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One of the luxuries of life at Professional 

Tester is the idea of a blank canvas, where 

we invite experienced testers to set out 

theories of how to create a flawless new 

approach to testing. 

The reality of course is that most teams are 

locked into existing practices, where resources 

and the willingness to adopt radical new ways 

of working are in short supply. All too often, 

teams have to deal with what is at hand as 

best as they can, so in this issue we invited 

contributors to address practical realities and 

give their views on how to reach the outcomes 

needed. 

And in the first of a new series, we’ve invited 

Aidan Rigney to take us back to basics and 

examine accepted practices with a view to 

refreshing and improving their uses – he 

begins in this issue with Entry & Exit criteria. 

We have not forgotten the importance of 

talking to testing pioneers however and in 

Testing Talk, Anthony Vallone, tech lead for 

a new infrastructure project at Google, gives 

some valuable insight into how to get the 

best from process, people and projects.

 

As ever, your feedback and views on what 

you would like to see included in forthcoming 

issues is welcome. 

Vanessa Howard

Editor 
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by Varsha Shastri 

How to create GUI 
test frameworks 

Here is a list: Selenium, Ranorex, Sikuli, 
Tricentis, Testcomplete, QTP, Squish and 
CodedUI but it is only the start of a list as 
there are too many to mention. Yet it is still 
reasonable to ask, is there a 'one design 
fits all' solution? 

Each GUI testing tool claims that it is, so 
why do GUI test engineers suffer from the 
chronic problem of rewriting test scripts? 
Setting out the issue - GUI testing requires 
frequent changes in test script as GUI can 
change more frequently than functionality. 
It also typically takes more time to execute. 
This makes GUI test automation much 
more challenging.

Because of this, creating a customised 
GUI testing framework is necessary. Let's 
just summarise typical problems we faced 
with the tools we downloaded.

On ready-made automation tools and 'one 
design fits all' solutions

There is a lot of fuss 
surrounding the creation 
of GUI test frameworks, 
so what works? 

1. I cannot develop test scripts using 
the same tool anymore
There are two main reasons for this:
i) Our developers started using new 
technology not supported by our testing 
tool

ii) The testing tool stopped supporting 
the technology used to build the 
application under test.

2. I need to write/record different test 
scripts for different platforms to test 
the same product
Most of the applications which are on 
various platforms need different automation 
tools and hence different scripts on each 
platform. Wouldn't it be nice to use the 
same test scripts for all platforms when 
the UI is the same?

3. Position of a UI control/Unique 
identifier/Path changed 
In traditional test scripts, all the paths/ 
xpaths of UI objects are hard coded into 
the test scripts. Hence we need to go 
searching for all the places where these 
controls are referenced and change the 
xpath to a new value in case something 
changes. It would be ideal if you could 
change the path in a single file and 
the same is reflected in all places.

4. My recorded tests take 
too long to run
This is mainly because the test scripts 
generated by the tool are not intelligent 
enough to understand the intricacies of 
hierarchy of your AUT and hence fail to 
generate the optimal path/xpath to 
the object.

5. My recorded tests are inconsistent 
and give lots of false positives
Usually, the automation tools use either 
screen co-ordinates or a picture com-
parison to find a UI object. Pictures 
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in AUT may also depend upon screen 
resolution or the DPI of the machine used 
for test. This leads to inconsistency of tests. 

So how do test engineers build the 
customized GUI framework?
Let's first look at the architecture diagram 
in Figure 1.

Now let's try to solve our problems using 
this architecture diagram.

Consider a testcase where we need to 
fill up a form with a value and click submit.
May be our tool-dependent code looks 
something like the pseudocode in Figure 2. 
Now the hypothetical tool we are using is 
called “AutoTool”.
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Figure 1. Customised GUI framework architecture
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void OurTestcase()

{

//focus and enter value into name text box 

autoTool.focus(“/form/frame1/frame2/box/Value”); 

autoTool.enterKeys(“ABC”);

//Click on submit

autoTool.click(“/form/frame1/frame2/box/Submit”);

}

Tomorrow when this “AutoTool” takes away support or UI 

changes, we face issues as discussed before.

Instead consider coding as follows:

Create a class or set of functions which contain all 

the tool specific functionalities.

Class AutoToolFunctions

{

//Instantiate AutoTool here..

//Functions

Void click(string xpath){

autoTool.click(xpath);

}

Void focus(string xpath){

autoTool.focus(xpath)

}

Void enterKeys(string value){

autoTool.enterkeys(value);

}

}

Figure 2. Pseudocode for a hypothetical tool, “AutoTool”
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Class TestcaseHelper

{

AutoToolFunctions atf=new AutoToolFunctions();

void enterValue(string name, string path){

atf.focus(path);

atf.EnterKeys(name)

}

void submit(string path)

{atf.click(path);  }

}

Class Constants

{

//Notice that we define the constants hierarchically so that 

change in one constant will have minimal changes to make.

