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Scripts have long been used around a Perforce server to create small tools, automated processes
such as builds, triggers and full-blown applications.

Perforce now fully supports integrations into three scripting languages: Perl, Python or Ruby. These
integrations, dubbed P4Perl, P4Python and P4Ruby, extent the scripting language by adding a P4
class. With this class, communication with the server and processing of the output becomes much
simpler and allows a script writer to concentrate on the essential functions of the script instead of
worrying about regular expressions and parsing of outputs.

This white paper is not intended as a replacement for the documentation, P4Script.pdf, available on
the Perforce website. Instead the paper should be seen as an introduction into the concepts of the
scripting integrations and to show some working examples.

-38 9:"+&"0%4&,701;+1*<&$"*<6"<Y&=

Many scripting languages have common characteristics:
;-"5<&5%6(3)%6.)HKE%&H" <" #&H'(,"(-,4<53#'(+,"()(=5"&.) 3(4)- B %#>

This means scripting languages can be used interactively in a shell for quick tests and try-outs. They
are also very suitable for rapid prototyping.

-"5<&5%6(3)%6. )68 ?%6)45-(&?<5%66>

"#$968S'() - B+ $(./$OL(2*+8)%*3B($/12*, $%68$%6+$45-6(6) [$($/12*89

Instead of statically determining the type of a variable, scripting languages variables are dynamically
typed, that is, a variable can be of any type and can accept any method call, either responding or
rejecting the method. !

This makes scripting languages useful for rapid prototyping, but, as the example of Smalltalk shows,
does not prevent them from being used in larger applications.(

(

;-"5<&5%6(3)%6.)6#F() "#(, +&#% BBHIEH >

(

The object-oriented programming paradigm makes creating larger, reusable components easier and
encourages clean interfaces through encapsulation.(

(

C*#?2(.$#().&,4)&5-(4#4,"?(4)%)6#4#%&8(,+&#%(=5)()(6)" @) 6#(-,3B#-&,">
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Instead of worrying about memory management, users of scripting language can focus on the task at
hand.(

(
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Scripting languages are often the glue that binds applications together. For that purpose they come
with many built-in libraries that can deal with a plethora of tasks from file management, network
programming, and database access to full-blown GUIs. (
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This encourages programmers and enthusiasts to create additional libraries for particular tasks.
P4Python, P4Perl and P4Ruby are such libraries.(

P4Python, P4Perl and P4Ruby (collectively also known as P4Script) are scripting language extensions
written in C++, which wrap the standard Perforce C++ API (P4API). The P4API is very powerful but
not easy to use for rapid prototyping and requires access to a C++ compiler.

P4Script allow users to create simple scripts, but also larger applications that can access the Perforce
server in a simple and standardized way.

Each interface defines a P4 class with, language and naming conventions permitting, identical
interface. The only major difference between P4Perl and the other interfaces is that Perl has no real
concept of exceptions. Therefore error handling in P4Perl scripts is usually different than in
P4Python and P4Ruby.

The P4Script interfaces are provided in source code. Consult the release notes on how to build and
install each interface, which requires access to a C++ compiler, normally provided on any UNIX and
UNIX-like platform. There is ready-made compiled version available for Windows. Source code and

installers can be downloaded from the Perforce ftp server.

The current version installed of particular P4Script can be identified by invoking the class method
“identify()”:

?@D701& E%+:'5 &
2@7?%@% P4.Identify()
?@CO6#HA P4.identify
2@7A+* & P4.identify()

The output of the method is a string in 3 lines and looks similar to this:

Perforce - The Fast Software Configuration Management System.
Copyright 1995-2009 Perforce Software. All rights reserved.
Rev. P4Ruby/NTX86/2008.2/184124 (2008.2 API) (2009/01/08).
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A P4 instance represents a connection to a Perforce server and can be used to send one or several
commands to the server.

Connection must be explicitly established with the “connect ()’ command.

Compare this to calling the command line client directly or via an execute method from the script.
There, the connection is immediately available but must be re-established for every single
command, which implies creating a new socket pair and spawning a new thread or forking a new
process on the server side.

For the P4Script integrations, the connection stays open until terminated with the “disconnect ()”
command or when the script finishes, in which case the connection is normally cleaned up by the
garbage collector. Nevertheless, it is considered good form to disconnect from Perforce before
exiting the script.

