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Design: Architecture Discovery, Analysis and Control

| IBM Software Group | Rational software

Architect discovers the
architecture as well as
control the changes made
during implementation

Automatic diagramming of
significant structures (e.g.
iInheritance trees, class
internals, package structure)

Insight into the architecture
through Diagram Browsing
capability

Validation of structural quality
through structural antipattern
rules

Definition of custom
architectural rules ensure
design integrity
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Construction: Code Review

= Developer implements the code and
receives guidance for J2SE and J2EE
best practices

= —
< onFailure.java - Eclipse Platform
“factor Mavigate Search Project Run  Window Help

k- | dRPS- @ 2|

= Validation of code through sets of

. . . x (plo v X TestSuite. java [ _risonFailure java XI ® Code Review Details X
coding rules (200+) in various B T 7 < sizizes e [cxorgs s |
WEBJJUM if <1&&k<1]( —
- . i E'E junit, framewark. expected= fExpected; Basic information
Categone S: ol 9] Assert ave actual= fhctual;
[¥) AssertionFailedError.java } else {
. - 4] ComparisonFailure.java expected= fExpected.substring(i, j+1): Problem cateqory
Protectable java actual= fActual.substring(i, k+l); Globalization - String Handling
J2EE Best Practices 11 somaa Shotan.swberean
. -- @ TestCase.java expected= H
J2SE Best Practices B Tesrobre o e
“%ES;‘SET”EVE ¥ = fnrmu\hhngu]al sm‘:';gs' "
+ estResult.java
@ TestSuite.java if (i < fExpected.lengthi)-1) - .
Performance [+, JRE System Library [i2re1.4.1_05] sxpEcteds S¥pectedil i Severly
) if (k < fActual. length(J 1) High
Prlvate API agtual= actuali" B
H
JOK
. return Assert.format (super.getMessage(), ex| I -
3 Denhlamin [[SE 141 Tivad in
Coding style !

wiew Details J

[ il | Outine | Ant IC
& Code Review: ComparisonFailure java
- (= Globalization:Character (Score 20)

Naming conventions = & Gobalzaton:Sirng (score 4)
3 - M [Unresolved] ComparisonFailure.java: 38 Aveid using String charAt
© M [Unresolved] ComparisonFailure.java: 38 Avoid using String charAt

Testability & Testi ng Com pleteness ® [Unresolved] ComparisonFaiure.java:44 Avoid using String charAt
M [Unresolved] ComparisonFailure,java:44 Avoid using String charAt
Design Principles

Globalization

> E BB x

™ [Unresolved] ComparisonFailure.java: 57 Avoid using + operator
® [Unresolved] ComparisonFailure.java: 58 Avoid using + operator
- [Unresolved] ComparisonFaiure.java:62 Avoid using + operator

v VvV VvV VvV VvV VvV VvV VvV Vv Vv

H ® [Unresolved] ComparisonFailure.java:é4 Aveid using + operator
Structural Anti-patterns 5 Meintenance:Ste (Scre 25

tugsl Analysis:Classes (Score 10)

=view |

= Users can define their own rules

= Eclipse’s Quick Fix available
SVl leitlons 0y
Cel ’dj orylilles/sevariny

Wy [ Excirnole /
o o fix

= Includes IBM Research IP
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Developer
automatically
generates fully
functional unit
and API tests for
Java classes,
EJBs and Web
Services (incl.
.Net)

Provides testing
guidance

»  What to test first
based on metrics?

»  What test patterns
apply to code?

Automated test
driver and stub
generation

» Includes both

control flow and
data

Based on the JUnit
framework

Data-driven testing

No need to write
code!

Integrated with
debugging and line
level code

Component Test: Verify component functionality

®

File Edit Source Refactor Mavigate Search Projeck i @]6)ly/cve Help

|F-HE & & |85 -%-% -2 -||B ¥ §
EO‘ Tesk Mavigatar v M _1 i et TestBehavior java 2 ]
G o [E | :D:{ .=§=' estMethods () throws Throwable | |
#-128 Auction bidHelperLocal oneBidHelperLocal 1 = null;
122 AuctionEJ6 {
122 AuctionEJEBiz oneBidHelperLocal 1 = oneBidHelperLocallome.creater):
&= ET AuctionTest ¥
--Ev Behavior §
i Integer itemTypeld = null:
Long bidimount = null;
[Z= Test Suite Integer bidIncrement = null;
128 Auctionweb Long maxBid = null;
Integer userlIDl = null; =
int currency = 0;
oneBidHelperLocal l.hidItem|
itemTypelId, =
bidimount,
bidIncrement,
maxbBid,
userID,
Ccurrency ; |
£ Test Daka Table -
Test Mavigatar J Execution Mavigatar Action o delfam
gt ouie 3 1% @ W 0 x [+ oneBidHelperLocal_L = oneBidH.., b=
ot ace &jt.biz =] oneBidHelperLocal_LhidIterm it.., 6=
et itermTypeld & Integer 100546
BidHelper TestBehaviar ) &
& oneBidHelperLocalHome ;@ Bi b!dAmDunt ﬁg Lo i
.. setlnd) bidIincrement g Integer I[I 1 ~1.[10
@  testMethods() maxBid ﬁg Long Lo
@ getBidHelperLocalHome) userlD ﬁﬂ Integer 83201
currency ﬁg int ]
ExpectedException * Throwsble &