String form=“/form”;

String frame1=form+”/frame1”;

String frame2=frame1+”/frame2”;

String box=frame2+”/box”;

String valueTextBox= box+“Value”; 

String submitTextBox= box+ “Submit”;

}

Class OurTestcase

{

TestcaseHelper th=new TestcaseHelper();

Constants con=new Constants();

th.enterValue (“ABC”,con.valueTextbox);

th.submit(con.submitTextbox);

}

Now let's create a constants file to store all the xpaths and test data:

Please observe that the hierarchy is as follows:
form->frame1->frame2->box-> {value, submit}

If at some point in the future the developers remove the “frame2”, then you only need to 
change the constant box as follows:

box=frame1+”/box”; //change made in case frame1 is removed in future

This is so much better than changing all occurrences of frame1 in all test cases.
It is the same case when some ID changes. Make the change in the constants file 
and you are done. (This solves problem 3)

Let’s revisit our test case and see what it looks like now.

Pretty neat right? Furthermore you can also choose to transfer all the test data into 
the constants file as well.

The efficiency and accuracy of your framework depends to a large extent on the way 
we define our constants. The following two points should be kept in mind in addition 
to defining them in hierarchical manner as discussed above.

Saw what we did here? We have 
abstracted away the commonly used 
functions of “AutoTool”. If there is a new 
automation tool in the future we can just 
make changes in this class by changing 
just these functions to use the new APIs 
of the new tool. And our test cases 
are safe.

Porting to a new platform? Maybe the 
new platform needs a new automation 
tool, just change the functions in this 
class (AutoToolFunctions) alone, by 
calling the APIs (such as click, enterkeys 
etc) of the new automation tool for that 
platform. The rest is taken care of. For 
example, say you want to switch between 
Ranorex and Testcomplete, you create 
two libraries with APIs of these tools in 
each and pick which ever works for you. 
(This solves problems 1 and 2)

Furthermore we can also create 
wrappers around this too to make 
it more convenient and increase 
readability of test cases.



• Efficiency of paths – Use of regular expressions helps to simplify the paths, but try 
not to use regular expressions that require a lot of search. Most automation tools allow 
you to use regular expressions. Say you have a path like this:

/window/frame/frame1/frame2/frame3/frame4/frame5/button1

You may be able to access it as->/window/frame/*/button1  

This would require the automation script to search for all objects/paths under “frame” 
which would take a long time. Using the constants file definition which was described 
earlier, you would not have to bother about readability of your constants file or test 
scripts. (This solves problem 4)

• Accuracy of paths: Some tools, when they record and generate scripts, create loads 
of indices. Consider a path like: Window/frame[3]/box[4]/box[2]/button1[1]

These indices depend on other currently open utilities within the application, especially 
as the UI is dynamic. Never use indices. It is bad practice.

Instead, come up with a path containing something unique such as name/class. 
Most tools will let you narrow down on the target object using different attributes 
like classname or ID etc for example. This example is from Ranorex. 

Good xpath: 
“/Window[@name=’App’]/container[@id=’container1’]/textbox[@id=’EnterValue’]”
If some object does not seem to contain any unique path at all, ask your developers 
to give it a unique name/ID etc. It’s good practice to incorporate Automation IDs 
when they develop something. That ensures testability. (This solves problem 5)

Conclusion 
Now we have seen how to make our automation more scalable, flexible, and platform 
and tool independent. If you have many products which have similar GUI, you can use 
the same approach as well to reduce effort and time  

Currently working at Oracle, automating the tests for its BI applications, Varsha Shastri 
also has experience working at National Instruments where she developed frameworks 
to test a graphical programming language called LabVIEW.

Test automation
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by Aidan Rigney

Take a step back – 
Entry & Exit criteria  

Pick up any test plan in many organi-
sations and one of the core elements you 
will find will be Entry & Exit criteria. But how 
much thought has gone into understanding 
the risks, defining the criteria and signing 
them off with relevant stakeholders? 

In a lot of cases, they are copied and 
pasted from project to project, department 
to department and in some cases from 
company to company. Entry & Exit criteria 
are a valuable asset to any test manager 
but are often overlooked or misused.

Why Entry & Exit criteria?
Take a step back and think about why Entry 
& Exit criteria exist and what their purpose 
is? No matter what form of SDLC you use, 
traditional waterfall or some form of agile 
delivery, there are always a number 
of phases and quality gates you go 

In a new series, Aidan Rigney focuses on 
a common practice and asks why it exists, 
what is its purpose and how can it be 
customised to make it fit for purpose?

Entry & Exit criteria are a 
cornerstone of every test 
plan but take a step back 
and ask yourself WHY?

through before the software is deployed 
into production. 

These quality gates may be manual 
(testing, user demo, sign-off etc) or auto-
mated (unit testing, automated regression, 
performance baselining etc) but are a 
necessary step to give stakeholders 
confidence in the quality of the software 
and to proceed to ultimately roll it out 
to staff or customers. 

It is well a publicised and accepted fact 
that the cost to fix a defect increases 
exponentially at each subsequent phase. 
Experts can debate the exact multipliers to 
death, and a lot will depend on how much 
automation is in place, but it is accepted 
that the cost to fix a defect increases the 
further you move away from its source.

Understand the risks
The Entry & Exit criteria are the primary 
tool used to mitigate this delivery/cost risk 
but it is not the only risk that needs to be 
considered. It is important to understand 
all of these risks so that you can set the 
Entry & Exit criteria correctly. It is also 
important to understand in advance how 
you will quantify the risk and if the risk 
occurs what actions are available to you 
to mitigate. The primary risks are resource 
availability, duplication of effort, invalidated 
testing, false confidence and budget 
overruns. 

