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Automation Challenges in today’s environment

Framework running
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development OS or platform
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Challenges for testing semi-conductor tool software

 Around 40 releases a year supporting 14 products

« Manual testing of each release takes about 1200 hours of testing for
each release

o Software reliability is a key differentiator for tool software

e System is graphic intensive, event driven and interacts with multiple
other systems

 Every customer uses the tool in a unique way. Customer needs quick
turnaround on features and fixes
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Test Automation Approaches

Standalone Record Modular test Test scripts with
& Playback Scripts functions with data input & output data
within test script outside the test
script

Test scripts with
input & output data
outside the test
script along with re-
usable keyword
libraries
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Novellus Experience with Automation

Started automation with Mercury WinRunner in 2003

Started with the Functional decomposition approach and later moved
to Data driven approach

Test case development took us 8 times the manual testing time

Maintaining the test cases for major releases took us 2 times the
manual testing time

By end of 2008, we had only 15% of test cases automated, which is
around 180 hours of manual testing time

Maintaining the script data for multiple releases and product was a
challenge

WinRunner was not able to recognize the controls and 25% of
Regression test cases could not be automated
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New Automation Approach using RFT

Simplify scripting

— Script should mimic what the user does on the screen.
— Anyone could write the script

Modular architecture

— Common framework that supports multiple products

— Provide reuse of code and test structure

— Error recovery system for continuous run
Parameterize test methods and modules

— Provides mechanism to create new test cases easily and increase
coverage

Documentation

— Document generation of test methods and modules using JavaDoc
Use Proxies
— For custom controls not recognized by RFT

. Rouge wave Stingray Controls
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Control metrics

Ul Controls

Pushbutton
Edit Box
Static Text
Combo Box
Radio Button
Check Button
Menu Item
List Box

List Table
Window
Tree List
Stingray Grid
Tab

Read Verify
NA

Z
>

NN NN NNENN
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Z Z Z
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NA: Not Applicable

 Basic operation for any Ul control
 Set, Read and Verify
Ul control class is derived from RationalTestScript Class and the
basic operations are overridden in the derived class
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“4+1"” view Architecture

Programmers
End User Functionality Software Management

Test Plans — Test Modules

(Logical View) (Development View)

‘ @Test Ca@ l

(Scenarios)

Data Tables +———{ Test Methods

(Process View) (Physical View)

Scalability Topology

Architectural Blueprints — The “4+1” View Model of Software Architecture
by Philippe Kruchten
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Architecture

Test Plan
— Represents a collection of test cases that will be executed sequentially.
— Output is a result sheet indicating whether the selected test cases passed or failed.

Test cases

— Consists of a collection of Test Modules and Test Methods which are organized in a
logical sequence.

— Output is a result sheet indicating whether the individual Test Modules/Test Methods
passed or failed.

Test Modules

— Readily available entity that performs commonly used operation.

— Consists of a collection of Test Methods which are organized in a logical sequence.

— Reused across Test Cases.

Test Methods

— One class implemented corresponding to each Ul control.

— Operations that have been implemented in the Ul control classes in Java.
— Makes use of RFT APIs and Java libraries
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Test Framework Control flow

Test Case Test Case AUT AUT

Specific Config r.:::;:‘::;;‘g:}f GUI Back End
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d

Framework reads the Test Caser
Specific Config excel and sets the value

Framework reads the Test Case [excel

+4

Framework pgrforms the Ul operations and AUT interacts directly
verification is done based on the test steps with Back End

-

Framework pgrforms operations directly on the Back End for Ul controls without Proxy.
Verification is done directly on the Back End

R

Framework updates the
Results and|Logs to the User
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Test case script

Module/Method Argumentl Argument2 | Argument3 | Argument4
#Set-up
TestModule.LaunchProteusAndLogin c2 c2

TestModule.LaunchConfigurationEditor

TestModule.SetConfig argument3

TestModule.LaunchTelnetWindow

TestModule.Powercycle stop all;auto

TestModule.CloseTelnetWindow
HHH#HHHH##Stepl Wafer run and nested error recovery ###H#H#HHiH##

TestModule.AssignWafers Portl 1 10 argument5
TestModule.StartWaferRun

TestModule.WaitForModuleToExecuteStep argument2 argument6

TestModule.InduceError argument2

TestModule.VerifyModulelnError argument2

TestModule.OpenErrorRecovery

TestModule.VerifyVCComboboxExists errorrecovery_IDC_ER_MODULES_COMBO | Modules in Error | CONTINUE
TestModule.SelectModuleForErrorRecovery argumentl

