the
time, the highest revision of Makefile was 1.7).


[bookmark: cvs-CHP-9-EX-1]Example 9-1. Web searching


bash-2.05a$ cvs update -r 3.2 Makefile
cvs server: Makefile is no longer in the repository


To search for information on this error, use the search string
"is no longer in the repository". This is the
longest string that does not contain the name of a file. In many
search engines a quoted string is searched as the phrase, not as the
individual words. The results from searching for a string like this
often include a series of help requests and answers archived from a
technical mailing list.


Another useful technique is to search for the name of the command
(such as "cvs commit") for which you received
the error. This may lead to a tutorial, mailing-list archives, or
other useful information.


[bookmark: cvs-CHP-9-SECT-1.2]
9.1.2 Reporting Bugs


[bookmark: cvs-CHP-9-ITERM-2411][bookmark: cvs-CHP-9-ITERM-2412]If you
believe you've uncovered a bug in the CVS software,
you can report that bug to the CVS development team. They can then
verify, prioritize, and perhaps fix the bug in a future release of
the CVS software.


The first step of reporting a bug is to decide whether the behavior
you are experiencing is a bug or whether it is intentional. To do
this, read the official documentation for
[bookmark: cvs-CHP-9-ITERM-2413][bookmark: cvs-CHP-9-ITERM-2414]CVS: Version
Management with CVS by Per Cederqvist et al. This document
is provided with Linux and Unix distributions and is available at the
official CVS web site: http://www.cvshome.org/. On Linux or Unix,
you can display it with the info
cvs[bookmark: cvs-CHP-9-ITERM-2415] command. If CVS does not work the way
it is described in the official documentation you get from
infocvs, there is a bug in
either CVS or the documentation.


Report bugs to the location listed in the BUGS
section of infocvs. In the
current version (and for the foreseeable future), this location is
through the bug-cvs@gnu.org
mailing list. You can subscribe to this mailing list at http://mail.gnu.org/mailman/listinfo/bug-cvs.


When reporting a bug, include the command you used, what you expected
the command to do, and what the command actually did. It is also
helpful to list the page in infocvs that describes the behavior you expected and to
indicate the version of CVS you are using. Be prepared to answer
questions about your computer's configuration and
your CVS installation.


You can also use the
cvsbug[bookmark: cvs-CHP-9-ITERM-2416] program, distributed with CVS, to
report a bug to CVS. cvsbug opens an editor,
provides a template for you to fill out, and automatically includes
some information about your configuration. Once you close the editor,
it sends the problem report to the CVS development team.


[bookmark: cvs-CHP-9-SECT-1.3]
9.1.3 Making Your Own Changes to CVS


If you want to add new features to CVS or know how to correct a
problem, you may want to make your own changes to CVS and run a
modified version at your site. You need to install the CVS source
code before you can modify it.


The functions for most CVS commands are in the
src subdirectory of the CVS source code, in
files named after the command names. For example, the
add command is implemented by the
add.c file. Not all commands follow this
pattern. The export command is in the
checkout.c file, as it uses most of the same
code, and both export and
checkout use functions in
update.c.


If you wish to submit your changes for inclusion in future versions
of CVS, read the
HACKING[bookmark: cvs-CHP-9-ITERM-2417][bookmark: cvs-CHP-9-ITERM-2418] and DEVEL-CVS files
in the CVS source-code directory. The HACKING
file also contains useful advice on CVS coding standards.
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[bookmark: toppage]
[bookmark: cvs-CHP-11-SECT-1]
11.1 Administrative Files


[bookmark: cvs-CHP-11-ITERM-2547][bookmark: cvs-CHP-11-ITERM-2548][bookmark: cvs-CHP-11-ITERM-2549][bookmark: cvs-CHP-11-ITERM-2550]Each sandbox directory has
administrative files in its CVS subdirectory,
but it may also have hidden files in the directory itself, with
filenames that start with a dot (.). The user's home
directory can contain CVS administrative files that affect all of
that user's sandboxes; these filenames are also
prefixed with a dot.


[bookmark: cvs-CHP-11-SECT-1.1]
11.1.1 Dot Files


[bookmark: cvs-CHP-11-ITERM-2551][bookmark: cvs-CHP-11-ITERM-2552][bookmark: cvs-CHP-11-ITERM-2553]In client/server mode, all the dot files
other than .rhosts[bookmark: cvs-CHP-11-ITERM-2554] should be on
the client computer. The .rhosts file should be
in the user's home directory on the server computer.


These are the dot files in the sandbox directory:


[bookmark: cvs-CHP-11-ITERM-2555][bookmark: cvs-CHP-11-ITERM-2556][bookmark: cvs-CHP-11-ITERM-2557][bookmark: cvs-CHP-11-ITERM-2558]
		.cvsignore[bookmark: cvs-CHP-11-ITERM-2555]


		
Contains a list of files CVS should not process. This file uses the
same format as cvsignore in the
repository's CVSROOT directory
and may be checked into CVS.





		.#filename.revision[bookmark: cvs-CHP-11-ITERM-2556][bookmark: cvs-CHP-11-ITERM-2557][bookmark: cvs-CHP-11-ITERM-2558]


		
If a project file that is not fully synchronized with the repository
is overwritten by CVS, the original file is stored as
.#filename.revision, where revision
is the BASE revision of the file.








These are the dot files in a user's home directories:


[bookmark: cvs-CHP-11-ITERM-2559][bookmark: cvs-CHP-11-ITERM-2560][bookmark: cvs-CHP-11-ITERM-2561][bookmark: cvs-CHP-11-ITERM-2562]
		.cvsrc[bookmark: cvs-CHP-11-ITERM-2559]


		
Contains a list of CVS commands and the options the user wants as
default options for those commands.





		.cvsignore


		
Contains a list of files CVS should not process. This file uses the
same format as cvsignore in the
repository's CVSROOT directory.





		.cvswrappers[bookmark: cvs-CHP-11-ITERM-2560]


		
Contains a list of wrappers that affect how a file is stored. The
wrappers include a pattern that CVS matches against filenames and a
keyword-expansion mode that CVS applies to any file whose name
matches the pattern.





		.cvspass[bookmark: cvs-CHP-11-ITERM-2561]


		
Used in pserver remote-access mode. This file
contains the user's password for each repository
they are logged into, stored in a simple form of encoding. Be aware
that the file is human-readable and the passwords are easy to
decrypt.





		.rhosts[bookmark: cvs-CHP-11-ITERM-2562]


		
Used when connecting with RSH. This file should be in the
user's home directory on the server machine, and it
should contain the client's computer and username.








[bookmark: cvs-CHP-11-SECT-1.2]
11.1.2 CVS Subdirectory Files


[bookmark: cvs-CHP-11-ITERM-2563][bookmark: cvs-CHP-11-ITERM-2564][bookmark: cvs-CHP-11-ITERM-2565]CVS creates a subdirectory named
CVS in every directory of a sandbox. It stores
the following sandbox administrative files in this subdirectory:


[bookmark: cvs-CHP-11-ITERM-2566][bookmark: cvs-CHP-11-ITERM-2567][bookmark: cvs-CHP-11-ITERM-2568][bookmark: cvs-CHP-11-ITERM-2569][bookmark: cvs-CHP-11-ITERM-2570][bookmark: cvs-CHP-11-ITERM-2571][bookmark: cvs-CHP-11-ITERM-2572][bookmark: cvs-CHP-11-ITERM-2573][bookmark: cvs-CHP-11-ITERM-2574][bookmark: cvs-CHP-11-ITERM-2575][bookmark: cvs-CHP-11-ITERM-2576][bookmark: cvs-CHP-11-ITERM-2577][bookmark: cvs-CHP-11-ITERM-2578][bookmark: cvs-CHP-11-ITERM-2579][bookmark: cvs-CHP-11-ITERM-2580][bookmark: cvs-CHP-11-ITERM-2581][bookmark: cvs-CHP-11-ITERM-2582][bookmark: cvs-CHP-11-ITERM-2583][bookmark: cvs-CHP-11-ITERM-2584]
		Base[bookmark: cvs-CHP-11-ITERM-2566]


		
A directory, not a file, that stores the preediting revision of any
files that are being edited with cvs edit.





		Baserev[bookmark: cvs-CHP-11-ITERM-2567]


		
Contains the revision information for every file in the
Base directory, in the format
name/revision/. Later versions of CVS may add to
this format.





		Baserev.tmp[bookmark: cvs-CHP-11-ITERM-2568]


		
Changes to the Baserev file are written to
Baserev.tmp. CVS then renames
Baserev.tmp to Baserev,
which overwrites the original Baserev.





		Checkin.prog[bookmark: cvs-CHP-11-ITERM-2569]


		
Used if the current sandbox was checked out as a module and the
modules file in the
repository's CVSROOT has a
-i option for the module the sandbox was checked
out as. This file stores the program to be executed when the module
is checked in. Checkin.prog is obsolete in CVS
1.11.6 and later.





		Entries[bookmark: cvs-CHP-11-ITERM-2570]


		
Contains a line for each file and directory in the relevant sandbox
directory. Lines for files have the format:


/name/revision/timestamp[+conflict]/options/tagdate


Lines for directories have the format:


D/name////


There may be text between or after the empty slashes, but in CVS
1.11.5 this text is ignored. The space is reserved for future
expansion.





		Entries.Backup[bookmark: cvs-CHP-11-ITERM-2571]


		
Changes to the Entries file are written to
Entries.Backup. CVS then renames
Entries.Backup to Entries,
which overwrites the original Entries.





		Entries.Log[bookmark: cvs-CHP-11-ITERM-2572]


		
Used to record planned changes to the Entries
file. Lines to be added start with A; lines to
be removed start with R. After the
A or R comes a space,
followed by the line to be added or removed.


Programs that read Entries should also check for
Entries.Log. If Entries.Log
exists, they should read Entries,
apply the changes from Entries.Log, and then
rewrite Entries and remove
Entries.Log.





		Entries.Static[bookmark: cvs-CHP-11-ITERM-2573]


		
If this file exists, CVS did not receive a complete set of files from
the repository and the sandbox directory that is the parent to the
current CVS directory is
static (i.e., CVS will not create new files in
this directory). This setting can be cleared by using
update -d to download a full set of files and
subdirectories for the parent directory to the current
CVS directory.





		Notify[bookmark: cvs-CHP-11-ITERM-2574]


		
Contains any cvs watch notifications that have
not yet been sent to the server.





		Notify.tmp[bookmark: cvs-CHP-11-ITERM-2575]


		
Changes to the Notify file are written to
Notify.tmp. CVS then renames
Notify.tmp to Notify, which
overwrites the original Notify.





		Repository[bookmark: cvs-CHP-11-ITERM-2576]


		
Usually contains the path from the repository root to the repository
directory that the relevant sandbox directory is a reflection of.
This file may contain the full path, including the path to the root
of the sandbox's repository.


If the current sandbox directory does not have a related repository
directory, this file contains the string
CVSROOT/Emptydir.





		Root[bookmark: cvs-CHP-11-ITERM-2577]


		
Contains the path to the root of the sandbox's
repository.





		Tag[bookmark: cvs-CHP-11-ITERM-2578]


		
Used to store directory-specific sticky tags and dates, so that CVS
can add them to new files that you add to the directory. This file is
most often used when the directory is part of a branch sandbox.


If the first character in the file is T, the
file refers to a branch tag. N is a nonbranch
tag, and D is a date.





		Template[bookmark: cvs-CHP-11-ITERM-2579]


		
In client/server mode, this file stores the login template specified
in the rcsinfo file in the
repository's CVSROOT directory.





		Update.prog[bookmark: cvs-CHP-11-ITERM-2580]


		
Used if the modules file in
CVSROOT specifies the -u
option for the current sandbox's module.
Update.prog stores the program to be executed
when this module is updated. This file is obsolete in CVS 1.11.6 and
later.[bookmark: cvs-CHP-11-ITERM-2581][bookmark: cvs-CHP-11-ITERM-2582][bookmark: cvs-CHP-11-ITERM-2583][bookmark: cvs-CHP-11-ITERM-2584]
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[bookmark: toppage]
[bookmark: cvs-CHP-11-SECT-3]
11.3 CVSROOT Variables


[bookmark: cvs-CHP-11-ITERM-2661][bookmark: cvs-CHP-11-ITERM-2662]The
administrative files in CVSROOT can use several
types of variables: internal, environment, and shell variables. You
can use these variables to pass parameters to the scripts in the
scripting files, or you can use them as part of command-line
templates.


The internal variables allow you to use information CVS stores about
the currently running command. The environment variables are used to
access information from the environment the command is running in,
and the shell variables are used to access information about the
shell.


[bookmark: cvs-CHP-11-SECT-3.1]
11.3.1 Environment Variables in CVSROOT Files


[bookmark: cvs-CHP-11-ITERM-2663]Three environment variables are set
when CVS runs commands or scripts from CVS administrative files:


[bookmark: cvs-CHP-11-ITERM-2664][bookmark: cvs-CHP-11-ITERM-2665][bookmark: cvs-CHP-11-ITERM-2666][bookmark: cvs-CHP-11-ITERM-2667][bookmark: cvs-CHP-11-ITERM-2668][bookmark: cvs-CHP-11-ITERM-2669]
		CVS_USER[bookmark: cvs-CHP-11-ITERM-2664][bookmark: cvs-CHP-11-ITERM-2665]


		
This variable is meaningful only with the
pserver access method. It refers to the CVS
username provided in the leftmost field of the appropriate line in
CVSROOT/passwd. If this username does not exist,
the variable expands to an empty string.





		LOGNAME [bookmark: cvs-CHP-11-ITERM-2666][bookmark: cvs-CHP-11-ITERM-2667][bookmark: cvs-CHP-11-ITERM-2668][bookmark: cvs-CHP-11-ITERM-2669]and USER


		
Both of these variables contain the username of the user calling the
CVS process.


In the pserver access method, the username is
the third field of the line in passwd. If no
username is there, the CVS_USER value is used.








[bookmark: cvs-CHP-11-SECT-3.2]
11.3.2 Internal Variables in CVSROOT Files


[bookmark: cvs-CHP-11-ITERM-2670]The syntax for referencing a CVS
internal variable is ${VARIABLE}. The
$VARIABLE syntax can also be used if the
character immediately following the variable is neither alphanumeric
nor an underscore (_).


These are the internal CVS variables:


[bookmark: cvs-CHP-11-ITERM-2671][bookmark: cvs-CHP-11-ITERM-2672][bookmark: cvs-CHP-11-ITERM-2673][bookmark: cvs-CHP-11-ITERM-2674][bookmark: cvs-CHP-11-ITERM-2675][bookmark: cvs-CHP-11-ITERM-2676]
		CVSROOT[bookmark: cvs-CHP-11-ITERM-2671]


		
The path to the repository root directory (not the path to the
CVSROOT directory within the repository). This
variable contains the path only, not any access method or host
information.





		CVSEDITOR [bookmark: cvs-CHP-11-ITERM-2672]or EDITOR [bookmark: cvs-CHP-11-ITERM-2673]or VISUAL[bookmark: cvs-CHP-11-ITERM-2674]


		
The editor CVS is using. If you use the -e
editor CVS option, CVS uses the editor you specify on the
command line. If you don't use
-e, CVS reads the environment variables and uses
the first editor it finds. CVS uses CVSEDITOR by
preference, then EDITOR, then
VISUAL.





		USER[bookmark: cvs-CHP-11-ITERM-2675]


		
The username (on the server machine in client/server mode) of the
user running CVS.


With the pserver access method, this is the
third field of the appropriate line in passwd.
If no username is there, it is the name in the leftmost field.





		RCSBIN[bookmark: cvs-CHP-11-ITERM-2676]


		
This variable applies only to CVS 1.9.18 or earlier. It contains the
path to the rcs executable.








CVS permits user-defined variables that can be passed to
administrative files from the client. In the administrative files,
reference such a variable with the syntax
${=VARIABLE}. On the command line, use the
-s variable=value CVS option to pass the
variable to CVS. All strings that contain the $
symbol, other than the variable references, are reserved for CVS
internal use. There is no way to escape the $
symbol.


[bookmark: cvs-CHP-11-SECT-3.3]
11.3.3 Shell Variables in CVSROOT Files


[bookmark: cvs-CHP-11-ITERM-2677][bookmark: cvs-CHP-11-ITERM-2678]Two shell variables are also used
in the administrative files:


[bookmark: cvs-CHP-11-ITERM-2679][bookmark: cvs-CHP-11-ITERM-2680][bookmark: cvs-CHP-11-ITERM-2681][bookmark: cvs-CHP-11-ITERM-2682]
		[bookmark: cvs-CHP-11-ITERM-2679][bookmark: cvs-CHP-11-ITERM-2680][bookmark: cvs-CHP-11-ITERM-2681][bookmark: cvs-CHP-11-ITERM-2682]~/


		
The home directory of the user calling the CVS process.





		~username


		
The home directory of the user identified as
username.
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[bookmark: cvs-CHP-11-SECT-2]
11.2 CVSROOT Files


[bookmark: cvs-CHP-11-ITERM-2585][bookmark: cvs-CHP-11-ITERM-2586]The
CVSROOT[bookmark: cvs-CHP-11-ITERM-2587] directory
in the CVS repository contains several administrative files. Most of
these files are editable by the user and are stored in both RCS
format (with a ,v suffix) and plain text to be
used by CVS. These files can be checked out and committed like any
other CVS file.


The history[bookmark: cvs-CHP-11-ITERM-2588] and
val-tags[bookmark: cvs-CHP-11-ITERM-2589] files should not be edited. The
passwd[bookmark: cvs-CHP-11-ITERM-2590] file should never be checked out; it
should be edited in place.


[bookmark: cvs-CHP-11-SECT-2.1]
11.2.1 The checkoutlist File


The checkoutlist[bookmark: cvs-CHP-11-ITERM-2591][bookmark: cvs-CHP-11-ITERM-2592][bookmark: cvs-CHP-11-ITERM-2593] file is used to designate files to be
stored in the CVSROOT directory in both RCS and
clear-text formats. Most of the CVS administrative files are stored
this way automatically, and the checkoutlist
file allows you to store user-created files in the same way. The most
common files to be stored like this are scripts executed by the
scripting files (commitinfo,
loginfo, rcsinfo,
taginfo, and verifymsg).


The file format is to simply list the names of the files, one file
per line. All files must be in the CVSROOT
directory.


[bookmark: cvs-CHP-11-SECT-2.2]
11.2.2 The commitinfo File


The commitinfo[bookmark: cvs-CHP-11-ITERM-2594][bookmark: cvs-CHP-11-ITERM-2595][bookmark: cvs-CHP-11-ITERM-2596] file defines programs to run before a file
is committed. If any of the programs exit with a nonzero exit status,
the commit does not proceed. These programs run on the repository
computer.


The file syntax is as follows:


name_pattern action


The name_pattern is a regular expression that
must match a relative path within the repository. The
action is a command-line template or the address
of a script, plus any parameters required for that script or
template. The full path of the repository and the filenames of all
files to be committed are appended as parameters by CVS during
processing.


Example 11-1 shows a commitinfo
file that calls a formatcheck script with the
--style=gnu parameter, for any files
committed from the src directory of the
wizzard project. The
formatcheck script is stored in the
repository's CVSROOT directory.


[bookmark: cvs-CHP-11-EX-1]Example 11-1. A commitnfo file


^wizzard/src\(/\|$\) /home/cvs/CVSROOT/formatcheck --style=gnu


Lines starting with the hash symbol (#) are
comments and are ignored. The special ALL
pattern matches all directories. The special
DEFAULT pattern matches directories that do not
match any pattern except ALL. CVS uses the
script on the first line with a directory-name pattern that matches
the directory tree the file is in. If no pattern match is found, the
script specified by the DEFAULT line is
executed. Scripts specified by ALL lines are
always executed.


The commitinfo file is usually used to enforce
project standards.


[bookmark: cvs-CHP-11-SECT-2.3]
11.2.3 The config File


The config[bookmark: cvs-CHP-11-ITERM-2597][bookmark: cvs-CHP-11-ITERM-2598]
file contains CVS configuration options. Lines that start with a
# are comments. All other lines are in the form:


keyword=value


There is one keyword/value pair per line. Each keyword/value pair
represents a configuration option. Whitespace is significant,
including carriage returns, tabs, and extra spaces.


These are the available configuration options:


[bookmark: cvs-CHP-11-ITERM-2599][bookmark: cvs-CHP-11-ITERM-2600]
		LockDir=directory


		
If this setting is present, CVS puts lock files in the specified
directory rather than in the repository. You
need to create the directory, but CVS creates
all the necessary subdirectories.


		

		[image: ]
		
Do not use LockDir if any of your users are
running CVS 1.9 or earlier on the repository server, as users will
then be putting locks in two different places and not honoring each
other's locks. CVS 1.10 doesn't
honor the LockDir setting; it displays an error
if you use it and does not work. Versions prior to CVS 1.10 silently
ignore LockDir.

















		LogHistory=value


		
The text in value controls which actions are
logged to the history file in the
repository's CVSROOT directory.
The valid values can be any combination of the following:



		A


		
Log when a file is added to the repository.





		C


		
Log when a file would have been updated in a sandbox, but needed to
be merged and there were conflicts in the merge.





		E


		
Log when a file is exported.





		F


		
Log when a file is released.





		G


		
Log when a file is updated in a sandbox with a successful merge.





		M


		
Log when a file is modified (a sandbox revision is added to the
repository).





		O


		
Log when a file is checked out.





		R


		
Log when a file is removed from the repository.





		T


		
Log when a file is tagged or rtagged.





		U


		
Log when a file is updated in a sandbox with no merge required.





		W


		
Log when a file is deleted from a sandbox during an update because it
is no longer active in the repository.











		RCSBIN=directory


		
This option provides the directory in which CVS should look for the
rcs program. This option applies only to CVS
Versions 1.9.12 to 1.9.18; it is obsolete and ignored in later
versions.





		RereadLogAfterVerify=value


		
The log message saved during cvs commit might be
changed if the verifymsg file is in use. This
option controls whether the message is reread after the program
listed in the verifymsg file runs.


This option is useful only if the verifymsg file
is in use. These are the available options:



		always or yes


		
Reread the log message after the verifymsg file
has been processed. This option is the default case.





		never or no


		
Do not reread the log message after the
verifymsg file has been processed.





		stat


		
Check whether the log message has been changed, using the
filesystem's stat( ) command.
If it has changed, reread the log message. This option can take up to
an extra second per directory to process than the
never case, but it may be faster than
always if the log messages
aren't always changed by
verifymsg.











		SystemAuth=value


		
If value is yes, the server
authenticates the connecting user with the
passwd file. If the user fails to authenticate
there, the server authenticates the user against the main user
database for the operating system. If value is
no, the server authenticates the user only
against the passwd file. The default value is
yes.
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SystemAuth=yes weakens security, because CVS
transmits passwords using only trivial encryption. The encryption can
easily be broken, and a password obtained. The
SystemAuth=yes setting uses the operating
system's own authentication mechanism, so the
obtained password will provide access to the user's
shell account.














This option is useful only if you have clients connecting to CVS in
pserver mode.





		TopLevelAdmin=value


		
If value is yes, a
CVS subdirectory is created in the current
working directory when you check out a sandbox. If
value is no, the
CVS subdirectories are created only in the
actual sandbox directory tree. The default is
no.





		PreservePermissions=value


		
CVS 1.11.5 does not support this option. In the versions that support
it, the option causes CVS to store sandbox permissions in the
repository with other data for each revision and pass that data to
the sandbox when a file revision is checked out. The valid values are
yes and no.





		UserAdminOptions=value


		
This option is available in CVS 1.12.1 and later. If
value exists, then any user can run
cvs admin options listed in
value. The contents of
value must be a string of letters with no
separators or spaces, and the letters must be the command options
(without parameters) for cvs admin.


If the cvsadmin group exists on the server
machine, then only members of the cvsadmin group
are allowed to run commands not listed in
value.[bookmark: cvs-CHP-11-ITERM-2599][bookmark: cvs-CHP-11-ITERM-2600]








[bookmark: cvs-CHP-11-SECT-2.4]
11.2.4 The cvsignore File


The cvsignore[bookmark: cvs-CHP-11-ITERM-2601][bookmark: cvs-CHP-11-ITERM-2602][bookmark: cvs-CHP-11-ITERM-2603] file contains a list of filenames or
filename patterns that CVS should not process. The syntax for this
file is a space-separated or line-ending-separated list of filenames
or name patterns. cvsignore uses wildcard
pattern matching.


The special ! filename causes CVS to clear its
ignore list. The special * filename causes CVS
to ignore everything.


[bookmark: cvs-CHP-11-SECT-2.5]
11.2.5 The cvswrappers File


The cvswrappers[bookmark: cvs-CHP-11-ITERM-2604][bookmark: cvs-CHP-11-ITERM-2605][bookmark: cvs-CHP-11-ITERM-2606] file contains a line-ending-separated list
of wrappers that control the merge method or keyword-substitution
mode of files, based on a filename pattern. The syntax of a wrapper
is as follows:


wildcard option 'value' [option 'value'...]


The wildcards are matched to filenames when files are added to the
repository.


These are the options and values:



		-m 'mode'


		
Indicates the merge methodology to use for files that match the
pattern. Valid modes are COPY or
MERGE.





		-k 'mode'


		
Indicates the keyword-expansion mode to use for files that match the
pattern. The keyword-expansion modes are provided in Section 11.6 later in this chapter.





		-f 'path_to_filter'


		
Process the file through the filter program
every time the file leaves the repository. This option is not
available in CVS 1.10 and later.





		-t 'path_to_filter'


		
Process the file through the filter program
every time the file enters the repository. This option is not
available in CVS 1.10 and later.








[bookmark: cvs-CHP-11-SECT-2.6]
11.2.6 The editinfo File


The editinfo[bookmark: cvs-CHP-11-ITERM-2607][bookmark: cvs-CHP-11-ITERM-2608][bookmark: cvs-CHP-11-ITERM-2609] file is obsolete; it has been replaced by
verifymsg and rcsinfo. In
CVS versions that use editinfo, this file
enforces the use of a specific editor when entering log messages. If
CVS is called from a remote client, or if the -m
or -F command options are used with
cvs commit, the editinfo
file is not used. If the editor exits with a nonzero exit status, the
commit does not proceed.


[bookmark: cvs-CHP-11-SECT-2.7]
11.2.7 The history File


The history[bookmark: cvs-CHP-11-ITERM-2610][bookmark: cvs-CHP-11-ITERM-2611][bookmark: cvs-CHP-11-ITERM-2612] file contains the information displayed by
the cvs history command. It must be writable by
all CVS users and is created by cvs init to be
owner-, group-, and world-writable. This file should not be edited
manually; all changes should occur through CVS.


If you wish to turn history logging off, a simple way to do so is to
rename the history file. The file can also be
removed or rotated like any log file, with no effect on any CVS
command other than cvs history. (If you do
rotate the file, consider whether to lock the repository during the
process of moving the file.)


[bookmark: cvs-CHP-11-SECT-2.8]
11.2.8 The loginfo File


The loginfo[bookmark: cvs-CHP-11-ITERM-2613][bookmark: cvs-CHP-11-ITERM-2614][bookmark: cvs-CHP-11-ITERM-2615] file defines programs to run when the file
has been committed successfully. These programs run on the repository
computer.


Lines starting with the hash symbol (#) are
comments and are ignored. The special ALL
pattern matches all directories. The special
DEFAULT pattern matches directories that do not
match any pattern except ALL. CVS uses the
script on the first line with a directory-name pattern that matches
the directory tree the file is in. If no pattern match is found, the
script specified by the DEFAULT line is
executed. Scripts specified by ALL lines are
always executed.


The file syntax is as follows:


name_pattern action


The name_pattern is a regular expression that
must match a relative path within the repository. The
action is a command-line template or the address
of a script, plus any parameters required for that script or
template, plus a format string. The action is passed the log message
on the standard input, followed by the repository path and the
results of the format string.


The format string is processed by CVS before being passed to the
action's script or command. Before processing, the
format string consists of a
%[bookmark: cvs-CHP-11-ITERM-2616][bookmark: cvs-CHP-11-ITERM-2617], followed by
a space, a single variable, or a set of variables enclosed in
[bookmark: cvs-CHP-11-ITERM-2618][bookmark: cvs-CHP-11-ITERM-2619]braces ({ }).
These are the variables for the format string:



		s


		
Expands to the name of the current file being processed.





		V


		
Expands to the file's revision number prior to the
commit.





		v


		
Expands to the file's revision number after the
commit.








When CVS processes the format string, the output passed to the script
is a space-separated list of variable expansions, with a variable
expansion for each file that was committed. The series of variable
expansions is a comma-separated set of strings, such that
%{sV} could be expanded to a string like
main.c,1.3.


Dollar signs ($), backticks (`), backslashes (\), and quotation marks
(") in the repository path or in any filenames expanded from the
format string are escaped with a backslash, but the backslash is not
visible in the called scripts.
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11.2.9 The modules File


The modules[bookmark: cvs-CHP-11-ITERM-2620][bookmark: cvs-CHP-11-ITERM-2621][bookmark: cvs-CHP-11-ITERM-2622] file is used to group arbitrary files or
directories into a single module. Once a module is defined, the
project files and directories it defines can be checked out into a
sandbox by either the module name or the name of the repository
directory it represents. The modules file can
also specify programs to run when files in the module are committed,
exported, updated, checked out, or tagged with
rtag.


Each module definition needs to be on a line of its own. When adding
directories to module definitions, use paths relative to the
repository root directory.


An alias module[bookmark: cvs-CHP-11-ITERM-2623] can be used to group files and
directories into a single module, regardless of where they are stored
in the repository tree. The syntax for an alias module definition is
as follows:


module_name -a path [path...]


A
path[bookmark: cvs-CHP-11-ITERM-2624]
may be a pathname to a file or directory or it may be another module
name, and there may be any number of paths. If a path leads to a
directory, all subdirectories and files are included in the module.
If you wish to exclude subdirectories from an alias module, use an
exclamation mark (!) in front of the directory
name.


A regular module[bookmark: cvs-CHP-11-ITERM-2625] is used to define options for a
project. It can also be used to define subsets of a project or group
modules together. The syntax of a regular module is as follows:


module_name [options] [directory [files|subdirectories...]] [&modules...]


The directory should be a path relative to the repository root
directory. If filenames or subdirectory names are included, they
should be in the directory and the module definition then applies
only to those files or subdirectories. You can include a predefined
module in a regular module by prefixing the module name with an
[bookmark: cvs-CHP-11-ITERM-2626][bookmark: cvs-CHP-11-ITERM-2627]ampersand (&) and
specifying the resulting name in place of
directory in the syntax. The module can be a
regular module or an alias module.


[bookmark: cvs-CHP-11-ITERM-2628]Most of
the options for a regular module define scripts to run immediately
after a CVS command on the files in the module. Here is the full list
of options for regular modules:



		-d directory_name


		
Use directory_name rather than the module name
as the name of the sandbox root directory.





		-e script


		
Run the script when the module is exported. The
script is given the module name as an argument.





		-i script


		
Run the script when the module is committed. The
script is given the full pathname of the relevant repository
directory as an argument. This option is obsolete in CVS 1.11.6 and
later.





		-o script


		
Run the script when the module is checked out.
The script is given the module name as an argument.





		-s status


		
Provide a status for the module. This has no
meaning internal to CVS, but when the cvs checkout -s
command runs, the status affects the
display order.


CVS allocates an 11-character space for the status string when it is
displayed, but the string is not truncated if it is longer than 11
characters.





		-t script


		
Run the script when rtag is
used on the module. This option does not run when
tag is used. The script is given two arguments:
the module name and the name of the tag.





		-u script


		
Run the script when the module is updated. The script is given the
full pathname of the affected repository directory as an argument.
This option is obsolete in CVS 1.11.6 and later.








Each script designated in the modules file runs
immediately after its associated CVS command completes. For example,
the -o script runs after a
checkout command for the module completes.


If the repository is not on the same computer as the client, the
scripts for the -i and -u
options are copied from their original location in the
repository to the client computer and stored in the
Checkin.prog and
Update.prog files in the
CVS subdirectories in the sandbox. These scripts
are later copied back to the server computer, where they run. For
security reasons, this behavior is changed in CVS 1.11.6 and later.


All other scripts called from the modules file
run on the repository server computer.


The sandbox copies of the
Checkin.prog[bookmark: cvs-CHP-11-ITERM-2629][bookmark: cvs-CHP-11-ITERM-2630] and
Update.prog[bookmark: cvs-CHP-11-ITERM-2631][bookmark: cvs-CHP-11-ITERM-2632] files are
not changed when the modules file or the
repository computer's copies of the scripts are
changed. To change Checkin.prog and
Update.prog, commit and
release the sandbox and check out a new sandbox.
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11.2.10 The notify File


The notify[bookmark: cvs-CHP-11-ITERM-2633][bookmark: cvs-CHP-11-ITERM-2634][bookmark: cvs-CHP-11-ITERM-2635] file contains the commands to run when
conditions exist for cvs watch to notify a user
of a change to a watched file.


The syntax of the notify file is a series of
lines, each line in the following format:


filename_pattern command


The filename_pattern can be
ALL or any wildcard pattern. The command can be
any sh shell command, but it must contain
%s, which is replaced by the name of the user to
notify. The rest of the notification information is provided to the
command through standard input (stdin).
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CVS does not notify you of your own changes to a file.
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11.2.11 The passwd File


The passwd[bookmark: cvs-CHP-11-ITERM-2636][bookmark: cvs-CHP-11-ITERM-2637][bookmark: cvs-CHP-11-ITERM-2638] file contains the usernames and passwords
for the pserver repository method. This file is
usually edited in place, not checked out like the other
administrative files. If you wish to check it out, add it to the
commitinfo file, but be aware of the security
risks explained in Chapter 8.


The format for entries in the passwd file is:


CVS_username:password:system_username


The CVS_username is the name the user sends to
CVS. The system_username is the name the CVS
programs run under. If these names are the same, you
don't need to include the
system_username. The
system_username must be a valid username on the
server; if the system_username does not exist on
the server, CVS commands will fail even if the user authenticates
with CVS.


The passwords need to be encrypted with the standard Unix
crypt( )[bookmark: cvs-CHP-11-ITERM-2639] function. CVS does not provide a tool
to encrypt passwords, so they need to be encrypted elsewhere and then
pasted into the file. If the password field is
empty, the user automatically authenticates. You can use the Unix and
Linux program mkpasswd to encrypt a string for
use as a password.


A single system username can be shared by multiple users with
different CVS usernames. This can allow several people to work on a
project, while recording the changes across multiple users.
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11.2.12 The rcsinfo File


The rcsinfo[bookmark: cvs-CHP-11-ITERM-2640][bookmark: cvs-CHP-11-ITERM-2641][bookmark: cvs-CHP-11-ITERM-2642] file defines forms to display as the
templates for commit log messages. The rcsinfo
file is processed before a file is committed.


The file syntax is:


name_pattern action


The name_pattern is a regular expression that
must match a relative path within the repository. The
action is the path to a template file for log
messages.


Lines starting with the hash symbol (#) are
comments and are ignored. The special ALL
pattern matches all directories. The special
DEFAULT pattern matches directories that do not
match any other pattern. CVS uses the file on the first line with a
directory name pattern that matches the directory tree the file is
in. Files in each directory are processed according to the rules
given in the first matching line or in the
DEFAULT line. In addition, rules given in
ALL lines are always applied.


If the repository is not on the same computer as the client, CVS
stores a copy of the template (or templates) that matches each
sandbox directory in the appropriate CVS
subdirectory of each sandbox. This file is not updated with other
sandbox files, so if the rcsinfo file or the
main template changes, your users should release and recreate their
sandboxes.
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11.2.13 The readers File


The readers[bookmark: cvs-CHP-11-ITERM-2643][bookmark: cvs-CHP-11-ITERM-2644][bookmark: cvs-CHP-11-ITERM-2645] file contains the usernames of people who
have read-only access to the repository via the
pserver remote-access method. The
readers and writers files
use the CVS_username, not the
system_username, to determine whether a user has
access. The file should contain one name per line. The newline
character after the last username is significant.


If a user is listed in the readers file, he has
read-only access to the repository, even if he is also listed in the
writers file.


[bookmark: cvs-CHP-11-SECT-2.14]
11.2.14 The taginfo File


The taginfo[bookmark: cvs-CHP-11-ITERM-2646][bookmark: cvs-CHP-11-ITERM-2647][bookmark: cvs-CHP-11-ITERM-2648] file defines programs to run before a file
is tagged. If any of the programs exit with a nonzero exit status,
the tag does not proceed.


The file syntax is:


name_pattern action


The name_pattern is a regular expression that
must match a relative path within the repository. The
action is a command-line template or the path
and filename of a script, plus any parameters required for that
script or template. The full path of the repository and the filenames
of all files to be committed are appended as parameters.


Lines starting with the hash symbol (#) are
comments and are ignored. The special ALL
pattern matches all directories. The special
DEFAULT pattern matches directories that do not
match any other pattern. CVS uses the script on the first line with a
directory-name pattern that matches the directory tree the file is
in. Files in each directory are processed according to the rules
given in the first matching line or in the
DEFAULT line. In addition, rules given in
ALL lines are always applied.


A string with the following format is appended to the script
parameters:


tagname operation repository_path file_revision_pair [file_revision_pair...]


The file_revision_pair is a space-separated
filename and revision number, and there is one pair for each file to
be tagged. The operation is
add, mov, or
del. The mov operation is
used when tag or rtag is
called with -F, and del is
used when they are called with -d.
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11.2.15 The users File


The users[bookmark: cvs-CHP-11-ITERM-2649][bookmark: cvs-CHP-11-ITERM-2650][bookmark: cvs-CHP-11-ITERM-2651] file provides a list of email addresses
for users whose mailboxes are not on the same machine as the CVS
repository. This file is used by the command given in the
notify file, and it becomes the input
represented by the %s string.


The format of this file is a separate line for each user, consisting
of the username and the email address to send notifications to, in
the following format:


username:email
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If you are using the pserver access method, use
the system usernames in the users file.
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11.2.16 The val-tags File


The val-tags file contains a list of valid tag
names, acting as an internal cache for CVS. It must be writable by
all CVS users, and is created by cvs init to be
owner- and group-writable. This file should not be edited manually;
all changes should occur through CVS.
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11.2.17 The verifymsg File


The verifymsg[bookmark: cvs-CHP-11-ITERM-2652][bookmark: cvs-CHP-11-ITERM-2653][bookmark: cvs-CHP-11-ITERM-2654] file defines programs to run after a log
message has been entered, but before the commit takes place. The
programs are passed the log message, which they can modify or parse
to ensure that all essential fields have been filled in. The
verifymsg file is usually used with the
rcsinfo file to manage log messages. If a
program called from verifymsg exits with a
nonzero error status, the commit is aborted.


The file syntax for verifymsg is as follows:


name_pattern action


The name_pattern is a regular expression that
must match a relative path within the repository. The
action is a command-line template or the address
of a script, plus any parameters required for that script or
template. The log message is passed to the script or template on the
standard input (stdin), as is the path to a
temporary file containing the log message.


Lines starting with the hash symbol (#) are
comments and are ignored. The special DEFAULT
pattern matches directories that do not match any other pattern. CVS
uses the script on the first line with a directory-name pattern that
matches the directory tree a file is in.


A script invoked through verifymsg can modify
the log message, and the config file in the
CVSROOT directory then determines whether CVS
reads and uses the modified log message or the original one for the
rest of the commit process.
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11.2.18 The writers File


The writers[bookmark: cvs-CHP-11-ITERM-2655][bookmark: cvs-CHP-11-ITERM-2656][bookmark: cvs-CHP-11-ITERM-2657] file contains the usernames of people who
have read-write access to the repository via the
pserver remote-access method. The
readers and writers files
use the CVS username, not the system username, to determine whether a
user has access. The file should contain one username per line. The
newline character after the last user is significant.


If a user is listed in the writers file but not
the readers file, she has read-write access to
the repository.
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Being listed in the readers file is enough to
consign a user to read-only access, regardless of whether that user
is also listed in the writers file.[bookmark: cvs-CHP-11-ITERM-2658][bookmark: cvs-CHP-11-ITERM-2659][bookmark: cvs-CHP-11-ITERM-2660]
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11.5 Environment Variables


[bookmark: cvs-CHP-11-ITERM-2690]Several environment variables affect
CVS. Some are read only when CVS is the client, and some are read
only when CVS is the server. In local or fork modes, both sets are
read.


[bookmark: cvs-CHP-11-SECT-5.1]
11.5.1 Client Environment Variables


The environment variables in the following list are read and used by
the process that runs on the client computer and must be in the
calling user's environment:



		COMSPEC


		
OS/2 only. This variable sets the command interpreter and defaults to
CMD.EXE.





		CVS_CLIENT_LOG


		
Used for debugging CVS in client/server mode. If set, everything sent
to the server is stored in the CVS_CLIENT_LOG.in
file, and everything received by the client is stored in
CVS_CLIENT_LOG.out.





		CVS_CLIENT_PORT


		
Used to set the port the client uses to connect to the CVS server in
kserver, gserver, and
pserver modes. By default, the client uses port
2401 (gserver and pserver)
or port 1999 (kserver) to connect to the server.