If you proceed to test execution before 
you are really ready it may just lead to the 
same tests having to be repeated at a later 
date. Is there value in starting early? Is 
there budget available to repeat the same 
tests in the future? Will stakeholders get 
false confidence in the current progress 
and/or quality of the software? Will testing 
get blocked early on and resources might 
be unproductive, leading to the schedule 
slipping?
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If you exit from testing too early, you may just end up shuffling the effort to the user 
acceptance team, to the production support team in dealing with incidents from users 
and system downtime or back to the development team to fix in a subsequent 
emergency patch. There may be commercial reasons to proceed but these risks 
should be known, understood and accepted by the relevant stakeholders.

A more detailed list of common risks is included in Figure 1 below but this list is not 
exhaustive and will differ from project to project and industry to industry.
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Risk Description Measurement Mitigating Actions

Invalidated testing

Testing completed will be invalidated by a 

subsequent deployment, environment change 

or cannot be stood over due to inadequate 

skillsets

False confidence
Perception that coverage may be higher than 

reality (due to underlying unresolved risks)

Poor test coverage

Untested features, functionality, 

requirements, code being deployed into 

production. Risks Unknown

% of planned tests executed/passed or % 

of requirements covered by at least 1 test 

case

Increase coverage, descope functionality, 

accept risk

Productivity killer
Testing will progress very slow and will sap 

morale with unknown velocity, quality

Velocity, # of test reruns, # of defects 

reopened, # of blockers, % of requirements 

changing, % Attrition

Duplication of work
Work will need to be repeated down the line, 

questioning the value in performing it now
% of tests to be repeated

Reputational damage

Sponsor, Market or Regulatory reputational 

damage due to poor performance, downtime 

or inaccurate information being reported

# of Open Sev1 Defects or % of 

performance SLA's being met

Production risk

Unplanned production downtime, unplanned 

work to remedy, unplanned emergency fixes, 

$ loss due to system unavailability

Effort shuffling

Effort moved from test to 

support/ops/management, manual 

workarounds

Budget overruns
Budget will be exceeded due to extra effort, 

rework or unplanned work
schedule slippage, budget overruns

Date slippage
Date will slip due to quality, late deliverables, 

rework or external dependencies
schedule slippage

Resource availability

Required resources are not available for an 

adequate time or may not be avilable for any 

planned rework or contingency slippage

% of resources available on the date 

required for the duration required

% of testing which will need to be repeated 

or % of testing which is not refelective of 

real world usage

Fix environment configuration, test data, 

skillsets, change freeze on builds

postpone execution, reassign resources, 

combine cycles

% of Open Sev2/3 defects, decoped 

planned tasks, missing signoffs postpone execution, rebaseline schedule, 

descope work, reprioritise, ramp up 

resources

Define the criteria
Once you understand the risks you can then start to look at defining appropriate and 
project specific Entry & Exit criteria. The criteria will generally fall under one of the 
following five categories (plan, resources, software, hardware, quality). You can break 
out into lower level categories or group into higher level categories if needed, but 
Figure 2 shows a useful starting point. 

Figure 1. List of common risks
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There will be some criteria that are specific to your project or release but a lot will be 
standard and apply to most projects. While the criteria may be the same, the target 
value may change depending on the business criticality of the project and the stake-
holders' or company's risk appetite. At a high level, entry criteria are all of the depen-
dencies (to a defined quality benchmark) that are needed to begin execution on that 
phase (software, environments, resources, exit criteria met from previous phase etc) 
and the exit criteria will be how will you measure success for that phase (test passed, 
defects fixed, signoff received etc). 

I have included some example criteria in Figure 3 for a typical reference project but this 
list is by no means complete. The actual criteria and values will depend on which phase, 
cycle you are in so this list is just for illustration. 

# Category Description

1 Plan

Test basis documents available (requirements, functional specification, technical 

specification etc.) and test planning activities completed (test strategy, test plan, test 

cases, test schedule etc.) with appropriate signoffs.

2 Resources
Test team members and dependencies on external team members for support (vendor 

staff, system administrators, dba's or business representatives etc.).

3 Software Application software builds, core software builds, patches etc.

4 Hardware Test environments, hardware, external connectivity, desktops, devices, storage etc.

5 Quality
Qualitive elements of the above deliverables, quality of builds, specification of 

environments, quality of tes basis, training of capability of resources etc.

Figure 2. Define the criteria

Figure 3. Example criteria

# Category Criteria Description Condition Target Value Target Date Exception Approver

1 Plan Test Strategy signed off
Project Test Strategy has been socialised and 

signed off by all stakeholders (Biz, IT, Test)
= 1 12-dec-15 Head of Test

2 Plan Test Cases available Test cases have been writen and reviewed >= 90% 12-dec-15 Test Manager

3 Plan Test Schedule signed off

Test schedule (who, what, when, 

dependencies) has been created, socialised 

and signed off

= 1 12-dec-15 Project Manager

4 Resources
Test Resources assigned and 

available

Test team (all roles) have been assigned and 

are available for the duration of the 

phase/project

>= 90% 12-dec-15 Test Manager

5 Software

Latest release of all software 

components is available and 

deployable

All required software components have been 

completed, available with deployment 

instructions

= 1 12-dec-15 Test Manager

6 Hardware

Test Environment with the required 

specification is available for the sole 

use of testing and with all required 

upstream/downstream connectivity

Test Environment with the correct specification 

(servers, node, cpu, memory, bandwidth etc) is 

available. All upstream and downstream 

components are connected.