& Test - BidHelperTestBehavior. java - IBM WebSphere Studio Application Developer

£ M} ] ¥

Qutline |Properties

Tasks | Test Data Table |Error Log
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Runtime Analysis

= Built-in tools helps developer isolate and fix
performance problems

= Advanced features including:

Execution Stats

Log Navigator and View
Memory Stats

Method Invocation

Object References

Profiling Monitor

Statistical Graph and Graph Summaries
Statistical Data

UML Sequence Diagram
UML Log Interactions

UML Trace Interactions
Static and Dynamic Probe Kit
Probe Kit Editor

J2EE Request Profiler
Pl-Agent

RAC Security Extension

NN N N N N N N N O N N N NN

= Profiling tools can seamlessly trace across
multiple servers

x|

Itype fiter text

5

Profiling and Logging -
(42 Agert Control

E‘]{, Coverage Statistics

-IJH:EJ Execution Fow

--E& Execution Statistics

% Log Navigatar

.. Log View

-Efy Memory Statistics

Hﬂ“ Method Invocation

]IE Method Invocation Details
4% Object References

[“_':'P Prafiling Monitar

- |E& Statistical Graph

@ Statistical Graph Summaries
lﬁ Symptom Analysis Results Viewer

ﬂ:l] UMLZ Log Interactions

u:l] UMLZ Trace Interactions

Server [
Team =]

ik Cancel |
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Debug: Understand behavior, performance & memory

Developer analyzes
application for memory,
performance, functional
problems

Application tracing

» User defined probes for logging
» Thread analysis

» Multi-tier UML 2.0 sequence
diagrams

» Automated log analysis with
symptom databases

Performance analysis
» Call graph

» Thread analysis
Memory analysis

» Local and remote memory leak
analysis down to the line level

» Includes IBM Research IP
Code coverage

Brch Project

Profle  Run Window

Help

S -2 || HSDAB|E|F-|| sl e--

v X

- grenLor
W& k| &

=
By |4 |
= LeakSample [ PID:3456 |
Q: <terminated = Profiling (3/8/04 8:24:

& |

Frofiling Monitar | Navigatar | Log Navigator

Q&+ v x
pa

LeakSampled...
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Examples of Run-Time Problem Determination

Memory| Code Performand Execution | Thread | System Probe based analysis
analysis | Coverage | Analysis | Trace Analysis | Monitoring User Dofined
Logging J2EE Trace
Probes
» Includes:

= Memory profiling and leak detection

= Performance profiling

= Thread analysis and deadlock detection
= Code coverage analysis

= Runtime log and trace analysis
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Memory Analysis

[ram]]
l |

I
T}
.||l
L

®

“TertiaryQueue 57....“- —

Bytes and
objects leaked

| profiling andlogeine - AEE
| File Edit Source Refactor Mavigate Search Project Run  Window Help
i [ % -0 - Q- oa. - | @ b | B c“c:; BB | & | ™ - K - i &ava | Profiling andLL...
Dprofili... 52 »2 = 0| \Ohject Refarence Graph. % B8 v E e
+ | Object Rsference Graph [Haq: 3] - com. quaues TestThreeTierQueue at tvohra-laptop [ PID:4684 ]
\I‘_l:j : . . Ll [} L} . 1
s ' & Zoom: : i _} ) ) ‘ Highlight: ;GCRoots l!
Lot Ll
B Ei;a::o mi:x:;:;g‘x __PrimaryQueve B LinkedList B e
'3'__ <terminated: Leak 3 Sl T LinkedList§Entry B
ThreeTierQueue - SecondaryQueue B — —fHingB
~ o

Highlighted
leak
candidate and

Wisible: 12{12

Highlighted: 5/5
P Leak Candidates 52

Leak Candidates - com.queues. Test ThreeTierQueue at tvohrarlaptop [ PID:4654 ]

<Likelihood
000.84

| Root of leak

| container type
TestThreeTierQueue.271...