)GG™5 & | ?@?A+™& | 2@?%@8 2@CHHR: H,"<%&
)**0%7+ & P4.connect() P4.Connect() P4#tconnect() Establish connection
with the server

11,7**%7+ & | P4.disconnect() | P4.Disconnect() | P4#disconnect() Disconnects from the
server. Connection can
be established again
later.

)"**%7+%5& | P4.connected() P4.Connected() P4#tconnected?() | Boolean method
indicating current
connection state.

The central method used is the “run ()” method. With this, the script sends commands to the
Perforce server. Commands available and syntax are identical to the command line client P4.

Before establishing the connection, and, except for the Port, for every command, the environment
can be set through attributes of the P4 object.

Defining the environment though the settings of attributes takes priority over all other ways the P4

object sets up its environment, which are, in order of precedence:

- P4CONFIG file

- Shell environment variables

- Registry (on Windows)

- Defaults
A user can check which PACONFIG was used by interrogating the read-only string attribute
“p4config_file”.



The following attributes are available:

K"G%& "#$%
0+ & String
6,%08 String
7$1%%& String
7:"0,%+& String
St & String
725 & String
205 & String
+17L%+MgL$% | String
0< & String
/%0,1"* & String
" 1IM$%/%S$ Integer
+"<<%% Integer

G"N0%,6%+& Integer
G"N,7"*0'2, & | Integer
G"N$'7L+1G%. | Integer
%N7%;+1*M$%8 Integer

,%00/%0M$%246$ | Integer
5%#6<& Integer

&%'()*$+*,4

PAPORT

P4USER

P4ACLIENT

P4CHARSET

P4HOST

Current working directory

P4PASSWD

P4TICKETS

The name of the application (as shown in p4 monitor and the log)
The version of the application (as shown in p4 monitor and the log)
Lock server output format to specific client level

Set to 1 or True, provides output in tagged form, otherwise in string
form

Overrides maxresults from the group spec

Overrides maxscanrows from the group spec

Overrides maxlocktime from the group spec

Defines under which circumstances exceptions are thrown (see
below)

Server level (read only)

Set the debug value, which provides varies additional output

All writeable parameters can be changed after a connection has been made, with the exception of

“port”. Changing the port has no effect after connecting and setting this attribute might raise an

exception.

The attributes “prog” and “version” can be used to identify the running script in the monitor and the

log. Without setting these attributes, the name shown in the monitor will be “unnamed p4-XXX

script” (with XXX replaced by perl, python or ruby).

The default “api_level” is defined by the P4API compiled into the integration. Here are the current

client levels:

K K K K K K K K K K K K

client protocoll: 97.1
client protocol 2:
client protocol 3:
client protocol 4:
client protocol 5:
client protocol 6:
client protocol 7:
client protocol 8:
client protocol 51: 2001.1
client protocol 52: 2001.2
client protocol 542002.1

client protocol 55: 2002.2

97.2
97.3
98.1
98.2
99.1
99.1
99.2



K K K K K K K K K

client protocol 56:
client protocol 57:
client protocol 58:
client protocol 59:
client protocol 60:
client protocol 61:
client protocol 62:
client protocol 63:
client protocol 64

2003.2
2004.1
2005.2
2006.1
2006.2
2007.2
2007.3
2008.1
2008.2

(These values are taken from the knowledge base article

http://kb.perforce.com/P4dServerReference/ProtocolLevels/PerforceClientLevels).

Changing the client level causes the server to respond to request in the format that existed at that
level. This attribute can be used to ensure that a script receives the expected response from a server
even if the client APl is upgraded. For example, by setting “P4.api_level = 64” for a 2008.2 P4Script
program, a programmer can ensure that when the script is run with a later version of P4Script, the

response of the server is still identical to the 2008.2 level.

Tagged mode and exception level will be explained below.

It is time to show some examples on how to use P4Perl, PAPython and P4Ruby. Here is the same
script in the 3 different scripting languages currently supported:

P4Perl:
use P4;
my $p4 = new P4;
$p4->SetPort( "1666" ) ;
$p4->Connect () or die ("connect");
for my $user ($p4->Run("users")) {
print "Hello $user->{ 'User' }\n";
}
$p4->Disconnect() ;
P4Ruby:

require “P4”
P4 = P4.new

p4.connect

}

p4.disconnect

P4 .port = “1666”

p4.run(“users”) .each ({
puts “Hello #{user[“User”]}”

P4Python:




import P4
p4 = P4.P4()
p4.port = “1666”
p4.connect()
for user in p4.run(“users”):
print “Hello %s” % user|[“User”]
p4.disconnect()

All three programs produce exactly the same output if the connection succeeds. In case of a failure,
the Python and Ruby scripts will throw exceptions.

