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Getting Started

GenePattern provides access to a broad array of computational methods used to analyze genomic data. Its
extendable architecture makes it easy for computational biologists to add analysis and visualization modules, which
ensures that GenePattern users have access to new computational methods on a regular basis.

GenePattern has three components:
e The server, which is the GenePattern engine.

e The Java Client, which is the primary GenePattern interface for most users. The GenePattern Java Client Guide
describes the Java Client and how to use it.

e The Web Client (also called the GenePattern home page or GenePattern server home page), which is primarily
used for administrative operations, such as adding and deleting analysis modules. This guide describes the Web
Client and how to use it.

This section describes how to get started with the GenePattern Web Client. It contains the following topics:
e Installing GenePattern

e  Starting the GenePattern Server

e Starting the GenePattern Web Client

e Exiting from GenePattern

e Terminology

e Getting Help

Installing GenePattern

When you install GenePattern, you typically install all three components: the server, Java Client, and Web Client.
GenePattern can be run standalone, or separated into its client and server components to take advantage of a more
powerful compute server. A single installer works for either local or distributed configurations.

If you have not yet installed GenePattern, you can do so by following the installation instructions. If you are new to
GenePattern, you may find it helpful to work through the GenePattern Tutorial before reading the more detailed
information in this guide.

Starting the GenePattern Server

You must start the GenePattern server before you can start either the Web Client or the Java Client. The server takes
several seconds to start; clients cannot connect to it while it is starting.

To start the GenePattern server, double-click the Start GenePattern Server icon, shown below. By default, installing
GenePattern places this icon on your desktop.
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StartGenePatt
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On Windows, while the server is starting, a console window displays messages. The server is ready when the
console displays a message similar to the following (version and build numbers depend on the version of the software
that you have installed):

GenePattern server version 2.0.8 build 2.8.8.358 built Thu, Dec 15 2885 iz ready

On Mac OS X, while the server is starting, the server icon bounces in the Dock. The server is ready when the icon
stops bouncing. If you want to read the messages, see the Console.

Starting the GenePattern Web Client

You must start the GenePattern server before you can start the Web Client.

To start the GenePattern Web Client:


http://www.broad.mit.edu/cancer/software/genepattern/download/

2.

Double-click the GenePattern Web Client icon, shown below. By default, the GenePattern installation places this

icon on your desktop.

enePatternH
arme. bkl

The GenePattern login page appears:

GenePattern sign-in - Mozilla Firefos aJEL’.‘J
Fle Edk  View Go Bookmarks Took Help o
* Gen 5o

Filter @
Please entervour usemame to identify task ownership. We recommend using yaur email address to ensure unigueness, memarability, and consistency
Usermarme: | agn in
ifute, MIT
| Done 4
Enter your user name, usually your e-mail address, and click sign in. The Web Client home page appears, as
shown below:
GenePattern - Mozilla Firefox s ]
Fle Edt Wew Go Bookmaks Took Hep i
road.mit edu
* GenePattern
N Firter oy Suits [search @
Recent Jobs = - Tasks and Pipelines
. Tasks :5 create task
229 n_‘rgll.tof'lliE;ralhe.marlcérP @ 1 T
all_smil_testcomp.rarker o ’ import
task catalog x| versian = -
all_aml_testcomp.markerfitres () l =] version[ ] installiupdate tasks
all_ami_testcomp.marker filted (7] am | e | adi | e | delete
iy comparative marker_execution lag hir Suites
225 my comparative marker [0 1 create suite
all_aml_train comp.marker adf (7] —— import )
all_arnl_train comp marker filtres (7] installipdate suites
delete suite
all_ami_train comp marker ik (£
iy comparative marker_execution_log hir Se_mrMmlniﬁmﬂnn
214 Heaapviewer (1) 1 3 Iob results
: modify seftings
223 ExractComparativeMarkerResults 3 1
all_am_train tomp marker filtres (1) - ) Documentation
pipeling cat - | ve n -
all_aml_train comp.markerfit b (F) ! kg =] version[ =] sk auLFon s
- : Release notes
222 Cnmgaramuadmrsalecﬁnn\ﬁawar@ 1 n | e | adit | expoit | FAQ
n Cnmgaramuadmrsalecﬁnnﬁ] 1 Public datasets
all_ami_train.comp. marker.odf () W
el K ommon file formats
219 HLKTestpipeline (@ :'_ _IM -
218 Heatdapviewer I Install graphical client
1 IannI'naﬂ pipeline code: 3 Subscribe to gp-users mailing list
N7 POAVE @ J pipeing = Report bugs
et 1 version: [ =] [language =] code | User Forum
J
216 prald 1 Programming Libraries
Java: zip doc
all_ami_train_s oaf (7] S i
all_arnl_train_todf () source doc
all_ami_train_u odf (] MATLAE: zip doc
-
14| | »I
| Done 4

Exiting from GenePattern
To exit from GenePattern:

1.

Exit from the Java and Web clients.

= To exit from the GenePattern Java Client, if it is running, select File>Quit.
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= To exit from the GenePattern Web Client, click sign out in the top right corner of the title bar.

2. Shutdown the server by double-clicking the Stop GenePattern Server icon, shown below. Alternative: if you are
using Windows, you can close the console window.

!"—
I!'-‘.Tl]a
Ed

SktopGenePatt
ernServer

On Windows, when you shutdown GenePattern, the GenePattern console window closes. On Mac OS X, the
GenePattern server icon disappears from the Dock. On Linux machines, the GenePattern server exits silently.

If a GenePattern client remains running after you shutdown the server, the client displays error messages as it
attempts to contact the server.

Terminology

This section defines a few terms used throughout the Web Client interface and documentation:

e Task refers to an analysis or visualization module. If you are unfamiliar with GenePattern analysis and
visualization modules, see About Analysis and Visualization Modules in the GenePattern Java Client Guide.

e Pipelines define sets of tasks to be run. Tasks run from a pipeline work exactly the same as those run directly
from the Web Client. If you are unfamiliar with GenePattern pipelines, see About Pipelines in the GenePattern
Java Client Guide.

e Suites group tasks and pipelines with similar functionality into packages; for example, the ClusteringSuite
contains the ConsensusClustering, HierarchicalClustering, HierarchicalClustering. MATLAB, NMFClustering, and
SOMClustering tasks. You use suites to work with groups of tasks and pipelines; for example, you can install all
of the tasks and pipelines in a suite or filter the Web Client menus to show only the tasks and pipelines in a suite.

e Module refers to an analysis module, visualization module, pipeline, or suite.

Getting Help

The GenePattern web site provides an overview of GenePattern and its analysis modules, as well as links to the
GenePattern software and documentation. The documentation is your primary source for help with GenePattern:

e The GenePattern Tutorial provides a brief tour of common operations.
e The GenePattern Java Client Guide describes the Java Client and how to use it.

e This guide, the GenePattern Web Client Guide, describes the Web Client and how to use it.

e The GenePattern Programmer's Guide describes how to access GenePattern from various programming
environments and provides instructions for writing GenePattern modules.

e The Modules page lists all GenePattern modules, with links to their documentation. Each analysis, visualization,
and pipeline module has its own documentation.

e The File Formats page describes the GenePattern file formats.

We welcome your feedback. If you have suggestions, comments, or questions, contact the GenePattern help desk
(gp-help@broad.mit.edu).

Web Client Overview

Most GenePattern operations are available from both the Java Client and the Web Client. A few administrative
operations are available only from the Web Client. The following figure shows the Web Client home page with these
administrative operations circled.

The Java Client offers a friendly, easy-to-use interface; therefore, most GenePattern users prefer to use the Java
Client for common operations, such as running analyses and reviewing analysis results. The Web Client tends to be
used primarily for administrative operations.


http://www.broad.mit.edu/cancer/software/genepattern/index.html
http://www.broad.mit.edu/cancer/software/genepattern/doc/modules/
mailto:gp-help@broad.mit.edu
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Following are brief descriptions of the key elements on the Web Client home page:

In the title bar:
= Click the GenePattern icon at any time to return to the Web Client home page.
= Use the drop-down lists to run tasks and pipelines. For more information, see Running Tasks and Pipelines.

= Use Filter by Suite to have the Web Client drop-down lists show only a subset of the available tasks and
pipelines. For more information, see Managing Suites.

The Recent Jobs column lists the jobs recently run on the GenePattern server. Both the Java Client and the Web
Client show jobs that you have run. The Web Client shows all jobs that have been run; jobs that you have run
and those run by other GenePattern users. For more information, see Managing Jobs.

