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IS Mosaic?

* Incorporated in 1988
» Headquartered in Chicago, Illinois
» Specialize in software risk management

» Focus on software testing, quality, user support
and measurement

« (lients are major organizations with large
complex software systems
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Problem - Numbers! Metrics!

Everyone wants to know your status

Testing activities generate lots of raw numbers
— Test cases executed - manually and/or via tools
— Test cases passed or failed
— Test case progress vs plan
Performance and Stress Tests generate even more
— Transactions per interval is just the beginning
— Middle queue per interval
— CPU, memory paging, disk I/O
— Database parsing, paging, reads, writes
Reporting can take more time than testing
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Solution (or Solutions)

Have a process!

Have a process that produces metrics

— Define key management metrics before
testing

— Not just raw numbers, but metrics

— Have metrics naturally flow out of the
activities

Share the responsibility for gathering
e Use your tools

© 2004 - 2005 Mosaic, Inc.



ting Process - MSTAR®

» Browser-based
repository of testing
expertise

Mosaic’s Structured Testing and Assessment
Repository (MSTAR®)

» Industry best practices

Risk Management Through Quality Testing

e Includes:

— Complete instructions
and guidelines

Today's system projects introduce risk in many areas through:

Increasingly large systems,

Challenging new technology,

Multi-platform needs,

Resource and cost constraints,

Market and business demands for timely delivery of systemns, and
. the list goes on

A prime risk management technique resides with testing. Effective testing reduces project risk and significantly
lowvers the cost of defects. An effective testing process also manages risk tradeoffs to maximize its project risk
reduction benefits and to reduce the risk associated with the testing effortitself,

— Samples, templates
and forms

The Mosaic Testing Process is a risk-based testing rethodology. It includes deliverables and technigues that
recognize and wark with the project's risk factors to assist with the management and reduction of those risks. It
also directly addresses a critical risk evident on all projects: The risk of failure

MSTAR® Organization and Structure

— Company/Project
repositories

MSTAR® is organized as a series of hierarchically aranged pages. This can be seen inthe map above {see Map)
Each page covers a topic within the MSTAR® site. Higher level topics are more general than the lower level
tanies whirh orovide mare defailer infrmatinn

Indz TOC off Indx TOC Heme Top of Page Glossary
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TAR® - Metrics

e Test Creation Status

 Test Execution

* Test Coverage

» Defect Arrival

» Defect Density

» Metrics for QA

* Metrics for PM

* Metrics for Mgmt
aEtC. ..

Effort measured in person days or hours,
®  Cost measured in dollars and
o Defect data measured in defect counts, defect counts by categories or dollars in defect removal costs.

Metrics

A metric is a calculated or composite relationship between two or more measures that results in a meaningful and predictive value that is useful in defining
a characteristic or standard. Several significant metrics can and should be measured from the testing effot. Most of these are dependent on a size
measurement against which other measures can be calibrated. For testing, testable is the ed size

Defact Density (Defects/Testable Requirements) - This measure gives a measurarment of the number of defacts in a systern. Defact density should
be measured by system components. A high defect density in one or more areas of a system provides useful information on areas requiring mare
attention and possibly worthy of redevelopment. A high defect density in areas may also point to opportunities for process improvement. Defect
density is also a good predictor of testing effectiveness and system readiness for production

Defect Arival Rate (New Defects/Period Measured) - This measure tracks the rate at which new defects are being discovered. This is useful to
manitor the stability of the systerm and it is an important measure to evaluate readiness for implementation. This measure is most valuable to track
stability when there are a large nurber of test cases and a fairly high retest rate. With continued testing, the Defect Arrival Rate should be leveling off
towards zero as a system stabilizes. Defect density and the amount of testing must also be considered since a leveling off of the defect arrival rate
may also signal a stoppage or end to testing rather than system stability.

*  Defect Removal Efficiency (Defects Removed During Development/Total Defects) - This measure can generally only be calculated after implementation
but it is a fundamental measure of the effectiveness of testing and other defect removal techniques. Defect removal efficiency is also an indicator of
development effctiveness

s Defect Distribution (Defects by categary/total defacts) - This is a useful measure to evaluate the current state of the system and testing. Various
categorizations of the identified defects can assist management with maonitoring defect resolution, evaluating the quality of the system, identifying
areas for improvement, etc.