		CVSIGNORE


		
A whitespace-separated list of filename patterns that should be
ignored. See Section 11.2.4 earlier
in this chapter.





		CVS_IGNORE_REMOTE_ROOT


		
Obsolete since CVS 1.10. When set, it prevented CVS from overwriting
the CVS/Root file if the -d
repository_path option was set. CVS no longer overwrites
the file.





		CVSEDITOR or EDITOR or VISUAL


		
Used to set the editor CVS calls when it opens an editor for log
messages. On Unix and Linux systems, the default editor is
vi. Using CVSEDITOR is
preferred over EDITOR and
VISUAL, as other variables may be used by other
programs.





		CVS_PASSFILE


		
Used to change the file CVS uses to store and retrieve the password
in pserver remote-access mode. The default file
is HOME/.cvspass.





		CVS_RCMD_PORT


		
Not currently in use. It used to be set to the port number for the
server's rcmd (remote command)
daemon if the port was nonstandard.





		CVSREAD


		
If set to 1, CVS tries to check out your sandbox
in read-only mode. (CVS actually checks whether this variable is
nonnull, so it works regardless of the setting. This behavior may
change in the future.)





		CVSROOT


		
Contains the full pathname of the CVS repository, as described in
Chapter 3. When you're working in
a sandbox, this variable is not needed. If you're
working outside a sandbox, either this variable must be present or
the -d repository_path option must be used.





		CVS_RSH


		
Used to set the program CVS calls to connect to a remote repository
in ext mode. The default program is
rsh.





		CVS_SERVER


		
If connecting to a CVS server using rsh, this
variable is used to determine which program is started on the server
side. In ext and server
modes, this defaults to cvs. In fork mode, this
defaults to the path to the CVS client program.





		CVSWRAPPERS


		
May contain one wrapper but no more than one, as
explained in Chapter 3.





		HOME or HOMEPATH or HOMEDRIVE


		
Used to determine where the user's home directory
is, to enable CVS to locate its files. On Unix, Linux, and related
systems, only HOME is used. On Windows systems,
HOMEDRIVE and HOMEPATH are
used. Some Windows operating systems (Windows NT, 2000, and XP) set
these variables automatically. If yours doesn't,
HOMEDRIVE should be set to the drive letter
(e.g., C:) and HOMEPATH
should be set to the path (e.g., \home\jenn).





		PATH


		
Used to locate any programs whose path is not compiled with the CVS
program. This variable is still used, but it is less important now
that the rcs, diff, and
patch programs CVS uses are all distributed with
CVS.





		RCSBIN


		
Obsolete in CVS 1.9.20 and later. It was used for the path to the
external rcs executable, before
rcs was added to the CVS distribution.








[bookmark: cvs-CHP-11-SECT-5.2]
11.5.2 Server Environment Variables


The following variables are read when CVS is operating as the server
(or in local or fork modes). They must be in the calling
user's environment on the server computer.


[bookmark: cvs-CHP-11-ITERM-2691]
		CVS_SERVER_SLEEP


		
Used only when debugging the server in client/server mode. This
variable delays the start of the server client process by
CVS_SERVER_SLEEP seconds to allow the debugger
to be attached to it.





		CVSUMASK


		
Used to set the default permissions of files in the repository. See
Chapter 6 for information on securing your
projects.


This variable may be added to the client code in a later version of
CVS.





		PATH


		
Used to locate any programs whose path is not compiled with the CVS
program. This variable is still used, but it is less important now
that the rcs, diff, and
patch programs CVS uses are all distributed with
CVS.





		TMPDIR


		
Sets the temporary directory CVS stores data in. This variable
defaults to /tmp.


CVS creates temporary files with mkstemp (BSD
4.3), if possible. If mkstemp is not available
when CVS is compiled, it tries tempnam (SVID 3),
mktemp (BSD 4.3), or tmpnam
(POSIX), in that order. If it uses tmpnam, it
cannot use the TMPDIR environment variable and
files are created in /tmp.[bookmark: cvs-CHP-11-ITERM-2691]
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11.4 Dates


[bookmark: cvs-CHP-11-ITERM-2683]In CVS, all dates and times are
processed by a version of the GNU getdate
function, which can translate dates and times given in several
different formats. Case is always irrelevant when interpreting dates.
Spaces are permitted in date strings, but in the command-line client
a string with spaces should be surrounded by quotes. If the year is 0
to 99, it is considered to be in the twentieth century.


If a time is not given, midnight at the start of the date is assumed.
If a time zone is not specified, the date is interpreted as being in
the client's local time zone.


[bookmark: cvs-CHP-11-SECT-4.1]
11.4.1 Legal Date Formats


The legal time and date formats for CVS are defined by the ISO 8601
standard and RFC 822 as amended by RFC 1123. Other formats can be
interpreted, but CVS is designed to handle only these standards.


[bookmark: cvs-CHP-11-SECT-4.1.1]
11.4.1.1 ISO 8601


[bookmark: cvs-CHP-11-ITERM-2684]The
basic ISO 8601 date format is as follows:


year-month-day hours:minutes:seconds


All values are numbers with leading zeros to ensure that the correct
number of digits are used. Hours are given in 24-hour time. This
produces the structure YYYY-MM-DD HH:MM:SS,
which is internationally acceptable and can be sorted easily. You can
use a date, a time, or both.


If you're using ISO 8601 format with the hyphens,
the full date is required in CVS. The YYYYMMDD
date format is also acceptable and can be abbreviated to
YYYYMM or YYYY.


The HH and HH:MM time
formats are acceptable. Times can also be specified without the
colon, so HHMMSS or HHMM
are usable.


		

		[image: ]
		
Be aware that HHMM may be misinterpreted as
YYYY. Get into the habit of using separators.














In strict ISO 8601 format, a T is required
between the date and the time, but CVS understands this format with
or without the T. The ISO 8601 standard also
states that a Z at the end of the string
designates UTC (Universal Coordinated Time), but CVS does not
recognize the use of Z.


[bookmark: cvs-CHP-11-SECT-4.1.2]
11.4.1.2 RFC 822 and RFC 1123


[bookmark: cvs-CHP-11-ITERM-2685][bookmark: cvs-CHP-11-ITERM-2686]RFCs 822 and 1123 define a precise time
format:


[DDD ,] DD MMM YYYY HH:MM[:SS] ZZZ


These are the terms in the format:



		DDD


		
A three-letter day of the week





		DD


		
A two-digit date of the month





		MMM


		
A three-letter month





		YYYY


		
The year (it must be a four-digit year)





		HH


		
Hours





		MM


		
Minutes





		SS


		
Seconds





		ZZZ


		
The time zone (can be the text abbreviation, a military time zone, or
an offset from UTC in hours and minutes)








[bookmark: cvs-CHP-11-SECT-4.2]
11.4.2 Legal Date Keywords


[bookmark: cvs-CHP-11-ITERM-2687]CVS also
allows short English phrases such as "last
Wednesday" and "a month
ago" to be used in placed of actual dates. Case is
not significant, and CVS can understand plurals. These are the
keywords it understands:


[bookmark: cvs-CHP-11-ITERM-2688]
		Month names


		
January, February,
March, April,
May, June,
July, August,
September, October,
November, and December





		Month abbreviations


		
Jan, Feb,
Mar, Apr,
Jun, Jul,
Aug, Sep,
Sept, Oct,
Nov, and Dec





		Days of the week


		
Sunday, Monday,
Tuesday, Wednesday,
Thursday, Friday, and
Saturday





		Day abbreviations


		
Sun, Mon,
Tue, Tues,
Wed, Wednes,
Thu, Thur,
Thurs, Fri, and
Sat





		Units of time


		
year, month,
fortnight, week,
day, hour,
minute, min,
second, and sec





		Relative times


		
tomorrow, yesterday,
today, and now





		Meridian qualifiers


		
am, pm,
a.m., and p.m.





		Modifiers


		
a, last,
this, next, and
ago





		Sequences


		
first, third,
fourth, fifth,
sixth, seventh,
eighth, ninth,
tenth, eleventh, and
twelfth (second
can't be used as a sequence term, because it is used
as a time unit.)[bookmark: cvs-CHP-11-ITERM-2688]








[bookmark: cvs-CHP-11-SECT-4.3]
11.4.3 Time Zones


[bookmark: cvs-CHP-11-ITERM-2689]CVS understands
time zones expressed in offsets from UTC, such as +0700
(7 hours ahead) and -1130 (11 hours,
30 minutes behind). The format for these time zones is
+HHMM or -HHMM, where
+ means ahead of UTC and -
means behind UTC. CVS also understands time-zone abbreviations and
ignores case and punctuation when interpreting them.
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Some of the time-zone abbreviations CVS recognizes are ambiguous. CVS
recognizes only one meaning for each of the ambiguous time zones.
However, which meaning is recognized may vary depending on your
operating system, and on how CVS was configured when it was compiled.














Table 11-1 shows the valid civilian time-zone
abbreviations for CVS. Table 11-2 shows military
time-zone abbreviations that CVS recognizes.


[bookmark: cvs-CHP-11-TABLE-1]
Table 11-1. Civilian time-zone abbreviations




		
gmt



		
+0000 Greenwich Mean



		 
		
met



		
-0100 Middle European







		
ut



		
+0000 Coordinated Universal Time



		 
		
mewt



		
-0100 Middle European Winter







		
utc



		
+0000 Coordinated Universal Time



		 
		
mest



		
Middle European Summer







		
wet



		
+0000 Western European



		 
		
swt



		
-0100 Swedish Winter







		
bst



		
+0000 British Summer (ambiguous with Brazil Standard)



		 
		
sst



		
Swedish Summer (ambiguous with South Sumatra)







		
wat



		
+0100 West Africa



		 
		
fwt



		
-0100 French Winter







		
at



		
+0200 Azores



		 
		
fst



		
French Summer







		
bst



		
+0300 Brazil Standard (ambiguous with British Summer)



		 
		
eet



		
-0200 Eastern Europe, USSR Zone 1







		
gst



		
+0300 Greenland Standard (ambiguous with Guam Standard)



		 
		
bt



		
-0300 Baghdad, USSR Zone 2







		
nft



		
+0330 Newfoundland



		 
		
it



		
-0330 Iran







		
nst



		
+0330 Newfoundland Standard (ambiguous with North Sumatra)



		 
		
zp4



		
-0400 USSR Zone 3







		
ndt



		
Newfoundland Daylight



		 
		
zp5



		
-0500 USSR Zone 4







		
ast



		
+0400 Atlantic Standard



		 
		
ist



		
-0530 Indian Standard







		
adt



		
Atlantic Daylight



		 
		
zp6



		
-0600 USSR Zone 5







		
est



		
+0500 Eastern Standard



		 
		
nst



		
-0630 North Sumatra (ambiguous with Newfoundland Summer)







		
edt



		
Eastern Daylight



		 
		
sst



		
-0700 South Sumatra, USSR Zone 6 (ambiguous with Swedish Summer)







		
cst



		
+0600 Central Standard



		 
		
wast



		
-0700 West Australian Standard







		
cdt



		
Central Daylight



		 
		
wadt



		
West Australian Daylight







		
mst



		
+0700 Mountain Standard



		 
		
jt



		
-0730 Java







		
mdt



		
Mountain Daylight



		 
		
cct



		
-0800 China Coast, USSR Zone 7







		
pst



		
+0800 Pacific Standard



		 
		
jst



		
-0900 Japan Standard, USSR Zone 8







		
pdt



		
Pacific Daylight



		 
		
cast



		
-0930 Central Australian Standard







		
yst



		
+0900 Yukon Standard



		 
		
cadt



		
Central Australian Daylight







		
ydt



		
Yukon Daylight



		 
		
east



		
-1000 Eastern Australian Standard







		
hst



		
+1000 Hawaii Standard



		 
		
eadt



		
Eastern Australian Daylight







		
hdt



		
Hawaii Daylight



		 
		
gst



		
-1000 Guam Standard, USSR Zone 9 (ambigous with Greenland Standard)







		
cat



		
+1000 Central Alaska



		 
		
nzt



		
-1200 New Zealand







		
ahst



		
+1000 Alaska-Hawaii Standard



		 
		
nzst



		
-1200 New Zealand Standard







		
nt



		
+1100 Nome



		 
		
nzdt



		
New Zealand Daylight







		
idlw



		
+1200 International Date Line West



		 
		
idle



		
-1200 International Date Line East







		
cet



		
-0100 Central European



		 
		 
		 









[bookmark: cvs-CHP-11-TABLE-2]
Table 11-2. Military time-zone abbreviations




		
a



		
+0100



		 
		
f



		
+0600



		 
		
l



		
+1100



		 
		
q



		
-0400



		 
		
v



		
-0900







		
b



		
+0200



		 
		
g



		
+0700



		 
		
m



		
+1200



		 
		
r



		
-0500



		 
		
w



		
-1000







		
c



		
+0300



		 
		
h



		
+0800



		 
		
n



		
-0100



		 
		
s



		
-0600



		 
		
x



		
-1100







		
d



		
+0400



		 
		
i



		
+0900



		 
		
o



		
-0200



		 
		
t



		
-0700



		 
		
y



		
-1200







		
e



		
+0500



		 
		
k



		
+1000



		 
		
p



		
-0300



		 
		
u



		
-0800



		 
		
z



		
0000
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Tag Commands


Tag files from within a sandbox


cvs tag tagname [filenames]


Tag files from anywhere using a tag name or revision


cvs rtag -r 
[existing_tagname|revision] 
new_tagname project


Tag files from anywhere using a date or time


cvs rtag -D [date|time] tagname project


Move a tag from within a sandbox


cvs tag -F tagname [filenames]


Move a tag from anywhere using a tag name or revision


cvs rtag -r 
[tagname_at_location|revision] -F 
tagname_to_move project


Move a tag from anywhere using a date or time


cvs rtag -D [date|time] -F tagname project


Delete a tag from within a sandbox


cvs tag -d tagname [filenames]


Delete a tag from anywhere


cvs rtag -d tagname project


The -r [tagname|revision] option accepts a tag name or a revision, but cannot have both tag name and revision. The -D [date|time] option accepts a date, a time, or both date and time.
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11.7 Pattern Matching


[bookmark: cvs-CHP-11-ITERM-2696]CVS uses two different forms of pattern
matching, depending on which aspect of CVS is attempting to match the
pattern. Most CVS functions use sh-style
wildcards, but the scripting files in the
CVSROOT directory use regular expressions.


This section is not a comprehensive study of regular expressions or
wildcards. For a more complete discussion of regular expressions, I
recommend Mastering Regular Expressions
(O'Reilly) by Jeffrey E. F. Friedl.


[bookmark: cvs-CHP-11-SECT-7.1]
11.7.1 Wildcards


[bookmark: cvs-CHP-11-ITERM-2697]Wildcards are used
by most CVS functions, including wrappers and ignore files. The
wildcards are evaluated by a version of the
fnmatch standard function library distributed
with CVS.


The wildcards are sh-style, and the symbols used
in CVS include:



		?


		
Matches any single character.





		\


		
Escapes the special symbols, so they can be used as literals.





		*


		
Matches any string, including the empty string.





		[ ]


		
Matches any one of the enclosed characters. Within the brackets, the
following symbols are used:



		! or ^


		
If either of these characters is the first character after the open
bracket, the brackets match anything that is not included in the
brackets.











		char1-char2


		
Denotes the range of characters between char1
and char2.








[bookmark: cvs-CHP-11-SECT-7.2]
11.7.2 Regular Expressions


[bookmark: cvs-CHP-11-ITERM-2698]CVS
supports regular expressions in the scripting files in the
CVSROOT directory. In CVS 1.11.5, the scripting
files are the only files that support regular expressions; all other
files and functions use pattern matching. The scripting files are
commitinfo, editinfo,
loginfo, rcsinfo,
taginfo, and verifymsg.


CVS regular expressions are based on the GNU Emacs regular-expression
syntax, but they do not implement all of the Emacs operators. The
regular expressions are parsed by a version of the
regex standard function library distributed with
CVS.


The CVS regular-expression operators include:


[bookmark: cvs-CHP-11-ITERM-2699]
		^


		
Matches the beginning of a line. Use ^foo to
match foo at the beginning of a line.





		$


		
Matches the end of a line. Use foo$ to match
foo at the end of a line.





		.


		
Matches any single character, except a newline character. The
expression foo.bar matches
foosbar and foo:bar, but
not foodiebar.





		*


		
Repeats the previous element zero or more times. The expression
fo*bar matches fobar,
foobar, fooobar, and any
other string in that pattern.


The pattern matcher tries to match the longest string possible. If
the next part of the expression fails to match, the pattern matcher
rolls back one character at a time in an attempt to match the string.
If it is parsing the regular expression fo*obar
against the string fooobar, it initially matches
the expression fo* against
fooo. It then rolls back to match fo*
against foo, thus freeing the
obar in the string to match the
obar in the expression.





		+


		
Repeat the previous element one or more times. This operator is
similar to the * operator and is processed the
same way.





		?


		
Repeat the previous element zero times or one time. The expression
fo*bar matches fobar or
foobar, but nothing else.





		\


		
Escape the next character (\^ is a literal
carat). Also used as part of some operators.





		\|


		
The OR operator. Match the element on the left or the element on the
right to the end of the string, enclosing parenthesis, or another OR
operator.





		+? or *? or ??


		
The same as the +, *, and
? operators, except that they attempt to match
the shortest string possible rather than the longest.




		[...]


		
A character set. Any of the characters in the character set can be
matched. The [fba] character set matches any one
(and only one) of f, b, or
a. With the * operator, the
expression [fba]* matches any sequences composed
of zero or more f,
b, or a
characters.


The only special characters or operators inside a character set are
-, ], and
^. To include a ] in a
character set, use it as the first character. To include a -, use it
as the last character or just after a range. To use a
^, use it anywhere except as the first
character.


A character range can be specified inside a character set. Create a
range by using a hyphen between the start and end of the range.
a-z and 0-9 are common
ranges. Note that the behavior of a mixed-case range such as
A-z is undefined; use
[a-zA-Z] instead.





		 [^...]


		
A complemented character set. This operator matches everything except
the characters or ranges inside the set.


A ] or - that immediately
follows the ^ is treated as the literal
character.





		\(...\)


		
Group expressions together so that an operation works on the set. The
expression ba\(na\)+ matches
bana, banana,
bananana, and similar sequences.[bookmark: cvs-CHP-11-ITERM-2699]
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11.6 Keywords and Keyword Modes


[bookmark: cvs-CHP-11-ITERM-2692][bookmark: cvs-CHP-11-ITERM-2693]CVS
contains keywords that can be included in nonbinary project files.
When CVS finds a keyword in a file it is checking out, it expands the
keyword to provide metadata about the latest revision of the file.
You can set keyword-expansion modes on a file to tell CVS whether
(and how) to expand the keywords it finds.


Keyword-expansion modes also control line-ending conversion. Unix,
Macintosh, and Windows operating systems use different sets of codes
to signal the ends of lines. (Linux uses the same codes as Unix.)
When you commit a file from an operating system that
doesn't use Unix line endings, CVS converts the line
endings to Unix style. If you are storing binary files, this
conversion can corrupt the file. Use the -kb
keyword-expansion mode to tell CVS not to convert line endings.


CVS keywords take the form:


$Keyword$


All keywords except Log expand to the format:


$Keyword: value$


These are the keywords and the information they show about the file
they are in:



		Author


		
The username of the user who committed the last revision.





		Date


		
The date on which the last revision was committed, in UTC.





		Header


		
A header containing information about the file, including the author,
date and revision number, path and filename of the RCS file (project
file in the repository), file status, and whether the file is locked.
See Chapter 5 for information about file locking.





		Id


		
A header like the one given by the Header
keyword, without the path of the RCS file.





		Name


		
The tag name the file was checked out with. This keyword can display
a branch or provide a more meaningful identification of a revision
than the revision number alone. See Chapter 4 for
more information about tags and branches.





		Locker


		
The username of the user who locked the file with cvs admin
-l (empty if the file is not locked).





		Log


		
The commit messages, dates, and authors for the file. This keyword
instructs CVS to store this information in the file itself. Any
characters that prefix the keyword are also used to prefix log lines;
this enables comment markers to be included automatically. Unlike
most keywords, existing log expansions are not overwritten with the
new ones; the new log expansions are merely prepended to the list.


		

		[image: ]
		
The cvs log command displays all the information
that the Log keyword provides.














The Log keyword is best used at the end of a
file, to avoid users having to go through all the log messages to get
to the important parts of the file.


The log created by the Log keyword does not
merge neatly when CVS merges a branch back to the trunk. If your file
is likely to be branched and remerged, it is better to use the
cvs log command than to store a log within the
file.





		RCSfile


		
The name of the RCS file (the project file in the repository).





		Revision


		
The CVS internal revision number of the file. This number is specific
to the individual file and does not identify a stage within the
project.





		Source


		
The name and path of the RCS file (the project file in the
repository).





		State


		
The current state assigned to the current revision, set with
cvs admin -s. See Chapter 7.








The keyword-expansion modes in the following list are used in
commands and CVS wrappers to control keyword expansion and
line-ending conversion. The syntax differs slightly for each use. In
commands, you use the mode without a space between the option and the
mode (e.g., -kb). In wrappers, you need a space
and may need to quote (e.g., -k 'b').


[bookmark: cvs-CHP-11-ITERM-2694][bookmark: cvs-CHP-11-ITERM-2695]
		b


		
Inhibit keyword expansion and line-ending conversion. Use this
keyword-expansion mode to signal that a file is binary.


CVS can convert line endings from the form appropriate to the server
to the form appropriate to the client. This causes obvious problems
when working with binary files.





		k


		
Generate only a keyword name, not a name and value. Use this option
when merging different (nonbinary) versions of a file, to prevent
keyword substitution from creating spurious merge errors. This option
can corrupt binary files.





		o


		
Generate the version of a keyword string that was present just before
the current file was last committed, rather than generating a version
with the modifications of the last commit. This option is similar to
-kb, but with line-ending conversion.





		v


		
Generate only the value of a keyword, rather than the name and value.
This is most useful with cvs export, but do not
use it for binary files. Once any keyword is removed from a file,
further expansions are not possible unless the word is replaced.





		kv


		
Generate the name and value of a keyword. This is the default mode.





		kvl


		
Generate the name and value of a keyword and add the name of the
locking user if the revision is locked with cvs admin
-l.[bookmark: cvs-CHP-11-ITERM-2694][bookmark: cvs-CHP-11-ITERM-2695]
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1.1 What Is a Versioning System?


Version control [bookmark: cvs-CHP-1-ITERM-1368]is the process of recording and
retrieving changes in a project.[1] A version control
system can enable you to retrieve an old version to fix bugs or
update features, branch development to allow the project to progress
along multiple tracks simultaneously, and generate reports that show
the changes between any two arbitrary stages of a project.


[bookmark: cvs-CHP-1-FNOTE-1][1] Computer scientists
define version control, [bookmark: cvs-CHP-1-ITERM-1369]source control, and
[bookmark: cvs-CHP-1-ITERM-1370]change
management as different but overlapping tasks. The term
version control is the best fit for the aspects
of the field that apply to CVS.




Most version control systems store notes with each change, and many
provide tools that allow a project leader to analyze the changes.
Most also include the ability to retrieve differences between
arbitrary versions of files, which makes it easier to create patches
or locate bugs.


The benefits of a version control system such as CVS include:



		Any stored revision of a file can be retrieved to be viewed or
changed.




		The differences between any two revisions can be displayed.




		Patches can be created automatically.




		Multiple developers can work simultaneously on the same project or
file without loss of data.




		The project can be branched to allow simultaneous development along
varied tracks. These branches can be merged back into the main line
of development.




		Distributed development is supported across large or small networks.
(CVS offers a variety of authentication mechanisms.)







Using version control for a project requires some extra work on an
ongoing basis. In addition, previous versions of files, or records of
changes to the various files in a project, occupy disk space that you
might otherwise use for something else. However, the features that a
good version control system makes available are well worth the
investment of time and disk space. For example, without version
control, project backups typically are timestamped copies of an
entire project, hopefully stored together in a logical fashion.
Version control provides organized storage and retrieval of the
complete record of project changes, rather than whichever copies
someone gets a chance to make.


Version control systems store files as the files are created and
updated, in a way that allows any saved version of a file, or related
versions of a set of files, to be retrieved at any given time. Many
version control systems, including CVS, encourage a
project's files to be stored together, which means
that backups are easy to produce.


The ability to recover any earlier version of a given file allows you
to roll back to support feature requests for previous releases and is
critical when you create a bugfix branch of the project. CVS (and
some other version control systems) allows simultaneous storage of
the bugfix branch of a project and its main trunk code.


Many version control systems, including CVS, can display the
differences between versions in a computer-readable format. The
format CVS uses produces a file that allows the Unix
patch[bookmark: cvs-CHP-1-ITERM-1371][bookmark: cvs-CHP-1-ITERM-1372]
program to automatically convert one version of a file (or set of
files) to another.


Version control often allows multiple projects to use the same files,
which helps divide a larger project among smaller teams. You can give
each team a version-controlled copy of the section
they're working on, as well as the latest stable
version of the files they need to use to test their section.


Sometimes, two or more developers may make changes to the same file.
Those changes may be in different parts of the file, and they may be
made in such a way as not to conflict with each other. Other times,
two or more developers may make conflicting changes to the same
portion of a file. In such a case, CVS does its best to merge
conflicting changes, but it only knows which lines of a file have
been changed. It doesn't know what the changes mean.
CVS provides tools to display changes between arbitrary revisions,
which can help locate and resolve problems.


Version control is not a substitute for team members communicating
with each other. File updates should be passed through CVS, but the
meaning of the changes must be passed to other team members by
actually discussing them. If one developer needs to change the
arguments to a function or the chapter numbering of a book, that must
somehow be communicated to the other developers.


Versioning systems are most commonly used for programming, but they
are also useful for writing (I used CVS to write this book), system
administration (configuration files), and anything else that requires
files that change, where you might want to retrieve older versions of
those files, or for situations where several people may be working on
the same files. One family I know uses CVS to store their shopping
list, to keep them from overwriting each other's
entries.[bookmark: cvs-CHP-1-ITERM-1373]
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Part V: Appendixes



The following appendixes contain brief information on, and pointers
to, various third-party tools that work with CVS:



		Appendix A


		
This appendix discusses third-party CVS clients for Windows, Unix,
GNU/Linux, and Macintosh operating systems. It also discusses the
tools that integrate CVS with programmers'
integrated development environments (IDEs).





		Appendix B


		
Because CVS is a useful open source tool, people have written
third-party tools for it. This appendix explains some of the useful
third-party tools available for CVS.
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11.8 Repository Access Methods


[bookmark: cvs-CHP-11-ITERM-2700]CVS provides a variety of ways to
access the repository. These methods are briefly described in the
following sections, and Chapter 8 explains them in
more detail.


[bookmark: cvs-CHP-11-SECT-8.1]
11.8.1 Client Side


[bookmark: cvs-CHP-11-ITERM-2701]On the
client side, you specify the access method as part of the repository
path. If you don't declare one of the following
methods, CVS assumes either the local or
ext method:


[bookmark: cvs-CHP-11-ITERM-2702][bookmark: cvs-CHP-11-ITERM-2703][bookmark: cvs-CHP-11-ITERM-2704][bookmark: cvs-CHP-11-ITERM-2705][bookmark: cvs-CHP-11-ITERM-2706][bookmark: cvs-CHP-11-ITERM-2707][bookmark: cvs-CHP-11-ITERM-2708]
		local[bookmark: cvs-CHP-11-ITERM-2702]


		
Connect to a repository on the same computer as the sandbox, but do
not use client/server mode.





		ext[bookmark: cvs-CHP-11-ITERM-2703]


		
Connect with an externally defined rsh or
rsh-like connection method (such as
ssh). If you use anything other than
rsh, the CVS_RSH
environment variable must be set on the client computer.





		fork[bookmark: cvs-CHP-11-ITERM-2704]


		
Connect to a repository on the same computer as the sandbox as if it
were a remote machine. This method is useful if you are trying to
diagnose problems with client/server mode.





		gserver[bookmark: cvs-CHP-11-ITERM-2705]


		
Connect to the repository using the GSS-API and Kerberos 5.





		kserver[bookmark: cvs-CHP-11-ITERM-2706]


		
Connect to the repository using Kerberos 4.





		pserver[bookmark: cvs-CHP-11-ITERM-2707]


		
Connect to the repository using CVS's internal
password server.





		server[bookmark: cvs-CHP-11-ITERM-2708]


		
Connect to the repository using CVS's internal
rsh server (not always available).








[bookmark: cvs-CHP-11-SECT-8.2]
11.8.2 Server Side


[bookmark: cvs-CHP-11-ITERM-2709]The
kserver, gserver, and
pserver access modes require a server to run on
the repository computer. For these modes, the server is started with
inetd or xinetd. The
inetd configuration must be on one line and
should call CVS with the --allow-root and
-f options and the pserver
or kserver command.


The parameter to the --allow-root option is
the path to the repository root directory. If you intend to have
several repository root directories, add more
--allow-root options.


If your version of inetd
doesn't allow you to use port numbers in
inetd.conf, add appropriate lines to
/etc/services and use those service names
instead of the port number in inetd.conf.


These are the two commands the server can use:


[bookmark: cvs-CHP-11-ITERM-2710][bookmark: cvs-CHP-11-ITERM-2711]
		kserver[bookmark: cvs-CHP-11-ITERM-2710]


		
Accept Kerberos 4 connections.





		pserver[bookmark: cvs-CHP-11-ITERM-2711]


		
Accept pserver (password server) and
gserver (GSS-API) connections.
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Chapter 11. Miscellaneous Topics Reference


This chapter is a comprehensive reference of CVS topics other than
commands. It is intended to be useful as a quick reference, not a
tutorial.


If you have never used CVS before, I suggest you read Chapter 2 and Chapter 3 before
reading this reference. Those chapters explain the basic concepts of
CVS and how to use it effectively.


This chapter contains the following sections:



		Section 11.1


		
Describes CVS administrative files in the sandbox on the client
computer or in the user's home directory on the
server.





		Section 11.2


		
Describes CVS administrative files in the
repository's CVSROOT directory.





		Section 11.3


		
Describes variables you can use in the administrative files in the
CVSROOT directory.





		Section 11.4


		
Describes date and time formats you can use with CVS.





		Section 11.5


		
Describes environment variables on the server or the client that
affect CVS.





		Section 11.6


		
Describes the keywords CVS uses, the expansion modes that affect how
CVS processes the keywords, and how CVS processes line endings.





		Section 11.7


		
Describes regular-expression and wildcard pattern matching in CVS.





		Section 11.8


		
Describes methods used to access local and remote CVS repositories.
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10.2 CVS Commands


Most of your interaction with CVS is through the various CVS
commands. Even if you use a graphical client, most of the functions
the client uses call the CVS commands.


Most commands have a shortened nickname that you can type instead of
the longer command name. These are called command
synonyms in CVS jargon.


[bookmark: ch10-77007A][bookmark: cvs-CHP-10-ITERM-2461][bookmark: cvs-CHP-10-ITERM-2462]

		add
		 Synonyms: ad, new











		
cvs [cvs-options] add [-k mode] [-m message] files



		






Adds a file or directory to the repository. This command can also be
used to undo an uncommitted file deletion or to restore a deleted
file. Remember, you must commit any added files in order for the
addition to fully take effect.

[bookmark: ch10-77007B]
Command options



		-k mode


		
Add a file or files with the designated keyword-expansion mode. This
option also sets the default keyword mode for the file. If you forget
to set the default keyword mode with cvs add,
you can do so later with cvs admin.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-m message


		
Use the specified message as the description of
the newly added file. The description is shown in cvs
log output.








[bookmark: ch10-77007C]
Example


bash-2.05a$ cvs add Design.rtf 
cvs server: scheduling file `Design.rtf' for addition
cvs server: use 'cvs commit' to add this file permanently


[bookmark: ch10-77012A][bookmark: cvs-CHP-10-ITERM-2463][bookmark: cvs-CHP-10-ITERM-2464][bookmark: cvs-CHP-10-ITERM-2465][bookmark: cvs-CHP-10-ITERM-2466]

		admin
		 Synonyms: adm, rcs











		
cvs [cvs-options] admin [-iILqU] [-ausernames] [-Afilename] [-b[revision]] 
[-cstring] [-e[usernames]] [-kmode] [-l[revision]] [-mrevision:message] 
[-ntagname[:[revision]]] [-Ntagname[:[revision]]] [-orange] [-sstate[:revision]] 
[-t[filename]] [-t-string] [-u[revision]] [-VN] [-xsuffix] [files...]



		






Use RCS commands on the repository copy of project files.

[bookmark: ch10-77012B]
Command options



		-ausernames


		
Append the comma-separated list of usernames to
the RCS access list in the repository (RCS-format) copy of a file.
This change to an RCS file has no effect on CVS.


See also -A and -e.





		-Afilename


		
Append the RCS access list in filename to the
access list of the files being operated on.This change to an RCS file
has no effect on CVS.


See also -a and -e.





		-b[revision]


		
Set the default branch of a file to the named branch revision; or, if
no revision is named, set the default branch to the highest branch
revision on the trunk. This option should be used very rarely in CVS;
it is better to check out a sandbox as a branch sandbox with the
-r option to checkout or
update.





		-cstring


		
Set the RCS comment leader of a file to the specified
string. This option is not used in CVS.





		-e[usernames]


		
Remove the comma-separated list of usernames
from the RCS access list in the repository (RCS-format) copy of a
file. If no list of usernames is provided,
remove all names.This change to an RCS file has no effect on CVS.


See also -a and -A.





		-i


		
Create and initialize an RCS file. This option is not used in CVS
(use cvs add instead), and it is not available
in CVS 1.9.14 and later.





		-I


		
Run interactively. This option does not work in client/server-mode
CVS and may be removed from later versions of CVS.





		-kmode


		
Set the default keyword-expansion mode for a file.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-l[revision]


		
Lock the specified revision of a file so that
another user cannot commit to it. If revision is
omitted, CVS locks the latest revision on the current
sandbox's branch or the trunk. To work with CVS, the
lock requires a script such as the rcslock
script in the contrib directory of the source.
Chapter 5 explains how to use this option.


See also -u.





		-L 


		
Set RCS locking for a file to strict, which means that the owner of
the file must lock the file before committing. (This locking is done
by the CVS code, and need not be done manually.)


File locking must be set to strict for CVS to work properly.


See also -U.





		-mrevision:message


		
Replace the log message of the designated
revision of a file with the specified
message.





		-ntagname[:[revision]]


		
Tag the designated revision or branch of a file
with the tagname. If there is no
revision and no colon, delete the tag; if there
is a colon but no revision, tag the latest
revision on the default branch, usually the trunk. If the
tagname is already present in the file (and the
operation isn't delete), this
option prints an error and exits.


Generally, it is better to use cvs tag and
cvs rtag to manipulate tags.


See also -N.





		-Ntagname[:[revision]]


		
Tag the designated revision or branch of a file
with the tagname. If there is no
revision and no colon, delete the tag; if there
is a colon but no revision, tag the latest revision on the default
branch, usually the trunk. If the tagname is
already present in the file (and the operation isn't
delete), this option moves the tag to the new
revision.


Generally, it is better to use cvs tag and
cvs rtag to manipulate tags.


See also -n.





		-orange


		
Delete the revisions specified in the range. The
revisions given in the range can be revision numbers or tags, but be
wary of using tags if multiple tags in a file denote the same
revision.


		

		[image: ]
		
There is no way to undo a cvs admin -orange
command.














The range can be any of the following:



		revision1:revision2


		
Delete revisions between revision1 and
revision2, including
revision1 and revision2.





		revision1::revision2


		
Delete revisions between revision1 and
revision2, excluding
revision1 and revision2.





		revision:


		
Delete revision and all newer revisions on the
same branch (or the trunk).





		revision::


		
Delete all revisions newer than revision on the
same branch (or the trunk).





		:revision


		
Delete revision and all older revisions on the
same branch (or the trunk). This range does not delete the base
revision of the branch or revision 1.1.





		::revision


		
Delete all revisions older then revision on the
same branch (or the trunk). This range does not delete the base
revision of the branch or revision 1.1.





		revision


		
Delete revision.











		-q


		
Run quietly, without printing diagnostics (redundant with
cvs -q admin).





		-sstate[:revision]


		
Set the state of the designated
revision of a file, or set the last revision on
the trunk or the current branch if no revision
is listed. The state should be a string and is
shown in the output of cvs log and by the
Log and State
keywords. The
dead state is reserved for CVS internal use.





		 -t[filename]


		
Write the contents of the file specified by
filename to the description of each file listed
in the command. The description is an RCS field, shown in
cvs log output. This option deletes any existing
description. If the filename is omitted, CVS
seeks input from standard input (stdin), ending
with a period (.) on a line by itself.


See also -t-string.





		-t-string


		
Write the contents of the string to the
description of each file listed in the command. The description is an
RCS field, shown in cvs log output. This option
deletes any existing description.


See also -t[filename].





		-u[revision]


		
Unlock the specified revision of a file so that
another user can commit from that revision. If the
revision is omitted, this option unlocks the
latest revision on the current sandbox's branch or
the trunk. This option requires a script such as the
rcslock script in the
contrib directory of the source. Chapter 5 explains how to use this option.


See also -l.





		-U


		
Set RCS locking for a file to nonstrict, which means that the owner
of the file does not need to lock the file before committing. (This
locking is done by the CVS code and need not be done manually.)


File locking must be set to strict for CVS to work properly. This
option should never be used on CVS-stored files.


See also -L.





		-VN


		
Write an RCS file compatible with RCS version N.
This option is not used in CVS anymore, and it is not available in
CVS 1.9.20 and later.





		-xsuffix


		
Specify the suffix for the RCS file. This option
is not used or available in CVS (all CVS files use
,v as the suffix).








[bookmark: ch10-77012C]
Description


The cvs admin command is a frontend for a range
of useful (though sometimes useless to CVS) RCS-based commands.
Project files are stored in the repository in RCS format, so it is
useful to have a way to use some of the RCS commands on the files
directly. This command and the useful options are explained in Chapter 8.


[bookmark: ch10-77012D]
Example


[bookmark: cvs-CHP-10-ITERM-2465][bookmark: cvs-CHP-10-ITERM-2466]bash-2.05a$ cvs admin -kb AcceptanceTest.doc 
RCS file: /var/lib/cvs/wizzard/doc/design/AcceptanceTest.doc,v
done


[bookmark: ch10-77016A][bookmark: cvs-CHP-10-ITERM-2467][bookmark: cvs-CHP-10-ITERM-2468]

		annotate
		 Synonym: ann











		
cvs [cvs-options] annotate [-fFlR] [-D date] [-r revision] [files...]



		






[bookmark: cvs-CHP-10-ITERM-2467][bookmark: cvs-CHP-10-ITERM-2468]Displays
a file or files with annotations showing the last editor and revision
that changed each line of the file. If no files are used in the
argument, the files in the current sandbox are shown.


See also rannotate.

[bookmark: ch10-77016B]
Command options



		-D date


		
Run annotate on the latest revision of a file
that is as old as or older than the date or time specified by
date.





		-f


		
Use the latest (HEAD) revision of a file that is
on the current branch or trunk if no revision matches a specified
date or revision number. This option applies only if -r
or -D is used.





		-F


		
Show annotations for binary files.





		-l


		
Run annotate on the files in the local directory
only. (Do not recurse into subdirectories.)





		-r revision


		
Run annotate on the specified
revision or tag of a file. If this option refers
to a branch, run the command on the latest
(HEAD) revision of the branch.





		-R


		
Run annotate on the files in the local directory
and all subdirectories and recurse down the subdirectories. This
option is the default.








[bookmark: ch10-77016C]
Example


bash-2.05a$ cvs annotate Makefile
   
Annotations for Makefile
***************
1.2  (jenn     01-Sep-02): #
1.2  (jenn     01-Sep-02): # Makefile for the Wizzard project
1.2  (jenn     01-Sep-02): # Created by J Vesperman, 1 September 2002


[bookmark: ch10-77021][bookmark: cvs-CHP-10-ITERM-2469][bookmark: cvs-CHP-10-ITERM-2470][bookmark: cvs-CHP-10-ITERM-2471][bookmark: cvs-CHP-10-ITERM-2472]

		checkout
		 Synonyms: co, get











		
cvs [cvs-options] checkout [-AcflnNpPrs] [-d directory-name] [-D date]
[-j revision[:date]] [-j revision2[:date2]] [-k mode] [-r revision] projects...



		






Creates a new sandbox in the current working directory. This command
can also be used to update an existing sandbox.


See also export and update.

[bookmark: ch10-77021A]
Command options



		-A


		
Clear sticky tags, dates, and keyword-expansion modes from a project
and replace the current files with the head of the trunk.





		-c


		
Display the contents of the modules file in the
repository's CVSROOT directory.
This option lists the modules in the current repository and the
options applicable to those modules.


See also -s.


		

		[image: ]
		
checkout -c lists only
those projects that have entries in the modules
file.

















		-d directory-name


		
Check a sandbox out into a directory called
directory-name instead of using the repository
directory name or the name designated in the
modules file in the
repository's CVSROOT directory.
This is particularly useful when creating a second sandbox for a
project.


CVS usually creates the same directory structure that the repository
uses. However, if the checkout parameter
contains only one file or directory and the -d
option is used, CVS does not create any intervening directories. Use
-N to prevent CVS from shortening the path.





