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Introduction




“Considering the current sad state of
our computer programs, software
development

is clearly still a black
art, and cannot yet
be called an

engineering discipline.”

—— Bill Clinton




The Problem




Too Big...

Too Slow..




“Wirth's Law: Software gets slower
faster than hardware gets faster.” --
Nicklaus Wirth

“What Andy giveth’, Bill
taketh’ away”

“What Bill gives,
Gossling, Bray &
Gamma take away”




* The nice thing
about standards
iSs that there are
so many of them
to choose from.”

—— Andrew S. Tanenbaum




‘| invented the term Object-
Oriented, and
can tell you |
did not have
C++ in mind.”
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—-- Alan Kay
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have found that humans

often use
Smalltalk

- during

/ﬁ moments.”




“Java: the elegant

simplicity of C++
and the blazing
speed of

Smalltalk.”

—— Roland Turner




Eclipse == OS
» Eclipse manages resources:

- Workspaces, Projects, Programs, Files
- Ul Real Estate, Views, Editors, Menus
- Version Management, Team Sharing
— OS resources (File, GDI handles)

- CPU (Threads, Competition)

- Memory (Lots of it, GC)




Complexity
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Numerology

- RAD workspace with 2 EJB projects:
- Build takes 150 million method calls
— Stacks are 300 calls deep

— Things run for up to 30 minutes

- Profiling tools fall over

- Without effort, RSA grows to 600MB

- Some customers need 2.4GB memory




Value is in
Composition

@t About IBM Rational Software Development Platform Plug-ins

Provider | Plug-in Mame | Yersion | Plug-in Id | -
16M #3L transforming and deb...  &.0.0 con.ibm.etoals, x5l debug, doc
1IBM #3L validator 6.0.0 com.ibm.etools, validation, xsl
IEM. com and BEMA, com Commond S0 2.0.0 org.eclipse.emf . commonj, sdo
IEM Corporation Mediation Deploy Plugin 6.0.0 con.ibm.etools, sib, mediation. de. ..
I6M Corporation Rz4 Graph Plug-in f.0.0 com.ibm.r2a.graph
I6M Corporation Rza 10T Plug-in f.0.0 com.ibm.r2a.jdt
I6M R.ational Heap LI 1.0.0 com.ibm, rpek. i
IBM R.ational J5crib Framewark, 1.2.1 con.ibm. ratianal. jscrib
International Business Machines Wb Services Samples 6.0.0 com.ibm, etoals webservice, sam. ..
International Business Machines Websphere wS.0.2and ... 6.0.0 com,ibrm, etools, webservice,was. . .,
International Business Machines WebSphere WS, 1.1 Web 5., 6.0.0 com.ibm.etools,webservice,.was.. .,
International Business Machines Websphere Web Service ... 6.0.0 com.ibm,etonls, webservice, was. ..
International Business Machines Websphere Web Services,.,  6.0.0 com.ibm, etools, webservice, was. . .
International Business Machines WebSsphere Web Services,.,  6.0.0 com.ibm, etools, webservice, was. . .,
International Business Machines \WebSphere Web Services,.,  6.0.0 con.ibm. etoals webservice, cons. ..
International Business Machines Corp,  DBBeanstoals Plugin 6.0 com.ibm. etoals, dbbeanstoals
International Business Machines Corp,  Webservice S0AP Consu,., 6.0.0 com,ibrm, etools webservice, cons. .
International Business Machines Corp,  Web Services WebSphere... &.0.0 com.ibm.etools, webservice, uddi, .
International Business Machines Corp,  Weh Services Websphere,., 6.0.0 com.ibm. etoals, webservice, uddi,
Plugin Provider Hyades Statistical Consale 301 org.eclipse . hyades, skatiskical, ui
W, Excample. org Wrd Extensions Model Plu..,  6.0.0 com.ibm, etoals, wrd, extensions
w
|




“There are two ways of constructing a
software design:

1. Make it so simple that
there are obviously no
deficiencies, or

2. Make it so complicated
that there are no
obvious deficiencies.”

-— Tony Hoare




“| fear the new object-oriented systems
may suffer the fate of LISP, in that the‘ygan

do many things,

but the complexity

of the class hierarchies
may cause them to
collapse under their

CaEmA O
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own weight.”




