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WebSphere Studio Asset Analyser
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WebSphere Studio Asset Analyser

sAids in:
»Understanding components and their relationships
» Analyzing the impact of a proposed change
»Scoping and developing project plans
»Gathering connector information for an MVS programs
»Extracting business logic from existing code

sinedr Useful to all members of the IT organization /-\
Deployment:

reqfles‘-For any phase of the application development process
f Estimat® DISCOVery Deployment Promole’
effort/cost

dnderstan\l [ Test ’

App.
@ Development >
mpact A /\
" Generate f \ Build

Code

Benefit: Spend less time searching for asset information
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WebSphere Studio Asset Analyzer Overview
Enterprise AD artifacts | coophere Studio Asset Analyzer Distributed AD artifacts
COBOL Source Source {t— Java
PL/1 & Scanning | Scanning g
/ Tools Tools NG C/C++
Assembler WebSphere
IMS/DC applications
CICS HTML
Batch JSP
JCL impocth B XML
Analysis o rformatiol WAR
EAR
EJB & EJB jar files
Project managers o0
Business analysts w* ||
gyStelm analysis Web browser
evelopers
Testers
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Inventory Collection

=Scans the resources that you specify, and then stores information about
them in a DB2 database
=Inventory information is collected for:
*Source code
*CICS and IMS online regions / transactions / subsystems
=z/OS assets can be scanned from:

*PDS / PDSE
*SCLM (IBM Source Control Library Manager)
*Changeman
JcL WebSphere Studio Asset Analyzer
IMS/DC
cics .
COBOL Source
Scanning
PLA Tools
Assembler .
SQL
Copybooks
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Inventory Collection (continued)
=Distributed assets can be scanned from:
»File systems
« including the hierarchical file system (HFS) of UNIX System Services
»An accessible WebDAV server
»Rational ClearCase
Java source / bytecode WebSphere Studio Asset Analyzer
C/C++
JavaServer Pages l Source
HTML Scanning
JAR and EAR files Tools
9 eBusiness on zSeries © 2002 IBM Corporation
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Overview - Explore

=Used to view application components and their relationships
=View (and select components from) lists of components, or...
=Search for components by:
>name
»application name
»project name
»site
=Follow links to navigate through an application, to dicover (for example):
»what program is invoked by a batch job, or CICS transaction?
»what subroutines are called?
»what files are used?

10 eBusiness on zSeries © 2002 IBM Corporation




‘ ITSO Poughkeepsie IBM @5@38ek zSeries 2003 Technical Update
&@
Redbooks
Using Explore to find components
Explore Jailiii-ss ‘ Database status _Help
MVS assets | Distributed assets |
Enter one or more search strings.
Explore MVS assets A wildcard * character can be used.
Use one or more asterisks (*) to all assets that match the pattern of your search argument (such as
KCUSTH,
Sedrch: FaT 0| Advanced search
" Type mixed case
Inventory Total Run time Total Program Total Data Total
Application 17 Batch job 63 Analysis concatenation 2 Data element 29603
Library 46 CICS group 101 set T Data set 426
Member 176 CICS online 5; EMoman definition 28 Data store 216
Project 68 region £ BMS map set definition 36 DD name 1521
Site 1 CICS transaction 523 Entry point 222 10 record .
IMS subsystem 1 Literal 3744 description =
IMS transaction 22 Program 284 s0L column 38
Rununit Qg reference ==
Or just click on any counter to view SQL table;reference &
the full list.
1" eBusiness on zSeries © 2002 IBM Corporation
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Using Explore to understand components
In this example we are looking at details for a
) _Explore program
MVS assets | Distributed assets |
Program details /
Member: MYTRADS Actions
Program: MYTRADS Code extraction
Language/type: COB / Pragram source Identify analysis concatenation set
Analysis status: Completed Identify analysis options
Member record count: 992 ueue for analysis
Blank lines: 1 View source o
Comment lines: 145 View program data elements
Moncomment lines: 846 View e-business program information
Program record count: 1038 Show control flow diagram
Scanning option:  CICS Show structure diagram
Splitting nodes: 161
Site: STLADS2B .
Library: PARTITIOMED DATA SET DAVINIO.PDEAK, S From here, click to see more
Data base updated: 10/2/02 8:39 AM by DAYIN1O Informatlon abOUt thls program, to
Analysis concatenation set used: DMH1Q - -
display diagrams, or to see a related

The following tables list the components related to the Program, MYTRADS component

Source files included

Member (2) |Language |Type Analysis status  |Member record count Source location

AESCCICE COB Included source Completed PKGD.STUDIO, SDMHDATA(AESCCICE)

CUSTFILE COB Included source Completed 15 DAVINIO.POPAK, COPVLIB(CUSTFILE _';l
4 R

12 eBusiness on zSeries © 2002 IBM Corporation
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... and their relationships

=Visualization support for zOS and distributed Assets

=1l

| Ho Edt Vew Favorios Tooh bk
| eback - > - @ ([ 2| @sewch Garavaries Bristory | 5o &6 1= |
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Graph actions
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g [ [ ntemet. 2
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e-business rating Redbooks
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Benefit: Quickly understand the reusability of code
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Code extraction

=Analyze, isolate, and reuse existing business logic
»to support services oriented architecture
=Selected code is stored with generated data areas

Explore
£/05 assets | Distributed assets |

Code extraction

2/08 sequential file name to hold code extract file: [DAVINZO.EXTRACT, COBOL
[DAVIND, COMPLITNT, COBOL
(The directories for the above pathnames must exist on the server)

2/0% sequential file name to hald compliment file

Select a line, range of lines (by holding the shift key or dragging the mouse), ar multiple ranges of lines (by using the
€t key) from the following source.

1es |

166 | PROCEDURE DIVISION,

Benefit: Spend less time harvesting from existing code

«@

Redbooks
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Overview - Change Impact Analysis
=Determine what components are affected based on:
echanges to field declarations
schanges to a section of program source code
echanges to an entry point signature (hame, parms)
Project details: Analyze-change =
osermption: ememaren sossioms aasoiay  The result is a diagram that summarizes the
ProsramrEoment: Game et ety raniis|  impact and a list of specific components that
omareagast e e s s | may be impacted - both directly and indirectly.
b fllwing Imnac analysis diagram shaws 5 SsRsar 0f
Indirect imEacts
The following table lists all the components that are affected by this proposed code change. You can access the details page for a
Inventory Results Run time Results Pragram Results Data Results
e ——— 3 esterime o e e ——— & Dars st =
Library T cics uroup T B maw dufmition a Dot ot <
Pl 18 cros anine region 1 Ewm st cet AsEeition Fin  cotmeers i
drmjet il e T Frnp g i e $oes
Site 1 IMS subsystem 0 Literal 2 1/0 record description n/a -
IS transactian 5 Frogrsm S 2aL cotmn rererance 2
_—— z B e H o
16 eBusiness on zSeries © 2002 IBM Corporation
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Overview - Connector Information
=Use WSAA to
»quickly gather input and output data structures of transactions
»put this information in a form that you can import into a connector-building tool
such as WebSphere Studio Application Developer IE or VisualAge Java
=For each transaction, WSAA generates
»a summary report
»a COBOL copybook containing the input/output data structures
17 eBusiness on zSeries © 2002 IBM Corporation
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Summary - WebSphere Studio Asset Analyzer

sAids in:
»Understanding components and their relationships
»Scoping and developing project plans
»Gathering connector information for an MVS programs
»Extracting business logic from existing code
»Analyzing the impact of a proposed change

=Useful to all members of the IT organization
»Project Managers
> Analysts
»Developers
»Testers

=For any phase of the application development process
»Requirements
»Development
»Test
»Deployment

18 eBusiness on zSeries © 2002 IBM Corporation
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WebSphere Studio Application Developer
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Welgrgrasien EdiligroimyenSihaiefiudio Tools Family G

Redbooks
WebSphere Studio Enterprise Developer mﬂwx
Application Developer Integration Edition \
ﬂ\pplication Developer
ite Devel r L= s
Site Deve ope «Advanced J2EE Developer User:
~User: *User: «Function: «Enterprise Developer
+Web Developer *J2EE Developer +Services Oriented Function:
Function: Function: Architecture «Create new EIS applications as part of a
*HTML/JSP/Serviet Tools +EJB Tools +Processes with rich J2EE app
«Struts Tools *Performance and + choreography features *EGL Tools
+Web Services Tools «Trace tools «J2C Connectors *Develop legacy 2/OS applications
XML Tools «Component Test tools (CICS, IMS, HOD) +COBOL, PL/I, ASM
+Java Visual Editor +ClearCase LT OEM «Process Editor +COBOL XML Tools
Target Runtime: *Target Runtime*: «Target Runtime*: Target Runtime*:
&-WAS AE, WAS ND* *WAS AE, ND / “WAS AE, ND, E *WAS AE, ND, E, z0S
(. . ™
WebSphere Studio Workbench LT sotvars
*IBM's commercially supported version +Basis for IBM Tools
\ of Eclipse Workbench ~www.developer.ibm. K wor html )
(Enli )
Eclipse Workbench
*Universal Tool Platform Initially Developed by IBM *Provides frameworks for tool builders to focus on tool
*Basis of Open Source Project building
\-www.eclipse.org core Java IDE, core VCM API/CVS Plug-in, etc...
*Other IBM/non-IBM Runtimes could be used
20 eBusiness on zSeries © 2002 IBM Corporation