TestModule.VerifyVCRadioButtonExists errorrecovery IDC_DYNAMIC_RADIO1 Resume CONTINUE
TestModule.VerifyVCEditBoxExists errorrecovery_IDC_EDIT_DYNAMIC - CONTINUE

HHHHHHHHHAStOP2 HHHHHAHHHH

#Tear-down
TestModule.ReplaceAllCassettes hfkb
TestModule.DeleteRecipe argument5

TestModule.ExitProteus
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Error Recovery System

« Cascading failures are avoided by using an error recovery that
brings the system to base state

 Generic Teardown is executed if the test cases encounter
exceptions
— Take the screenshot
— Log the failure details
— Close all windows
— Restart the application

« Testcase dependent Setup & Teardown is implemented to make
each test case independent
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Enhanced Logging

Logs are captured using excel sheet and text file.

 Every level will have a log with results against each line in an excel sheet.
— Test Plan Result, TestCase Result & TestModule Result

« A detailed log also will be available in the form of a text file.
« Log level is provided by the user at the test plan selection level.

Number of Test Cases Selected: 23
PASS TestCase.INXT_P1508_TC1_ 01 InovaxTSamsung
PASS TestCase.INXT_P1508_TC2_01 Inovax TSamsung
Number of Test Plans Selectedss TestCase.INXT_P1508 TC2 06 InovaxTSamsung
PASS PASS Variable.setLogLevel TestCase.INXT_P1508_TC2_07 ovaxTSamsung
DAQQ . TactCaca INIYT D1RNQ T2 NQ INnAvavTQamerinm
PASS £009-07-27 19:07:48 : Test Module: LaunchProteusindLogin
PASS 2009-07-27 19:07:49 Proteus mewory usage before public boolean Scripts.Utility.startipplicationijava. lang.3tring,
2009-07-27 19:07:49 : Tcility startlipplication
PASS 2009-07-27 19:07:49 & Lrogument: proteus
PASS Z009-07-27 19:07:49 : Entering startipplication{] function
PASS 2009-07-27 19:07:49 @ Application proteus Started
2009-07-27 19:07:59 : Aipplication started successfully
PASS Z009-07-27 19:07:59 REZULT =true
PASS 2009-07-27 19:07:59 Proteus mwewory usage after public boolean Scripts.Utility.startlpplication|java.lang.3tring)
FA||_ 2009-07-27 19:05:00 Proteus mwemory usage before public boolean Scripts.Window.waltForWindow(jawva. lang.3tring, jav:
FAIL 2009-07-27 19:08:00 = Window waitForWindow
2009-07-27 19:05:00 = Argument: Login
FAIL 2009-07-27 19:05:00 = Lrgument: 60
Number Of 2009-07-27 19:05:00 : Entered waitForWindow() method
Number OT 2009-07-27 19:05:08 @ Window Login was found after 7 seconds.
Z009-07-27 19:05:05 REZULT =true
Number OT 2009-07-27 19:05:08 Proteus wewmory usagde after public boolean Scripts.Window.waitForWindow(java. lang.string, java
2009-07-27 19:05:08 : Proteus mewory usage before public boolean Scripts.Window.actiwvate (jawva.lang.3tring) 60Z296EKEE
Z009-07-27 19:08:08 = Window activate
2009-07-27 19:05:08 : Argument: Login
Z009-07-27 19:08:15 @ Uindow Activated
2009-07-27 19:08:15 : ~ Exiting function actiwvate()

Number of Test Cases FAILED:
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Documentation using Java Doc for Modules and Methods

Class Summary

Backend Description : Clat

Scripts

CESetting Description : Clat Cla‘;‘i Ba(:kend
Conditional Description : Cla
FileOperation Description - Clat Java. lang. Ohject
Tnstallation . c:ml*n. rational.test.ft.script.atapoolicripciuppore
ListBox Description : Cla
ListTable Description : Cla MEthOd Summlary
MenuBar Description : Clz boolean  getWalue (jsva. lany. 3tring machineIP, Jjava.lang.String portMum, Jjava.lang.String kblame,
Navieate Description : Cle Java. lang.Strlngl chijectMamwe, java.lang.3tring slotNamwe, java.lang.3tring localRemote)

- — Sends the required GETWVAT message to the backend task
Recipe Description : Clz
R.iu!ltc].il:k Description CCle UGRUE' getValuE:("lO 0 58 1?9u “?000“ "SChd“ ”SCH:D” ”Stat“ ||+||)_
Tab Description : Clz
TelnetWindow Description : Clz Default Argwments: IOIME
TreeList Description : Clz
Unlity Description : Clz boolean  getWalue [java. lany. 3tring wachineIP, jawva. lang.3tring porckuwn, Jjava.lang.3cring kbMame,
Variable Description : Cle Java. lang.3tring objectlarwe, java.lang.String slotlamwe, Java.lang.String localBRemote,