Dealing with

complexity




“Lloyd’'s Hypothesis: Everything
worth understanding about
a complex system, can
be understood in terms
of how it processes

information.”

—-- Seth Lloyd
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“The secrets to weight loss are
to watch your diet,
to exercise, to set
reasonable goals, and
to measure regularly.”

—— Onrah Winfrev

[this is not a real quote]




“A specification, design,
procedure, or test plan that will
not fit on one page of
8.5-by-11 inch paper
cannot be
understood.”

—— Mark Ardis




Design for Performance

- Define and enforce budgets for:
— — CPU consumption
— - Memory consumption

» Design for caching (a very
important space/time tradeoff)

» Design for persistence life-cycle
« Design for scalability




Why do we write
such big
software?




“Zawinski's Law: Every program
attempts to expand until it can
read mail. Those programs
which cannot so expand are
replaced by ones which can.”

—— Jamie ZawinsKki




“Any technology whic
distinguishable
from magic is
insufficiently
advanced.”

—- Gregory Benford




"The way to
succeed is to
double your

error rate.”

—— Thomas J. Watson




The Most Innovative Company

Computable .
emes IBM #1 in 2002 survey:
ge~ = . Functionality (24%)
Eeﬂ . Innovative Solutions (23%)

o o . Skilled People (18%)

D cz0 cenini 443

Eiﬁ;";‘:@n - . Flexible Solutions (13%)

12 [ 375

-

- “Effective Solution Provider”

17 294




What to do?




“Perfection is achieved not when

there is nothing more
to add, but rather
when there is nothing
more to take away.”

—-— Antoine de Saint-Exupery







Games

Treat our software likes games

1. No manual

2. Need to “unlock” features

3. Real-time based (rendering, etc.)
4. Al built in

5. Maximize use of hardware




plash Screen Design

POWERED BY
Eclipse recunolocy

Studio Application Developer Integration Edition

Version 5.1.1

>
All Rights Rezenved. |BM and WebSphere are trademarks of 1BM Corp.; Java and all ._

Java-based mates and logos are hademats of registered trademais of Sun Miciosystems, Ine.; |3 va
and all terms are trademanks or registered trademarks in the United States, other countries, [
or both,

Licensed hd aterial - Property of IBM Corp, @ Copyright by IBM Corp. and othens) 2000, 2004, ,_((
v
o

t:1i011%|N Software Development Platform
Version 6.0 Trial

sl v S
Powered by Eclipse Technology

L}
e e
° Java

cosereras

WebSphere. EUEID crystal reports.
Licensed Material - Property of IBM Corp. () Copyright by IBM Corp. and others) 2000, 2004, All Rights
Reseried. [Bh, Rational, and WiebSphere are trademans of IBR Corp.; Crystal Reports is a registered
trademat of Business Objects SA; Java and all Java-based marks and loges are tradematks of registered
trademans of Sun Microsystems, Inc.; and allterms are frade manks orre gistered trademares in the United
States, other countries, or both. Portions bazed on Desigr Patterms: Eleaents of Rewsaile Oieck
(Criented Software, by Erich Gamma, Richard Helm. Ralph Johnson and John Wlissides. Copyright (g1

1895 by Ad dison-Wesley Fublishing Company, Ine. All rights reserved

“With all the plug-ins, WSAD can take 30 seconds to

start up. | stare at the splash screen a lot.”

http://blog.vikdavid.com/2005/05/whats_with_the_.html




Proposal mock-up — not an actual program

G E1(0 0 ER Software Development Platform
Version 6.0 Tnal

Thiz Hand# 294,770,738

-

mac:anduﬁﬁ[_l
$478.5

P

i jjuhnsun1'975
$100./5

Dealer: bearup bets [$5]. Flﬂnl‘persﬂn
: Dealer: 4k3170 calls [$5]. = L
Dealer | Everything '] Dealer: jjohnsonl1975 calls [$5]. EE
Type here to chat Dealer: LetltGo folds, hall Leave Table

Powered by Eclipse Technology




Our
Approach?