The Tasks pane in the middle column and the Tasks and Pipelines links in the right column provide full access to
the analysis and visualization modules on the GenePattern server. Both the Java Client and the Web Client allow
you to run, view, edit, import, and export analysis and visualization modules. The Web Client also allows you to
create, install, and delete analysis and visualization modules. For more information, see Managing Tasks.

The Pipelines pane in the middle column and the Tasks and Pipelines links in the right column provide full
access to the pipeline modules on the GenePattern server. Both the Java Client and the Web Client allow you to
run, view, edit, import, export, and create pipelines. The Web Client also allows you to install and delete
pipelines. For more information, see Managing Pipelines.

The Suites links in the right column provide access to the suites on the GenePattern server. Both the Java Client
and the Web Client allow you to view, edit, create, import, and export suites, and to apply filters based on those
suites. The Web Client also allows you to install and delete suites. For more information, see Managing Suites.

The Server Administration links provide access to two administrative pages:

= The job results link displays the Job Results page, which allows you to save and delete analysis results files.
Both the Java Client and the Web Client allow you to save and delete analysis results files for jobs that you
have run. The Web Client allows you to save analysis results files for any job that has been run; jobs that
you have run or those run by other GenePattern users. For more information, see Managing Jobs.
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= The modify settings link displays the Server Administration page, which allows you to modify the
GenePattern server configuration. Only the Web Client allows you to modify server configuration settings.
For more information, see Modifying Server Configuration Options.

e The Documentation links provide quick access to GenePattern documentation.

e The Resources links provide quick access to support resources for GenePattern. In addition, note the two links in

the lower right corner of the window, which you can use to request help or report bugs.

e The Programming Libraries links provide access to the software and documentation required to access
GenePattern from your programming environment. For more information, see the GenePattern Programmer's

Guide.

Running Tasks and Pipelines

The Web Client generally uses the term task to refer to analysis modules and visualization modules. If you are
unfamiliar with GenePattern analysis and visualization modules, see About Analysis and Visualization Modules in the

GenePattern Java Client Guide.

GenePattern pipelines define sets of tasks to be run. Tasks run from a pipeline work exactly the same as those run

directly from the Web Client. If you are unfamiliar with GenePattern pipelines, see About Pipelines in the GenePattern

Java Client Guide.
To run a task/pipeline:

1. Display the Web Client home page.

2. Select the task/pipeline from the Task/Pipeline drop-down list in the title bar and click the Run button in the title
bar. Alternatively, select the task/pipeline from the drop-down list in the Task/Pipelines pane and click the Run

button in that pane.

Most tasks have parameters; most pipelines do not. If necessary, the Web Client prompts you for the parameter
values. The following figure shows the parameters for the Comparative Marker Selection task.

Frun Compar ativeMarkerSelection - Mozilla Firefox

File Edt WView Go Bockmarks Tools Hep

=101 x|

®: GenePattern

" gpuser@broad.mit edu

T =Y

RecentJobs H

229 n_'rg.camgara!h-ﬁ.marke:@ 13
all_ami_fest comp.marker. odf ®
all_ami_testeompmarkerfitres (£)
all_aml_test comp marker fit e (£)
my.comparative. marker_axecution_log.him

225 n_'rg.camgarafn-e.msrker@ 13

all_aml_frain.comp.marker.odf ®

all_aml_frain.comp.marker.filt res G]

all_am_frain.comp marker filtbd [£)

mycomparative. marker_execution_log.htm

HeatmapViewsr (G 11

22

=

223 ExractComparativeMarkerResuits (£ m__

all_aml_frain.comp. marker filt res Q]
all_aml_frain.comp.marker.fitt bd ®
222 ComparativearkerSelectionviewer @ 10
221 ComparativeMarkerSelection G 10
all_smi_irain.comp marker.odf (2]

219 HLKTest pipeline () r;

218 Heatmapviewer @) :";

Ja
10

JaZ

M7 peaviewer 3

s mas (Y

ComparativeMarkerSelection version 2 Documentation: ComparativearkerSelection pdf

inpit filename: ~ | Biowse..,
The inputfile - res, get, Dataset
clsfilename: * [ _Biowse.. |
The class file - cls
confounding variable cls flename: | Browze...

The class file containing the confounding variable.

25ided =] The festio perform
SHR ~| The stafistic to use
[ Theminimum standard deviation if test

statistic is T-Test (min std)

1000 The number of permutations to perform

[ .I Whether o perform all possible permutations

test direction: ™
test statistic: ~

rmin St

number of permutations: ~
complete:

balanced: = [ng »| Whelher 1o perform balanced permutations

7948241 The seed of the random numbear generator

used to produce permutations

output file: *  [{input Alename,_basenar  The name of the oulput file
un | reset | belp |

randoim seed:

| Done

3. Enter values for each parameter.




The form lists each parameter followed by an entry box for the parameter value. Required parameters are
indicated by an asterisk (*) and listed in bold; other parameters are optional. When a parameter requires a file
name, you can enter it in many ways:

= Click Browse (next to the file parameter box) to display the File Upload window. Navigate to the desired file,

select it, and click Open.

= Right-click a file listed in the Recent Jobs pane and select Copy Link Location. The web browser copies the

file name to the clipboard. Paste the file name into the file parameter box.

= Enter the full path name of a file in the file parameter box. This method is not recommended because file
names can too easily be mistyped.

If necessary, click Reset to restore the parameters to their default values or Help to display documentation for
the task/pipeline.

Click Run to start the job. The Web Client sends the job to the GenePattern server for processing and displays
the execution log page. When the task completes, or as each task in the pipeline completes, the Web Client

adds the analysis results files to the execution log page. The following figures show the execution log page for a

pipeline (the first figure shows the top of the window and the second shows the window scrolled to the bottom):

Y Running Task - Moazilla Firefox

Fle Edt View Go Dockmarks Tools Help

=101 x|

gpuser

fo Q)

“=. GenePattern

emaill notification to: |

Running ComparaliveMarkerSelection as job# 263 on Mon Apr 1013:00:14 EDT 2006

ComparativeMarkerSelection (input filename = all_aml_testres , cls filename = all_ami_teslcls , confounding variable cls filename = | test direction = 2 Sided ,
test statistic = SNR , min std = | number of permutations = 50, complele = no , balanced = no , random seed = 779948241 , output file =
<inputfilename_basename= comp.marker,odr)

P all_arni_test cormp rmarker.odl

W gp_task_ewecution_log bd

dowrioad salected asuls I checkall uncheck all

These job results are scheduled to be purged from the server on 451 706 11:00 pm

Broad Institute, MIT ] o I

| Dane

All analysis results files are stored on the GenePattern server. Server storage is temporary and results files are
deleted after they have been on the server for a certain length of time (by default, one week). A note at the end
of the log page indicates when the files will be deleted.

From the log page you can:

=  Click Stop at the top of the page to cancel the current job.

= Click an analysis results file to display the file in a text viewer.

= Click Download selected results to save the selected files to a permanent location.

= Click Delete selected results to delete the selected files from the GenePattern server.

When you are finished, click the GenePattern icon in the title bar to display the Web Client home page. The
Recent Jobs list includes the task/pipeline job that you just ran.

You can use the log page to display an analysis results file in a text viewer. Alternatively, you can display most
analysis results files using the visualization modules (tasks) designed for that purpose. For example, you can use the
Comparative Marker Selection Viewer task to display the analysis results file from the Comparative Marker Selection
task. To display an analysis results file using a visualization module:

1.
2.

Run the visualization module (task), as described above.

When prompted for an input file, select the analysis results file as the input file for the visualization module.
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Managing Jobs

Each time you run a task or pipeline from a GenePattern client, the client starts a job on the GenePattern server to
execute that task or pipeline. For more information about server jobs, see About Analysis and Visualization Modules
in the GenePattern Java Client Guide.