Line #1 imports the P4 module into the script.

Line #2 creates a P4 object. There is no connection to the Perforce server yet.

Line #3 sets an attribute as an example of how the environment could be defined.

Line #4 establishes the connection to the Perforce server.

Line #5 runs the command “p4 users” and iterates through the output, using the variable “user”.
Line #6 prints out “Hello <username>" for each user, accessing the field “User” in the result set.
Line #7 closes the block of the iteration (not necessary in Python)

Line #8 (#7 in the Python script) disconnects from the server again.

83Q C6*&G%+:'5&
83Q3- J0<6G%*+,&"*58%+60*&/ W/ &

"#'$"$ %&'()*+,-
The standard form of the “run()” method is

P4 .run (command, args)

Here, “command” is a standard Perforce command like “sync” or “edit”, and “args” are the
command arguments.

Arguments have to be provided as a list or as separate arguments, but not a single string. For
example, to run the equivalent to the following P4 command from the command line,

p4 changes -m 1 -c bruno_ws

use one of the following syntaxes

p4.run(“changes”, “-m”, “1”, “-c”, “bruno_ws”)
p4.run(“changes”, [“-m”, “1”, “-c¢”, “bruno_ws”])

Do not use a single string for all arguments because the server cannot parse these and will deliver
the wrong result.

S [*(&+.012(*-.1+3.,1"*3.)43*
The “run” command always returns an array, even if there is only a single result. The content of the
array depends on the setting of the “tagged” attribute.

The standard is to use a +.//%0 mode of 1 (True). This means the server return values in key-value
pairs, which will be stored in a hash dictionary. This is equivalent to running the P4 command line
client with the option “-ztag”.



When setting the tagged mode to 0 (False), the server will return strings instead.

Observe the difference between tagged and untagged mode (here in Python):

p4.tagged = 1

p4.run(“changes”, “-ml”)

= [{'status': 'submitted',6 'client': 'bruno_ws',
'user': 'bruno', 'time': '1237901268', 'change':
'824', 'desc': 'changed filetype\n'}]

p4.tagged = 0

p4.run(“changes”, “-ml”)

= ["Change 824 on 2009/03/24 by bruno@bruno_ws 'changed
filetype '"]

In most cases, the tagged mode is easier to use, because retrieving results is a simple lookup.
Untagged mode normally requires a parsing of the output, which can be error prone.

The server nowadays (2008.2) provides the same information and often even more information in
tagged form than the standard output. There are few exceptions, one of which to date is “p4 diff2 -
ds”, the summary format for the diff2 command, which has no tagged mode yet and requires

untagged output.

Another example is “p4.run_counter()”, which in tagged mode returns an array with two key-value
pairs, one for the name and the other for the value. The untagged output simply returns an array
containing the counter value as a string.

p4.tagged = 1
p4.run(“counter”, “change”)
= [{'counter': 'change', 'value': '1033'}]

p4.tagged = 0
p4.run(“changes”, “-ml”)
= ['1033']

If the server returns an error or a warning, P4Python and P4Ruby will throw an exception of type
P4.P4Exception and P4::P4Exception, respectively.

Perl does not have any standardized exception handling, so users of P4Per| will need to check the
result of the methods P4.ErrorCount () and P4.WarningCount () to see if any errors occurred. Errors
and warnings are then retrieved as an array with the command P4.Errors () and P4.Warnings ().

By default, P4Python and P4Ruby will throw an exception for every error and every warning. A
warning arises, for example, if “p4 sync” returns with the message “file(s) up-to-date”.

III

You can control when P4Python and P4Ruby throw exceptions through the “exception_leve
attribute.

R%/% K"G%& 19%,701;+1™* &
S& | RAISE_NONE No exceptions are thrown; need to check errors and warnings

10



- & | RAISE_ERRORS | Only errors are thrown, warnings are ignored
8& | RAISE_ALL Errors and warnings are thrown

¥ The default value for the exception_level is 2 (RAISE_ALL).
¥ The symbolic names are defined as class constants in the P4 class for P4Python and P4Ruby.

