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SmartSignal at a Glance

B SmartSlgnal.%

s The leader in predictive analytics for equipment performance
worldwide.

s \We provide early detection of equipment and process
problems—prevent them from growing into large or
catastrophic failures.

Software and full-service software/services packages.
Across industries: power, oil & gas, aviation, pulp & paper
Around the world: N America, Europe, Asia, Africa

Clients include: Ameren, BC Hydro, Caterpillar, Constellation,
Delta Airlines, Dynegy, DTE, Entergy, Mitsubishi, Raytheon,
Reliant, Southwest Airlines......

Sy & & &
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QA at SmartSignal

B SmartSlgnal.%

s Quality Assurance (QA) is a critical component of the software
delivery lifecycle.

s The QA team has been a catalyst for driving efficiencies and
Improved customer satisfaction across the organization.

s Test Plans are complex and extensive. One Test Plan has
over 8,000 test cases with over 750,000 lines of test code
constituting more than 100 man hours of testing.

¢ QA needs to validate the products for multiple regions including
North America, Europe, Asia, Africa.

= Virtual Environments and Automated testing have enabled
testing across all supported environments.
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QA Project Tracking Dashboard

B SmartSlgnal.%

= The QA Project Tracking Dashboard is a repository for all the
materials that the QA Team develops and exposes the data to
the entire organization.

— Project status snapshot pie charts represent testing status.

— Test Requirements are developed, estimated, assigned,
and targeted for weekly milestones and project tracking.

— Test Executions for all test plans are correlated and
summarized.

— Performance Testing of server processing and user
Interfaces are executed under various system loads to
measure response times.
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Project Status Snapshot

B 5mart5|gnal%

EPICenter 2.4.0 Test Requirement Status

feature testing

mPassed
®mFailed
Olncomplete

EPICenter 2.4.0 Automation Results

regression testing
N—

mFassed
EFailed
Olncomplete
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Test Requirement Milestones

EPICenter 2.4.0 Test Requirement

Res Est Status

%
smartsignal.”
12/5 12/12
"Automation |Est Act Est Act

1. Workbench level

est Requirements are high

1.1 Regression Testing
1.1.1 Verify executing and verifying the US Test Bed.

1.1.2 Verify axecuting and verifying the International Test Bed.
1.1.3 Venfy executing and verifying the US Test Bed.

1.1.4 Verify executing and verifying the International Test Bed.
1.1.5 Verify executing and verifying the US Test Bed.

1.1.6 Verify executing and verifying the International Test Bed.

1.2 G2 Upgrade
1.2.1 Verfy executing and verifying the US Test Bed.
1.2 2 Verify executing and verifying the US Test Bed.
1.2.3 Venfy executing and verifying the US Test Bed.

1.3 Import Historical Data Merge
1.3.2.1 Venfy Historical Data merge for ASCI with new
External and Calculated tag types.
1.3.2.2 Verify Historical Data merge for ASCI with
FLOATANTEGER/STRING/BOOLEAN data type tags.
1.3.2.3 Verfy Historical Data merge for ASCI by adding an
external tag and modifying an existing Calculated tag.
1.3.2 4 Verify Historical Data merge for ASCI| filters correctly
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8 Passed

8 Passed
4 Passed

4 Passed
4 Passed

4 Passed
8 Passed

8 Passed
8 Passed

4 Passed
4 Incomplete

4 Passed

Status summarized in
snapshot charts

o 25.00%
omplete 000% 000% 000% 0.00%
Complete 0.00% 000% 5000% 10.00%
Incomplete 000% 000% 000% 0.00%
Complete 000% 000% 5000% 50.00%
Complete 000% 000% 000% 0.00%
Complete 100.00% 100.00% 100.00% 100.00%
Complete 100.00% 100.00% 100.00% 100.00%
Complete 100.00% 100.00% 100.00% 100.00%
Incomplete 0.00% 0.00% 25.00%

. Break down by week [~

ind and track to estimates |o.00%




Automation Results

Version: 2.3.2

[]1 Plan smartsignal.pln - 653 errors
[ 1 Machine: (All Machines)
[]1Elapsed: 287:25:11

[]Passed: 8191 tests (98.877354)
[]1Failed: 93 tests (1.122646)

[]1 Totals: B284 tests, 653 errors, 11924 warnings

[ 1 Plan smartsignal.pin - 308 errors

[]Locale: US

[ ] Elapsed: 125:3:5

[]1 Passed: 3769 tests (98.949856)

[ 1 Failed: 40 tests (1.050144)

[] Totals: 3809 tests, 308 errors, 5388 warnings

[ ] Plan smartsignal.pln - 345 errors

[]1 Locale: GR

[ ] Elapsed: 162:22:6

[]1 Passed: 4422 tests (98.815642)

[] Failed: 53 tests {1.184358)

[] Totals: 4475 tests, 345 errors, 5336 warnings

smartsignal.