You can view and manage jobs from the Web Client home page or the Job Results page. This section describes both
pages:

e Web Client Home Page

e Job Results Page

Web Client Home Page

To display the Web Client home page, start the Web Client or, if the Web Client is running, click the GenePattern icon
in the title bar. The Recent Jobs column lists the jobs that you have recently run on the server and the result files from
those jobs:

GenePattern - Mozilla Firefox =101 x|
File  Edt WView Go DBookmarks Tools Help
* GenePattern
Recent Jobs = - = Tasks and Pipelines
: Tt
129y comparative. marker @ 1 eI
Lreale pipeling
all_aml_test comp.marker.odf [F) ) import
atalog = [ = import
all_ami_test.comp.markerfltres (F) [1ask e =] version =] installiupdate tasks
all_am_test comp.markerfilttd () wn | view || edt | expor | delete
rmy.comparative. marker_execution_log. htr Suites
225 my.comparative marker (£ 1 create suite
all_ami_train.comp.markerodf (£ create ﬂl Import )

. Installupdate suies
all_arnl_train comp marker filt res [7) E‘;:E”Su‘i:a;e suites
all_aml_train comp rmarkar ittt (7
my.comparative marker_exscution_log hir SQM'M’“'“M'“““

modity Sellings
223 EsractComparativeMarkerRecults (B 1
all_ami_train.comp.markerfiLres (X - ) Documentation
eline ot » | version -
all_amnl_train corp.markerfitta (7l I kg =l = Al LV
Release notes
222 ComparativeMarkergelectionviewer (3 1 wn | view || edt | export | FAG
N Cnmgarat'meuaukerseletﬁnnm 1 Public datasets
all_ami_train.comp.marker.odf (7 w
create | imoott.. ommon file farmats
219 HLKTest pipeting (0 :'“ oieaal| Frr]
Resources:
218 HeatMapviewer ([0 :' ) i Install graphical cliemt
IannInad pipeline code: 3 Subscribe fo gp-users mailing list
J pipeine - Report bugs
217 poaviewer (3
1| version:[ =] [langusge =] _code | User Farum
J
216 pea@ 1 Programming Libraries
all_ami_train_g.oaf [ ngeﬂf%z
all_am|_train_todf () D O
all_amil_train_u.odf () MATLAE: .zip doc
-
il | p'
road Institute, MIT
| Dane g

To manage jobs from this page, you can:

e Click a job name, or the information (i) next to the job name, to display the time the job completed, its output files,
and its input parameters.

e Click a file name to display the file in a text viewer. You can use the viewer to save a file or to cut and copy text;
you cannot use the viewer to edit the file.

e Click the pipeline (p) icon next to a file name to create a pipeline that contains the tasks used to generate that
results file. For more information, see Creating Pipelines.

Job Results Page
To display the Job Results page:

1. Display the Web Client home page.
11



2. Under Server Administration in the right column, click job results.

The Job Results page shows a detailed list of the jobs you have run on the server and the result files from those
jobs:

' job results - Mozilla Firefox =ol x|

File Edt View Go Bookmarks Tools Help

S gpuser@broad.mit edu

Y

“®i GenePattern

I show everyone's jobs I show execution logs

check all uncheck all
task submitted completed status MUM'E
-

H
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From this page, you can:

e Show your jobs or all jobs. By default, the Job Results page shows jobs that you have run. Click the show
everyone’s jobs check box to display all jobs that have been run on the server. The Web Client displays the
owner's name next to each results file.

e Show execution logs. By default, the Job Results page shows the results files for each job. Click the show
execution logs check box to display the results files and execution log file for each job.

e Display job details. Click the information (i) icon to the right of the job name to display the time the job
completed, its output files, and its input parameters.

e View results files. Click a file name to display the file in a text viewer. You can use the viewer to save a file or to
cut and copy text; you cannot use the viewer to edit the file.

e Save results files. Analysis results files are stored on the GenePattern server for a limited amount of time (by
default, one week). To save analysis results files, download them from the server to permanent storage. To
download individual result files for a job, check the boxes next to those files and then click the download button
at the end of the job. To download all files for a job, click the job id link (located in the job column). In either case,
the Web Client saves the files to a zip file whose name is the id of that job and prompts you to save the zip file.

e Delete results files. To delete individual files from a job, check the boxes next to those files and then click the
delete button at the end of the job. To delete a job and all of its results files, check the box to the right of the job
name and click delete checked jobs at the top of the window.

e Show pipeline steps. By default, for pipeline jobs, the Job Results page displays the pipeline tasks and the
results files for each task. Clear the Show Pipeline Steps check box at the end of the pipeline job to show just the
results files.
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Managing Tasks

The Web Client generally uses the term task to refer to analysis modules and visualization modules. If you are
unfamiliar with GenePattern analysis and visualization modules, see About Analysis and Visualization Modules in the
GenePattern Java Client Guide.

This section describes how to manage tasks:
e Installing and Updating Tasks

e  Exporting and Importing Tasks

e Viewing Tasks

e Creating Tasks

e  Editing Tasks

e Deleting Tasks

You can export, import, edit, and view task code from either the Web Client or the Java Client. You can install/lupdate,
create, and delete tasks only from the Web Client.

Installing and Updating Tasks

The Broad Institute maintains a repository of tasks and pipelines. When you install tasks, you search the repository
for tasks that you do not have on your GenePattern server and, optionally, add them to your server. When you update
tasks, you search the repository for newer versions of tasks that you have installed on your GenePattern server and,
optionally, add them to your server.

To install and update tasks:
1. Display the Web Client home page.
2. Under Tasks and Pipelines in the right column, click install/update tasks.

The Web Client retrieves the list of tasks from the repository, compares that list to the tasks on your GenePattern
server, and displays the install/update page. The top portion of the page shows the filter criteria used to search
the repository; the bottom portion of the page lists new and updated tasks found in the repository.
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3. Click Install Checked to add all new and updated modules to your GenePattern server. The Web Client displays
a log page listing the modules as they are installed.

4. Click the GenePattern icon in the title bar to display the Web Client home page.

Optionally, you can change the filtering options and select the modules that you want to install. Generally, however,
you want to install all new and updated modules.

Exporting and Importing Tasks

GenePattern allows you to share tasks with other GenePattern users by exporting and importing the tasks. Exporting
a task copies the task from your GenePattern server to a zip file; importing a task copies the task from a zip file to
your GenePattern server.

To export a task:
1. Display the Web Client home page.

2. Inthe Tasks pane, select the task that you want to export and click Export. The Web Client creates a zip file and
displays a window similar to the following (the exact window that appears depends on your operating system):
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3. Open the zip file and then save it; or save the zip file to disk.
To import a task:

1. Display the Web Client home page.

2. Click the Import button in the Tasks pane or, under Tasks and Pipelines in the right column, click import. The
Web Client displays the Import page:
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| Done

3. Select the zip file and click install. Use the top portion of the page to browse for the zip file or the bottom portion
of the page to enter a URL for the zip file. The Web Client imports the task and then runs it, which displays the

task and its parameters.

4. Enter parameters and run the task, as described in Running Tasks and Pipelines, or click the GenePattern icon
in the title bar to display the Web Client home page.

Viewing Tasks

Viewing a task shows you its definition, including its author, the command line used to invoke it, and the programs
used to execute it.

To view a task:
1. Display the Web Client home page.

2. Inthe Tasks pane, select the task that you want to view and click View. The Web Client displays the task
definition:
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From this window, you can:

e Click Help for a description of the task definition form.

e Click Run to run the task.

e Click Clone to create a new task identical to this one.

e In the Current files field, click the program files to display the code used to execute the task.

Creating Tasks

Creating a GenePattern task is a two-step process:

1. Write a program that executes the desired function. You can write the program in the language of your choice;
for example, you can use a compiled language, such as C, to create an executable or use a scripting language,
such as Perl, to create a script that is run by an interpreter. The GenePattern Programmer's Guide provides
guidelines for writing programs that will be run as GenePattern tasks.

2. Use the GenePattern Web Client to create a GenePattern task that invokes the program that you have written.
This section describes how to create a GenePattern task and then provides a brief tutorial that walks you through

the process.

To create a task that invokes the program that you have written (or otherwise obtained):

1. Display the Web Client home page.

2. Open the task definition form in one of the following ways:

= Click Create in the Tasks pane.

= Click create task under Tasks and Pipelines in the right column.

= View or edit a task and use the Clone button to create an identical task.

The Web Client displays the task definition form:
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3. Click Help for instructions on how to complete the task definition form.
4. Complete the task definition form.
5. Click Save to create the task.

Note: By adding a task, a user can execute arbitrary code on the GenePattern server. Because arbitrary code may
include malicious code, consider taking precautions to protect your server: for example, employing virus scanner
software and restricting access to appropriately privileged (non-root) users. For more information about securing your
server, see Securing the Server.

Tutorial: Creating a Task

The following brief tutorial walks you through the process by helping you create a task named 1og_transform.
The program invoked by this task is a Perl script,
gp_tutorial_files/log_transform/log_transform.pl, which log-transforms all positive values in a

data set and sets all negative or zero values to zero. This Perl script is part of the GenePattern tutorial data set, which
is downloaded during a full installation of GenePattern and is also available on the GenePattern web site.

To create the 1og_transform task:

1. Display the Web Client home page.

2. Inthe Tasks pane, click Create. The Web Client displays the task definition form. (The task definition form, with
the tutorial data filled in, appears at the end of the procedure.)