| What's leaking |
Weckor

Heap dump: id: 1, Name: C:\br-252\eclipselworkspace\ProfileProjectileakanalysisheapdirioptHeap. 20040617,2332 15.0000004884, 00,01 .trchoh
Heap dump: id: 3, Name: C:\br-252\eclipse\workspace\ProfileProject\leakanalysisheapdirioptHeap. 20040617, 2332 15.0000004884,00.05. trchoh

confainer

String
|3 B||




| IBM Software Group | Rational software

Threads view and UML2 thread interactions

File Edit

Source  Refactor

Mavigate Segr;h Project

| "vtE']@J#vov‘aev%v
] L OV

i"
i 4
sz | T
4

))2 =5

Consale

=pﬁ|@

com. queues, TestThi
Q= <terminated: P
=!n Heap dumnp:
= Heap dump:
E.!-g Heap dump:
ﬁ; Leak Dekecti
L zrerminated: L
% LeakSample st kvoht
= <terminateds P
Qx, Method Cod
= Ling Level C
% LeakSamnple at bvoht
-4 <terminateds P
: & Call Stack D
(5" Execution Ti
& bakery. Testkitchen
=L <terminateds P

(fjf Execution Ti
E% bakery, TestkKitchen
Q= <terminated:> P

Thread Inte

Run ‘Window Help

|2 b [0 XE

E &'1ava | @profiing andL...

[ Resaurce

»| e

n@wv':-ﬁq

| main Process bakery., ... " Thread-0 Process bak. ..

Thread-1 Process bakii:

" Thread-2 Process bak., .

PR}
— Secrekstuff

(__'_‘ Secretstuff

D addltem

(_'_'_- addltem

=

(_'_ o getThevenTray

(:'_'_- makeBread

run (Thread-1)

7

A

&8 Call Stack D

#F Thread View 52

Thread Contention Analysis [bakery, Testkitchen-4316]

AR SEE v/='

—Legend

| Current Time

. Running

| sleep

[ wyaiting For Lok
BE Waiting For Object

H pead

Whale time (s):

Tirne: Window:

=1y}

- main
Thread-0
Thread-1
Thread-2

; [i} 0.2 0.3 0.4 0.5 0.6 / ﬁ
|||||||||I|||||||||I|||||||||I|||||||||I||||||||I|||||||||I|||||||||I||||||

0.80z 0,504

0,806 0,808

o

=

Thread: 'Thread-2'
Skate:"waiting for Lock!
Start at:0.603s

Last kniown state,
Lock: MixingBowl, 2594

Locking Thread: Thread-0'
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Performance analysis instrumentation

Edit Profiling Set

Edit Profiling Set
Edit Profiling Set

Execution Time Analysis

Analvze the application execution time, See how many methods were called

=0 C?E' Code Coverage
[ == Line Level Coverage

[ %, Method Code Coverans
and the amount of time taken to execute every method.

=0 - Memory dnakysis
b &y Leak Detection

OZE Memory/Leak Analysis
v Collect boundary classes excluded by the Filker set:

EID'.?‘ Probekit Instrumentation
Ot Probekit Instrumentation
Boundary class depth: I 1

¥ Show instance level information

=[O & Thread Information
“[ % Thread Events Informatic
™ Show execution statistics | compressed data )

=BT Time Analysis
5 (¥ Execution Time Analysis

Al I J/:/
Mext = | Einish I Cancel

< Back

* Show execution Flow graphical details
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Execution history: performance callgraph

Profiling a
Edit

- Ecli). se Platform
wWindow Help

File Mo

- | Performance Call Graph -

readsMore at weoasbgilbert? [ PID: 4876 ]

R | ep |97 | E | o -

-

% ® Z ,
dg oo ; i _I

Highlight: |Max Path to Reok

=l

=S DefaultMonitor
=& wcasbgibert?

=] &. ThreadsMore at weoaZbgilbe
=L <terminated= Profiling
&% Call Stack Details
- &% Thread Events Infc
(& Execution Time an.
Jellotime at wca3bgilbert?
com. queues, TeskThreeTier

-

3in

N\

TH &2 =1

ThreadsMore. -clinit-

ThreadsMore. main

Ee

e

B CodeFlow at weadbgilberts
B CodeFlow at weadbgilberts
&. bakery. Testkitchen at weca
B bakery. Testkitchen at wca
&. CodeFlow at wca3bgibert:
B Jellotime at weazbgilbert?