Test Coverage (Testable Requirements tested by executed Scenarios/Total Testable Requirements) - This is a valuable measure to plan the use of the
available testing time, monitor the progress of testing and evaluate risk based on completed testing
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omation Tools - Numbers

TOOIS generate lOtS RUN_MUMBER | TEST_RUM SCRIPT_MAME DATE ~ TME  COMMAND
f b 53 Default MCP 06/23/2004  11:34:24 Start
53 Default MCP 06/23/2004  11:34:24 testdata
OI NUMDCETS 53 Default MCP 06/23/2004  11:34:24 print
AR d f 1 1 G3 Default mACF 06232004 11:34:24 testdatarecordcount
53 Default MCP 05/23/2004  11:34:25 print
Q un defau t Og 53 Default MCP 06/23/2004  11:34:25 print
B3 Default MG 052352004 11:34:25 testdatafieldcount
=100 much B3 Default  MCP 0R/23/2004 . 11:34:25 print
3 3 B3 Default MG 052352004 11:34:26 testdatafieldcount
1nformat10n 53 Diefault MCP 05/23/2004  11:34:25 testdatafield
B3 Default MG 052352004 11:34:25 testdatafieldcount
A B3 Default MCP 06/23/2004  11:34:25 testdatafield
. Wrong focus B3 Default MCH 08/23/2004 1 11:34:25 testdatafieldcount
53 Default MCP 06/23/2004  11:34:25 testdatafield
— Format hard to B3 Default  MCP 06/23/2004  11:34:25 testdatafieldcount
- 53 Default MCP 06/23/2004  11:34:25 testdatafield
mampulate 63 Default  MCP 05/23/2004  11:34:25 testdatafieldcount
53 Default MCP 06/23/2004  11:34:25 testdatafield
B3 Default MG 0&/2352004 0 11:34:25 testdatafieldcount
53 Default MCP 06/23/2004  11:34:25 testdatafield
G3 Default mACF 06232004 11:34:25 testdatafieldcount
53 Default MCP 05/23/2004  11:34:25 print
B3 Default MG 052352004 11:34:25 testdatarecordcount
Ra Defanlt MCP NR/ZANNA. 11-34°25 tastdatafield
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omation Tools - Detalls

QTP defaUIt 10 g Test MCP started at 9/28/2004 - 7:21:30 ended at 9/28/2004 - 7:21:49 :Status Passed

' It# | Status Name Time Details
0 Un_l)arse_able. 0 Passed | Test MCP Summary 07:21:30
f— TOO technical Action MCP Launcher started at 07:21:32 :Status Passed
[ti## | Status Name Time Details
— Too much

Action wis_StartApp started at 07:21:33 :Status Done

information. o [u# | Status Name Time Details

Test object's previous description:
vbname = frmIntro

Native Class =
ThunderRT6FormDC

0 Done | frmIntro-Update Description 07:21:33 | Test object's new description:
vbname = frmIntro
regexpwndtitle = Welcome
Native Class =
ThunderRT6FormDC

0 Done | Checkpoint "frmIntro” 07:21:33

Action wis_nav_start_warehouse started at 07:21:34 :Status Done
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igramming the Tools

Turn off the default log
Tools are development environments
Remember your defined metric set

Structure your automation to generate
your metrics
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iIc’s Automation Architecture

List of OP’s
to run

Test
Execution

Reports
One driver - Pass / Fail
per
-C
Test e);ec{:,];taib]i overage
Development under tes - Detailed
G < A - Summary
- Scenario listing
- Script counts
- Summary by HLR
Scripts return
results to MCP
Multi-Level Error Handling / >
Restart Options 10
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rammed Logging - Common

ic sub LogScript(scr name, scr_desc, scr_value)
Dim intTemp, strTemp

scr _value = "" Then
" "

Seialvellie = "——-
¢l 1aE

"<table border=1 width=""100%""><tr>" )

"<td width=""30%""><p>" & scr name & "</p></td>" )

"<td width=""40%""><p>" & scr desc & "</p></td>" )

"<td width=""20%""><p align=center>" & scr value & "</p></td>" )
"<td width=""10%""><p align=center>" & Time & "</p></td>" )
"</tr></table>" )

logfile.Writeline
logfile.Writeline
logfile.Writeline
logfile.Writeline
logfile.Writeline
logfile.Writeline

o~ e~ o~~~ —~

sub ' LogScript

ublic sub LogClose()
dim intTemp, strTemp

LogBlankLine (2)
logfile.Writeline( "</table><br><br><p>Logfile Closed by MCP for QuickTest Pro at: ")
logfile.Writeline( Time & " on: " & Date & "</p></body></html>")

logfile.close
nd sub 'LogClose

11
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on Script Library - QTP

I @, MCP Launcher

| C:\Program Files'hosa

12
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ammed Logging - In Use

ETRY Script (Error Handling Function)
- Function to handle the "Retry" On Error Condition

ction On Error Retry

If RetryFlag = 0 Then //Check for Retry Loop

ErrorState = 0 //Initialize the Errorstate to "0O"
efore running script - cb
RetryFlag = 1 //Set Retry Flag to prevent loop - cb