= 1 15-dec-15 Test Manager

7 Quality

Latest version of Software is 

deployed and has successfully 

passed a shakedown test

Environment available, software deployed and 

shakedown test passed = 100% 15-dec-15 Test Manager

8 Quality # of Open '1-Blocker' Defects All '1-Blocker' defects must be closed = 0 15-dec-15 Test Manager

9 Quality
% of Open '2-Critical' or '3-High' 

Defects

Low percentage of Critical and High defects 

remain open
<= 10% 15-dec-15 Test Manager

10 Quality # of Blocked Test Cases No Test Cases should be blocked = 0 15-dec-15 Test Manager

11 Quality # of Failed Priority 1 Test Cases No Priority 1 Test Cases should be FAILED = 0 15-dec-15 Test Manager

12 Quality % of Test Cases Executed
All Test Cases should have been executed once

= 100% 15-dec-15 Test Manager

13 Quality % of Test Cases Passed
Test Case success should meet a minimum 

percentage
>= 80% 15-dec-15 Test Manager



Aidan has held executive QA positions at UBS, Barclays, Bank of America and ING 
among others and is currently director of testing services at SQS Ireland 
(www.sqs.com). Find out more about Aidan at https://www.linkedin.com/in/aidanrigney

Feature
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How will you measure them? 

For all criteria you need to define a condition (<=>), a target value and a target date. 
Some criteria are binary (e.g. the test strategy is either available and signed off or it is 
not) but some are qualitative and dependent on risk appetite and which phase you are 
in (e.g. stakeholders may accept the risk of passing some BLOCKER defects from 
development to system testing but not to production).

The target value for BLOCKER defects should ideally be set to ZERO (especially for 
production). If the definition of BLOCKER defects is correct, then it should not be possible 
to proceed with a BLOCKER defect. You should revisit the classification of the defect 
rather than revisiting the criteria.

It is important to have a target date on when the criteria is supposed to be met so that 
you can trigger corrective action if the qualitative criteria or date has breached. In the real 
world, there will always be reasons when you will need to proceed even when criteria 
have not been met (probably more often than not). But it is recommended that you agree 
in advance who is the exception approver (stakeholder, test manager, head of QA, 
project manager, support manager etc). Otherwise you risk the project manager running 
rough shod over quality to keep the schedule on track. Take a step back and think about 
who will 'feel the pain' of the gaps in quality and try to ensure they are part of the 
exception approval process.

Live and breathe them
Once you have defined your criteria, socialised and received signoff, it is important 
that it does not just stay embedded in a test plan gathering dust and never revisited 
again. Status reporting should include progress against agreed Entry & Exit criteria 
and you should have a mechanism to deal with and trigger action when criteria 
are breached and for the exception approver to signoff proceeding if required.

So before you copy & paste Entry & Exit criteria into your next test plan, 
take a step back 

# Category Criteria <=>

Target 

Value

Target 

Date

Exception 

Approver

Actual 

Value

Actual 

Date Status Comment

1 Plan Test strategy signed off = 1 12-dec-15 Head of test
1 11-dec-15 Successful Target date & value met!

2 Plan Test cases available >= 95% 12-dec-15 Test manager 90% 12-dec-15 Unsuccessful Target value not met!

Figure 4. Targets and the exception approval process





by Harry Sneed

Managing resources and continuous 
testing in a Java migration project 

What happens when a legacy system is 
no longer supported and resources are 
limited? It is a question facing many 
organizations and it became an issue for 
the government of Burgenland in Austria 
in 2014 when IBM ceased supporting 
VisualAge. 

It meant that its personnel payment system 
had to be migrated to Java, and in a con-
tinuous fashion, one package at a time. 
The legacy system was a typical software 
system of the type developed before the 
emergence of client/server technology and 
object-oriented languages. It had a classic 
monolithic mainframe architecture with a 
dialog-oriented frontend running under the 
transaction monitor CICS from IBM and a 
batch-oriented backend driven by IBM job 
control procedures. Both parts of the 
system used a common relational 
database system (see Figure 1).

One possibility was to replace the old 
payment system with a standard payroll 

What practical steps can be taken when 
a personnel payment system has to be 
migrated on a restricted budget?

Even the field titles were 
different. So the tester 
had to perform a mental 
transformation of the old 
to the new.

package from the market, but the current 
laws governing personnel administration 
prohibit that. Plus there are too many 
specialized features pertaining only to the 
Austrian states. So the standard software 
solution was ruled out. Another solution 
was to start over from the beginning with 
a whole new requirement specification, 
but the existing system took over 10 years 
to construct, the concern was that it would 
be too costly, too time consuming and 
too risky. 

