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SmartSignal at a Glance

The leader in predictive analytics for equipment performance 
worldwide.
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……
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QA at SmartSignal

Quality Assurance (QA) is a critical component of the software 
delivery lifecycle.
The QA team has been a catalyst for driving efficiencies and 
improved customer satisfaction across the organization.
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

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

Status of new 
feature testing 

Status of 
regression testing
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Test Requirement Milestones

Test Requirements are high 
level Status summarized in 

snapshot charts

Break down by week 
and track to estimates
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Automation Results

Compare results to 
previous release

Summarize results 
at different levels

Compare Test 
Plans by locale

Track bugs that are 
causing failures
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Performance Benchmark Results

Summarize results and compare 
to a benchmark

Highlight positive 
and negative results
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Object-Oriented Automated Testing 

Focus your efforts on creating one script, which utilizes global
variables enabling execution in any environment.
Remove object recognition syntax from your scripts by 
referencing global window variables for each unique object in 
the application. 
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.
Utilize data structures in functions for data entry and validation.
Develop coding standards and provide good comments.
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Automated Test Plans

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

Sections allows plan to be 
broken up across 

machines

Plan hierarchy gives 
visibility into test 

sequences

Give high level test 
objectives

Reuse test cases 
with different data
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Test Cases

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.
Write success and error conditions to the results log and 
highlight the errors for analysis.
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Test Case Example

Document the 
objective and trace 

back to Plan

Comment on input parameters, 
local variables, and test steps

Test function calls for errors and 
log error/success conditions

Trap unknown error conditions and 
recover the system

Use naming 
standards
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Global Window Declarations

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

Group dialogs logically

Uniquely identify objects

Embed localized data

Define frames once 
and then reference

Handle to custom 
objects
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Global Functions

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.
Write success and error conditions to the results log and 
highlight the errors for analysis.
Comment on complex coding logic and branching points.
Beware of infinite loops, always put a time limit on 
synchronization points.
Use meaningful variable names and create coding and naming 
standards.
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Global Functions Example

Function Objective

Comment on input 
parameters and variables

Use Meaningful Names

Verify each step is 
a success

Put a time limit on 
loops

Exit functions with 
a +/- result
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Global Variables

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.
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Global Variables Example

Initialize data specific to the 
machine

Initialize the 
localization variable

Any other machine 
specific information

Based on the locale 
initialization, set the data types
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Data Structures and Data-Driven Testing

Data Structures are a excellent way to pass data from data files
through scripts and into the application.
Data-Driven testing allows the tester to test a infinite number 
combinations using the same script.
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

Separate Data file into logical 
sections

Store data by 
variable  type

Use unique 
characters for easy 

parsing
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Data Structures – Variable Declaration Example

Data Structure 
name

Organize variables 
according to 

application order

Define variable 
types to match 
application data



© 2009 SmartSignal Corp. Confidential

Data Structures – Read Function Example 

Call the data structure 
handler

Open the data file 
and read the row

Parse the data read 
and assign it to the 

data structure

Pass the data 
structure into a 

function
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Data Structures – Write Function Example 

Data Structure is 
passed into the function

Data is written into 
the application

Localization example
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Data Structures - Localization Example

Read data from file and 
create a new file

Convert delimiters and 
decimals to localized 

format

Convert dates

Finally write the 
converted line to 

the new file
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Automation Test File Architecture

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.
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Automation Test File Architecture Example

Directory for global 
files

Directory for test plans 
and test cases

Directory for static 
data files

Organize the data 
files by component
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Key-Word Driven Automation

Key-Word Driven automation utilizing data-driven scripts allows 
other non-QA team members to leverage automation.
Allows test cases to dynamically reference functions by name.
Design scripts to handle unknown keywords and error 
conditions gracefully.
Report meaningful information back to the user.
Utilize office tools like Excel with macros as a user Interface to 
configure the data.
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Key-Word Driven Automation Example

Pass in keyword from 
plan or data file

Call functions by 
keyword name

Apply additional 
logic to script

Handle 
unsupported 

keywords
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Key-Word Driven Interface Example

Users utilize Excel 
to organize their 

data

Data structure can 
be in any format
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Key-Word Driven Macro Example

Users run a macro 
file to start the 

process

Dialogs guide the 
user through the 

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

Controller file created with 
keywords

Supporting data 
files are created 

from spreadsheet 
data

Data structure 
functions are used 
to read and write 

data into 
application
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Key-Word Driven Data Files Example

Users open a automation 
plan and start execution

Keywords are used to drive 
the data entry functions and 

logic
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Summary and Q & A

100 percent reduction in rework through automation with one 
set of test cases.
15 times faster testing with improved overall efficiency and 
application quality.
10 times faster structure creation with improved consistency 
and customer care.
SmartSignal Automation Case Study:
http://www.borland.com/resources/en/pdf/case_studies/smart_signal.pdf

SmartSignal Web Site: 
www.smartsignal.com


