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What is Build Forge?

Automation has revolutionized industries such as
Automotive Manufacturing, by allowing them to produce
better products, faster, and at a lower cost.

Build Forge applies the same principles to the
industry of Software Development...
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What is Build Forge?

The “Elevator Pitch”:

Build Forge is an adaptive process execution framework that
automates, orchestrates, manages, tracks and logs all the processes
between each handoff within in the assembly line of software
development, creating an automated software factory.

Source Product Quality

e Automates the creation of a deployable application from source artifacts

e Eliminates manual handoffs between code, build, test, and deploy teams
e Integrates with existing tools

DIroCesses

e Aggreo atesresults from multiple systems and

© 2007 IBM Corporation Discovering Build and Deployment Automation with IBM Rational and Tivoli Solutions - Module 5



- IE¥
What is Build Forge?

A “Closer to Home” Analogy:

Writing Checks
Versus
Online Banking

Manually write ch_ecks Financial “framework”
Manually pay bills Automated bill pay
Manually balance account Transaction scheduling

Automatic notifications
Transaction history
Interacts with multiple systems
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What Is Build Forge NOT?

e Build Forge is NOT a Build Tool

» A build tool generates the executables and non-source files of a program
from the program's source files.

» A build tools is platform-specific and require specialized skills.

» Tool examples include:

ANT (Java) ClearMake (Rational gmake)
gmake (Unix C/C++) Omake (Rational NMAKE)
NMAKE (Windows C/C++) OpenMake

ObjectMake (Synergy make) ElectricAccellerator

» Advanced build tools may help with dependency analysis and build
acceleration.

e Don't let the name fool you' We often use the term “Build” for the whole

assembly process .and your customers will too!
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Build Tools, Cl, and Process Automation

Build Forge Process Automation

Scripts

CruiseControl
Continuous Integration

Make
(C/IC++)

S|001 p|ing

AntHillPro Orchestration

Electric Commander

Replaced by Build Forge t| Executed from Steps in Build Forge

- R - s
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Build Forge System Overview

SOFTWARE DELIVERY AUTOMATION FRAMEWORK

Management Console IDE Plug-Ins

Centralized Web-based, Collaborative Distributed Access, Role-Based Security Developer Self-Service, Role-Based Security

Process Automation
Automated, Repeatable Application Development Lifecycle

Source Product Quality
Developmenp Control p Build }AssurancepP"’le‘"jlge p Deploy )

Test Tools

* ClearCase * ClearQuest * ClearMake » TestManager i « Tivoli
* Eclipse * Synergy « Change *ObjectMake + Performance * InstallShield » WebSphere
* MS Visual » StarTeam - Remedy « Ant, NAnt * Functional e jar » WebLogic
Studio .NET « Perforce » ChangeMan * Make, NMake * Robot * RPM

i +CVS « DevTrack « GNUMake + LoadRunner « Package

* PVCS * Bugzilla » Open Source * TestDirector

- VSS * CruiseControl » WinRunner

» Subversion
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Key points

e Build Forge Architecture
e Projects

e Environments

e Security

e Servers

e Project Execution
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Build Forge architecture

ACCESS IMPLEMENT EXECUTE

Build Forge Build Forge Build Forge
Management Console Server Agents

Source Control

" ‘.::-‘1 i ‘.::-: ‘.::-‘1 ‘.::-:
Build Forge Engine -~ o . Windows  Solaris  Linux HP-UX  AIX

» 3 Tier Architecture L £"¢

+ Centrally Managed sl Build Systems
* Orchestrates BuildForge Tasks ™
Manage Users
Configure Resources .
Set up Build Projects and Steps Build I_:orge Database
Schedule Builds and View Status * Projects and Steps

Troubleshoot Build Issues : Eer\_/er Confltgératfl_ons ti
Reporting & Analysis 3 . nvironment Configurations

DB2 User/Permission Information

, Orde . Build Statistics : : : :
Bl.“ld Forge SQLyServer o System Master Log Windows  Solaris Linux HP-UX
IDE Plugin ——

I_ Quality Assurance

2 gy ) S

Integ ration Windows  Solaris  Linux
- « Command Line

» Adaptors
Source Code Test Suites . APl P Agents . . . .
Repositories » Real Time Environment Configuration
» Execute Project Steps

Deployment o » Return Output / Logs to Mgmt Server
Tools Applications

S Al =

o 1 [
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Build Forge project

e A set of Steps which can be run in the BuildForge system. A project can be run
repeatedly; each run generates a new Build.

e Step: A component of a Project. A Step stores one or more commands which can be
executed on a Server. Each command may itself launch an executable file, a batch
file, or script that launches many other commands.