10



‘ ITSO Poughkeepsie IBM @5@38ek zSeries 2003 Technical Update

«®

Key Benefits of Integration Edition Redbooks

=J2C tooling allow J2C Adapters to be imported and exposed as a service
»Integration Edition ship CICS, IMS and HOD Adapters
»Others adapters can be imported as Resource Archives (RAR)*
-J2EE 1.3 Specification

=Powerful tooling for data structure transformation into XML datatypes
»e.g. COBOL COMMAREAs, 3270 Screens, C data structures, etc.
»Makes it easy to deal with various EIS data structures from Java or other languages
»Developers don't need to deal with low level datatype conversions (e.g. COBOL to Java)

21 eBusiness on zSeries © 2002 IBM Corporation
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More about J2C Resource Adapters Redbooks

=J2EE Connector Architecture 1.0 defines how J2C resource adapters plug into
application servers
»Does not define how a resource adapters might plug into tooling

=|BM is defining the specification of tooling plugins
»Target is J2EE Connector Architecture 2.0
»We are releasing an early implementation of this specification in Integration Edition 4.1

=How does a tool acquire metadata about the data structures for an EIS system?
» Currently, this varies significantly based on the EIS system
»The implementation we are proposing uses WSDL to describe the data structures

»We are working with these ISVs (tooling support): Dassault, iSphere, Siebel, SAP,
Gemstone, CrossWorlds, Peregrine and Intentia

22 eBusiness on zSeries © 2002 IBM Corporation
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Welgrgrasien EdiligroimyenSrhaie fiudio Tools Family

&-WAS AE, WAS ND*

*Target Runtime*: «Target Runtime*: Target Runtime*:
+WAS AE, ND WAS AE, ND, E +WAS AE, ND, E, 2/0S

@

Redbooks
WebSphere Studio Enterprise Developer mﬂwx
Application Developer Integration Edition \
ﬂ\pplication Developer
ite Developer “User: e
Site Deve OpS «Advanced J2EE Developer User:
~User: *User: «Function: «Enterprise Developer
+Web Developer *J2EE Developer «Services Orlented Function:
Function: Function: Architecture «Create new EIS applications as part of a
*HTML/JSP/Servlet Tools +EJB Tools «Processes with rich J2EE app
*Struts Tools Performance and + choreography features + *EGL Tools N
+Web Services Tools «Trace tools «J2C Connectors *Develop legacy 2/OS applications
XML Tools «Component Test tools (CICS, IMS, HOD) +COBOL, PL/I, ASM
«Java Visual Editor +ClearCase LT OEM «Process Editor +COBOL XML Tools
*Target Runtime:

(WebSphere Studio Workbench [ v |
*IBM's commercially supported version +Basis for IBM Tools

\ of Eclipse Workbench swww.developer.ibm. K wor html )
(Eclipse Workbench \
sUniversal Tool Platform Initially Developed by IBM *Provides frameworks for tool builders to focus on tool
*Basis of Open Source Project building

\-www.eclipse.org core Java IDE, core VCM API/CVS Plug-in, etc...

*Other IBM/non-IBM Runtimes could be used

23 eBusiness on zSeries © 2002 IBM Corporation
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Agenda

=Struts Tools

=Business Integration Tools

=z/OS Application Development Tools

XML Enablement Tool for z/OS Cobol applications
=Enterprise Generation Language (EGL)

Redbooks

24 eBusiness on zSeries © 2002 IBM Corporation
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Struts Tools

Native Javal
Logic

EGL
generated
Java Logic

Native

«®

Redbooks

CICS Logic|
EGL
generated
COBOL
WebSphere Connectors Logic
25 eBusiness on zSeries © 2002 IBM Corporation
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Struts Tools

=Rapid design and construction of J2EE web apps
»Promotes well-structured web applications
»Enables development in less time with fewer errors
»Connects to business logic of choice

*EJBs, Java, COBOL, PL/I, EGL, etc.

=Wizards and editors
»Setup J2EE web project with Struts support
»Create and update Struts components
»Visual design and assembly

=Build Support
»Validates changes against existing resources

«®

Redbooks

26 eBusiness on zSeries

© 2002 IBM Corporation
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Create Struts Components
B = Struts Tool support

View Flow Control

«@

Redbooks

Struts: 1)0% 50%
Struts Tools: )% 25%

Form Action Business
Beans Classes Logic
Portfl  portfolio i

Lo Login Login

Qud  quote Quote

\@’/

Accd  Account Account

truts Config File
.’ > Action Class
»>Form Bean
<JSP

m

L

27 eBusiness on zSeries
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Redbooks

Visual design using yellow sticky notes

New We'll deal with
Account | this path later

Account
Details *Service

Holdings

differentiation

Portfolio
value

etc
* Gold Customer [Quote
Login Research get real time Results
Userid quote
Password -
* Silver gets
a Quotes delayed quote
Account
Details
Research
Trading
Some general =
links to our public rading -
stuff and external * Want to reuse Buy / sell Trading
sites of partners Login from holdin;___/—’ Results
components for .
Employee site It Trade confirmpation
Holding updgted

28 eBusiness on zSeries
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Web Diagram Editor - Design

4 Resource - IBM WebSphere Studio Enterprise Developer
file Edt Mavigate Search Project Run Window Help

=Visual Design gl ¢ =&
»Layout web pages, actions, dataBeans h
»Show application flow e Wekome | )Welcome | |Welrome |FE3Ma.. X
-
3 & modue A B3 ‘
oz i o Web pages

. - | result fp

= Applicatio /

@ ol index - ,f

P & respanse.jst kY {%.

i dlasspath

B .wsbssttings 4  uireEam dataBeans
= o//o cope = request]
& Z
< > s |\
= 7 Tasks (Fiker matylarerd tems) WRB oY x
= ;”?:E Z | Tl | vesmption Resource | In Fokder
] Jhome.jsp
[ Jresult jsp
e Jingquiry 5 2

£ inquireFarm

Tasks | Synchronize | CUS Resource History

SATWeb/LayaLt,gph

29 eBusiness on zSeries © 2002 IBM Corporation
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Web Diagram Editor - Definition

4 Resource - IBM WebSphere Studio Enterprise Developer,
Project Run  Window Help

=Wizards to create 7
»Web pages: JSP, HTML & -
» Actions: Java, COBOL, EGL

. £ *layout.gph X
> ActionForms: dataBeans | Koot o
Y % (o modde A
G2 modulez Miesiiastaosiin
L] = (3 strats home.jsp
B 1 T -
@ = struts 5
(5 Wb Contant S
iy spet LS ’%i%
.project. £ 50
5 weh inquiry
. = inquireForm
i3 ] E scope = request
=1 Siagram¥aph v
< | >
— %7 Tasks (Fileer matched 0 of 12 items) P 2B ow x
“"5““'"5 1 el [ pescription Resource | In Folder
fia) Jhome.jsp
o] Jresult.jsp
i o
@ Iy " >
2 inquireForm
Tasks Synchronize | CVS Resource History
SATWeb/Layout.gph

Benefit: Faster construction of web applications

© 2002 IBM Corporation
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Business Integration Tools
Native Java|
Logic
EGL
generated
Java Logi
JsPs  |embl Struts mg;'t’:gic
EGL
generated
COBOL
WebSphere Connectors Logic
eBusiness on zSeries © 2002 IBM Corporation
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New and Improved JCA Adapters L%
New and Improved JCA Adapters

Adapter Details
*New
S ED | avaiable from iBM
*Improved
*Support 2PC when communicating via TCP/IP with IMS Connect
VS % *Support for MFS

*Developer license included in Integration Edition
SIEBEL. «New
«Available with Siebel CRM offering
Zbhea *New
*Built by Prolifics (www.prolifics.com)

Siebel

Tuxedo

*New

*JMS to invoke WICS (WebSphere InterChange Server formerly
Crossworlds) Collaboration (runtime engine ICS)

*Access to WBI Adapters via JCA in the near future

*WBI Adapters Cover all major EIS vendors and a wide range of ISV
Application Vendors

CrossWorlds

mzvn\w;nns «New

J.D. Edwards *Will become available starting in mid-2003

*Available with J.D. Edwards back-end systems software
BM JCA included in Integration Edition: CICS ECI, CICS EPI, IMS, 3270
HOD.

