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What is the biggest issue?

Topics that have been discussed this week:

¢ Well Java, yes

* Software complexity? ¥ Software quality?

¢ Agile? * OQOutsourcing?
¢ Distributed » Centralization?
development? « Control?
* Developer * Compliance?
productivity? .
* Visibility?

* Time to market
pressure?

¥ Underutilization of hardware?
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Answer: All of the Above

v The stakes have never been higher...

* S0, how do you measure the health of your
software projects ?
= Number of check-ins?
= Bugs fixed? Bugs outstanding?
= Specs completed? On-schedule? On-budget?

* The clearest indicator of project health =
Working Software

Without built software, there’s no way to testto s ee what is done.

- Carey Schwaber, Senior Analyst, Forrester Research

ocber7,2000  El€CEIIC Cloud Solutions are designed to help Side 3
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The goal is fast, high quality development

01010 :

10101

01010 " ]
& i1

SCM Build Test Customer

“ Each cycle round this loop can take DAYS/WEEKS

v Reduce iterations to reduce “time to market”

= High speed builds = Reduce “bad code” check-
NS

= Test early (by developers)

Slide 4

= More right-first-time builds

= Automation (Build, Test,
Deployment)
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Move problem detection upstream

5

electric

e

5

40

Relative Cost to Correct a Defect
[ L]

Reguirements Design Code Test Operation

Development Phase

Figure 1 - Increasing coast of defect correction
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Software Build “early and
often”

Test earlier in lifecycle

More upstream code
validation

Improve Code Quality
Reduce Project Times
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Software Production Management

388 333 338 33

Management Developers Build/Release

BUILD
DEPLOYMENT
UTILITIES
AUTOMATED
SE TESTING
DEFECT CODE
TRACKING COVERAGE
Physical Hosts Virtual Hosts Cloud Hosts
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Where Electric Cloud Helps

388 333 338 333

Management Developers Build/Release
BUILD 7o
DEPLOYMENT
UTILITIES (@) auvtomate ©
[
SCM sj\j accelerate AUTCMATED
/ /ﬁ\\\
DEFECT | . analyze CODE
TRACKING \ 4 COVERAGE
Physical Hosts Virtual Hosts Cloud Hosts
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Electric Cloud Solutions

-

-

-

Build Management

Build Acceleration

Geographically Distributed Development
Agile Development / Continuous Integration
Virtualization

Software Quality

Centralization and Control

Compliance
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Build Management

Challenges with Today’'s Systems

» Script-based systems work, but they are hard
to maintain

* Scaling to multiple platforms, multiple targets,
multiple teams is complex

* Only the experts who built them can run and modify them

* They are slow and not designed to run tasks in para llel

Solution Requirements

* Flexible, easy to use framework for software produc  tion
* Re-use of processes and components
* Parallel execution of build and test tasks to reduc e cycle time

» Scalability to handle a large number of projects, b uilds, tests

October 7, 2009 Slide 9
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Managing Global Teams

ENGINEERING MGR

Aarhus
SW DEVELOPERS
Copenhagen - BUILD TEAM
i g G O BAG Pomtie BB RE G Ailaaaa— s S San Francisco

SW DEVELOPERS

OUTSOURCED
San Francisco QA
— I
Bangalore

Specific Access and Permissions Based on Role
Anywhere in the World slide 18
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Managing Resources
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Integrate Tools and Processes

| JUploadTool

File Edit View Favori Deployment TOOIS

@ Back - g .‘ =
SW DI (BT e —— Source EJB Jar File: |C:IEJEIJarslAccnuntEJEl.jar | = Open CED
ddress |2 D:
|
Deploy E.B Jar File: |C:‘LE.JEI.Jars‘tDepln\,redAccuuntE.JEl.jar | = Open
vn.services. fueladvanc. .. Ems

& 5 W = - R =t [
IR Fue\:l:d'va Working Directony |C.'Ltemp | [=Z- Open fovn. services. fueladvanc. .. e
svn.services. fueladvanc... Ju

WehSphere Home: |C:1F'r0gram Filestinmspplication Developeripluginsicom ibm etonls websphere runtin] | (3> Open :::::::::zf;j:::::z

svn.services. fueladvanc...