A third solution would be to have the 
code converted automatically by an 
external company. This solution was tried 
but it failed and that meant a significant 
loss to the state. After this failure 
Burgenland decided to join up with another 
Austrian state – Upper Austria – and to re-
implement the software. Re-implementing 
meant reverse engineering the old code 
and rewriting the code units by hand in the 
new language. The approach proved to be 
relatively successful but the problem lay, as 
always, in the testing – demonstrating that 
the Java components would behave exactly 
as the VisualAge ones did. 

Fortunately, it was demonstrated early 
on that Java frontend components can call 
PL/I backend components. That meant the 
PL/I programs could remain for the time 
being. It was also discovered that the Java 
transactions could run under the same 
transaction monitor as the VisualAge ones. 
That meant old transactions could run 
parallel to the new ones. It was not nece-
ssary to replace them all at one time. So 
the migration project could be broken up 
into approximately 25 packages. Each 
package contained a set of related use 
cases which could be tested together. 

The test of the re-implemented compo-
nents took place in two phases. In the first 
phase the components were tested by the 

Feature
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developers who performed both unit and component integration tests [1]. Once they 
passed, the components were released to the personnel departments in Upper Austria 
and Burgenland for acceptance testing. It is important to note that two state governments 
were involved in the project, so there were two sets of users. The bulk of the coding was 
done in Upper Austria, but the acceptance testing was equally distributed. Some 75% 
of the use cases were the same, but the remaining 25% were state specific. The 
Burgenland developers had to adapt those Upper Austrian components to fit their local 
requirements. Besides that, even for the identical use cases, the data content was 
different. As a consequence the Burgenland users had to create their own test cases. 
The Austrian form of federalism has its price.

Figure 1.  Configuration of the legacy mainframe system

Personalabrechnungssystem
(IBM Mainframe)

Frontend
Online-Betrieb

BMS
Maps

VisualAge for
COBOL

PL/I with SQL
MVS-JCL

DB2-SQL
Database

Backend
Batch-Betrieb

324 BMS maps with
16,945 LOGs

387 Sources with
6,622,599 LOGs

2,397 Sources with
1,881,271 lines of code

174 SQL Tables with
3366 Attributes

303 JCL procs with
540,502 lines of code

Figure 2. Incremental delivery of the software

Old Source
Modules

Feedback in form of error reports 
and change requests

Continuous flow of
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Every two months
another set of use cases

Reimplements in Java

BGL Testers

IPA Development Team

New
release
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Preparing the acceptance test
Due to a lack of funds there was no budget for external testers. The acceptance testing 
had to be done by the end users themselves parallel to their daily work with the existing 
system. In addition, they also had to prepare the next bimonthly test. This was done by 
first executing the re-implemented use cases with the old system. Snapshots were made 
of both the input and the output masks. The tester also recorded the cases tested in a 
test case table and described her steps in a test case procedure tree [2].

1) Select Start menu
2) Select transaction type = Update_Address
3) Edit Update_Address

3.1) Get personnel file
3.2) Select Address
3.3) Input New Address      see test cases IPA-98, IPA-99, IPA-101
3.4) Save personnel data

Test case
 
PersNr

 
Name

 
State

 
City

 
Bezirk

 
PLZ Strasse Nr

IPA-98  4711  Maier  Wien  Wien  10  1100 Quelle 10
IPA-99  4712  Haider  Kärnten  Villach  2  30121 See 44

The layout of the old fixed screen user 
interfaces was based on the technology of 
the 1980s. Even the field titles were 
different. So the tester had to perform a 
mental transformation of the old to the new. 
This is the reason why only people familiar 
with the old system could test. They had to 
be able to relate the data in the new 
interface to that in the old. This was not a 
trivial task, since the interfaces can be 
quite complex. It was also the reason why 
the user interfaces cannot be automatically 
compared.

The test database was copied over from 
the current production database so testers 
started out working with the same data 
they use in production. Then they mutated 
the data by overwriting certain columns 
and adding additional rows. They could 
also insert boundary values and 
equivalence classes.

The main priority was to have the test 
ready when the new use cases were 
delivered. That meant that the use cases 
were tested with the existing system and 
their results recorded. All else was a 'nice 
to have' but not essential. 

Executing the acceptance test
The testers executed the acceptance test 
by repeating the same tests they had run 
before with the old system. The new 

graphical user interfaces were of course 
quite different from the old 3270 ones but 
the content was the same. The content was 
recorded in the hard copy snapshots of the 
old masks as well as in the test case table. 
It was then only a matter of typing it in and 
submitting it. At the same time the users 
were testing the new system and learning 
how to use it. This is why the end users 
needed to be the testers. When the new 
components respond, it is up to the user to 
check out the content of the output 
windows. In order to save time, the user 
can take snapshots of the windows and 
store them for further study. 

It allowed users to step through the test in 
a rapid mode using their prepared test 
procedure tree as a guide. If the test broke 
in a particular use case the tester recorded 
the inputs which led up to the break and 
then proceeded with the next use case. 
The use cases were, as a rule, 
independent of one another so that the 
failure of one use case did not prohibit the 
execution of the next one. In extreme cases 
the database was corrupted which meant 
that the database manager had to reset it. 
The main thing was that the user/tester 
could go through as many test cases as 
possible for each new use case, comparing 
the new results with the old ones. If they 
did not match a deviation report was 
written. For this purpose the error reporting 
system was permanently running in the 
background. The tester needed only to 
activate the error report window.