‘ eBusiness on zSeries © 2002 IBM Corporation
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z/OS Application Development Tools
Native Javal
Logic
EGL
generated
Java Logic 2/0S
e Native
JSPs  [«mp| Struts cics
onneggors /IMS Logic,
EGL
generated
COBOL
WebSphere Connectors Logic
33 eBusiness on zSeries © 2002 IBM Corporation
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z/OS Application Development

=Interactive, workstation-based environment

»Faster development with less errors

»Host offload of development CPU cycles
=Edit/compile/debug on the workstation

»Remote or Local

»Language sensitive editors for COBOL, PL/I, ASM, JCL
=Interactive access to the mainframe

»Job generation, submission, and monitoring

»TSO command execution
=*SCLM support

34 eBusiness on zSeries © 2002 IBM Corporation
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ISPF based development

submit compile job — swap to SDSF —,

1 Session A - [24 % 80] =loix|

File Edit Wiew Communication Actions W\nd‘uw Help

Uit

Redbooks

select job

find error msg

l

find code line
exit source (remember
error)
change swap to edit
code session
find code line «— edit source <«— exit JCL
35 eBusiness on zSeries © 2002 IBM Corporation
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WebSphere Studio based development
change code
EE }Oﬁojects w ¥ || ] Weliome @ Xl <
Row 96 Column 1 Inzert

s B—+-*h-1-B——1 2 + 4t

w-demanrvs. DNE~ | |5 gooogg] DSPLY "SOMETHING' N

Lo STEW,COROL 000097 FERFORM B100-CALL. :

I il 8 erac oS gggggg IF TEST-STATOS = "7
select compile gfg\mﬁbﬁ’ 000100 DISPLAY "swssx CALLIVPL SUCCESS nt

) IGV]TSALir'I 4 |
»

4

2/05 Systems | 2/05 Projects |

3= Outline X || 37 Tasks (1 item) il

DENTIFICATION DvISION | [ ¢ {1 | Description | Resource

RONMENT DIVISION. || 5 1 Gyps2072-5 "DSpLY" was invalid, Sk, IGHIVR.chl

double click

Error list in Tasks view on the error

Benefit: Simplified Development for COBOL and PL/I on z/OS

36 ‘ eBusiness on zSeries
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Redbooks
File Edt Mavigate Search Project Launch Run ‘Window Help |SPF
[EREN AR A VS like
v x || EHMLSAMP.cl XIEIIGVIVP‘](\ .
MvS Row 2 Colunn 1 Insert editor
P B+ =i1B 1
ProleCt ] 000002 Tdentification division
— 0nonoa Program-id. =nlsanp
% @ DFHOACTD.chI 0ooo04d Data Division
0no0os Working-storage section
i) 1] DFHOCSTD. chl F i
] 16V sl 000007 * IML document. encoded as initial values of d
&) 1GYIvPz.ctl 000008 .
&) 16¥IVP3A.chl 000009 1 znl-document
el 000010 2 pic x(39) value '<?aml version='1.0" enc
rd %mmm“m 000011 2 pic x(19) value ' standalone="yes'?5'
2 000012 2 pic x(33) value '<|—This docunent is ju
1] IGYTCARA cbl 000013 2 pic ®(10) value '<sandwich:'
&) 1GYTCARB.cbl 000014 2 pic x(35) value ' <bread type-'bakerfapo
MVS 51 earen.cbl || 000015 2 Dic x(41) value ' <?spread please use re
o 000016 2 pic x(31) value ' <meatoHan Ganp; turke
Dlrectory e 000017 2 pic x(40) valus ' <filling>Chesse, lettu
1) HMLSAMP.ctl k| | 2
Ci| ) | I
203 Systers 25 Frojecs || p—— —
I Outline < f1bm | 30b Mame: | owner | Hold Status | Exec Hode
Identification division. demomys.F1 & DMETO17 4 i
5 Data Division. demomws.f2 XMLY DNETOI7 * *
/ - Working-storage secti spiethfy, 1 WITHERT, * * Job
: 5 Procedure division.
Outline ks scton. TSO Commands view Monitor
: S0l-handler section, oo
view .
view
Properties | Outlins
37 eBusiness on zSeries © 2002 IBM Corporation
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Redbooks

SCLM Support

| b SCLMAS
-1 SCLMTEST

" @ scunt
@sneiel B et

=Access to SCLM on z/OS

»Connect to SCLM repository 7 JoclHiReposiioey
(= Seripting

D

»View a list of projects S (R
»List project members B o
»Execute SCLM actions 543 DEVI «
=Check-in/check-out support e
»TEMP WORK AREA Cav
FLM Moo b

FLM" 501 W Promote Funstion

TEST' GCLM Buid Function

TEST: FFS Save

ol FESEdy

voiyp SCLM Detele LocalFil Fiom Workspace
Vo SCLM Promots Furction

w7 SCLM Buld Functon
w1 Cancel Edit And Uinkook Fils From Riepostory
VOMT  Menbe(Fis] Status Infomation

VOMT  Delete File fom Repostary

VOMT  Save Fie back to Repostory

Edit File from Repository

Browss Fils from Repository

37 Tasks (Ditems)

Team ’
_Leli Toescipion  copparetain ‘
Fleplace Wih 5
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«@

Redbooks
XML Enablement Enhancements for z/OS
»Creates COBOL programs to handle XML messages
»Original COBOL program unchanged
Input converter
COBOL
Data declaration
Output converter
Driver program
Document schema
definition (.xsd)
Benefit: Speeds development of XML-enabled COBOL applications
39 ‘ eBusiness on zSeries © 2002 IBM Corporation
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@

z/OS XML Implementation Scenarios Redbooks
Scenario 1 WebSphere CICS* or IMS system
—Pl SOAP server| Cusieniis
& Driver Txn
;!;cenario 2 Web Service 4 XML converter|
*SOAP
i server
> i Call
!'cenano 3
(MQ, DB2, etc.)
y Batch
L ]Call | Existing
Customized > coBoL

Driver Txn
XML converter app/tran
l | z/0S
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Redbooks

Additional Features

M eBusiness on zSeries © 2002 IBM Corporation
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Redbooks
Testing and Debugging
=End-to-end Debugging [ e - Ecpso propctspe———— ~lolx
File Edit Perspective Workberch Debug Window Help
» -
Java and JSP debugger S-HE &g S -%-®] 7
~COBOL, PL/I debugger B45obg b 0 B Y 2|3 @ .e|[@ x |0 e
> =% EgDebug [EGL Debug a Java Class] = B0l s
EGL debugger ks 1§ Classic WM /Jp,‘m( [P
i 1 1 @ System Thread [Finaizer] (Running)
'Ve”fymg appllcatlon FlOW @ System Thread [Signal dispatcher] (Runnir
. -8y Thread [profac] (Suspended (breakpoint :
»breakpoints = R
. . “-= profac.main(String[]) line: 355 -
»changing variable values @, System Thsad [Reference Hancler] (Rurv _
'WebSphere Test Environment il | ;|J Wariables [Breakpaints Exares < *
: ) Elprofacea X | 2 outine x
>|ntegrated in Workbench select oo f;iéggrkgégggggllews Stﬂtufj Bn autine & not avalible,
»choice of versions e Rkl
profac—update();
case ("add"
profac-add():
end;]]s
</script> -
L r:
[ ® consols [Classic ) n g x|

| Console [ Tasks |

Benefit: End-to-end test and debug from the Workbench
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«®

Redbooks

Cheat Sheets
[ cho st D~ -«
=Help the novice Integration Edition user to Create an enterprise service from a Java class
learn key programming tasks faster. TR ®
=Provide active guidance when creating a [ Open the Business Tnteqration perspective ®
specific type of Service. [ Creste a service project ®
=Actual wizard that you need for each stage of [] Create a Java package &
development is launched. e e S
=Once a step is completed, the cheat sheet SR R R S A T
adds a check mark to the list of steps and you %
progress to the next step. R

JavaPackage
[5] Generate an enterprise 9

Create a Java package.
[7] Generate the deploy coc

[7] Test the generated ses< rcateq folders cormesponding to packages. A d
Corresponding falder and doesn' have to be cre

Source Folder: | InvertoryCarParts
me: partsEin

[5] Create aservice project
[ Generate the (S0AP) se

i
[7] Create alavadasstot

| Test the SOAP proxy
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«®

S umma ry Redbooks

=Comprehensive end-to-end development environment
»Single development environment
« provides integration of process, tools, infrastructure and assets
=Supports more ru ntimes, developers, and tooling
»WebSphere Application Server, CICS, IMS, z/OS batch
»Web, Java, and Enterprise Developers
»Java, J2EE, Web, XML, COBOL, EGL, and Web services
=Higher-quality applications in a fraction of the time
»Web Diagram editor
»Language sensitive editors
»Integrated WebSphere Server test environment
»Integrated deployment automation tools
=How will Integration Edition reduce development time?
»Supports J2C Resource Adapters (Avoid low level coding to access a J2C enabled backend)
»Business Process editor allows service flows to be created visually (instead of writing code)
»|solates developers from other low-level coding:
»COBOL/Java conversions
»SOAP invocations
»Defining WSDL operations/messages

44 ‘ eBusiness on zSeries © 2002 IBM Corporation
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Q@ Redbooks

WebSphere Studio Application Monitor V2.1

eBusiness on zSeries

© 2003 IBM Corporation
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WebSphere Studio Application Monitor

= Strategy

= Qverview

= Architecture

= Product Demonstration

@

Redbooks

46 eBusiness on zSeries
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Strategy: Redboks
To prevent, detect, diagnose and remove defects throughout the
software development and deployment lifecycle

eImprove application
quality

*Provide early warnings
of activities susceptible
to failure Attention t

eAnalyze across quality bShf;u’
disciplines to Sl
understand root causes *

eEstablish a test
foundation for
downstream test
activities

2 NeXe)
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Strategy: Lﬁ
Provide development and deployment tools integration
Reduce business downtime by automating system diagnosis, repair,

& rebuild

= Find and fix errors post-deployment quickly
= Speed up application rebuild and redeploy
= Bridge development teams and operation teams

~—  Developer

Development
environment

Production
environment

48 ‘ eBusiness on zSeries © 2002 IBM Corporation
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The AD Lifecycle: Discover - Develop - Deploy&ﬁ