Folders

WehSphere JDK Home: |C:1F'rngram Filestibmidpplication Developeripluginsticom.ibm.etools. server jdk | = Open svn.senvces.fucadvanc... [, =
=vn,services, fueladvanc,.. m
Classpath: |C:1F'rngram FileglibmiApplication DeveIupenpIuginSlcDm.ibm.etnnIs.websphere.runtimelliblappuaplink.] “‘Jj_I

Copy generated source to: |C:1F'rngram Filelibmapplication DevelopmenticcountProjectiejhModule | = Open

[_] AnalyzeMferify enterprise heans only [_] Don't deploy if E.JB .jar already deployed
[_] Generate EJB server implementation classes only [_] Don't compress deployed .jar file

[ Ignore verification errors [_] Skip RMIC stubsities generation

[_] Preserve the working directory and generated classes [¥] Turn on tracing

[_] Options for the Java WM use to imvwoke the RMIC compiler:

® & roana ‘ % Deploy EJB Jar
# |5 FuelAdva

15 Bl o — !

=] l=] e
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ie it all Together

electric

SW DEVELOPERS

SwW DEV§ELOPERS

Build Tools
ot
e | = Propesies

T

eccccccccccce
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ElectricCommander Architecture

e ! Job
| Project [
Container for processes |, : I Job
and results C I When to run a Job Step
: : procedure
| Procedure I Job Step
| I : Step Step
| 1 .
I Setup I E Step Step
1 .
Process to run ceeeskp : Schedule/Trigger Step Step
automatically | Snapshot I Step Step
1 [
1 I Step Step
| . ohbodoecccce 0000000000000
I Compile I > : - Step Step
: : Step Step
Command or script cee --:--- -{ Unit Test [ Step Step .
[ .
[ [ Step - :
1 I : .
I Report I Step . : :
| — : . :
I I : : : :
I ___________ I :......O...;.O.... .O:.....C....:
Pool :

-~~-.---"'"'S1"”919W “Cloud”
Records results

of running a procedure

dows Test

Linux server
Linux server se ver harness

Resources .
=s e,
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Managing Build and Test Data
“Fixed” Product-specific Job-specific
e | et branch onfiguration
password directory targets I n p uts
Cross-Build ( Job
process .
lasthgbE@buia Step _, @ |Working
L7 — resource
counter for build ids ) L7 et Data
|7 Step
Step
Job —
Step
-
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success/

|/ failure

!

error
count

warning

|/ message

QA

|/ status

motion POSt-Completion

pro
I

evel
Info

problem

|/ notes
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03/01/2007

Date

03/01/2007
03/01/2007
03/01/2007
03/01/2007
03/01/2007
03/01/2007
03/01/2007

Variant Trend - McKinley 3/1/2007 ~ 3/31/2007

Outcome Trend

03/09,/2007

W Success

Job
mckinley-main.13190-200703010103

mckinley-main.13192-200703010112

mckinley-main.13195-200703010451

mckinley-main.13196-200703010936

mckinley-main.13197-200703011130

mckinley-main.13198-200703011221

mckinley-main.13199-200703011327
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03/20/2007

Schedule

sentry_ea_main
sentry_ea_mdin
sentry_ea_main
sentry_ea_mdin
sentry_ea_main
sentry_ea_main

sentry_ea_main

M Failure

03/28/2007

Warning

Status Elapsed Time

arror

errar

2rror

2rror

SUC0ESs

3:20
33704
2:29:42
1:53:34

45:58
33:47
1:43:18

24:00:00
21:36:00
19:12:00
16:48:00
14:24:00
12:00:00
9:36:00
7:12:00
4:48:00
2:24:00
Q0000

Elasped Time - hh:mm:ss

03/01,/2007

Start Time
2007-03-01T01:03:18.519
2007-03-01T01:12:18.500
2007-03-01T04:51:19.889
2007-053-01T09:36:19.60
2007-03-01T11:30:19.963
2007-03-01T12:21:24.439

2007-03-01T13:27:18.764

Elapsed Time Trend

03/09/2007 03,/20,/2007 03/28,/2007
Fange [l 5td Dev
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Resource Summary - 1 Day 3/25/2007

Host

jotest
jo-linux
installer-wing
installer-winl
eng
ecbulid-win2
ecbuild-winl
ecbuild-sol2
ecbuild-soll
ecbuild-lin2
ecbuild-linl

chronic3

Reported on March 26, 2007

October 7, 2009

Concurrent Steps Running as % of Day Total Steps Load Factor Total Time

l 21
! 5
u g
I 39
e 170
[ [ 260
I N 243
| | 144
| [ 145
[ 209
[ 209

0
Bi15tep M Z5Steps M >3 Skeps

0.02
0.01
0.02
0.08
0.05
0.52
0.46
0.18
0.19
0.35
0.33

0.00

22:31
9:11
28:31
2:00:54
71:55
12:21:58
10:63:11
4:20:55
4:38:50
B:18:59
8:01:17

0
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Customer Spotlight: Build Management

Intuit Software

Problem :

* Building 1200 product variants (SKUs) on existing build system was
unmanageable
= Large matrix of product versions X platforms X tax jurisdictions

* Small process changes resulted in hundreds of manual changes to the
individual procedures for each variant

* Needed to integrate with existing tools

Solution : ElectricCommander

v Scalable, high-performance build automation

¥ Property mechanism allows process changes to be immediately
inherited across a large number of product variants

* Complete API eased integration with existing tools

» Initially deploying for production builds, plan to expand to developer
“pre-flight” builds

October 7, 2009 Slide 18
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Agile Development/Continuous Integration

Challenges :

* Build process often requires manual
intervention (setting parameters,
copying files, etc.)