U)

Version: 2.4.0 —
Compare results to

previous release

[] Plan smartsignal.pln - 1113 errors
[1 Machine: (All Machines)
[]1Elapsed: 258:17:1

[]Passed: B196 tests (97.944551) Passed

[] Failed: 172 tests (2.055449) Failed

[] Totals: 8368 tests, 1113 errors, 10856 warnings Incomplets

7

Summarize results
at different levels

[]1 Plan smartsignal.pln - 305 errors

[]1 Locale: US

[]1Elapsed: 114:23:40

[1 Passed: 32834 tests (99.018595)

[1 Failed: 38 tests (0.981405)

[] Totals: 3872 tests, 305 errors, 5489 warnings

7

[1 Plan smartsignal.pln - 808 errors
[] Locale: GR
[]1 Elapsed: 143:53:21
[]1 Passed: 4362 tests (37.019573)
[] Failed: 124 tests (2.980427)

[] Totals: 4496 tests, 808 errors, 5367 warnings

Compare Test
Plans by locale

[ ]Locale: US

[ ] Plan smartsignal pln - 4 errors

[ 1 Machine: (GCERNYZ2003)

[ ] Elapsed: 16:38:05

[ ] Passed: 299 tests (99 3%)

[ ]1Failed: 2 tests (0.7%)

[ ] Tetals: 301 tests, 4 errors, 126 warnings
[ 1 Developer: George Cermny
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[]Locale: US 10486 (Mew)
[ 1 Plan smartsignal pln - 2 errors 10537 (Mew)
[ 1 Machine: (GCERNY2003)

[ ] Elapsed: 15:31:43

[ 1 Passed: 305 tests (99 7%)

[ ]1Failed: 1test (0.3%)

[]Totals: 306 tests. 2 errors, 29 warnings
[ ] Developer: George Cerny

Track bugs that are
causing failures

2




Performance Benchmark Results

P <martainnal @

232 2.4.0
Machine 1 .
= i 3|2t Summarize results and compare
Avg 4.225 4.375 -3.56% to a benchmark
Machine 2
Login Min 4.016
Max 4.937
Avg 4.340 3.04%
Machine 3
Login Min 3.906
Masx 6.187 C
A 4.439 4423 03T : ; g
Machine 4 = nghllght pOS|t|Ve
Login Min 4.000 3. 965 '
Min. 2000, 3.969 and negative results
Avg 4 276 4333 1.35%
Machine 1
Graph Min 8.093 7 5186
Max 11.234 11.282
Avg 9.842 9292 5.58%
Machine 2
Graph Min 3.500 7 541
Max 11.250 12.156
Avg 10.223 3 669, 5.42%
Machine 3
Graph Min 8.437 8.234
Max 11.610 14§29
Avg 10.415 10.745  3.17%
Machine 4
Graph Min 8.579 7 952
Masx 11.578 1131
g 10.275 5 g 2.91%
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Object-Oriented Automated Testing

B SmartSlgnal.%

s Focus your efforts on creating one script, which utilizes global
variables enabling execution in any environment.

s Remove object recognition syntax from your scripts by
referencing global window variables for each unique object in
the application.

s Create application states and functions which can be
referenced in test scripts.

@ Develop robust error checking, logging, and recovery
procedures for bug diagnosis and reproducibility.

e Utilize data structures in functions for data entry and validation.
s Develop coding standards and provide good comments.
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Automated Test Plans

B SmartSlgnal.%

s Use Automated Test Plans that call Test Cases with local
variables.

— Eliminates duplication of code allowing the same test case
to be executed with multiple data sets.

— Allows the tester to organize and rearrange the flow of the
test cases.

— EXposes high level test objectives to people outside the QA
group.
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Automated Test Plan Example

&
I smartsignal. >

# Section 2 (GCERNYVEF, QAZ-GR-EP., QAZ20-GR-VISTA QAZ28-GR-
B Section 4 (HDWAZ003, QAB-GE-XP, QAZZ-GR-VISTA;QA30-
= Workbench and Watchlist Setup
# 1: Setup Funtime~ASCII Error NHotifications Assets
© Sensor Editing, Sensor Tag Mapping and Change D
: Create Complex Calculated Formula Test
 If _Exi=t= Validation Te=st=
0: Import Te=t Data where Tag dossn't ex:1
1: Add Asset from MatLab Validation Tests
= 11.1 Validation Testing and Asset Setup
=1 11.1.1: Create the Asset In=tance: LABADIE Ul AH B
+ =cript: addassetfrommatlab. t
+ testca=e: T11_ 1 1 ("LABADIE Ul AH B")
# 11.1.2: Verifwv LABADIE Ul AH Ba Te=st Hod
E11.1.3: Create the Asset Instance: LABADIE
# =cript: addassetfrommatlab.t
¢ testcase: T11_1 1 ("LABADI

=W aoa - rr — a T TTa

Sections allows plan to be
broken up across
machines

EEEHE

7
d
|
1
1 Plan hierarchy gives
visibility into test
sequences

and outfile

s Give high level test

objectives

Reuse test cases
with different data
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Test Cases

B SmartSlgnal.%

Test Cases should consist of function calls and error handling.
Naming standards provide traceability back to the Test Plan.
Comment on the input parameters and local variables.

Verify each step in the test case procedure and only continue if
a success condition has been met.

s \Write success and error conditions to the results log and
highlight the errors for analysis.