P4Ruby also has a method that can change the exception_level for a block only and then resets it

again to its original value:

require “P4”

p4 = P4.new
p4.api_level = 64
p4.connect

p4.at_exception_level (P4::RAISE_ERRORS) do
p4.run(“sync”, “...”)
end

p4.disconnect

In this code snippet, the command “sync” is run with the exception_level lowered to avoid throwing
an exception if the server sends a warning that all files are already up-to-date.

Future versions of P4Python will support the same method, to be used with the Python “with”

keyword.

If you do not catch the P4Exception, your script will terminate with an uncaught exception error,
printing out the message from the server as well as the stack trace of where in the script the

exception happened.

Python, Perl and Ruby all allow users to call arbitrary methods on an object. This enables P4Python,
P4Perl and P4Ruby to generate additional methods. This technique is used for the “run” method.

The idea is to replace the sequence

P4 .run (“command”)

with the generated method

p4.run_command() # Python, Ruby
$p4->RunCommand () # Perl

This makes the syntax a little bit easier to read, but it also permits us to override some of these new

methods to provide additional functionality.

The form “run_command()” and “run(‘command’)” are normally equivalent (i.e. when not
overridden); the former is simply translated into the latter.

The following methods are overloaded in P4Python, P4Perl and PARuby

E%+'5& & J551+1"™*"$&6*7+1*"$1+A&
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06*M(1$%$' WV Returns DepotFile array

06*M$'<1*U&/ Takes p4.password as the input

06*M;",,2'05U '$5B&* %% | Sets the password without prompting

06*M0%,'$/%\& Can use a resolver object (Perl, Python) or a block (Ruby)
06*M,6#G 1+ Can have a change form argument

You can get the original functionality of each command back by using the form “run(‘command’)”,
for example “run(‘filelog’)” instead of “run_filelog()"”.

Every P4.DepotFile object contains a list of revisions of type P4.Revision. Revisions can also contain a
list of integrations of type P4.Integration. Details are described in the documentation. The method
run_filelog() is overwritten to provide a more user-friendly output.

To find out more about “run_resolve()” and the resolver object, please consult the P4Script manual.

There are special commands for handling forms, such as “change”, “branch” and “client” and all
o n
-i

other commands that normally open an editor from the command line and have “-0” and
options for redirecting output and input.

Running a command such as “client” from a script as a simple “run” command would open an editor,
which is usually not what the script author intended. Instead of requiring users to specify “-o” for

“
-1

output and for input for every spec form, there are shortcuts that provide these options

automatically.
These shortcuts are

E%+:'5 & 19%,701;+1™* &

(%+7:MW('0GXU"0<]V Equivalent to run(“<form>", -0”, args)[0]

L' 1Y%MW('0GXU,;%7B&"0€,\ Equivalent to run(“<form>”, “-i”, “args”) with p4.input = spec
;"0,%9MW('0GXU+%N+5&V | Parses a text doc and converts it into a Spec object
('0OG"+MW('0GXU,;%7¥ Takes a spec and converts it into back into a single string document
5%%$%+%MW('0GXU®<,V | Equivalent to run(“<form>”, “-d”, args)

The naming convention for Perl is P4.Fetch<Form>(), for example, P4.FetchClient().

The spec object returned or expected as an argument is of class IL *<#-, which is a subclass of the
standard hash dictionary class for Perl, Python and Ruby. The spec is pre-parsed and stored as key-
value pairs in the hash dictionary. This greatly simplifies handling of forms.

P4.Spec generates a set of methods (or attributes in Python) that make it easier to set and retrieve
individual values of a Spec object. The name of the method (or attribute) is the lowercase name of a
spec field preceded by an underscore. For example, the field name of the root directory for a client
workspace is “Root”. The equivalent generated attribute is then “_root”.

A couple of examples will make this clearer.

Here is an example of how the client workspace options can be modified with a few lines of Python:

12



cl = p4.fetch_client (“myws”)
cl. options = cl[“Options”].replace(“normdir”, “rmdir”)
p4.save_client(cl)

The first line retrieves the spec of the client workspace “myws”. The second line access the field
“Options”, replaces “normdir” with “rmdir” and writes the new options back. This line demonstrates
that fields can be accessed either by providing the key to the standard hash dictionary get operator,
here the square brackets [], or through the generated attribute “_options”.

Finally, the new spec is saves back to the server.