3. Enter the following information in the first few fields:
= Name: LogTransform
= Description: Log transform a data (gct) file.
= Author: Your name and affiliation.

= Privacy: Select private. This means that only you (users logged in using the user name in the Owner field)
can view and run the task. Public allows all users connected to this server to view and run the task.

= Quality level: Select preproduction. This indicates that you have finished development, but are not yet
ready for production.

4. Enter the following text in the command line field (if you are working online, cut and paste this text into the field):
<perl> <libdir>log transform.pl -F <input.filename> -0 <output.file>
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Typically, you enter the command line as a combination of fixed text and variables defined by GenePattern. This
allows the command line to be independent of the operating environment and allows different values to be
specified at different invocations of the command. This command line uses the following variables:

= <perl> represents the full path to the Perl installation used by GenePattern.

Similar variables are available for <java> and <R>. If your program was run by another interpreter, such a
Python or LISP, you could use an absolute pathname (for example, /usr/bin/python) or create a new
GenePattern variable for the interpreter pathname (for example, python=/usr/bin/python) in the

GenePatternServer/resources/genepattern.properties file. If your program was an
executable file, you would not need an interpreter, so would not need this variable.

= <libdir> represents the full path to the directory that contains the files for this task, including the program file.
= The Perl script, Log_transform.pl, expects two parameters, an input file and an output file name: -F

<input.filename> -0 <output.file>. When your program has parameters, you include them in
the command line and also define them in the Parameters field, which appears below.

Note: if your module is designed to accept a standard input stream and/or write to a standard output stream, you

can use redirection syntax when describing the command line. To redirect a file to the input stream, enter the text
\< followed by the input file parameter. To redirect the standard output or standard error streams to a named file,

enter the text \> or \\>& followed by the name of the output file.

For example, if the LogTransform task read its input from the standard input stream and wrote its output to the
standard output stream, the command line would be:

<perl> <libdir>log transform.pl \< <input.filename> \> <output.file>

Enter the following information in the next few fields:

= task type: Preprocess & Utilities

= CPU: Any

= Operating system: Any

= Language: Perl

= Version comment: A brief note of what is special or interesting about this version.
= output description: Select gct from the list of formats.

The output description field defines all file formats used by your module. To select multiple formats, use
Shift+click (Option+click or Apple+click). Include both input and output file formats in this list.

Use the Support files field to upload your program, any other files needed to execute the task, and
documentation for the task (a file with a text extension, such as .pdf, .doc, or .txt):

1. Click the Browse button at the end of the first line in the Support files field. The Web Client displays the File
Upload window.

2. Navigate to the gp_tutorial_files/log_transform directory, select the file
log_transform.pl, and click Open. This is the script that implements the task.

3. Click the Browse button at the end of the second line in the Support files field. The Web Client displays the
File Upload window.

4. Select the file LogTransform. pdf and click Open. This is the documentation for the task. When a

GenePattern user displays your task and clicks the Help button, GenePattern displays the support file that
has a text extension (such as .pdf .doc, or .txt).

Use the Parameters field to describe your two program parameters: input.filename and output.file. The
parameter names and descriptions that GenePattern displays when a user runs your task are the parameter
names and descriptions that you provide here.

In the first row of the Parameters field, enter the following information for input.filename:
= name: input.filename

= description: The dataset to be transformed (gct format).

= type: choose input file

= fileFormat: choose gct
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In the second row, enter the following information for output.file:

= name: output.file

= description: The name of the new transformed file.

= type: choose text (this is a name that the user enters)
8. Click save. The Web Client displays a message informing you that the task has been saved.
9. Run the task to confirm that it has been added to the GenePattern server correctly.
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Editing Tasks

To edit a task:

1. Display the Web Client home page.
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2. Display a task definition form in one of the following ways:

= Inthe Tasks pane, select a task that you created and click Edit.

In the Tasks pane, select a task created by another user and click View. From that window, you can then

click Clone, which creates a copy of the task. You created the copy, so you can edit it.

Edit the task definition form. Click Help for descriptions of the fields and instructions.

4. Click Save to create a new version of the task.

Deleting Tasks

If a task is included in a pipeline, you must delete the pipeline (or remove the task from the pipeline), before you can
delete the task. This prevents you from inadvertently breaking a pipeline by deleting any of its tasks.

To delete tasks from your GenePattern server:

1. Display the Web Client home page.

2. Under Tasks and Pipelines in the right column, click delete. The Web Client displays the Delete Tasks page,

which lists the tasks and pipelines installed on your server. The color key at the top of the page defines the color-
coding of the names, which indicates the source of the tasks and pipelines.
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3. Select the check boxes next to each version of each module that you want to delete.

4. Click the delete selected tasks button at the top or bottom of the page. The Web Client displays a confirmation

prompt:

http:/ /cp409-6ac.broad.mit.cdu:B080 x|

i | Realy delete AreaChange (1)7

corcel |

5. Click OK to delete the selected versions of the selected tasks and pipelines. The Web Client deletes the selected

versions and redisplays the Delete Tasks page.

6. Click the GenePattern icon in the title bar to display the Web Client home page.

Alternative: You can also delete tasks from the task definition form: edit any task (see Editing Tasks) and click the

delete button next to the Task name field.
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Managing Pipelines

GenePattern pipelines define sets of tasks to be run. Tasks run from a pipeline work exactly the same as those run
directly from the Web Client. If you are unfamiliar with GenePattern pipelines, see About Pipelines in the GenePattern
Java Client Guide.

This section describes how to manage pipelines:
e Installing Pipelines

e Exporting and Importing Pipelines

e Viewing Pipelines

e Creating Pipelines

e Editing Pipelines

e Deleting Pipelines

You can export, import, view, create, and edit pipelines from either the Web Client or the Java Client. You can
install/lupdate and delete pipelines only from the Web Client.

Installing Pipelines

Installing a pipeline is the same as installing a task. For more information, see Installing and Updating Tasks.

Exporting and Importing Pipelines

You can share pipelines with other GenePattern users by exporting and importing the pipelines. Exporting a pipeline
copies the pipeline from your GenePattern server to a zip file; importing a pipeline copies it from a zip file to your
GenePattern server.

To export a pipeline:
1. Display the Web Client home page.

2. Inthe Pipelines pane, select the pipeline that you want to export and click Export. The Web Client displays the
following prompt:

=10 x|

Press Include tasks' to include all
tasks used by

Golub. Slanim. 1999 Mature all.aml in
fthe expored zip fle

Press Pipeling anly' 1o include anly the
Golub,Slonim. 1999 Mature all.aml
pipeling definition itself

3. Choose whether to export the pipeline or the pipeline and all of its tasks:

= Click Pipeline Only to create a zip that contains a programmatic description of the pipeline and the pipeline
documentation.

= Click Include Tasks to create a zip file that contains multiple zip files: the pipeline zip file (as described
above) and a zip file for each task. The zip file for each task contains the program files that implement the
task and the task documentation.

The Web Client creates the zip file and displays a window similar to the following (the exact window that appears
depends on your operating system):
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Open the zip file and then save it; or save the zip file to disk.

To import a pipeline:

1.
2.

4.

Display the Web Client home page.

install GenePattern zip file - Mozilla Firefox

Fle Edt  View Go Bockmarks Tools el

Click the Import button in the Pipelines pane or, under Tasks and Pipelines in the right column, click import. The
Web Client displays the Import page:

=10l x|
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Filter by Suite

Install from zip file

Flease choose a GenePattern zip file to submit to the GenePattem server.

GenePattern zip file: [ Browse... | M private
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Install tasks fram module repository

O download the zip file from a website:

URL of a GenePattern zip file: [Fip./7 W private

Select the zip file and click install. Use the top portion of the page to browse for the zip file or the bottom portion

of the page to enter a URL for the zip file. The Web Client imports the pipeline and displays a confirmation
message.

Click the GenePattern icon in the title bar to display the Web Client home page.

Viewing Pipelines

Viewing a pipeline shows you its definition, including the tasks it runs and the parameters for each task. You might
want to view a pipeline before running it for the first time.

To view a pipeline:

1.
2.

Display the Web Client home page.

In the Pipelines pane, select the pipeline that you want to view and click View. The Web Client displays the tasks
run by the pipeline:
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2005 Broad Institute, MIT

| Done

From this window, you can:
e Click the Show Input Parameters check box to show the input parameters for each task.

e Click the Show LSIDs check box to show the Life Science Identifiers (LSIDs) for the pipeline and each of its
tasks. Each version of each GenePattern object has a unique LSID. For more information, see Understanding
Version Numbers in the GenePattern Java Client Guide.

e Click a task name to view the task definition, which includes the program that executes the task and the
command line used to invoke it.

e Click Run to run the pipeline.
e Click Clone to create a new pipeline identical to this one.