e Command: Anything that can be invoked from the command line of a given server
(through an Agent) based on the security privileges configured.
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Build Forge project
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File Edit Wew Go
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@ README |:| ClearCase Web D ClearQuest Web |:| BuildForge |:| RationalBank D Tomcat Manager

Rational. Build Forge

Home

Projects

Libraries

Project Runs

| Start Project |

| Copy Praject |

ojects == Calculator Builder | Add Step

Project: Calculator Builder  Selector: Java Build Server 1

Erv: ==

Access: Build Engineer

Logoist: roat

Help @

E| Filter |

@ orledsEDD

?-u Create ClearCase Yiew For
By et Config Spec for Calcul
o Build Calculstor
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Done

Showing 1 - S afg

e
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& 1 f, Create ClearCase View for Build Exit Code ---- - - - e Default
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Fl 2 7, Set Config Spec for Calculator Buil Exit Code ---- - - - === Drefault
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Online Help D q 7, Copy Calculstor to Deploy Staging EEE . o
8
Projects b 1 3 7 Remnawve Build Wiew Exit Code ---- e 2o
| Filter
l@ Caloulator Builder Ty Step: earCase Yiew for Build Save Step | | Delete Step | | Add Note
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Marne! ICreate ClearCase View for Build

Access: | -- Project Default -

Absolute

Dir: p

Command:

cleartool mkview -snapshat -tag "Calculator_Build_$BF_TaG" -stgloc -auto
$BF_SERVER_ROOT\Calculstor Build $BF_TAG
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Build Forge project

e Threading: Threading allows for multiple Steps to run in parallel, thereby increasing
the speed of your build.

» Multiple, adjacent, Threaded steps are thought to be a Thread Block
» Threaded Steps are indented on the Project Page

I_—__- I:l c 7 Dernote ClearCase

I_—__- D 4 E___Tu Zode Level Skatic
&nalysis

I_—__- D - E_.___ﬂ Update Maven
Ernvironrent

F—_- |:| 9 T Compile Application

[ Trrmi || m - [ T
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Build Forge projects - Threading

Without Threading

Init Get Src Compile Linux Compile Windows Compile Solaris Test Package Deploy

oo ® © © ©o®

With Threading

Compile Linux

—> I | —

Compile Solaris Test Package  Deploy

SRR R

Compile Windows
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Build Forge environments

e The BuildForge system allows you to manage environment variables separately from
your Projects, Servers, and Steps

» You can define Environment Groups
= Containing one or more Environment Variables

» You can assign Environment Groups to Servers, Projects, and Steps

= At runtime, the system assembles the final working environment for a Step from all of the
relevant Groups assigned to the Server, Project, and Step
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Build Forge environments

File Edit ‘Wwiew Go  Bookmarks Tools  Help

@ e E} - % [\_;;j] @ !6 http:,l',l'12?.D.D.1:SDSD,l'FullcuntrUI,l'index.php?mDd=environments&action=view.eid&bf_bid=M @ Go HQ, |

README | | ClearCasewWeb | | ClearQuest web | | BuildForge | | RationalBank | | Tomcat Manager

@ Haome

@ Projects
Libraries

Project Runs

” @ Environments == Java Build Environment | | Add Environment Yariable

Reports
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Help @
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Build Forge security

e Concepts in the BuildForge security system:

» Users — A user in the BuildForge environment corresponds to a single, named person who
interacts with the system in some way.

» Access Groups — An access group is a collection of users who are assigned permissions to
perform specific tasks within the BuildForge system.

An Access Group is usually associated with a logical Role within an organization
— the .NET User Interface development team, for example.

» Permissions — Permissions are typically set on system level functionality and are assigned to
Access Groups only — not individual Users.

» Ownership — Specific resources — Projects, Servers, Steps, etc. — in the BuildForge system
have a single, named Access Group as Owner.

Ownership over an entity allows for full edit/delete/execute privileges over that resource.
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Build Forge security

® Role-based system
» Access Groups represents a role a User has in organization
» Roles have Permissions and Ownership

e User access is determined by the union of the Permissions of all groups the user
belongs to

e Combination of Permissions and Ownership define what a group can do and/or see

» To edit a give Project, a User would have to have Ownership on the Project AND Permissions
to Edit Projects

e Example

» User who is a member of the Guest group (and no other groups) sees only Projects which
have the Guest group assigned as their Access property

» User can only launch projects with Guest access
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Build Forge security
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Build Forge servers

e A Serveris alogical resource in the BuildForge environment that represents any
physical system running the BuildForge Agent.

» A Server is defined within the BuildForge system with certain properties, such as a default
path.

e A Server Pool is a group of Servers with similar build properties (running the same
operating system and with the same compilers available, for example).