		-D date


		
Check out the latest revision of each file in a project that is as
old as or older than the date or time specified by
date. This option implies the
-P option and produces a sticky date on the new
sandbox.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk if no revision matches the date or revision number.
This applies only if -r or
-D is used.





		-j revision[:date]


		
Determine the changes between the revision the files in the sandbox
are based on and the specified revision and
merge those changes to the sandbox.


If two -j options are used, determine the
changes between the first -j revision and the
second -j revision and merge those changes to
the sandbox.


The date can be used only if the revision
designates a branch. date specifies the latest
revision on that date.





		-k mode


		
Check out a sandbox with the designated keyword-expansion mode. This
option also sets a sticky keyword mode for the sandbox, so that later
commands operate with the same keyword-expansion mode unless a
-k option overrides that mode. The
-k option overrides the default mode for each
file.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-l


		
Run checkout on the local directory only. (Do
not check out subdirectories.)


See also -R.





		-n


		
Do not run any program listed in the modules
file for this directory.





		-N


		
Do not shorten the path. CVS usually creates the same directory
structure that the repository uses. However, if the
checkout contains only one file and the
-d option is used, CVS does not create any
intervening directories unless -N is also
specified.





		-p


		
Check out the listed files to the standard output, rather than to the
filesystem.





		-P


		
Do not include empty directories in the sandbox.





		-r revision


		
Run checkout on the specified
revision or tag. If this option refers to a
branch, run the command on the latest (HEAD)
revision of the branch. This option implies the
-P option and produces a sticky tag on the new
sandbox.





		-R


		
Run checkout on the local directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.





		-s


		
Display the contents of the modules file in the
repository's CVSROOT directory.
This option lists the modules in the current repository and their
status.


See also -c.








[bookmark: ch10-77021B]
Description


The projects argument to
checkout may be one or more paths to directories
within the repository, paths to files within the repository, or
module names as specified in the modules file in
the repository's CVSROOT
directory. These paths must be separated by spaces.


When creating a new sandbox, the repository path must be specified by
using the -d repository_path CVS option or the
CVSROOT environment variable.


If you are creating a new sandbox inside an existing sandbox, the
CVS/Root file of the current directory in the
existing sandbox can provide a repository path. In most cases, having
a sandbox inside a sandbox is needlessly confusing.


[bookmark: ch10-77021C]
Example


[bookmark: cvs-CHP-10-ITERM-2471][bookmark: cvs-CHP-10-ITERM-2472]bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile


[bookmark: ch10-77026][bookmark: cvs-CHP-10-ITERM-2473][bookmark: cvs-CHP-10-ITERM-2474]

		commit
		 Synonyms: ci, com











		
cvs [cvs-options] commit [-flnR] [-m message | -F logfile] [-r revision] [files...]



		






Commits changes in a sandbox to the repository.

[bookmark: ch10-77026A]
Command options



		-f


		
Force CVS to commit a file even if there have been no changes to the
file. This option implies the -l option.





		-F logfile


		
Read a log message from the specified logfile
rather than calling an editor.





		-l


		
Run commit on the files in the local directory
only. (Do not recurse down subdirectories.)


See also -R.





		-m message


		
Use the message when committing a file. CVS does
not call the editor.





		-n


		
Do not run any program listed in the modules
file (in the repository's
CVSROOT directory) for this directory.





		-r revision


		
Commit any changes to the specified revision
number. The revision number must be higher than any current revision
number for the file or files.


If revision is a branch tag or a revision number
on a branch, commit to the head of the branch.





		-R


		
Run commit on the files in the local directory
and all subdirectories and recurse down the subdirectories. This
option is the default.


See also -l.








[bookmark: ch10-77026B]
Description


The cvs commit command uploads changes in a
sandbox to the repository. Until a commit is
run, changes such as modified, new, or removed files are not
reflected in the repository. If no files are listed as arguments, CVS
uploads all changes in the current sandbox.


Unless you use either the -m or
-F options, commit calls an
editor to request a log message.


If there have been changes in the repository version of a file since
it was last synchronized with the repository and the local version
has also changed, you have a conflict and the
file cannot be committed. You can try to commit the file again once
you have updated it using cvs update or
cvs checkout. The update will include an attempt
to merge the file. See Chapter 3 for an
explanation of file conflicts.


[bookmark: ch10-77026C]
Example


/home/jenn/cvs/wizzard$ cvs commit
cvs commit: Examining .
cvs commit: Examining doc
cvs commit: Examining lib
.
.
.
RCS file: /var/lib/cvs/wizzard/doc/design/Design.rtf,v
done
Checking in doc/design/Design.rtf;
/var/lib/cvs/wizzard/doc/design/Design.rtf,v  <--  Design.rtf
initial revision: 1.1
done


[bookmark: ch10-77032][bookmark: cvs-CHP-10-ITERM-2475][bookmark: cvs-CHP-10-ITERM-2476][bookmark: cvs-CHP-10-ITERM-2477][bookmark: cvs-CHP-10-ITERM-2478][bookmark: cvs-CHP-10-ITERM-2479][bookmark: cvs-CHP-10-ITERM-2480]

		diff
		 Synonyms: di, dif











		
cvs [cvs-options] diff [format-options] [-lR] [-D date] [-D date2] [-f file] 
[-k mode] [-r revision] [-r revision2] [files...]



		






Displays the differences between two revisions of a file or files. By
default, diff checks the sandbox copy against
the revision in the repository that the sandbox copy was last
synchronized with. If the files argument is a
directory, all files under that directory are compared and files in
subdirectories are also compared recursively.


See also rdiff.

[bookmark: ch10-77032A]
Standard options


Options described in this section determine which files and revisions
are compared by cvs diff. These options are the
same as the standard options for most CVS commands. The
-k option may be used to slightly modify the
data sent to diff.



		-D date


		
Display the differences between the current sandbox copy of a file
and the latest revision on or before the date or time specified by
date.


If two -D options are used, display the
differences between the latest revision before the first date and the
latest revision before the second date.





		-k mode


		
Run diff with the designated keyword-expansion
mode. This option overrides the default mode and any sticky modes for
each file.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-l


		
Run diff on the files in the local directory
only. (Do not recurse down subdirectories.)


See also -R.





		-r revision


		
Display the differences between the current sandbox copy and the
specified revision.


If two -r options are used, display the
differences between the first and second specified revisions.





		-R


		
Run diff on the files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.








[bookmark: ch10-5-fm2xml]
Format options


These options determine how cvs diff displays
any differences it finds. They represent the
format-options portion of the syntax and operate
in the same way as the options to the GNU diff
program.



		-number


		
Show number lines of context. This option is
obsolete and should be replaced with either -C number
or -U number. (This option must be
used with -c or -u.)





		-a or --text


		
Compare files line-by-line, treating the files as text files.





		-b or --ignore-space-change


		
Ignore trailing whitespace and consider all sequences of whitespace
characters to be equivalent.





		-B or --ignore-blank-lines


		
Ignore changes to blank lines, such as addition or deletion.





		--binary 


		
Read and write data in binary mode.





		--brief


		
Report only whether the files are different, not how they are
different.





		-c or -C number or --context[=number]


		
Use context-output format, displaying number
lines of context around each change. The default is two lines.





		-d or --minimal


		
Use an algorithm that is slower but tries to express the differences
between the files in the fewest possible steps, sometimes creating a
smaller list of changes to be made than the standard algorithm does.





		-e or --ed


		
Produce the output in the form of a script that you can run with the
ed text editor to convert the first revision to
the second.





		-f or --forward-ed


		
Produce output that is similar to an ed script,
but with the changes in the order in which they occur in the file.
The resulting output is not a script; it is simply in a format
similar to an ed script.





		-F re or --show-function-line=re


		
For each set of differences, show the most recent line that matches
the regular expression re.





		-H or --speed-large-files


		
Use heuristics that help make diff faster if it
is reading large files with many scattered small changes.





		--horizon-lines=number


		
If the files have a common header and footer, display the last
number lines of the header and the first
number lines of the footer.





		-i or --ignore-case


		
Do not report on changes of letter case. Consider upper- and
lowercase letters as identical.





		-I re or --ignore-matching-lines=re


		
Do not report on changes that insert or delete lines that match the
regular expression re.





		--ifdef=NAME


		
Produce a merged file as output, with C preprocessor
#ifdef=NAME structures around the differences.





		-L label or --label label


		
Use label instead of the filename in the
diff output headers.





		--left-column


		
Where the lines are the same, display only the line in the left
column.





		-n or --rcs


		
Produce a diff in RCS format rather than
GNU format.





		-N or --new-file


		
If directories are being compared and a file is not found in one
directory, treat the file as if it were there but empty.





		-p or --show-c-function


		
In the output, display the name of the C function each change is in.





		-s or --report-identical-files


		
Report files that are identical.





		--suppress-common-lines


		
In side-by-side format, do not display lines that are the same.





		-t or --expand-tabs


		
Display the output with spaces instead of tabs.





		-T or --initial-tab


		
Prepend a tab to the output to ensure that all subsequent tabs line
up properly.





		-u or -U number --unified[=number]


		
Use unified-output format, displaying number
lines of context around each change. The default is two lines.





		-w or --ignore-all-space


		
Ignore all differences in whitespace.





		-W number or --width=number


		
Produce side-by-side output that is no more than
number columns wide.





		-y or --side-by-side


		
Use side-by-side output format.








[bookmark: ch10-77032B]
Line and group format options


Line and group formats allow you to modify the way
diff displays line changes. The group format
options control the markers that surround the change, and the line
format options control the marks on the changed lines themselves.
Group format options are often used to create if-then-else
structures for automated parsers to use.


The format options have a format string as a parameter and display
the lines they affect according to the rule provided in the format
string. The format string usually contains characters that are
interpreted by your operating systems shell, so the string usually
needs to be surrounded by your shell's quote
character.


Following are the group format options, which affect the markers
surrounding changed lines:



		--old-group-format=format-string


		
Display the text defined by the format string for each group of lines
from the first file that are different or missing in the second file.





		--new-group-format=format-string


		
Display the text defined by the format string for each group of lines
from the second file that are different or missing in the first file.





		--changed-group-format=format-string


		
Display the text defined by the format string for each group of lines
that are different between files, usually a concatenation of the old
and new group format strings.





		--unchanged-group-format=format-string


		
Display the text defined by the format string for each group of lines
that are the same in both files.








Following are the line format options, which affect the lines
themselves:



		--old-line-format=format-string


		
Display the text defined by the format string for each line from the
first file that is different or missing in the second file.





		--new-line-format=format-string


		
Display the text defined by the format string for each line from the
second file that is different or missing in the first file.





		--unchanged-line-format=format-string


		
Display the text defined by the format string for each line that is
the same in both files.





		--line-format=format-string


		
Display the text defined by the format string for all lines.








The format-string for both group and line
formats uses the percent
(%[bookmark: cvs-CHP-10-ITERM-2477][bookmark: cvs-CHP-10-ITERM-2478]) character as a special
token, denoting a string to be evaluated by cvs
diff. The string %% represents a single
percent character. You also need to know your
shell's quoting rules if you wish to include your
shell's quote marks in the format string.


These are the special characters for a line
format-string:



		%l


		
The contents of the line to be formatted, not including the newline
character.





		%L


		
The contents of the line to be formatted, including the newline
character. If a line does not contain a newline character, this
character does not add it.





		%[-][width][.[digits]][doxX]n


		
A printf-style
format-string that displays the line number of
the current line. The hyphen (-) signals that
the number should be left-justified. The width
specifies the minimum field width, and the
digits specifies the minimum number of digits.
The other options are d (for decimal),
o (for octal), and x or
X (for lower- or uppercase hexadecimal).





		%%


		
The percent character.





		%c'C'


		
The character C, which cannot be a quote or a
backslash.





		%c'\O'


		
The character represented by the octal string O.








These are the special characters for a group
format-string:



		%<


		
The lines from the first file.





		%>


		
The lines from the second file.





		%=


		
Lines common to both files.





		%[-][width][.[digits]][doxX]symbol


		
A printf-style
format-string that displays the number denoted
by the symbol. The hyphen
(-) signals that the number should be
left-justified. The width specifies the minimum
field width, and the digits specifies the
minimum number of digits. The other options are
d (for decimal) o (for octal), and
x or X (for lower- or
uppercase hexadecimal).


Lowercase symbols denote the first file.
Uppercase symbols denote the second file. The
symbols are:



		E or  e


		
The line number of the line just before the group.





		F or  f


		
The line number of the first line in the group.





		L or l


		
The line number of the last line in the group.





		M or m


		
The line number of the line just after the group.





		N or n


		
The number of lines in the group.











		%(A=B?C:D)


		
If A is equal to B, display
C; otherwise, display D.
A and B must be decimal
constants or a single letter that is one of the symbols provided.





		%%


		
The percent character.





		%c'C'


		
The character C, which cannot be a quote or a
backslash.





		%c'\O'


		
The character represented by the octal string O.
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Example 1


This is a simple example to show how CVS displays the difference
between the current and repository revisions of the
Makefile.


bash-2.05a$ cvs diff Makefile
Index: Makefile
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
RCS file: /var/lib/cvs/wizzard/Makefile,v
retrieving revision 1.6
diff -r1.6 Makefile
25a26
> rm -f lib/*.o


[bookmark: ch10-77032D]
Example 2


This example is more complicated. It shows how to use cvs
diff with group format strings. No revisions are
specified, so CVS compares the repository and current sandbox
revisions of the cvs_admin.html file. The
--old-group-format option and the format
string specified with it cause sets of lines from the older revision
that are changed in the new revision to be surrounded by
#ifdef OLD and #else. The
--new-group-format option and its format
string put #endif after sets of lines from the
new revision. The quotes around the format strings prevent my shell
from interpreting the strings.


[bookmark: cvs-CHP-10-ITERM-2479][bookmark: cvs-CHP-10-ITERM-2480]bash-2.05a$ cvs diff \
--old-group-format="#ifdef%c'\040'OLD%c'\012'%<%c'\012'#else%c'\012'" \
--new-group-format="%>%c'\012'#endif%c'\012'" cvs_admin.html
Index: cvs_admin.html
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
RCS file: /var/lib/cvs/oreilly/articles/cvs/cvs_admin.html,v
retrieving revision 1.16
diff --old-group-format=#ifdef%c'\040'OLD%c'\012'%<%c'\012'#else%c'\012' --new-group-
format=%>%c'\012'#endif%c'\012' -r1.16 cvs_admin.html
<!DOCTYPE HTML PUBLIC "-//W3C//DTD HTML 4.01//EN"
   "http://www.w3.org/TR/html4/strict.dtd">
<html>
<head>
<title>CVS Administration</title>
</head>
<body>
   
    <h1>CVS Administration</h1>
   
   
<p>
#ifdef OLD
CVS - or Concurrent Versioning System -  is a tool for saving the user's butt by 
maintaining a history of changes. It allows the retrieval of older versions of files, 
records who makes each change, and prevents simultaneous changes from overwriting 
each other.
#else
CVS - or Concurrent Versioning System - is a tool for protecting the user from their 
own mistakes, by maintaining a history of changes. It allows you to fetch older 
versions of files, records which person makes each change, and prevents simultaneous 
changes from overwriting each other.
   
#endif
</p>
<p>
#ifdef OLD
CVS expects the files it maintains to be stored in modules - directories of related 
files and subdirectories. A module can be as small as a single directory containing a 
single file, or as large as you have disk space for.
   
#else
CVS expects the files it maintains to be stored in projects - directories of related 
files and subdirectories. A project can be as small as a single directory containing 
a single file, or as large as you have disk space for.
   
#endif
</p>
.
.
.


[bookmark: ch10-77036][bookmark: cvs-CHP-10-ITERM-2481][bookmark: cvs-CHP-10-ITERM-2482]

		edit
		 Synonyms: none











		
cvs [cvs-options] edit [-lR] [-a action...] [files...]



		






Marks a file as being edited by the current user.


See also editors, unedit,
watch, and watchers.

[bookmark: ch10-77036A]
Command options



		-a action


		
Notify the user when the specified action occurs
to the file. This setting acts as a temporary watch (see
watch) on the file and is removed when the file
is no longer being edited. Each -a designates
one of the possible actions. The -a option can
be repeated to designate multiple actions.


The action may be any of the following:



		edit


		
Notify the user if someone else has run cvs edit
on the file.





		unedit


		
Notify the user when the file is no longer being edited by someone
else. This notification is triggered by the user running
cvs unedit or cvs release
or by the file being deleted and recreated with cvs
update or cvs checkout.





		commit


		
Notify the user when someone else commits changes to the file.





		all


		
Notify the user of  all of the previous actions.





		none


		
Notify the user of  none of the previous actions.











		-l


		
Run edit on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-R


		
Run edit on files in the local directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.








[bookmark: ch10-77036B]
Description


The cvs edit command is used as part of the
cvs watch family of commands. If a file is being
watched, it is checked out to the sandbox with read permissions but
not write permissions. The edit command sets the
sandbox file as writable, notifies any watchers that the file is
being edited, and sets the user as a temporary watcher to be notified
if certain actions are performed on the file by other users.


		

		[image: ]
		
CVS does not notify you of your own changes.














You can unedit (set read-only and clear the temporary watch) a file
with cvs unedit or cvs
release, or by removing the file and recreating it with
cvs update or cvs checkout.


CVS uses any script in the notify file in the
repository's CVSROOT directory
to notify the user of changes.


[bookmark: ch10-77036C]
Example


bash-2.05a$ cvs edit Makefile
bash-2.05a$


[bookmark: ch10-77040][bookmark: cvs-CHP-10-ITERM-2483][bookmark: cvs-CHP-10-ITERM-2484]

		editors
		 Synonyms: none











		
cvs [cvs-options] editors [-lR] [files...]



		






[bookmark: cvs-CHP-10-ITERM-2483][bookmark: cvs-CHP-10-ITERM-2484]Displays
the list of people who have a current edit
command for the file or files listed as parameters. If no files are
listed, this command lists the editors for the files in the current
directory and subdirectories.


See also edit, unedit,
watch, and watchers.
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Command options



		-l


		
Run editors on files in the local directory
only. (Do not recurse down subdirectories.)


See also -R.





		-R


		
Run editors on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.








[bookmark: ch10-77040B]
Example


bash-2.05a$ cvs editors Makefile
Makefile jenn Sat Oct 26 01:51:02 2002 GMT helit /home/jenn/cvs/wizzard


[bookmark: ch10-77045][bookmark: cvs-CHP-10-ITERM-2485][bookmark: cvs-CHP-10-ITERM-2486]

		export
		 Synonyms: exp, ex











		
cvs [cvs-options] export [-flnNR] [-r revision] [-d directory-name] [-D date] 
[-k mode] [-r revision] project



		






Create a directory containing all directories and files belonging to
a specified release of a project, with no CVS administrative files.


See also checkout and
update.
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Command options



		-d directory-name


		
Export the project into a directory called
directory-name instead of using the repository
directory name or the name designated in the
modules file in the
repository's CVSROOT directory.


CVS usually creates the same directory structure that the repository
uses. However, if the export contains only one file and
-d is used, CVS does not create any intervening
directories. Use -N to prevent CVS from
shortening the path.





		-D date


		
Export the latest revision of each file in a project that is older
than the date or time specified by date. This
option implies the -P option.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk of a project if no revision matches the date or
revision number. This applies only if -r or
-D is used.





		-k mode


		
Export a release with the designated keyword-expansion mode. This
option overrides the default mode for each file.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-l


		
Run export on the files in the local directory
only. (Do not recurse into subdirectories.)


See also -R.





		-n


		
Do not run any program listed in the relevant line of the
modules file in the
repository's CVSROOT directory.





		-N


		
Do not shorten the path. CVS usually creates the same directory
structure that the repository uses. However, if the export contains
only one file and -d is used, CVS does not
create any intervening directories unless -N is
also specified.





		-r revision


		
Run export on the specified
revision or tag of each file in a project. If
this revision or tag refers to a branch, run the command on the
latest (HEAD) revision of the branch. This
option implies the -P option.





		-R


		
Run export on the directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.








[bookmark: ch10-77045B]
Description


The cvs export command creates the directories
and files that belong to a project as of a specific tagged release,
revision number, or date. It acts like a
checkout or update for that
specific point, but it does not produce the CVS administrative files.
export requires the -r or
-D command options.


When exporting, the repository path must be specified by using the
-d repository_path CVS option or the
CVSROOT environment variable.


		

		[image: ]
		
You can imply the repository path by being in a sandbox, but
exporting into a sandbox is not recommended.














The argument to export can be a directory name
or path within the repository, a filename or path within the
repository, or a module name as specified in the
modules file in the
repository's CVSROOT directory.


[bookmark: ch10-77045C]
Example


bash-2.05a$ cvs -d cvs:/var/lib/cvs export -D now wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile


[bookmark: ch10-77049][bookmark: cvs-CHP-10-ITERM-2487][bookmark: cvs-CHP-10-ITERM-2488][bookmark: cvs-CHP-10-ITERM-2489][bookmark: cvs-CHP-10-ITERM-2490]

		history
		 Synonyms: hi, his











		
cvs [cvs-options] history [-aceloTw] [-b string] [-D date] [-f file] [-m module] 
[-n module] [-p directory] [-r revision] [-t tag] [-u username] [-x flag...] 
[-z timezone] [files...]



		






Displays the information stored in the history
file in the repository's
CVSROOT directory. If that file does not exist
or is not writable, the history command fails
with an error. CVS writes to the history file
during checkout, export,
commit, rtag,
update, and release
operations.


		

		[image: ]
		
The -f, -l,
-n, and -p options for
cvs history act differently than their normal
uses in CVS.
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Command options



		-a


		
Show history data for all users. By default, CVS shows only the data
for the calling user.





		-b string


		
Show data that is more recent than the newest record that contains
the given string in the module name, filename,
or repository path.





		-c


		
Report only commits�times when the repository was modified
(equivalent to -xAMR).





		-D date


		
Report data that is more recent than the given date or time. (See
Section 11.4 in Chapter 11 for legal dates.)





		-e


		
Report on every record type. This option is equivalent to
-x with every type specified.





		-f file


		
Show data for the specified file. This option
can be repeated to show data for multiple files.





		-l


		
Show only the most recent commit to the repository.





		-m module or -n module


		
Show data for a particular module. Using
-m, CVS checks the modules
file in the repository's
CVSROOT directory and then searches the
history file for files and directories that
belong to the module. Using
-n, CVS searches only the
history file for the specified
module name.





		-o


		
Report on records of checkouts (equivalent to
-xO).





		-p directory


		
Show records for a particular project directory.
This option can be repeated to show records for several projects.





		-r revision


		
Show data as of, or more recent than, the
revision or tag. CVS searches the
repository's project files to determine the
timestamp of the revision.





		-t tagname


		
Show data as of, or more recent than, the latest time a tag record
with this tagname was stored in the
history file by any user.





		-T


		
Report on records of tags (equivalent to -xT).





		-u username


		
Report on records for the specified username.
This option can be repeated to search for multiple users.





		-w


		
Report on records of actions that match the current working directory.





		-x [ACEFGMORTUW]


		
Extract records that match the given flag or flags. Any number of
flags can be used with the -x option.
cvs history extracts all records in the
history file that match this option and all
other options. The flags may be any of the following:



		A


		
Report on records of  files added to the repository.





		C


		
Report on records of files that would have been updated in a sandbox,
but where the files needed to be merged and there were conflicts in
the merge.





		E


		
Report on records of files exported from the repository.





		F


		
Report on records of files that were released.





		G


		
Report on records of files updated in a sandbox with a successful
merge.





		M


		
Report on records of files that were modified (a sandbox revision
added to the repository).





		O


		
Report on records of files that were checked out.





		R


		
Report on records of files that were removed from the repository.





		T


		
Report on records of files that were rtagged.





		U


		
Report on records of files updated in a sandbox file with no merge
required.





		W


		
Report on records of files deleted from a sandbox during an update
because they were no longer active in the repository.











		-z timezone


		
Produce output and convert times to the specified
timezone. The time zone can be a recognized
abbreviation such as EST, or it can be given as an offset of UTC.
Time zones are listed in Chapter 11.








[bookmark: ch10-77049B]
Example


[bookmark: cvs-CHP-10-ITERM-2489][bookmark: cvs-CHP-10-ITERM-2490]bash-2.05a$ cvs history
O 2002-10-03 08:33 +0000 jenn wizzard/src =wizmain=     <remote>/*
O 2002-10-03 09:12 +0000 jenn wizzard     =wizmake=     <remote>/*
O 2002-10-03 09:12 +0000 jenn wizzard/src =wiztest=     <remote>/*
O 2002-10-25 08:58 +0000 jenn wizzard     =wizzard=     <remote>/*


[bookmark: ch10-77054][bookmark: cvs-CHP-10-ITERM-2491][bookmark: cvs-CHP-10-ITERM-2492][bookmark: cvs-CHP-10-ITERM-2493][bookmark: cvs-CHP-10-ITERM-2494][bookmark: cvs-CHP-10-ITERM-2495][bookmark: cvs-CHP-10-ITERM-2496][bookmark: cvs-CHP-10-ITERM-2497][bookmark: cvs-CHP-10-ITERM-2498]

		import
		 Synonyms: im, imp











		
cvs [cvs-options] import [-b branch] [-d] [-I ignore] [-k mode] [-m message]
[-W wrapper] project-name vendor-tag release-tag



		






Creates a new project in the repository or manages vendor
branches.

[bookmark: ch10-77054A]
Command options



		-b branch


		
Import to the specified vendor branch. If you
have more than one external supplier for a project, you may need to
use two or more distinct vendor branches to manage the project. If
you are using multiple vendor branches, use the
-b option to specify which branch you are
importing to. branch must be the branch number,
not a tag, and CVS does not check that the branch number given with
the option and the symbolic tag provided as the
vendor-tag argument to the command correspond to
the same branch.


I strongly recommend that you read Section 7.1.3 in Chapter 7 before using this option.





		-d


		
When setting the timestamp on each imported file, use each
file's last modification time rather than the
current time.





		-I ignore


		
Ignore the named file when updating. -I can be
used more than once. Use -I ! to clear the list
of ignored files. See Section 6.5.3.2
in Chapter 6.





		-k mode


		
Import the file or files with the designated keyword-expansion mode.
This option also sets the default keyword mode for the file. If you
forget to set the default keyword mode with cvs
import, you can do it later with cvs
admin.


The keyword-expansion modes are listed in Section 11.6 of Chapter 11.





		-m message


		
Use the message when committing a file. CVS does
not call the editor the next time cvs commit
runs.





		-W wrapper


		
Modify the import based on elements of each filename. Wrappers are
explained in Chapter 3.








[bookmark: ch10-77054B]
Description


To create a new project, lay out the project structure and any
initial files. You can do this in a temporary directory, as CVS does
not need the initial structure or files once the project has been
imported. Change directories into the root directory of the new
project, then run cvs import. You need to
specify the repository path and provide a project name and two tags:
a vendor tag and a release tag.


		

		[image: ]
		
Test that you can cvs checkout the new project
before removing the original files.














The project name will become the project's root
directory name. The tags are less critical; if you do not intend to
use a vendor branch, a meaningless pair of tags such as a1
b2 is sufficient. The tag names must conform to all the
normal requirements for tags: they must start with a letter and can
contain only alphanumeric characters, [bookmark: cvs-CHP-10-ITERM-2493][bookmark: cvs-CHP-10-ITERM-2494]underscores (_), and
[bookmark: cvs-CHP-10-ITERM-2495][bookmark: cvs-CHP-10-ITERM-2496]hyphens (-). The
HEAD and BASE tag names are
reserved.


A vendor branch is a special branch that CVS
provides to track third-party code that contributes to a project. If
you use vendor branches, CVS uses the vendor tag as a branch tag for
the vendor branch, and it uses the release tag to mark the current
revisions of the vendor branch files.


Create a vendor branch by using cvs import to
create the project. When you want to update to a new release from the
vendor, use cvs import on the same project with
the same vendor tag and a new release tag. See Chapter 7 for a full explanation of vendor branches.


[bookmark: ch10-77054C]
Example


[bookmark: cvs-CHP-10-ITERM-2497][bookmark: cvs-CHP-10-ITERM-2498]bash-2.05a$ cvs -d cvs:/var/lib/cvs import wizzard wizproject ver_0-1
.
.
.
"/tmp/cvsfaQoRz" 5L, 287C written
No conflicts created by this import


[bookmark: ch10-77057][bookmark: cvs-CHP-10-ITERM-2499][bookmark: cvs-CHP-10-ITERM-2500]

		init
		 Synonyms: none











		
cvs [cvs-options] init



		






Converts an existing directory into a CVS repository and creates and
populates the CVSROOT directory that contains
the administrative files for a CVS repository.


CVS creates the final directory in the path if it does not already
exist. Previous directories in the path must exist.

[bookmark: ch10-77057A]
Example


$ cvs -d /var/lib/cvsroot init


[bookmark: ch10-77060]

		kserver
		 Synonyms: none











		
cvs [cvs-options] kserver



		






Runs the repository-server end of a Kerberos 4 connection. The
cvs kserver command must be called from
inetd or an equivalent server daemon. See Chapter 8.


See also pserver.

[bookmark: ch10-77060A]
Example


#inetd.conf
#:OTHER: Other services
1999 stream tcp nowait root /usr/bin/cvs cvs -f --allow-root=/var/lib/cvsroot kserver


[bookmark: ch10-77064][bookmark: cvs-CHP-10-ITERM-2501][bookmark: cvs-CHP-10-ITERM-2502][bookmark: cvs-CHP-10-ITERM-2503][bookmark: cvs-CHP-10-ITERM-2504]

		log
		 Synonym: lo











		
cvs [cvs-options] log [-bhlNRSt] [-d dates] [-r[revisions]] [-s states]
 [-w[usernames]] [files...]



		






Displays information about the files in the current sandbox or the
files specified as parameters. The information this command provides
is part of the header section of the files in the repository. This
command also provides information from the log messages created when
files are imported or changes are committed.


With no options, cvs log displays all the
information it has available. See also rlog.

[bookmark: ch10-77064A]
Command options



		-b


		
Display information only about the revisions on the default branch,
normally the trunk.





		-d dates


		
Display information only on revisions checked in on or between the
dates or times provided. Date and time formats are listed in Chapter 11. More than one date range can be given; ranges
must be separated by semicolons. Date ranges can be specified
according to the following list:



		date1>date2 or date2<date1


		
Select all revisions between the two dates.





		date1>=date2  or date2<=date1


		
Select all revisions on or between the two dates.





		date> or <date


		
Select all revisions earlier than date.





		date>= or <=date


		
Select all revisions on or earlier than date.





		date< or >date


		
Select all revisions later than date.





		date<= or >=date


		
Select all revisions on or later than date.





		date


		
Select all revisions on date.











		-h


		
Print only the header information for a file, not the description,
the log messages, or revision information.





		-l


		
Run log on the local directory only. (Do not
recurse down subdirectories.)





		-N


		
Do not list the tags (the symbolic names).





		-r[revisions]


		
Provide information only on revisions in the
ranges provided. More than one range can be given; ranges must be
separated by commas. There must be no space between the
-r and its argument. If no range is provided,
the latest revision on the default branch, normally the trunk, is
used.


Ranges can be specified according to the following list:



		revision1:revision2 or revision1::revision2


		
Select all revisions between revision1 and
revision2. The revisions must be on the same
branch. With the double colon, CVS excludes
revision1.





		:revision or ::revision


		
Select revisions from the start of the branch or trunk the
revision is on, up to and including the
revision.





		revision: or revision::


		
Select revisions from revision to the end of the
branch or trunk the revision is on. With the
double colon, CVS excludes the revision.





		branch


		
Select all revisions on branch.





		branch1:branch2 or branch1::branch2


		
Select all revisions on both branches and any branches that split off
from the two branches.





		branch.


		
Select the latest revision on branch.











		-R


		
Display the name of the repository copy of a file only.





		-s states


		
Display only revisions with states that match one of the
states in the comma-separated list.





		-S


		
Do not display header information if there are no revisions to
display.





		-t


		
Print only the header information and description, not the log
messages or revision information.





		-w[usernames]


		
Display only revisions committed by the specified list of users.
Provide the list of users as a comma-separated list. If no usernames
are listed, the revisions committed by the current user are
displayed. There can be no space between -w and
its argument.








[bookmark: ch10-77064B]
Example


[bookmark: cvs-CHP-10-ITERM-2503][bookmark: cvs-CHP-10-ITERM-2504]bash-2.05a$ cvs log
cvs server: Logging .
   
RCS file: /var/lib/cvs/wizzard/Changelog,v
Working file: Changelog
head: 1.1
branch:
locks: strict
access list:
symbolic names:
     beta_0-1_branch: 1.1.0.2
     beta_0-1_branch_root: 1.1
     pre_beta_0-1: 1.1
keyword substitution: kv
total revisions: 1;     selected revisions: 1
description:
----------------------------
revision 1.1
date: 2002/08/31 13:37:56;  author: jenn;  state: Exp;
Creating a structure.
.
.
.


[bookmark: ch10-77067][bookmark: cvs-CHP-10-ITERM-2505][bookmark: cvs-CHP-10-ITERM-2506]

		login
		 Synonyms: none











		
cvs [cvs-options] login



		






Logs in to a CVS pserver session.This command is
needed only with the pserver connection mode.


See also logout

[bookmark: ch10-77067A]
Example


bash-2.05a$ cvs -d :pserver:jenn:password:@cvs.nosuch.net:/var/lib/cvs login
Logging in to :pserver:jenn@cvs:2401/var/lib/cvs


[bookmark: ch10-77070][bookmark: cvs-CHP-10-ITERM-2507][bookmark: cvs-CHP-10-ITERM-2508]

		logout
		 Synonyms: none











		
cvs [cvs-options] logout



		






[bookmark: cvs-CHP-10-ITERM-2507][bookmark: cvs-CHP-10-ITERM-2508]Logs out
of a CVS pserver session. This command is needed
only with the pserver connection mode.


See also login.

[bookmark: ch10-77070A]
Example


bash-2.05a$ cvs -d :pserver:jenn@cvs:/var/lib/cvs logout
Logging out of :pserver:jenn@cvs:2401/var/lib/cvs


[bookmark: ch10-77073][bookmark: cvs-CHP-10-ITERM-2509][bookmark: cvs-CHP-10-ITERM-2510]

		pserver
		 Synonyms: none











		
cvs [cvs-options] pserver



		






Runs the repository-server end of a password server or Kerberos 5
(via the GSS-API) connection. This command must be called from
inetd or an equivalent server daemon. See Chapter 8.


See also kserver.

[bookmark: ch10-77073A]
Example


#inetd.conf
#:OTHER: Other services
2401 stream tcp nowait root /usr/bin/cvs cvs -f --allow-root=/var/lib/cvsroot pserver


[bookmark: ch10-77077][bookmark: cvs-CHP-10-ITERM-2511][bookmark: cvs-CHP-10-ITERM-2512]

		rannotate
		 Synonyms: ra, rann











		
cvs [cvs-options] rannotate [-fFlR] [-D date] [-r revision] files...



		






Displays files with annotations showing the last editor and revision
that changed each line of each specified file. You can run
rannotate without a sandbox, but you must have a
repository specified if you do so. rannotate
requires at least one filename, directory name, or module name from
within the repository as an argument.


See also annotate.

[bookmark: ch10-77077AA]
Command options



		-D date


		
Run rannotate on the latest revision of a file
that is as old as or older than the date or time specified by
date.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk if no revision matches the date or revision number.
This applies only if -r or
-D is used.





		-F


		
Show annotations for binary files.





		-l


		
Run rannotate on files in the local directory
only. (Do not recurse into subdirectories.)





		-r revision


		
Run rannotate on the specified revision or tag
of a file. If the revision or tag refers to a branch, run the command
on the latest (HEAD) revision of the branch.





		-R


		
Run rannotate on files in the local directory
and all subdirectories and recurse down the subdirectories. This
option is the default.








[bookmark: ch10-77077B]
Example


bash-2.05a$ cvs rannotate wizzard/Makefile
   
Annotations for wizzard/Makefile
***************
1.2  (jenn     01-Sep-02): #
1.2  (jenn     01-Sep-02): # Makefile for the Wizzard project
1.2  (jenn     01-Sep-02): # Created by J Vesperman, 1 September 2002


[bookmark: ch10-77081][bookmark: cvs-CHP-10-ITERM-2513][bookmark: cvs-CHP-10-ITERM-2514][bookmark: cvs-CHP-10-ITERM-2515][bookmark: cvs-CHP-10-ITERM-2516]

		rdiff
		 Synonyms: pa, patch











		
cvs [cvs-options] rdiff [-flR] [-c|-u] [-s|-t] {-r revision|-D date} 
[-r revision2 | -D date2] [-V version] projects...



		






Creates output that can be redirected into a file and used with the
GNU (or equivalent) patch program. The output
goes to the standard output (stdout).
rdiff operates directly from the repository and
does not need to be used from a sandbox. It does require a filename,
directory name, or module name as an argument, and you must specify
one or two revisions or dates. If you specify one revision or date,
rdiff calculates the differences between that
date and the current (HEAD) revision. If two
dates are specified, rdiff calculates the
differences between the two.


See also diff.


		

		[image: ]
		
Most people use rdiff to make a file to use with
patch. If you're using a
patch file that was created over more than one
directory, you may need to use the -p option to
patch, so it can find all the appropriate
directories.













[bookmark: ch10-77081A]
Command options



		-c


		
Use context output format, with three lines of
context around each change. This is the default format.





		-D date


		
Display the differences between the current sandbox copy of a file
and the latest revision as of the date or time specified by
date.





		-f


		
Use the latest (HEAD) revision of a file on the
current branch or trunk if no revision matches the date or revision
number. This option applies only if -r or
-D is used.





		-l


		
Run rdiff on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-r revision


		
Display the differences between the current sandbox copy and the
specified revision.





		-R


		
Run rdiff on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.





		-s


		
Create a summary change report rather than a patch, showing which
files have changed with one line per file.





		-t


		
Produce a report on the two most recent revisions in a file. Do not
use -r or -D with the
-t option.





		-u


		
Use unidiff format instead of
context format.





		-V version


		
This option is now obsolete, but it used to allow you to expand
keywords according to the rules of the specified RCS
version.








[bookmark: ch10-77081B]
Example


[bookmark: cvs-CHP-10-ITERM-2515][bookmark: cvs-CHP-10-ITERM-2516]bash-2.05a$ cvs rdiff -r 1.5 wizzard/Makefile
Index: wizzard/Makefile
diff -c wizzard/Makefile:1.5 wizzard/Makefile:1.6
*** wizzard/Makefile:1.5     Thu Oct 17 08:50:14 2002
--- wizzard/Makefile         Thu Oct 17 10:01:12 2002
***************
*** 2,17 ****
  # Makefile for the Wizzard project
  # First created by J Vesperman, 1 September 2002
  #
! # Current revision $Revision: 1.6 $
  # On branch $Name:  $ (not expanded if this is the trunk)
! # Latest change by $Author: madd $ on $Date: 2003/07/11 20:00:25 $
  #
  ##
  
  # Initial declarations
  #
  CC=gcc
! SUBDIRS = man doc src lib test
  
  
  # Declaring phony targets
--- 2,17 ----
  # Makefile for the Wizzard project
  # First created by J Vesperman, 1 September 2002
  #
! # Current revision $Revision: 1.6 $
  # On branch $Name:  $ (not expanded if this is the trunk)
! # Latest change by $Author: madd $ on $Date: 2003/07/11 20:00:25 $
  #
  ##
  
  # Initial declarations
  #
  CC=gcc
! SUBDIRS = man doc src lib
  
  
  # Declaring phony targets
***************
.
.
.


[bookmark: ch10-77085][bookmark: cvs-CHP-10-ITERM-2517][bookmark: cvs-CHP-10-ITERM-2518]

		release
		 Synonyms: re, rel











		
cvs [cvs-options] release [-d] directories...



		






Makes a sandbox inactive. This command checks for uncommitted
changes, removing any existing edit flags, and writes to the
CVSROOT/history file that the sandbox has been
released. You can use release on an entire
sandbox or on one or more subdirectories.

[bookmark: ch10-77085A]
Command option



		-d


		
Delete the sandbox after it has been released.








[bookmark: ch10-77085B]
Example


bash-2.05a$ cvs -d cvs:/var/lib/cvs release wizzard
You have [0] altered files in this repository.
Are you sure you want to release directory `wizzard': y


[bookmark: ch10-77089][bookmark: cvs-CHP-10-ITERM-2519][bookmark: cvs-CHP-10-ITERM-2520]

		remove
		 Synonyms: rm, delete











		
cvs [cvs-options] remove [-flR] [files...]



		






The remove command removes a file or directory
from the repository. It can also be used to undo an uncommitted file
addition.

[bookmark: ch10-77089A]
Command options



		-f


		
Delete the files from the sandbox before removing them from the
repository.





		-l


		
Remove files in the local directory only. (Do not recurse down
subdirectories.)


See also -R.





		-R


		
Remove files in the local directory and all subdirectories and
recurse down the subdirectories. This option is the default.


See also -l.