Stage: Discovery Development Deployment

Activity: Analysis Coding Testing QA Monitoring

Application Developers Test Personnel Application Analysts

Role:
Function: = Build and debug = Conduct testing = Coordinate several
applications «Unit test applicgtions into
= Maintain applications «Functional test "solutions"
+System test = Monitor applications
+ Integration test = Analyze resources
+Performance and consumption
load test = Plan future

=Perform QA functions  requirements

© 2002 IBM Corporation
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\
Redbooks

How WSAM Fits in the Application Lifecycle

Stage: Discovery 1 Development Deployment
/ / / \ \
Activity: Analysis ‘ Coding ‘ Testing ‘ QA W Monitoring
Role: Application Developers Test Personnel Application Analysts
Function: =Build and debug =Conduct testing = Coprdinate several
application: +Unit test applications into
= Maintain applications +Functional test "splutions"
+System test = Monitor applications

+Integration test
+Performance and
load test

rm QA function

requirements

WSAA: WebSphere Studio Asset Analyzer
WSED: WebSphere Studio Enterprise Developer
WSWS: WebSphere Studio Workload Simulator
WSAM: WebSphere Studio Application Monitor

© 2002 IBM Corporation
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What Does WSAM Provide? G

Redbooks

= Real-time problem determination for J2EE applications

= Performance management through a rich set of historical analysis
functions

= Non-intrusive, production-safe architecture

= Application independence brings total manageability without the need
to modify or access application code

= A lifecycle tool for Development, Test and Deployment

51 eBusiness on zSeries © 2002 IBM Corporation
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Conceptual Overview of WSAM Lﬁ

Web Browser interface

Managing Server WSAM User

Data Collectors

Web Servers

e\

Firewall

2

Customers

[0 = Application Servers with IBM WSAM Data Collector
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WSAM - Environments Supported

Redbooks

* Distributed Data Collectors - A comprehensive solution for customers
with mixed WebSphere platforms (z/OS and Distributed)

» Managing Server on z/Linux

e Support for WebSphere Application Server v5

WebSphere” Studio
Application Monitor

WSAM Managing Server

NN )
=v1.1: Managing Server available 0 E WSAM User
AIX or Linux/Intel —
= WSAM Data Collectors

=Now also available on z/Linux

=v1.1: data collector for WebSphere Application
Server on z/0S

=Now also ilable for WebSphere

P

Application Server on AIX, HP-UX, Linux,
Solaris, and Windows 2000

28

Customers

0 = Application Servers with IBM WSAM Data Collector

53 ‘ eBusiness on zSeries © 2002 IBM Corporation

Publish Traffic : Snapshot Traffic

b, £y

, “
- 4

-- -t
Publish Server ;_

Kernel

Visualization Engine
Administration

Availability

Problem Determination
Performance Mgmt

= Services:
Lookup.
Registration

Configuration

“tendenccan
T

-
Performance
Analysis

Repository

IBM WSAM Environment

© 2002 IBM Corporation
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WSAM Architecture: z/OS

«@

Redbooks

" 4Data Collector | | .JData Collector

- .
L] [ —
' E—
: .. SMFRecords S
. (exit IEFUB3)
: "
) L}
) .
= :
Application Server 3 SMF Records
Instance " .
WSAM Service H
S Address Space :
i [
Server Regions | | Server Regions | | Server Regions | i - :
JData Collector | i¢ OV

WehSphere® Studio
Application Monitor

55 eBusiness on zSeries
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J2EE Transaction

Client Request

Request

— Reques|
complete

cics

[€] - Application Servers with WSAM Data Collector

WSAM receives
application
performance metrics

Redbooks

from data collectors Method Trace

- Enty o tsoiicsectester/

in WAS CTGTesterEGIServit processRequest
20007

13:30:57.0005>

“
@® R
£

e

L
OUNTBEAN
LUSIVE

B >
LK TABLE

N
MODE NOWAIT

WSAM
Managing Server

Method trace
displayed on WSAM
managing console

56 eBusiness on zSeries
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J2EE-CICS Composite Transaction H%ﬁ

App Server Business Logic

Client Request CICS Transaction Management CICS SAM Application Monitoring
WAS WSAM receives application
performance metrics from Composite Trace
Request data collectors in both
< WAS and CICS el Syt

CTGTestorECISevietprocessieauest Rouost <2003 01 05
5003.0708 193057 0000 Y530
e Time: < Gapsod Tmo

CouTime: << 71648 5> Time: << 7,168 >

SL Statomont: LOCK TABLE SQL Statement: LOGH ==+,
S

TRADEACGOUNTBEAN L £)
INEXCLUSIVE ACCOUNTBERN IN EXCLUSIVE
MODE NOWAIT "MODE NOWAIT

ICS Transacton Entry CSMI

— L \ e
-~ (TestProg)
— invokes CICS LELL] — SamaaTine: <8 o
[ N Managing Server Cpu Time: << 20415 2
Request transaction . i iy .
complete v : application ) STt s
Composite data eSS <<2003-07-08
provides Epscd Tme: << == Cpu
end-to-end Tmo: e 414480
Program Trace correlation [——
CICS Transacton Enty CSMI
360 CICS Link Propram (TesProg) ACCOUNTBEAN INXCLUSIVE
Er00 CI0S Assign o

Elapsed Timo: <2 ms >
Cpu Time: << 29448 >

CICS ‘

Method trace
displayed on WSAM
managing console
[6] - Application Servers with WSAM Data Collector
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WSAM-WSWS Integration @

*WSAM v2.1is
integrated with WS
Workload Simulator
vli.li.1

e Data is exchanged
between WSAM and
WSWS during the load-
test, and reports
created at test
completion

© 2002 IBM Corporation
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Other Features G

Redbooks

= System Resources
Displays summary information for the system resources on the selected application server

JVM CPU Usage, JVM Memory Usage, EJB Coverage, EJB Activity, Transactions Initiated
and JSP/Servlet Activity and Coverage

= Trap and Alert Management
A trap can be set with a threshold on an event or behavior
When the system meets the criteria of the trap, the action (alert) occurs
Integration via SNMP to Tivoli, Openview, BMC, etc.
New trap types, e.g. “application hung” traps in WSAM 2.1
Stack trace and method trace information now included in trap data
Multiple Ul enhancements to facilitate creation and administration of traps

= Software Consistency Check
Detects software mismatches in “cloned” runtime environments

59 eBusiness on zSeries © 2002 IBM Corporation
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«®

Other Features Rechooks

= Account and Server Group Management
A “server group” consists of a user-defined collection of servers
Accounts may be associated with specific groups
Access to data and operations of the group can be restricted

= Dynamic Monitoring

Monitoring Scope and granularity of information returned may be changed without restarting
either the applications or the application servers

No need to pinpoint specific classes or methods in advance (i.e., no need to designate what
needs to be monitored)

= Memory Analysis
In-depth analysis of JVM memory utilization, GC frequency and heap contents
Memory leak detection and analysis

60 eBusiness on zSeries © 2002 IBM Corporation
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Other Features @

Redbooks

¢ Problem Determination
= Monitoring support for additional J2EE API's within nested request events,
including JMS, JCA, INDI, JavaMail, and improved JDBC request capture
= New L2 monitoring level captures these events
= Full JVM active thread display with complete thread dump options
= Includes non-J2EE threads
= Recent history is captured
= Recent requests per JVM
= Enhanced method trace with pagination and new method flow views, and
abstracted event statistics views that make it easy to quickly identify and drill-
down to specific problematic methods
= Reduced L3 monitoring overhead on distributed platforms
61 eBusiness on zSeries © 2002 IBM Corporation
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Other Features @

Redbooks

¢ Other

= Ability to set sampling rate by app server and by monitoring level (formerly
single global setting)

= Full Web/HTTP Server information view - important HTTP server statistics are
now available for concurrent web server monitoring

= Multiple UI enhancements - unified overview page, new server, overview
metrics, customizable landing page, new graphical displays WLM monitoring
(z/0S only)

62 eBusiness on zSeries © 2002 IBM Corporation
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WSAM and Tivoli Products ‘@

System and Network Health,

2
y' Application Server Health
[ End-to-end Monitoring
Et_ﬂ.[ Tivoli

Monitoring for Web Infrastructure

Tivoli Monitoring for Transaction

Performance
. 0 J . 0
J2EE Application Health/Problem Determination
WebSphere Studio Application Monitor
63 eBusiness on zSeries © 2002 IBM Corporation
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How a Customer Used WSAM @@

Redbooks

= A European financial services firm deployed a new version of a third-
party back-office “Black Box” application, and experienced performance
degradation as a result

= Application slowdowns caused a 60% drop in overall response time,
resulting in lower employee productivity

= WebSphere Resource Analyzer was able to identify high CPU
utilization and other system-level information.

= |IBM WSAM was deployed to isolate the specific cause of the problems
at an application level.