T #3 =

ThreadsMore. Thre: #* |

Thread, setMame

Thread.start

Thread.join

ThreadsMore, doCF

ThreadsMore., prinkl

. ; il
&. Jellotime at weoaZbailbert? =l T ] s
+- S demoosis — —
< T ] ESl |'v'isib|e: 2126 |High|ighted: 303 |ThreadsM0re.() waid
EHcon... =2 = B8 Leak Candi... | Thread wiew | Cowverage S... | Instance S... Object Ref... | Package St... | Statistical. .. | = B8
Consale =R - ethod Statistics - ThreadsMaore at wcasbgilbert? [ PID: 4576 ] E"" | o M E
Filker: I ¥ Case-sensitive
<Method Mames | Class Mames EBase Time | Average Base T... | Cumulative Time | Lol
toSkringl) jawva.lang. Skring @ StringEuffer 0, 000064 0,000016 0, 000064 —
P
Thread() @ Thread 0.000551 0.000170 0.000551
StringBuffer{java.lang. String) “# StringBuffer 0. 000066 0.000017 0. 000066 |
<1 ] >

Method Dl

ils - ThreadsMore abt v o

| % - [ & | % % B % & |5 | = | RuResource
| = &= - -
cEprofili,.. 53 -] = O || ==E performance Call G\ 52 Object Reference ... | UMLZ Sequence Dia... | Execution Flows | Annotated Source | = B || Gz meth . 3 = =38

=55 | @ | - O -
Method [ Highlight: IMax Pat
Calls

EBase Time

Areg Tirme
Min Time
Max Time
Source File

<3 ]|
Callers

Descend
ants

Curnulative ...

ThreadsMore. run
THM #0
4876

| =

Caller '
HWTM #0 24.9445
Wt #1 z5.4Es
[TM #2 25.208
Wt &3 24850

< 1l

[ ]

Descendant

M ThreadsMore. doCP
ThreadsMaore.prink?
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Lg ki [u] ar
Bl weashgibert?

L—‘_lEa ThreadsMore at weasbgilbert? [ PID:4876 ]
L sterminated: Profiling (6/15/04 12:26:53 PM
[]---E@ Jellokime at weasbgilbert? [ PID:232 ]

[#-{H com.queues. TestThreeTierQueue at weadhgibert
[]---& CodeFlow at weasbgilbert? [ PID: 4204 ]

[]---E@ CodeFlow at weasbgilbert? [ PID: 4520 ]

[]---E@ bakery, TestKitchen at weasbgibert? [ PID:i1212] =
£

£

E

E

demol6l6
& weashoibert?

Eclipse Platform

Performance C,.. | Object Refere..,

Class Interactions

r|NaVM|=E

]& bakery. Testkitchen at wea3bgilbert? [ PID:SEES ]
]& CodeFlow at weasbgibert? [ PID:4972 ]

]Ea Jellokime at wea3bgilbert? [ PID:S940 ]

- Jellotime at wea3bgilbert? [ PID:2664 ] $

EIEa com, queues, TestThreeTierQueue at woa3bgilbert—
=terminated> Profiling (6/16/04 6:43:40 AM)
E:-. Heap dump: id: 1, Mame: C\Documents &
E:-. Heap dump: id: 2, Mame: C:\Documents &
) LeakDetection

ThreadsMare

AL

N

( _________

sethlame

[

|
|
D ThreadsMare |
|

Thread

Thread U

Ll cterminated: LeakCandidates | S |
< i | ¥ < 1 | 3+
= ( ) } ) . . =
El console &2 a Leak Candi... |Thread View | Coverage 5... | Instance 5., (EE)Method Sta... &4 Object Re... |Package St... |Stat|st|ca|... | 8
<terminated> demoObjeck Method Skatistics - ThreadsMore at wea3bgilbert? [ PID:4E76 ] E"' | woA E
5 %[ &84
Filter: W Case-sensitive
w20 !
:;.ddlng i Pnaii T =Method MNames | Class Mames Base Time | Average Base T.., | Q|
0n§mn1ng & lnadClassInternalijava.lang. String)... % ClassLoader 0.000175 0,000053
iR RS mainjava.lang. String[]) void % ThreadsMore 0,000527 0000527
Consuming Phas printinfjava.lang. Object) void @ PrintStream 0.021751 0.000680 7
Adding Phase. printMeijava.lang, Object) void % ThreadsMore 0,000575 0.000018 E‘
Consuming Phas run) vaid @ ThreadsMore 0.005128 0.001282 B |
Ldding Phasze. setMameljava.lang. String) woid @ Thread 0000073 0.000019
Consuming Phas skart() void @ Thread 0.009117 0.002279 |
| —
4 | ] ]

ETe

Execution History — Sequence Diagrams

Method
Calls

Base Time
Cumulative .
Areg Time
IMin Time:
Max Time
Source File

3

Callers

Descend
ants

ThreadsMore.