LogScript (mcpArray[ ScrNum , SCRIPT NAME ], mcpArray[ ScrNum
RIPT DESC ], mcpArray[ ScrNum , SCRIPT VALUE ])

run mcpArray[ ScrNum , SCRIPT NAME ] //Launch Script
Else
LogDetail( "Info", "Ending Test to prevent Retry Loop")
ExitMCP
Badi £

d Function // On Error Retry
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un Log - QTP

Cutput Log Opened on: 5/28/2004 1:25:13 PM by MCP for QuickTest Pro

. SCl‘ipted by |wis_startspp Start WIS Application | (125132

PASS 'Wis App Loaded Successfully 1:25:14 P

auto m ator PASS Script Completed With no Errors 1:2514 P
”ms_nav_start_warehouse ”Go to Warehouse Adustment Screen H - H 1:25:14 P

% Common log PASS Warehouse Window Loaded Successfully 12515 P

ﬁ t . PASS Script Completed With no Errors 1:2515 P
”ms_nav_start_PosAudAd' ”Go to Positive Adjustment Screen H - H 1:25:15 P

° J t th f t PASS Warehouse Window Loaded Successfully 1:25:15 PM
uS e a'C S PASS Script Completed With no Errors 12515 P
.
gl Scrlpt N ame [wns_smpur PAA sKU [Enter an sEU | 123122 [12515PM

PASS SEU Data Input Successfully 1:25:16 P
il S Cenario Run PASS Script Completed With no Errors 12516 PM
[wwis_input_PAA_Vendor |Enter a Vendor | ABC, Inc. 12516 PM
— Data Used PASS  |[Vendor Data Input Successfully 1:25:16 PM
PASS Script Completed With no Errors 12516 PM
Pass/Fail
B aSS al ”ms_input_PAA_Locahon ”Enter a Location (warehouse) H 2nd Floor H 1:25:16 PM
PASS Location Data Input Successfully 12517 PM
e Etc . PASS Script Completed With no Errors 1:2517 P
[fwis_input_PAA_Tnc [Postive Adjustment Enwy | 5 (12517 M|
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Run Log - QARuUN

Cutput Log Opened by MCP for QARun on: 05-28-2004 at: 11:1%:30

rel l S} familiar HwigStan:App HStart WIS Application ” - ” 11.1930
*° PASS [Window Check on C:'Program Files\Mosaic Inc\WIS'WIS.exe Passed 11:19:31

3 d M o ) PASS Script Completed With no Errors 11:19:31
J ase On 0 S alc S H\msinavistartiwarehouse HGO to Warehouse Adjustment Screen ” -—- ” 11:19:31

.
t d d 1 PASS |Window Check on Warehouse Memu Passed 11:18:32
an ar Ogglng PASS Script Completed With no Errors 11:19:32

.

re qulrements vals_nav_start_PosAudA HGO te Pesttive Adjustment Screen ” -—- ” 11:19:32
N PASS |Wi.m‘lnw Check on Passed 11:19:33
S Crlpte d by automator PASS [Script Completed With ne Errors 11:19:33
. [wis_input_Pas_sRT [Enter an SEU I 123122 | 111833
Common log ﬁlnctlon [PASS  |[Script Completed With no Errars [ 111934
[wis_input_Pas_Vendor [Enter a Vendor I ABC, Inc | 111934
St the facts [PASS  |[Script Completed With no Errars [ 111938

Hwis_i.nput_PA_A_Location HEnter a Location (warehouse) ” 2nd Floor ” 11:19:38

.
0 S Cr]-pt Name [PASS  |[Script Completed With no Errars [ 111837

7 S Cenario Run HWiS,i-ﬂp‘-‘LPA-A,InC HPostive Adustment Entry ” 5 ” 11:19:37

PASS ¥alue Entered Succeffuly 11:19:38
PASS Script Completed With no Errors 11:19:38
- — Data Used
d "msimputiPA_AiRecordiandicheck. HRecord and Check Inventory Postive Adjustment ” - ” 11:19:38
; — PaSS/Fall Tnfo Captured Original Valve: 6963 11:19:38
p Infe Eecieved Proper Confirmation Window, 11:19:3%
=""TEtc.
.
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psses’ Boss Status Report

scenario2.csv

Data Profile #1

05-16-2002 8:54:24

05-17-2002 12:12:06

Pass

Data Profile #4 05-20-2002 14:38:42 05-20-2002 14:38:42 Fail
per_scenario3.csv
Data Profile #2 09-15-2002 12:13:32  09-17-2002 12:13:32 Fail
Data Profile #3 09-16-2002 7:28:21  09-20-2002 13:57:51 Pass
Latest
Results
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jent Report - Excel w/ Txt Links

This Super Scenario
BEGIN: 05-16-2002 08:54:24 |scenario2.csv |runs some basic I/O Data Profile #1 23 1 1

errorl .txt

This Super Scenario
BEGIN: 05-17-2002 12:12:06 |scenario2.csv [runs some basic /O Data Profile #1 82 2 0

This SS runs the report ext
BEGIN: 05-17-2002 12:13:32 [scenario3.csv |application Data Profile #2 42 2 1 '

This Super Scenario
BEGIN: 05-20-2002 13:57:51 |scenario3.csv [runs some basic /O Data Profile #3 80 2 0




t Report - Summary

Test Automation Log 3/3/2005

Summary
Total Super Scenarios Executed 14
Super Scenarios Passed 6
Super Scenarios Failed 8
Unexpected Results 8

Super Scenarios Executed

Purpose

A Spot Trade.
Dealing JPY with a EUR.JPY pair.