S & & &
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Test Case Example

£%$
B smartsignal.”
S
/7 THIS TESTCASE IS USED TO VERIFY IMPORTING Asset Instance Document the
£ . .
|  objective and trace
testcaze T11_1 1 (STRING =slnstancelame) appstate none
{ back to Plan
iy
/7 Parameterl: Instance Name of for the Asset to be created
Iy

Comment on input parameters,
local variables, and test steps

"CosAutoSnartSignalvdutotestsSupportsMaintenancesdutob i less InportFromdat labs{slnstancelane} " ;

STRING s=ControllerFileDirectory; £ Directory to the Matlab

if (=locale == "U5")
sControllerFilelirectory

else
gControllerFilelirectory

"CovAutoSmartSignalvdutotestsSupportsMaintenancerdutoFilessInportFromiatlab~{sInstanceNane} {=localel";

?D Test function calls for errors and
ﬁi Cpen the Controller file in the Add Asset From MatLab Tool I()EJ EErr()r/SSLJ(:(:EESSSS (2()r](jiti()r155
v
if (bAAFM Inportdsset (sControllerFileDirectdry, sInstanceName) == TRUE
—————— Vo
t print {"Aszset: {sInstanceNane} was created SUCCESSLULIT = LJESEE r]EirT1ir]£J
}
1 l
E Selagerrar ("Couldn't open the Controller file in the Add Asset from MatLab Tool. *); EStEif](iEir(jSS
ixcept
Exceptles () Trap unknown error conditions and
oze ;
' recover the system
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Global Window Declarations

B SmartSlgnal.%

e Removing object recognition syntax from test cases and
functions and placing them into one globally referenced file is
key to maintainabllity.

s \When the application changes, controls are moved, or even
running on a different locale; the object recognition logic is
controlled in one spot, not the thousands of references within
the scripts.

s QOrganize the declaration files by major component, then each
file alphabetically by dialog.

¢ Develop standards for naming conventions.

© 2009 SmartSignal Corp. Confidential



Global Window Declaration Example

S
smartsignal.
1 . .
//_ADD_ASSET FROM MATLAR { Group dialogs Ioglcally:l
WIHDOW AddAstHatLabToolOutputFilelDir = AddAssetSFromMatlabTool TextField("Hatlab tool ocutput file directory: ")
WIHDOW AddA=tHMatLabBrowse = AddAs=etSFromMatlabTool  PushButton("Browse")
WINDOW AddA=stHatLabCreateNewvAs=et=Only = AddAs=setSFromMatlabTool  PushButton("Create new assets only");
» — J—
;:: INTERNATIONATL TAG HANDELING 1 Unlquely |dent|fy ObJeCtS j
STRING =ChartColorWinTag = {"Color", "Farbe", "Color". "Couleurs"}[LAHGIOAGE]:

WIHDOW ChartColorWin = eCHMSstup. DialogBox (s=ChartColorWinTag)

s
~« MODELED TAG GRID FIELD
&

WIHDOW MainWin ModeldTag Grid = eCHSetup HistoricalDataSet Framel OLEGridl . Box:

Embed localized data:l

e

# WINDOW DECLARATIONS
o

window DialogBox AddAs=setSFromMatlabTool

tag "Add Asset(=) from Hatlab tool files":
parent IncidView InternalTags:

é::-;indn:uw MHainWin =eCHS=tup Deflne frames Once
tag "*Workbenchx" and then reference

WindowsForm=l0WindowdAppe HisztoricalDataSet
{

tag "#*#Datax"

WindowsForm=l0WindowiAppt Framel
{

tag "#1"; Handle to custom
?IEGrld OLEGridl ()t)jea(:tss

tag "H¥1":

StaticText Box

tag "{{iColumn + 2}:{10}. {iFow + 1}:{43})1":
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Global Functions

B SmartSlgnal.%

s Comment on the input parameters and local variables.

s Verify each step in the test case procedure and only continue if
a success condition has been met.

s Write success and error conditions to the results log and
highlight the errors for analysis.

¢ Comment on complex coding logic and branching points.

s Beware of infinite loops, always put a time limit on
synchronization points.

e Use meaningful variable names and create coding and naming
standards.
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Global Functions Example

I smartsignal.
Py
<« THIS FUHCTIOH IS USED TO IMPORT A ASSET FROM THE MATLAE TOOL . . .
o Function Objective
BOOLEAN DAAFHM Importisset (STEIHNG sControllerFilelirectory Lo, STEIHG s=Inst —
1
P [
< Parameter 1: The directory Path to the controller file

F 2. The A be i d ———— C I p
;; aram=ster = ===t to = 1mporte ()rT]rT]EBr]t ()r] Ir] ljt
INTEGER iWaitForI t Tl lete: <~ L i W iabl d t (j i k)l
ESSEERY BaiETRTIRO RS iz Bzzizani;S§etEimearameterS anad varianles
do \
{

e

< Open the Controller file in the Add Asset From Hatla

~ =TT Use Meaningful Namesj

iR L A AFH ImportControl lerFi

il (=ControllerFilelirectory_Loc))

P

Ao Salect the Az===t Instance to be imported and =start the process
P

AddA=stHatLabdssetGrid. Select (s=InstancelHams_Loc + "=");

Verify each step is
iR e O a success

Ed

< Wait for the Inport Process to complete., 1 hour is= max time
Py

for (iWaitForInportToComplete = 1; iWaitForImportToComplete <= 10; iWaitForImportToComplete++)
1

do

if (AddistMatLabControllerErrorText Exists ()] Put a t|me I|m|t on
{

=GetText = AddAstHatlLabControllerErrorText GetText ():
logerror (=GetText): I()()F)S;
bSuccessful Import = FALSE:

AddAstHatLabControllerErrorOE . Click ():
breal:;

T . . .
if { ICreatehssetsFronMat 1abFile  Exists (13 EXlt functlons W|th

do

{ e_MSetup . SethActive () Ei 4-/- rEEESLJ't

TreseViewControl  Select (" #1"); N
bSucces=sfullnport = TRUE:
breal;

© 2009 SmartSignal Corp. Confidential
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Global Variables

B SmartSlgnal.%

® Create a Global Variable file with initialization data for each
Test Plan/Machine.