[bookmark: ch10-77089B]
Example


bash-2.05a$ cvs remove server.cc
cvs server: scheduling `server.cc' for removal
cvs server: use 'cvs commit' to remove this file permanently


[bookmark: ch10-77093][bookmark: cvs-CHP-10-ITERM-2521][bookmark: cvs-CHP-10-ITERM-2522][bookmark: cvs-CHP-10-ITERM-2523][bookmark: cvs-CHP-10-ITERM-2524]

		rlog
		 Synonym: rl











		
cvs [cvs-options] rlog [-bhlNRSt] [-d dates] [-r[revisions]] [-s states]
[-w[usernames]] files...



		






The rlog command is a remote version of the
log command. rlog works
without a sandbox and requires a file,
directory, or module name from the repository.


See also log.

[bookmark: ch10-77093A]
Command options



		-b


		
Provide information only about the revisions or a file on the default
branch, normally the highest branch on the trunk.





		-d dates


		
Provide information only on revisions of a file that were checked in
on or between the dates or times provided. Date formats are listed
Chapter 11. More than one date range can be given;
ranges must be separated by semicolons. Date ranges can be specified
according to the following list:



		date1>date2 or date2<date1


		
Select all revisions between the two dates.





		date1>=date2 or date2<=date1


		
Select all revisions on or between the two dates.





		date> or <date


		
Select all revisions earlier than date.





		date>= or  <=date>


		
Select all revisions on or earlier than date.





		date< or  >date


		
Select all revisions later than date.





		date<= or  >=date


		
Select all revisions on or later than date.





		date


		
Select all revisions on date.











		-h


		
Print only the header information, not the description, log messages,
or revision information.





		-l


		
Run rlog on the local directory only. (Do not
recurse into subdirectories.)





		-N


		
Do not list the tags (the symbolic names).





		-r[revisions]


		
Provide only information on revisions in the
ranges provided. More than one revision range can be given; ranges
must be separated by commas. There must be no space between the
-r and its argument. If no range is provided,
the latest revision on the default branch, normally the trunk, is
used.


Ranges can be specified according to the following list:



		revision1:revision2 or  revision1::revision2


		
Select all revisions between revision1 and
revision2. The revisions must be on the same
branch. With the double colon, revision1 is
excluded.





		:revision or  ::revision


		
Select revisions from the start of the branch or trunk the
revision is on, up to and including the
revision.





		revision: or  revision::


		
Select revisions from revision to the end of the
branch or trunk it is on. With the double colon, the
revision is excluded.





		branch


		
Select all revisions on the branch.





		branch1:branch2 or  branch1::branch2


		
Select all revisions on both branches and any branches that split off
between those two branches.





		branch.


		
Select the latest revision on the branch.











		-R


		
Display the name of the repository copy of the file only.





		-s states


		
Display only revisions with states that match one of the
states in the comma-separated list.





		-S


		
Do not display header information of a file if there are no revisions
to display.





		-t


		
Print only the header information of a file and its description, not
the log messages or revision information.





		-w[usernames]


		
Display only revisions committed by the
usernames in the comma-separated list. If there
are no usernames listed, the revisions committed by the current user
are displayed. There can be no space between -w
and its argument.








[bookmark: ch10-77093B]
Example


[bookmark: cvs-CHP-10-ITERM-2523][bookmark: cvs-CHP-10-ITERM-2524]bash-2.05a$ cvs -d cvs:/var/lib/cvs rlog wizzard
cvs rlog: Logging wizzard
   
RCS file: /var/lib/cvs/wizzard/Changelog,v
head: 1.1
branch:
locks: strict
access list:
symbolic names:
     beta_0-1_branch: 1.1.0.2
     beta_0-1_branch_root: 1.1
     pre_beta_0-1: 1.1
keyword substitution: kv
total revisions: 1;     selected revisions: 1
description:
.
.
.


[bookmark: ch10-77098][bookmark: cvs-CHP-10-ITERM-2525][bookmark: cvs-CHP-10-ITERM-2526]

		rtag
		 Synonyms: rt, rfreeze











		
cvs [cvs-options] rtag [-abBdfFlnR] {-D date|-r revision} tagname files...



		






Marks a revision of a single file with a meaningful name or marks a
set of revisions of multiple files so that they can all be retrieved
easily as a group.


See also tag.

[bookmark: ch10-77098A]
Command options



		-a


		
Clear a tag from files that have been removed from active
development. Normally, removed files are not searched when tags are
removed. This option works with the -d and
-F options.





		-b


		
Create a branch off the designated revision,
using the designated tagname as the branch name.
Chapter 4 explains branches and their uses.





		-B


		
Allow -F and -d to act on
branch tags. Back up the repository before you use this option, and
be extremely careful. I strongly recommend reading Chapter 4 before using this option.





		-d


		
Delete the specified tag.





		-D date


		
Tag the latest revision of each file that is as old as or older than
the date or time specified by date.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk if no revision matches the date
or revision number.





		-F


		
Move the tag from the revision it currently refers to, to the
revision specified in the rtag command.





		-l


		
Run rtag on files in the local directory only.
(Do not recurse into subdirectories.)


See also -R.





		-n


		
Do not run any program listed in the appropriate line of the
modules file of the
repository's CVSROOT directory.





		-r revision


		
Run rtag on the specified revision or tag. If
revision refers to a branch, run the command on
the latest (HEAD) revision of the branch.





		-R


		
Run rtag on files in the local directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.








[bookmark: ch10-77098B]
Description


Use rtag to mark a revision of a single file
with a meaningful name or to mark a set of revisions of multiple
files so that they can all be retrieved easily as a group. Tagnames
must begin with a letter and may contain only alphanumeric
characters, underscores (_),
and hyphens (-).
There are two tags reserved for CVS: the BASE
and HEAD tags.


The tag and rtag commands
are also used to create branches. Branches and tags are explained in
Chapter 4.


The rtag command does not need to run from a
sandbox, but it does need to have a revision or date specified. It
also requires a filename, directory name, or module name given as a
parameter.


[bookmark: ch10-77098C]
Example


bash-2.05a$ cvs -d cvs:/var/lib/cvs rtag -D now alpha_1-6 wizzard
cvs rtag: Tagging wizzard
cvs rtag: Tagging wizzard/doc
cvs rtag: Tagging wizzard/doc/design
cvs rtag: Tagging wizzard/doc/plan
.
.
.


[bookmark: ch10-77099][bookmark: cvs-CHP-10-ITERM-2527][bookmark: cvs-CHP-10-ITERM-2528]

		server
		 Synonyms: none










		
		






[bookmark: cvs-CHP-10-ITERM-2527][bookmark: cvs-CHP-10-ITERM-2528]The
server command is used internally by CVS; the
client is invoked by the CVS client when the client connects to the
repository computer via the ext or
server access methods.


See also kserver and
pserver.


[bookmark: ch10-77103][bookmark: cvs-CHP-10-ITERM-2529][bookmark: cvs-CHP-10-ITERM-2530]

		status
		 Synonyms: st, stat











		
cvs [cvs-options] status [-vlR] [files...]



		






Displays information about files, such as the current working or base
revision, the current revision in the repository, and whether the
files are currently synchronized with the repository. With the
-v option, status also
shows the files' tags.

[bookmark: ch10-77103A]
Command options



		-l


		
Run status on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-R


		
Run status on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.





		-v


		
Include information about tags.








[bookmark: ch10-77103B]
Example


bash-2.05a$ cvs status Makefile
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: Makefile              Status: Locally Modified
   
   Working revision:    1.6
   Repository revision: 1.6     /var/lib/cvs/wizzard/Makefile,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)


[bookmark: ch10-77108][bookmark: cvs-CHP-10-ITERM-2531][bookmark: cvs-CHP-10-ITERM-2532]

		tag
		 Synonyms: ta, freeze











		
cvs [cvs-options] tag [-bcdfFlR] [-D date|-r revision] tagname [files...]



		






Marks a revision of a single file with a meaningful name or marks a
set of revisions of multiple files so that they can all be retrieved
easily as a group.


See also rtag.

[bookmark: ch10-77108A]
Command options



		-b


		
Create a branch off the specified revision,
using the specified tagname as the branch name.
Chapter 4 explains branches and their uses.





		-c


		
Check whether the sandbox copies of the specified
files have been modified since they were last
synchronized with the repository. If they have been modified, do not
tag them and display an error. If they are unmodified, tag them with
the specified tagname. This option is useful
when tagging the current sandbox revisions.





		-d


		
Delete the specified tagname from a file.





		-D date


		
Tag the latest revision of each specified file that is as old as or
older than the date or time specified by date.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk if no revision matches the date, time, tag, or
revision number. This applies only if -r or
-D are used.





		-F


		
Move the tagname from the revision it currently
refers to, to the revision specified in the tag
command.





		-l


		
Run tag on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-r revision


		
Run tag on the specified revision or tag. If
revision refers to a branch, run the command on
the latest (HEAD) revision of the branch.





		-R


		
Run tag on files in the local directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.








[bookmark: ch10-77108B]
Description


Use the tag command to mark a revision of a
single file with a meaningful name or to mark a set of revisions of
multiple files so that they can all be retrieved easily as a group.
Tagnames must begin with a letter and may contain only alphanumeric
characters, underscores (_), and hyphens (-). There are two tags
reserved for CVS: the BASE and
HEAD tags.


The tag and rtag commands
are also used to create branches. Branches and tags are explained in
Chapter 4.


If no revision number or date is given to the
tag command, this command tags based on the most
recent revision in the repository that was synchronized with the
current sandbox directory (i.e., the most recently updated,
checked-out, or commited revision). This revision can be seen as the
working revision in the cvs
status command.


[bookmark: ch10-77108C]
Example


bash-2.05a$ cvs tag alpha_1-5
cvs server: Tagging .
T Changelog
T INSTALL
T Makefile
T README
T TODO
.
.
.


[bookmark: ch10-77113E][bookmark: cvs-CHP-10-ITERM-2533][bookmark: cvs-CHP-10-ITERM-2534]

		unedit
		 Synonyms: none











		
cvs [cvs-options] unedit [-lR] [files...]



		






Notifies watchers that a file is no longer being edited, clears the
temporary watch, sets the file as read-only, and restores the file to
the repository revision that the sandbox copy was based on.


See also edit, editors,
watch, and watchers.

[bookmark: ch10-77113X]
Command options



		-l


		
Run unedit on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-R


		
Run unedit on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.








[bookmark: ch10-77113C]
Description


The cvs unedit command is used as part of the
cvs watch family of commands. If a file is being
watched, CVS writes it (when it is checked out) to the sandbox with
read permissions but not write permissions. The
edit command sets the sandbox file as writable,
notifies any watchers that the file is being edited, and sets the
user as a temporary watcher to be notified if certain actions are
performed on the file by other users.


The unedit command notifies watchers that the
file is no longer being edited, clears the temporary watch, sets the
file as read-only, and restores the file to the repository revision
that the sandbox copy was based on.


The script in the notify file in the
repository's CVSROOT directory
is used to notify the user of changes.


[bookmark: ch10-77113D]
Example


bash-2.05a$ cvs unedit Makefile
bash-2.05a$


[bookmark: ch10-77118][bookmark: cvs-CHP-10-ITERM-2535][bookmark: cvs-CHP-10-ITERM-2536][bookmark: cvs-CHP-10-ITERM-2537][bookmark: cvs-CHP-10-ITERM-2538][bookmark: cvs-CHP-10-ITERM-2539]

		update
		 Synonyms: up, upd











		
cvs [cvs-options] update  [-ACdflpPR] [-D date] [-I ignore] [-j revision [:date]] 
[-j revision2 [:date2]] [-k mode] [-r revision] [-W wrapper] [files...]



		






Downloads changes from the repository to an existing sandbox.


See also checkout and
export.

[bookmark: ch10-77118A]
Command options


[bookmark: cvs-CHP-10-ITERM-2537][bookmark: cvs-CHP-10-ITERM-2538][bookmark: cvs-CHP-10-ITERM-2539]
		-A


		
Clear sticky tags, dates, and keyword-expansion modes and replace the
current files in a sandbox with the head of the trunk.





		-C


		
Replace any file that has been changed locally with the revision from
the repository that the local file was based on. The modified local
file is saved as
.#file.revision[bookmark: cvs-CHP-10-ITERM-2537][bookmark: cvs-CHP-10-ITERM-2538][bookmark: cvs-CHP-10-ITERM-2539]
in its local sandbox directory.





		-d


		
Create any directories that are in the repository but not in the
sandbox. By default, update works only on the
directories that are currently in the sandbox and ignores any new
directories.





		-D date


		
Check out the latest revision of each file that is as old as or older
than the date or time specified by date. This
produces a sticky date on the new sandbox.





		-f


		
Use the latest (HEAD) revision on the current
branch or trunk if no revision matches the date, time, tag, or
revision number. This applies only if -r or
-D are used.





		-I ignore


		
Ignore the named file when updating. -I can be
used more than once. Use -I ! to clear the list
of ignored files. See Section 6.5.3.2 in Chapter 6.





		-j revision[:date]


		
Determine the changes between the revision the files in the sandbox
are based on and the specified revision and
merge the changes to the sandbox.


If two -j options are used, determine the
changes between the first -j
revision and the second -j
revision and merge those changes to the sandbox.


The date can be used only if the
revision designates a branch. If
date is used, it specifies the latest revision
on (not before) that date.





		-k mode


		
Update the files or sandbox with the designated keyword-expansion
mode. This option also sets a sticky keyword mode for the files or
the sandbox so that later commands operate with the same
keyword-expansion mode unless a -k option
overrides that mode. This option overrides the default mode for each
file.


The keyword expansion modes are listed in Section 11.6 of Chapter 11.





		-l


		
Run update on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-p


		
Update the listed files, but write them to the standard output
(stdout) rather than to the filesystem. Do not
change the sandbox.





		-P


		
Do not include empty directories in the sandbox.





		-r revision


		
Run update on the specified revision or tag. If
revision refers to a branch, run the command on
the latest (HEAD) revision of the branch. This
produces a sticky tag on the new sandbox.





		-R


		
Run update on the local directory and all
subdirectories and recurse down the subdirectories. This option is
the default.


See also -l.





		-W wrapper


		
Modify the update based on elements of each
filename. Wrappers are explained in Chapter 3.








[bookmark: ch10-77118B]
Description


The cvs update command brings changes from the
repository to an existing sandbox. While doing this,
update merges changes from the repository into
changed files in the sandbox.


If update cannot merge repository changes with
sandbox changes without losing data, it reports a conflict. Resolving
conflicts is explained in Chapter 3.


If update is not given any filenames or
directory names as parameters, it acts on the current sandbox.


[bookmark: ch10-77118C]
Example


bash-2.05a$ cvs update
cvs server: Updating .
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile


[bookmark: ch10-77121][bookmark: cvs-CHP-10-ITERM-2540][bookmark: cvs-CHP-10-ITERM-2541]

		version
		 Synonyms: ve, ver











		
cvs [cvs-options] version



		






Displays the version information for the current installation of CVS.

[bookmark: ch10-77121A]
Example


$ cvs version
Client: Concurrent Versions System (CVS) 1.11.2 (client/server)
Server: Concurrent Versions System (CVS) 1.11.2 (client/server)


[bookmark: ch10-77125][bookmark: cvs-CHP-10-ITERM-2542][bookmark: cvs-CHP-10-ITERM-2543]

		watch
		 Synonyms: none











		
cvs [cvs-options] watch {on|off|add|remove} [-lR] [-a action] [files...]



		






Sets files to be watched or adds users to the file watch list. Users
who are watching a file are notified via the script in the
notify file in the repository's
CVSROOT directory when other users perform
specific actions. Chapter 5 explains uses of the
cvs watch family of commands.


		

		[image: ]
		
CVS does not notify you of your own changes.













See also edit, editors,
unedit, and watchers.

[bookmark: ch10-77125A]
Command options



		on and off


		
The on and off subcommands
control whether the file or files are marked as being watched. If a
file is marked as being watched, CVS sets it as read-only when it is
checked out of the repository. Without this read-only setting, your
developers might forget to use cvs edit when
editing a file.


If the argument is a directory, all current files in the directory
and all new files added to that directory in the future are set as
being watched.


The on and off subcommands
set whether a file is watchable, but they do not set who is watching
it.





		add and remove


		
Use the add and remove
subcommands to set or remove files you want to watch. Use the
-a option to specify which actions you want to
be notified of.


The add and remove
subcommands set whether or not you are watching a file.





		-a action


		
Notify the user when the designated actions occur to the file.
Each -a designates one possible action. The
-a option can be repeated to designate multiple
actions. The -a option is usable only with the
add and remove subcommands.


These are the possible actions:



		edit


		
Notify the user if someone else has run cvs edit
on the file.





		unedit


		
Notify the user when the file is no longer being edited by someone
else. Notification occurs when cvs unedit or
cvs release runs or when the file is deleted and
recreated with cvs update or cvs
checkout.





		commit


		
Notify the user when someone else commits changes to the file.





		all


		
Notify the user in all of the previous cases.





		none


		
Notify the user in none of the previous cases.











		-l


		
Run watch on files in the local directory only.
(Do not recurse down subdirectories.)


See also -R.





		-R


		
Run watch on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.








[bookmark: ch10-77125B]
Example


bash-2.05a$ cvs watch on Makefile
bash-2.05a$ cvs watch add Makefile


[bookmark: ch10-77129A][bookmark: cvs-CHP-10-ITERM-2544][bookmark: cvs-CHP-10-ITERM-2545][bookmark: cvs-CHP-10-ITERM-2546]

		watchers
		 Synonyms: none











		
cvs [cvs-options] watchers [-lR] [files...]



		






Displays the list of users who are watching the files listed as
parameters. If no files are listed, this command lists the watchers
for the files in the current directory and its subdirectories.


See also edit, editors,
unedit, and watch.

[bookmark: ch10-77129B]
Command options



		-l


		
Run watchers on files in the local directory
only. (Do not recurse down subdirectories.)


See also -R.





		-R


		
Run watchers on files in the local directory and
all subdirectories and recurse down the subdirectories. This option
is the default.


See also -l.








[bookmark: ch10-77129V]
Example


[bookmark: cvs-CHP-10-ITERM-2546]bash-2.05a$ cvs watchers Makefile
Makefile doppel edit unedit commit
         jenn edit unedit commit
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Colophon

Our look is the result of reader comments, our own
experimentation, and feedback from distribution channels. Distinctive
covers complement our distinctive approach to technical topics,
breathing personality and life into potentially dry subjects.


The animals on the cover of Essential CVS are bobacs (Marmota bobak). Also known as "steppe marmots" because of their wide distribution in the steppes (vast, grass-covered plains) of southern Russia and Kazakhstan, bobacs range as far west as central Europe. Though they are slightly larger than black-tailed prairie dogs, bobacs are otherwise quite similar to their North American counterparts. 


Unlike most marmots, which live primarily in mountain environments, bobacs prefer to build their sprawling burrows in open, rolling grasslands or on the edges of cultivated fields. Bobacs are strictly diurnal and are most active during the cooler hours of the day. When they are outside of their burrows, it is common for a sentry to stand erect and alert on its hind legs, ready to bark an alert at the first sign of a predator or other danger. After running to their burrows, bobacs will then await an "all clear" call before returning to the surface. During the summer, bobacs eat enough lush  vegetation to double their weight. The added fat reserve nourishes them throughout their winter hibernation.


Like other marmots, bobacs are very social animals that live in large groups, or "towns," which may range from a single acre to over 1,000 acres. Towns are subdivided further into "wards" and even smaller "coteries," which are usually made up of a single adult male, one to four adult females, and any number of offspring under two years old. Young bobacs, born in litters of about five or six, leave their natal coterie after their second hibernation. Because their coats can be used as imitation marten fur in hats, coats, and other apparel, bobacs are greatly threatened by fur hunting.


Brian Sawyer was the production editor and copyeditor for Essential CVS . Jane Ellin was the proofreader. Derek Di Matteo, Claire Cloutier, and Colleen Gorman provided quality control. Jamie Peppard provided production support. John Bickelhaupt wrote the index.


Ellie Volckhausen designed the cover of this book, based on a series design by Edie Freedman. The cover image is a 19th-century engraving from the Dover Pictorial Archive. Emma Colby produced the cover layout with QuarkXPress 4.1 using Adobe's ITC Garamond font. 


Bret Kerr and David Futato designed the interior layout, based on a series design by David Futato. This book was converted by Joe Wizda to FrameMaker 5.5.6 with a format conversion tool created by Erik Ray, Jason McIntosh, Neil Walls, and Mike Sierra that uses Perl and XML technologies. The text font is Linotype Birka; the heading font is Adobe Myriad Condensed; and the code font is LucasFont's TheSans Mono Condensed. The illustrations that appear in the book were produced by Robert Romano and Jessamyn Read using Macromedia FreeHand 9 and Adobe Photoshop 6. The tip and warning icons were drawn by Christopher Bing. This colophon was written by Brian Sawyer.



The online edition of this book was created by the Safari
production group (John Chodacki, Becki Maisch, and Madeleine Newell)
using a set of Frame-to-XML conversion and cleanup tools written and
maintained by Erik Ray, Benn Salter, John Chodacki, and Jeff
Liggett.
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2.9 Removing Files


[bookmark: cvs-CHP-2-ITERM-1454][bookmark: cvs-CHP-2-ITERM-1455]To remove a file from the
repository, first remove the file from the sandbox directory; then
run the following command from the sandbox directory that contained
the file:


cvs remove filename


[bookmark: cvs-CHP-2-ITERM-1456][bookmark: cvs-CHP-2-ITERM-1457][bookmark: cvs-CHP-2-ITERM-1458][bookmark: cvs-CHP-2-ITERM-1459]The
deletion does not take effect until the next cvs
commit command is run; the file remains in the repository
until then.


Example 2-20 shows a deletion. After the
cvs commit is run, CVS doesn't remove the
file entirely; it puts it in a special subdirectory in the repository
called
Attic[bookmark: cvs-CHP-2-ITERM-1460][bookmark: cvs-CHP-2-ITERM-1461]. This saves the file history and
enables the file to be returned to the repository later.


CVS opens an editor so you can record the reason for the file
deletion, as it does when you commit changes.


[bookmark: cvs-CHP-2-EX-20]Example 2-20. Removing a file


$ rm file3
$ cvs remove file3
cvs remove: scheduling `file3' for removal
cvs remove: use 'cvs commit' to remove this file permanently
$ cvs commit
...
Log message editor opens
...
Removing file3;" 9L, 308C written
/var/lib/cvsroot/example/file3,v  &lt;--  file3
new revision: delete; previous revision: 1.1
done


CVS does not remove directories from the repository, because doing so
would break the change tracking. Use the -P flag
to cvs checkout and cvs
update to avoid empty directories in your sandbox.
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2.8 Adding Files


[bookmark: cvs-CHP-2-ITERM-1449][bookmark: cvs-CHP-2-ITERM-1450]To add a file to a project in
the repository, first create the file in your sandbox. Be sure to
consider your project's structure and place the file
in the correct directory. Then, issue the following command from the
sandbox directory containing the file:


cvs add filename


This command marks the new file for inclusion in the repository.
Directories are added with the same command. Files within a directory
can't be added until the directory itself is added.
A file is only marked for addition when you run cvs
add[bookmark: cvs-CHP-2-ITERM-1451][bookmark: cvs-CHP-2-ITERM-1452][bookmark: cvs-CHP-2-ITERM-1453]; it is
actually added to the repository when the next cvs
commit is run. A directory is added to the repository
immediately. Example 2-19 shows a file being created
and added to the repository. Remember, the file is not actually
stored in the repository until the cvs commit
command is run.


[bookmark: cvs-CHP-2-EX-19]Example 2-19. Adding files


$ touch file3
$ cvs add file3
cvs add: scheduling file `file3' for addition
cvs add: use 'cvs commit' to add this file permanently
$ cvs commit
...
Log message editor opens
...
RCS file: /var/lib/cvsroot/example/file3,v
done
Checking in file3;
/var/lib/cvsroot/example/file3,v  &lt;--  file3
initial revision: 1.1
done


		

		[image: ]
		
If you have binary files or other files that are not plain text,
please see the section on binary files in Chapter 3 before adding them to the repository. These
files should be added with the -kb command
option.














As with committing, an editor window will open asking you to enter a
log message describing the files to be added.
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CVS Options


Use the following syntax to issue CVS commands:


cvs [cvs-options] command 
[cmd-options] [args]


Replace cvs-options with one or more of the following:



		-a


		Authenticate the data stream




		--allow-root=directory


		Set the repository root directory (used in server modes)





		-d repository-path


		Specify the repository path for the current command




		-e editor


		Use the specified editor in commit or import commands




		-f


		Do not use the ~/.cvsrc file




		-H or --help


		Display help for CVS




		--help-commands


		Display a list of CVS commands




		--help-options


		Display a list of CVS options




		--help-synonyms


		Display a list of synonyms for CVS commands




		--H command or --help command


		Display the options and help for the specified command




		-l


		Do not log the current command to the history file




		-n


		Do not write to the repository or sandbox




		-q


		Run in quiet mode




		-Q


		Run in very quiet mode




		-r


		Set files checked out to the sandbox read-only




		-s variable=value


		Set a user variable for use with one of the scripting files in CVSROOT




		-t


		Display messages that trace the execution of the command




		-T directory


		Use the named directory to store temporary files




		-v or --version


		Display CVS version and copyright information




		-w


		Set files checked out to the sandbox readable and writable




		-x


		Encrypt all data that travels across the network




		-z #


		Compress all network traffic using the specfied gzip compression level
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Chapter 2. CVS Quickstart Guide


To help you get up to speed quickly using CVS, this chapter explains
the most common CVS operations. The commands and examples in this
chapter are based on standard situations and cover only the most
common options. Future chapters go further in depth on each topic
covered in this chapter.


The examples and instructions in this chapter are based on the
Unix/Linux command-line CVS client. Most graphical clients use the
CVS command names for their menu options and buttons, so if
you're using a graphical client you should be able
to follow this chapter reasonably easily. Graphical clients and
clients for operating systems other than Unix/Linux are described in
Appendix A.


You may not need to read all of this chapter; follow these guidelines:



		If you're working on an existing project that is
already stored in CVS, skip the early sections and start at Section 2.5.




		If CVS is already installed and running, with a repository available
for your project, go straight to Section 2.3.







If you're not sure whether CVS is already installed
and running, read the first part of Section 2.1; it tells you how to check.
If you're uncertain about having a repository, try
searching for the directory
CVSROOT[bookmark: cvs-CHP-2-ITERM-1383]. The repository root is then the
directory that CVSROOT is in. The other
directories in the top level of the repository are CVS projects.
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Appendix A. Clients and Operating Systems


[bookmark: cvs-APP-A-ITERM-2712][bookmark: cvs-APP-A-ITERM-2713]While
[bookmark: cvs-APP-A-ITERM-2714][bookmark: cvs-APP-A-ITERM-2715]some people like using the command line
during development, others prefer graphical interfaces. Graphical
user interfaces (GUIs) also use colors and shapes to make output
clearer or make the sandbox easier to work with.


Graphical CVS interfaces are available for Windows, Macintosh, and
Unix or Linux systems, and there are also two Java graphical
interfaces that run on any operating system with a Java Runtime
Environment. These GUIs were written by third-party developers and do
not come with CVS.


Third-party developers have also written tools to interface between
CVS and several of the common [bookmark: cvs-APP-A-ITERM-2716][bookmark: cvs-APP-A-ITERM-2717]integrated development environments (IDEs).
These interfaces are most useful to programmers and are available for
Microsoft Developer Studio, MetroWerks CodeWarrior, NetBeans, GNU
Emacs, and anything that uses the [bookmark: cvs-APP-A-ITERM-2718]SCC-API (Common Source Code Control
Application Programming Interface). IDEs that support the SCC-API
include Macromedia ColdFusion, Sybase PowerBuilder, and Microsoft
Visual Studio.


[bookmark: cvs-APP-A-ITERM-2719]CVS is designed for the Unix and
Linux operating systems, and it relies on the features of those
operating systems. It can behave in unexpected ways when used from a
different operating system. The most obvious problem is that Windows
operating systems use a different character for line endings than
Unix-based systems do. CVS corrects for that particular problem, but
other problems are explained in this appendix.
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CVS Quick Reference
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1.2 CVS in the Field


CVS records file changes during a project's
development. Project files are added to the repository as they are
created, and developers check out a personal
sandbox � a personal copy of the
project's files � to work from. Each developer
works in her own sandbox and regularly commits her changes to the
repository. Developers also update the contents of their sandboxes
regularly to ensure that changes to the repository are reflected in
each sandbox.


The term
project[bookmark: cvs-CHP-1-ITERM-1374]
can take on many different meanings. The stereotypical CVS project is
a programming project in which files contain source code for the
various programs written as part of the project. But
that's a narrow view of what a CVS project can be.
CVS can be used in many other settings as well, as the next few
sections demonstrate.


[bookmark: cvs-CHP-1-SECT-2.1]
1.2.1 System Administration


[bookmark: cvs-CHP-1-ITERM-1375]CVS can store configuration files, mail
aliases, domain records, and other files for which changes should be
tracked. Import the files (or all of /etc) into
a repository and require administrators to check them out into a
sandbox to make changes. Commit the files back to the repository and
export the changes to the server. If the changes fail, rolling back
to the previous state is easy.


Multiple servers with varied but similar configurations can be
maintained using different branches of the same files. Changes to any
given branch can be merged into other branches selectively.


Every change made through CVS is recorded in a file history, along
with the username of the person making the change, the date the
change was made, and any notes recorded with the change. All this
information can help, for example, when trying to spot which change
to which configuration file broke the mail server.


Both the CVS server and the client run on all Unix and Linux
operating systems. Third-party graphical clients are available for
Unix, Linux, Windows, and Macintosh systems, and for the Java runtime
environment. The CVSNT CVS server is available for Windows NT or
later. This makes CVS particularly useful for cross-platform
environments.


[bookmark: cvs-CHP-1-SECT-2.2]
1.2.2 Software Development


[bookmark: cvs-CHP-1-ITERM-1376]Program development is perhaps the most
common use for version control systems. After the initial release of
a program, two versions usually need to be maintained: the new
version that will eventually be the next release and the bugfix
version for the current release. CVS allows you to split the
development into two or more parts, called a
trunk and a branch.
Typically, the branch is used for bug fixes, while the main trunk is
used for new feature development. Both versions of the program, the
bugfix branch and the main trunk, are stored in the same repository.
This allows the changes from the bugfix branch to ultimately be
merged into the main trunk, ensuring that all bugfixes get rolled
into the next release of the program.


A CVS repository can be hosted on the machine that most developers
will be using, or you can host the repository on a machine that
developers access via a local or wide-area network. A repository can
be accessed simultaneously by multiple computers. If you need to
authenticate your CVS users, there are a variety of authentication
mechanisms available.


When multiple developers are trying to work on the same project,
it's likely that two or more developers will
eventually want to work with the same file at the same time. Without
version control, this would lead to problems, as developers would
soon find themselves overwriting one another's
changes. One way that some version control systems prevent such
conflicts is to enable developers to lock whatever files they are
working on, so that no one else can make changes at the same time.


[bookmark: cvs-CHP-1-ITERM-1377]Instead of locking files to prevent
conflicts, CVS simply allows multiple developers to work on the same
file. CVS's file-merging feature then allows you to
merge all changes into one file. File merging aids development across
remote time zones, as developers can work on different sections of
the same file, regardless of the lock status. In fact, there is no
lock status, because there is no locking. With a file-locking system,
a developer may have to email someone and then wait until that person
wakes up, reads his email, and unlocks the needed file. The CVS
approach prevents one developer from blocking another, thus
increasing productivity. However, if your project team needs file
locking, you can use the cvs
watch[bookmark: cvs-CHP-1-ITERM-1378][bookmark: cvs-CHP-1-ITERM-1379] command to
emulate it.


The cvs diff[bookmark: cvs-CHP-1-ITERM-1380][bookmark: cvs-CHP-1-ITERM-1381] command
displays the differences between any two revisions of a file (or set
of files) in the repository. A variation of the command creates a
Unix standard patch file to update one revision to another, which is
useful when sending patches or updates to customers.


CVS can be configured to record commit messages in bug-tracking
systems. Chapter 7 explains how to use the
administrative files to provide message templates and run scripts
automatically during commits. This does not necessarily record the
stage of each change (completed, tested, etc.). Unless you rigorously
enforce a requirement to write meaningful commit messages, you should
maintain a separate change log.


Store your build and installation scripts in CVS to maintain a record
of changes and to ensure that such scripts are kept with the project
files. Releases should always be built from a freshly checked-out
sandbox and tagged with a human-friendly name.


CVS does not include build or installation tools, though
cvs export should be part of the installation
process for your project. I like to use make for
build and installation scripts.


[bookmark: cvs-CHP-1-SECT-2.3]
1.2.3 Content-Controlled Publishing


[bookmark: cvs-CHP-1-ITERM-1382]Many people use CVS to maintain web
sites and other file servers, and they use scripts to automatically
publish updates to those servers. Some people use scripts to
distribute and apply patch files on remote machines, saving bandwidth
by distributing only the changes. A variety of such scripts are
available at http://www.cvshome.org, and some are
discussed in Appendix B.


[bookmark: cvs-CHP-1-SECT-2.4]
1.2.4 Other Uses for CVS


CVS is also useful for managing any other type of file, from book
chapters to blueprints, music to art, mailing lists to shopping
lists. The features that make it useful to programmers are also
useful to anyone who produces something that can be stored as a
computer file.
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[bookmark: cvs-APP-B-SECT-6]
B.6 Miscellaneous


The tools described in this section are too unique to be categorized
easily. However, they are very useful. They range from a tool to
clear out old data from the history file, to a
tool to mount the repository as a filesystem.


[bookmark: cvs-APP-B-SECT-6.1]
B.6.1 cln_hist


[bookmark: cvs-APP-B-ITERM-2834]This script removes most of the
old records from the history file in the
CVSROOT directory in the repository. It keeps
records of file modification, addition, and removal, keeps the last
change to each tag, and removes everything else. This effectively
compresses the history file by removing most of
the outdated data.


cln_hist[bookmark: cvs-APP-B-ITERM-2835] is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-6.2]
B.6.2 cvs_acls


[bookmark: cvs-APP-B-ITERM-2836][bookmark: cvs-APP-B-ITERM-2837][bookmark: cvs-APP-B-ITERM-2838]This script implements access-control
lists within CVS. It must be the only script in the
commitinfo file in the
CVSROOT directory and should be set as
DEFAULT so it is called by all files. The script
permits access control based on the username, project directories,
and branches within the projects.


cvs_acls is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-6.3]
B.6.3 CVSCheck


[bookmark: cvs-APP-B-ITERM-2839][bookmark: cvs-APP-B-ITERM-2840]CVSCheck
provides status information for files in the current sandbox. Its
output is more concise than the output of cvs
status or cvs log, so
it's a handy tool for checking status in large
sandbox directories.


CVSCheck is available from the contrib directory
in the CVS source code.


[bookmark: cvs-APP-B-SECT-6.4]
B.6.4 CVSFS


[bookmark: cvs-APP-B-ITERM-2841][bookmark: cvs-APP-B-ITERM-2842]CVSFS
is a tool for mounting a CVS repository as a filesystem. It works
only with the pserver access method (as of CVS
1.1.9). By default, it displays the current
(HEAD) revision of the trunk of any file. Its
main use is reading a repository, and it can be useful as a build
tool.


CVSFS is available from http://sourceforge.net/projects/cvsfs/.


[bookmark: cvs-APP-B-SECT-6.5]
B.6.5 CVS2vendor


[bookmark: cvs-APP-B-ITERM-2843][bookmark: cvs-APP-B-ITERM-2844]CVS2vendor
allows you to add a vendor branch to a project you created without
using cvs import to make a vendor branch. It
moves the project to a new repository directory, but it preserves
tags and change records. The branch revision of each file on the
vendor branch is given the same timestamp as revision 1.1 of that
file.


CVS2vendor is available from the contrib
directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-6.6]
B.6.6 descend


The descend[bookmark: cvs-APP-B-ITERM-2845] script is obsolete for use with most CVS
commands, but it may be useful in obscure situations. It permits you
to descend through a directory tree recursively, running an arbitrary
command at each point.


descend is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-6.7]
B.6.7 rcslock


rcslock[bookmark: cvs-APP-B-ITERM-2846]
is described in Chapter 5. It enables you to lock
files so that only the developer who holds the file lock can commit a
file. This is especially useful when you have binary files or other
files that cannot be merged.


rcslock is available from the
contrib directory in the CVS source code.
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[bookmark: cvs-CHP-2-SECT-2]
2.2 Building Your First Repository


[bookmark: cvs-CHP-2-ITERM-1399][bookmark: cvs-CHP-2-ITERM-1400]CVS
relies on a file-based database called the CVS
repository. The repository needs to be hosted on a
machine with sufficient disk space to store your files and all the
change data for your projects. The repository should be accessible to
all the users from their workstations.


If the repository is on a remote computer, I recommend that users
access the repository via SSH. Ensure that the server is running an
SSH server and the workstations have a compatible SSH client. For
more information on remote repositories and SSH, see Section 2.4 later in this chapter. Chapter 8 contains a full discussion of remote
repositories.


For any one project, ensure there is enough disk space for three
times the expected final size of that project. If you intend to store
binary files, multiply by at least five. After your first project,
you'll have a feel for how much space to allow.


A repository can store many projects. If you are creating a
repository that may be required to handle several projects of unknown
size, estimate what you can and ensure you can add more room later.


A CVS repository is user data, and it should be on a partition that
is backed up and won't shut down the machine if it
gets full. Repositories are often stored in
/cvsroot, /var/lib/cvsroot,
/home/cvsroot, or
/usr/local/cvsroot. According to the Filesystem
Heirarchy Standard (available at http://www.pathname.com/fhs/), the preferred
location for a repository is /var/lib/cvsroot.


		

		[image: ]
		
Another possibility is to put the repository in
/cvsroot. This is easiest for users to remember.














Example 2-5 illustrates the steps involved in
creating a repository. First, create the repository root directory on
the CVS server. In Example 2-5, I create the
/var/lib/cvsroot directory.


[bookmark: cvs-CHP-2-EX-5]Example 2-5. Creating a repository


$ mkdir /var/lib/cvsroot
$ chgrp anthill /var/lib/cvsroot
$ ls -la /home
total 2
drwxr-xr-x    2 root     anthill      4096 Jun 28 16:31 cvsroot
$ chmod g+srwx /var/lib/cvsroot
$ ls -la /home
total 2
drwxrwsr-x    2 root     anthill      4096 Jun 28 16:33 cvsroot
$ cvs -d /var/lib/cvsroot init
$ ls -la /home
total 3
drwxrwsr-x    3 root     anthill      4096 Jun 28 16:56 cvsroot
$ ls -la /var/lib/cvsroot
total 12
drwxrwsr-x    3 root     anthill      4096 Jun 28 16:56 .
drwxrwsr-x   10 root     staff        4096 Jun 28 16:35 ..
drwxrwsr-x    3 root     anthill      4096 Jun 28 16:56 CVSROOT
$ chown -R cvs /var/lib/cvsroot


[bookmark: cvs-CHP-2-ITERM-1401]To allow others to use the
repository, create a Unix group for CVS users and
chgrp the repository's root
directory to that group. Set the directory's
SGID bit, so that files created in the directory
have the same group ID as the directory's group ID
(this can prevent trouble later). Make the directory group-writable,
-readable, and -executable.


To minimize security risks, create a user named
cvs to own the repository and the administrative
files. chown the repository's
root directory and administrative files to that username. Chapter 6 explains security.


Execute the following command to set up your chosen directory as a
CVS repository:


cvs -d repository_root_directory init


CVS commands follow the format:


 cvs [cvs-options] command [command-options]


The CVS options modify the behavior of CVS as a whole, and the
command options modify the behavior of a CVS command. This is
explained more fully in Chapter 3.


Example 2-5 illustrates the entire process of
creating a directory and then creating a CVS repository within that
directory. In this case, the CVS option is -d
repository_path, and the command is
init. There is no command option.
anthill is the name of the group with access to
CVS, and cvs is the name of the CVS owner.


		

		[image: ]
		
Debian Linux has a script,
cvs-makerepos[bookmark: cvs-CHP-2-ITERM-1402][bookmark: cvs-CHP-2-ITERM-1403], that builds a repository based on
preexisting Debian configuration scripts. See man
cvs-makerepos for more information and man
cvsconfig for an automated system for configuring a Debian
CVS repository.














Setting up the repository produces a place to store projects and also
adds the special CVSROOT directory. The
CVSROOT directory contains configuration and
metadata files. Chapter 6 explains this directory
in more detail. Projects are stored in subdirectories of the
repository root directory, which is /var/lib/cvsroot
in our example.[bookmark: cvs-CHP-2-ITERM-1404][bookmark: cvs-CHP-2-ITERM-1405]
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B.5 Convertors


[bookmark: cvs-APP-B-ITERM-2825][bookmark: cvs-APP-B-ITERM-2826]If
you want to use CVS with a project that is currently being stored in
a version control system other than CVS, you need to convert the
files from the other system to CVS. Fortunately, scripts to do just
that are available on the Internet and in the CVS source
distribution.