64 eBusiness on zSeries © 2002 IBM Corporation
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How WSAM Helped Cd

Redbooks

= Rapid implementation in one day allowed for immediate analysis and data capture
against the application

= Ability to see all applications within the JVM without byte code modification to

quickly find problematic application code
no access to development resources required (valuable feature, as this was a third-party app)

= WSAM provided the necessary “Method trace” information, which showed exactly
which methods were consuming excessive CPU cycles

= Data Center management presented the WSAM findings report to the app
vendor, which resulted in the vendor rewriting the problematic portions of the

application to resolve the issues
End result was a dramatic reduction in CPU consumption, and end-user response times decreasing by over 50%

65
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«®

Product Demonstration Redbocks

= Problem Determination
» Perforamce Analysis

= Memory Analysis

66
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Drill-Down Problem Determination R&ﬁ
Enterprise

Application Overview

Application
Availability Manager In-Flight Request Search
Server
Systems Resources Analysis Server Activity Display

=>
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Scenario: Trades Are Not Executing Cd

Redbooks

= Large online brokerage requires sub-five (<5) second trading
response time to meet SLA with internal business units.

= Customers begin calling in to complain that trades are not executing.

= Call center manager notices an significant increase in trading-
related calls.

= Data center is notified that trades are not executing properly.

68 eBusiness on zSeries © 2002 IBM Corporation
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In-Flight Request Search Server Activity Display
Idl Last Known | Last Known
Thread ID | Client Request ime (ms) | CI lame | Class Name
212428088 «WebSphereSa 125400 trade_ rndSymbol
'.e mples/TradeSa client/
demo-win /WebSphereSamples/ 212428088 5 mple/serviet/Pi TradeConfig
-s01:trade TradeSample/serviet/ o ngJDBCRead
02.3044 PingJDBCRead
WebSphereSa adeSa v
° L]
° L
.
.
.
L
Request Detafl Method Trace Cancel Request
® o
Thread ID: 212428088 éngo.
Client Request: /WebSphere Samples/Tra ombf[dﬂ&dﬂw&adeswmnem.
deSample/servlet/Ping... isRegularResultSet 2&.@1 1-1
Accum et 17 350570005 Sapsed et ©0 o,
Idle Time: 125400 (ms) <<275796 ms >> CPUTime:<<17us  ®® e .
Thread Type: HrttpServiet 5> =
Resident Time: 275796 (ms)
RSt SOL: LOCKTABLE “SEEEISE Statement: LOCK TABLE
TRADEHOLDINGBEAN IN DEACCOUNTBEAN IN EXCLUSIVE
EXCLUSIVE MODE I
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Overall View — Application Groups

AVAILABILITY | PROBLEM DETERMINATION MANCE MANAGEMENT | LOGOUT = HELP

Redbooks

time indicator rela a c e time. Configure ihe bas g
the Admini clic oup Management To view additional information for the
applications in a server grou ctfrom the drop-down menu

Volume Throughput  Trading Volume Throughput

Select Detail View

5 & Seect Detal View
g 8 Request Search
= = Servey Availabiity Detail

Sys fesource Comparison
Total Vlume (Jast hour] 379

» This page shows a bird’s-eye
view of the applications that
are available in the server
groups

> Drill-down options are
available from this page

» For example, we want to see
all of the active requests on
the Trading Group

A o4
A" 4
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Application View — All Currently Running Requests

AVAILABILITY | PROBLEM DETERMINATION =~ PERFORMANCE MANAGEMENT = LOGOUT = HELP

ADMINISTRATION

VebSphere® Studio
Application Monutor

. R /A

erver Name
demo-win-
S02:Tradk
demo-win-
Trade:

demo-win- MWebSphereSamples/TradeS
0202 24 MebSphereSamples/Trad

demo-win- = o
S02:Traden ¢ e
demo-win-
02 Trade02 24 2

demo-win-
S02:Trad

mplels

net/PingJDBCRead?
e

AVebSpheresamples/TradeSample/senvietGetQuote?

envietlG

envieUGetquots

enviet/GetQuote?ti=30

Redbooks

> “In-Flight Request Search”
can be narrowed down with
user-defined criteria

» This display is sorted by
resident time, longest first

> Drill down further by clicking
the AAD button (“Application
Activity Display”)

Thread ID

6545601

51:15 Al

n eBusiness on zSeries
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Server View — Thread Data in an App Server Cd

ADMINISTRATION | AVAILABILITY

LECTION

Plafform CPU % Utilization

THREA

Filter By
Thread I,
etiPingJ
e
mple/senvieliGetQuote?
SamplelsemetiGetauote’

mple/senetiGetQuot

Total Thread Count

Client Requ t

Redbooks

PROBLEM DETERMINATION = PERFORMANCE MANAGEMENT | LOGOUT = HELP

> “Application Activity Display”
shows thread data for an
application server at a
specific point in time

> The first thread above shows
a high idle time

> Drill-down down further by
clicking on the thread ID

Trade2

Waiting o
Condition  COMPMVel
Waitng

9 comibmr
Condition ™™
waitng
Condiion  <MAPMe
Waiting

Concition COmfibm/el:

72 v ‘ eBusiness on zSeries
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Thread View — Detail on a Selected Thread

BILIY | PROBLEM DETERMINATION | PERFORMA EMENT | LOGOUT | HELP

WebSphere® Studio
Application Monitor

MENU REQUEST PROPERTIES

New Thread

REQUEST DETAIL
uesUSession Oblect
ThreadID

Client Reque:

Client Request
te

Client Request Start

Resident Time
Priorty

Change Priorty

trace a stack, method, o request and

Snapshol 14,2002
Snapshot Time

m CPU % Utiization

Hio Change v

TABLE TRADEHOLDINGBEAN IN EX(

Redbooks

Appl verName Trade02
Application Server P Address  192.16¢

Total Thread

Accumulated CPU 0 ms

Idle Time

Thread Type

N:
nown Method g

Thread Status ~ Walting Condition

(SRS 1o change (v

> Details for the chosen
thread are displayed

> Execute a Stack Trace or
Method Trace on the Left
Nav to determine next
course of action
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Stack Trace

ADMINISTRATION | AVAILABILITY | PROBLEM DETERMINATION

‘WebSphere® Studio
Application Monitor

MENU STACK.

TA
Deptn
Deptn
Depth
Depth
Depih
Depih
Depih
Depth
Depth
Depth
Deptn
Depth

Depth

4
A 4

E
 Trace page lists the JVM stack depth for the meth
and Wethod el ofthe

TRAGE PROPERTIE!
1apshot Date  Oct4,
shotTime  7:30:49 AW

Platform CPU % Utilization  0.00%

iethttp/Hy
Javauseniethtip/HitpSenvet
omiibm/senietiengine/webapy
comiibmisendetiengine/webapy
comfibm/senvletiengine/webapplid
omfibm/senietengine/webap)

comiibm/senietenginewebapi

omiibmisenetiengine/webapy

Redbooks

PERFORMANGCE MANAGEMENT = LOGOLT = HELP

mpleted execution. The trace provides the

Application Server Name  Trade02
Application Server IP Addre

Total Thread Count

Method  sleep

Method  doGet

Method  service

Method  senice

Method  doSenvice

Method ervice

Method

> “Stack Trace” shows all the

methods that have not
completed execution

comiibm/senietiengineMebapp/WebAppRequestDispatcher Method handleWebAppDisp:

omiibm/senietiengine/ebapp/WebAppRequestDispatcher  Method

74 eBusiness on zSeries
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Method Trace

ADMINISTRATION | AVAILABILITY | PROBLEM DETERMINATION | PERFORMANCE MANAGEMENT | LOGOUT = HELP

‘WehSphere® Studio METHOD TR/
Application Monitor The Method

MENU

Platform CPU % Utilization

Current Total

Current Total CPU Time

Entry  web_prmtviPingJDBCRead doGet

Entry trade_dlient/TradeConfig.m

e method information for unc

> “Method Trace” lists the
method information for
uncompleted requests

atefTime

mbol DatefTime

Entry  trade_clientTradeConfig rdint DatefTime

Entry trade_client/TradeConfig.random DatelTime

Exit ~ trade_dlient/TradeConfig.random DaterTime

Exit trade_client/TradeConfig.mdint DatefTime

Exit trade_clientTradeConfig.ma

DatelTime  ©

Entry  comfibmi proxy/StatementProxy. DatefTime

atement:  LOCK TABLE TRADEHOLDINGBEAN IN EX(

Entry  comiibm/e

iatementProxy.executeCommon

LOCK TABLE TradeQuoteBean IN E; E MODE N

cludes

> Return to “Request Details”
Time 7 to take action against the
request

DatefTime

Redbooks

entry and exit for methods

51:29 PM

ad ‘
7% eBusiness on zSeries
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Cancel Request — Take Action on a request

ion

phere® Studio
Application Monitor

MENU
Oct4, 2002

DETAL

Thread 1D
Cient RequestStart .44 700

Resident Time
Prioriy

change Priorty [N

LOCK TABLE TRADEHOLDINGBEAN IN

> The request is cancelled

> Thread Status and Priority
may also be changed from
this screen

e tools to race a stack, method, or request and s

¥, cancel athread, cancel a

Application Server Name  Trade(

Application Server IP Addres:

Total Thread Count

cumulated CPU

idie Time

Thread Type

LastKnown Method
Thread Statu

Change Thread St

(CLUSIVE MODE NOWAT

HiipServet

comfibmiejsicmiprory/StatementProxy

getStatement

Waiting Condition

LT
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Normal Processing Resumes

Redbooks
ADMINISTRATION | AVAILABILITY | PROBLEM DETERMINATION = MANAGEMENT | LOGOUT | HELP
thread data for an application sernv
1D to review more requ
Applicatior er Name ~ Trads
Application Server IP Addre: 1
Platform CPU % Utilization  0.78% Total Thread Count 0
THREADS
FilterBy  Thread Type:
Thread . . s astKi Last Known
p  dority . Start N Method
The problematic request
has been cleared,; all
subsequent requests
finished processing
7 ‘ eBusiness on zSeries © 2002 IBM Corporation
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Performance Analysis Drill Down