Note: To view the code used to implement a pipeline, use the Download pipeline code fields of the Pipelines pane on
the Web Client home page.

Creating Pipelines

To create a pipeline:

1. Display the Web Client home page.

2. Display a pipeline definition form in one of the following ways:

= Click the Create button in the Pipelines pane or, under Tasks and Pipelines in the right column, click create
pipeline to create an empty pipeline. The Web Client displays an empty pipeline definition form, as shown in
the first figure below.

= Click the pipeline (P) icon next to a results file in the Recent Jobs column to create a pipeline that contains
the tasks used to generate that results file. The Web Client prompts you for a pipeline name and then
displays a populated pipeline definition form, as shown in the second figure below.

GenePattern adds tasks to the pipeline based on the following logic: add the task that created the results file
and then check its input file; if the input file for the task was the output file of a previous task, add the
previous task and then check its input file; continue to walk back through the chain of tasks, adding tasks to
the pipeline, until you reach the initial input file.
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View or edit a pipeline and click the Clone button to create an identical pipeline. The Web Client prompts

you for a pipeline name and then displays a populated pipeline definition form, as shown in the second
figure below.

3. Complete the pipeline definition by editing the pipeline definition form, as described in Editing Pipelines.

4. Click Save to create the pipeline.

When you create an empty pipeline, the Web Client displays an empty pipeline definition form:

Pnew pipeline - Mozilla Firefox

. =101 %]
Fle Edt View Go Bockmarks Tooks Heb o

*2 GenePattern sign out| .gwmumwu

Filter by Suite |seaech @

GenePattern Pipeline Designer

Fipeline name: (" required) [ new pipeline =l &I LI
Description: |

author: [

{name)
{email address)

Owner. |gpusei@broad mb.edu

Privacy. [prvate =]

Wersion
comment:

Documentation: |
LSID:

[ tazk type: ] =
Annotation —
Chastering

Gene List Selection
Image Creators:

Missing Walue Inputation
Pipsiine

Prediction
Preprocess & Ulilies
Projection
Probeomics
Sequence Analysiz
Staistical Methods
Wisualizer =]

Biowse...

| [Done

4

When you create a pipeline from a results file or by cloning, the Web Client prompts you for a pipeline name and then
displays a populated pipeline definition form:
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my.pipeline.pipeline - Mozilla Firefox

=0l x|

Filter by Suite

GenePattern Pipeline Designer - my.pipeline.pipeline version |1 -

Pipeling name: [y pipeine (* required) | my pipeine

[7 =] _delete.. | clone..

Descriplion; [descrive it here
Author, |gpuser@broad mi.edu [name)
owmer. [gpuser@broad miedu {email address)

Privacy. | private = I

Vargion [g
cornment:

Documentation: | Browss,

LEID: wrchad: 2090, hkwehn, CPA09-6AC. broad mitedu: genepatiemmadubes: 32.1

1. Cumgarati\reMarkarSalection: Computes significance values for features using several metrcs, including FDREBH), O Value, maxT P-Value,

FWER, Feature-Specific P-Value, and Bonfarrani.
LSID: umnlsid-broad.mit edu:cancer. soffiware. genepattern.module.analysis:00044:2

LSID version: [2latest) =]

docur v ComparatveMarkerSelection pdf
prompt
wehen

run parameter name value

O input filename: | Browse..., |
<5 enalatiarliRL peifie, fap Haskeil SI05 Rtemlrs?T 807 axis_al amd fraries

m] cls filename; | Browse. . |
<GanaPatiamiiRL ) gaiFia o Hask=cl 5I00 biasins 37 998ars_al amf frait ok

[~ confoundingvariable cls filename: | [Bowse._ |

| Done

S K

Editing Pipelines

To edit a pipeline:

1. Display the Web Client home page.

2. Display a pipeline definition form in one of the following ways:

Create a pipeline, as described in Creating Pipelines.

In the Pipelines pane, select a pipeline that you created and click Edit.

In the Pipelines pane, select a pipeline created by another user and click View. From that window, you can

then click Clone, which creates a copy of the pipeline. You created the copy, so you can edit it.

3. Edit the pipeline definition, as described below.

4. Click Save to create a new version of the pipeline.

The remaining topics in this section describe how to edit the pipeline definition:

e  Editing the Pipeline Description
e Adding Tasks

e Removing Tasks

e Reordering Tasks

Editing the Pipeline Description

The fields at the top of the pipeline definition form describe the pipeline. For descriptions of these fields, see Editing
the Pipeline Description in the GenePattern Java Client Guide.
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Flle Edk View Go Bockmarks Tools Help

iGolub.Slonim. 1 999.Nature.all.amLpipeline - Mozilla Firefox =IOl x|

* GenePattern L gnuser@road mitedy
TN I Fiter by Suite  [reach Q)

GenePattern Pipeline Designer - copyOfGolub.Slonim.1999, Nature.all.aml.pipeline version I'I YI

Pipeting name: [copyOIG olub. Slonim, 1995 Nature. ol aml pipeline * required) | copyDIG olub. Slonim. 1993 Nature ol sl =l
|1 'I delete.. I clone... I
Description; [ALLZAML methedology. from Goub and Slanim et al, 1333
futhor. [GenePatiem (name)
owmer. [gphelp@bioad miteds (emall addrass)
Privacy; | pubke = I
version [1.g
cornment;

Documentation: Golub,Slonim. 1999 Mature, ailarml.pdrl delete Golub Slorim 1953 N sture, all. aml pdf I

Add doc file] Browse.. |

LSID: werclad: 8080 hkuehn CP403-BAC brosd mit edu: genepatienmodules: 331

| Done

B

Adding Tasks

Each task in a pipeline has its own definition; for example:

opy0fGolub.Slonim. 1 999.Nature. al.amLpipeline - Mozilla Firefox .:JE.I.E]

Flle Edk View Go Bockmarks Tools Help

4. SOMCIlusterViewer: ‘isualize clusters created with the SOM algorithm
LSID: urnlsidbroad mit educancer soffware genepatiern.module visualizer00023:5

LSIDversion: [5istest) =]
documentation: SCMCIusteriewar pdf

prompt
when run parameter name value

) som cluster filename: | Browse...

or use outputfrom [ 3 SOMChustering =] [Choose oulput iie &

SOM Properties ODF file

| Done

N

To add a task:

1. Select the Add Another Task button in an existing task definition. The Web Client starts a new task definition
after the current task:

¥ copyOiGolub.Slonim. 1 399.Nature.allamLpipeline - Mozilla Firefosx

suggested —
Annlalion

Clustening

Gene List Selection

Image Crealars

Migsing Walue Imputation

__delete |

| Done

S K

Note: The only task in a new empty pipeline definition is the start of the first task.

2. Select a category of tasks from the task types list. The Web Client displays a drop-down list of tasks in that
category:
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) copyDiGolub.Slonim.1999.Nature.alLamL pipeline - Mozilla Firefox

Flle Edr View Go  Bockmarks Tools  Help

=0l x|

suggested » Choose a Clustering task

ConsensusClustering - Aesampling-based clustering method
iar icalClustering - Hi hical Clustering
HierarchicalClustening MATLAB - Higrarchical Clusw;‘ra

Gene List Selection

Image Creators HMFConsensus - Hon-negative M atnix Factorization F) Consensus Clust....
SOMClustering - 5eli-Organizing Maps algorithm

Miszing Value [mput ation
Pipeling:

Prediction
Preprocess & Uilites
yection
Proteomics
Sequence Andsiz
Statistical Methads =

_ delete |

| Done

B

3. Select a task from the drop-down list of tasks. The Web Client displays the definition form for that task:

3 copy0iGolub.Slonim.1939.Nature. alLamLpipeline - Mozilla Firefox

Flle Edr  View Go Bockmarks Teols  Hebp

5. SOMCIustering: SelFOmanizing Maps algoritim

LSID: umnilsid:broad mitedu.cancer.sotware.genepattern. module analysis00029:2

LSID version: |2 [aies) =]

documentation: SOMCIustering pdf

proangt
when run parameter name wvalue

O datasetfilename: | Browsze |
or uge output from | Choose task -1 -
Dataset (res, get, or odf dataset)

| output b |<dg,3,_||,m,_bm.- The base output file name - .odf

O cluster range: |2.3 Range of values can be entered and the program will automatically run the algorithm for each number of

clusters in the range
) seed range: |42 The seed for the random number generator, is exposed to allow the user to recreate a given sessionata

later time, (as opposed to allowing the program to generate a random initial seed which could result in
different outcomes even if all the other parametars are idemntical).