— Enables the scripts to be executed in any environment.

— Allows the scripts to be quickly setup and personalized to
the environment and build to be tested.

— Removes redundant data from the scripts.

— By maintaining a separate file variable initialization file,
automation files can be quickly refreshed from source
control.

© 2009 SmartSignal Corp. Confidential



Global Variables Example

&
I smartsignal. >

A

A MACHINE~DATA BASE CONNECTION DATA
A

STRING sServerHame = "QAZ7-GRE-2003"; . e g e

STRING sRemoteClient = "QA—2k3-EN—03" Initialize data specific to the
STRING =U=erHam=eSet = "admin"; .

STRING =5v=teml=zer = "gcernv": maCh|ne

cons=t LANGUAGETYFE LANGUAGE = LT _GE;
type LANGUAGETYPE i= enum
1

LT _US. ~ English

LT GR. -~ G ee g
LT ES, -~ giﬁﬂ?gh |-n|t|a.|lze the
, LIFR 7 French localization variable
s

S0 1280 & 1024 resolution :
& ﬁny other machine

INTEGER iYResolutionFactor = 259 e specific information

INTEGER iXFesolutionFactor = 256 I

e

s TOCALIZATION

o Based on the locale
STRING sLocale = {"US". "GR". "ES". "FR"1}[LANGUAGE]: TR .

STRING olistSop = {".* " 0 v 0 & wI[TANGUACGE]. Initialization, set the data types
STRING =RSHumbers = {".", ".", ".", " "}[LANGUAGE]:

STRING sRSDates = {"mnsdd-yyyy". "dd.mn vyyy'. "dd/mwsyyyy”. "dd/mmsyyyy" [ LANGUAGE] :
STRING sProgramFiles = {"Program Files". "Programme". "Archivos de programa”. "Program Files"}[LANGUAGE]:
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Data Structures and Data-Driven Testing

B SmartSlgnal.%

s Data Structures are a excellent way to pass data from data files
through scripts and into the application.

s Data-Driven testing allows the tester to test a infinite number
combinations using the same script.

s Using localization logic allows the tester to maintain one set of
US data files and then transform them into any locale.
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Data Structures — Data File Example

&
B smartsignal. >

««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««««

MODEL GENERAL INFORMATION
/55C_MODEL /AdaptationInhibit_Faultall_modell

FALSE Separate Data file into logical
Minutes sections

[Take Off Gas Path MOdel } L iiiiiiteeeitatetecstetetcsetesesceeeceses

MODELED TAG INFORMATION
/55C_MODEL /AdaptationInhibit_FaultAll_Modell

{"ALT","ves", "Adaptation”,"sPRT","","","20","20", "Independent ", 10, 3584694320051", "12. 2000359710281","1. 3718064797 3851","10","10"}
{"BV","No", "S5C_MODELED_TAG", "SPRT","","","20","20","Independent"”, "10. 3584694 320051","12. 2000359710281 ", "1, 37180647973851","10", "10"}
1"cas","No","55C_MODELED_TAG","sPRT","","", "20","20", "Independent”,"10. 3584694320051","12. 2000359710281", "1, 37180647973851","10","10"}
1"'C5HM", "Na", "S5C_MODELED_TAG","sPRT","","","20","20", "Independent”, "10. 3584694320051 ", "12. 2000359710281 ", "1. 37180647973851","10", "10"}
1'CsLM™, "No", "SSC_MODELED_TAG", "sPRT","","","20","20","Independent"”, "10. 3584694320051","12. 2000359710281 ", "1. 37180647973851","10", "10"}
{TWAT", "No”,"SSC_MODELED_TAG", "SPRT", ™, "","20", 20" "Independent ", "113, 073744503937, 79, 0199506414549","16. 5109742463596, "10", 10"}

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

/55C_MODEL /AdaptationInhibit_Faultall_Modell

{755C0P3", "Moving Average”,”™,"15","1125", 765", ", "TAT","ALT","MACK" ,"EPR","FE'T Store data by
MODEL ADAPTATION .

/55C_MODEL/AdaptationInhibit_Faultall Modell o : variable type

{"","None™, """, Use unique

— ————

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ MODEL CENERAL INFORMATION < o oreeres

/55C_MODEL /AdaptationInhibit_Faultall_mModel2 (:r161r61(:t63r55 f()r 6361553/

FALSE

10 parsing

Minutes

GCTESTL

{("Take off 011 and vibration Model™ = i aaaanans

MODELED TAG INFORMATION
/55C_MODEL /AdaptationInhibit_FaultAll_Model2

{"ALT","No","SSC_MODELED_TAG","sPRT","","","20","20", "IndEpEﬂdEﬂt" ,10.3584694320051","12. 2000359710281","1. 37180647973851","10","10"}
1"BV","No","55C_MODELED_TAG","SPRT","","","20"," 20", "IﬂdEpEﬂdEﬂt" ,10.3584694320051","12. 2000359710281 ,"1. 37180647973851","10","10"}
{"cas","No", "SSC_MODELED_TAG", "sPRT™,"","","20","20", "IndEpEﬂdEﬂt" ,'10.3584694320051","12. 2000359710281","1. 37180647973851","10","10"}
f"rem” "nn" "eer monEl En Tac" "seepT™ """ "IA" "IA" "tadenendent” "0 IRR4AAG4AIZANSTT "7 FAONIRATINIRIT "1 ITARNARATOTIRSTT MIn" "In"l
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Data Structures — Variable Declaration Example

&
I smartsignal. >

type ClassHodelTaglnfo iz record

1
STRING =PathTcNode: Data Structure
INTEGEE iTaglD:
STRING sTagHane: name
STRING =U=edIndodel;

STREING =Cla==Type;
STREING =AlarmType:
STRING =ResPlusThres:
STREING =ResHegThres=:

STRING =5FRTPlusSens: . .
STRING =SPRTNegSens: Organize variables
STRING =Inferred: .