[bookmark: cvs-APP-B-SECT-5.1]
B.5.1 rcs-to-cvs


The rcs-to-cvs[bookmark: cvs-APP-B-ITERM-2827] script checks RCS files in to CVS. It
also checks in files that didn't previously have
source control. It starts by checking whether the current
directory's subdirectories exist in the repository;
then it commits the files. Files that do not already exist in the
repository are checked in as revision 1.1.


rcs-to-cvs is available from the
contrib directory in the CVS source code.


[bookmark: cvs-APP-B-SECT-5.2]
B.5.2 rcs2sccs and sccs2rcs


These scripts convert between RCS and SCCS version control. Note that
rcs2sccs[bookmark: cvs-APP-B-ITERM-2828]
supports only one level of branching. Both scripts retain as much of
the file metadata as possible.


rcs2sccs and[bookmark: cvs-APP-B-ITERM-2829] sccs2rcs are
available from the contrib directory in the CVS
source code.


[bookmark: cvs-APP-B-SECT-5.3]
B.5.3 VSS2CVS


[bookmark: cvs-APP-B-ITERM-2830]VSS2CVS is a Perl
script to synchronize [bookmark: cvs-APP-B-ITERM-2831]Visual Source Safe and CVS
repositories. It is intended to convert from one source control
system to the other and may need modification if you want to try to
use both systems simultaneously.


VSS2CVS runs on Windows machines and requires a Perl interpreter
(such as ActivePerl) and two utilities that are available with
Cygwin.


VSS2CVS is available from http://www.laine.org/cvs/vss2cvs/.


[bookmark: cvs-APP-B-SECT-5.4]
B.5.4 pvcs2rcs


pvcs2rcs[bookmark: cvs-APP-B-ITERM-2832]
reads files from [bookmark: cvs-APP-B-ITERM-2833]Merant PVCS version control and
writes a copy of those files using RCS version control. It acts
recursively and leaves the PVCS archive unchanged.


pvcs2rcs is available from the
contrib directory in the CVS source code.
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2.1 Installing CVS


[bookmark: cvs-CHP-2-ITERM-1384]CVS is client/server software that
[bookmark: cvs-CHP-2-ITERM-1385]runs on
Unix and Linux platforms. When you install CVS on a Unix/Linux
server, you automatically get both server and client software. To
access CVS across the network from any Unix/Linux machine, simply
install CVS on the machine in question. The server and client
software are one and the same.


[bookmark: cvs-CHP-2-ITERM-1386]CVS is
available from http://www.cvsgui.org. It is also available
as an installation package from many GNU/Linux distributions,
including Debian, Red Hat, and SuSE.


If you prefer [bookmark: cvs-CHP-2-ITERM-1387]GUI clients, I recommend a visit to
http://www.wincvs.org. There
you'll find gCVS, WinCVS, and MacCVS, which are GUI
clients for Unix and GNU/Linux, Windows, and Macintosh (pre-OS X),
respectively.


		

		[image: ]
		
If you are a Macintosh user running OS X, you can install the
standard Unix CVS server and client.














A Windows-compatible CVS server is available at http://www.cvsnt.org. This server is not
identical with the Unix server, but the differences are clearly
listed in the FAQ and an installation guide is available on the web
site.


If you plan to use the Secure Shell (SSH)
protocol to establish secure connections between CVS clients and CVS
servers, you'll need to install compatible versions
of SSH on your client and server machines. For clients, you may need
to find a version of SSH that can be used from the command line. See
Section 2.4 for more information
on this topic.


The OpenSSH web site (http://www.openssh.com) is a good starting
point for information on SSH and SSH clients. You may also want to
read SSH, The Secure Shell: The Definitive Guide
(O'Reilly) by Daniel J. Barrett, Ph.D.
and Richard Silverman. For more than you ever wanted to know, check
the SSH FAQ at http://www.employees.org/~satch/ssh/faq/. The
Google list of SSH documentation is at http://directory.google.com/Top/Computers/Security/Products_and_Tools/Cryptography/SSH/Documentation/.


Most Unix and Linux systems have an SSH client installed as part of
the standard set of programs. Mac OS X also has an SSH client
preinstalled. If it is not installed automatically, an SSH client is
usually available in your distribution as an optional program.


The web site for MacCVS has a useful article on SSH for Macintosh
users at http://www.heilancoo.net/MacCVSClient/MacCVSClientDoc/ssh.html.
The instructions are useful regardless of which Macintosh CVS client
you use.


To find an SSH client for Windows, I usually start from
OpenSSH's web site on Windows and Macintosh clients
(http://www.openssh.com/windows.html).


If you are running Unix or Linux, you may already have CVS installed.
If it's installed and in your path, typing
cvs at the command line produces the results
shown in Example 2-1.


[bookmark: cvs-CHP-2-EX-1]Example 2-1. CVS help display


$ cvs
Usage: cvs [cvs-options] command [command-options-and-arguments]
 where cvs-options are -q, -n, etc.
  (specify --help-options for a list of options)
 where command is add, admin, etc.
  (specify --help-commands for a list of commands
   or --help-synonyms for a list of command synonyms)
 where command-options-and-arguments depend on the specific command
  (specify -H followed by a command name for command-specific help)
 Specify --help to receive this message

The Concurrent Versions System (CVS) is a tool for version control.
For CVS updates and additional information, see
  the CVS home page at http://www.cvshome.org/ or
  Pascal Molli's CVS site at http://www.loria.fr/~molli/cvs-index.html


If you already have CVS installed, you can skip this section and jump
ahead to Section 2.2.


To install CVS on Unix, you typically download the source code and
compile it on your system. This approach works with Linux too, but
many Linux distributions also provide you with the option of
installing precompiled CVS binaries. You'll find CVS
installation instructions for various Linux distributions following
the next section on installing from source.


[bookmark: cvs-CHP-2-SECT-1.1]
2.1.1 Installing and Building CVS From Source


Download the compressed .tar file from
http://www.cvshome.org.
Decompress and unarchive the file. If you intend to keep the source
after you compile it, unzip the compressed .tar
file into /usr/src/cvs. Otherwise, you can
decompress and unarchive it into /tmp. Next,
cd into the cvs directory,
read the INSTALL and README
files, and run the commands there. I recommend that novice users
disable automake and
autoconf.
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You should compile CVS as a user without superuser privileges, but
you must have superuser privileges when installing CVS (running
make install).














Example 2-2 shows a sample installation from source.
In this example, I decompress and unarchive the
.tar file into /tmp and
change directory into the top level of the resulting source tree. I
then disable automake and
autoconf using the
noautomake script provided with CVS, as
described in the INSTALL file. The next steps
described in INSTALL for CVS 1.11.5 are to run
the configure script provided and then, if that
exits successfully, run make, switch to the root
user, and run make install.


[bookmark: cvs-CHP-2-EX-2]Example 2-2. Installing from source


/tmp$ ls
cvs-1.11.5.tar.gz
/tmp$ gunzip cvs-1.11.5.tar.gz 
/tmp$ tar -xpf cvs-1.11.5.tar
/tmp$ cd cvs-1.11.5
/tmp/cvs-1.11.5$ ./noautomake.sh --noautoconf
/tmp/cvs-1.11.5$ ./configure
creating cache ./config.cache
checking for a BSD compatible install... /usr/bin/install -c
.
.
.
creating config.h
config.status: executing depfiles commands
/tmp/cvs-1.11.5$ make
make  all-recursive
make[1]: Entering directory `/tmp/cvs-1.11.5'
.
.
.
make[2]: Leaving directory `/tmp/cvs-1.11.5'
make[1]: Leaving directory `/tmp/cvs-1.11.5'
/tmp/cvs-1.11.5$ su root
Password:
/tmp/cvs-1.11.5$ make install
Making install in lib
make[1]: Entering directory `/tmp/cvs-1.11.5/lib'
.
.
.
make[2]: Leaving directory `/tmp/cvs-1.11.5'
make[1]: Leaving directory `/tmp/cvs-1.11.5'
/tmp/cvs-1.11.5$


[bookmark: cvs-CHP-2-SECT-1.2]
2.1.2 Using apt to Install CVS


apt[bookmark: cvs-CHP-2-ITERM-1388]
[bookmark: cvs-CHP-2-ITERM-1389]is the package manager used in Debian
Linux and distributions based on Debian. Ensure that your
apt source list is set up, and run
apt-get update[bookmark: cvs-CHP-2-ITERM-1390] before installing CVS. The CVS package
is called cvs, so the installation command is:


apt-get install cvs


Example 2-3 shows a sample apt
installation, omitting most of the results of the apt-get
update command.


[bookmark: cvs-CHP-2-EX-3]Example 2-3. Installation using apt


$ apt-get update
.
.
.                                                
Reading Package Lists... Done
Building Dependency Tree... Done
$ apt-get install cvs
Reading Package Lists... Done
Building Dependency Tree... Done
The following NEW packages will be installed:
  cvs 
0 packages upgraded, 1 newly installed, 0 to remove and 10  not upgraded.
Need to get 0B/1085kB of archives. After unpacking 2626kB will be used.
Reading changelogs... Done
Preconfiguring packages ...
Selecting previously deselected package cvs.
(Reading database ... 39545 files and directories currently installed.)
Unpacking cvs (from .../cvs_1.11.1p1debian-8_i386.deb) ...
Setting up cvs (1.11.1p1debian-8) ...


[bookmark: cvs-CHP-2-SECT-1.3]
2.1.3 Using rpm to Install CVS


rpm[bookmark: cvs-CHP-2-ITERM-1391][bookmark: cvs-CHP-2-ITERM-1392]
is the package manager used by Red Hat Linux. CVS is on the second
CD-ROM of the Red Hat 7.3 distribution. These instructions assume
that the CD is inserted and mounted or the package is available to
the package manager some other way.


If you are using rpm from the command line,
check your CD for the name of the CVS package. It will be in the
format
cvs-version.rpm[bookmark: cvs-CHP-2-ITERM-1393].
To install CVS, use the command:


 rpm -Uh cvs-version.rpm


If the command is successful, there will be no output. If you prefer
progress bars, add -v (for verbose) to the
arguments. Example 2-4 shows a command-line
installation in verbose mode.


[bookmark: cvs-CHP-2-EX-4]Example 2-4. Installing with rpm


$ rpm -Uvh cvs-1.11.1p1-7.i386.rpm 
Preparing...            ############################### [100%]
1:cvs                   ############################### [100%]


If you are running Gnome, you will probably use
GnoRPM[bookmark: cvs-CHP-2-ITERM-1394]:



		Select Install. This opens a new window and loads the packages from
the CD-ROM.






		Open the Packages folder, then the
Development and Tools
subfolders.




		Select the cvs-version package (currently
cvs-1.11.1p1-7).




		Click on Install.





Figure 2-1 shows a GnoRPM
example.



[bookmark: cvs-CHP-2-FIG-1]Figure 2-1. GnoRPM installation


[image: figs/ecvs_0201.gif]
If you are running KDE, you will probably use
KPackage[bookmark: cvs-CHP-2-ITERM-1395]:



		Select the New tab. The packages should load from the CD-ROM.






		Find and select the cvs package.




		Click on Install. A new window opens; click on Install in that window
to confirm the installation.





Figure 2-2 shows a KPackage
example.



[bookmark: cvs-CHP-2-FIG-2]Figure 2-2. Kpackage installation


[image: figs/ecvs_0202.gif]
[bookmark: cvs-CHP-2-SECT-1.4]
2.1.4 Using yast to Install CVS


yast[bookmark: cvs-CHP-2-ITERM-1396][bookmark: cvs-CHP-2-ITERM-1397] is the package manager used in SuSE
Linux. CVS is on the second CD-ROM of SuSE 7.3, but in later versions
of SuSE it may be on a different CD-ROM or in a different group than
in the following list. Put the CD-ROM in the drive; then run the
YaST2 control center:



		Select Software and open Install/Remove software.






		Select the group Development/Version Control.




		Select cvs and click OK.




		If the CD-ROM is not in the drive and mounted, YaST2 will ask for it.





Figure 2-3 shows an example of a YaST2 installation.



[bookmark: cvs-CHP-2-ITERM-1398][bookmark: cvs-CHP-2-FIG-3]Figure 2-3. Yast2 installation


[image: figs/ecvs_0203.gif]
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Synchronization Commands


Upload changes to the repository


cvs commit [filenames]


Force upload of unchanged files


cvs commit -f [filenames]


Download changes from the repository


cvs update [filenames]


Download changes, and download new directories


cvs update -d [filenames]


Download changes, but not empty directories


cvs update -P [filenames]


Download changes and clear sticky revision, date, keyword mode, or branch


cvs update -A [filenames]


Convert an existing sandbox to a specific tag name or revision


cvs update -r [tagname|revision] 
project


Convert an existing sandbox to a specific date or time


cvs update -D [date|time] project
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[bookmark: cvs-CHP-2-SECT-4]
2.4 Accessing Remote Repositories


[bookmark: cvs-CHP-2-ITERM-1414][bookmark: cvs-CHP-2-ITERM-1415][bookmark: cvs-CHP-2-ITERM-1416]There
[bookmark: cvs-CHP-2-ITERM-1417]are several ways to access a remote
repository. This quickstart guide uses the ext
method with the [bookmark: cvs-CHP-2-ITERM-1418]SSH protocol, but if your system
administrator gives you different instructions, follow those. Chapter 8 explains the use of remote repositories in
detail. The ext and SSH approach uses the
ext[bookmark: cvs-CHP-2-ITERM-1419] repository access method, with an SSH
client as the program that performs the connection. These are also
explained in Chapter 8.


Your first step, at least the first step that I recommend, is to
install SSH on the client machine. Make sure that the client-end SSH
protocol matches the server's SSH
protocol. Set up SSH keys or passwords and test the
connection. Using SSH enables you to create a secure connection to
the remote repository.


Next, if you're on a Unix or Linux system, set the
CVS_RSH[bookmark: cvs-CHP-2-ITERM-1420][bookmark: cvs-CHP-2-ITERM-1421] environment variable on
your client machine to the name of your SSH program, usually
ssh or ssh2. Graphical
clients that support the ext and SSH approach
may have ssh as an authentication type option in
the dialog that requests the repository path. Check the documentation
for your client.


		

		[image: ]
		
In WinCVS and gCVS, call up the Preferences dialog under the Admin
menu and select "ssh" as the
Authentication method under the General tab. In MacCVSX (for OS X),
ssh is available under the MacCVSX menu. MacCVS
for OS 9 and earlier versions do not support SSH as a standard
option. Instead, you can make use of SSH from MacCVS via port
tunnelling, as described in Appendix A.














If the repository is on the same machine as the client, the
repository path is simply the full path to the
repository's root directory. On a remote machine,
the [bookmark: cvs-CHP-2-ITERM-1422]repository
path takes the form:


[:method:][[[user][:password]@]hostname[:[port]]]/path


[bookmark: cvs-CHP-2-ITERM-1423]The
method is the protocol used to connect to the repository. To use SSH,
use ext as the method. Include the username and
the @ if the username on the server differs from
the username on the client. If you don't have an SSH
key on the host, the system asks you for a password when you try to
log in.


		

		[image: ]
		
The ext method doesn't use the
password or port portions of the repository path.














Use the following command from your operating-system prompt to run a
CVS command against the remote repository:


cvs -d repository_path command 


For instance, Example 2-9 shows how to import a
project into a remote CVS repository.


[bookmark: cvs-CHP-2-EX-9]Example 2-9. Remote repository import


bash-2.05a$ cvs -d cvs:/home/cvs import example no-vendor release-0
N example/file1h" 5L, 241C written
No conflicts created by this import
bash-2.05a$
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Sandbox Commands


Create a new sandbox


cvs checkout project


Remove a sandbox


cvs release directory


Check out files as of a specific tag name or revision


cvs checkout -r [tagname|revision] 
project


Check out files as of a specific date or time


cvs checkout -D [date|time] project
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2.3 Importing Projects


[bookmark: cvs-CHP-2-ITERM-1406][bookmark: cvs-CHP-2-ITERM-1407]When you have created a new
repository, you may want to import a project
� a related collection of files stored under a single
directory. It is possible to store a single file under CVS, but it
will also be a project and you will need to store it under its own
project directory. CVS needs to be able to create a subdirectory to
store metadata about the project.


Before loading a project into CVS, consider the
project's structure. If you move a file after it has
been created and stored in CVS, CVS treats it as two files: the
original in the original location and the new file in the new
location. The history of the file is then split into two parts.
Decide how you want to structure the source files for a project
before you import it into CVS.


If you will eventually want to distribute your
project's files across several unrelated
directories, it is best to develop the project under a single root
directory, then distribute the files as part of the installation
script. Chapter 7 describes the issue of project
structure in more detail.


		

		[image: ]
		
If you have binary files or other files that are not plain text,
please see the information on binary files in Chapter 3 before adding them to the repository.














Create your initial project directory structure, possibly in
/tmp. Once the project is stored in CVS, this
initial version can be removed. You won't be using
it as a sandbox and the project is duplicated in CVS, so
there's no reason to retain it.


Once you have your initial structure, add any initial files you want.
Change into the root directory of the project. Then, from within that
directory, import the project with the command:


cvs -d repository_path import name_of_project vendor_tag release_tag


If the repository is on the local machine, use the full path of the
repository directory for the repository path. If the repository is on
a remote server, see Section 2.4
for help on specifying the repository path.


For most cases, you will not need to know about vendor tags and
release tags. CVS requires them to be present, but for now you can
use the name of the project as the vendor tag and the current
revision name as the release tag. These names must start with a
letter and can contain only alphanumeric characters,
[bookmark: cvs-CHP-2-ITERM-1408][bookmark: cvs-CHP-2-ITERM-1409]underscores, and hyphens. See Example 2-6, which illustrates the process of creating a
project structure and some project files, and then importing the
project into CVS.


The vendor tag and release tag are explained in Chapter 8.


[bookmark: cvs-CHP-2-EX-6]Example 2-6. Importing a project


/tmp$ mkdir example
/tmp$ touch example/file1
/tmp$ touch example/file2
/tmp$ cd example
/tmp/example$ cvs -d /var/lib/cvsroot import example example_project ver_0-1


After you run the commands in Example 2-6, CVS opens
an editor window, shown in Figure 2-4. Enter a
message to remind you what you intend this project to be.



[bookmark: cvs-CHP-2-FIG-4]Figure 2-4. Enter an import message


[image: figs/ecvs_0204.gif]
The lines in the editor window that start with
"CVS:" will not be included in the
project's history. The text displayed in the editor
is configurable through the rcsinfo file
described in Chapter 7.


The default editor is vi[bookmark: cvs-CHP-2-ITERM-1410]. You need to type an
i[bookmark: cvs-CHP-2-ITERM-1411] before inserting text; type
ESC[bookmark: cvs-CHP-2-ITERM-1412] to return to the mode in which you can
move the cursor around. The movement keys are h,
j, k, and
l. To save and exit, use
ESC followed by
:wq[bookmark: cvs-CHP-2-ITERM-1413] RETURN. Chapter 3 explains how to change the editor to something
other than vi.


After exiting from the editor, CVS completes the import, as shown in
Example 2-7.


[bookmark: cvs-CHP-2-EX-7]Example 2-7. Completing the import


N example/file2" 5L, 241C written
N example/file1
   
No conflicts created by this import


In the repository, the imported project is stored as a collection of
RCS files. Example 2-8 shows the files for the
project imported in Example 2-7.


[bookmark: cvs-CHP-2-EX-8]Example 2-8. Repository contents


$ ls -la /var/lib/cvsroot
total 16
drwxrwsr-x    4 root     anthill      4096 Jun 28 17:06 .
drwxrwsr-x   10 root     staff        4096 Jun 28 16:35 ..
drwxrwsr-x    3 root     anthill      4096 Jun 28 16:56 CVSROOT
drwxrwsr-x    2 jenn     anthill      4096 Jun 28 17:09 example
$ ls -la /var/lib/cvsroot/example
total 16
drwxrwsr-x    2 jenn     anthill      4096 Jun 28 17:09 .
drwxrwsr-x    4 root     anthill      4096 Jun 28 17:06 ..
-r--r--r--    1 jenn     anthill       387 Jun 28 17:06 file1,v
-r--r--r--    1 jenn     anthill       387 Jun 28 17:06 file2,v


Once you've created your project, back up your CVS
repository. You should continue to back up the repository
periodically during your project's lifetime. Once
the repository has been backed up and the project verified, you can
remove the original files. You need sole use of the repository when
you do a backup.


		

		[image: ]
		
Chapter 6 explains how to back up a repository.














Before you do any work on the project, verify that the project is in
CVS by checking out a sandbox (see Section 2.5 later in this chapter).
Don't try to use your original files as a sandbox.
You must do any new work in files that you check out to a sandbox.
You may want to remove the original files to prevent yourself from
accidentally modifying them.
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Common CVS Tasks


The following lists show the syntax to use in performing common CVS tasks. Remember that for any CVS command you can specify the repository path using the -d option. For example:


cvs -d repository_path checkout
project


For brevity, the -d option is not shown in any of the example commands. However, it can be added to any of the commands.
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2.6 Committing Changes


[bookmark: cvs-CHP-2-ITERM-1430]Once you've checked out
project files into a sandbox, you can edit those files with your
preferred editor. Changes are not synchronized with the repository
until you run the cvs commit
[bookmark: cvs-CHP-2-ITERM-1431][bookmark: cvs-CHP-2-ITERM-1432]command.
This command is best run from the root directory of your sandbox, and
it must be run from within the sandbox.


Commit to the repository frequently. Rules of thumb for when to
commit include "every time the code compiles
cleanly" and "every day before
lunch and before you leave."


		

		[image: ]
		
In programming projects with several developers, try to avoid
committing code that doesn't compile.














When you commit, CVS examines each directory and subdirectory below
the current working directory. It searches for files that it is
tracking that have changed, and commits all changes to the
repository. See Example 2-12 for an example of
committing files. Remember, the repository path is stored in the
sandbox, so you don't need to specify the path
explicitly in your cvs commit command.


[bookmark: cvs-CHP-2-EX-12]Example 2-12. Committing files


$ cd ~/cvs/example
$ cvs commit
cvs commit: Examining .


[bookmark: cvs-CHP-2-ITERM-1433]If
your repository is not on the local machine and your repository
server doesn't have your SSH public key, CVS will
ask for a password for the remote machine. If the server has the
public key, your SSH client can use the private key to authenticate
you.


If any [bookmark: cvs-CHP-2-ITERM-1434]files have been changed, CVS opens an
editor to allow you to record a [bookmark: cvs-CHP-2-ITERM-1435]change message. By default, the editor
is vi, just as when importing a project. Chapter 3 gives instructions on changing your editor.


I strongly recommend meaningful change notes. If
you're trying to do a rollback and all you have are
messages that say "fixed a few
bugs," you won't know which
revision to roll back to. See Example 2-13 for an
example of a good change note.


[bookmark: cvs-CHP-2-EX-13]Example 2-13. Enter a commit message


CVS:------------------------------------------------------------------
CVS: Enter Log.  Lines beginning with 'CVS:' are removed automatically
Corrected bug #35. 'hello' was misspelled as 'helo'.
CVS: 
CVS: Committing in .
CVS: 
CVS: Modified Files:
CVS:  file1 
CVS:------------------------------------------------------------------


After you exit the editor, CVS completes the commit, displaying
messages similar to those in Example 2-14.


[bookmark: cvs-CHP-2-EX-14]Example 2-14. Completing the commit


Checking in file1;
/var/lib/cvsroot/example/file1,v  &lt;--  file1
new revision: 1.2; previous revision: 1.1
done


If a revision in the repository is more recent than the revision the
sandbox was based on, cvs commit fails. Use the
cvs update command to merge the changed files;
then run cvs commit again. Example 2-15 [bookmark: cvs-CHP-2-ITERM-1436]shows the response to a
[bookmark: cvs-CHP-2-ITERM-1437]failed
commit.


[bookmark: cvs-CHP-2-EX-15]Example 2-15. Failed commit


cvs server: Up-to-date check failed for 'file2'
cvs [server aborted]: correct above errors first!
cvs commit: saving log message in /tmp/cvst7onmJ
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Repository Access


Repository path format is as follows:


[:method:][[[user][:password]@]
hostname[:[port]]]/path


Access methods can be any of the following:



		ext


		Connection through external rsh or rsh-like program




		fork


		Client/server mode on local computer




		gserver


		Connection through the GSS-API and Kerberos 5




		local


		Local computer, no client/server mode




		pserver


		
Connection through password server




		kserver


		
Connection through Kerberos 4




		server


		
Connection through internal rsh server







Key environment variables relating to repository access are:



		CVS_RSH


		Specifies rsh-like executable




		CVSROOT


		Specifies repository path
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2.5 Checking Out Files


CVS stores projects and files in a central repository, but you work
from a working copy, called a
sandbox[bookmark: cvs-CHP-2-ITERM-1424],
in your local directories. You create that sandbox with cvs
checkout[bookmark: cvs-CHP-2-ITERM-1425][bookmark: cvs-CHP-2-ITERM-1426][bookmark: cvs-CHP-2-ITERM-1427][bookmark: cvs-CHP-2-ITERM-1428].


CVS creates the sandbox as a subdirectory of your current working
directory. I like to create a directory to contain all my CVS
sandboxes, and I use ~/cvs. From whichever
directory you want a sandbox created in, run the command:


cvs -d repository_path checkout project_name


This command checks out all files for the named project. If your
repository is on the local machine, the repository path is the full
pathname of the CVS repository. If your repository is on a remote
server, see the earlier Section 2.4. Example 2-10 shows a local checkout.


[bookmark: cvs-CHP-2-EX-10]Example 2-10. Local repository checkout


$ mkdir ~/cvs
$ cd ~/cvs
$ cvs -d /var/lib/cvsroot checkout example
cvs checkout: Updating example
U example/file1
U example/file2


The checkout command puts a copy of the
project's files and subdirectories into a directory
named for the project, created in the current working directory. It
also puts some administrative files of its own in a subdirectory of
the project directory, called CVS.


You can check out an individual file or subdirectory of a project by
replacing project_name with the pathname to the
file or directory, from the project's root
directory. See Chapter 3 for more information.


CVS stores the repository path as part of the sandbox, so you should
never again need to use -d repository_path in
commands executed within that sandbox.


If you are checking out a sandbox from a remote repository, the
repository path is slightly different than the path shown in the
previous example. Example 2-11 shows a checkout from
a remote repository.


[bookmark: cvs-CHP-2-ITERM-1429][bookmark: cvs-CHP-2-EX-11]Example 2-11. Remote repository checkout


$ cvs -d :ext:cvs:/home/cvs checkout cvsbook
cvs server: Updating cvsbook
U cvsbook/1-introduction.html
U cvsbook/2-installation.html
U cvsbook/3-quickstart.html
U cvsbook/acknowledgements
U cvsbook/outline_schedule
U cvsbook/proposal
U cvsbook/sources
U cvsbook/template
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2.7 Updating Sandboxes


[bookmark: cvs-CHP-2-ITERM-1438][bookmark: cvs-CHP-2-ITERM-1439][bookmark: cvs-CHP-2-ITERM-1440][bookmark: cvs-CHP-2-ITERM-1441]The
cvs update command checks your sandbox against
the repository and downloads any changed files to the sandbox. It
complements the cvs commit command, which
uploads changes from the sandbox to the repository. Use the
-d command option to download new directories as
well. Example 2-16 shows the use of cvs
update.


[bookmark: cvs-CHP-2-EX-16]Example 2-16. Updating the sandbox


$ cvs update -d
cvs update: Updating .
U file2 
cvs update: Updating directory
$ ls
CVS  directory  file1     file2


As with committing, you should not have to specify the repository; it
should be stored in the special CVS subdirectory
in the sandbox. You must run cvs update from
within the sandbox, and it is best to run it from the root directory
of the sandbox to ensure that it checks all the subdirectories.


Note that -d means two different things,
depending on where it is in the command. Recall that CVS commands
take the form:


 cvs [cvs-options] command [command-options]


As a CVS option, -d defines the directory path.
As a command option to the update command,
-d downloads directories and files. This is
explained more in Chapter 3.


[bookmark: cvs-CHP-2-ITERM-1442][bookmark: cvs-CHP-2-ITERM-1443][bookmark: cvs-CHP-2-ITERM-1444]As the
update[bookmark: cvs-CHP-2-ITERM-1445] command runs, it
generates a list of files that are modified. To the immediate left of
each filename, you will see a single uppercase letter. Those letters
report the status of each file listed, and they have the following
meanings:



		U filename


		
Updated successfully. A newer version in the repository has replaced
your sandbox version.





		A filename


		
Marked for addition but not yet added to the repository (need to run
a cvs commit).





		R filename


		
Marked for removal but not yet removed from the repository (need to
run a cvs commit).





		M filename


		
Modified in your working directory. The file in the sandbox is more
recent than the repository version or the sandbox and the repository
both had changes that the system could safely merge into your sandbox
copy (need to run a cvs commit).





		C filename


		
There was a conflict between the repository copy and your copy. The
conflict requires human intervention.





		? filename


		
The file is in your working directory but not in the repository. CVS
doesn't know what to do with it.








The A, R, and M codes mean that your sandbox contains changes that
are not in the repository and it would be a good idea to run a
cvs commit.


If CVS can't merge a modified file successfully with
the copy in the repository, it announces the conflict in the output
of cvs update, as shown in Example 2-17.


[bookmark: cvs-CHP-2-EX-17]Example 2-17. File conflict


cvs/example$ cvs update
cvs server: Updating .
RCS file: /var/lib/cvsroot/example/file1,v
retrieving revision 1.3
retrieving revision 1.4
Merging differences between 1.3 and 1.4 into file1 
rcsmerge: warning: conflicts during merge
cvs server: conflicts found in file1 
C file1


CVS automatically merges files when the changes are on different
lines. If a line in the repository copy is different from the
corresponding line in the sandbox copy, CVS reports a conflict and
creates a file with the two revisions of the line surrounded by
special marks, as shown in Example 2-18.


[bookmark: cvs-CHP-2-EX-18]Example 2-18. Conflict marks


<<<<<<<file2 
This line came from the sandbox.
=  =  =  =  =  =  =
This line came from the repository..
>>>>>>> 1.4


The contents of the original file are stored in
.#file.revision[bookmark: cvs-CHP-2-ITERM-1446][bookmark: cvs-CHP-2-ITERM-1447][bookmark: cvs-CHP-2-ITERM-1448]
in the file's working directory, and the results of
the merge are stored as the original filename. Search for these marks
in the file with the original name, edit the file, then commit the
changed file to the repository.
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Branch Commands


Create a branch from within a sandbox


cvs tag -b branchname [filenames]


Create a branch from anywhere using a tag name or revision


cvs rtag -r [tagname|revision]
-b branchname project 


Create a branch from anywhere using a date or time


cvs rtag -D [date|time] branchname project 


Check out a branch sandbox


cvs checkout -r branchname  
project


Convert an existing sandbox to a branch sandbox


cvs update -r branchname [filenames] 
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File Commands


Add new files or directories to the repository


cvs add [filenames]


Add new binary files to the repository


cvs add -kb [filenames]


Remove files or directories from the repository


cvs remove [filenames]


Remove files or directories and delete from the sandbox


cvs remove -f [filenames]
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3.6 Adding Files to the Repository


[bookmark: cvs-CHP-3-ITERM-1578][bookmark: cvs-CHP-3-ITERM-1579][bookmark: cvs-CHP-3-ITERM-1580][bookmark: cvs-CHP-3-ITERM-1581]Use cvs add to add
a file or directory to the repository. Using cvs add
on a file marks the file as needing to be added when
cvs commit is run. Running cvs
add on a directory adds the directory to the repository
and the CVS subdirectory to the directory.


The Attic and CVS
directories are special directories
that CVS uses for its own purposes. Do not make a file or directory
with these names.


		

		[image: ]
		
If you attempt to commit and get an error message that includes
*PANIC* administration files missing, you may
have created a file or directory named CVS. This
message means that CVS could not find the
Repository file in the CVS
subdirectory of the sandbox directory it is trying to commit.














You can use [bookmark: cvs-CHP-3-ITERM-1582][bookmark: cvs-CHP-3-ITERM-1583]cvs
remove to remove a file that has been added but not
committed. This removes the marking in the CVS
subdirectory and doesn't record the aborted addition
in the repository's history. Similarly, you can use
cvs add to abort a file removal; it will
resurrect the file without recording the aborted removal.


The file or directory to be added must exist within the sandbox, and
a directory must not contain a file or subdirectory named
CVS.
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Files and directories are [bookmark: cvs-CHP-3-ITERM-1584]case-sensitive in the
repository. If you are using a CVS client or operating system that is
not case-sensitive, you may encounter problems. Avoid using file or
directory names that would be the same if case were not an issue.














In the process of adding a file, CVS strips trailing slashes and any
special CVS files from the arguments, then checks for name conflicts
(including some case-comparison testing). If CVS detects a name
conflict, it notifies the user and does not add the file or
directory.


cvs add uses the following syntax:


cvs [cvs-options] add [command-options] filename


The available options are -k, followed by any of
the keyword flags, and -m, followed by an
addition message. Keyword flags set default keyword-substitution
modes. The most common keyword flag used with cvs
add is -kb, used to add binary files.
Any message specified using -m becomes the
description message for the file (displayed in cvs
log output) and is stored with the file when the file is
committed. At least one filename must be used, and the file or
directory to be added must exist.


Keyword modes that are arguments to cvs add
combine to become the default mode for the file. See Section 3.10 and Section 3.11 later in this
chapter.


Example 3-14 shows using cvs add
to add directories and files.


[bookmark: cvs-CHP-3-EX-14]Example 3-14. Using cvs add


bash-2.05a$ cvs add design plan design/*.rtf plan/*.rtf 
 
Directory /var/lib/cvs/wizzard/doc/design added to the repository
Directory /var/lib/cvs/wizzard/doc/plan added to the repository
   
cvs server: scheduling file `design/Analysis.rtf' for addition
cvs server: scheduling file `design/Specification.rtf' for addition
cvs server: scheduling file `plan/Schedule.rtf' for addition
cvs server: use 'cvs commit' to add these files permanently


[bookmark: cvs-CHP-3-SIDEBAR-1]		
Special Files


[bookmark: cvs-CHP-3-ITERM-1585]CVS can store only files that can be
converted to RCS format. Files cannot be added to the repository if
they are actually devices, symbolic links, or other files that are
not persistent or that cannot be opened or modified. To record these
files as part of your project, include the commands to construct them
in your build or installation scripts and store those scripts in
CVS.[bookmark: cvs-CHP-3-ITERM-1586][bookmark: cvs-CHP-3-ITERM-1587][bookmark: cvs-CHP-3-ITERM-1588][bookmark: cvs-CHP-3-ITERM-1589]
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3.8 Moving Files or Directories


[bookmark: cvs-CHP-3-ITERM-1599]There is no CVS command designed
specifically to move a file or file directory. In fact,
CVS's design doesn't accomodate
such moves. However, you can work around this limitation using a
combination of CVS commands, or by altering the repository using
operating-system commands. Moving files can make project history
difficult to track, because then a file's history is
recorded across two different files in different locations. Minimize
this potential source of confusion by recording the new and old
locations with meaningful log messages.


		

		[image: ]
		
To rename a file or directory at the operating-system level, move it
from the old filename to the new filename. For example, use the Unix
mv command.














[bookmark: cvs-CHP-3-SECT-8.1]
3.8.1 Moving Files


[bookmark: cvs-CHP-3-ITERM-1600]The
recommended way to move a file is to use cvs
remove followed by cvs add, with
messages that state where the file was moved from and to. This method
preserves the file's history and allows reversion to
earlier versions of the project in its old location. However, the
messages stored with the add and
remove commands are the only record of the move.
Example 3-19 shows this method being used to rename
the wizzard.h file.


[bookmark: cvs-CHP-3-EX-19]Example 3-19. Renaming a file


bash-2.05a$ mv wizzard.h config.h
bash-2.05a$ cvs remove wizzard.h
cvs server: scheduling `wizzard.h' for removal
cvs server: use 'cvs commit' to remove this file permanently
bash-2.05a$ cvs add config.h
cvs server: scheduling file `config.h' for addition
cvs server: use 'cvs commit' to add this file permanently
bash-2.05a$ cvs commit
.
.
.
Moving src/wizzard.h to src/config.h
CVS: ---------------------------------------------------------------------
CVS: Enter Log.  Lines beginning with `CVS:' are removed automatically
CVS: 
CVS: Committing in .
CVS: 
CVS: Added Files:
CVS:  config.h 
CVS: Removed Files:
CVS:  wizzard.h 
CVS: ---------------------------------------------------------------------
.
.
.
RCS file: /var/lib/cvs/wizzard/src/config.h,v
done
Checking in config.h;
/var/lib/cvs/wizzard/src/config.h,v  <--  config.h
initial revision: 1.1
done
Removing wizzard.h;
/var/lib/cvs/wizzard/src/wizzard.h,v  <--  wizzard.h
new revision: delete; previous revision: 1.5
done


[bookmark: cvs-CHP-3-SECT-8.2]
3.8.2 Moving Directories


[bookmark: cvs-CHP-3-ITERM-1601]The
recommended way to move a directory is to create and add the new
directory. Use the technique described in the previous section to
move all the files in the original directory to their new location,
and use the -P flag for all checkouts and
updates. By maintaining the old directory, previous releases of the
project can be retrieved and the old copies of files that were in
that directory are still stored in the repository.


Another way to move files or directories is to edit the repository
directly. See Chapter 6 for methods and their
advantages and consequences.[bookmark: cvs-CHP-3-ITERM-1602]
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[bookmark: cvs-CHP-3-SECT-7]
3.7 Removing Files from the Repository


The [bookmark: cvs-CHP-3-ITERM-1590][bookmark: cvs-CHP-3-ITERM-1591][bookmark: cvs-CHP-3-ITERM-1592]cvs remove
command is used to mark a file as removed in the repository. The file
isn't actually removed from the repository; it
simply is stored in a special directory called
Attic, so that its earlier revisions can be
recalled. The file is no longer sent to sandboxes, and it is removed
from existing sandboxes at the next cvs update,
which displays the message cvs server: filename is no
longer in the repository.


A removal must be committed before it affects the repository. If you
notice that you accidentally removed a file you need (before you run
cvs commit), you can use cvs
add to undo the removal and then use cvs
update to retrieve the removed file. This process leaves
no record in the repository. Similarly, if a file has been added but
not committed, cvs remove undoes the addition
and leaves no record in the repository.


If someone else modifies a removed file before the removal is
committed, the commit will fail and report a conflict. Resolve the
conflict by unremoving the file with cvs add,
checking the changes with cvs update or
cvs diff, and removing the file again if
desired. I strongly recommend speaking with the person who modified
the file before you resolve such a conflict, lest you remove a file
that should be retained.


To use cvs remove on a file, the file must not
exist in the sandbox or you must call the cvs
remove command with -f. Usually, I
delete the file from the sandbox before running cvs
remove.


The syntax for cvs remove is:


cvs [cvs-options] remove [command-options] filename


cvs remove has the following options:



		-f 


		
Delete the file from the sandbox.





		-l 


		
Perform a local, nonrecursive operation on this directory only.





		-R


		
Perform recursive operation on all subdirectories as well as the
current directory (default).








Example 3-15 shows a file being removed. Notice that
the file is removed from the sandbox using the Unix
rm command. Only then can you use cvs
remove (unless you specify the -f
option).


[bookmark: cvs-CHP-3-EX-15]Example 3-15. Using cvs remove


bash-2.05a$ ls
CVS  main.c  wizzard.h
bash-2.05a$ rm main.c
bash-2.05a$ cvs remove main.c
cvs server: scheduling `main.c' for removal
cvs server: use 'cvs commit' to remove this file permanently


cvs remove is affected by tags, and CVS cannot
remove a file that has a sticky tag or a sticky date. Chapter 4 explains sticky tags and dates in detail. Here
we will discuss only how they affect file removal.


When a file is retrieved using a tag name or a date, the file in the
sandbox reflects the state of the repository at the time the tag or
date occurred. Such files are not intended to be changed:
they're only static representations of the past.
This implies that such files can't be removed,
either.


When you try to remove a nonremovable sticky-tagged file, CVS issues
an error message such as the following: cvs server: cannot
remove file `filename' which has a
numeric sticky tag of
`1.3'.
Correct this error by using cvs update -A; then
remove the file.


		

		[image: ]
		
If a file has a nonbranch sticky tag, cvs remove
removes the tag from the file in the sandbox. A comment in the code
implies that this behavior may change in future, so if you wish to
remove a sticky tag use cvs update
-A instead of cvs remove.














[bookmark: cvs-CHP-3-SECT-7.1]
3.7.1 Retrieving Removed Files


[bookmark: cvs-CHP-3-ITERM-1593][bookmark: cvs-CHP-3-ITERM-1594]Retrieving a removed file is
similar to retrieving a previous revision of a file. If you need to
look at a file without making changes, use either:


cvs update -r revision


or:


cvs checkout -r revision


If you need to make changes, there are three methods you can use to
bring the removed file back into active service. Methods 1 and 2 are
essentially the same, differing mostly in whether the file is added
before or after the data is retrieved. Method 3 uses file merging to
accomplish the task and should not be used on binary files.


[bookmark: cvs-CHP-3-SECT-7.1.1]
3.7.1.1 Method 1


Method 1 creates an empty file of the same name, uses cvs
add to declare the file active, and then uses
cvs update -j to replace the empty file with the
file as it was just prior to the removal. The steps are as follows:



		Use touch filename to create a file of the
specified name.