— Java. lang.3tring argWal, java.lang.String argType)

VCButton Description : Clz

Zends the required SETWVAL message to the backend task

Usage: setWValue("10.0.58.178","7000","schd",">CHD""stat","+","Tdle","4");

Default Arguments: FONE

boclean |yerifySlot¥alueInFile (java. lang. String machineIP, java.lang.3tring portMum, java.lang.3tring khName,
Java. lang.3tring objectlamwe, java.lang.3tring slotWawe, java.lang.String localRemote,

Java.lang.3tring filelName)

Verfes if recuired slot value is present in the given QM file
Usage: venfySlotWValuelnFie("10.0.58 179" "7000" "schd","SCHD" "stat","+","/c2log/sched/sched log™,

Default Argwments: IOIE
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Benefits with New Automation Approach

Project - Nested Error Recovery on INOVAXT

Approach

Effort (ManDays)

Automation using old
Framework

183

ALtomation using new
Framework

53

Effort Savings

2%

« Saving of 60% on efforts with the new approach.

« Test cases can be scripted without the application fully developed.
« Test case scripts are portable across operating systems.

« Maintenance of the test case scripts is negligible.




IBM Rational Software Conference 2009

Proxy Development

 Proxy developed for Novellus Application

Problem Statement:
Novellus software use a third party grid application (Rogue Wave Stingray).
RFT was not able to recognize the GRID Control and recorded script was
referring to co-ordinates.
Our requirement was to recognize the cells and their row and column indices

Solution:
GRID Control API are exposed by the third party

Helper DLL was required for getting the window handle for the Grid and in turn
calling Grid APIs

We developed a Proxy DLL for the GRID Control by extending the Win.Generic
proxy class.

When the RFT recognizes the GRID control, Proxy DLL creates the Grid Test
Object on the RFT
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Stingray grid control

Stingray grid cells

Sequence tﬂﬁ%e@, Program ara
1 ock Left Chamber Pump Movelus default
2 Degas Module Left Process - Degas Movelus Default
3 \ Degas Module Right Process - Degas Movelus Default
4 \Euad Lock Right Chamber vert Movelus default
\
<] |
Properties. .. Rename Frint Ta File Help |

—Recipe Type
¥ Reqgular Recipe Save Save Az
" Qualification Recipe

Stingray grid window
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Proxy Development

 Proxy developed for Novellus Application

VC++ 6.0

C#

Java
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Summary

e Test cases can be written faster to support quick turnaround.
« Everyone can write test cases, does not require programming skills.

 Framework is used to quickly write test scenarios to re-create
customer issues

 Enables re-use of test methods and modules since the design is
modular

e Java Doc helps in easy scripting
 Robust design and error recovery system
 Proxy SDK provides freedom to develop proxies for custom controls
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Helper DLL code snippet

include "stdatx . b
#include "NowDll.h'

J#ifdef DEBUG
#define new DEBUG NEW
#undef THIS FILE
static char THIS FILE[] = _ FILE :
- fendif
3
Returns the row count of Stingray grid
'
int GetGridRowCount { HUND hind)
14
CAtring rowCount:
CEEGridiind *griddbject = HULL:

gridibject = {CGIGridlilnd *}CWnd: :FromHandle{hWnd) ;

return griddbject-»=GetRowCount{}) ;
1
3+
Returns the columin count of Stingray grid
-
int GetGridColCount{HWND hind})
H
CAtring rowCount;
CEEGridiind *gridibject = HULL:

gridobiject = {(CCGEGridind *)Clind: :FromHandle{ hiind) ;

return gridCbiject-»GetColCount{})
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Proxy DLL code snippet

u=sing Iystet;

u=sing Iystem. Runtime. Interop3ervices;
using Fational.Test.FtL.Domain.Win;

u=sing Rational.Test.Ft.Object;

using RFational.Test.Ft.3cript;

using Fational.Test.FtL.Object.Interfaces;
using Fational.Test.Ft.0bject,Manager
using Fational.Test.FL.0bject.Map;

using ItingrayControls:

namespace Rational.Test.FrL.lomwainh.Win.3tingray

-

public class 3tingraysridProxy :GenericProxy

7 {

puhlic static int =

pubhlic static int v ;

public 3tingrayeridProxy { Rational.Test.FrL.lDomain.Win.WinTestDomainlmplementation domain
Domain.Win. IMinControl theTestdbject )

thase{domwain,channel ,theTestobject)