Q)

* Failures due to build infrastructure prevent
regular, reliable builds

* Build and test cycle time is too long to build freq uently

Solution Requirements

* SCM integration

* Automated, reliable build and test execution upon d eveloper
check-in

» Fast build and test cycles to allow frequent integr ation

October 7, 2009 Slide 19
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Virtualized Build and Test

Challenges :

v Software development infrastructure is

underutilized and costly to manage
* Hours or days to set up each new environment

» Difficult to run frequent testing on all target arc hitectures

Solution Requirements

* Rapid, self-service provisioning of virtual environ ments
» Ability to support new/changing test configurations quickly
» Leverage library of pre-built configurations

* Flexible, adaptable process engine that can take ad  vantage
of a flexible, adaptable virtual infrastructure

October 7, 2009 Slide 20
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Completing The Solution
Make PUrify insure
Integrat

WinRunner ;
OAlLoa Silk SilkCentrgualityCe
d Test
© LoadRunner AutoQA
Obertura

m JDepend

e

Ant Borl g) CuTest
Vaven Coverity

Remaining Problem:

e Can't quickly build up/tear down
process / application

» Scripts not fast, flexible, automated
or self-service
» Disparate tools not integrated

S

Junit  JTest iocwork SOATest
/ £ D
\
VMware Automation helps
S ) the most out of a
E / | r | | | virtualized
@ Physical Windows Solaris Linux deVEIOpment
' e | s VM's VM's infrastructure
~— g -
Flexible / Efficient Development and Test Infrastructure

er 7, 2009 \ 4




Acceleration of
Builds
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Electric Accelerator : Centralized Cluster

¥ Scalable

_ _ * Enterprise wide
Build Machine
* 8-20x improvement

Acceleration Cluster

Dtoe09, 2009 Slide 23
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ElectricAccelerator Architecture

Network

:z [ \/
Production -/\' Is HO 97
Ve

Mashines

Build with Electric_ > .i:/‘ \/

QIO

Make instead of
GMake, NMAKE,

Visual Studio, Ant 'A r/
nj
L B 4 [ Electric File System |
Developer Build cma“rv’
Machines

Developer builds, production builds leverage the same cluster
OefoRe09, 2009 Slide 24
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Managing Dependencies for Parallel Builds

* Builds have inherent
parallelism

» Simple to run in parallel

= Large SMP Machines
(gmake —j)
= Distributed builds (distcc)

* Traditionally yield small
results due to
dependencies:

= Incomplete or unknown
= Implicit dependencies

= Only understand compiler
dependencies

“ Result: broken builds

Sladet#s 7, 2009

Source = = = = = =
Code

O b J e Ct 01010 01010 | |01010 01010 01010 01010
10101 10101 | 10101 10101 10101 10101

. 01010 01010 | |01010 01010 01010 01010

F i | es 10101 10101 | 10101 10101 10101 10101

VARV

1 1 01010 01010 01010 01010
LI b ra rl e S 10101 10101 10101 10101
01010 01010 01010 01010

10101 10101 10101 10101

N N

Executables %@ Quot0
01010 01010
10101 10101

/

Release
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Solution for Fast, Accurate Builds

* In-Flight Dependency Management
= Watch all file accesses: these indicate dependencies
= Automatically detect and correct out-of-order steps

Desired Actual
class.cpp class.obj app.exe class.cpp class.obj Y
=EX"Ed EX" 1 o debe Compile
7 real Write [ 1010101 rea write [100101 7 real write 1010101 .
o - N g P and link
Compile Link r steps
source application class.obj app.exe run in
losoio1 parallel
= B> |
read write 1010101 J
old!
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Solution for Fast, Accurate Builds

* In-Flight Dependency Management
= Watch all file accesses: these indicate dependencies
= Automatically detect and correct out-of-order steps
= Save discovered dependencies for future builds
= Result: safely unlock high concurrency

Desired Actual
class.cpp class.obj app.exe class.cpp class.obj app.exe
E\ = el B ol E\ = dll B ndl
— read write 1020101 regqd write [101010L — read write [0 read write [2oz0101
\— 7 - J \— J/
Compile Link Rerun link

source application

Sladel®r 7, 2009 Slide 27
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Works Seamlessly in Environment

* Works seamlessly with existing

infrastructure ——
= GNU Make, NMAKE, Visual Studio, Ant, and more 4% Visualstudio
= No learning a new interface/tool
= Use existing build files and scripts
= |dentical log files member of
symbian
* Works with grid and high performance
computing environments £ vindows
= Fully integrated with the Platform LSF grid Partner
computing solution —
= Optimized for Microsoft High Performance PARTNER