STRING sHean: according to
STRIHNG =5tdDew: . .

STRING sResVar: application order
STRING =z0OutlierPlusThres;

STREING =DutlierHegThres;

I

type ClassHodeliAlgorithms i= record

1
STRING =PathToHode:
STRING =5SEstGen: . .
STRING =SHType. Define variable
STREING =SMSplSmoFactor
STRING =SMNumObsSmoRes: types to match
STRIHG =VarScaleFactor: . .
STRING sMaxHisQueSize) application data
LIST OF STRIHG l=VirtSig:
LIST OF STRIHG lsCustEstEF:

h
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Data Structures — Read Function Example

&
I smartsignal. >

L
#+ THIS FUHNCTION IS USED TO EXTRACT PARMS FROM FILE AND ENTER INTO THE HODE CLASS — CLASS INFO TAB
£

BOOLEAN bGetlodelClaszsModeledTagParms (STRING sAzsetHameloc, INTEGEE iWhatMode, BOOLEAN bAddTag=Loc optional)

{
e
<« Parameter 1: The Test Container Hame
< Paramseter 2: What Hode to get data from Ca” the data StrUCture
<« Parameter 3: Adding Tag=s to exi=ting classe= (optional)
g handler
STRIHG =BaseFolder = SAutDFEEé::: 3=y = rlanthLM\Classes\HDdel\"?“-“ T p— g
HFILE hReadParms=: # File Handeler
Clas=HodelTaglnfo dParmsModeledTaglnfo: <+ Modeled Tag Data Structure
do
1

hEeadParmn=s = FileOpen {(=BaseFolder + sAssetNameloc + ".tzt", FM_READ):

FileRead¥alue (hReadParms. lsGetText). =———————————— 7~

FileClo=e (hReadParm=); .
dParmsModeledTagInfo. 1TaglD = iHoldRow: Open the data file
dFarm=ModeledTagInfo. =TagHamne = l=GetText[1]:

dParmsdodeledTagInfo. slUsedIndodel = lsGetText[2]:

dFarm=ModeledTagInfo. =Cla==Type = l=GetText[3]; Eir](j rEEEi(j tr]EB r()\A/

dParm=ModeledTaglnfo. shlarnType = lsGetText[4];
dFarmnsModeledTaglnfo. sResFlusThres = lsGetText[5];

[5
dParm=ModeledTaglnfo. =sResHeqThres = ls=GetText[6]:
dFarm=HodeledTagInfo. =SPETPlusSens = lsGetTe=xt[7]:
dFarm=ModeledTagInfo. =SPERTHegSen=s = lsGetText[8]
dParmsModeledTaglnfo. sInferred = lsGetText[9]:
dFarm=ModeledTagInfo. sMean = lsGetText[10]:
dParm=ModeledTaglnfo. =5tdlev = l=GetText[11]:
dFarm=lodeledTaglnfo. sResVar = lsGetText[12]:
dParm=ModeledTaglnfo.=0utlierPlusThres = lsGetText[13];
dFarm=HodeledTagInfo. s0utlierNegThres = l=GetText[14];
if (bEnterSubClaz=sModeledTaglinfo (dParmsModeledTaglnfo, bAddTag=Loc) == FALSE)

Parse the data read
and assign it to the
data structure

{ logerror ("Failed to create Tags. ")
) return FALSE;

S Pass the_data
%mpt structure into a
= function

1
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Data Structures — Write Function Example

&
I smartsignal. >

~
<« THIS FUHCTION IS USED TO EWTER DATA IN THE CLASS TAG INFORMATION GRID ROW
A

BOOLEAH bEnterSubClas==ModeledTaglnfo (Class=ModelTaglInfo dFarm=Loc, BOOLEAH baAddTag=sModel)

e
< Parm 1l: Data Structure for Modeled Tag Info Grid
< Parm 2: Either create new Tags and add to existing class

e
do Data Structure Is
o . =
S Enter the Tag Nams passed into the function
e
SubClassModelTagtbridField . Click (3
SubCla=s==ModelTagbridField  SetText {(dParm=Loc. =TagHams) ; Data IS ertten IntO
o - .
/7 Select the Used In Model the app||cat|on
SubClas=sHodelTagGrid. Typekeys (dParm=loc.=U=sedInModel[1]):
SubClas=HodelTagsrid. TvpeEev=s ("<Tab:>"):
o I 1 I
~# Select the Residual + Threshold Locallzatlon example
o
=Ge2tText = dParm=s=Lloc.=s=ResPlusThres:
zGetText = StrTran (=GetText, " .". =RSHumbers=):
dParm=Lloc . sResFPlusThres = sGetTe=xt:
SubClas=sMod=1TagGridField . TypeEeys (dParm=Lloc . sResPlusThres) ;|
return TREUE:
T
except
1
logerror ("Enter Subclass Class Tag Information Function Failed. ")
Exceptlog ():
Clo=eall ()

return FALSE:
'}.
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Data Structures - Localization Example