7 {

B H

A import DLLs

[D1lImport{“Movhll.d11l", EntryPoint = "GetoridbiowCount™, Char3et = Char3et.insi, CallingCo
static public extern int GetGridBRowCount{3vstem.IntPtr hind) :

[D1lImport{“Movhll.d1l1l", EntryPoint = "GetHitTe=t", Char3et = Charlet.insi, CallingConvent
ztatic public extern int HitTest{3ystem.IntPtr hind,int x,int v,ref int ncRow, ref int ncc
A far playback

[D1lImport{“tovhll. 411", EntryPoint = "GetbectirombowCol™, Char3et = Char3et.in=si, Calling

ztatic public extern void GetRectFrowBowCol{3vstem. IntPLr hind,int row,int col,ref Zystem..
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Proxy DLL code snippet contd...

public wvoid Click{Subitem subitem)

{

if{subitem is Cell)

{
Cell cell = (Celljsubitem;
Fow row = cell.GetRow{}
Column col = cell.GecColumnng) !
¥ = row.GetIndex().GetIndex{})
v= col.GetIndex{).GecIndex{})
Systew.Drawving. Point screenPt = {({IWinControl)theTestlbhject) .PointToScreen{new 3ystew.Drawing.Point{, 03} ;
Systew.Drawving.Point point = new System.Drawing.Point{row.GetIndex{}.GetIndex{) col.Getindex{). . GetIndex{}}
GetRectFromRowlol{{{IWinControl)theTestlbject) .HUND ,row. GetIndex{) .GetIndex{) ,col.GetIndex{} .GetIndex{} ,ref point}):
haselClick{pDint};
T I

el=se

{

: base.Click (subitem):

H
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Test Object

2 Private Test Object Map for Script Final¥ersion_%fith_GetSet

= s a
Win: Window: RecipeEditorRecipePPIDL: Afx:400000:b:10011:6:d0adb

E Wine Windaw: AfxMDIFramed2: AfxMDIFramed2
E Wins '-.-'-.-'lnu:lcuw 32??0 #32??0

Descriptive Mame (#narms) Shre_Grid
Map ID (read anly: #id) 3, aL2Fm I3 aPE: ImagF2:LInkIms: S
Praowy Class Mame (#prasy) SMwinL SEingray , SkinagrayGridProoy

Role (#rale) Window
Test Domain {#domain) Wiim
Test Object Class Mame (#testobject) Skingray TeskOhjeck
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RFT script

import resources.3tngraylestHelper:
import SDE.3tingrav.3tingrayTestChject:

import com.rational.test.ft.*;

import com.rational.test.ft.object.interfaces.*;

import com.rational.test.ft.object.interfaces.34F.%;
import com.rational.test.ft.object.interfaces . WPF. *;
import com.rational.test.ft.object.interfaces.dojo. *;
import com.rational.test.ft.object.interfaces.sichel. *;
import com.rational.test.ft.object.interfaces.flex.*;
import com.rational.test.ft.script.*;

import com.rational.test.ft.wvalue.*;

import com.rational.test.ft.vp.*;

,-'"**
* Description : Functional Test 3cript
* @ganthor Chakral
i
public class Sthgravlest extends 3tngravTestHelper
{
Luhlin vyoid testMain(Ohiject[] args)
{

RootTestChiject root = getRootTes{Obiect():
TestCbhject[] to = root.find(2tlesendant(".class"™, "GIWND™) ) ;

JtingrayTestobiject grid = new StingrayTestCbhject (to[0]):
grid.getCellWValus (1, 0O):
grid.setCellvalue(l, 0O, TPVD1'):
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Proxy Development

« Why Proxy is required?
— Every test object within RFT framework has a
corresponding proxy

— Proxies need to be developed for controls that
are not recognized by RFT

— Proxies can also be used to expose hidden
properties of controls even for controls
recognized by RFT

e What is a Proxy?

— Proxies are interface between the Ul controls
and RFT

— Proxy objects can interface with the Ul

controls using native APIs supported by the Ul

control

— Test objects interact with proxy objects

Functional Tester
client side

Functional Tester
server side

|

Test chjects

Application Under
Tast objects

!

Proxy objects

Shared Memory
{Inter Process R —
Communication)
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Proxy Development

« How is a Proxy developed
— Proxy Development requires the Proxy SDK provided by RFT.
— Proxies can be developed either in Java or C#.
— Decide upon the control for which we need to develop the proxy and the functionalities
required out of that.
— Generic proxy class is extended and mapped to the actual class corresponding to control
object

Generic Proxy Class

A

Custom Proxy Class