M #0
4876

AIm =

Per
24,
25,
25,
24,

Caller

W 20
W #1
DEH
W 23

g0 =

Descendant

W hreadsiMor
ThreadsMor
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Execution History: Execution Flow

in - Eclipse Platform

N[ Dject

Run ‘Window Help

-2 b | BDRRE S @[ E

B @ Profilng and L... 2

CpMeth,,, B2

= ||

Method Details -

))2 = E
Jellotime &

Sim »

Log NavigatN\lavigator | = 0| performance ... | Object Refere.., | UMLZ Sequenc. .. (Ib Execution Flow &3 Annotated Sou,.. | =0
\ | ag w | |Execution Flow - Jellotime at weasbgilbert? [ PID:S340 ] | M —
| o
1 ain[5940] [secont:lsj'L|L|L|L| |
a3bgilbert7 [ PID:4576 ] 1.000000
Profiling {6/15/04 12:26:55 PI
1 1.050000
qilbert? [ PID:Z232 ] = —
hreeTierQueue at weadbgilbert 1.100000
2 ogeriow art weadbgilbert? [ PID:4204 ]
e CodeFlow at weadhgibert? [ PID:4520 ] = 1.150000
B@ bakery, Testkitchen at weadbgibert? [ PID:1212 ] 1.200000
E@ bakery, Testkitchen at wea3bglbert? [ PID:S88E ]
E@ CodeFlow at wea3bgilbert? [ PID:4972 ] 2in ellotire 1.250000
= E@ Jellatime &t weadbgilbert? [ PID:5940 ] LT
L <rerminated: Profiling (6/21/04 12:33:04 P '
= Line Level Coverage — 1,350000
@y Method Code Coverage
(ﬂf Execution Time Analysis 1.400000
B@ Jellatime at weasbgilbert? [ PID:2664 ] 1.450000
demod&16
& weashglbert? 1.500000 |
- com.queues. TestThreeTierQueue at wealbgilbert < ] 5]
=L cterminated: Profiing (6/16/04 6:43:40 M) ¥ - -
< i Hl thread: main[5940] Jellotime. -clinit- on Class. 13952 at: 1,056040 cumulative time: 0,167524
= ( \ N - . . =
& cansale 52 |} Leak Candi... | Thread Yiew | Coverage 5... | Instance S.. Object Re... |Package St... | Statistical... | O
<kerminated:= demoObject ethod Statistics - Jellotime at wea3bglbert? [ PID:5940 ] E" | % A E
" % | BB 4 |
Filter: V¥ Case-sensitive
o2 - I
::l.cidlng i Pna:: T =Method Mames | Class Mames | Base Time | Average Base T... | |
onsuming Fhas _eufcom.ibm. rational. pelinelevele... @ PKLLMCProbe 0.005708 0.000001
ddding ) LHERISG action(java.awt.Event, javalang.... % Jelotime 0.000155 0.000155 L
Consuwing Fhas add(java.awt, Companent) java.a... @ Container 0.000292 0.000146
Adding Phase. add(java.lang.String, java.awk.Co... @ Container 0.000263
Conswwing Phas L ipplet |
Adding Phase. Button(java.lang. String) @ Button 0.000109
Consuming Phast; checkPackagedccessijava.lang.Cla... % ClassLoader 0.000516 ] 0,000034 |
£ 1l >

Method
Calls

Base Time
Cumulative .
Aveg Time:
in Time
Ma Time
Source File

BEE B8

ers

Desc
enda
nts

&1/

Descendant I Ferce

Highlight: [pg..

Thread.sleep
Jelloapplet. rur
Thread-2
5940

B 3

Call P

M eloapplet.run 1

=]
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Probe-Based Analysis

= Probes — snippets of code inserted in your application
» Extend runtime analysis to fit your needs
» Access to input/return arguments
» Define static and thread local objects
» Ultimate debugger breakpoint

= How?
» Author a probe

» Create a Profile Set that includes your newly created
probe

» Profile using that Profiling Set
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Author a Probe

Java - simple. probe - Eclipse Platform
Fle Edit Mavigate Search Project Probekit Editor

rﬁ'm;

Run

3

i, Probekit Source File

— ProbeComplex
'&‘J ProbeFindYar
&‘J ProbefragmentatClassScope

&‘J Probekit

&‘J ProbeSimple

£} (default package)

=), JRE System Library [j2sdk1.4.2]
readme, bt

i, simple.probe

simple.probeinfa
simple.probescript

v 1= ProfileProject

]E% RoboticBakery

]'&‘J SampleCodeFlow

:IQ;‘J SamplelavazDemno

]f‘dpd SamnpleJellaTime:

=2 SampleLeakingapplication

]'&‘J SamplePhilosopherapplication

122 SampleThreads

b= StatsPlay

=2 Test Sample - HTTP Recorder

]'&‘J Threads

{122 ThreeTierQueues

T [ [ [ -

=1l Probekit ps2

EI"@ Probe Fragment Type
By

| enkry Q
<+ Data classMame _classhame B o \
<+ Data methodMarme _methodMame avatLode

=B Fragment exit StringBuffer Y.BL.IF,= (StringBuffer ) depth.get(i);
<+ Data methodiame _methodiame ;ﬁf.appen =)

<+ Data classhMame _classhame

[=1-[5¢ Fragment catch

4 Data classhame _ classMame

<+ Data methodiame _methodiame

4+ Data exceptionObject __exObj

] i

Bl console 32 u %R ‘ RE

<terminated = demoObjectReferences [Java Application] java.exe (June 28, 2004 4:35:20 PM)

Adoing Fhase.
Conswning Phase.
Adding Phase.
Consuming Phase.
Idding Phase.
Conswning Phase.
Adding Phase.
Conswning Phase.
Adding Phase.
Consuming Phase.