Redbooks
Extract Data Set Trend & Total Decompose Data
Quote 15% Buy 50%
Login 20%
Detail
4
Request ID ime Date Stamp
trade_client/ 23858 2378 2002-06-24
83335  Sell 23858 app_win_s01 AppServlet. 17:38:37.011
doPost
83336 Sell 83762 app_Inx_s09 trade_client/ 83762 2838 2002-06-24
AppServlet. 17:38:37.011
performTask
78 eBusiness on zSeries © 2002 IBM Corporation
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Trend Report
Redbooks

EmailLink
EmailPDE

=

» A “Trend Report” can be
created for a specific WAS
data set
» Click on a particular bar to
drill-down “Decomposition
Report”

© 2002 IBM Corporation
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Decompose

Redbooks

PROBLEM DETERMINATION  PERFORMANGE MANAGEMENT

ofthe Trend Renort by the criteria lick on a data pointta

> “Decomposition Report”
shows a further breakdown
of “Trend Report”,
? according to the criteria
Trend Repot X : o selected (“Application
Name”, in this case)

» Clicking on a data point
provides more details

1191.00

10

80 eBusiness on zSeries © 2002 IBM Corporation
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Detail

Redbooks

INISTRATION | AVAILABILITY =~ PROBLEM DETERMINATION MANAGEMENT = LOGOUT = HELP

MENU

» The “Request Report
Detail” opens

» Drilling-down is available
through the “Trace Report”

81 eBusiness on zSeries © 2002 IBM Corporation
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Trace Report

Redbooks

ADMINISTRATION | AVAILABILITY | PROBLEM DETERMINATION =~ PERFORMANGE MANAGEMENT = LOGOUT

Sphere® Studio

‘WehSphe
Application Monitor TEREER T

The Trace Report provic

REPO

» The “Trace Report”
provides details on any one
record selected

Trade

82 eBusiness on zSeries © 2002 IBM Corporation
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«@

Memory Analysis (available with v1.1.2) -4

eMemory leaks in Java are hard to pinpoint
= Memory handling is done by the JVM

= Pro: This frees up the developers to focus on
building the applications

= Con: But it makes memory issues hard to trace
back to a specific component

*WSAM has a “Memory Analysis” feature to track
down memory leaks

83 eBusiness on zSeries © 2002 IBM Corporation
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Heap Size Can Be Plotted Against A Second Metric @

Redbooks

A Cyanea - Memory Analysis Report - Microsoft Internet Explorer

Fie Edt Ven Favorits Toos

Address €] https/fdemo-ims02/cy:

against a second metric (for
example, the number of
Garbage Collections, bottom)
is even more useful for
determining the cause of the
problems

> Heap size continues to grow
despite regular GC: potential
memory leak

sover PP
c

& Local intranet

84 eBusiness on zSeries © 2002 IBM Corporation
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Heap Analysis

Redbooks

A Cyanea - Heap Analysis Results - Microsoft Internet Explorer

He Edt Ven Favorites Took  Acdhess ) ’ y . > “Heap Analysis” shows the

Google-[ <] fhsearchweb oo | ginens | Pk | detailed heap content

EIEREIRE AT EEEEN |, Quickly identify classes that
contribute the most to heap
utilization
febSphere® Studio e
Application. Monitor The display below is Heap information related to the server selection. Further define the results
Filter Option on the left-sidebar.
ERVER SELECTION
Eai
3
@®Yes ©@No
Total size (k)
comftrading/BondF actory
comrading/BondSenet
comftrading/Node
comfrading/Trie
object]
primitive]]
& Local intranet
85 eBusiness on zSeries © 2002 IBM Corporation
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Memory Leak Analysis

Redbooks
2 Cyanea - Memory Leak Candidate Finder - Comparision Report - Microsoft Internet Explorer
Fle Edt Vew Favrtes Toos  Adress ] htmy/demoes2jeyanes rev] | >“Memory Leak Analysis”
Google-[ <] fpseachweb R | nens | Fosehnt shows a snapshot of the heap
e A= at two different times
» Comparing the results shows
significant growth in two
e EORY LEAK — classes: those are the likeliest
Application Monitor e o n sources of leaks
clas! you monitor usi
MENU
Management Overniew enver demorincs03 Firedincome (L1)
Gomparison Data napshot My 01, Heap 2 Snapshot - hay 01, 2003 04:53:55 Pl
Heap 1 Data
ST com cyanea.* javax.” oracke.” sun.
- jova comsun.-com - veblo
g6 GOl 8. 0rg w36 1 oM
g ssche o ¢
om tivoli.*, SP*.* object, primitive comArading/BondSenlet 0
niradingTrie
mitrading/BondFarton:
comradingiBond
AinniNode
&4 Local intranet
86 eBusiness on zSeries © 2002 IBM Corporation
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A Robust Platform for Application Management

WSAM: an integral part of a 24/7 enterprise IT infrastructure
= Advanced Problem Determination for real-time problem resolution
= Detailed historical analysis with Performance Management functionality

= True Application Independence allows views of applications without
requiring access or modification to application code

Rapid Implementation enables fast ROI

87 eBusiness on zSeries © 2002 IBM Corporation
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Q@ Redbooks

WebSphere Studio Workload Simulator
for z/0OS and OS/390

eBusiness on zSeries © 2003 IBM Corporation
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Agenda

. Do We Need Load-Testing?
. WebSphere Studio Workload Simulator for z/0S
. Scenario

. Q&A

«®

Redbooks

89

eBusiness on zSeries
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Agenda

. Do We Need Load-Testing?
WebSphere Studio Workload Simulator for z/0S

. Scenario

4. QA

«®

Redbooks

90

eBusiness on zSeries
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Do We Need Load-Testing?

«@

Redbooks

91 eBusiness on zSeries © 2002 IBM Corporation
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When Load-Testing Was Not Done...

@

Redbooks
1996 chess match between Kasparov and IBM’s computer
“Thousand's of users per second were turned away from IBM’s website...” [USA Today 2/14/96]
1999 Christmas shopping at KBKids.com
KBKids.com launched its website in July 1999 for the Christmas shopping season
= Seriously underestimated response of children and parents (Pokemon toys): sharp
increase in traffic caught company offguard
= Entire website taken offline to add more servers during critical shopping season
= Loss of customer good will
[Source: abcnews.com, 1999]
R|ght after the 9-11 event
USAToday.com website - 18% availability
» FBI.gov website - usually 2-3 secs response time; went to 40 secs response time
= ABCnews.com website - 5% availability
[Source: NetworkWorldFusion, 2001]
92 eBusiness on zSeries © 2002 IBM Corporation
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Agenda

1. Do We Need Load-Testing?
2. WebSphere Studio Workload Simulator for z/OS
3. Scenario

4. QA

«®

Redbooks

93 eBusiness on zSeries
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A Typical Set-up

«®

Redbooks

Web servers Application servers

End Users

Back-end sygtems

94 eBusiness on zSeries
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What WSWS Does

Web servers Application servers

Back-end sygtems

«WSWS simulates a large number of web browsers (or “virtual users”),
and is used to test web applications and web servers

*WSWS does not pre-req the WebSphere Application Server

«®

Redbooks

95 eBusiness on zSeries © 2002 IBM Corporation
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Where WSWS Fits

«®

Redbooks

wsws
Stage: @ Discovery Development Deployment
‘ \
Activity: | Analysis Coding Testing ‘ QA Monitoring
Role: Application Developers ‘ Test Personnel Application Analysts
Function: = Build and debug = Conduct testing = Cpordinate several
applications +Unit test applications into
= Maintain applications +Functional test "solutions”
+System test = Monitor applications
+Integration test =/Analyze resources
*Performance and consumption
o] st : = Plan future
= Perform QA functio requirements
96 eBusiness on zSeries © 2002 IBM Corporation
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WSWS - Architecture Q@

Redbooks

Windows

Windows-based “Controller”
Test Case Capture

Test Case Scripting z/Series-based “Engine”
Test Execution and Monitoring Load generation

Test Analysis

All test functions are accessible through the Windows-based controller

97 eBusiness on zSeries © 2002 IBM Corporation
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WSWS Can Test Any Web-Serving Environment k@

Redbooks

Windows
Windows-based Controller
Test Case Capture

Test Case Scripting z/Series-based Engine
Test Execution and Monitoring Load generation
Test Analysis

The load generated _
can be used to test —E=

any web-serving —
environment

Windows

AS/400

98 eBusiness on zSeries © 2002 IBM Corporation
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WSWS - Value Proposition

Redbooks

WSWS is scalable
WSWS is the only 390-based solution on the market currently
The load is generated from a zSeries server
It can be used to test any web-serving environment
A “server farm” is not required

WSWS is priced on machine capacity, not “per-virtual user”
Other load-testing tools are priced by per-virtual-user
They can be very costly if the customer needs to run large simulations
WSWS is OTC/IPLA

WSWS has a user-friendly interface
All test functions are accessible from a Windows interface

99 eBusiness on zSeries © 2002 IBM Corporation
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WSWS Usage Scenarios

Redbooks

What can WSWS be used for?