“Premature
optimization is the
root of all evil.”

—--Donald Knuth




“Never stop testing,
and your products
never stop improving.”

—- David Ogilvy




A Practical Approach

 Fix stuff that has a real impact:

— - Things that are really slow
— - Things that are used all the time

— — Key problem reports
- Pay attention to memory leaks

- Keep an eye out for regressions




“The best way
to have a good
idea is to have
many of them.”

—- Linus Pauling




“Successful visionaries start
from where they are,
what they have, and
what their customers
have.”

—-— Tom Gilb




Analyzing

Performance




The 3 Step Approach

1. Run profiler >
find bottleneck = fix

2. Run profiler >
find bottleneck = fix

3. Run profiler...




Which Profiler?

Pick one. Any is better than none

Some choices:

. YourKit, JProbe, Purify/Quantify
. XRay (just moved to Eclipse TPTP)

. System.out.println

N SUGSE NOO w =

. Eclipse instrumentation




XRay

- Xray is modeled after “Task Manager”

- Minimal overhead

» Use one single graph
& human pattern
recognition

- Reports with screendumps




74 XRay v3.4.0
Performance | Profiling | Repart

Yikals ZPLl Hiskary

| — Ty
Warkbench is now running, Here are some Eclipse starkup statistics:
stopwatch bime: 17601 miliseconds
P time: 15542 milliseconds (85%:)
ac Frequency: 30 tirnes
qc cosk; 17682 milliseconds (11%%:)
disk read IfO: 23225854 bytes
disk warite I/ 3025 bytes
classes loaded: 5760 classes

The above numbers are For startup up bo activation of the Xray UL,

The top graph shows hiskorical data using the Following colors:

green WM CPU usage (0-100%:),

wihite object allocation burn rate (0-10MEB)s),

CYan disk /O (D-10ME/[ ),

olive kokal of allocated objecks,

red GC occurence (as & dok) and page Faulks (as a line).
wellow plugin ackivakion,

The graph in the middle shows the currently live threads and jobs:
each thread is shown with its ariginal name ("JIT" is arkificial),
jobs are also shown and are sarked under their name:

- if they run sequentially they are shown on one line

%
%

%<

XRay

Tips

Prablematic NLS support
[ ] 0.8% - ...Properties.load(...)
Expensive XML Parsing
[:| 50.4% - .. BMLParser.parse(...)
|:| 26.7% - ...AbstractSAXParser.parsel...)
[] 23.5% - ...SA%Parser.parsel...)
[] 23.4% - .. DocumentBuilder parse(. ..)
[[] 3.9% - ...FactoryFinder.find(...)
|:| 2.6% - ...FactoryFinder FindJarServiceProvider(, ..}
|:| 2.6% - ... SecuritySupport 12, getResourcedsStreamd, .. )
|:| 2.5% - ...SecuritySupport 1 244 runi. .. )
|:| 2.3% - ...DocumentBuilderFactory .newinstance(...)
[[] 1.5% - ...5AXParserFactory. newinstance(...)
Actual class loading overhead

no class loading detected in the top 1000 methods
O3 resources used for this scenario

thank vou for saving the planet
Activated Plugins
[[] 0.0% - ...ui...abstractUIPlugin, start,..)
[ ] 0.0% - ...RDIPlugin, start(...)
[] 0.0% - ...R2AJdtPlugin. start(...)
|:| 0.0% - .,.core,,.Plugin.start(,..)
[] 0.1% - ...XToolsUIPlugin.start(...)
[] 0.0% - ...0sgi...AbstractBundle.start(,..)
[[] 0.0% - ...0sqi...AbstractBundle.start(...)
Relatively expensive methods
|:| 13.6% - ... “MLDocumentFragmentScannerImpl$Fragment
[] 7.7% - ...CreatorArrayFilteredSolution.create(. ..)
[] 9.3% - ...NodeUtil getDocumentt, ..
|:| 11.2% - .. AbstractRuleEnginePlugin.sekUpi...)
|:| 10.0% - ...AbstractRuleEnginePlugin.setUpf...)