Here is another example, this time in Ruby, that submits a change by retrieving a change spec,
setting the description and then using the overloaded “run_submit()” method:

ch = p4.fetch_change
ch. description = "My latest changes.”
p4.run_submit (ch)

Finally, an example in Perl that sets the options for a label to “locked”:

$label = $p4->FetchLabel ($labelName) ;
$label-> options("locked") ;
$p4->SaveLabel ($label) ;

The parse, format and delete methods will be demonstrated in chapter 4.

13
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The P4.Map class was added to the scripting interfaces for 2008.2. P4.Map is a wrapper around the
recently exposed mapping interface in the P4API.

The mapping APl allows a programmer to use the same mapping facilities and algorithms the
Perforce server applies for client workspaces, branches and all other maps. It is not necessary to be
connected to a Perforce server to use the mapping interface; all calculations are performed in the
application.

A map translates a left hand side (lhs) into a right hand side (rhs). For example, the map

//depot/MAIN/. .. //bruno_ws/MAIN/. ..

translates the file “//depot/MAIN/main.c” into “//bruno_ws/MAIN/main.c”. Maps follow the same
rules as a client workspaces mapping with all features provided, including exclusionary and overlay
mapping and reordering.

The P4.Map constructor and the P4.Map.insert() method accept different ways of describing the
map object:

- Asingle string with lhs and rhs separated by whitespace.
- Two separate string arguments. This is useful if either side has whitespaces in the path.
- An array of strings for several mapping lines

Both constructor and insert() method can also take a single string representing the |hs. In this case,
the left and right hand side are identical.

Some methods are described below:

E%+:'5 & 19%,701;+1™* &

1*,9%0+U" 0V Add a line or set of lines to the mapping
7$%"0&V Removes all lines from the map

+0"* $"+%U;"++%0& Translates the pattern from lhs to rhs
0%/%0,%8&lV Returns a map with lhs and rhs reversed

1*7$65%,U;"++%0&V | Returns true if the pattern can be mapped
F'1*UG";-B&G";8V & | Class method, joins to maps together

Here are some examples on how to use the mapping interface:

import P4

map = P4.Map( [“//depot/src/... //ws/src/...”,
“//depot/doc/... //ws/doc/..."] )

map.insert( “//with spaces/...”, “//ws/nospaces/...” )

map.insert( “-//depot/doc/excluded/... //ws/doc/excluded” )

map.includes( “//depot/doc/excluded/doc.txt” ) # => False
map.includes( “//with spaces/hello.txt” ) # => True
map.translate( “//with spaces/hello.txt” ) # => “//ws/nospaces/hello.txt”

14



map2 = map.reverse ()

# //ws/sxrc/... //depot/src/...

# //ws/doc/... //depot/doc/. ..

# //ws/nospaces/... //with spaces/...

# -//ws/doc/excluded/... //depot/doc/excluded/...

map2.translate( “//ws/src/main.c” ) # => //depot/src/main.c

map2.clear ()
map2 # => P4.Map object: (empty)

As you can see, in order to use the map from right to left, you need to create a reverse map first, and

perform the translation operation on that reverse map.

The join class method is used to combine two maps together, creating a product of both mappings.
The maps used do not have to be of the same size for the join to succeed, as these examples

demonstrate:
mapl = P4.Map( “//depot/...”, “//ws/...” )
map2 = P4 .Map ()

map2.insert( “//depot/src/...” )
map2.insert( “//depot/doc/...” )

map3 = P4.Map.join( map2, mapl )
# //depot/src/... //ws/src/...
# //depot/doc/... //ws/doc/...

map4 P4 .Map( “//ws/...”, “/home/chris/works/...” )
map5 = P4.Map( map3, map4 )

# //depot/src/... /home/chris/works/src/...

# //depot/doc/... /home/chris/works/doc/...

In the first example, map3 is created to reduce the open map of map1 down to two specific
directories.

In the second example, the result map5 provides a direct mapping from the depot paths to the local
directories. This is not unlike the Perforce Server itself maps files from the depot syntax to the local

syntax.
Conclusion:

The mapping interface allows users to emulate how the Perforce Server performs mappings without
having to connect to the server. We will see an example in chapter 4.4.

15
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The Perforce scripting APls can be used in a wide range of situations. In this section, we will present
some examples on how these APIs can be used to solve some common problems like maintenance
clean-up, form-manipulating triggers and change triggers. In the end, we will present a larger
application.

These examples are provided in Python, but can be translated without great effort to Perl and Ruby.
The algorithms and P4 methods used stay the same.