O ferations:  [Sogop How many times the algorithm should fry to refine the clusters. Initially, this value can be set low for faster
axploration, but should be set high (e.g., 50,000) for good corvergence.

r cluster by: [toms =] Whether to cluster by rows or columns

] SO rows: |u— Setting this and som.cols o a non 2ero value will override cluster range and the computation will be for
the specified geometry

r someols: [T Gefting this and som.rows to a non Zero value will override clusterrange and the computation will be for
the speciied geometry

O inifialization: | Random_Vectors = | How to select inital randorm centroids

] nelghborhood: ’m Meighborhood function determining how centroids near the target centroid are updated

r alphainitial  [p7—  Initial leaming weight for centroid updates

r alphafinal: [gpos | Final leaming weight for centrold updates

| sigmainifial:  [F5— | Inilial sigma to determine update neighbiornood size around the target centroid

| sigmafinal: [gg— Final sigmato determine update neighborhood size around the target centroid

add another task. dedate SOMClustering I

| Done

3

4. Atthe top of the task definition form is the task name, followed by a drop-down list of versions. By default, you
are using the most recent version of the task. To have the pipeline run a different version of the task, select that
version from the drop-down list.

5. Enter the parameter values for the task. For most parameters, you enter a value, select a value from a drop-
down list, or use the default value supplied by GenePattern.

To have GenePattern prompt the user for a parameter value, select the Prompt when run box to the left of the
parameter field.

For input file parameters, select a file or use an output file from a previous task:

= To select afile, click the Browse button to the right of the parameter field. The Web Client displays the
Upload File window. Select a file and click Open. The selected file becomes the value for that parameter
field.
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= To have the input file be an output file generated by a previous task, choose a previous task from the use
output from drop-down list. If the selected task generates multiple output files, the Web Client displays a
drop-down list of the generated output files. Select the output file that you want to use.

The pipeline definition form has no mechanism for adding a task before an existing task; therefore, to add a task at
the beginning of the pipeline: add the new_first task below the old_first task, delete the old_first task, and (if
necessary) recreate the old_first task below the new_first task.

Removing Tasks

To remove a task, click the delete button for that task definition:

) copyOiGolub.Slonim. 1 999.Nature. all.amLpipeline - Mozilla Firefox =0 x|
Fle Edt Vew Go Bookmarks Tools Help
- I == =
4. SOMCIusterViewer: Visualize clusters created with the SOM algorithm
LSID: urnclsid:broad mit educancer softwsare genepattern module visualizer00023:5
LSIDversion: [5lstest] =]
documentation: SOMCIusteriswer pdf
prompt
wrhen run parameter name value |
r som cluster filename: | Browse. .
or use outputfrom [ 3 SOMChusterng. =]
SOM Properties ODF file
add anolher task | delete SOMClustiviewer |

El

| Done

3

Reordering Tasks

The pipeline definition form has no mechanism for reordering tasks. You must delete the task that you want to move
and recreate it in its new position.

Deleting Pipelines

Deleting a pipeline is the same as deleting a task. For more information, see Deleting Tasks.

Managing Suites

Use suites to group modules (tasks and pipelines) into packages that have similar functionality; for example, the
ClusteringSuite contains the ConsensusClustering, HierarchicalClustering, HierarchicalClustering. MATLAB,
NMFClustering, and SOMClustering tasks. You can work with the modules in a suite as a group; for example, you
can install all of the modules in a suite or filter the Web Client menus so that they list only the modules in a selected
suite.

This section describes how to manage suites:
e Installing Suites

e  Exporting and Importing Suites

e Viewing and Editing Suites

e Creating Suites

e Using Filters

e Deleting Suites

You can export, import, view, edit, create, and filter by suites from either the Web Client or the Java Client. You can
install/lupdate and delete suites only from the Web Client.

Installing Suites

The Broad Institute maintains a repository of suites. When you install suites, you search the repository for suites that
you do not have on your GenePattern server and, optionally, add them to your server. When you update suites, you
search the repository for newer versions of suites that you have installed on your GenePattern server and, optionally,
add them to your server.
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When you install/update a suite, you install/lupdate the suite and its definition; you also install/update the tasks and
pipelines contained in that suite. For example, installing the ClusteringSuite, adds the ClusteringSuite to your
GenePattern server; it also installs/updates the ConsensusClustering, HierarchicalClustering,

HierarchicalClustering. MATLAB, NMFClustering, and SOMClustering tasks, which are contained in the
ClusteringSuite.

To install and update suites:
1. Display the Web Client home page.
2. Under Suites in the right column, click install/update suites.

The Web Client retrieves the list of suites from the repository, compares that list to the suites on your

GenePattern server, and displays the Manage Suites page. The top portion of the page lists the suites that you
have not yet installed; the bottom portion lists suites that are on your GenePattern server.

Installable Suites - Mozilla Firelox

Bis ER Yew G0 Dockmaks ook Heb

* GenePattern

wpdated Apr 10, D003, kiore irdgrmaties

Creste new Sule legecnt Susdes from 5D
New/Available Suites
ClusteringSuite: Author: GenePatiem Cwner: gp-helpdBbroad mit edu
Chustering modules partition a gne inpression dataset indd chusters such thal the gene inpression data in each clustir shan common presSion raits based on
e diSLante Measwre used
Ikl Sosbe I
F cConsensusClustering (1) T8 & F wierachicalClustering (2) T &
F HigrarehicalClugteing MATLAR (0) ) <~ F wwrconsereus (3 ) &
F somciustenng () %
ProteomicsSuite;) Authar: GenePattem Owner: gp-helpEbroad mit edy

The ProteomicsSuite intludes modules designed for the prepaotessing, analysis and visualization of proteomics data. The Proteasrray moduls atcepls LC-MS data
whereas each of the other modules accept SELOUMALDI data,

Irttal Suate | inatal cheched modues | T checkan

F greachange (1) () & F CompareSpectrs (1) T -
F LocatePeaks (1) ) & F reaks (1) &
F putPeaks (1) B % ™ Protechmsy (1))

F Proteomicsanatysis (1) 8 %
Loaded Suites

GenelListSelectionSuite) Author: GendPatim Crwnie, gg-halpElirasd mit edy

Gene List Selechon mogules include Several algoninms b0 Ge1ermine fealures (pemes) thalane mOost cI0Saly COMme|aled wilh kRown Cl38s lemplaes (e.0. Iumour s
nonmal) and the significance of the comelation

Dalete this vestbon Echt Suiln. Espont Sube

F classieighbars (1) T & F comparstvearkarSsiection (1) T8 &
F EdraciComparateMaronResuits (7)) & F geneteighbors (3 18 e
[ Dere

Ll

3. Choose a suite to install and click its Install Suite button. The Web Client displays a log page listing the modules
in that suite as they are installed:
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Exporting and Importing Suites

GenePattern allows you to share suites with other GenePattern users by exporting and importing the suites.
Exporting a suite copies the suite definition from your GenePattern server to a zip file; importing a suite copies the
suite from a zip file to your GenePattern server.

To export a suite:
1. Display the Web Client home page.
2. Under Suites in the right column, click install/update suites.

The Web Client displays the Manage Suites page. The bottom portion of the page lists the suites that are on your
GenePattern server.

3. Choose a suite to export and click its Export Suite button. The Web Client creates a zip file and displays a
window similar to the following (the exact window that appears depends on your operating system):

Dpening ClusteringSuite.zip i El
‘You have chosen ta open
2 ClusteringSuite.zip

which is 8: WinZip File
Fram: htbp: | fepd0a-6ac. broad. mit.edu:6080

‘Wihat should Firefoo: da with this file?

" Openwith | WinZip (defauit) =

I Do this automatically For Filies ke this From nos on.

= ==

4. Open the zip file and then save it; or save the zip file to disk.

To import a task:
1. Display the Web Client home page.
2. Under Suites in the right column, click import. The Web Client displays the Import page:
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install GenePattern zip file - Mozilla Firefox

Fle Edt  View Go Bockmarks Tools el

=10l x|

*! GenePattern 111 gpuser@broad.mitedu
e Filter by Suite

Install from zip file

Flease choose a GenePattern zip file to submit to the GenePattem server.