		Use cvs add filename to make the name active
again.




		Use cvs update -j revision with the revision
number immediately before the deletion. This replaces the empty file
with the file as it was prior to being removed.

If you choose the revision number that corresponds to the deletion,
the following error message is returned: cvs server:
`filename' is no longer in the
repository.




		Use cvs commit to commit the newly restored file
to the repository.





Example 3-16 illustrates this method by retrieving
main.c, which was previously removed using
cvs remove.


[bookmark: cvs-CHP-3-EX-16]Example 3-16. Retrieving a removed file, method 1


bash-2.05a$ touch main.c
bash-2.05a$ cvs add main.c
cvs server: re-adding file main.c (in place of dead revision 1.3)
cvs server: use 'cvs commit' to add this file permanently
bash-2.05a$ cvs update -j 1.2 main.c
A main.c
bash-2.05a$ cvs commit
Checking in main.c;, 307C written
/var/lib/cvs/wizzard/src/main.c,v  <--  main.c
new revision: 1.4; previous revision: 1.3
done


[bookmark: cvs-CHP-3-SECT-7.1.2]
3.7.1.2 Method 2


Method 2 uses cvs update to retrieve the file to
stdout, sends stdout to a
file of the same name as the removed file, and then uses
cvs add to restore the file to the repository.
The steps are as follows:



		Use cvs update -r previous_revision -p filename >
filename, where previous_revision is
the revision just before the file was removed.






		Use cvs add filename to make the name active
again.




		Use cvs commit to commit the newly restored file
to the repository.





Example 3-17 shows this method of retrieving a
removed file.


[bookmark: cvs-CHP-3-EX-17]Example 3-17. Retrieving a removed file, method 2


bash-2.05a$ cvs update -r 1.5 -p main.c > main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  = 
Checking out main.c
RCS:  /var/lib/cvs/wizzard/src/Attic/main.c,v
VERS: 1.5
***************
bash-2.05a$ cvs add main.c
cvs server: re-adding file main.c (in place of dead revision 1.6)
cvs server: use 'cvs commit' to add this file permanently
bash-2.05a$ cvs commit
Checking in main.c;, 314C written
/var/lib/cvs/wizzard/src/main.c,v  <--  main.c
new revision: 1.7; previous revision: 1.6
done


[bookmark: cvs-CHP-3-SECT-7.1.3]
3.7.1.3 Method 3


Method 3 merges the removed file with the unremoved file just before
its removal. The steps are as follows:



		Use cvs update -j deletion_revision -j previous_revision
filename. Be aware of the order of the -j
arguments; it's important to put the
revision number that refers to the deletion first.






		Use cvs commit to commit the newly restored file
to the repository.





Example 3-18 shows this method of retrieving a
removed file.


[bookmark: cvs-CHP-3-EX-18]Example 3-18. Retrieving a removed file, method 3


bash-2.05a$ cvs update -j 1.8 -j 1.7 main.c
U main.c
bash-2.05a$ cvs commit
Checking in main.c;, 323C written
/var/lib/cvs/wizzard/src/main.c,v  <--  main.c
new revision: 1.9; previous revision: 1.8
done


[bookmark: cvs-CHP-3-SECT-7.2]
3.7.2 Removing Directories


[bookmark: cvs-CHP-3-ITERM-1595][bookmark: cvs-CHP-3-ITERM-1596]CVS doesn't include
any mechanism for removing directories from a repository. Any
directory that contained files at a point in a
project's history should be retained so that earlier
revisions of the project can be retrieved.


If a directory is deprecated and its contents are no longer needed
for the project, use cvs remove to empty the
directory and its subdirectories of files other than the contents of
the CVS subdirectory. To prevent these empty
directories from being added to the sandbox, use the
-P flag to the [bookmark: cvs-CHP-3-ITERM-1597][bookmark: cvs-CHP-3-ITERM-1598]cvs update and
cvs checkout commands. The
-P flag instructs CVS not to download empty
directories to the sandbox.


[bookmark: cvs-CHP-3-NOTE-127]		

		[image: ]
		
The -d command option to
update and checkout brings
down all directories that are in the repository but not the sandbox,
including empty directories.


Use both -d and -P to bring
down all nonempty directories.














To remove a directory that has never contained any files, or to
remove any directory completely, you need to edit the repository, as
described in Chapter 6.
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[bookmark: cvs-PART-2]
Part II: Using CVS



This part of the book explains the core concepts behind CVS, and
describes the commands most people will use on a day-to-day basis.
All CVS users should be familiar with the topics covered in this part
of the book. Part II consists of the following
chapters:



		Chapter 3


		
This chapter explains the everyday CVS commands and concepts, the
ones that almost everyone who uses CVS will need. Each command is
accompanied by an example and a description of the most commonly used
options to the command.


Commands in this chapter include add,
remove, commit, and
update. Concepts covered include the CVS
repository and sandboxes, conflicts and merges, using CVS with binary
files, and switching repositories.





		Chapter 4


		
Tagging, branching, and merging branches back to the trunk are
closely related topics. This chapter explains tagging and branching,
including why and when to tag or branch your project, tagging before
releases, and using branching to create a bugfix version of a
project.





		Chapter 5


		
This chapter explains the systems used in CVS to permit multiple
developers to work on the same project without loss of data. For
example, it discusses the commands available for displaying changes
to files.
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[bookmark: cvs-CHP-2-SECT-10]
2.10 Quick Tips for Success


[bookmark: cvs-CHP-2-ITERM-1462][bookmark: cvs-CHP-2-ITERM-1463]CVS is a tool for improving
project development and system maintainence. Like all tools, there
are ways to make your use of it more effective. Here are some tricks
for using CVS well:



		Synchronize the clocks of computers sharing a repository to the same
universal time. CVS relies on file timestamps to determine which
files have changed.




		Give each developer his own sandbox, and communicate all file changes
through CVS. This maintains change tracking and prevents developers
from irretrievably overwriting each other's work.




		[bookmark: cvs-CHP-2-ITERM-1464]Update
frequently, at least before starting work every day, to keep your
sandbox current.




		[bookmark: cvs-CHP-2-ITERM-1465]Commit
frequently to keep your repository current. Programmers typically
update every time their code compiles cleanly; other people may
commit after completing each block of work.




		Programming teams: use build-management tools and ensure that all
files in the build are committed to the repository. Ensure that
builds for testing or release come from the repository rather than a
sandbox, but allow sandbox builds for programmers to do pre-alpha
tests.
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[bookmark: cvs-CHP-3-SECT-1]
3.1 General Information


CVS stores project data in a
[bookmark: cvs-CHP-3-ITERM-1467]repository, but
you don't work directly from the repository. You
work from a sandbox. A
[bookmark: cvs-CHP-3-ITERM-1468]sandbox may be on
the same machine as the repository, on a machine on the same local
network, or on a machine connected through the Internet or another
wide-area network. Figure 3-1 illustrates some of
these possibilities.



[bookmark: cvs-CHP-3-FIG-1]Figure 3-1. Repository and sandboxes


[image: figs/ecvs_0301.gif]
The sandbox is a directory on a client machine, that contains a copy
of a project's files. Sandboxes are usually within a
user's home directory. All of a given
project's files should be underneath the top
directory, but the files may be in as many subdirectories as are
desired. Every subdirectory contains a special
CVS directory, with metadata files.


If you want to install your project over several directories or
outside of your home directory, that should be part of your build or
installation script. The sandbox is a place for making changes;
it's not a place for running the project.


[bookmark: cvs-CHP-3-SECT-1.1]
3.1.1 Lock Files


[bookmark: cvs-CHP-3-ITERM-1469][bookmark: cvs-CHP-3-ITERM-1470]Sandboxes and repositories do not exist on
a one-to-one basis; many sandboxes may share the same repository. To
ensure that the repository does not become unstable, the repository
locks files that are being changed. (The locks are actually over
entire directories.) [bookmark: cvs-CHP-3-ITERM-1471]Occasionally, a developer will get a
warning message that the repository is waiting on a lock, as shown in
Example 3-1.


[bookmark: cvs-CHP-3-EX-1]Example 3-1. Lock message


cvs server: [23:20:43] waiting for jenn's lock in /var/lib/cvs/wizzard/src


This message indicates that CVS is waiting on the other
developer's lock in the specified directory. If a
CVS process is killed before it's finished tidying
up, a lock file may be created and not cleared. If CVS seems to be
taking an inordinate amount of time to clear a lock, your repository
administrator can clear it manually. Chapter 6
provides instructions and an example of how to do so.


[bookmark: cvs-CHP-3-SECT-1.2]
3.1.2 CVS Command Syntax


CVS commands follow the syntax:


cvs [cvs-options] command [command-options] [arguments]


[bookmark: cvs-CHP-3-ITERM-1472]The
cvs-options modify the behavior of CVS as a
whole, and their functions include help, quiet operation, changing
the default editor, and changing the CVS root directory.


The [bookmark: cvs-CHP-3-ITERM-1473]command-options
modify the command's behavior and can change which
parts of the sandbox, or which revisions in the repository, a command
will operate on.


Here are the cvs-options (left-side options)
that you will use most often:[1]


[bookmark: cvs-CHP-3-FNOTE-1][1] See Chapter 10 for a full list of CVS options.





		-H or --help


		
Displays information about the CVS command, but does not execute it.





		-Q or -q


		
Suppresses informational messages. -q is quiet;
-Q is very quiet and only prints warnings.





		-d repository_path


		
Tells CVS which repository to use to run the command on.





		-e editor


		
Changes the editor CVS calls when prompting for messages.





		-n


		
Does not change any files. This is useful when trying to figure out
what a command does, without risking damage to the repository or the
sandbox.





		-z compression_level


		
Compresses the file transfer over a network.








In this book, the command-options (right-side
options) are discussed with their commands. Full lists of each set of
options are available in Chapter 10.


At the command line, documentation for the CVS options is available
with cvs --help-options. Command options
for each command are available with cvs -H
command. The list of all available CVS commands is
available with cvs -help-commands.


[bookmark: cvs-CHP-3-SECT-1.3]
3.1.3 Choosing Your Editor


[bookmark: cvs-CHP-3-ITERM-1474][bookmark: cvs-CHP-3-ITERM-1475]In Unix and Linux, CVS calls the
vi editor by default when asking for log
messages. There are several ways you can change the
[bookmark: cvs-CHP-3-ITERM-1476]default editor.


CVS checks the command line, the .cvsrc file, or
your environment variables to see whether you have set an editor. You
can use any of the following options to set an editor. These options
are in order; the earliest option takes precedence.



		Call [bookmark: cvs-CHP-3-ITERM-1477]CVS with the -e
editor option.






		Set the cvs -e editor line
in your .cvsrc file on the client machine.




		Set the [bookmark: cvs-CHP-3-ITERM-1478]environment variables
CVSEDITOR[bookmark: cvs-CHP-3-ITERM-1479][bookmark: cvs-CHP-3-ITERM-1480],
EDITOR, or VISUAL on the
client machine as the calling user. CVSEDITOR is
preferred and overrides EDITOR and
VISUAL.





You can avoid calling an editor at all by using the -m
message [bookmark: cvs-CHP-3-ITERM-1481]command option. This option is
available with add, commit,
and import.
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[bookmark: cvs-CHP-3]
Chapter 3. Basic Use of CVS


This chapter provides a thorough discussion of the most critical CVS
commands and topics. It is designed for end users who will not have
to administrate the repository and who will not have to make changes
that affect the entire project.


The [bookmark: cvs-CHP-3-ITERM-1466]commands
explained in this chapter include checkout,
commit, update,
release, add,
remove, and status. Other
topics in this chapter include an explanation of sandboxes, merging,
conflicts, binary and special files, keywords, editing files in CVS,
and the CVS command syntax.


This chapter assumes that you have installed CVS, set up a
repository, and created a project. Instructions for these tasks are
in Chapter 2. Chapter 2 also
touches on many of the commands in this chapter, but this chapter
provides a full explanation of their uses.
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[bookmark: cvs-CHP-3-SECT-3]
3.3 Committing Changes to the Repository


[bookmark: cvs-CHP-3-ITERM-1518][bookmark: cvs-CHP-3-ITERM-1519][bookmark: cvs-CHP-3-ITERM-1520]Files are edited in the sandbox, but
changes to the sandbox have no effect on the repository until they
are committed. The cvs commit command uploads
changes from the sandbox to the repository. After determining which
files need to be changed in the repository, cvs
commit opens an editor and expects you to enter a log
message.


		

		[image: ]
		
Section 3.1.3 earlier in
this chapter explains how to change the default editor.














The syntax of cvs commit is:


 cvs [cvs-options] commit [command-options] [filename]


cvs commit has only a few options:



		-l


		
Perform a local, nonrecursive commit operation on the current working
directory only.





		-R 


		
Perform a recursive commit operation on all subdirectories, as well
as the current directory (default).





		-m message 


		
Provide a log message.





		-F filename 


		
Provide a log message from the specified file.





		-r revision 


		
Set an updated revision number (not recommended for novice users).








Example 3-3 shows a typical cvs
commit. The vertical ellipsis denotes the point at which
CVS normally calls the editor. Example 3-4 shows the
default text displayed in the editor and the log message for this
commit.


[bookmark: cvs-CHP-3-EX-3]Example 3-3. Using cvs commit


/home/jenn/cvs/wizzard$ cvs commit
cvs commit: Examining .
cvs commit: Examining doc
cvs commit: Examining lib
cvs commit: Examining man
cvs commit: Examining src
.
.
.
RCS file: /var/lib/cvs/wizzard/src/main.c,v
done
Checking in src/main.c;
/var/lib/cvs/wizzard/src/main.c,v  <--  main.c
initial revision: 1.1
done
RCS file: /var/lib/cvs/wizzard/src/wizzard.h,v
done
Checking in src/wizzard.h;
/var/lib/cvs/wizzard/src/wizzard.h,v  <--  wizzard.h
initial revision: 1.1
done
/home/jenn/cvs/wizzard$


[bookmark: cvs-CHP-3-EX-4]Example 3-4. Entering log messages for cvs commit


Added main.c: parses parameters and calls functions in other files.
Added wizzard.h: defines compile-time global variables.
CVS: ------------------------------------------------------------------
CVS: Enter Log.  Lines beginning with `CVS:' are removed automatically
CVS: 
CVS: Committing in .
CVS: 
CVS: Added Files:
CVS:  src/main.c src/wizzard.h 
CVS: ------------------------------------------------------------------


By default, cvs commit operates recursively on
the current working directory. It can also take files or directories
as parameters and operate recursively them.


Use either of the following variations of cvs
commit to avoid having to enter a message during the
commit process:


cvs commit -m message


or:


cvs commit -F filename


Examples 3-3 and 3-4 show a recursive commit, which commits files not
only in your current working directory, but also in all
subdirectories. If you want to commit only the current working
directory (sometimes called the local
directory), use cvs commit -l.


		

		[image: ]
		
Use cvs status or cvs update
-n to find out which files need to be updated or
committed.[bookmark: cvs-CHP-3-ITERM-1521][bookmark: cvs-CHP-3-ITERM-1522][bookmark: cvs-CHP-3-ITERM-1523]














[bookmark: cvs-CHP-3-SECT-3.1]
3.3.1 Setting Revision Numbers


[bookmark: cvs-CHP-3-ITERM-1524][bookmark: cvs-CHP-3-ITERM-1525][bookmark: cvs-CHP-3-ITERM-1526]You can use the
-r option of cvs commit to
set every file in a project to a specific revision number. This
option is not used often; if it is used, it's
usually by the project lead. The option changes the head revision
number of all files, regardless of whether they've
changed in the sandbox. The revision number must be higher than any
number currently in the repository, and it must be in the same format
as the existing revision numbers for the files.


		

		[image: ]
		
CVS developers recommend you use tags to track revisions, and leave
the internal revision numbers as CVS sets them by default. Chapter 4 explains how to use tags.














[bookmark: cvs-CHP-3-SECT-3.2]
3.3.2 When to Commit


[bookmark: cvs-CHP-3-ITERM-1527][bookmark: cvs-CHP-3-ITERM-1528]If your changes will not affect
anyone else, commit frequently. Commit every time
you'd hate to have to redo your work. Frequent
commits keep your work in a single place for backup. If you are
working in a team, frequent commits and updates reduce the chance of
having to do a major, difficult merge.


If your changes will affect others, especially in a way that risks
breaking the build, commit every time the effect will be negligible.
For example, run a test-compile before lunch and before you leave,
and commit if it compiles.


Don't ever work for long without committing. If a
full day's work doesn't compile,
wrap comment tags around your changes and commit the commented-out
code or consider committing to a branch. Always speak to your project
manager before branching.


Your project manager may have a commit strategy; if so, follow that.
Chapter 7 discusses commit strategies in more
detail.





		[image: ]



		[image: ] 
           
          [image: Previous section]
               
          [image: Next section]








		Top





cvs-CHP-3-SECT-2.htm
 
           
          [image: Previous section]
               
          [image: Next section]




[bookmark: toppage]
[bookmark: cvs-CHP-3-SECT-2]
3.2 Sandboxes and Repositories


A [bookmark: cvs-CHP-3-ITERM-1482][bookmark: cvs-CHP-3-ITERM-1483]sandbox is a local copy of a
project's files, used to make changes and test work.
Each developer should work from her own sandbox on a computer that is
convenient to her.


The CVS repository contains the master copies of a
project's files and their full histories. The
repository may be on the same machine as the sandbox or on a remote
machine accessed across a network. The repository is explained more
fully in Chapter 6.


Every directory in the sandbox contains a CVS
subdirectory. This directory has several files; the most important
are Root, Repository, and
Entries. The Root file
contains the path to the sandbox's repository, the
Repository file contains the subpath within the
repository that leads to the directory in question, and the
Entries file holds metadata about the files in
the directory. The CVS subdirectory is explained
more fully in Chapter 6.


[bookmark: cvs-CHP-3-SECT-2.1]
3.2.1 Permissions and Ownership


[bookmark: cvs-CHP-3-ITERM-1484][bookmark: cvs-CHP-3-ITERM-1485]Files
lose their permissions when they are transferred to the repository.
CVS normally will check out files with read and write permissions,
but it can be configured to check them out as read-only. The person
who checks a file out into the sandbox becomes the
file's owner.


CVS works on many operating systems, each of which has its own way of
recording ownership of files. The repository might not be on the same
machine or have the same operating system as the sandbox. These
circumstances may cause files to lose their ownerships and group
memberships when the files are transferred to the repository,
especially if the owning user does not exist on the repository
machine. If the sandbox is connected to the repository through a
proxy or network tunnel, the existence of appropriate users and
groups on intermediate machines can also affect the ownership of
files.


Group ownership of files in the repository is important, because CVS
prevents users from checking out files they do not have read access
to. Chapter 6 explains ownership and security
issues with CVS.


If the ownership of, and permissions on, files is important to your
project, you should set them in build and installation scripts. This
issue usually affects projects that are installed for production use.
Chapter 7 discusses this topic in more detail.


[bookmark: cvs-CHP-3-SECT-2.2]
3.2.2 Repository Paths


[bookmark: cvs-CHP-3-ITERM-1486][bookmark: cvs-CHP-3-ITERM-1487]When you create a sandbox, you need to
specify the repository to which it is connected. You do this by
setting the repository path, either by putting it in the
CVSROOT environment variable on your client
computer, or by declaring it in the -d command
option when you check out the sandbox. CVS stores the repository path
in the sandbox.


The [bookmark: cvs-CHP-3-ITERM-1488][bookmark: cvs-CHP-3-ITERM-1489]repository path is simply the path CVS
uses to find the repository. The general format for repository paths
is:


[:method:][[[user][:password]@]hostname[:[port]]]/path


Each access method (method in the syntax) has a
slightly different syntax. Chapter 8 provides the
correct syntax for each method.


These are the access methods:


[bookmark: cvs-CHP-3-ITERM-1490][bookmark: cvs-CHP-3-ITERM-1491][bookmark: cvs-CHP-3-ITERM-1492][bookmark: cvs-CHP-3-ITERM-1493][bookmark: cvs-CHP-3-ITERM-1494][bookmark: cvs-CHP-3-ITERM-1495][bookmark: cvs-CHP-3-ITERM-1496]
		local[bookmark: cvs-CHP-3-ITERM-1490]


		
Connect to the local machine.





		ext[bookmark: cvs-CHP-3-ITERM-1491]


		
Connect using an externally defined rsh or
rsh-like connection method (such as
ssh)





		server[bookmark: cvs-CHP-3-ITERM-1492]


		
Connect using the internal rsh server (available
only on some operating systems).





		pserver[bookmark: cvs-CHP-3-ITERM-1493]


		
Connect using the pserver (password server)
connection method.





		gserver[bookmark: cvs-CHP-3-ITERM-1494]


		
Connect through the GSS-API (currently used for Kerberos 5.0).





		kserver[bookmark: cvs-CHP-3-ITERM-1495]


		
Connect through Kerberos 4 and earlier.





		fork[bookmark: cvs-CHP-3-ITERM-1496]


		
Connect to a local machine as if it were a remote machine, using
pipes for communication (useful if you are trying to diagnose
problems).








Everything except the path itself may be left out of a repository
path definition.


If the method is left out but the host is included, CVS uses either
the server or the ext
method, depending on whether an internal RSH server is available. If
both the host and the method are left out, CVS will use the
local access method.


If user is left out, CVS uses the current,
operating-system login username. If password is
left out but is required, CVS asks for it.


Chapter 8 explains repository connection methods.


[bookmark: cvs-CHP-3-SECT-2.3]
3.2.3 Creating a Sandbox


The [bookmark: cvs-CHP-3-ITERM-1497][bookmark: cvs-CHP-3-ITERM-1498]cvs
checkout command is used to create a [bookmark: cvs-CHP-3-ITERM-1499]sandbox.
Once the sandbox is created, checkout no longer
needs to be used in that sandbox;
update[bookmark: cvs-CHP-3-ITERM-1500][bookmark: cvs-CHP-3-ITERM-1501] is the preferred command from that
point. However, checkout may be called in a
sandbox, in which case it is similar to update
-d.[2]


[bookmark: cvs-CHP-3-FNOTE-2][2] checkout is
similar to update -d if it is called from the
directory in the sandbox that corresponds to the
project parameter given to
checkout. If it is called from a different
directory, it checks out a new sandbox based in the current working
directory.




checkout is called with the names of files,
directories, or modules in the repository. A
module is a collection of files and directories
under one root directory that has been given a module name. Chapter 7 explains modules.


The syntax of cvs checkout is:


 cvs [cvs-options] checkout [command-options] project


		

		[image: ]
		
cvs checkout directory and cvs
checkout directory/ are identical. However, cvs
checkout module and cvs checkout
directory/ are different, unless the module happens to
refer to a directory of the same name at the root level in the
repository.














You must provide the path to the repository that contains the module
or directory. This can be done with the
CVSROOT[bookmark: cvs-CHP-3-ITERM-1502][bookmark: cvs-CHP-3-ITERM-1503] environment variable on
the client machine, or with the [bookmark: cvs-CHP-3-ITERM-1504]-d
repository_path CVS option. If your repository is on a
local machine, the repository path is the full path of your CVS
repository's root directory. If your repository is
on a remote machine, contact your system administrator and request
the path for the repository. Once you have created a sandbox, you
will not need to use the repository path for that sandbox again.


Section 3.2 earlier in
this chapter discusses accessing repositories.


		

		[image: ]
		
If you expect to use a repository for many sandboxes, specify its
path using the CVSROOT environment variable. If
you expect to use it only for one sandbox, use the -d
CVS option.














checkout creates a new directory in the current
working directory. By default, this directory has the name of the
module, file, or directory being checked out.


checkout creates a
CVS[bookmark: cvs-CHP-3-ITERM-1505] subdirectory in every directory of
the sandbox. CVS keeps administrative files in this subdirectory,
including the Root[bookmark: cvs-CHP-3-ITERM-1506] file that contains the address of the
repository the sandbox came from. The
Repository[bookmark: cvs-CHP-3-ITERM-1507] file contains the module name, if
applicable, or the path from Root to reach the
contents of the directory.


The following [bookmark: cvs-CHP-3-ITERM-1508][bookmark: cvs-CHP-3-ITERM-1509][bookmark: cvs-CHP-3-ITERM-1510][bookmark: cvs-CHP-3-ITERM-1511]command
options are commonly used with cvs checkout and
can also be used with cvs update:



		-P 


		
Prunes empty directories.





		-D date or -r revision or -r tag


		
Checks out a specific revision of the module based on date, revision,
or tag.





		-f 


		
Forces CVS to check out the latest revision of a file if the date
specified with -D doesn't match
any date of the file or if the revision specified by
-r doesn't match any revision
of the file. -f is useful only with
-D or -r. Use this option
carefully, as it can cause confusion.





		-j revision or -j revision1 -j revision2


		
Merges revisions. With one -j, CVS merges the
changes between a common ancestor and the specified revision into the
current sandbox. The common ancestor is the most recent revision that
predates both the specified revision (found in the repository) and
the sandbox revision.


With two revisions specified, CVS determines the differences between
revision1 and revision2 and
then merges those changes into the sandbox.








Example 3-2 shows the wizzard
project being checked out of a CVS repository.


[bookmark: cvs-CHP-3-EX-2]Example 3-2. Using cvs checkout


bash-2.05a$ ls
cvsbook   linuxchix  newsforge   oreilly
bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
U wizzard/README
U wizzard/TODO
cvs server: Updating wizzard/doc
cvs server: Updating wizzard/lib
cvs server: Updating wizzard/man
cvs server: Updating wizzard/src
U wizzard/src/main.c
U wizzard/src/wizzard.h
bash-2.05a$ ls
cvsbook    linuxchix  newsforge  oreilly  wizzard
bash-2.05a$ ls wizzard
Changelog  CVS     doc  INSTALL  lib  Makefile  man  README  src  TODO


The need to retrieve a list of the projects stored in the CVS
repository is common. The command cvs -d repository_path
checkout -c provides a list of the modules registered in
the modules file in the repository.
Unfortunately, this command lists only modules and does not include
files and directories that are not part of a module. Modules are
explained in Chapter 7.


The command cvs -d repository_path checkout
downloads everything in the repository, which usually is not what you
desire. If you have direct access to the repository, listing the root
directory of the repository provides a full list of project root
directories. Combining this with the list of modules from
checkout -c provides a complete list of
projects.[bookmark: cvs-CHP-3-ITERM-1512][bookmark: cvs-CHP-3-ITERM-1513][bookmark: cvs-CHP-3-ITERM-1514]


[bookmark: cvs-CHP-3-SECT-2.4]
3.2.4 Changing Repositories


[bookmark: cvs-CHP-3-ITERM-1515]There
are two ways to switch the repository that a sandbox is checked out
from:



		The official, recommended way is to commit all changes, use
cvs release to release the sandbox, delete the
sandbox, then check out a new sandbox from the new repository.




		The other way is to edit CVS/Root in all the
directories in the sandbox. Unless you have only one directory, this
actually is more work than the first way. It also means that some of
the CVS history tracking may be lost.







[bookmark: cvs-CHP-3-SECT-2.5]
3.2.5 Editing Sandbox Files


[bookmark: cvs-CHP-3-ITERM-1516]Once
[bookmark: cvs-CHP-3-ITERM-1517]files
are in your sandbox, you can edit them normally. For files saved as
text, use your favorite text editor.


If you intend to produce text but prefer an editor that provides page
and style formatting, be aware that files from editors that save in a
nontext file format need to be stored in binary mode, which prevents
some of CVS's most useful functions from working.
File formats such as RTF, TeX, XML, HTML, and LaTeX are text-based
and can be used with CVS without needing to be stored in binary mode.


If you are producing an image or some other nontext file, add the
file to CVS as a binary file, as explained in Section 3.6 later in this
chapter.
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[bookmark: toppage]
[bookmark: cvs-CHP-3-SECT-5]
3.5 Updating the Sandbox Files from the Repository


[bookmark: cvs-CHP-3-ITERM-1536][bookmark: cvs-CHP-3-ITERM-1537]The
[bookmark: cvs-CHP-3-ITERM-1538][bookmark: cvs-CHP-3-ITERM-1539]cvs
commit [bookmark: cvs-CHP-3-ITERM-1540][bookmark: cvs-CHP-3-ITERM-1541]command uploads changes from the
sandbox to the repository;  cvs update downloads
changes from the repository to the sandbox. The two commands
complement each other, and you need to call both to keep the sandbox
synchronized with the repository. Use cvs commit
when you have changed sandbox files since your last
commit; use cvs update when
you know that (or wish to check whether) the repository has been
changed since you last updated.


cvs update attempts to preserve any changes you
have made to your sandbox since you last synchronized it with the
repository. These changes will be merged into the files retrieved
from the repository. If you intend to overwrite your sandbox files
with a clean repository copy, use the -C (clean)
option in conjunction with any other options. Most often, you will
use -C when you want to discard changes, but you
can also use the -r (retrieve by revision),
-D (retrieve by date), or -A
(clear sticky tags) options.


Example 3-6 shows output from cvs
update executed with the -d option.
The -d option instructs CVS to download new
directories from the repository to the sandbox.


[bookmark: cvs-CHP-3-EX-6]Example 3-6. Using cvs update


bash-2.05a$ cvs update -d
cvs server: Updating .
cvs server: Updating doc
cvs server: Updating doc/design
U doc/design/Analysis.rtf
U doc/design/Specification.rtf
cvs server: Updating doc/plan
U doc/plan/Schedule.rtf
cvs server: Updating lib
cvs server: Updating man
cvs server: Updating src
M src/wizzard.h


cvs update displays symbols next to each file it
downloads. The symbols report file status, similar to those reported
by cvs status. You'll see the
following symbols in [bookmark: cvs-CHP-3-ITERM-1542][bookmark: cvs-CHP-3-ITERM-1543]cvs update command
output:



		A filename


		
The file has been added to the sandbox, but it has not been committed.





		C filename


		
There is a conflict between the repository copy and the sandbox copy;
this conflict requires human intervention to resolve.





		M filename


		
The file has been modified in the sandbox. Either the sandbox version
had changes that the repository did not, or both the sandbox and the
repository had changes that CVS could safely merge together.





		P filename


		
The file has been patched in the sandbox. The repository copy
changed, but not the sandbox copy, so the repository changes were
added to the sandbox.


		

		[image: ]
		
U and P report the same
effect in the sandbox: the file has been updated from the repository.
P means that CVS downloaded a patch, and
U means that it downloaded the whole file.

















		R filename


		
The file has been removed from the sandbox, but it has not been
committed.





		U filename


		
The file was updated successfully. Either a new revision from the
repository has replaced the sandbox copy, or there was no sandbox
copy and the repository revision has been checked out.





		? filename


		
The file is in the sandbox but not the repository, and it is not
marked for addition to the repository.








		

		[image: ]
		
If you don't want CVS to report on certain files,
you can use the cvsignore features described in
Chapter 6.














cvs update [bookmark: cvs-CHP-3-ITERM-1544][bookmark: cvs-CHP-3-ITERM-1545]uses
the following syntax:


 cvs [cvs-options] update [command-options] [filename]


If used without a filename, cvs
update updates the current working directory
recursively. The most commonly used update options are:



		-d


		
Pull down new directories.





		-P


		
Avoid pulling down empty directories (not compatible with
-d).





		-j revision or -j revision1 -j revision2


		
Merge revisions. The revision parameter can be a
revision number or a tag.


With one -j, CVS merges the changes between a
common ancestor and the specified revision into the current sandbox.
The common ancestor is the most recent revision that predates both
the specified revision (found in the repository) and the sandbox
revision.


With two revisions specified, CVS determines the differences between
revision1 and revision2 and
then merges the changes into the sandbox.





		-A


		
Reset any sticky tags, dates, or keyword options and replace the
existing files in the sandbox with the revision at the head of the
trunk. CVS merges any changes you have made to the sandbox with the
revision it downloads. Use -C as well as
-A if you want the changes overwritten.





		-C


		
Overwrite files in the sandbox with copies from the repository.





		-l


		
Perform a local, nonrecursive update operation on this directory only.





		-R


		
Perform a recursive operation on all subdirectories, as well as the
current directory (default).





		-D date or -r revision or  -r tag


		
Check out a specific revision of the module based on the given date,
revision number, or tag. These options retrieve a static revision;
they are not intended for undoing changes.


If a date is used, CVS selects the latest
revision prior to that date. A date can include the time as well.


CVS attempts to preserve your changes since your last
checkout, update, or
commit and merge them with the revision it is
retrieving.





		-f 


		
Force CVS to update to the latest revision of a file if the date
specified with -D doesn't match
any date of the file, or if the revision specified by
-r doesn't match any revision
of the file. This option is useful only with -D
or -r. Use it carefully, as it can cause
confusion.





		-W "wrapper string"


		
Use file extensions to determine how to merge the file or files being
updated.








Tags and stickiness are explained in Chapter 4.
Wrappers and keywords are explained later in this chapter.


[bookmark: cvs-CHP-3-SECT-5.1]
3.5.1 Retrieving Past Revisions of a File


You can use [bookmark: cvs-CHP-3-ITERM-1546][bookmark: cvs-CHP-3-ITERM-1547]CVS to
retrieve a past revision of a file. Use the cvs
log command to find the revision number or tag for the
revision you want to retrieve. Tag names or log messages can help you
determine which revision has the data you want. Example 3-7 shows a typical cvs log
message header and one revision message. The tags are listed under
the "symbolic names" heading.


[bookmark: cvs-CHP-3-EX-7]Example 3-7. cvs log output


RCS file: /var/lib/cvs/wizzard/src/wizzard.h,v
Working file: src/wizzard.h
head: 1.15
branch:
locks: strict
access list:
symbolic names:
     bugfix_version_branch: 1.14.0.2
     bugfix_branch_root: 1.14
keyword substitution: kv
total revisions: 1;     selected revisions: 1
description:
.
.
.
----------------------------
revision 1.15
date: 2002/09/11 13:33:13;  author: jenn;  state: Exp;
Started the multiple satellite tracking feature.
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =


This chapter discusses only retrieving past revisions in the context
of a single line of development. Chapter 4
describes forking development to produce two or more simultaneous
development tracks.


[bookmark: cvs-CHP-3-SECT-5.1.1]
3.5.1.1 Retrieving a static file


Calling [bookmark: cvs-CHP-3-ITERM-1548][bookmark: cvs-CHP-3-ITERM-1549]cvs
update with the -r or
-D options downloads a static, unchangeable copy
of the file or files to the sandbox. Such files can be useful to view
past data, but changes to these files cannot be committed to the
repository.


The static files have a mark, called a sticky
tag[bookmark: cvs-CHP-3-ITERM-1550]
or a sticky date,[bookmark: cvs-CHP-3-ITERM-1551] in the Entries file
in the
CVS[bookmark: cvs-CHP-3-ITERM-1552][bookmark: cvs-CHP-3-ITERM-1553]
subdirectory of the current sandbox directory. The command
cvs update -A removes the sticky tags or dates
and replaces the files with the latest revision from the repository.
CVS attempts to merge any changes you have made to the sandbox copy
into the copy it retrieves from the repository.


If you make changes to a static revision and want to commit the
changed file to the repository as a new revision, create a backup of
the changed file, use cvs update -A to clear the
sticky state, replace the file that update
created with the backup, and then cvs commit the
file.


Example 3-8 shows the retrieval of an early version
of the wizzard.h file.


[bookmark: cvs-CHP-3-EX-8]Example 3-8. Retrieval by revision number


bash-2.05a$ cvs update -r 1.2 src/wizzard.h
U src/wizzard.h
bash-2.05a$ less src/wizzard.h
/*
 * Wizzard.h
 * Sep 12 2002
 * Developer: Jenn Vesperman
 *
 * Headers, macros and constants file for the Wizzard project.
 */


[bookmark: cvs-CHP-3-SECT-5.1.2]
3.5.1.2 Reverting changes


[bookmark: cvs-CHP-3-ITERM-1554][bookmark: cvs-CHP-3-ITERM-1555]To revert a sandbox file
to a previous revision, use the following form of the
[bookmark: cvs-CHP-3-ITERM-1556][bookmark: cvs-CHP-3-ITERM-1557]cvs
update command:


cvs update -j  sandbox_revision -j previous_revision


This command calculates the differences from the older revision to
the newer revision, then applies the differences to the sandbox. Be
careful to get the order right.


Example 3-9 shows reverting a messed-up version
(1.3) of wizzard.h to the previous revision,
using the -j option. The
less commands are there only to show you the
content of the files; they are not part of the process. You can use
cvs log or cvs status to
determine which revision is the current version of a file.


[bookmark: cvs-CHP-3-EX-9]Example 3-9. Reverting changes with update -j


bash-2.05a$ less wizzard.h
/*
 * Wizzard.h
 * Sep 14 2002
 * Destroyer: Doppel 
 *
 * Headaches, messes and constraints file for the Wizbang project.
 */
bash-2.05a$ cvs update -j 1.3 -j 1.2 wizzard.h
RCS file: /var/lib/cvs/wizzard/src/wizzard.h,v
retrieving revision 1.3
retrieving revision 1.2
Merging differences between 1.3 and 1.2 into wizzard.h
bash-2.05a$ less wizzard.h
/*
 * Wizzard.h
 * Sep 12 2002
 * Developer: Jenn Vesperman
 *
 * Headers, macros and constants file for the Wizzard project.
 *
 */


You can also revert to a previous revision of a file with the
following command:


cvs update -r revision -p > filename


This command uses the -p option of cvs
update to write the specified
revision to stdout. That output is then
redirected to filename using the > shell
operator. The > operator is a shell
redirection operator and may vary depending on the shell you use.
The > filename part of the command is
processed by the shell; it is not passed to CVS.


Example 3-10 reverts the corrected revision of
wizzard.h to the corrupted revision, using the
-p option. The less command
shows the contents of the file after the reversion.


[bookmark: cvs-CHP-3-EX-10]Example 3-10. Reverting changes with update -r -p


bash-2.05a$ cvs update -r 1.3 -p > wizzard.h
cvs server: Updating .
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
Checking out wizzard.h
RCS:  /var/lib/cvs/wizzard/src/wizzard.h,v
VERS: 1.3
***************
bash-2.05a$ less wizzard.h
/*
 * Wizzard.h
 * Sep 14 2002
 * Destroyer: Doppel 
 *
 * Headaches, messes and constraints file for the Wizbang project.
 */


Using cvs commit after retrieving with either
method adds the current contents of the sandbox file (identical to
the old revision) to the repository as the newest revision.


[bookmark: cvs-CHP-3-SECT-5.1.3]
3.5.1.3 Retrieving by date


[bookmark: cvs-CHP-3-ITERM-1558]The -D option
retrieves the most recent revision that precedes the date and time
you specify. CVS accepts a wide range of date formats, including ISO
8601, RFC 822, and RFC 1123, as well as certain English terms such as
"yesterday." Chapter 11 provides the full range of date formats.


The date formats YYYY-MM-DD and
YYYY-MM-DD HH:MM are acceptable and fairly
universal. You can also use the date and time formats from
cvs log output.


CVS [bookmark: cvs-CHP-3-ITERM-1559]repositories use
[bookmark: cvs-CHP-3-ITERM-1560][bookmark: cvs-CHP-3-ITERM-1561]Coordinated Universal Time (UTC)
rather than your local time, so it can be useful to include the time
zone at the end of a date string. If you don't
specify a time zone, CVS assumes that you intend your time or date
string to be in local time.


		

		[image: ]
		
Times in cvs log output are in UTC. If you copy
a time from cvs log to use for a
-D option, either specify the UTC time zone or
modify the time to local time.














If the time is not specified along with a date, CVS locates the
latest revision that is older than that date葉he revision that
was active at midnight at the start of the date. Example 3-11 demonstrates retrieving the revision of
wizzard.h that was current at 2 P.M. on 13
September 2002.


[bookmark: cvs-CHP-3-EX-11]Example 3-11. Retrieving with update -D


bash-2.05a$ cvs update -D 2002-09-13 14:00 src/wizzard.h
U src/wizzard.h
bash-2.05a$ less wizzard.h
/*
 * Wizzard.h
 * Sep 12 2002
 * Developer: Jenn Vesperman
 *
 * Headers, macros and constants file for the Wizzard project.
 */


[bookmark: cvs-CHP-3-SECT-5.2]
3.5.2 When to Update


[bookmark: cvs-CHP-3-ITERM-1562][bookmark: cvs-CHP-3-ITERM-1563]Update frequently. Always update before
beginning work用erhaps first thing in the morning and just
after lunch. This ensures that any changes are merged often. Frequent
commits and updates leave little chance of having to do a major,
pain-in-the-neck merge.


In programming projects, if people are careful about ensuring that
their code compiles before a commit, their commits
won't break your code gratuitously. If your code
doesn't work after an update, you can check to see
who made the change that broke it[3] and speak to them immediately. Frequent commits and
updates catch these problems early.


[bookmark: cvs-CHP-3-FNOTE-3][3] See Chapter 5 for commands that show recent changes.




[bookmark: cvs-CHP-3-SECT-5.3]
3.5.3 Conflicts and Merging


[bookmark: cvs-CHP-3-ITERM-1564][bookmark: cvs-CHP-3-ITERM-1565]CVS attempts to merge files using a
line-based merging system. If the changes are on different lines,
this system just adds, replaces, or removes lines as appropriate. CVS
uses an internal implementation of the diff and
patch programs to merge files.