*Verify web-serving performance
- Stress/Load a web server
Simulate large numbers of users executing a distribution of functions
- Benchmark web applications
Execute industry web benchmarks (e.g., Trade 2) to estimate response
time under production conditions
- Verify load-distribution functions

*Quality Assurance on web applications
- Simulate large numbers of users on web applications
- Perform regression test prior to web deployment

eFunctional test of server-side functions
Drive web-server functions and validate the functionality

100 eBusiness on zSeries © 2002 IBM Corporation
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1-2-3 Testing... L@
Redbooks
1 - Create test scripts
2 - Execute and monitor test

3 - Analyze results

101 eBusiness on zSeries © 2002 IBM Corporation

‘ ITSO Poughkeepsie IBM @5@38ek zSeries 2003 Technical Update

1. Create Test Scripts «@

Redbooks

e Capture/automatic script generation
= User’s actions can be captured to automatically build a test script

e Test scripts are managed through a Windows GUI

* Variable content is supported
= Ex: multiple users with different log-on IDs and passwords

e Programming functions (e.g., distribute, looping)

= Add flexibility to test scripts x ol
=Response validation R E B
= String manipulation Rl jﬁ
e
e Full Cookies support Y
4l xjﬂ
e Socks support
o — _
e [

102 eBusiness on zSeries © 2002 IBM Corporation
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2. Execute and Monitor Test L@
Redbooks
« Various run-time parameters can be set:
= Number of clients, delay controls
= Number of times the script is to repeat, or a time limit for the test
= Various log/trace options
= Socks support

e The test engines can be monitored in real-time through a Windows GUI or
a browser interface

= Tests can be started/stopped remotely through the browser

e Support for multiple engines

e SSL suppo

=l soavoneniso o Tl [IWVARNVAMN s
ol

t name: jibeug

Status: Running
Elapse time: 000234

Clents: 100 Change

MEsec sent: o7

MEJsec received: 5082

Page slements /second: ~ 211167

Aversge response tine: 0053
Web erros: 0

103 eBusiness on zSeries © 2002 IBM Corporation
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3. Analyze Results L@
Redbooks
e Graphing of performance measurements:
= Response time
=Data read or written transfer (throughput)
= Throughput of Page elements, Pages, and Transactions
=CPU or Memory Utilization
=The above items can be plotted against time or the number of virtual users

e Error logs
e HTTP tracing

104 eBusiness on zSeries © 2002 IBM Corporation
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Agenda

1. Do We Need Load-Testing?

2. WebSphere Studio Workload Simulator for z/OS

3. Scenario: an airline needs to load-test its flight-inquiry system

4. QA

«@

Redbooks

105

eBusiness on zSeries
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# - Create test scripts
- Execute and monitor test
<2 - Analyze results

G
4P websSpher e Studio w 1rkload Simulator I
Fle Edt Wkw Capture] Run Report Fiter Help

@

Redbooks

~=1oix|

R e\ PRBE M A EB
=0

[ Date j Time [ Description

Engine Definitions
Config Files

The first step is to launch
WS Workload Simulator
(WSWS), then click on the

“Capture” function on the
WSWS desktop

Fer Help, press F1

v

106
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# - Create test scripts
- Execute and monitor test

P Redbooks
<* - Analyze results
- > - @ [ | Qsearch Grsvortes Pristory |ES G W H @
Address [&] it juww.aa.comf =] @so [|uks
¢ Home | My Account | Contact AA| Login | FAQ | Searcr N S [
Rosorals. ] Wolcome 0 aAcom. Logn _
R e Vickiss sservition
MEESRE ..., o ST Roidions] | © Round Tip ' Onelay Mult Gty
‘Net SAAver 1o Demver, O Froms City or Ao Cads  Departure Date:
& Special OMers™ | | o angetes, ca ym—— | ee | e | |
AAdvantage | toDes Moines, To: City or Aitport Code  Retum Date:
-
Busness Progams | 1o oo = ] [ =] [rorie =] T G ion starts:
T | oo [Ease a9 e e capture session starts:
A slenisen " o amsge s
AANGwSlane At = *a web browser opens up
¥ Fly Transpacific and Earn Up to 60,000 e
fes ] othe web session’s data
» Baok Hatel Raams And Car Rentals At [Totay =] [Moming =] @ oeparure BT | stream is recorded
" —— Login to View Your Miles
Email Subscriptions AAdvantage#  Pasword Instant AAdvantage
Enroliment!
=] ¥ Remember My AAdvantags Number
f— | sty | Ste s
AA.com Mowt' | Ardvantage @ American g
Noow
@ [ [ [ meemet
107 ‘ eBusiness on zSeries © 2002 IBM Corporation
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- Execute and monitor test Redbook
P edbooks
<* - Analyze results
Il
Fle Edt View Favortes Toos Help |
GBack = - @ [B | @oearch GidFavortes Bistory | By S Wi 2 D
ackhess [E] DaSSFIYHE; 7 DARGS=zFepp: e v] @Go ||tinks >
The user searches for
flights, then requests details
Book Flights on specific flights
Reservations (14
Travel Information o = < v " 9 0%t
e Ve
& Special Offers™ e ]
S Search by Schedule
A Choc e Sty e Tsn o et ity o g o Tor ciyorArpr Gote
Business Programs | ;e yttom of the page. I you wouid ke to [ROU [5FO
Customer Senice_| oo mere s, Moy S o =
| About AA aretraveling. LU j‘ L3 :I' AmericanAirfines’ =]
Fares are not guaranteed unti tickets are Number of Cannections: (& No Prefe Flight Information
purchesed, Carrier Flight |Departing |rriving Aircraft
pureerfct,  oasatme Joy Joaeatme | TP
Departing 829 ORD McDonnell
[Select Cartier Fight [Departing [artiving AwERICAN Tl S
‘ ‘cnv ‘Da\e&ﬁme ‘cnv ‘Dale&ﬁme AIRUNES
- A 1287 R0 i1mezooz |sF0san  |1imemo0z Travel Time:2 s 6 min
G e S e
- a2 [mou ioszonz [or0 o002 umber oy~ Toote s e [city oo &.ims Twe
AMERICAN AIRLINES. ::"Zf’:’ a824AM  [Chicagoy {09 30AM, A'A 781 [ORD  [11D82002 [SFOSan [1108/2002 | Boeing 737-800
u ALt Chicago [1083 M [Frandsoo  [0127Pbt | Passenger 738)
RS ey Chicago 10:53 AM Francisco  [01:27 P L
I N 503 |ROU 111082002 |DFW Dallasr | 110872002 Travel Time:4 hrs 34 min
RS ey Dutham/  [08:04 &M FortWorth  [10:14 Abd Meal: Beverage service.
1431 |DFW Dalla¥ [1108/2002 |5FO San | 110872002 =l
[&loone [ [ [ meemet 7|
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# - Create test scripts @
- Execute and monitor test

P Redbooks
<* - Analyze results

&b websphere Studio Workload Simulator =10( x|

Fle Edt View Captue Run Report Fiter Help

TR AT =
Er[F workspace Tt [ Date § Time [ Deseription [
ip 2002{09/09 04:31PM
2002/09/09 04:34PM Popup window to view details
2002/06/21 12:39PM This will get & HtpResponse and then pass it to demoinclude. jxs
2002{06/21 12:39PM This will extract all of the dollar values From the response
2002{07/16 04:32PM
2002/06/21 08:32AM Example of an Order Entry test
2002/06/21 08:26AM Form Example
2002{07/16 03:56PM
2002{07/19 02:35PM
2002{07/16 02:54PM
2002/06/20 10:57AM Just Testit ... fibedemo server simple test {with a loop)
2002{07/31 04:10PM Test script with SYL
When the “Capture” session
ends, a test script is
automatically generated
For Help, press F1 LMY A
109 eBusiness on zSeries © 2002 IBM Corporation
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4 - Create test scripts

=2 . Execute and monitor test Redbooks

<% - Analyze results The test script shows all
elements of the web

b websphere Studio Workload Simulator - [AA_CheckReservation.jxs] . . =101 x|
Fle Edi Vew Capture Bun Report Fiker Help session, and can be visually
rEe s 2R e M E B | edited
E- [ WorkSpace i
@ B saripts E-§ A4 CheckReservation s = &
- Che: 24 ink hinl_percent = 10;
AR ViewDetal jxs @ intat_pereent =0 i
demoextract x5 (1§ Page: Think time @ (ms)
demainclude, xs i [d) GETPAGE “wwm.aa.comspps/commanyjseH ad bt
dunhamtest jxs (7§ Page; Think time 481 fms] &
J—— : GETRAGE "wnim aa com™
form.jxs H | GET "www.a3.com/content/mages/nav/al.al" B
googletesting. jxs GET "wiww.a.com/content/mages inav/a2.f"
fbeug. s GET "wiw.aa.com/content/mages/nav/bl gl
sample.fxs | GET "www.a3.com/content/mages/nav/b2.al"
estit jxs GET "wiw.aa.com/content/mages/nav/cl.gi"
Trialseript 5 GET "wiw.aa.com/content/mages/nav/el g
B W] Variable Tables | GET "www.a3.com/content/mages/nav/e2.al"
&[] Engne Defintions GET "wiww.aa.com/content/mages /nav/1.gi" 2|
- B, Config Fies
Page Element <] Add
Name: A8 CheckReservation jes
Add an Element (Loop. Dist, elc) s e e Save
] Moy | | oo oo 200208708 0431FM Talee
Modify Property Deseription: —
For Help, press F1 hm
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£ - Create test scripts
- Execute and monitor test
<2 - Analyze results