GenePattern zip file: [ Browse... | M private

Lo |

Install tasks fram module repository

O download the zip file from a website:

URL of a GenePattern zip file: [Fip./7 W private

| Done

Select the zip file and click install. Use the top portion of the page to browse for the zip file or the bottom portion
of the page to enter a URL for the zip file. The Web Client imports the suite.

Viewing and Editing Suites

To view or edit a suite:

1.
2.

Display the Web Client home page.
Under Suites in the right column, click install/update suites.

The Web Client displays the Manage Suites page. The bottom portion of the page lists each suite on your
GenePattern server and its definition.

Choose a suite to edit and click its Edit Suite button. The Web Client displays the Suite Definition form, as shown
below. The definition form lists all of the modules (tasks and pipelines) that are on your GenePattern server. A
check mark next to a module indicates that it is in this suite.

To edit the suite definition, edit the fields at the top of the form or toggle the check mark next to a module by
clicking the check box.

Click Save. GenePattern creates a new version of the suite.
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Edit Suite - Mozilla Firefox
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All suites use a similar definition form:

Name: The name of the suite.

LSID: The Life Science Identifiers (LSIDs) for this suite. GenePattern maintains this field; you cannot edit it. For
more information, see Understanding Version Numbers in the GenePattern Java Client Guide.

Description: A brief description of the suite.
Author: The name and organization of the suite’s author. Typically, you are the author.

Owner: The user name of the person responsible for maintaining the suite. By default, this is your user name
(typically, your e-mail address).

Privacy: Select Private (default) or Public. A private suite can only be seen and used by a user logged in using
the user name specified in the Owner field of this form; a public suite can be seen and used by all users.

Support files: Any files that you want to include with the suite. Documentation is strongly encouraged for public
suites.

Modules: The remainder of the definition form lists all of the analysis modules, visualization modules, and
pipelines that are on your GenePattern server. A check mark next to a module or pipeline indicates that it is in
this suite.

Creating Suites
To create a suite:

1.

2
3.
4

Display the Web Client home page.
Under Suites in the right column, click create suite. The Web Client displays an empty suite definition form.
Define the suite by entering values for each field, as described in Viewing and Editing Suites.

Click Save. GenePattern creates the suite.
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Using Filters

You can use suites to filter the Web Client menus so that they list only the modules (tasks and pipelines) in selected
suites.

To apply a filter:
1. Click Filter by suite in the title bar of the Web Client. The Web Client displays the Filter window:

9 http://cp409-6ac.broad.mit.eduss =10l x|

" Mo Filtering fshow all tasks)
& Filler (show only tasks from selecled suites)

I LucGetzMiska Nature 2005 Suite
I PredictionSuits

™ FroteomicsSuite

™ GeneListSelectionSuite

™ ClusteringSuite

™ ClusteringSuite

_OK | _Close |

| Done e

2. Select the Filter radio button.

3. Click the check box next to each suite that you want to use.

4. Click OK. The Web Client updates its menus to show only the modules in the selected suites.
To remove the filter from the menus:

1. If necessary, click Filter by suite in the title bar of the Web Client to display the Filter window.
2. Select the No Filtering radio button.

3. Click OK. The Web Client updates its menus to show all of the modules on your GenePattern server.

Deleting Suites

To delete a suite:
1. Display the Web Client home page.
2. Under Suites in the right column, click delete suite.

The Web Client displays the install/update page. The bottom portion of the page lists the suites that are on your
GenePattern server.

3. Choose a suite to delete and click its Delete this version button. The Web Client deletes the selected suite.

Managing the GenePattern Server

GenePattern can be run standalone on a small machine or separated into its client and server components to take
advantage of a more powerful compute server. When you installed your GenePattern server, you set the basic server
configuration options for your site. This section describes how to modify GenePattern server configuration options
and how to manage other aspects of the GenePattern server environment:

e Modifying Server Configuration Options
e Using a Queuing System

e  Securing the Server

Modifying Server Configuration Options

You can modify GenePattern server configuration options in two ways:

e Use the Server Administration page of the Web Client to modify the configuration options that most commonly
need to be changed, as described in this section.
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e Usethe GenePatternServer/resources/genepattern.properties configuration file to modify
additional configuration options, which rarely need to be changed. The next section, Using a Queuing System,

describes a situation in which you modify the configuration file.
To modify commonly changed server configuration options:

1. Display the Web Client home page.

2. Under Server Administration in the right column, click modify settings. The Web Client displays the Server

Administration page:

IGenePattern Server Administration - Mozilla Firefox
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| Done

From this page, you can modify configuration options and view the server logs:

e Access. Use these options to define which clients have access to the server:

= Click Standalone to allow only local clients to connect to the server; that is, you can access this GenePattern

server only from the computer that it is running on.

= Click Any Computer (default) to allow any client to connect to the server.

*  Click These Domains to allow only clients from specific domains to connect to the server. Enter a comma-

separated list of domains or IP addresses in the text box, for example:
broad.mit.edu,dfci.harvard.edu,mit.edu.

GenePattern scans all incoming connection attempts. If they match in whole or in part any domain name or

IP address in this list, the server allows access; otherwise, the server redirects the connection to a page

indicating that the server does not allow access.

For more information about restricting access to your server, see Securing the Server.

e File Purge Settings. Use these options to specify when analysis results files are deleted from the server:

= Use Purge Jobs After to specify the number of days the server keeps the analysis results files. To prevent

the server from automatically deleting the files, set this value to -1.

= Use Purge Time to specify what time of day (24-hour format) the server deletes the files.
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Note: To save your analysis results files, use the Job Results page to download them from the server to
permanent storage.

e Module Repository. When you install/update modules (tasks, pipelines, or suites), GenePattern searches the
repository for new/updated modules and, optionally, adds them to your server. Use this option to change the
location of the repository that GenePattern uses to install/update modules. By default, this option points to the
module repository maintained by the Broad Institute. If you would like to implement and maintain a module
repository at your site, contact the GenePattern help desk (gp-help@broad.mit.edu).

e HTTP Proxy Settings. If your server is behind a firewall, use these options to specify the HTTP Proxy
information. Without the proxy information, the server cannot download modules (tasks, pipelines, or suites) from
the repository maintained by the Broad Institute. If you do not know the proxy information, contact your systems
administrator.

e Logs. Use these options to view the server log files:
= Click GenePattern to view warnings and messages generated by the GenePattern server.
= Click web server to view messages generated by the web server that GenePattern uses.

e Java Flag Settings. Use this option to specify any Java command line flags that are to be used by all Java-
based analysis modules. By default, this option is used to specify the amount of memory to allocate when
running Java-based analysis modules (-Xmx512M).

e History. Use this option to specify the number of recent analyses GenePattern displays at the top of the pipeline
and tasks drop-down lists in the title bar of the Web Client home page.

You can shutdown the GenePattern server by clicking the Shutdown server link. For easier ways of shutting down the
server, see Exiting from GenePattern.

Using a Queuing System
This section describes how you can integrate the GenePattern server with your queuing system by adding a property
to the GenePatternServer/resources/genepattern.properties configuration file. If you need

information about other properties in the configuration file or help with integrating the GenePattern server into your
environment, contact the GenePattern help desk (gp-help@broad.mit.edu).

Queuing systems such as the Load Sharing Facility (LSF) and the Sun Grid Engine (SGE) allow computational
resources to be used effectively. If you have such a queuing system, you typically want the GenePattern server to
use it. To configure your GenePattern server to execute jobs using LSF or SGE, add the commandPrefix property to

the GenePatternServer/resources/genepattern.properties configuration file. The server
prepends the value of this property to the command line each time it executes a task.

For example, to configure GenePattern to run jobs using LSF:

1. Add the following commandPrefix property to the genepattern.properties file:
commandPrefix=bsub -K -0 1lsf log.txt

= The —K flag instructs the bsub command to wait for the job to complete before returning.
= The —o flag specifies the file to which the job writes standard output and standard error messages.

2. Optionally, set the environment variables BSUB_QUIET and BSUB_QUIET2 to prevent bsub from printing
common job messages to standard out:

= Setting BSUB_QUIET prevents bsub from printing the messages <<Job is submitted to default queue
<normal>>> and <<Waiting for dispatch>>.

= Setting BSUB_QUIET2 prevents bsub from printing the message <<Job is finished>>.

Securing the Server

Securing your GenePattern server helps you to control who has access to which operations. Since GenePattern is
primarily a web application (including SOAP interfaces) running on a web server, general approaches for securing
your web servers are applicable to your GenePattern server. In addition, GenePattern provides several security
features that can easily be used by non-technical users to control access to the server.