@38D701;+&%N"G;&%

A simple script to clean up workspaces older than 6 months could be written like this:

from P4 import P4
from time import time
pd = P4()
p4.connect()
for ¢ in p4.run_clients():
age = time.time() - int(c.[‘Access’])
if age > 86400 * 7 * 26: # 26 weeks
p4.delete_client(“-£f”, c.[‘client’])
p4.disconnect()

This script simply retrieves all client workspace descriptions from the server and processes each
client. If the time a client workspace was accessed the last time is more than 26 weeks ago (a good
approximation of 6 months), we simply force a delete of this workspace.

In this example we also see the use of the P4.delete_<form>() method, which is simply a convenient
shortcut of the command “p4 <form> -d”.

An actually deployed script would probably check the description of each workspace to look for a
“DO NO DELETE ME” marker or some other way to identify workspaces that should be exempt.

@3>101<<%0&%N"G; %0,
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Form-out triggers prove to be a good example to see the parse_<form>() and format_<form>()
methods in action.

A form-out trigger does not receive the form spec, but instead the filename of the temporary file
generated by the server. Instead of using regular expressions and search and replace statements to
modify this temporary file to provide the default settings required by this trigger, we are going to
convert the file content into a P4.Spec object, manipulate this object in this easily accessible form
and then convert the object back into its original file format.

But before we can do that, we need to solve another problem first, typical for form-triggers: how do
we know that this form is created the first time? In most cases, we do not want to prevent the
modification of existing forms.
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For clients, jobs, labels and branches, we can now (2008.2) use the new “-e” option to search for the
name of the form. For a form-out trigger called on a new form, the name does not exist yet in the
database and therefore the search will fail.

For users and groups, we need to load all existing users or groups into the script and then search for
the name given to our form trigger script. This can get potentially expensive if there are many users
or groups on the server already.

For form-out triggers on new clients, there exists another trick that can be used on Perforce Servers
before 2008.2:

The command “p4 info” in tagged form will, for an unknown client, return the client name
“*unknown*”. We can use this to our advantage:

import P4, sys

p4 = P4()

p4.client = sys.argv[l] # the client name passed to the form trigger
p4.connect()

clientInfo = p4.run_info() [0] [ ‘clientName’ ]

if clientInfo !'= ‘*unknown*’: # client already exists
p4.disconnect()
sys.exit (0) # trigger exits successfully w/o modifying form

Now that we know that we are dealing with a new client, we can proceed to load the temporary file
generated by the server into memory and convert it into a P4.Spec object. Then we will set the
defaults and write the temporary file back.

filename = sys.argv[2] # the filename passed to our form trigger

with open(filename, “r”) as f:
clientAsString = f.read()

client = p4d.parse_client(clientAsString)

client. options = myDefaultOptions
client._ submitoptions = MyDefaultSubmitOptions

clientAsString = p4.format_client(client)

with open(filename, “w”) as f:
f.write(clientAsString)

p4.disconnect()
sys.exit (0)

Change-submit and Change-content triggers tend to follow the same pattern:

The trigger is called with the change number. It then loads the change spec into memory via a
“p4 describe”. The trigger script processes the change information, such as the description, the list
of files or the associated jobs, and determines whether to let the change pass or whether to reject it.

Instead of coding the same basic mechanism every time, you could define a single base class that
performs all the common operations and leaves it to the derived class to validate the change.
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Such base triggers have been written for P4Python and P4Ruby. They are not part of the standard
installation but can be downloaded from the public Perforce server at these locations:

¥ //guest/sven_erik_knop/triggers
P4Python version P4Triggers.py

¥ //guest/tony_smith/perforce/P4Rubylib/triggers/
P4Ruby version P4Triggers.rb

There is currently no change trigger base class for Perl.

To create a trigger using the P4Trigger base class, extend the P4Trigger class and override at least
the validate() method. Your overwritten version should return a Boolean indicating whether to let
the change pass or not.

There is an example for each Python (CheckCaseTrigger .py) and Ruby (checkcase.rb), that show how

to use these base classes.

The trigger example can be used to ensure that no directories (Ruby) or directories and files (Python)

are submitted that already exist in a different case spelling. The Python version can also deal with
Unicode Perforce Servers.