Computing servers

Sladet#s 7, 2009



ElectricInsight

emake.mysql.xml (build 9) - ElectricInsight
File Tools Help

22 M N K

Filename: |C:fD0cuments and Settingsferin/Desktop /ElectricInsight/emake. mysgl.xml

Build &

Job;

Start:
End:
Length:
Target:
Yibmyzqll

1 minttes 12.72 seconds
15 agentz on S hosts
bagic, file, history and waiting details
Legend -

[E] 21 Remakes
[C1 &1 Ends

|| 975 Existz

Querview

(success)
&1 makes
10,543 job=

Job Swmmary

Understand the details of

your

Enable fu
optimiz
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build

rther
ation

[] 8241 Rules
=l jolt2
[Z] 4 Continuations !
[F] 21 Parzes
| o Conflicts [ ¢ Reveits
Jad¥Tdde (ruls)
jolt3
14,788 jolt3
17.572
2.81s  Raports (buiid 1) - Hectrici
o

w

Agents & Jobs

| I |||| | [l

* [T

[T (I

LIl I ||| [l

(LTI T T

(T ||||'*-=-

IO (10 —

LT

[T ||||III|||

MMM (T |||'E'
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.?.u'ld Production Builds Developer Builds
ime
14 Build doesn’t finish Impractical to rebuild before
hours overnight checkin
6 hours Overnight build Impractical to re_bund before
checkin
Same-day fix for a Less likely to rebuild before
= EUlE broken build checkin

30 min. | Continuous integration Full rebuild before checkin

5 min. Continuous integration | Little need to switch context

1 min. Continuous integration No need to switch context

101712009 e
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Customer Spotlight: Build Acceleration

Global Semiconductor Company

Before | After

Problem :

Build 3 hours | 25 mins

* Trying to implement continuous integration [To [1anre | 2.5 hrs

= Dozens of builds per day, 250+ tests each

Total 21 hrs < 3 hrs

* Length of cycle and broken builds led to
delays in getting features and fixes to customers

Solution : ElectricAccelerator + ElectricCommander

v Parallel builds significantly reduced build times
» Parallel test execution dramatically reduced test cycle time

» Continuous integration improved customer turnaround on
features and fixes

v Payback measured in millions of dollars per year

October 7, 2009 Slide 31
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Continuous Integration Theory

* Developer runs local
build and automated
tests
4
éectricComma\ 8
Py Developer checks
S nder tested code into SCM
Check-In
el ... > SSCE[M N NS system
% ystem _—
= = * Integration build run at
— Production Servers frequent intervals or
..’ Qntegration Build / upon check-in

v
Build Si1icregg
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Preflight Workflow

1. Developer invokes preflight through Visual Stud io or Eclipse

if {x<y}
. func {x};
5. Preflight \\ ,’/ \ + H func {y}; \
result -
: : It oy} func {x};
displayed in func )
IDE _ 2. Developer changes and

6. Autocommit N 7 Source source snapshot uploaded
checks in N7 snapshot to ElectricCommander
successful N 3. ElectricCommander
changesto ~ overlays the changes on
SCM top of the snapshot

optional 4. ElectricCommander runs a
op ) SCM build as if the developer
had checked-in the code

October 7, 2009 Slide 33
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About Electric Cloud

* Founded 2002, California HQ, strong presence in EME A
» Market Leader in Software Production Automation
* 100% year-over-year revenue growth 4 straight years

v Several hundred customer sites across 15 countries
= More than 3+ million builds per day

* Deep customer penetration:
= 8 of the top10 mobile phone/PDA providers

= > 50% of the Fortune 500 network and communications equipment
providers

= >50% of the Fortune 500 ISVs
= >50% of the top 10 semiconductor companies

» Strong financials

= Top tier backing- USVP & Mayfield

= EMEA : Ericsson, Motorola, SonyEricsson, Nokia, Siemens,

Ot
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Sample Customers

~

eNetworking eSemiconductor| eCellular oISV

L N A “Intuit

CISCO ZROARCOM.

RV MOTOROLA
WIND RIVER
INSTRUMENTS e
ERICSSON Z o anfare

GOLDENGATE

CONEXART 10 TECRNDLOGY

(m) Magnum KYOCER3 OD -

-

=" freescale @
samicondieior

FORCE@OD

Recback

Agilent Technologies C é dence
o i &
o 2 XILINX @
; ﬂ'i’ \ M) E QLIALCOM Sony Ericsson Pa'ypa"
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eOther

i) vmware
D) Expedia.com
THALES
Biowags'
SIEMENS
MERCTRY ™
DELPHI
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