Evaluating the acceptance test
Once a set of use cases was tested, the 
next step was to evaluate the results. This 
was done in two ways. One manual, the 
other automated. Manually, the testers 
went through the printed snapshots of the 
output screens and compared the content 
of the original snapshots with the 
snapshots of the new output screens. 

Feature
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Figure 3. Acceptance testing by the end users
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In most instances the differences were 
obvious. In some instances the tester 
had to study the output more carefully 
to recognize deviations, which were 
then reported in the standard error 
report format. 

The automated evaluation was based 
on three types of output: 
 User interface screens"
 Data messages to other systems"
 Changes to the database"

The user interface checking was done 
manually, the message and database 
checking automatically. The messages 
were captured and compared with the 
messages produced by the old use cases 
when preparing the test. This was done 
by the developers assigned to the project 
using a comparison tool. The database 
was validated by comparing the after-
image of the database used in the test of 
the new components with the after-image 
of the database used to prepare the test 
with the old components. Deviations in the 
column contents were protocolled in a 
deviation report together with missing 
and additional rows. 

With the help of these reports one can 
immediately see changes to the database 
made by the old components. The auto-
mated database comparison process was 
also run by the developers assigned to the 
project.  Since the components were well 

tested by the developers prior to turning 
them over to the users, there were few 
of these types of errors.

In so far as the databases and interface 
files could be compared by tool with pre-
vious versions from the last release, one 
can claim that the regression testing was 
at least partially automated. What was not 
automated was the comparison of the user 
interfaces by means of a capture/replay 
technique. That was not considered impor-
tant at that moment. However, when online 
tests of the new use cases are repeated 
later it may become important [3].  

What were important were the change 
requests. Since there was no current 
requirement document or recorded stories, 
only the existing old system as a basis of 
reimplementation, users only had the same 
functionality as was implemented in the old 
system. If they wanted to have additional 
functionality they had to submit change 
requests. That meant that the users first 
tested the new components, reflecting the 
functionality of the old components, and 
from this test they could recognize what 
additional features they would like. These 
additional features were specified in the 
change requests. If they were accepted, 
they were implemented in the next release. 
This method of after the fact requirement 
specification is referred to as “evolutionary 
development” and was coined by Tom Gilb 
in the 1980s [4]. 
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Conclusions and future perspectives 
There is at present no alternative to the 
migration of the old personnel payment 
system for the state of Burgenland. The 
current system is technically obsolete 
and a standard system is not in sight. 
The project had to be carried out and 
quality was taken seriously despite 
the limited resources available.

If more resources and funds were 
available, it would have been possible to 
put the test on a more professional footing. 
The IT of the Austrian states must continue 
to operate on a minimum budget. The ap-
proach described here, whereby the end 
users carry out continuous acceptance 
testing whilst specifying change requests 
and monitoring system quality, was the 
best possible solution under the circum-
stances. An important prerequisite is that 
the new Java components can run parallel 
to the existing VisualAge ones since both 
are using the same data access shell.

Once the system is in operation it can be 
continually improved through the process 

Figure 4. Evolutionary migration Austrian style

Joint development by two Austrian states

New Use Cases

Test
Cases
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Doc

Test
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Java Components
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Old Code
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Old Use Cases

Architect Team

Agile Development Team

Original Requirements

of software evolution [5]. Ideally the state 
budget for IT will be significantly increased 
or Austrian states will pool their resources 
to construct a common personnel payment 
system, but this is highly unlikely. So, as 
with so many projects, it only remains 
to continue to muddle through 

References

1. Everett,  G., McLeod, R.: Software Testing – Testing across the entire Software Development 

Life Cycle, IEEE Press, John Wiley & Sons, Hoboken, N.J., 2007, p. 29 

2. Crispin, L, Gregory, J.: Agile Testing – A practical Guide for Testers, Addison-Wesley, Upper 

saddle River, N.Y., 2009, p. 250

3. Dustin, E., Rashka, J., Paul, J.: Automated Software Testing, Addison-Wesley,Upper Saddle 

River, N.Y., 1999 

4. Gilb, T. „Evolutionary Delivery vs. Waterfall Model”, ACM Software Engineering Notes, Vol. 10, 

No. 3, July, 1985, p. 49 

5. Sneed, H., Seidl, R.: Software-Evolution, dpunkt.verlag, Heidelberg, 2013

Harry Sneed has worked in software testing since 1977 when he set up the first 
Commercial test lab for Siemens in Budapest. He has since taken part in 17 test 
projects and developed 13 testing tools and was awarded the first German prize for 
Software Quality in 2011, as well as the ISTQB prize as International Tester of the year 
in 2013. 

Feature
 

17PT - August 2015 - professionaltester.com  



by Doris Robinson

How to achieve requirements 
testability

Despite the hope and intention that 
requirement documentation can be 
definitive, project realities mean that they 
are subject to constant change and that 
can mean only one thing for testability – it 
can only succeed as part of a continuous 
process, from initiation to execution. 