An example for a complete application written using P4Python is P4Bucket.
The script and its documentation can be downloaded from the public Perforce server here:
//guest/sven_erik_knop/p4bucket

The script allows administrators to archive binary files stored in Perforce to a bucket. A bucket is
simply a name and a file location. Archiving leaves a placeholder file (a “ghost”) in the Perforce
depot that explains that the file has been archived and when this happened.

Archived files can then be restored again from the bucket. The history of the file in the Perforce
Meta data is unaffected by this, but the digest of the archived file is adjusted to make sure that a
“p4 verify” does not show up any errors.

Compares this to the alternative of setting the +S<n> file type attribute. When a new revision is

created, the server will purge the previous revision by deleting the file from the depot irrevocably.

There is no restore.

P4Bucket requires Python 2.5 or 2.6 and P4Python 2008.2 or higher to run, since it makes use of the

new P4.Map class.

Here are some excerpts from the P4Bucket script that demonstrate how the scripting APl is used.

The first example solves the problem of how to map a depot filename to the physical location of this

file in the depot directories. This is done using the P4.Map. The map is initialized using the depot
name as the left hand side and the physical location as the right hand side.
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The physical location of the depot is either inside the PAROOT directory, in which case the “map”
field will be a relative path, or outside of P4ROOT,; the “map” field then contains an absolute path.

If the map is relative to P4AROOT, we need to add the server root directory to it to get the absolute
location of the depot.

# build the map from depot to file location
serverRoot = p4.run_info() [0] [ ‘serverRoot’]
depotMap = P4 .Map()

for depot in p4.run_depots():
if depot["type"] != "remote":
map = depot["map"] # depotname/...
if not absolute_path (map) :
map = serverRoot + "/" + map

depotMap.insert( "//%s/..." % depot["name"], map )

The next step is then to convert the file arguments passed to the P4Bucket script by the user into
pair of depot filename and physical location.

This is done in two steps. First, the script performs a “files -a” on the file arguments to retrieve all file
revisions. The result is filtered to include only eligible file revisions, that is, only file revisions that do
not have the action “delete” and are of type “binary full file” or “binary compressed file”.

This candidate list is then used as the argument to an fstat command that retrieves all the necessary
information on this file, such as the librarian information, the digest, the attributes and the list of
lazy copies created from this instance.

If the revision has not been archived already and if it is not the head revision, the source of lazy
copies or is a lazy copy itself, we can then translate the logical location of the file to the physical
location through our map.

c = [] # candidate list

for £ in p4.run_files(“-a”, pattern):
if candidate(f):
c.append (f[“depotFile”]+“#”+£f[“rev”])

if len(c) > O:
for s in p4.run_fstat(“-O0azcl”, c):
if archiveable(s):
d = depotMap.translate(s[“1lbrFile”])

Finally, once the file is moved to the bucket and replaced with the placeholder, we set some
attributes to this revision to remember where the file was archived and by whom and when. Then
we recalculate the digest of this revision to ensure that a “p4 verify” does not flag the archived
revision as “BAD!”
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# thisRev contains the full name of the depot file revision
# rev contains only the revision including the “#” symbol

p4.run_attribute("-f", "-n", "archiveUser", "-v", self.pd.user, thisRev)
p4.run_attribute("-£f", "-n", "archiveDate", "-v", now, thisRev)
p4.run_attribute("-£f", "-n", "archiveDigest", "-v", afile["digest"], thisRev)
p4.run_attribute("-f", "-n", "archiveBucket", "-v", name, thisRev)

# reverify to set the correct digest for the replaced afile
# need the form file#rev,#rev, otherwise all previous revs get verified as well

p4.run_verify("-v", thisRev + "," + rev)
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What is going to happen to the P4Script interfaces in the future?

We think the interface is now very stable and expect only minor changes in the future to the core
API, most of which will be backwards compatible.

One small upcoming change is the support for blocks (in Ruby) or contexts (in Python). For P4Ruby,
there already exists such a method: P4#at _exception_level(level). When passed a block of code,

that code is run under the exception_level defined in the argument, then the level is reset to its old

value.

A similar construct is available in Python:

with p4.at_exception_level (P4.RAISE ERRORS) :
p4.run_sync(“...”)

We plan to support this kind of construct for connect(), exception_level and tagged mode for now.

There might also be scope for other language extension, should the demand arise.

Q38)*7%6,1* ,&
P4Perl, PARuby and P4Python are well established tools that are fully supported by Perforce.

There is a wide range of uses, from simple scripts to full applications.

Examples can be found in the public depot.
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