;
m.out, pringn{myBuf +" " + _ classMarme +"." +

Selected Object: Fragment entry
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Use a Probe

M Profile X

Cre w )
B Edit Profiling Set 3 @

ff,.f Execution Time Analysis

A+ Probekit Instrumentation

|Prohekit Instrumentation

Marne

| Pre-filtered | Imported |ID

OFindvar

]

Mo FindY ar
carpl

- =+, "
Clseris] Shrers

—Probe
Mame: camplesx
Pre-fitered: Mo
Imported: Mo
o complex

Wersion:
Description:

T~

Revert

Edit Profiling Set
Y Edit Profiling Set
Caon
=
#- % Code Coverage
= +- ] 5 Memary Analysis
[t Probekit Instrumentation
o[ & Thread Information
S Time Analys:
T
El
G
<_ | i
-

= Back

Next = | Finish I

Cancel I

Close |
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Log and Trace Analysis

" Profiling and Logging - Log and Trace Analyzer

File Edt WNavigate Search Project Profile Run Window Help

= Generic log adapter to converts s-cic & 2 %2263 &7 oo

existing log files into Common
Base Events (CBE) format

= Built in parsers: Imports
existing log files and converts
to CBE format on the fly using
the Generic Log Adapter
technology

= Built in correlation engines:
Visually displays the
correlation between log records
using a number of factors

»Sequential Correlation

= Associative Correlation

| & ¢ o | B

Eﬁ Profiing Monitor v X
S bk
E!! DefaultMonitor
Eﬂﬁ bart
E& 1.3.20 C:\Program Files|[BMHttpServeriog
L] <terminated: Apache HTTP Server i
E& C:\Program Files\WwebSphere\dppServer Al
Q= <terminated = IBM WebSphere Applicat
£ L ] b3
Profiling Monitor ]Navigatur

Log Files

¢ . — V.
T Import Log File (x| b
===jerver 5.0 trace log files
5 o ish to import, 3

% 16M DBZ Universal Database JDBC trace log
'§':=:"IBM HTTP Server access log ¥

Apache HTTP Server .20, Y1.3.26, ¥2.0 access log files

Enter the properties of the log file:
Host nare | Detals | Destintion

Default Hosts:

glocalhost: 10002

]  Hostname or IP address: I

Agent Controller port: I 10002 fAdd |

o]

Cancel |

BQan x

A

Querview | o
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Log and Trace Analysis — Symptom Database

» Used in the analysis of
events and error
messages that may
occur in a log.

= XML file of symptoms,
string match patterns,
associated solutions,
and directives.

Fie Edt Havigate Search Project Profle Run  Adapter Editor

Profiling and Logging - rege:

r - Log and Trace Analyzer
Window  Help

S -Hao]%-|@|%BAB[E~-[| 7%~ -
Log MNavigator = X v
AR
swlog  ENTF T P, | =
B ers67aT | [ |
L cresvaze- ﬁD
L oores7aza- | ‘
67372~ = |
L ores7aTE T —
L oreg73ve-
== Symptom D_aiLl
4 »
Log Ma... I 4k \
E Propertes » x 0 ‘
L B : ‘ .
=1 ULz Sequepé Diagram ]Meﬂﬂod Statstics |Log View
| ClWelcome |1szmptomdb/ﬂ:dbxmi lEJMyOwnKﬂowledge.trcdbxmi [Bregex.adapter X ] I
VE 50 38 %
Log Records (Filter matched 1396/F 1396 records) Propert Value ~
f @ run | @ localinstanceld |
" @ globallnstanceld H2CDEFE00CT21 1DBA000AC4D2E0BEECE
2 creationTime 2004-03-02 12:44:37,035000-05:00
2 sevetity 50 bl
=) 1] | 7]

4]

Ll . i
2 BackedHashtable.StaleCon

2

B Mo message text associated with key BacksdHashl
& COMMFOOTI: Mapping the following SCLException,
¥ 12CAD046E: Method createManagedConnction'it
™ 12CA0020E: The Connection Pool Manager could r
B Mo message text associated with key BackedHashi
5 BackedHashtable.StaleConnectionException i
& COMMFOOTL: Mapping the Following SOLExcepkion,