Change may be constant but there is an 
additional issue which testers also have to 
navigate and that is the prevalence of non-
testable requirements, which can be almost 
as common as testable requirements. 
By non-testable, I mean the requirements 
that are designed in high-level brain dump 
sessions, which are usually vague 
in nature and mostly unclear. When it 
comes to deriving test conditions or test 

Testers are a committed bunch and want 
to know that what they are verifying and 
validating will become a usable product 
once it goes into production.

The identification of 
testable requirements 
coverage for the system 
under test is critical. So 
what practical steps have 
to be taken?

cases, you will find identifying useful test 
coverage becomes loose. 

Rather than having focused testing scope 
you will have several dimensions when it 
comes to understanding or analysing 
requirements. For example let’s take a 
requirement that specifies – “Design/build 
my customers’ online account to have 
username access”. As a tester you have 
no classification of what constitutes a 
username – should this be made of first 
and last name combination or just last 
name or would it allow numbers or special 
characters or a combination of both? 
Would the username have capital letters? 
And what is the length of the username 4, 
8, 12, 24 or 100 characters? 

So, the list when deriving testable 
requirements from non-testable require-
ments can go on and on as different people 
will interpret the ambiguous requirements 
to mean different things. It is surprising how 
often testers rely on intuition, despite the 
ease of which you can drift off course from 
what the requirement requestor or 
owner intended.

The role of documentation
Testers are a committed bunch and want 
to know that what they are verifying and 
validating will become a usable product 
once it goes into production. It is why 
testers invest so much of the testing 
lifecycle during test preparation because 
when testers identify robust appropriate 
testing requirements from solid business 
and functional requirements, the execution 
stage runs effectively. This process does 
not remove defect identification but it allows 
the testers to know what the system under 
test does and how the required functio-
nality should perform.

Clear requirements documentation is 
difficult to obtain and ever more so when 
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projects involve interfaces, multiple appli-
cation development integration, legacy 
systems or those with several business 
engagements. In my experience, in order 
to cover the gaps between testable and 
non-testable requirements everyone 
involved in the project end-to-end delivery 
lifecycle stages - from initiation, 
requirement, scoping, design, build and 
testing including deployment - must be 
available and committed to enhancing 
the overall quality of the SDLC.

Business and technology projects should 
ensure that there are provisions made for 
key representatives from all of these teams 
to be able to shape what the requirements 
are before moving into design, build and 
test stages. Remember, testing require-
ments - testable or not - are based on 
the business and functional requirements 
and when they lack clarity, so will 
test requirements.

There are several methodologies and 
processes in the marketplace aimed at 
managing application development from 
initiation to deployment. Most have similar 
process steps that can be utilized simul-
taneously with others for example agile, 
V-model and waterfall methodologies are 
sometimes used jointly or separately. But 
let us look at the SDLC process as it must 
be well-utilised in order to achieve proper 
requirement gathering prior to testing. 

The SDLC is made up of six stages:

 Initiate"
 Define"
 Design"
 Code "
 Test"
 Deploy "

At the initiation stage, a project manager 
creates the project initiation document 
(PID) or project plan using the business 
requirements document (BRD). The BRD 
provides the testing team with the view 
of what the business or requester of the 
system under test require. This is the basis 
information or document testers use when 
creating testable requirements for user ac-

Test management process
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ceptance test, in order to be able to verify 
that the system under test was designed 
and built as per the business or requester 
requirement. It is also to ensure that the 
system under test when introduced into 
production will not cause the organisation 
detrimental problems.  

Testers also rely on functional require-
ments documents (FRDs) to be able to 
identify testable requirements for functional 
test phases such as system or system inte-
gration. It provides an extendable layer on 
how the business requirement specification 
will be designed, behave, and when and 
what functionality will be built.

When you are identifying requirements 
for system under test, irrespective of the 
system being a commercial off the shelf 
(COTS) product or customised product, 
the project plan documentation, the BRD 
and the FRD are the main go-to docu-
ments testers use when deriving testable 
requirements coverage. FRDs can also 
lead into the creation of solution design 
documents called ‘high-level’ and ‘low-level’. 

Keep lines of communication open 
Ongoing reviews on the documents will 
help identify potential gaps of what is an 
acceptable design request and what could 
be harmful to the organisation’s business 
process. 

As an experienced tester, I work with the 
business representatives seconded to the 
project to ensure that the documents being 
used to derive test cases are signed off. 
I also create an avenue for open discussion 
and clarification as a workshop and walk-
through session as part of a static 
review process. 

In the define stage, solution architects and 
developers create the FRD using the BRD. 
The FRD will also include the technical 
design specification. The systems archi-
tects and developers are responsible 
for creating this document. 

At this point a testing team will create the 
test strategy and the test design document 
(TDD) which will show a detailed process 

of what and how testing is going to be 
conducted. The testing team will perform 
static reviews on project documentation in 
order to identify testable gaps and quality 
in both requirements and solutions. 

Where these documents are produced 
and available, testers will utilize them to 
map out the test coverage on how the sys-
tem should be tested and how the system 
interfaces or integrates as a whole. 

Impact analysis provides risk information 
associated with the project and product 
and is also used to identify testability re-
quirements. This enables a testing team to 
focus their resources and time on highly 
complex areas or components of 
the solution. 