Ed

<« THIS TESTCASE IS USED TO CONVERT A& ASCII DATA FILE TO A LOCALIXZED FORMAT
S0

&
smartsignal. >

EOOLEAH ConwvertData (STEIHG =InputFile.
1

STREIHG =COutputFile)

Read data from file and

o

< Parml: Input File Path f]

S B 2: COutput File Path

/7 Parnz. Oubput File Pa create a new file
| hEead = FileCOpen (sInputFile, FH_READ)

hilrite = FileCOpen (=CutputFile. FH_WRITE):

while (FileReadlLine (hREead. =GetText))

1
Pt
< Transform the demimetor and decimal characters to localized format
o
=G2tText = StrTran (=GetText, =InputDel, =ListSep):
=G2tText = StrTran (s=GetText . =RSHumnber=)
o
<« Transform the Dates to localized format

o

if (MatchStr ([ "=-=®"
1

=G=tText ) )
=witch (=RSDates)
1

caze "dd-smmeovywy o

Convert delimiters and
decimals to localized
format

Finally write the
converted line to
the new file

e 7~
1
sMonth = GetField (sGetText. "~ 13 1 Convert dates |
=Day = GetField (=GetText. "-". 2):
iRow = StrPo= (""", =GetTe=xt):
=5=2tText = Stuff (=GetText, 1. 1Row — 1, =Dhay):
iRow = StxrPo=s (""", =GetText):
iColumn = StrPo=s (""", sGetText., TRUE):
=kEetText = Stuff (=GetText. iRow + 1. iColumn — iRow — 1. =Month):
caze "dd.mm.yyyy"
1
s=Month = GetField (sGetText., "', 13:
=Day = GetField (=GetText. "-". 2):
iRow = StrPo= (""", =GetTe=xt):
=5=2tText = Stuff (=GetText, 1. 1Row — 1, =Dhay):
iRow = StxrPo=s (""", =GetText):
iColumn = StrPo=s (""", sGetText., TRUE):
=kEetText = Stuff (=GetText. iRow + 1. iColumn — iRow — 1. =Month):
=G=2tText = StrTran (=GetTe=xt, "o, " "3
¥
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Automation Test File Architecture

B Smartstgnai.%

Create a Hierarchy with a logical breakdown.
Separate the files according to function.
Utilize a Source Control system.

Static and dynamic directories should be separated for quick
synchronization with source control.

S & & &
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Automation Test File Architecture Example

B SmartSIgnal.%
B @ F'.utnzn':'-rnar'tSiI;I .
o | Automate Dwectory for global
. Appstate files
N—
. Declare
. Function ~
| System Directory for test plans
Ellds Autoscript i and test cases
. Functionality
=] . Aukokest
= Suppart . .
| Bob's Test Directory for static
. CheckBox data files
., DataFeed
. Maintenance
= |, PlantECM :
| Andre Organize the data

= | Classes

files by component

| Bsset
| Conkain

| Garoup

|

|

| ExcelDatafile
|

. Mode
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Key-Word Driven Automation

B SmartSlgnal.%

s Key-Word Driven automation utilizing data-driven scripts allows
other non-QA team members to leverage automation.

s Allows test cases to dynamically reference functions by name.

s Design scripts to handle unknown keywords and error
conditions gracefully.

¢ Report meaningful information back to the user.

s Utilize office tools like Excel with macros as a user Interface to
configure the data.
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Key-Word Driven Automation Example

S
smartsignal.”
testcase Tl1l_1 (STRING sFunctHamse. STRING =WhatToEzecute) appstate none 7~

ao T Pass in keyword from
;; Open the Application State by passing the string using the @ symbol | F)IEir] ()r (jEitEi f”ea

o
?f (@ =FunctHame) () == TRUE) ~
?witch (=FunctHamnes) Ca” functlons by

EE Open Home Page Case l keyword name

caze "Open Home Page":

zwitch (sWhatToEzecute)

Val

P
A7 Verify the S5SL Loclk
e

Apply additional
logic to script

case "Verify SSLY:

if (BVerifwS5LIcon () == TRUE)
print ("The pagse: {sFunctNHame} was not loaded successfully. test {=WVhatTocExecute} succeseded. ")
el==
logerror {"The page: {=FunctName} wa=s not loaded succes=sfully, test {=WhatToEzecute} failted. ")
¥
default:
logerror ("Invalid test lkey word: {=WhatToEzecute}. test aborted. "l

¥

glefault: Handle

logerror ("Invalid page key word: {s=FunctNHame}., test aborted. ")

y unsupported

=l==

‘ Ry Kk d
logerror [ "The page: {=FunctHamnse} was not loaded =succe=s=fully. te=t {Suhatlur:x:\ eywor S

T

¥

except
logerror ("Exception occurred running page: {sFunctHamel} and testcase: {s=WhatToExecutel}"):
ExceptLog ():

T

¥
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Key-Word Driven Interface Example

B smartstgnai.%
[ A B, _ c | o |
COOLING_TOWER MUR1 COOLING TOWER
TAG NAME [ALIAS TAG | DESCRIPTION [ uniTs

‘CIRC_WATER_FLOW
~ CIRC_WATER_PUMP_CURRENT_1
'CIRC_WATER_PUMP_CURRENT_2
' TOTAL_CIRC_WATER_PUMP_CURRENT_CV
CLG_TWR_INLET_CW_TEMP_1