Date and Time

3/3/2005 8:00:33 AM

Result FAIL
Scripts Executed 80
Test Scenarios Executed 71
Tests Passed 74
Tests Failed 3
Unexpected Results 3
Purpose A Multiple Trade.

Dealing USD with a EUR.USD pair.

Date and Time

3/3/2005 8:15:14 AM

Result PASS
Scripts Executed 105
Test Scenarios Executed 105
Tests Passed 105
Tests Failed 0
Unexpected Results 0
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t Report - Detailed

Details Test Execution Log: 3/3/2005 8:23:26 AM

Overall Result: FAIL
Tests Run: 14 Tests Passed: 6 Tests Failed: &

AILED Spot033.xls at 8:00:33 AM 3/3/2005 A Spot Trade. Dealing JPY with a EUR.JPY pair.
UYING JPY 206390000 = EUR (3345598.96 != 1507046.37)
pot Tenor Rate EUR.JPY (61.6700 != 136.9300)/(61.6900 != 136.9500)

PASSED Mult014.xls at 8:15:14 AM 3/3/2005 A Multiple Trade. Dealing USD with a EUR.USD pair.
SELLING USD 100000.00 = EUR 77059.41 - Spot Tenor Rate EUR.USD 1.2977/1.2958
- BUYING USD 200000.00 = EUR 152960.28 - 1Y Tenor Rate EUR.USD 1.305163/1.307529
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ple - Automated Yet Manual

10:28
10:29 240 240
10:30 240 480 1 1 25
10:31 240 720 20 257
10:32 240 960 16 408
ool generated data IE T T —
10:34 240 1440 11 727
10:35 240 1680 18 872
10:36 240 1920 7 1026
TR Performance data 10:37 240 2160 17 1182
10:38 240 2400 5 1343
> * 10:39 240 2640 15 1496
Scr1pts do spec1ﬁc Toa0] 540 S880 5 Toax
. 10:41 240 3120 13 1795
10:42 240 3360 3 1947
logglng(S) 10:43 240 3600 7 2113
10:44 240 3840 5 2251
f 10:45 o 3840 5 2169
— Output Excel format 1036 5 Z08e

Manual Charting Perf Test 4 Items per Sec. 27-Sep-04

— Tool’s limits

— Scripts’ output speeds
up reporting

100
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Automated Metrics - to Excel

e Manual initial
setup

 Tool updates its
cells

— Defined points
of entry

— Chart
impossible
within the tool

— Clients
standard...

* QOutput - Excel

Metric Number Percent Worksheet Cycle

ST_PH|IT_PH_| CL_EFF| CL_EFF |CL_EFF| S_EF

Row search limit _ I |PCV98| MR | Sun | Win95 [ Win98| F

Total scripts 32) N/PIFIRIX 0 0 0) 0 0 0 0 0
Scripts scratched [4) 0% 6 0 0 [4) 0 0] 0j 0 0
Scripts passed 25| 78% Cycle & Stat 0 0 0 0 0] 0 0 0
Scripts failed [ 0% 11 0 0 0] 0 0j 1) 0 0
Scripts to be re-tested 4 13% Cycle 0 0 0 0 0 0 0 0
Scripts not run yet 3| 9% 1 0 0 0 0 0 0 0 0
Scripts remaining 7 22%|Total Run Time 0 0 0 0 0 0 0 0
Original est. test time 320 37 0] 320 0| 0 1) 1) 0 0
Est. test time scratched 0 0%|Est Run Time 0 0 0 0 0 0 0 0
Est. test time passed A e % o = T = s o 0 0
Est. test time failed Test Progress by Time 0 0
Est time to retest 0 0
Est time not run yet 0] 0]
Est. test time remaining 0 0
Test time to date 0 0
Revised est. test time 0 0
Retest factor 00] 1.00
Projected time remaining 0 0

‘ @Time scratched @ Time Failed @ Test time to date @ Projected time remaining ‘
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t Steps

Beef up your process

Focus on key metrics
— Work with Mgmt and Users

— Standardize- data and
presentation

Ensure automation architecture
can generates raw information
— Summary, Detailed
— Historical, Current

Don’t forget manual testing -
get whole picture

Program with the tool
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