™ J2CAN048E: Method createfanagedConnctionttit

™ 12CA0020E: The Connection Pool Manager could r

B Mo message text associated with key BackedHashi

5 BackedHashtable. StaleConnectionException

& run
& readdndHandleRequest

|

Details localInstanceld | Analysis Result

DSRAQDS0E

DSRADDG0E

2d message documentation - Explanation: The database back end generated an
exception which was caught by the Data Store Adapter and reported to you,

User Response: Try to fix the primary problem reported by the database software,
|---Was 5.0 all Yersions-—|

J2CA00Z0E

— J2CANDZOE
Extended message documentation - Explanation: This message indicates that an
exception was thrown by the Pool Manager when atternpting to allocate s Managed
Connection, The exception text should help with deciphering the problem encountered,
User Response: If there are no user controlled indications, the message may be due to
an error in the internal 22C runtime processing, Contact WebSphere support and provide
the data From running collector, bat,

---\WaS5 5.0 All Yersions-—|

Log Yiew | Sequence Diagram | Tasks
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Profiling and Logging - Eclipse Platform

File Edit

MNavigate Search Project

Jrﬁ'm _Jb'o'gi

Run  Window  Help

Q- |2 b
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Code Coverage Analysis

[ﬁ)ProfiIi. .8 Log RMav... | = B performance Call Gr... |Object Reference G... | UMLZ Sequence Diag... | Execution Flow (B Annotated Source W\':E
w | Bnnotabed Source - com.guenes. TestThreeTierQueue at weasbgibert? [ PID:2520 ] | d‘
- FroTrETTT b Lk £ Ta e SRl
Vv pnll new Panel (] : o Jellatime at wea3bagilbert
-  Default Package
. - JelloApplet
Ja.initi): . pP.
] tarti]; @ " -clinit-{)
Akt o° Jelloapple
& weashglbert? W pnli.addi{btnTime) : -5
EIE@ ThreadsMare at weadbgilbert? [ v pnli.add btnQuitl); init(} woid
[#-5 <terminated > Profiling (815 v add ("Center™, ja): mo_use_Do
JE] Ea Jellotime at weasbgilbert? [ PID: v add {"South”, pnlil); = Dalntf]a\."é
[ B@ com.queues. TestThreeTierQuey W v = ] run(} waid
H E@ CodeFlow at wea3bgilbert? [ PIC = stark(y VU_
[+l CodeFlow at weasbgibert? [ PIL public void initita() [ stap() vai
[ E@ bakery. Testkitchen at weasbgit i =] =3
¥ bakery, Testkitchen at weasbait ||| 3¢ jta = new Jellatimelpplet(): o cinit-()
[+ CodeFlow at weadbgibert? [ FIT W btnQuitZ = new Button("Done™: = @ JE"DtII‘n.E(
I:—]Ea Jellotime at weasbgilbert? [ PID: »® pnlz = new Panel(): = o far?t\on(]a
£ L <terminated: Profiling (6721 i = !n!t]a() ol
Line Level Coverage » pnll.removeNotify () : I [ ] |n|t?taf{) W
o Method Code Coverage —'|| 9 ja.removelNotify () ; i = main]java
Execution Time Analysis X setTitle ("JelloTime is...");:
[+ E@ Jellotime at weasbgilbert? [ PID: ;
demalb16 % Sta.init(): =
Q weadbglbert? »® jta.start () -
EE@ com, queues, TestThreeTierQueu »® pnlz.add (btnQuit) ; =
= Q= <terminated > Profiling (6/1¢ » add ("Center™, jta); —
L 2@ peandumne il 1 Bame || e B e L]
=) 3 £d ]| | l|l|
P
B Console &2 =0 Leak Candi... | & Thread view &2 Coverage 5. |Instance Soon |Method Sta... ‘Object Ref... |Package Sk |Statistical... | =g
<kerminated:= demoObject Thread Run Overview [Jellotime-232] For complete thread data, profile using the Thread Information profiling type.
5 % | RH &4 | ]
s A SR
=3 - Legend —— Whaole time {5):
Aoding Phase. g | Current Time | Tmewindow: D 1 2 3 4 5 & 7 8 9 10 1 1z 13 14 15 I6 17 18
CUnSuIﬂing Phas .RLInning BN I S T S S [ [ N N O A |
. = L —|
Adding Phase. Sleep =
; | ——
i Toem| [ BB et orok ——
[TeRE] Ph L . .
@i B waiting or Osect ) g e >

Line 51
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Distributed Transaction Analysis

= Import application response measurement
(ARM) based data collected in production
systems or in test labs while during
performance testing

= Analyze distributed transactions

* View them as UML2 class interactions
between multiple processes or hosts

= Correlate to log views and system
performance
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Distributed Transaction Analysis — class interaction
between web services

@ Profiling and Logging - IBM Rational Software Development Platform

File Edit Mavigate Search Project Run  Window Help

Jrﬁ‘n ;J#'O'%'Q'JgjlbJ%%EEJ@.%EGJJ%JB&J’CD 2 TS T | @ Profiling andL...