[bookmark: cvs-CHP-3-ITERM-1566][bookmark: cvs-CHP-3-ITERM-1567]Merging is done during cvs
update, but it can also occur when
checkout is used on an existing sandbox. Example 3-6 showed a merge during an update. Example 3-12 shows both a merge and a conflict.


[bookmark: cvs-CHP-3-EX-12]Example 3-12. File merge and conflict during update


bash-2.05a$ cvs update
cvs server: Updating .
RCS file: /var/lib/cvs/wizzard/src/main.c,v
retrieving revision 1.1
retrieving revision 1.2
Merging differences between 1.1 and 1.2 into main.c
rcsmerge: warning: conflicts during merge
cvs server: conflicts found in main.c
C main.c
RCS file: /var/lib/cvs/wizzard/src/wizzard.h,v
retrieving revision 1.3
retrieving revision 1.4
Merging differences between 1.3 and 1.4 into wizzard.h
M wizzard.h
bash-2.05a$


If a line in the repository copy is different than the corresponding
line in the sandbox copy, CVS reports a conflict and creates a file
with the two revisions of the line surrounded by special marks, as
shown here:


<<<<<<< filename
sandbox content
=  =  =  =  =  =  =
repository content
>>>>>>> revision


The original file is stored in
.#file.revision[bookmark: cvs-CHP-3-ITERM-1568][bookmark: cvs-CHP-3-ITERM-1569][bookmark: cvs-CHP-3-ITERM-1570]
in the file's working directory, and the results of
the merge are stored as the original filename.


CVS creates a set of conflict marks and content revisions for every
conflict in the file. If several neighboring lines have a conflict,
CVS produces a single set of conflict marks around the group of
lines, as shown in Example 3-13.


[bookmark: cvs-CHP-3-EX-13]Example 3-13. Conflicts in a file


<<<<<<< main.c
/*
 * main.c 
 * Sep 12 2002
 * Developer: Doppel 
 * 
 * Main program file for the Wizbang project.
 */
   
=  =  =  =  =  =  =
/*
 * main.c 
 * Sep 12 2002
 * Developer: Jenn Vesperman 
 * 
 * Main program file for the wizzard project.
 */
>>>>>>> 1.2


To resolve a conflict, search for the conflict marks and edit the
file; then commit the changed file to the repository. The sandbox
version is always shown first, and the repository version is second.
Doppel performed the update shown in Example 3-13 and
she needs to resolve the conflict before she commits this file.


Because CVS cannot merge [bookmark: cvs-CHP-3-ITERM-1571]binary
files, a binary file for which both the repository and sandbox copies
have changed since the sandbox copy was checked out always results in
a conflict.[bookmark: cvs-CHP-3-ITERM-1572][bookmark: cvs-CHP-3-ITERM-1573][bookmark: cvs-CHP-3-ITERM-1574][bookmark: cvs-CHP-3-ITERM-1575][bookmark: cvs-CHP-3-ITERM-1576][bookmark: cvs-CHP-3-ITERM-1577]
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[bookmark: cvs-CHP-3-SECT-4]
3.4 Checking File Status


[bookmark: cvs-CHP-3-ITERM-1529][bookmark: cvs-CHP-3-ITERM-1530][bookmark: cvs-CHP-3-ITERM-1531]The
cvs status command is a
quick way to determine which files are up-to-date and which need to
be committed or merged.


Files that have not been added to the repository are prefixed with a
question mark (?). Files stored in CVS are shown with the filename,
the current status, the working (or sandbox) revision, the revision
currently stored in the repository and its location in the
repository, and the sticky state of the file. Stickiness is explained
in Chapter 4.


The syntax of cvs status is:


 cvs [cvs-options] status [command-options] [filename]


The status command has only three options:



		-l 


		
Perform local, nonrecursive operation on this directory only.





		-R


		
Perform recursive operation on all subdirectories, as well as the
current directory (default).





		-v


		
Use verbose mode (display information about tags as well).








Example 3-5 shows the CVS status report for the
wizzard.h file.


[bookmark: cvs-CHP-3-EX-5]Example 3-5. Output from the cvs status command


=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  = =  =
File: wizzard.h             Status: Up-to-date
   
   Working revision:    1.5
   Repository revision: 1.5     /var/lib/cvs/wizzard/src/wizzard.h,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)


A [bookmark: cvs-CHP-3-ITERM-1532]file may be in one of the following
states:



		Up-to-date


		
The file in the sandbox is synchronized with the file in the
repository.





		Needs Checkout


		
The file does not exist in the sandbox; it exists only in the
repository.





		Needs Patch


		
The file in the sandbox has not been modified, and the file in the
repository is more recent. The sandbox file needs to be patched using
cvs update in order to be brought up-to-date
with the repository.





		Unresolved Conflict


		
The repository copy and the sandbox copy cannot be merged. This
status occurs when you have a file in the sandbox with the same name
as a file in the repository, but which you did not receive from the
repository.





		Locally Added


		
The file in the sandbox has been added, but the addition has not been
committed.





		Locally Removed


		
The file in the sandbox has been removed, but the removal has not
been committed.





		File had conflicts on merge


		
There is a known conflict between the file in the repository and the
file in the sandbox.





		Locally Modified


		
The file in the sandbox has been modified but not committed.





		Needs Merge


		
The file in the repository does not match the file in the sandbox and
both files have new data. The files need to be merged using
cvs merge.








There are three error states:



		Classify Error


		
CVS could not determine the state of this file.





		Unknown


		
This file is not known to CVS. Normally, the cvs
status command displays unknown files at the start of its
sequence with a ? beside them. If an unknown
file does get passed to the status command, CVS
displays its name in the main body of its display with the status
Unknown.


For example, if you run the command cvs status
filename and the filename refers to a file that is not
stored in the repository, CVS reports its status as
Unknown.





		Entry Invalid


		
The state of the repository and sandbox files does not match
CVS's record keeping. This usually occurs when one
of the files has been removed by editing the repository directly, or
when a newly added file has been removed from the sandbox without
calling cvs remove.








Note that the revision number shown in the status (and other places)
is the CVS internal revision number; it has nothing to do with the
version number that a file or project may have outside of CVS.
[bookmark: cvs-CHP-3-ITERM-1533][bookmark: cvs-CHP-3-ITERM-1534][bookmark: cvs-CHP-3-ITERM-1535]
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[bookmark: cvs-CHP-4-SECT-4]
4.4 Branching Strategies


[bookmark: cvs-CHP-4-ITERM-1755]This
section explains the basis of branching strategies and the two main
philosophies of branching. It also provides some answers to the
question of when and why you should branch on a project.


[bookmark: cvs-CHP-4-SECT-4.1]
4.4.1 Branching Philosophies


The general rule of thumb for branching is: keep the main line of
development on the trunk; everything else can be branched. The
problem is determining the main line of development. Should the trunk
contain stable code or unstable code? Should each release be branched
when it goes to be tested? Should new features be developed on the
trunk or on a branch?


These decisions all stem from two distinct definitions of
"the main line of development."
These two definitions result in two different branching philosophies,
which can be termed basically stable and
basically unstable.


[bookmark: cvs-CHP-4-SECT-4.1.1]
4.4.1.1 Basically stable


[bookmark: cvs-CHP-4-ITERM-1756]The basically stable branching
philosophy states that the trunk should contain project data that is
always close to being ready for release. Branches are used for
development, bug fixes, prerelease QA (quality assurance), and
refactoring. Branches are also used for experimental code.


The strictest variation of this philosophy states that nothing should
be merged to the trunk until it has been through QA. This ensures
that at any time a release candidate can be taken from the trunk, put
through a small amount of QA, and then published or sold.


More lenient variations of this philosophy allow anything that passes
developer unit-testing to be merged into the trunk. Such a relaxed
approach requires a release candidate to be branched off and put
through a full QA analysis before publication.


Advantages of the basically stable method include the following:



		You can take a release off the trunk at any time, run it through QA,
and publish it.




		Because the trunk contains stable code that changes slowly, you can
perform experimental work on a branch with little likelihood of
causing errors in someone else's work when the
branch is merged back into the trunk.







The greatest disadvantage of the basically stable philosophy is that
merging usually gets done by a QA tester rather than by a person who
understands the semantics of the code being merged. Also, the trunk
may change significantly between the original time a branch was split
off from it and the time the branch is merged back. Both of these
problems can be reduced by having the developer merge the trunk to
the branch periodically, or by using a less strict variation.


[bookmark: cvs-CHP-4-SECT-4.1.2]
4.4.1.2 Basically unstable


[bookmark: cvs-CHP-4-ITERM-1757]The basically unstable philosophy
states that the trunk should contain the latest code, regardless of
its stability, and that release candidates should be branched off for
QA.


The strictest variation states that all development takes place on
the trunk and branches are used only for release candidates, bugfix
branches, and releases.


More lenient variations also allow branching for experimental code,
refactoring, and other special-case code. Merging of a branch back
into the trunk is done by the managers of the branch.


The advantage of this philosophy is that merging
doesn't happen often and is easier to do because it
is usually done by people familiar with the code.


The disadvantage of this philosophy, especially when applied in its
strictest form, is that the main trunk often contains buggy code,
experimental work, and sometimes code that doesn't
compile at all. Frequent tagging can reduce this disadvantage, so tag
every time there's good code or whenever someone
starts to experiment or refactor. The more lenient variations keep
the buggiest code and the code most likely to cause significant
breakage off the trunk, reducing the time it takes to prepare a
release for publication.


[bookmark: cvs-CHP-4-SECT-4.2]
4.4.2 Branch Styles


[bookmark: cvs-CHP-4-ITERM-1758]CVS
includes code to create and use branches, but it
doesn't enforce any particular technique for using
them. This section explains several styles for using branches.


In this section, the term long
branch[bookmark: cvs-CHP-4-ITERM-1759] is used to mean either ongoing branches
or branches that merge several times and then are no longer used. A
short branch[bookmark: cvs-CHP-4-ITERM-1760] is a branch that is merged back to the
trunk once and never again used.


CVS permits a branch to be activated again at any time; it has no way
of saying a branch is no longer valid. Ending a branch is done simply
by telling all developers that it will never again be used for active
development.


[bookmark: cvs-CHP-4-SECT-4.2.1]
4.4.2.1 Long branch, merging to branch


[bookmark: cvs-CHP-4-ITERM-1761]An ongoing branch for
which the trunk merges repeatedly to the branch is useful for
situations in which the trunk should not be affected by changes in
the branch, but the branch needs changes from the trunk. Mirror web
sites may use this method. See Figure 4-6 for an
illustration of how this method works.



[bookmark: cvs-CHP-4-FIG-6]Figure 4-6. A trunk merging repeatedly to a long branch


[image: figs/ecvs_0406.gif]
[bookmark: cvs-CHP-4-SECT-4.2.2]
4.4.2.2 Long branch, merging to trunk


[bookmark: cvs-CHP-4-ITERM-1762]An ongoing branch that
merges repeatedly to the trunk is useful in situations in which the
branch should not be affected by ongoing trunk development, but the
trunk needs changes made in the branch. Any situation in which a
branch is being tested and prepared for publication can use this
branch style. Projects that are in testing can use this method,
putting the content that is being tested on the branch and merging
corrections back to the trunk. See Figure 4-7.



[bookmark: cvs-CHP-4-FIG-7]Figure 4-7. Long branch, merging to the trunk


[image: figs/ecvs_0407.gif]
[bookmark: cvs-CHP-4-SECT-4.2.3]
4.4.2.3 Long branch, merging both trunk and branch


[bookmark: cvs-CHP-4-ITERM-1763]A long branch
that merges in both directions ensures that changes from the branch
are integrated to the trunk and that changes in the trunk are
integrated into the branch. If the developers working on the branch
are doing ongoing development of unstable code, the branch can be
merged back to the trunk when each stage is completed, and the branch
can be synchronized with changes from the trunk whenever the branch
developers are prepared to merge those changes. This method can be
useful when mature code is being rewritten one section at a time,
while new features are being added on the trunk. See Figure 4-8.



[bookmark: cvs-CHP-4-FIG-8]Figure 4-8. Long branch, merging both ways


[image: figs/ecvs_0408.gif]
[bookmark: cvs-CHP-4-SECT-4.2.4]
4.4.2.4 Short branches


[bookmark: cvs-CHP-4-ITERM-1764]A short branch can be a standalone
branch used for a simple change. If you want to add a single feature,
write experimental code, or prepare for a release, a short,
single-purpose branch may be ideal.


You can also use a series of short branches to simulate a long branch
merged to and from the trunk. By using a series of short branches,
you avoid having to merge branch changes to the trunk and then trunk
changes to the branch. Instead, you merge changes from a branch to
the trunk, and then start a new branch from the trunk. This method
may be useful when both the trunk and the branch have significant
changes. See Figure 4-9.



[bookmark: cvs-CHP-4-FIG-9]Figure 4-9. Short branches


[image: figs/ecvs_0409.gif]
[bookmark: cvs-CHP-4-SECT-4.2.5]
4.4.2.5 Nested branches


[bookmark: cvs-CHP-4-ITERM-1765]CVS permits you to create branches off
of branches. You then treat the root branch as a trunk and manage the
subbranch using any of the branch styles discussed in the preceding
sections. Nested branches are most useful when using CVS for
configuration management. Minimize the nesting complexity to reduce
confusion.


If you are writing a new set of features on a branch and need to give
a feature to a tester while you continue to work on the branch, you
can create a test branch off your feature branch. Figure 4-10 shows a set of nested branches off a trunk.



[bookmark: cvs-CHP-4-ITERM-1766][bookmark: cvs-CHP-4-FIG-10]Figure 4-10. Nested branches


[image: figs/ecvs_0410.gif]
[bookmark: cvs-CHP-4-SECT-4.3]
4.4.3 Branch Policies


[bookmark: cvs-CHP-4-ITERM-1767]Consistent
policies can help ensure that branching assists your project. Without
consistent rules, you may end up with a mess of branches that are
difficult to keep track of.


Having and using consistent policies can also help you keep merging
as simple as possible. Minimizing the amount of merging requires
communication between the developers working on the branch and those
working on the trunk.


Develop policies that work for your projects and your team. The
following policies are ones that my coworkers and I have found
useful:



		Have an overall design for the project.




		Ensure that each branch has a definite purpose and minimize the
number of currently active branches.




		Minimize the complexity of your branching scheme. CVS permits nested
branches, but there are few situations where multiple layers of
nesting help a project.




		Use a consistent branch-naming scheme that expresses the purpose of
each branch.




		Be aware of semantic differences between a branch and the trunk; good
design and good communication can reduce these differences.

An example of semantic difference is when a developer has changed the
number (or worse, the order) of parameters in a function and other
developers call the function with the old parameters.





		Avoid binary files where possible, to allow CVS to merge files
automatically.




		Merge back frequently; the fewer changes there are to the trunk, the
easier they are to merge.




		Tag the branch at every merge point, so you can avoid merging the
same changes twice.




		Tag the trunk at every branch point and just before and after every
merge, in case you need to retrieve the trunk state at that time.




		Use consistent tag-naming schemes for the tags associated with the
branches.[bookmark: cvs-CHP-4-ITERM-1768][bookmark: cvs-CHP-4-ITERM-1769]
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[bookmark: cvs-CHP-4-SECT-3]
4.3 Branching


[bookmark: cvs-CHP-4-ITERM-1710]In
the introduction to this chapter, I defined a branch as a forked line
of development in your project, with the line that has been forked
off called the branch, and the main line the trunk. CVS builds the
branch and the trunk from the same source data, up until the point at
which they diverge, which is called the
base[bookmark: cvs-CHP-4-ITERM-1711] of the branch. From that point, CVS
stores the changes made to the branch separately from the changes in
the trunk. Revisions on the branch are given their own revision
numbers, based on the revision number of the base of the branch.


You can branch a single file, any group of files, or a whole project
just as you can tag individual files or any group of them. I usually
recommend branching a project. In my experience, if you branch one
file, you will eventually need to branch others in the project for
the same reason. It is much easier to keep track of a single branch
over the whole project than a group of unrelated branches of
individual files.


A tag marks a specific revision of each tagged file, and a sandbox
checked out with that tag cannot be changed. In contrast, a branch
creates revisions that can be edited, committed, checked out,
updated, and tagged independently of the revisions on the trunk. In
many ways, a branch can be treated as an independant development line
of a project.


You can tag a file with any number of tags, as long as each tag name
in that file is unique. CVS also allows you to tag branch revisions
with several tags on the branch. CVS relies on each tag and branch
name to be unique within each file, so it considers the branch name
to be a tag name.


A branch is an ongoing line of development, and the tags on the
branch mark the specific revisions when significant events occur.
Though branches are created using the cvs
tag command, branches and tags are different
things. A branch represents multiple revisions and a tag represents a
single revision.


		

		[image: ]
		
For some commands, such as cvs diff, CVS needs a
branch to resolve to a single revision. In these cases, CVS resolves
to the most recent revision on the branch.














Branches are often used when a public release of a project is due, to
allow testers to work on the release candidate while new development
goes on independently of the testing. Branches can also keep major
changes or experimental work, such as a complete rewrite of a code
library, separate from the main line of development.


Ideally, you will know you want a branch before you start modifying
your sandbox copies of a project's files. You can
then create a branch from the sandbox, as shown in Section 4.3.2 of this chapter.


Sometimes you realize after making changes that your work is
experimental or will require a section of the project to be
redesigned. At such times, you might create a branch to allow you to
keep your revision under version control without affecting the rest
of the project's development. See Section 4.3.3 of this chapter for
instructions on how to do so. Retroactive branching can be more
difficult than standard branching, so try to plan branches in
advance.


Figure 4-3 shows how a branch is developed from a
trunk. Revision 2.6 is the base of the branch, and the branch itself
is represented by the revision number 2.6.2. The branch has
independent revisions from the trunk, starting with revision 2.6.2.1.
The trunk continues with revision 2.7.



[bookmark: cvs-CHP-4-FIG-3]Figure 4-3. A branch


[image: figs/ecvs_0403.gif]
The branch is dependent on the main trunk. However, the trunk and the
branch are stored in the same file in the repository, and commands
that operate on that file at the repository level can affect both
trunk and branch. For example, the same tag cannot be used twice in
the same file, even if one use is on the trunk and the other is on
the branch. Also, the cvs status and
cvs log commands show the overall state of the
file, including the trunk and the branch.


Changes from the trunk can be merged onto a branch, and changes from
a branch can be merged back into the main trunk. The branch can
either be abandoned or continued, depending on the purpose for the
merge.


[bookmark: cvs-CHP-4-SECT-3.1]
4.3.1 Uses for Branches


[bookmark: cvs-CHP-4-ITERM-1712]Branching
has many uses. A project's trunk is usually used for
the main line of development, and branches are usually used for
variations on that line.


In programming projects and content management, branches are often
used for experimental work, candidates for product releases to the
users, refactoring code or content, or bug fixes.


For configuration management, the trunk can be used for the default
configuration and branches can be the standard variants�one
branch for web servers, one for mail servers, and so on.


The following list describes some common uses for different types of
branches. Branch types are explained in detail in Section 4.4, later in this chapter.



		Variations on a theme, such as stored configurations for similar servers


		
Use long branches, and occasionally nested branches, for variations
on similar themes. Make changes on the trunk and merge them to the
branch if the branch needs those changes.





		Bugfix management 


		
Use long branches for bug fixes, and merge the changes to the trunk.





		Experimental work, such as experimental code or a new web page design 


		
Use short branches, and merge changes back to the trunk.





		Major changes, such as a complete code rewrite 


		
Depending on how major the rewrite is, you can use long branches
merged to the trunk, long branches merged in both directions, or
short branches.





		Release candidates for testing 


		
Use long branches, and merge changes to the trunk. You can convert
the branch to a bugfix-management branch after release.








[bookmark: cvs-CHP-4-SECT-3.2]
4.3.2 Making a Branch


[bookmark: cvs-CHP-4-ITERM-1713][bookmark: cvs-CHP-4-ITERM-1714][bookmark: cvs-CHP-4-ITERM-1715]You
can make a branch with the -b option to
the cvs tag or cvs rtag
commands. This option can be combined with any of the other
tag-creation options of those commands. You can use a date, existing
tag, or revision number to specify the revision to be branched from.


If you use cvs tag, you can also make a branch
from the most recently synchronized sandbox revision. Doing so acts
like tagging from the sandbox revision, as shown earlier in Section 4.1.1 of this chapter.


Example 4-10 demonstrates the creation of a branch
from an existing tag using cvs tag. The
cvs update command ensures that all files in
pre_beta_0.1 are present in the sandbox. The
output from the cvs update command can be used
to check that no files have changed.


[bookmark: cvs-CHP-4-EX-10]Example 4-10. Creating a branch


bash-2.05a$ cvs update -d -r pre_beta_0-1
.
.
.
bash-2.05a$ cvs tag -r pre_beta_0-1 -b pre_beta_0-1_branch
cvs server: Tagging .
T Changelog
T INSTALL
T Makefile
T README
T TODO
cvs server: Tagging doc
cvs server: Tagging doc/design
T doc/design/AcceptanceTest.doc
T doc/design/Analysis.rtf
T doc/design/Requirements.doc
T doc/design/Specification.rtf
cvs server: Tagging doc/plan
T doc/plan/Schedule.rtf
cvs server: Tagging src
T src/config.h
T src/main.c


Branch creation occurs in the repository, not the sandbox. To edit
the branch revisions of the files, you need to check out a branch
sandbox or use update to alter the current
sandbox to the branch.


It is good practice to tag the trunk just before splitting off a
branch, because this makes it easier to merge the changes back later.
To be absolutely certain that the revisions tagged with the prebranch
tag are the revisions used as the base of the branch, use
[bookmark: cvs-CHP-4-ITERM-1716][bookmark: cvs-CHP-4-ITERM-1717]cvs rtag -r pre-branch-tag
-b branch-tag project to create the branch. This command
uses the prebranch tag to specify the revisions the branch is created
from.


Example 4-11 shows how to create a prebranch tag and
then the branch. Then, cvs status is used to
show the tag status of one of the files.


[bookmark: cvs-CHP-4-EX-11]Example 4-11. Tagging before branching


bash-2.05a$ cvs tag beta_0-1_branch_root
cvs server: Tagging .
T Changelog
T INSTALL
.
.
.
cvs server: Tagging src
T src/config.h
T src/main.c
bash-2.05a$ cvs rtag -r beta_0-1_branch_root -b beta_0-1_branch wizzard
cvs rtag: Tagging wizzard
cvs rtag: Tagging wizzard/doc
cvs rtag: Tagging wizzard/doc/design
cvs rtag: Tagging wizzard/doc/plan
cvs rtag: Tagging wizzard/lib
cvs rtag: Tagging wizzard/man
cvs rtag: Tagging wizzard/src
bash-2.05a$ cvs status -v src/main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:    1.9
   Repository revision: 1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)
   
   Existing Tags:
     beta_0-1_branch               (branch: 1.9.2)
     beta_0-1_branch_root          (revision: 1.9)
     pre_beta_0-1                  (revision: 1.8)


[bookmark: cvs-CHP-4-SECT-3.3]
4.3.3 Retroactive Branching


[bookmark: cvs-CHP-4-ITERM-1718][bookmark: cvs-CHP-4-ITERM-1719]If
you make changes and realize at the time you're
ready to commit that you want to make a branch, you need to try to
make a branch from the revisions before the changes. If you have not
committed any of the changes, you can retroactively create a branch
from the current sandbox using the following process:



		Do not [bookmark: cvs-CHP-4-ITERM-1720][bookmark: cvs-CHP-4-ITERM-1721]commit your changes until after you
have made the branch. This is important, because you are using a
feature of the tag command to make the branch
point before the latest set of changes.

Because you can't commit your changes before
starting, it is a good idea to back up the changed files with your
operating system's copy
command. Copy the whole sandbox to a temporary directory until after
the changes have been successfully committed into CVS.






		Use the command [bookmark: cvs-CHP-4-ITERM-1722][bookmark: cvs-CHP-4-ITERM-1723]cvs tag -b
branchname to create the branch. The
tag command tags the last revisions that
were committed to the repository or
updated from the repository, which hopefully are the
revisions before the changes you want to branch off of. The
cvs tag command does not modify your sandbox.




		[bookmark: cvs-CHP-4-ITERM-1724]Use the command cvs
update -r branchname to change your sandbox to a branch
sandbox. This causes CVS to try to merge the branch revisions into
the files currently in the sandbox, but because the sandbox files are
based on the branch revisions, this merge results in unchanged files.
CVS sets sticky branch tags on the files in the sandbox, marking them
as belonging to the branch.




		Issue cvs commit to upload your changes in the
files to the repository as the next revision on the branch.




		Check that the files are correct; then delete the temporary backup
copy.





This technique relies on the fact that cvs tag
marks the repository at the point when the sandbox was last
synchronized with the repository. The branch is created at that time,
so when you update the sandbox to your branch, CVS tries to merge the
base files your sandbox was created from with the files in the
sandbox, leaving your sandbox unchanged.


Example 4-12 shows an example of retroactive
branching.


[bookmark: cvs-CHP-4-EX-12]Example 4-12. Retroactive branching


bash-2.05a$ cvs tag -b test_0-1_branch
cvs server: Tagging .
T config.h
T main.c
bash-2.05a$ cvs update -r test_0-1_branch
cvs server: Updating .
M config.h
bash-2.05a$ cvs commit


If you have committed changes, you can retroactively make a branch
from a date with the method shown in Example 4-12,
but use the -D date command option to the
cvs tag command.


		

		[image: ]
		
If you copy and paste the times from cvs log
output, add the UTC time zone to your -D date
option.














[bookmark: cvs-CHP-4-SECT-3.4]
4.3.4 Creating a Branch Sandbox


[bookmark: cvs-CHP-4-ITERM-1725][bookmark: cvs-CHP-4-ITERM-1726]To change the files in a
branch, you need to check out a sandbox that is based on the branch
you want to change. In a branch sandbox, cvs
commit commits the changes to the branch in the repository
and cvs update brings down changes from the
repository copy of the branch to the sandbox.


You create a branch sandbox with the -r
branch-tag-name argument to cvs
checkout or cvs update. Figure 4-4 illustrates the results of checking out a
branch sandbox.



[bookmark: cvs-CHP-4-FIG-4]Figure 4-4. Branch sandboxes


[image: figs/ecvs_0404.gif]
CVS marks the sandbox copies of files in a branch sandbox with a
sticky tag to record that those files belong to the branch. See Example 4-13 for an example of creating a branch sandbox
and a status report of one of the files with a sticky branch tag.


[bookmark: cvs-CHP-4-EX-13]Example 4-13. Creating a branch sandbox


bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout -r beta_0-1_branch wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
.
.
.
cvs server: Updating wizzard/src
U wizzard/src/config.h
U wizzard/src/main.c
bash-2.05a$ cd wizzard/src/
bash-2.05a$ cvs status main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:    1.9
   Repository revision: 1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:          beta_0-1_branch (branch: 1.9.2)
   Sticky Date:         (none)
   Sticky Options:      (none)


You can also retrieve individual branch files to a normal sandbox,
but I do not recommend allowing yourself to have a sandbox of mixed
branch and trunk files. Use checkout from a
nonsandbox directory if you want to check out individual files that
do not belong to the same branch or trunk as the current sandbox.


[bookmark: cvs-CHP-4-NOTE-141]		

		[image: ]
		
The -A flag to update
allows you to revert from a branch sandbox to a trunk. It removes the
sticky flags and retrieves the most recent trunk versions of the
files. Any changes in your sandbox since the revision that the
sandbox files are based on (the BASE revision)
are merged into the retrieved files.














Use a branch sandbox like a normal sandbox. Actions based on
revisions of a file affect the branch rather than the trunk. Actions
based on the repository copy of the file as a whole reflect the full
file. For instance, running cvs status in a
branch sandbox reports the status of the local copy of the files, the
trunk revision numbers for the working and repository revisions, and
the current branch tag and revision as the sticky tag.


[bookmark: cvs-CHP-4-SECT-3.5]
4.3.5 Adding and Removing Files


[bookmark: cvs-CHP-4-ITERM-1727][bookmark: cvs-CHP-4-ITERM-1728]When cvs add or
cvs remove are applied to files in a branch
sandbox, the addition or removal applies only to the branch and does
not affect the trunk. Example 4-14 shows the response
from CVS after adding a file to a branch.


[bookmark: cvs-CHP-4-EX-14]Example 4-14. Adding a file to a branch


bash-2.05a$ cvs add handheld.c 
cvs server: scheduling file `handheld.c' for addition on branch `beta_0-1_branch'
cvs server: use 'cvs commit' to add this file permanently


[bookmark: cvs-CHP-4-SECT-3.6]
4.3.6 Merging Branches


[bookmark: cvs-CHP-4-ITERM-1729]Merging
a [bookmark: cvs-CHP-4-ITERM-1730]branch
to the trunk applies the differences created during the life of the
branch to the most recent revisions of the trunk code. Whether this
is desirable depends on the reason for the branch; you may want to
apply bug fixes to the main code, or an experimental branch may have
content you want to merge into the main code. It is also possible to
merge changes from the trunk to the branch, or to merge the contents
of two branches together.


When you merge a branch, it is good practice to tag the branch at the
merge point. Such tags on the branch act as markers to show you when
you did each merge.


Once you have merged two branches, or a branch and a trunk, usually
you are left with one unchanged and one changed. If you merge the
changes from a branch to the trunk and commit the changed sandbox,
the next revision of the trunk will include those changes. If you
want to have a copy of the trunk to work from that
doesn't have those changes, you may want to consider
merging the trunk to the branch instead, or creating another branch
to hold both the current trunk and branch data.


When you finish with a branch, it can seem logical to remove it or
somehow close it. However, CVS does not expect you to delete
branches. Instead, it keeps them as part of the record of the
project. There is no command to mark a branch as no longer to be
used. Use a log message to mark the end point of the branch.


		

		[image: ]
		
Use the -f flag to cvs
commit to force CVS to commit unchanged files, thus
storing the fact that you have just merged into the log messages for
those files.














[bookmark: cvs-CHP-4-SECT-3.6.1]
4.3.6.1 Merging from branch to trunk


[bookmark: cvs-CHP-4-ITERM-1731][bookmark: cvs-CHP-4-ITERM-1732]To merge changes from a branch to the
trunk, check out a current sandbox of the trunk and run cvs
update -j branchbasetag -j branchname. Resolve any
conflicts the merge creates and commit the changes. If the changes
are complex, the developers or project leads who manage the branch
and the trunk should perform this conflict resolution.


If the branch has previously been merged to the trunk and you tagged
the branch at that point, the command cvs update -j
lastmergetag -j branchname in the same sandbox merges only
the changes since the last merge tag.


Example 4-15 demonstrates merging a branch to a
trunk. Here, CVS refuses to remove a file that was changed in the
trunk but removed in the branch. This example also shows the addition
of the handheld.c file, which was created in the
branch.


[bookmark: cvs-CHP-4-EX-15]Example 4-15. Merging a branch to the trunk.


bash-2.05a$ cvs update -j beta_0-1_branch_root -j beta_0-1_branch
cvs server: Updating .
cvs server: file config.h has been modified, but has been removed in revision beta_0-1_
branch
U handheld.c


[bookmark: cvs-CHP-4-SECT-3.6.2]
4.3.6.2 Merging from trunk to branch


[bookmark: cvs-CHP-4-ITERM-1733][bookmark: cvs-CHP-4-ITERM-1734][bookmark: cvs-CHP-4-ITERM-1735]To merge changes from the
trunk to a branch, check out a current sandbox of the branch and run
cvs update -j branchbasetag -j HEAD from that
sandbox. Resolve any conflicts the merge creates and commit the
changes. If the changes are complex, the developers or project leads
who manage the branch and the trunk should perform this conflict
resolution.


If the trunk has previously been merged to the branch and you tagged
the trunk at that point, the command cvs update -j
lastmergetag -j HEAD in the same sandbox merges only the
changes since the last merge tag.


Example 4-16 shows the result and error messages
caused by attempting to merge a trunk to a branch. The
config.h file has been
removed from the branch but is still active in the trunk. This issue
needs to be resolved, probably by reverting the removal. The
handheld.c file did not previously exist in the
trunk but was added to the trunk in Example 4-15 when
the branch was merged to it; the related error message can be
ignored.


[bookmark: cvs-CHP-4-EX-16]Example 4-16. Merging the trunk to a branch


bash-2.05a$ cvs update -j beta_0-1_branch_root -j HEAD 
cvs server: Updating .
cvs server: file config.h does not exist, but is present in revision HEAD
cvs server: file handheld.c exists, but has been added in revision HEAD
U server.c


[bookmark: cvs-CHP-4-SECT-3.6.3]
4.3.6.3 Merging from branch to branch


[bookmark: cvs-CHP-4-ITERM-1736][bookmark: cvs-CHP-4-ITERM-1737][bookmark: cvs-CHP-4-ITERM-1738]To merge changes from one branch to
another branch, check out a sandbox of the target branch and run
cvs update -j branchbasetag -j otherbranch,
merging from the other branch to the checked-out
branch's sandbox.


If the branches have been previously merged and you tagged the source
branch at the time of the merge, the command cvs update -j
lastmergetag -j branchname in the sandbox of the target
branch merges the changes since the last merge.


[bookmark: cvs-CHP-4-SECT-3.6.4]
4.3.6.4 Keyword issues when merging branches


[bookmark: cvs-CHP-4-ITERM-1739][bookmark: cvs-CHP-4-ITERM-1740][bookmark: cvs-CHP-4-ITERM-1741]Keyword expansion (see
Chapter 3) can cause conflicts when merging two
different revisions of files together. The
Revision keyword is the most obvious cause of
conflicts, because it expands to display the current revision of a
file. Avoid these conflicts by using the -kk
[bookmark: cvs-CHP-4-ITERM-1742]keyword-expansion mode,
which prevents keywords from being replaced by their associated
values.


		

		[image: ]
		
The -kk mode can damage binary files if they
contain a string that CVS recognizes as a keyword name and value.














[bookmark: cvs-CHP-4-SECT-3.6.5]
4.3.6.5 Merging binary and special files


[bookmark: cvs-CHP-4-ITERM-1743][bookmark: cvs-CHP-4-ITERM-1744][bookmark: cvs-CHP-4-ITERM-1745]Changes to binary files and other
nonmergeable files cannot be merged from the branch to the trunk
automatically. If there are utilities similar to
diff and patch for the file
type in question, it may be possible to merge such files using those
utilities. Otherwise, you'll need to merge changes
manually. You should consider this issue when deciding whether to
branch development of such files.[bookmark: cvs-CHP-4-ITERM-1746][bookmark: cvs-CHP-4-ITERM-1747]


[bookmark: cvs-CHP-4-SECT-3.7]
4.3.7 Branch Revision Numbers


[bookmark: cvs-CHP-4-ITERM-1748][bookmark: cvs-CHP-4-ITERM-1749]An ordinary file's
revision numbers consist of a prefix and an incrementing revision
identifier; thus, revision 1.1 is succeeded by 1.2, 1.3, and 1.4 as
each change is committed.


A branched file's branch number is based on the
revision it is branched off of. So, a branch based on revision 1.4 of
a file may be branch 1.4.2. Each revision within that branch uses the
branch number as its base number and then adds its own number to the
end. So, revision numbers for branch 1.4.2 would be
1.4.2.x, where x is the
incrementing revision identifier. Remember that a branch is not a
single revision; a branch is a line of revisions.


Figure 4-5 shows a branched file and its revision
numbers.



[bookmark: cvs-CHP-4-FIG-5]Figure 4-5. Branch numbers


[image: figs/ecvs_0405.gif]
CVS never gives a user-created branch the branch number 1.1.1; this
number is used for a special branch called the vendor
branch[bookmark: cvs-CHP-4-ITERM-1750][bookmark: cvs-CHP-4-ITERM-1751].


[bookmark: cvs-CHP-4-SECT-3.8]
4.3.8 Magic Branch Numbers


[bookmark: cvs-CHP-4-ITERM-1752][bookmark: cvs-CHP-4-ITERM-1753]CVS sometimes inserts a 0 in the
second-rightmost position of a branch number to make internal code
more efficient. This sometimes shows up in cvs
log and may affect cvs admin commands
on that branch, but it is otherwise hidden by CVS. If this happened
to branch 1.4.2, the branch number would be displayed as 1.4.0.2.
Revisions on the branch would not have the 0, so the first revision
on branch 1.4.0.2 would be 1.4.2.1 and the second would be 1.4.2.2.


This vagary with respect to zeros in branch numbers does not affect
how you use CVS; you can refer to a branch without the 0. For
example, the commands cvs update -r 1.4.2 and
cvs update -r 1.4.0.2 retrieve the same
revisions of the same files.


[bookmark: cvs-CHP-4-SECT-3.9]
4.3.9 Deleting or Moving a Branch


[bookmark: cvs-CHP-4-ITERM-1754]Deleting or moving a branch is done
with the -d or -F command
options to cvs tag and cvs
rtag, in the same way you delete or move any other tag.
CVS also requires the -B option in the command
as a way of indicating that you know the tag denotes a branch and you
really mean to move or delete it.


Unless the branch has just been created and no work has been done on
it, I recommend against deleting or moving a branch. Most tags can be
deleted or moved without affecting a project's
history, but changes on a branch become part of the change record of
each file in the branch.


Example 4-17 shows how to delete a just-created
branch.


[bookmark: cvs-CHP-4-EX-17]Example 4-17. Deleting a branch


bash-2.05a$ cvs tag -d -B pre_beta_0-1_branch
cvs server: Untagging .
D Changelog
D INSTALL
D Makefile
D README
D TODO
cvs server: Untagging doc
cvs server: Untagging doc/design
D doc/design/AcceptanceTest.doc
D doc/design/Analysis.rtf
D doc/design/Requirements.doc
D doc/design/Specification.rtf
cvs server: Untagging doc/plan
D doc/plan/Schedule.rtf
cvs server: Untagging src
D src/config.h
D src/main.c
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[bookmark: cvs-CHP-5-SECT-1]
5.1 Using Simultaneous Development


[bookmark: cvs-CHP-5-ITERM-1784]Simultaneous development allows
multiple developers to work on the same file at the same time. If you
and your coworker are working on different sections of a file, you
can both edit the file and then have a program (such as CVS) merge
the two versions of the file. Simultaneous development is also useful
when you have developers distributed across many time zones, as it
eliminates the need to check with other team members before editing a
file.


CVS supports simultaneous development without requiring any
configuration changes or setup. Simultaneous development is most
helpful when you are using text or other line-based files, because
CVS merges are based on the changes in lines. CVS is less able to
merge binary files.


When multiple developers use the same repository directory, each
should check out her own sandbox, develop in that sandbox, commit to
the repository frequently, and update frequently. CVS merges most
changes automatically, and if you update and commit frequently, there
should be few cases where a human has to edit the changes.
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[bookmark: cvs-CHP-5]
Chapter 5. Multiple Users


This [bookmark: cvs-CHP-5-ITERM-1770][bookmark: cvs-CHP-5-ITERM-1771]chapter explains how CVS can be used for
source or [bookmark: cvs-CHP-5-ITERM-1772]content control � how to manage a
group of developers working together on a project without having them
overwrite each other's work, causing loss of data.
It also describes commands that show what each person has done to a
file.


The problem of [bookmark: cvs-CHP-5-ITERM-1773]source control occurs when you
don't have any management software. If you have a
central location for data and two people are using the same storage,
such as the same file, the second person to save a file can overwrite
the first person's changes. Source control software
can prevent this, by either capturing both sets of changes and
merging them together, or by preventing two people from having the
same file checked out at the same time.


CVS is designed to allow developers to work simultaneously on a file.
Several people can work on the same file, each in their own sandbox,
and CVS tries to
[bookmark: cvs-CHP-5-ITERM-1774]merge their changes
to the data in the central repository. If the changes
can't be merged easily, the developer who commits
the second set of changes is asked to resolve the conflict. This
pattern is explained in Chapter 3.


An alternative to simultaneous development is
[bookmark: cvs-CHP-5-ITERM-1775]exclusive development, where one
developer at a time has the editing rights for a file. Some
development teams prefer to use exclusive development, which is
effective for files that can't be merged. CVS
supports the exclusive development of files with a choice of two
methods:



		The first method permits, but does not enforce, exclusive
development. This method uses the cvs watch,
cvs edit, and cvs unedit
command set.




		The second method uses the cvs admin command to
emulate file locking with reserved checkouts and relies on the
rcslock script in the
contrib directory of the CVS source code. This
method requires the assistance of the repository administrator.







Whether you use exclusive or simultaneous development, source control
works only if your project members use it. It is also essential that
they communicate the basic design and structure of the project with
each other. No source control system can take the place of a shared
vision of the project.


Once you are working in a team, you need to be able to see the
changes made by other team members. Studying the history of changes
can help keep the team working toward the same goals, or it can help
determine where the team's goals have diverged. CVS
provides a range of commands for viewing changes.