Variable elements in the test
script are revealed through

«@

Redbooks

An_Query jes
Ab_viewDetal.jxs
demoextract.jxs
demainclude. s

form.gxs
qoogletesting. s
jibeug.jxs
sample.jxs

Edit
[ ] Modiy
Properties
# Engine Definitions
=1 [fl, Config Files
B as_Query.conf
Modfy Canfig File

testit. jxs. conf

w.2a.com/content/images/nav/more. of "
w.aa.com/contert/images/nasimore. g
w.as.com/content/images/navimore. g

Display Query String
Display Advanced Tags

¢ [d] GET " aa.comicantentimagesdnav/more g
(1§ Page; Think time 27733 (ms]

= Bage e 1453 (ms)

ink time 140 [ris)

Page Element ~| Add

Add an Element (Laop, Dist, etz

Modify Property

Filter page elements with length validation enabled.

i [ GETPAGE “www.a3.com/apps/eommonds/calendar hum"
JPOSTPAGE s a3 com/apps reservations FlightS earchResuils jatml*
Fhink-the 25001

0e” i
GETPAGE "uw.2a com/apps/cammenys aipartcade him!*

&p websphere studio Workload Simulator - [aa_CheckReservation.jxs] a “ﬁ|te|—" ol x|
File Edit View Capture Run Report | Fiter Help /41
Edit &
é Properties BEEEE M |_SeiptDOM js" =
A _HakeReservation s | E0stData B Query Strings | 310 (ms)
Criokies E " a2 com/apps commondis/HM_Amaps jrtml

Name: &_CheckReservation. e

Created: 2002/09/09 04:31PM

= Moy | oot e oeiie: 2002010 D7-5RRH
Description: A4 Home Page and Check

Discard Changes|

[

m

eBusiness on zSeries
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# - Create test scripts
- Execute and monitor test
<2 - Analyze results

@

Redbooks

Varia

table

Name

I Walue

Query String
_DARGS

Post-Data
currentCalFom
currentCodeF om
tripType
_DWWWESApType
_DWWESApType
arigin
_DWWE3dorigin
departureMonth

departureD ay
_DWWE3AdepartureD ay
departureTime:
_DWWE3AdepartureTime
departurey'ear
destination
_DWWE3Adestination
returntdonth
_DWWWE3Aretumbonth
returnD ay

4

_D¥WE3AdepartureMonth

#2Fappsf2Fmodules? 2FmakeR eservation jhtml 1

dep

changed by editing a html

ble content can be

roundT ip

Y

A8, From

]
Ad, Departhaonth

Cancel

Net ShAver Alerts

Mrcom BA il e [Baiis] @ Amercans

[ g 7

112
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# - Create test scripts
- Execute and monitor test Redbooks
<* - Analyze results
| Bl Edt w Tods  Hep o
e = -0 & 8] 0 G G 5 A S0 variable content
| agress [ clprogram Studo el
“From DepartMonth DepartDay To  RefurnMonth ReturDay =
RDU 10 30 SFO 12 12 y
SFO 11 14 LGA 11 24
RDU 10 4 JFK 12 21
JFK 12 1 SFO 12 3
RDU 11 1 DFW 11 1
JFK 11 12 ORD |11 28
ORD |10 26 DFW 11 9
JFK 10 1 FRA 11 9
JFK 12 10 CDG 12 18
JFK 11 19 LHR 11 21
RDU 10 6 ORD 12 25
ORD 12 20 SFO 12 22
JFK 11 14 DFW 12 15
JFK 11 11 FRA 12 7
JFK 11 3 CDG 11 23
JFK 10 19 LHR 11 15
RDU 10 24 DFW 11 14
RDU 11 24 LGA 11 29
RDU 10 16 ORD 12 23
RDU 10 10 JFK |10 14
Biome v =
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# - Create test scripts
- Execute and monitor test

P s . Redbooks
<& - Analyze results Weight Distribution” can be
incorporated into the test
&P websphere Studio Workload Simulator - [AA_Query.jxs] Script, to simulate rea|_|ife =100 x|
File Edt Wiew Capture Run Report Fiker Help Situations
I EIRGE IS
B Yo Al e E e o
B an_checkreservation.jxs © Inchide AA_Initjus
- P EdE =4 Distibute ¥4
Properties 16D Weight
& fa ity H 7 Comment - G0 of vUsers will Query for possible Reservations and chesk for detal:
Edit c i

e

demoextract.jxs

demainclude.jxs R
dunhamtest s In this example, half of the
g g . simulated users will query flights
orm.jes "
e and check for details, the other
jbeug.ixs half will only query flights
sample. x5
testit.jxs
i TQEETU;WS Page Element ~|_add
‘ariable Tables Name: AA_Quen.jus
oty #dd an Element [Loop, Dist, tc] Created: 2002/09/03 04:42PM Save
| 2] Mo | ot oied. 2002/08/10 0 41484 e
Edit Modify Praperty Description: =
Madify
Properties
2 g Engine Defintions
Config Files
=1 Aa ouerv.cont =
For Help, press F1 [ [om 7
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7. Create test scripts
=2 - Execute and monitor test

. Redbooks
<2 - Analyze results . .
Prior to executing the test
script, runtime options can
be set, e.g.:
x| *Repeat: number of times the

test is to be repeated

Config File . eInitial/Max Clients: number of

% Aspast P virtual users to be simulated
eStart-up delay: to simulate

[¥ Initial Clients 1 [ han Clients 200 the delay between users

I~ ElementDelsy  [100 (%) coming on-line [not all users go
on-line at exactly the same moment]

500

I siate ey el eVariable Table: specifies

¥ Vaisble Table  [VarcbieT abl himl where the variable content

[ SocksConfig  [socksert should be drawn from

[~ HTTP Trace .

2 T |5— & The ru!'ltlme pa_ramet_ers a_1re
saved in a configuration file

I™ Dynamic Cagkies [on T~ that can be re-used

I opnamicDhs  [or <]

¥ Time Limit 0 02 (H: M)

ok | G| Cancel
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7. Create test scripts
= - Execute and monitor test
<2 - Analyze results
=i

Engine name: mvs096 Script name: AA_Query

Monitoring can be done
through

sthe Windows interface

~Client;
Status: Running

Elapsed time: 00:04:24

Ciients: 10 IRE

(LTI 5 cocine ‘mvs056”Monior - WebSphere Stutio Workload Simalator =

ea web browser (useful in
extended runs)

B
WSSl | Websphere! studio Workload Simulator

Page slement

Average respc

C—
Web emors:
[priknse Er— .
05/10/2002 D85430 [+/LODE7| Dynamic DNS = off Clients 1o "
09/10/2002 08:54:30  Ww/LOOZ22| Dynamic cookies = on m s
09/10/2002 08:54:30  IWLOOST| XML stats interval =5 ¢ ]

05/10/2002 025430  1wLOD41I Seript repe
09/10/2002 085430  [WwLOD2E! Log leve
09/10/2002 025430  IwLOD4EI Time i

Y
imit = 600

05102002 085430 /L0055 Variable table fle = VariableT able himl ——— 2

09/10/2002 085430 IWLO043| SOCKS config file = socke.cnf 208 ielements/sec; 10

06/10/2002 05430  IWLO0Z3 Opening /etc/wl/common/arableT able html N 3

06/10/2002 085430 [WL0054| Varisble table name = erw

05102002 085431  [WL0054| Varisble table name = A4

06/10/2002 085431  [WL0037| Varisble T able Parsing Complele: 2 tableis) 23¢
03/10/2002 085431 WL Script complation SUECESSFUL (213 me)
09/10/2002 085517  wLO074| Dynamic clerts command = 10
09/10/2002 085517  1wLO071 Clierts successfuly selting to 10

Status Running
Elapsed time 00:04:13
Wesec sent 0131
Mg/sec received 0.028
Average response tine 0121
STAHT SI0P CLEAR Web errors 0
Stop Simulation Change Clients
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7 _ Create test scripts
=2 _ Execute and monitor test

% _ Analyze results

Redbooks

Tl on tob
CIERE
= (9 viorkepace - = !
E S, Rpsconse e by Fegsiys 1ms run are graphed for analysi
oy
T e e e e e
i
Hf
s sent it
H
—
For v e —
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7 _ Create test scripts
< .
<2 _ Execute and monitor test book
B>y Redbooks
-
- Analyze results
JSLETES]
Eile View Help
CIERAIE |
T Workspace
el o G Data Read and Number of Clients vs Time|
beteriiton a0 The results of the simulation
Pt I run are graphed for analysis
jibedemo2.jbeug.20020814.145: ik
oniones ooy natess o | o3
o om0 | o
oo oy o105 | o
(5 mvs096.08_Cuery oz | ooy
ol o b },m
Lo 7.000
osm
o oom
bl 5500
o
0085 Data Read
208 [ DetaRead | s
o
<o
o0
sow
-
oo
-
s
.
i
T
—
oy
For oy oL e
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Agenda

. Do We Need Load-Testing?
. WebSphere Studio Workload Simulator for z/0S
. Scenario

. Q&A

«®

Redbooks
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