Progress Information

\i}) %Ray: Exkracting 291,371 call stacks From the Y. ..

This looks like quite a complex scenario: 41,500,000 method calls received sofar

Cptions | Top 1000 | Qutling | Tips

»" Problematic MLS support
. no problematic resource bundle usage detected
=]} Expensive xML Parsing
[] 1.1% - ... %MLParser parsel...)
|:| 1.1% - ... AbstrackSAXParser.parsed,..)
»' Actual dass loading overhead
= no class loading detected in the top 1000 methods
- O35 resources used For this scenario
= thank you for saving the planset
—|- ¢ Activated Plugins
. nio plugins were activated (156 plugins already activated)
=<} Relatively expensive methods
|:| 11.8% - .. .AValidateE B, validateMethods], . )
|:| 9,3% - ,..core.. Resource.equalsi,..)
|:| 19.6% - ...jdt.. PackageFragmentRoat . isOnClasspathl, . )
[] 11.0% - ...jdt... JavaBuider buildallf. ..}

Cpkions | Top 1000 | Qutline | Tips

Fold: | internals |+ plugins v Eclipse

| Forus on a given plugin, .. j

- All Threads Combined
- 31.5% - ...swk, . .Display. readdndDispatchi, .. )
- . 56,2% - ... JZEEEditActionizroup . runDef aulkActiond, . )
- . 56,0%: - ., Openl]ZEER esourcefckion.rund, .
- |:| 46,9% - ., EditModelMultiPageEditorPart . createPagesi. .. )
- |:| 13.5% - .. .EJBDverviewPageFactory . createPaged, . )
- |:| 7.6% - .. PageCverview, primCreatePartControll, ..
|:| 6.0% - ... \MWSEibSectionExtensionFackary, createSect
- |:| 13.1% - ...ui...MultiPageEditarPart, addPage. . )
- |:| 15.3% - ... StructuredTextEditor . createPartContrall, . )
--[] 14.6% - ...ui...AbstractDecoratedTextEditor, createP
- |:| 3.8% - ... StructuredTextviewer  configured, .. )
- |:| 7.2% - .. .Construckor,newInstance(, ..}
- |:| 7.2% - ., .DTDEditorPlugin, <init=(...)
+ |:| f.6% - ..., AbstrackJIPlugin. getPre
- |:| 2.8% - ...StructuredTextEditor.inikl, ..}
- |:| 2.8% - .. Ui, AbstractTextEditar,init ..
|:| 2.8% - ...StruckuredTextEditar, doSetInput],. )
|:| 3.0% - ... AbstractRegistryDescriptor, getEnablementIdentifie
--[] 2.8% - ...care. ..Platfarm.run,.. )
- |:| 2.8% - .. MestedEditarFactaryImpl$l . rund,.. 0
|:| 2.8% - ...Class.newInstancel...)
|:| 2.0% - .. .MultipageConkentCutline, createContral, )
|:| 2.6% - .., JavaiavigatarCankentExtension, getlabelProvider(,. )
- |:| 2.1%s - .. .ResourceRefactordctionsExtension.init.. .}
|:| Z2.0% - ,..jdt, . .RefactorctionGroup, <init =)
- |:| 3.9% - ,..jface. . AbstracktReconciler$BackgroundThread.ranl,
|:| 3.9% - ... StructuredTextReconciler . process], ..
|:| 4,8% - ...CMDocumentManagerImpldl rund, 0
[] 2.0% - ...core.. .UI$19. bundieChangedi, ..




“Simplicity and elegance are
unpopular because they require

e ey, .

v

achieve
and education
to be appreciated.”

—- Edsger Dijkstra




Thanks.