The diff[bookmark: cvs-CHP-5-ITERM-1776][bookmark: cvs-CHP-5-ITERM-1777][bookmark: cvs-CHP-5-ITERM-1778][bookmark: cvs-CHP-5-ITERM-1779] and rdiff commands
display the changes made between specific revisions of a file and
also allow you to make patches that can be installed with the GNU
patch program. The
annotate[bookmark: cvs-CHP-5-ITERM-1780][bookmark: cvs-CHP-5-ITERM-1781] command displays the most recent change
to each line of a file, along with the revision number of the
revision in which the line was changed and the username of the user
who made the change. The
log[bookmark: cvs-CHP-5-ITERM-1782][bookmark: cvs-CHP-5-ITERM-1783] command displays the log messages and
status information for files.
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[bookmark: cvs-CHP-3-SECT-10]
3.10 Keywords


[bookmark: cvs-CHP-3-ITERM-1606][bookmark: cvs-CHP-3-ITERM-1607]CVS
recognizes keywords that can be included in any source file other
than a binary file. When CVS finds a keyword in a file it is checking
out, it expands the keyword to provide metadata about the latest
revision of the file. CVS keywords take the following form:


$Keyword$


Example 3-21 shows a file that includes CVS keywords.


[bookmark: cvs-CHP-3-EX-21]Example 3-21. CVS keywords


# Makefile for the Wizzard project
# First created by J Vesperman, 1 September 2002
#
# Current revision $Revision: 1.5 $
# On branch $Name:  $
# Latest change by $Author: madd $ on $Date: 2003/07/11 20:00:23 $
   
# Initial declarations
CC=gcc
SUBDIRS = man doc src lib
   
# Declaring phony targets
.PHONY: all clean install
   
all: wizzard
      echo "all: make complete"
   
clean:
      rm -f src/*.o
      rm -f wizzard
      echo "clean: make complete"
   
.
.
.
   
# Log record for Makefile changes:
# $Log: ch03.xml,v $
# Revision 1.5  2003/07/11 20:00:23  madd
# madd final SC edits
#
# Revision 1.4  2003/07/09 21:31:56  madd
# madd SC edits
#
# Revision 1.3  2003/07/07 21:52:50  madd
# madd SC edits
#
# Revision 1.2  2003/06/27 21:47:43  madd
# madd R2 conversion edits
#
# Revision 1.1  2003/06/26 22:22:10  madd
# Initial revision
#


Example 3-21 shows a makefile. The keywords are
expanded when the file is checked out or updated. Example 3-22 shows the resulting expansions.


[bookmark: cvs-CHP-3-EX-22]Example 3-22. Expanded keywords


# Current revision $Revision: 1.5 $
# On branch $Name:  $
# Latest change by $Author: madd $ on $Date: 2003/07/11 20:00:23 $
   
# Initial declarations
CC=gcc
SUBDIRS = man doc src lib
   
.
.
.
   
# Log record for Makefile changes:
# $Log: ch03.xml,v $
# Revision 1.5  2003/07/11 20:00:23  madd
# madd final SC edits
#
# Revision 1.4  2003/07/09 21:31:56  madd
# madd SC edits
#
# Revision 1.3  2003/07/07 21:52:50  madd
# madd SC edits
#
# Revision 1.2  2003/06/27 21:47:43  madd
# madd R2 conversion edits
#
# Revision 1.1  2003/06/26 22:22:10  madd
# Initial revision
#
# Revision 1.2  2002/09/01 06:57:23  jenn
# Initial code in the Makefile.


The full list of possible keywords is provided in Chapter 11. These are the most commonly used
[bookmark: cvs-CHP-3-ITERM-1608][bookmark: cvs-CHP-3-ITERM-1609]keywords:


[bookmark: cvs-CHP-3-ITERM-1610][bookmark: cvs-CHP-3-ITERM-1611][bookmark: cvs-CHP-3-ITERM-1612][bookmark: cvs-CHP-3-ITERM-1613][bookmark: cvs-CHP-3-ITERM-1614][bookmark: cvs-CHP-3-ITERM-1615]
		Author[bookmark: cvs-CHP-3-ITERM-1610]


		
The username of the user who committed the last revision.





		Date[bookmark: cvs-CHP-3-ITERM-1611]


		
The date on which the last revision was committed, in UTC.





		Header[bookmark: cvs-CHP-3-ITERM-1612]


		
A header that contains information about the file, including the
author, date and revision number, pathname of the RCS file, file
status, and whether the file is locked. See Chapter 5 for information about file locking.





		Name[bookmark: cvs-CHP-3-ITERM-1613]


		
The tag name the file was checked out with. This keyword can display
a branch or provide a more meaningful identification of a revision
than the revision number alone. See Chapter 4 for
more information about tags and branches.


		

		[image: ]
		
In CVS 1.11.5, the Name keyword is updated only
on a fresh checkout, and displays only static tags. This problem may
be corrected in a later version.

















		Log[bookmark: cvs-CHP-3-ITERM-1614]


		
Commit messages, dates, and authors, recorded in the file itself. Any
characters that prefix the keyword are also used to prefix log lines;
this enables comment markers to be included automatically. Unlike
most keywords, existing log expansions are not overwritten with the
new ones; the new ones are merely prepended to the list.


		

		[image: ]
		
The cvs log command displays all the information
that the Log keyword
provides.














The Log keyword is best used at the end of a
file, to avoid users having to go through all the log messages to get
to the important parts of the file.


The log created by the Log keyword does not
merge neatly when CVS merges a branch back to the trunk. If it is
likely that your file will be branched and remerged, it is better to
use the cvs log command than to store a log
within the file.





		Revision[bookmark: cvs-CHP-3-ITERM-1615]


		
The CVS internal revision number of the file. This number is specific
to the individual file and does not identify a stage within the
project.








Do not edit
[bookmark: cvs-CHP-3-ITERM-1616]keyword
expansions. CVS will change them automatically each time a file is
checked out. Altering the format or syntax of an expansion may make
it unrecognizable to CVS.


Resist the urge to edit the data stored in the
Log expansion. Doing so
means that it will differ from the output of the cvs log
command, which will create doubt about who actually did
what, and when.


Keyword expansion can be modified when using the
admin, add,
checkout, export, and
update commands. Options to
admin and add modify the
default keyword-expansion mode of a file. Options to
checkout, export, and
update modify the keyword-expansion mode of the
current sandbox version of a file, overriding the
file's default mode. When
checkout and update create
or modify a sandbox, they can set a keyword-expansion mode to apply
to the copy of a file in that sandbox. Some commands (such as
diff ) have temporary keyword-expansion modes
that apply while the command is running.


[bookmark: cvs-CHP-3-ITERM-1617]Keyword-expansion modes are set with
-k or -A flags to the
relevant command. These are the most common modes:


[bookmark: cvs-CHP-3-ITERM-1618][bookmark: cvs-CHP-3-ITERM-1619]
		-kb


		
Inhibit keyword expansion and line-ending conversion. Use this
keyword-expansion mode to signal that a file is binary.


		

		[image: ]
		
CVS can convert line endings from the form appropriate to the server
to the form appropriate to the client. Line-ending conversion can
corrupt binary files.

















		-kk


		
Generate only the keyword name, not the name and the value. Use this
mode when merging different (nonbinary) versions of a file, to
prevent keyword substitution from creating spurious merge errors.





		-ko


		
Generate the version of the keyword string that was present just
before the file was last committed, rather than as it should be with
the modifications of the last commit. This mode is similar to the
effect of -kb, but with line-ending conversion.





		-kv


		
Generate only the value of the keyword, rather than the name and
value. This mode is most useful with cvs export,
but do not use it for binary files. Once a keyword name is removed
from a file, further expansions are not possible unless the word is
replaced.





		-A


		
Reset all sandbox-specific dates, tags, and keyword-expansion modes
to the file's defaults, and retrieve the latest
revision (the revision at the head of the trunk).[bookmark: cvs-CHP-3-ITERM-1618][bookmark: cvs-CHP-3-ITERM-1619] This mode is used
only for checkout and
update.
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[bookmark: cvs-CHP-3-SECT-9]
3.9 Releasing a Sandbox


[bookmark: cvs-CHP-3-ITERM-1603][bookmark: cvs-CHP-3-ITERM-1604][bookmark: cvs-CHP-3-ITERM-1605]The
cvs release command should be used before you
delete a sandbox. CVS first checks whether there are any files with
uncommitted changes; then, if all is well, CVS runs cvs
unedit on each file to signal that you no longer intend to
edit the files, and writes to the history file in the repository to
state that the sandbox was released.[4] CVS
also reports on files and directories that are not currently stored
in the repository.


[bookmark: cvs-CHP-3-FNOTE-4][4] The
cvs unedit command is explained in Chapter 5. The history file is
explained in Chapter 7.




If there are uncommitted changes, CVS alerts you to the changes and
does not release the sandbox. You can use cvs
commit to commit the changes, remove the changed files
manually, or use cvs update -A to revert to a
state where you can release the sandbox (and lose the changed data).


It's not strictly necessary to use cvs
release before deleting a sandbox. You can delete a
sandbox with no effect on the repository. However, if you get into
the habit of using cvs release,
you'll remember to use it the one time you do need
to run an unedit or when you have made an
uncommitted but important change.


The syntax for cvs release is:


cvs [cvs-options] release [-d] directory


The only option to cvs release is
-d, which deletes the sandbox after checking it
for uncommitted changes. You can use cvs release
on an entire sandbox or on a subdirectory within the sandbox.


When you execute cvs release, you must specify a
directory, but you can use a dot (.) to indicate
your current working directory. Example 3-20 shows
cvs release being used to release the
wizzard sandbox. Note that a dot is used to
specify the current working directory as the sandbox to release.


[bookmark: cvs-CHP-3-EX-20]Example 3-20. Using cvs release


bash-2.05a$ cvs release .
cvs server: warning: src/wizzard.h is not (any longer) pertinent
? src/test
? src/test.c
U src/config.h
U src/main.c
You have [0] altered files in this repository.
Are you sure you want to release directory `.': n
** `release' aborted by user choice.


As a response to the question Are you sure you want to
release directory
`directory', any line
starting with Y or y is
considered to be a yes; any other initial character is considered to
be a no.
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3.12 Specifying Default Command Options


[bookmark: cvs-CHP-3-ITERM-1640][bookmark: cvs-CHP-3-ITERM-1641]If you find yourself regularly using
the same options with a command, you can use the
.cvsrc file to set default options and minimize
your typing. If the .cvsrc file is in your home
directory on your client machine, CVS will read the file, look for
the CVS command you are currently running, and will run the command
with the options specified for that command in the file. To
temporarily avoid parsing the .cvsrc file, use
the -f CVS option.


The .cvsrc file format is one line per command.
Start a line with the command you want to modify, followed by the
options you want as the default. You can also specify default CVS
options in the .cvsrc file. To do so, use
cvs as the command.


Example 3-25 shows a .cvsrc
file. This file specifies a default description for adding
files, specifies (using -P) that
update and checkout prune
empty directories, and specifies (using -q) that
CVS run quietly, but not as quietly as it would with the
-Q option.


[bookmark: cvs-CHP-3-EX-25]Example 3-25. A .cvsrc file


add -m "Part of the wizzard project"
update -P
checkout -P
cvs -q
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3.11 Binary Files and Wrappers


[bookmark: cvs-CHP-3-ITERM-1620][bookmark: cvs-CHP-3-ITERM-1621][bookmark: cvs-CHP-3-ITERM-1622][bookmark: cvs-CHP-3-ITERM-1623]The default CVS method of
handling file conflicts works well for text files, because CVS can
determine which lines have changed and add or remove them as
appropriate. It doesn't work well on binary files,
because such files are not usually built around lines of text
separated by carriage returns.


Some files with textual content are not actually text files. Files
such as those created by Microsoft Word or OpenOffice should be
flagged as binary, because line-by-line merging and keyword expansion
could damage the saved data.


		

		[image: ]
		
CVS doesn't work for [bookmark: cvs-CHP-3-ITERM-1624][bookmark: cvs-CHP-3-ITERM-1625][bookmark: cvs-CHP-3-ITERM-1626][bookmark: cvs-CHP-3-ITERM-1627]device files, symbolic links, or other files
that cannot be modified and moved. Rather than trying to store these
files in CVS, include the commands to create or connect them in your
build scripts.














For binary files, CVS uses a different method of conflict resolution.
The two methods CVS has available are MERGE and
COPY. MERGE is the default
CVS method. COPY instructs CVS to provide the
user with both versions of the file if there is a conflict, so the
user can blend the changes manually and recommit.


Binary files should be added to CVS using the [bookmark: cvs-CHP-3-ITERM-1628][bookmark: cvs-CHP-3-ITERM-1629]-kb command option
to cvs add. If the expansion mode is not set at
the time the file is added, the -kb command
option to cvs admin will set the mode
retroactively. This informs CVS not to expand keywords, not to modify
line endings, and to use the COPY method of
conflict resolution. Example 3-23 shows the use of
these command options.


[bookmark: cvs-CHP-3-ITERM-1630][bookmark: cvs-CHP-3-EX-23]Example 3-23. Setting keyword expansion for binary files


bash-2.05a$ cvs add -kb Requirements.doc 
cvs server: scheduling file `Requirements.doc' for addition
cvs server: use 'cvs commit' to add this file permanently
bash-2.05a$ cvs add AcceptanceTest.doc 
cvs server: scheduling file `AcceptanceTest.doc' for addition
cvs server: use 'cvs commit' to add this file permanently
bash-2.05a$ cvs commit
.
.
.
bash-2.05a$ cvs admin -kb AcceptanceTest.doc 
RCS file: /var/lib/cvs/wizzard/doc/design/AcceptanceTest.doc,v
done


The flag to cvs add works well on a file-by-file
basis, but when you need to add or import a large set of files,
setting each binary file's expansion mode manually
is annoying. CVS wrappers allow you to control
the merge methodology or keyword-substitution modes used on a file,
based on the filename (usually specified by the file extension). When
a file matches a wrapper, the merge method or substitution mode in
the wrapper is used instead of the method otherwise used in the
command.


Wrappers can be specified using the -W command
option for update and
import, in the
.cvswrappers[bookmark: cvs-CHP-3-ITERM-1631]
file in the user's home directory on the client
machine, or in the cvswrappers file in the
repository's CVSROOT
subdirectory.


		

		[image: ]
		
The CVSWRAPPERS[bookmark: cvs-CHP-3-ITERM-1632][bookmark: cvs-CHP-3-ITERM-1633] environment variable is
read, but code comments imply that its behavior may change. The code
currently reads one wrapper from this environment variable. If you
are using a version of CVS later than 1.11.2, check the documentation
to see whether multiple wrappers are read.














To specify a wrapper in a .cvswrappers or
cvswrappers file, use the following syntax:


wildcard option 'value' [option 'value'...]


Specify a wrapper using the -W command option as
follows:


 -W "wildcard option 'value'"


In the files, use one wrapper per line.


		

		[image: ]
		
When using wrappers on the command line, use the shell escape
character to escape any symbols that your shell tries to expand.














These are the available [bookmark: cvs-CHP-3-ITERM-1634]wrapper
options:



		-m


		
Indicates the merge methodology to be used for files that match the
pattern. The values for -m are
COPY or MERGE, described
earlier in this section.





		-k


		
Indicates the keyword-expansion mode to be used for files that match
the pattern. The values for -k are the
keyword-substitution modes explained in Section 3.10 in this chapter,
without the -k prefix. For example, the value
that indicates the binary-file mode is b, not
-kb.








Replace wildcard in the wrapper syntax with a
regular expression for pattern matching. Chapter 11
provides a full explanation of CVS pattern matching. These are the
most important of the special symbols:



		*


		
Matches any string, including the empty string





		?


		
Matches any single character








Example 3-24 shows a cvs update
using a wrapper parameter. (Note that I use the shell escape
character for the bash shell to escape the asterisk.)


[bookmark: cvs-CHP-3-EX-24]Example 3-24. Using cvs update with wrappers


bash-2.05a$ cvs update -W"Ma\* -k 'v'"
cvs server: Updating .
U Makefile
cvs server: Updating doc
cvs server: Updating doc/design
cvs server: Updating doc/plan
cvs server: Updating lib
cvs server: Updating man
cvs server: Updating src
bash-2.05a$ less Makefile
#
# Makefile for the Wizzard project
# First created by J Vesperman, 1 September 2002
#
# Current revision 1.3
# On branch  
# Latest change by jenn on 2002/09/12 12:57:40


		

		[image: ]
		
[bookmark: cvs-CHP-3-ITERM-1635]Upgrade to at least CVS 1.10 before
using wrappers to signal binary files. In CVS 1.9 and earlier, the
COPY option of a wrapper overwrites a file
rather than providing two versions.[bookmark: cvs-CHP-3-ITERM-1636][bookmark: cvs-CHP-3-ITERM-1637][bookmark: cvs-CHP-3-ITERM-1638][bookmark: cvs-CHP-3-ITERM-1639]
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4.1 Tagging


[bookmark: cvs-CHP-4-ITERM-1645]CVS
allows you to retrieve any checked-in revision of a file. While
retrieving revisions of individual files is useful,
it's even more useful to be able to retrieve the
compatible set of revisions that make up a complete, functional
version of a project, such as all the revisions that become release
1.0 of a program, or that become the first edition of a book.


Tagging is a way of marking a group of file revisions as belonging
together. You can't use the revision numbers for
this purpose, because revision 2.3 of one file might belong with
revision 2.17 of another. Figure 4-1 shows a group
of file revision numbers, with a string denoting which revision
numbers belong to the same release.



[bookmark: cvs-CHP-4-FIG-1]Figure 4-1. File revisions that belong together


[image: figs/ecvs_0401.gif]
CVS allows you to create a single tag that denotes all the file
revisions that connect to that virtual string. When you want to look
at all the file revisions that belong to a tag, CVS can
"pull the string" to locate the
tagged revisions. Figure 4-2 shows the same group
of files, with the string pulled tight to show which set of revisions
belong to that tag.



[bookmark: cvs-CHP-4-FIG-2]Figure 4-2. Tagged file revisions


[image: figs/ecvs_0402.gif]
A tag can be used to mark a specific revision of a single file or a
specific set of revisions of a group of files�in essence,
naming the string. The tag then gives you a convenient way to
retrieve that revision or matched set of revisions. Remembering the
significance of a text string is much easier than remembering a
version number. Tags are often used to record the version number used
by the developers, rather than the CVS revision number, which is used
primarily as a CVS internal designation.


[bookmark: cvs-CHP-4-ITERM-1646]Tag
names must start with a letter and can contain alphanumeric
characters, [bookmark: cvs-CHP-4-ITERM-1647][bookmark: cvs-CHP-4-ITERM-1648]hyphens (-), and [bookmark: cvs-CHP-4-ITERM-1649][bookmark: cvs-CHP-4-ITERM-1650]underscores (_). Each tag must be unique
within the tagged file. You tag files with the cvs
tag[bookmark: cvs-CHP-4-ITERM-1651][bookmark: cvs-CHP-4-ITERM-1652] and
[bookmark: cvs-CHP-4-ITERM-1653][bookmark: cvs-CHP-4-ITERM-1654]cvs
rtag commands, explained in Section 4.1.1 and Section 4.1.2 of this chapter.


[bookmark: cvs-CHP-4-ITERM-1655]I
recommend that you use meaningful tag names. Tag names should
immediately tell you something about the revisions they tag and, if
they tag across several files, why those revisions belong together.
For example, release-1-3-beta,
release-2-13-patch-5,
testing-1-5-alpha, and
release-2-5-stable are all effective tag names.


Set a standard tag-name format for your project and encourage your
developers to use it. Use names that describe versions of the
project, using the version-naming convention that your developers are
familiar with. Create tag names that your team can use to choose
revisions, rather than allowing them to rely on the
[bookmark: cvs-CHP-4-ITERM-1656][bookmark: cvs-CHP-4-ITERM-1657][bookmark: cvs-CHP-4-ITERM-1658]CVS revision numbers. The CVS numbers
are intended to be internal tools for CVS's use and
can be difficult for humans to relate to stages of the project.


		

		[image: ]
		
Section 7.3.7 in Chapter 7 includes the start of a script that can be
used to enforce tag-name standards automatically.














There are two reserved tag names. CVS uses the
BASE[bookmark: cvs-CHP-4-ITERM-1659] tag name for the revision that was last
synchronized with the repository. CVS uses the
HEAD[bookmark: cvs-CHP-4-ITERM-1660] tag name for the most recent revision in
the repository.


If you and your coworker both check out revision 1.23 of the
main.c file, you both start with a
BASE of 1.23. If your coworker commits twice,
the BASE revision for your sandbox is still
1.23, because you haven't synchronized with the
changes in the repository. The HEAD revision is
now 1.25, because your coworker's two commits were
given revision numbers 1.24 and 1.25. The BASE
revision for your coworker's sandbox has become
1.25, because his sandbox copy of main.c was
synchronized to revision 1.25 when he committed his second change.


[bookmark: cvs-CHP-4-SECT-1.1]
4.1.1 Tagging by Sandbox


[bookmark: cvs-CHP-4-ITERM-1661]Use
[bookmark: cvs-CHP-4-ITERM-1662]the [bookmark: cvs-CHP-4-ITERM-1663][bookmark: cvs-CHP-4-ITERM-1664]cvs
tag command to tag the files in the current sandbox
directory and all subdirectories. By default, cvs
tag adds the tag to the BASE
revision. You can specify files to tag by providing their filenames
as an argument to cvs tag.


The syntax for the cvs tag command is:


 cvs [cvs-options] tag [command-options] tagname [filenames]


cvs tag determines which files and revisions to
mark based on your sandbox, but it marks them based on the revision
that was most recently synchronized with the repository. If changes
have occured in the sandbox since the files were last synchronized
with the repository, those changes will not be
reflected in the tagged revisions.


The [bookmark: cvs-CHP-4-ITERM-1665]-c command option
to cvs tag allows you to check whether your
sandbox files have been modified and not committed before you tag the
files. If cvs tag -c finds uncommitted changes,
it will stop without tagging any files. If you want to tag the
revision in the repository, without the uncommitted changes, omit the
-c and rerun the cvs tag
command. If you want to tag the revision in the sandbox, commit your
changes before rerunning cvs tag.


You can use dates, existing tags, or revision numbers to determine
which revisions to tag. Use the
-r[bookmark: cvs-CHP-4-ITERM-1666][bookmark: cvs-CHP-4-ITERM-1667] revision or
-r tagname options to cvs
tag to specify a revision or an existing tag, and use the
-D date[bookmark: cvs-CHP-4-ITERM-1668]
option to specify a date. If you're using a date,
CVS will tag the latest revision before the date you specify. See
Chapter 11 for more information on dates.


The -f[bookmark: cvs-CHP-4-ITERM-1669] option
can be used only in combination with -r or
-D. This option instructs CVS to use the
HEAD revision if no revision can be found to
match the revision specified by -r or
-D.


By default, cvs tag acts
recursively down the sandbox subdirectories. The
-l option restricts it to the local directory. You can
also use -R to explicitly instruct CVS to act
recursively, should you feel the need to be that explicit.


Example 4-1 shows how to use cvs
tag to tag the files in the current sandbox directory with
the tagname pre_alpha_0-1.


[bookmark: cvs-CHP-4-EX-1]Example 4-1. Using cvs tag


bash-2.05a$ cvs tag pre_alpha_0-1
cvs server: Tagging .
T Changelog
T INSTALL
T Makefile
T README
T TODO
cvs server: Tagging doc
cvs server: Tagging doc/design
T doc/design/AcceptanceTest.doc
T doc/design/Analysis.rtf
T doc/design/Requirements.doc
T doc/design/Specification.rtf
cvs server: Tagging doc/plan
T doc/plan/Schedule.rtf
cvs server: Tagging lib
cvs server: Tagging man
cvs server: Tagging src
T src/config.h
T src/main.c


[bookmark: cvs-CHP-4-SECT-1.2]
4.1.2 Tagging by Date or Revision


[bookmark: cvs-CHP-4-ITERM-1670][bookmark: cvs-CHP-4-ITERM-1671]The cvs
rtag command allows you to tag files without referring to
a specific sandbox. Instead of using the sandbox to determine which
revisions of which files to tag, rtag relies on
the parameters to the command. You must use either the
-r or -D options to specify
which revision of the files in question to tag, and you must specify
at least one directory name, filename, or module name. Modules are
explained in Chapter 7. If you specify multiple
directories, files, or modules, separate them with spaces.


The syntax for the [bookmark: cvs-CHP-4-ITERM-1672][bookmark: cvs-CHP-4-ITERM-1673]cvs
rtag command is:


 cvs [cvs-options] rtag command-options tagname filenames


Example 4-2 shows the cvs rtag
command being used to apply the pre_alpha_0-2
tag to all files within the wizzard directory
and its subdirectories. The -r HEAD option
specifies that the pre_alpha_0-2 tag be applied
to the HEAD revision of all files.


[bookmark: cvs-CHP-4-EX-2]Example 4-2. Using cvs rtag


bash-2.05a$ cvs -d cvs:/var/lib/cvs rtag -r HEAD pre_alpha_0-2 wizzard
cvs rtag: Tagging wizzard
cvs rtag: Tagging wizzard/doc
cvs rtag: Tagging wizzard/doc/design
cvs rtag: Tagging wizzard/doc/plan
cvs rtag: Tagging wizzard/lib
cvs rtag: Tagging wizzard/man
cvs rtag: Tagging wizzard/src


If you are in a sandbox when you use the cvs
rtag command, CVS uses the repository referenced in that
sandbox's CVS directory as the
repository to search for the files to be tagged. If you are in a
sandbox that is connected to a repository other than the one you want
to act on, leave the sandbox or use the -d
repository_path[bookmark: cvs-CHP-4-ITERM-1674] CVS option as I've
done in Example 4-2.


If your current working directory is not a sandbox, you can specify
the repository with either the CVSROOT
environment variable on the client machine or the -d
repository_path CVS option.


When you want to tag the current revision of any file in the
repository, use -r HEAD[bookmark: cvs-CHP-4-ITERM-1675]. Be aware
that CVS operations are not atomic, so if someone commits while you
are tagging and you use -r HEAD, you may find
that one directory has been tagged at the point before your
coworker's commit and another has been tagged after
it.


When using the -D[bookmark: cvs-CHP-4-ITERM-1676] option,
be aware that, unless a time has been specified, CVS tags the most
recent revision at midnight on the day in question. This means that
if you use -D 12 Feb 2002, CVS tags the file
revisions as they were at 12:00 A.M. on 12 February 2002, local time.
Date formats are listed in Chapter 11.


Most of the options to cvs tag can be used the
same way with cvs rtag. The
-l and -R options control
recursion, and the -r, -D,
and -f options specify revisions as they do with
cvs tag. The -c option to
cvs tag is not used with cvs
rtag.


[bookmark: cvs-CHP-4-SECT-1.3]
4.1.3 Retrieving Tagged Files


[bookmark: cvs-CHP-4-ITERM-1677][bookmark: cvs-CHP-4-ITERM-1678]To list the tags on a file, use
cvs status -v[bookmark: cvs-CHP-4-ITERM-1679][bookmark: cvs-CHP-4-ITERM-1680] in a sandbox that includes the file.
This command also provides information, such as the current sandbox
(or working) revision, the current repository
revision, and any sticky information in the current sandbox. The tags
are listed at the bottom of the report. You may note that some tags
have the word "branch" beside the
revision number; these are the tags at the base of a branch,
explained in Section 4.3
later in this chapter. Example 4-3 shows the
use of cvs status to show tags for
main.c.


[bookmark: cvs-CHP-4-EX-3]Example 4-3. Listing file tags


bash-2.05a$ cvs status -v src/main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:    1.9
   Repository revision: 1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)
   
   Existing Tags:
     pre_alpha_0-2                 (revision: 1.9)
     pre_alpha_0-1                 (revision: 1.9)


To retrieve a tagged file or set of files, use the
-r[bookmark: cvs-CHP-4-ITERM-1681][bookmark: cvs-CHP-4-ITERM-1682][bookmark: cvs-CHP-4-ITERM-1683][bookmark: cvs-CHP-4-ITERM-1684]
tagname option to cvs
checkout or cvs update. Use
checkout to create a new sandbox, and use
update to modify an existing sandbox. If you
retrieve a set of tagged files into an existing sandbox, any existing
files will be overwritten with the tagged revisions, but changes you
have made since the files were last synchronized with the sandbox
will be merged forward into the new revisions. Example 4-4 shows a checkout of a tagged
[bookmark: cvs-CHP-4-ITERM-1685]sandbox.


[bookmark: cvs-CHP-4-EX-4]Example 4-4. Checking out a tagged sandbox


bash-2.05a$ cvs -d cvs:/var/lib/cvs checkout -r pre_alpha_0-2 wizzard
cvs server: Updating wizzard
U wizzard/Changelog
U wizzard/INSTALL
U wizzard/Makefile
U wizzard/README
U wizzard/TODO
cvs server: Updating wizzard/doc
cvs server: Updating wizzard/doc/design
U wizzard/doc/design/AcceptanceTest.doc
U wizzard/doc/design/Analysis.rtf
U wizzard/doc/design/Requirements.doc
U wizzard/doc/design/Specification.rtf
cvs server: Updating wizzard/doc/plan
U wizzard/doc/plan/Schedule.rtf
cvs server: Updating wizzard/lib
cvs server: Updating wizzard/man
cvs server: Updating wizzard/src
U wizzard/src/config.h
U wizzard/src/main.c


When you check out or update a sandbox using a nonbranch tag or a
date (branches are explained later in this chapter), the tag or date
is sticky[bookmark: cvs-CHP-4-ITERM-1686] on the files in that sandbox. A sandbox
checked out with a date or a nonbranch tag is a static representation
of the project at that point. You cannot commit changes to a file
checked out as static. Stickiness applies only to the sandbox copy of
a file and does not affect the repository. See Section 4.2 of this chapter for
more details.


[bookmark: cvs-CHP-4-SECT-1.4]
4.1.4 Removing and Moving Tags


Normally, tags are intended to remain fixed, to mark a specific
moment in time. Sometimes, you do need to remove, rename, or move a
tag. Do this with caution, as these actions may discard historical
information and may be impossible to undo.


There are special tags called branch
tags[bookmark: cvs-CHP-4-ITERM-1687][bookmark: cvs-CHP-4-ITERM-1688], explained in Section 4.3 of this chapter. If
you try to remove or move a branch tag, CVS returns an error message
and will not delete or move the tag, though you can force CVS to
remove or move the branch tag with the -B
option.
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Do not delete, move, or rename a branch tag without an extremely good
reason and a very recent backup of the repository, as doing so can
cause data loss.














[bookmark: cvs-CHP-4-SECT-1.4.1]
4.1.4.1 Removing a tag


[bookmark: cvs-CHP-4-ITERM-1689]There
usually is no need to remove a correctly placed tag from a file.
However, if you make an error when tagging, you may want to remove
the tag and try again.


[bookmark: cvs-CHP-4-ITERM-1690][bookmark: cvs-CHP-4-ITERM-1691]To remove a
tag, use the -d option:


cvs tag -d tagname [filename]


or:


cvs rtag -d tagname filename


If you use the rtag command outside a sandbox,
you need to specify the repository path. If you use
rtag inside a sandbox, CVS searches the
CVS subdirectory to determine the repository.


The
tag[bookmark: cvs-CHP-4-ITERM-1692][bookmark: cvs-CHP-4-ITERM-1693]
command must be used within a sandbox, and by default acts on the
files in the current sandbox directory and its subdirectories. CVS
searches the CVS subdirectory to determine the
repository.


Example 4-5 shows the use of cvs
tag to remove a tag. The user is in the top level of the
project's sandbox.


[bookmark: cvs-CHP-4-EX-5]Example 4-5. Removing tags


bash-2.05a$ cvs tag -d pre_alpha_0-2        
cvs server: Untagging .
cvs server: Untagging doc
cvs server: Untagging doc/design
cvs server: Untagging doc/plan
cvs server: Untagging src


[bookmark: cvs-CHP-4-SECT-1.4.2]
4.1.4.2 Moving a tag


[bookmark: cvs-CHP-4-ITERM-1694]The
most common reason to move a tag is to correct a tagging mistake.
Some project teams also like to have a mobile tag that marks the most
recent version that is ready for release or the current bugfix
version of the project, and they move that tag when they finish a new
version.


To move a tag from one revision to another revision in the same file
or set of files, use the -F option to
cvs tag and
cvs rtag. Use
-r to designate the revision to move the tag to
and -F to designate the tag to move. Example 4-6 shows the use of cvs rtag
to move a tag, from within a sandbox. The status report for the file
is shown before and after the move. Because I am using
rtag rather than tag, I
need to specify the full path from the repository root directory to
main.c, including the project name. I
don't need to specify the full path with
cvs status, because I'm in the
sandbox.


[bookmark: cvs-CHP-4-EX-6]Example 4-6. Moving a tag


bash-2.05a$ cvs status -v src/main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:    1.9
   Repository revision: 1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:          (none)
   Sticky Date:         (none)
   Sticky Options:      (none)
   
   Existing Tags:
     pre_alpha_0-1                 (revision: 1.9)
bash-2.05a$ cvs rtag -r 1.8 -F pre_alpha_0-1 wizzard/src/main.c
bash-2.05a$ cvs status -v src/main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:     1.9
   Repository revision:  1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:           (none)
   Sticky Date:          (none)
   Sticky Options:       (none)
   
   Existing Tags:
     pre_alpha_0-1       (revision: 1.8)


[bookmark: cvs-CHP-4-SECT-1.4.3]
4.1.4.3 Moving or removing tags from Attic files


Files that have been removed from the main trunk using cvs
remove[bookmark: cvs-CHP-4-ITERM-1695][bookmark: cvs-CHP-4-ITERM-1696], or that
were never on the trunk, are stored in an
Attic[bookmark: cvs-CHP-4-ITERM-1697][bookmark: cvs-CHP-4-ITERM-1698] subdirectory in the repository. These
files may be associated with old tags that should be removed, moved,
or renamed. There is no easy way to perform these tasks for files in
the Attic directory using cvs
tag, but cvs rtag provides the
-a option, which applies -d
and -F to tags in removed files
(i.e., in the Attic) from the appropriate module
or directory.


If you are using the -r revision option with
tag or rtag, CVS searches
Attic files to determine whether the revision
existed in those files. The -a option is
unnecessary if -r is specified.


[bookmark: cvs-CHP-4-SECT-1.4.4]
4.1.4.4 Renaming a tag


[bookmark: cvs-CHP-4-ITERM-1699]If
you or one of your development team has added a tag that does not
conform to your tag-name standards, or that is inaccurately named,
you can rename it.


CVS does not include a command to rename a tag, but the -r
option to tag and
rtag makes it easy to add a new tag to the
revisions that were tagged with an existing tag. Then you can remove
the old tag. (Do not try to use this approach with branches.)


Example 4-7 shows how to rename a tag. The goal is
to rename pre_alpha_0-1 to
pre_beta_0-1. First, cvs tag
-r is used to tag all the
pre_alpha_0-1 files with
pre_beta_0-1. Next, the unwanted
pre_alpha_0-1 tag is deleted via a cvs
tag -d command. The effect is the same as renaming
pre_alpha_0-1 to
pre_beta_0-1.


[bookmark: cvs-CHP-4-EX-7]Example 4-7. Renaming a tag


bash-2.05a$ cvs tag -r pre_alpha_0-1 pre_beta_0-1              
cvs server: Tagging .
T Changelog
T INSTALL
T Makefile
.
.
.
cvs server: Tagging src
T src/config.h
T src/main.c
bash-2.05a$ cvs tag -d pre_alpha_0-1
cvs server: Untagging .
D Changelog
D INSTALL
D Makefile
.
.
.
cvs server: Untagging src
D src/config.h
D src/main.c


[bookmark: cvs-CHP-4-SECT-1.5]
4.1.5 Removed Files


If a file has been removed from the project in the revisions
you're tagging, the file will not be tagged. If the
file is not added again, this won't matter.


If a file has been removed and then added again, there is no simple
way to show whether the tag doesn't exist in that
file because the tag was created between the remove and the second
addition, or because the tag is older than the file. You can use
dates to determine which is the case, or you can issue the command
[bookmark: cvs-CHP-4-ITERM-1700][bookmark: cvs-CHP-4-ITERM-1701]cvs
rdiff -s -r tagname project. The -s
option to rdiff provides a summary report that
lists files that have been changed, added, or removed.


To tag a removed file as well as existing files, use the
-r option to cvs tag and
cvs rtag. Using -r HEAD is
typical.


If you are tagging against the HEAD, you may
want to find a way to prevent others from changing the repository
between the time you decide the files are ready to be tagged and the
time you actually tag them. Some suggestions for doing this are
included in Section 6.7.1
 of Chapter 6.


[bookmark: cvs-CHP-4-SECT-1.6]
4.1.6 Tagging Strategies


[bookmark: cvs-CHP-4-ITERM-1702]Tagging
makes it easier to retrieve snapshots of a project. The basic rule is
to tag every time you reach a significant stage of a project. At an
absolute minimum, tag every time you branch and tag on completion of
each release of a project.


Devise your own in-house tagging strategy. The following list of
times to consider tagging is heavily biased toward programmers:



		On completion of each major feature




		At each milestone or each major phase of a project




		Just before dropping an existing feature




		Just before testing begins




		Before making changes that might break working code




		Just before splitting off a branch




		Just after merging a branch







Use meaningful tag names in a fixed format, including all the
essential information in the tag name. This is one possible, but very
detailed, format for tag names:


version-[alpha-|beta-][test-|final-|patch-][patch#-][pub|priv]


When you need to check out an older version of the code to test it or
create a patch, you need an easy way to identify the exact version
you're after. This tag-name format lists the version
number, whether the tagged release is a test or final release, the
release's stage of testing, and whether it is an
internal or external release.


Remember, this format is just an example. Use your own format, based
on your own project team's needs. Most project teams
prefer a shorter format than the one shown here.[bookmark: cvs-CHP-4-ITERM-1703]
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Chapter 4. Tagging and Branching


One of the most helpful yet underused facilities of CVS is the
tag[bookmark: cvs-CHP-4-ITERM-1642].
CVS's tagging feature allows you to label a revision
for later retrieval. This feature also allows you to fork development
so that you can work on two or more versions of your project
simultaneously. The version that has been forked off is called a
branch[bookmark: cvs-CHP-4-ITERM-1643],
and the main line of development is called the
trunk[bookmark: cvs-CHP-4-ITERM-1644].


This chapter explains tags, branches, and how to merge branches and
trunks. It also discusses why and when to branch and provides
strategies and hints for using branches effectively in your project.
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4.2 Stickiness


[bookmark: cvs-CHP-4-ITERM-1704]Stickiness is an
important concept in CVS, especially when talking about tagging and
branching. Stickiness is primarily internal to CVS, but it affects
what can be done in a sandbox.


When a file in a sandbox has a persistent state that is not the
default state in the repository, the persistent state is said to be
sticky. A sandbox copy of a file can be set to a
specific revision, belong to a branch, or have specific keyword
options. Any of these things can cause a file to be sticky.


A file can be set to a specific revision by being retrieved from the
repository with a tag, revision number, or date. If the file is
retrieved with a date, it is said to have a sticky
date. If it is retrieved with a tag, it is said to have a
sticky tag[bookmark: cvs-CHP-4-ITERM-1705], and if it is retrieved with a revision
number, it is said to have a sticky revision.


Along the same lines, a sandbox file that belongs to a branch is said
to have a sticky
branch[bookmark: cvs-CHP-4-ITERM-1706][bookmark: cvs-CHP-4-ITERM-1707], and a sandbox file with
sandbox-specific keywords has sticky
keywords[bookmark: cvs-CHP-4-ITERM-1708][bookmark: cvs-CHP-4-ITERM-1709].


A sticky state applies to all commands run on the file. A file with a
sticky date, revision, or nonbranch tag will not be updated to a more
recent copy; nor can such files be committed. A file with a sticky
branch is always committed to or updated from the branch in question.


Sticky states on a file can be viewed with cvs
status. For example, use the command cvs status
index.htm to see the status for the
index.htm file. Example 4-8
shows a cvs status report that lists a sticky
branch.


[bookmark: cvs-CHP-4-EX-8]Example 4-8. Viewing a sticky file


bash-2.05a$ cvs status main.c
=  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =  =
File: main.c                Status: Up-to-date
   
   Working revision:     1.9
   Repository revision:  1.9     /var/lib/cvs/wizzard/src/main.c,v
   Sticky Tag:           beta_0-1_branch (branch: 1.9.2)
   Sticky Date:          (none)
   Sticky Options:       (none)


Sandbox directories can also have sticky states, and a directory with
a sticky state applies that state as the default to any file added to
that directory. Sticky states in a directory can be seen in the
Tag file in the CVS
subdirectory of that directory. Example 4-9 shows a
Tag file.


[bookmark: cvs-CHP-4-EX-9]Example 4-9. Stickiness in the Tag file


bash-2.05a$ less CVS/Tag
Tbeta_0-1_branch


Stickiness is created or changed using the -k,
-D, or -r options to
cvs checkout or cvs update.
It can be removed with cvs update -A, which
retrieves the current HEAD revision from the
trunk of the repository, resets the state to the default for the
appropriate files, and clears any directory stickiness.


To clear stickiness from a directory, you must use cvs
update -A on the directory. Using cvs update -A
files, where files refers to a file
or files, does not clear directory stickiness or affect other files
in the directory.
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