% CLG_TWR_INLET_CW _TEMP_2
10 CLG_TWR_INLET_CW_TEMP. 3
11 CLG_TWR_INLET_CW_TEMP_4

12 CLG_TWR_OUTLET_CW_TEMP_1

13 [CLG_TWR_OUTLET_CW _TEMP_2

14 CLG_TWR_OUTLET _CW_TEMP_3

15 CLG_TWR_OUTLET_CW_TEMP_4

18 CLG_TWR_CLG_RANGE_CV

17 APPROACH_TEMPERATURE_CV

18 CLG_TWR_BASIN_LEVEL 1
1% CLG TWR_BASIN_LEVEL 2

20 CLG_TWH_BASIN_LEVEL 3
21 CLG_TWR_BASIN_LEVEL SP
22 WELL_HEADER_PRESS
23 | CLG_TWR_MAKEUP_1
24 |CLG_TWR_MAKEUP_ 2

fea |~ (@ jen e e fra (= 0
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151_DWATT

[1CWPD100AAC_AN_QUT

renerator I'HIEﬁW&t tz LW

Users utilize Excel

TOTAL_CIRC_WATER_PUMP_CURRENT_CV 1|  [O organize their
1CWTINZ2SS AN _OUT C
[1CWTIDZ65_ANM_OUT C data
N S
J1CWTI0Z250_AN_OUT CONDENMSER IMLET A TEMP e
[1cwTIo 344 ANM_OUT ) CIRC WATER BASIN TEMP ¥
T'ﬁ‘ﬂ ﬂlﬂ WTR. '[:LE RANGE_ '[:'-F COOLING TOWER CLG RANGE DEGF
APPROACH_TEMPERATURE_CV CLG TWR APPROACH DEGF
TOWLIOT 32_AN1_0UT COOLING TOWER LEVEL %
1CW-LVL-SEL AR OUT COOLING TOWER LVL SELECT Y%
1CW-LWVL-SEL_AN_OuT COOLING TOWER LVL SELECT in
1CWLCD132 A01_0OUT COOL TWR BASIN LEVEL CNTL %o
OMVFIOT10_Aal_Pv MAKE-UP WATER FLOW GPM
weather_device_Fahrenheit ‘ Ambient Air Temp F
1 EWDEP" . NC\DDL TOWER AMBIENT TEMP ¥
161 AF iometric Pressure Transdocer 96AF  peia
Data structure can
be in any format
! weather_device_ Al Relative Humidity Y%



Key-Word Driven Macro Example

smartstgnai.a%

Users run a macro
file to start the

= |_ A B D E E G

1 Root Node: Root Mode

2 :

3 Run Fast To Silk Macro

4

= N\ Process

(R . A B_| L R+ SN N - NS O (o < Lo 1
| COOLING TOWER MUR1 COOLING TOWER MURZ COOLING TOWER HINC
2 TAG NAME (ALIAS TAG| DESCRIPTION | UNITS | TAG| DESCRIPTION | UNITS | TAG |
3 | 151_1 Generator hegaw BIW 381 T Generator Mepav NW  Sifdw i
4 | I |
5 | 1CWE CW PMP A AVG amp __ 2CWE CW PMP A AVG amp 1cwn
6 :

- -

Class MName:

20 | uewm_mm c |
2 cs_a*rvmaasﬂ _LEVEL S

Enter the high and low 55C_MODELED: TAG for the currently processing spreadsheet.

COOLING_TOWER

High Rule Name: | HIGH_RULE_TAG

user through the

Lowe Rule Mame: I LONY RULE TAG

process and
prompt for
keywords ~/
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Key-Word Driven Data Files Example

mj COOLING_TOWER.txt - Notepad

V)

smartsignal.

\

Filee Edit Format View Help

RoOT Mode

]
COOLING_TOWER HIGH_RULE_TAG LOW_RULE_TAG

Controller file created with
keywords

"