» The BuildForge system can run a Project on a different Server in the same Pool when the
default Server for the Project is busy.
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Build Forge servers

Horme % Servers Add Server Help @
Projects | | Filter | Showing ] -2 ofo | ¢/ Page 1of 1 (=] =
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Build Forge project execution

4 Primary Ways to Execute a Project:

Quick Start Run with default settings

Manual Start Override default settings

Scheduled Run a single or recurring instance at
some future date(s)

Restart Rerun a failed Build, starting from the

point of failure
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Build Forge project execution
Example Schedule

@ Horme E Schedules | Add Scheduled Run Help @
Praojects Filter calendars by praoject:
N Show All Projects | .
m' Libraries
October, 2006
@ Project Runs Mor, 11 Sep 2006 Mar, 11 Sep 2006
wik ley! Tue  ed Thu Fri Lat Liin wik M Tue  ied Thu Fri Lat Liean
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35 1 2 E EL] i
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% Serwvers £ 4 5 3 T g L JiF 40 2 3 4 5 E 7 4 A
% oo Enlixulesliruiize ] ||| -
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or Build | %ave Schedule | | Delete Schedule |
T Schedule Details

Crescription: IScheduIed Calculator Build | Project: | Calculator Builder Plode: | Active

et | alex Minates EI Hours Crates EI Months EI Cravys
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Summary

e The Build Forge architecture provides a robust, flexible foundation for build (and more)
process automation.

e We have discussed
» Build Forge Architecture
» Projects
» Environments
» Security
» Servers

» Project Execution

e In the following labs we will dive into a Build Forge environment and see how to use
these concepts.
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Example — Basic Process Automation & Reuse

Provision Systems Environments

Build Forge Agents or “»  RELEASE=Release 1.1
Virtualization Support VIEW=bld view
JAVA_HOME=C:\Program Files\Java\jdk1.5.0_06

Static or Dynamic = ; A ;
Assignment; Pools PATH=C:\Program Files\Java\jdk1.5.0_06\bin

Project — Parent Process

Source Repository Build Execute

Interaction Application Package Deploy Tests

C—0 0

Interaction with Wise, Install Simple deploy or Test Manager,
Synergy Shield, RPM, execute Interaction Robot, Functional,

JAR, WAR, etc. With Tivoli, etc. etc.

é )

Reuseable Label Create Scan/Analyze Compile Execute Update
Source Header File Source Code Source Tests Defects Status

Library —
Child
Proc'ess e_pe_pe_peqeq

Rational Software ObjectMake, ClearMake,
Analyzer, Logiscope, etc. Ant, Maven, etc.
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Example — Continuous Integration

Schedule J|__ Provision Systems

9:00 PM Build Forge Agents or RELEASE=Release_1.1
- Virtualization Support VIEW=bld view
l JAVA_HOME=C:\Program Files\Java\jdk1.5.0_06

Static or Dynamic = A . ;
Assignment; Pools ~ PATH=C:\Program Files\Java\jdk1.5.0_06\bin

Build Forge
Continuous Integration l l
Adaptor : :
Continuous Build Process

1

Source Code
Changes Found

Label Create Scan/Analyze Compile Execute Update
Source Header File Source Code Source Tests Defects Status

R Znd Znd “d. " et

Build Forge
Defect Adaptor

Aggregated

Source Code Bill of Materials Test Results Defect Status/ Reports

Changes and Resolution
File Diffs
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Example — Developer Self Service

Management Console or Developer IDE

© 2007 IBM Corporation

Build Forge Agents or
Virtualization Support

Static or Dynamic
Assignment; Pools

T =3 -_..;.‘I
3 I .. F - '."

Visual Studio .NET
Eclipse & RAD

RELEASE=Release 1.1

VIEW=bld_view

JAVA_HOME=C:\Program Files\Java\jdk1.5.0_06
PATH=C:\Program Files\Java\jdk1.5.0_06\bin

Self-Service Build Process

Scan/Analyze
Source Code

Compile
Source

 ©—Q8—0

Execute
Tests

-
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Customer Example — Parallel Execution

Provision Systems Environments

Build Forge Agents or “»  RELEASE=Release 1.1
Virtualization Support F |  VIEW=bld_view

: : JAVA_HOME=C:\Program Files\Java\jdk1.5.0_06
Static or Dynamic L A — : A -
Assignment; Pools T PATH=C:\Program Files\Java\jdk1.5.0_06\bin

' '

Build-Release Process

Compile Linux

—©

Compile Solaris Execute

Source Repository
Interaction e 0 Package Deploy Tests

Compile Win (main)

Link Windows
0 (main, ui)
— —

)

Compile Win (ui)

S ——
Error/Cleanup
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BackUp :

Continuous Integration
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