(ﬁ)PrDFiIing Monitar &2 Mavigator | Log Navigat0r| =0

S| 2E[w D& 0% ~

equence Diagram X

PlBaARLGH =0

lass Interactions

=B DefaultMonitor
=B curtispd
E& ARM Data Colleckor at curtispd [ PID: 2984 ]
[ Q= <terminated > Profiling {2§1/05 £:33:14 PM

i | ! ] L|

ARM Data Collector [Pid 2984 ] )

| wsprovider ” AddressBookSoapBind. .. " AddressBookBeanImpl

wsprovider ’G AddressBoo... ’6 AddressBoo..,

| |
AddressBoo... | | |
getAddressFromiame l |
» |
getAddressFromtame U |
D CEGGIAREEEEEREES |
AddressBoo... | |
foeese | |
AddressBoo... | | |
| |
getAddresTFromName |
»
getaddres |Fr0mName U

P S
AddressBoo... | |
e | |
AddressBoo... | | |
' | |
AddressBoo... | |
e | |
AddressBoo... | | |
AddressBoo,.. | |
L, | |
1 1
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System Analysis and Correlation

ment Platform i == x|
i | (L Profiling and L...

S Skatistical Data 52
Statistical Data - Perfmon Agent at localhost [ PID: 3488 ]

[Fl-= Logs

¢ Ll dcs : IBM webSphere application

Ll CRrEs7372-4 : Apache HTTP Ser

Ll Cres737z-a : IBM websphere

= Symptom Databases

-2 Correlations

&5 InternalCorrelation_E4BFBIFZ2E L e e e e e e e e N T —
InternalCorrelation_CS2A943C4 |:3c| 15:26:00 15:26:30 15:27:00 15:27:30 15:25:00 15:28:30 15:23:00 15:29:30  15:30:00 15:

NewCorrslation (1) L

% perfrmaon Trace - localhost (lacalhast) 20050216-152143

T
30:30 15:
Horizgntal,1”)

SLE L R - 50

| ShoppingServiet | _CatalogHome_stub | _Catalog_stub | _shopping I ImageServiet | EJSREmUteStatEIessCi’
| | | |

doGet |

create

|

|

|

: 1l |
|

_ - |

65855999, 947us

[E

&k

§
Log Records (Page 1 01, Filker matched 39 of 30353 records) _orperty | value
¥ J2CADD4EE: Method createManagedConnctionwithMCwWrapper caught an ion - | @ analyzed true
12CADDZOE: The Connection Pool Manager could not allocate 5 2d Connection @ creationTime 2005-02-16 14:35:11.0190
WMSGOO19E: Unable to start MDE Listener PSSampleMOErJMsDestination Sample/ - @ slapsedTims [l
J2CAN04GE: Method createManagedConnc MWW rapper caught an exception @ extensioniame CBECommonBaseEvent
J2CADDZOE: The Connection Pool ger could not allocate a Managed Connection | @ globallnstanceld CEE4BFB3F22BCBE4C 1 DSE6FDBB180541 109

wWMSGO019E: Unable to start MDE Listener PtoPSampleMDE, Ji\ﬂSDestlnatlnn Sample, Detail I A [anal . 9
J2CADD4EE: Method createManagedconnctionwithMCWrapper caught an exception 4LIJ;::DEZE: Sl Analysis Resu

12CAD0Z0E: The Connection Pool Manager could not allocate a Managed Connection

X z A . Extended message documentation - Explanation: This message indicates that an exception was thrown by the Pool Manager when
WMSGOO19E: Unable to stark MDE Listener PSSampleMDE, JMSDestination Sample/Jt  Sttempting to alocate a Managed Connection. The exception text should help with deciphering the problem encountered.
12CAD046E: Method createManagedConnctionWithMCWrapper caught an exception User Response: IF there are no user controlled indications, the message may be due to an error in the internal J2C runtime processing.

J2CADOZ0E: The Connection Pool Manager could not allocate a Managed Connection > | Contack “WebSphere support and provide the data From running collector. bak,
. WAS 5.0 All Versions-

<] |
r.léasympmmdb.trcdbxmi s

o[ 8 R o
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Summary

= Testing solutions must provide:

vV VvV VvV VvV VvV VvV V9V VvV VvV Vv VY

Architecture discovery, analysis and control

Code review

Component Test

memory analysis : leak candidates identified

threads analysis: thread and lock interactions

performance analysis: call graph, execution flow, umi2 trace
Probe based analysis: write and deploy multiple probes

Log and trace analysis: generic log adapter, symptom database
Code coverage analysis: summary view and annotated source
Distributed transaction analysis: production or test environments

System analysis and correlation: across multiple hosts or processes
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