©

Mjl COOUNG_TOWER_ASSET CLASS SUMMARY.csv - Notepad

2009 SmartSignal Corp. Confidential

— Supporting data
File Edit Format View Help T~ ) PP g
ENGINEERING DESIGN TOOL ,Asset Level ,ASSET LEVEL LIMITS, ,MODEL,TAG CL files are created
TAG NAME (ALIAS),,HIGH,LOW,PERFORMANCE ,RULES,ON/OFF ,POSITIVE , NEGATIVE,
CHOSE FOMNDEXT. - o VEE o oo o G o C e e s s e e e from Spreadsheet
CIRC _WATER_FLOW, EXT, , ,NO, ;333N 3355333331322:YES5,YES,
CIRC_WATER_PUMP_CURREMNT_1,EXT, N0, sy ssnnasnnsssnnsssnesTEDSy, da‘ta
CIRC_WATER_PUMP_CURRENT_2 ,EXT,, . NO,, 1001110221221 YES,, /
TOTAL_CIRC _WATER PUMP_CURRENT CW.CALC | i¥ES: ;. i iWEB & vussbwssssasYES,
CLG_TWR_TNLET CW _TEMP_ 1 ., EXT,,,.¥YES5, ,syrrsrrrrrrrrrrrres ¥ ESy,
CEG TWR INEET CW TEMP 2 ERT W EL e S s r ra r n YEE S
CLG TWR _TNEET CW TEMP 3 EXT .. s YES 0 i s e v e e YES
CLG_TWR_THLET CW TEMP_4 . EXT, ., YES5, iarrsasrvrvrrsvrrrrrerYESy,
CLG_TWR OUTLET CW TEMP 1 ,EXT i, :VES BOTH, i1 i YES v v s irr ey sewvl INKEDVES,
CLG_TWR_OUTLET CW_TEMP_ 2  EXTy s s YES,BOTH, o 142 ¥YES s s sxssssssssss  INKED,YES
CLG_TWR_OUTLET_CW_TEMP_3 EXT,, ,YES.BOTH, , » ., .YES, s s s s 55333344, LINKED, YE Data structure \
CIG TR OUTLET CW TEME & EXT . . NES BT L Ve L o oo oL TREED LY :
CLG_TWR_CLG_RANGE_CV ,CALC, s s YES . BOTH, 11 0 vovnvnse  YESs oo ss JLINKED, ,YES
APPROACH_TEMPERATURE CV,CALC, , ,YES,BOTH, . s+ 22 er11ssaYESs 1444 LINKED, , functions are used
CLG TWR_BASIN LEVEL 1,EXT,,.YES. BOTH, .0 YES, o0t erssss  LTINKED, YES .
CLG_TWR_BASIN_LEVEL 2 EXT,,.YES.BOTH, ,.:++YES, s vrvevessess  LINKED,YES, to read and write
CLG_TWR_BASIN_LEVEL 3,EXT,, . VES BOTH, [ iiiVes i iiiivisiii i FiCINEED Y .
GG TWE_BASTN LEVEL 5P EXF o TERcrrrsmersrsrsesrsesesTE S g data into
WELL_ BEADER PRESS . EXT . YESLBOTH. & bbb et teeie s s ) TR, ) }
CILG TWR MAKEUR 1. EXT.: VES. wuss YESCBDTH: L it iot  NEE | TREED, application 4
CLG_TWR_MAKEUP_2 ,EXT, , ,YES, 1 2222:YES,BOTH, 1 140222212223 YES,LINKED,
AMETENT AIR (DRY) TEMPERATURE (EXT,, ,YES, ., i, ivi¥ES..isis ¥YES, v v YES,VES,YES
AMETENT_ATR_(WET) TEMPERATURE (EXT, , ,YES, . vvre¥ESe s ines s YES, o iy YES, YES, YES
BARDMETRIC PRESSURE -EXT, . :¥ES: i ciivrsvene¥ES. - oo -YES - _WES
TWR_WIND SPEED_1,EXT,, ,¥YES5,:isrsssrnssss YES, i yissa YES,;¥ES
TWR_WIND SPEED_2 ,EXT, , ,YES5, 330993 a9a3393TESy 4433332 YES, ,YES
TWR_WIND_ DIRECTIGN_:L EXT; ; NES; ;5535555553 23YES, 555524 YES, ;YES



Key-Word Driven Data Files Example

B smartsignal.”

Jr

B Maintenance Procedurss _~ .
S il S Users open a automation

# =zcript: maintenancescripts. t
# 55topTime = "° £« The time to =top running |
*

Bl Execute Main Script

plan and start execution

# testcaze: MainScript ($5topTime)

il
v
e
i
e
e
i
e
e
v
i
i
e
e
i
o
e
A
i
i
e
A

1

] = Create categorvy and asset. open asset edit and import historical data file., import historical data.
=2t up mode definition from parameters (only 1 mode),. begin model loop: add model 1 and open Sen=or Info.
begin Sensor Loop: ==t used in model, incident filter type., s=cadi decision, window =ize., alarm type.

++— residual threshold., +7—- sprt =ensitivity, inferred. mean. =td dev. res= war: repeate Sensor Loop:

(if filtering, reference. state matrix datafiles exist then start Statelatrixz loop: filter the nodel's
hiztorical data node, =elect reference data on the model's filtered data node, create state matriz, )
repeate model loop: . check the asset in

Controller DataFile: (any namne)
linel: Path to Root Categorv (ex: Delta Aircraft-B767-3007300ER?400 : CFe-30CZB&YER)
line?: Model Parms (ex: h,"C:~Fublic~HistoricallataFile. tzxt")
parml: tells the script to process the AssetsModel Creation Script (ex: h)
lined — n: categorvy as=set (ex: 7001-1 051194
Mode DataFile: (named: "{isz=et Hame} Hode t=zt")
linel: Hame of Mode {(ex: Running State
line?: Mode Definition (ex: {"ALT",K "Greater Than"."1555"}, if {""} then no mode=. multiple modes sep
parmnl: Sen=or Name
parm?: Comparisn Operator
parm3 — n—1: Comparisn wvalues
parmn: eof

_m—

7 .
cose Bl ——— Keywords are used to drive

the data entry functions and
v logic

< Set the Asset Cla== Hame
B

sHevhz=set = GetField (l=Categories[iloop]. " o o [
1f (MatchStr ("= *"  l=sCategories[i1Lloop]i)
r
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Summary and Q & A

I Smart*s&gnai.%

s 100 percent reduction in rework through automation with one
set of test cases.

e 15 times faster testing with improved overall efficiency and
application quality.
s 10 times faster structure creation with improved consistency
and customer care.
s SmartSignal Automation Case Study:
http://www.borland.com/resources/en/pdf/case_studies/smart_signal.pdf

s SmartSignal Web Site:
www.smartsignal.com
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