This section describes several ways to secure your GenePattern server:
e  Access Filtering

e User Authentication
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e User Permissions

e  Secure Sockets Layer (SSL) Support

Access Filtering

Access filtering prevents users from connecting to your GenePattern server unless they come from a known
computer. This is the simplest way to secure your GenePattern server because you control access filtering from the
Server Administration page of the Web Client.

To use access filtering (as described in Modifying Server Configuration Options):
1. Display the Web Client home page.

2. Under Server Administration in the right column, click modify settings. The Web Client displays the Server
Administration page.

3. Use the Access pane to determine which clients have access to your GenePattern server:
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= Click Standalone to allow only local clients to connect to the server; that is, you can access this GenePattern
server only from the computer that it is running on.

= Click Any Computer (default) to allow any client to connect to the server.

= Click These Domains to allow only clients from specific domains to connect to the server. Enter a comma-
separated list of domains or IP addresses in the text box, for example:
broad.mit.edu,dfci.harvard.edu,mit.edu.

GenePattern scans all incoming connection attempts. If they match in whole or in part any domain name or
IP address in this list, the server allows access; otherwise, the server redirects the connection to a page
indicating that the server does not allow access.

User Authentication

By default, your GenePattern server does not require a password to authenticate that a user is who they claim to be.
However, stronger authentication can easily be added by any capable Java programmer at your site. The remainder
of this section is written for the Java programmer.

GenePattern user authentication is performed by a servlet filter installed in front of the GenePattern web application
in its web . xm1 file. To implement stronger authentication, you need to implement a new servlet filter that performs

the desired authentication (for example, validating login against a database) and a new login page that requests a
user name and password from the user. The new servlet filter must, after authenticating a user, set a session
attribute in the java.servlet.http.HttpSession object called userID. All pages in the GenePattern

server and all database interactions will use this as the user’s user name.

To see the source code for the default AuthenticationFilter. java and the web.xml files, click the
following links: AuthenticationFilter.java, web.xml.

Once you have written and compiled the new ServletFilter:

1. Place the jar file containing the new ServletFilter into the following directory:

* /GenePatternServer/Tomcat/webapps/gp/WEB-INF/1lib
2. Modify the GenePattern server's web . xm1 document.

Note: It is important to maintain the existing order of the servlet filters in the web . xm1 document as they are

used in the order they are defined in the document. The Authentication filter must come before the Authorization
filter for the Authorization filter to work.

Change the definition of the AuthenticationFilter to use the class that you have provided.

4. Add any necessary configuration elements that it requires.
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5. Restart the GenePattern server for the changes to take effect.

Note: If you look at the code for the default Authentication Filter (AuthenticationFilter.java), you will see that it
allows requests through that have a parameter called j Sp_precompile that have come from the

localhost. If you do not allow these requests through unauthenticated, you will see a series of errors when

you start the GenePattern server as it attempts to precompile the JSP pages. These are not fatal errors, but they
slow down server response for users the first time that pages are accessed following a server restart.

User Permissions

As of GenePattern 2.0, each GenePattern server has a built-in authorization mechanism based on three configuration
files in the GenePatternServer/resources directory:

e userGroups.xml defines user groups
e permissionMap.xml defines which user groups have which permissions
e actionPermissionMap.xml defines which permissions control which server actions

User authorization is based on the user’s identity as provided at GenePattern login (for more information, see User
Authentication). Once a user has been authenticated, the GenePattern server uses these three configuration files to
determine which permissions the user has and which actions those permissions allow the user to perform. By default,
all users can perform all actions.

This section describes the default permissions loaded into GenePattern and the three configuration files that define
those permissions: userGroups.xml, permissionMap.xml, and actionPermissionMap.xml.

Note: GenePattern authorization, like GenePattern user authentication, is performed by a servlet filter installed in
front of the GenePattern web application in its web.xml file. To implement stronger authorization, you need to
implement a new servlet filter that performs the desired authorization. It is important to maintain the existing order of
the servlet filters in the web.xml document as they are used in the order they are defined in the document. The
Authentication filter must come before the Authorization filter for the Authorization filter to work. To see the source

code for the default AuthorizationFilter. java and the web.xml files, click the following links:
AuthorizationFilter.java, web.xml.

Default Permissions

The default configuration files installed with GenePattern define the following permissions (all users have all
permissions):

e createTask allows a user to create new analysis tasks on the GenePattern server by
= creating or editing a task
= installing/updating a task
= installing/updating a pipeline that includes tasks
= installing/updating a suite that includes tasks
= importing a zip file that contains a task

Note: This is a critical permission to control. Users with createTask permission can upload any executable to
be run on the server including worms, viruses and other malicious software.

e createPipeline allows a user to create new pipelines by
= creating or editing a pipeline

= importing a zip file that contains a pipeline (if a pipeline zip file includes task zip files, the tasks will not be
imported unless the user also has the createTask permission)

e createSuite allows a user to create new suites by
= creating or editing suite

= importing a zip file that contains a suite (if a suite zip file includes task zip files, the tasks will not be imported
unless the user also has the createTask permission)

e administrateServer allows the user to change server settings on the administrateServer page.

Note: This is a critical permission to control. Users with administrateServer permissions have the ability to
modify connection settings thus preventing other users from logging into and using the server.
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e deleteTask allows the user to delete tasks from this GenePattern server.

e deleteJob allows the user to delete jobs from this GenePattern server.

userGroups.xml

To see the default userGroups. xml file, click here: userGroups.xml. If you are defining permissions, apply file
permissions to ensure that this file is not modified unintentionally.

The userGroups . xml file is used to define groups of users to whom permissions may be assigned. Any number

of groups may be created as long as their names are unique. If the user named * is included in a group, as shown in
the default settings, then any and all users are considered to be a part of that group. A user may belong to any
number of groups.

permissionMap.xml

To see the default permissionMap . xml file, click here: permissionMap.xml. If you are defining permissions,
apply file permissions to ensure that this file is not modified unintentionally.

The permissionMap.xml file is used to map permission names to user groups; that is, you use this file to state
that members of a particular group have a particular permission.

Any number of new permissions may be created as long as their names remain unique. Any number of groups may
be assigned a permission by adding additional <group name=”thename” /> elements to a permission. The
presence of a group named * means that any and all groups have that permission, which means any and all users
have that permission.

To create a permission that no one is allowed to have, omit its group elements; for example:

<permission name="NoOneHasThisPermission"></permission>

actionPermissionMap.xml

To see the default actionPermissionMap . xml file, click here: actionPermissionMap.xml. If you are defining
permissions, apply file permissions to ensure that this file is not modified unintentionally.

The actionPermissionMap.xml file is used to define what permissions apply to what server actions. In this
context, server actions correspond to pages in the web application and methods in the SOAP interfaces. Essentially,
this file links jsp pages and SOAP methods with their required permission names.

Note: Many of the existing GenePatternServer web pages have been written so that if a user does not have
permission to execute a link, the link is not displayed. This logic is implemented in the jsp pages, not in the
configuration files. If you limit permissions to other additional pages, users may still see the links but will be redirected
to an error page when they attempt to execute them.

Secure Sockets Layer (SSL) Support

This section describes how you can modify the GenePattern web application to run on a web server that is configured
to use the HTTPS protocol, where essentially the regular http requests are routed through a secure sockets layer
(SSL) making them much harder for hackers to access. If you have installed your GenePattern server onto a web
server other than the default Tomcat instance it is distributed with, configure your web server according to its
instructions and then follow Step 2 below.

Note: When running under SSL, programming language clients and the GenePattern Java Client may not be able to
connect to your GenePattern server.

Step 1. Configure Tomcat for SSL support

Follow the instructions available at http://tomcat.apache.org/tomcat-4.1-doc/ssl-howto.html to configure the Tomcat
instance for using SSL. In doing so, you will modify the Tomcat configuration file, which is located in the

GenePatternServer/Tomcat/conT directory.

Step 2.Configure GenePattern for SSL

Once the Tomcat (or other web server) has been configured for SSL, modify the GenePattern configuration file,
GenePatternServer/resources/genepattern.properties, to ensure that its properties are in synch
with the web server:

1. Addanewkey, java.net.ssl.trustStore=<path to keystore>.
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This should point to the keystore you created when configuring Tomcat (above) or some keystore that
GenePattern can use to establish SSL connections.

2. Modify the value for the key GENEPATTERN_PORT to use the https port you selected when configuring Tomcat
(above).

3. Modify the value for the key GenePatternURL to use the https protocol and the https port you selected, for
example:

http://localhost:8080/gp becomes https://localhost:8443/gp

Save the genepattern.properties file and restart your server. Any bookmarked links to your GenePattern
server must be updated to the new protocol and port.
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