Project risk test requirements can be 
achieved by reviewing any identifiable sets 
of risk. This will assist testers in creating 
requirements for security testing to achieve 
a safe deliverable project. 

An overview of techniques
There are several types of test design 
techniques that can be used when creating 
testable requirements documents. Some 
are based on formula, statistics and 
probability while others are based on the 
use of process flow, experience logic or 
targeted techniques. The use of any or 
combination of these techniques can 
provide support to a testing team when 
identifying test conditions and test cases. 
The following are commonly 
used techniques.

Static test design techniques are mainly 
used to conduct reviews, walkthroughs or 
inspections on any form of project docu-
mentation from requirements gathering, 
solution documentation, data or process 
flow and source code reviews in order to 
identify possible gaps before actual test 
execution of code starts by a QA/Test 
team for testing. 

Dynamic test design techniques are 
system validation techniques which are 
mostly used during technical and functional 
test phases. You can apply the dynamic 
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test design techniques to unit, system, sys-
tem integration and user acceptance test.

1. Black-box – also known as behavioural 
techniques or specification driven, is 
called black box because testers have 
no knowledge of how the solution or 
application or service operates but 
rather what is does.

2. Equivalence partitioning (EP) – we use 
this technique to identify the various 
conditions by grouping test sets into 
partitions and we focus on testing one 
of the grouped partitions. It enables us 
to identify valid and invalid partitioning 
groups thereby reducing the length of 
the test conditions to create test cases 
for. For example test password 
characters 8 – 12. The invalid EP here is 
any character up to 7, and any from 13 
onwards while the valid EP is any 
characters containing 8, 9, 10, 
11 and 12.

3. Boundary value analysis – is similar to 
EP in that it enables a tester to define a 
test case based on partitions by taking 
into consideration the low, medium or 
high values. For instance, as a tester you 
are testing a solution which also requires 
a password of 8 - 12 characters, your 
boundary value should look at 
identifying these tests:

Test condition using 8 characters
Test condition using 12 characters
Test condition using just 7 characters
Test condition using just 13 characters

4. Decision tables/cause-effect graphing – 
this is usually required when testing 
complex solutions; and uses some 
logical diagramming techniques. 
This is effective as logic gates map 
out requirements and it makes it 
easier to share, collaborate and 
agree requirement definitions and 
what will need to be tested.   

5. User case – this is very effective when 
defining test cases for a user acceptance 
test because it helps to identify test 
coverage for every transaction from start 

to finish. You will be able to identify gaps 
within the system against the flow of the 
user requirements.

6. Risk based – this is used as a means of 
targeting tests around problematic areas 
and components that are risk-prone. It 
can also be used to prioritize tests due 
to time or resource constraints, this 
technique should usually be introduced 
during the early stages of the project. 
It is a more proactive way of removing 
defects early in critical areas.

7. Structure-based (white-box) – the 
opposite of black-box testing, it requires 
knowledge of the code. It looks into the 
structure of the logical design of the 
code to form the test conditions.

8. Experience-based – this is usually 
used as part of any other test design 
technique and it is based on the 
knowledge of the application under 
test (AUT). This knowledge could be 
functional or technical and it helps to 
pinpoint analysis, the design process 
and the defect resolution process. This 
technique is also valuable when it comes 
to user acceptance tests where business 
users are able to run tests as they would 
normally and use the system from day 
one. This is called Day-In-The-Life 
(DITL) of a user.

Who will testers interface with in order 
to gain testability requirements?
In order to identify effectively testable 
requirements, testers will need to 
constantly work with various project 

resource groups. In my experience as a 
lead tester I will interface with the business 
analysts, business representatives, solution 
architects, developers and ‘super users’ in 
order to derive and agree ongoing 
testing requirements. 

Each resource group effectively 
contributes to the end-to-end test 
requirement scope. They can provide 
assistance during test preparation, 
execution stage from a functional and 
technical stand point through docu-
mentation provision or clarification 
of business requirements and solution 
designs on new systems, versus co-
existing systems, in order to form a 
complete testable scope.

Conclusion
In a world where business requirements 
and solution designs are subject to change, 
testers have to be prepared to adapt and 
better equip themselves with the ability to 
rapidly understand the overall business 
needs versus what is been designed 
through requirement testability. This pro-
vides an early indication of how to test 
the system under test and what sort of 
testing will be required. 

The need to understand business 
processes and demands is now as critical 
as the need to understand the functional 
aspect of a solution. So with this in mind, 
business and technical stakeholders must 
aim to work much more closely with testers 
in order to produce a collective set of 
testable requirements and successful 
project outcomes 
 

Doris Robinson a ISTQB certified testing consultant with over 14 years of experience in 
project management and test and release management planning. Doris is currently 
working as the testing subject matter expert for a global sustainable company 
in the UK.
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Testing Talk

Vanessa Howard talks to Anthony Vallone who is a 
Google software engineer (Tools and Infrastructure), 
has been tech lead and manager for several test projects 
in Google, leads the Google Testing Blog, and helps plan 
the annual Google Test Automation Conference.

Engineers like to create 
things, and when they are 
tasked with mundane work, 
you can be sure that short-
cuts will be made and 
mistakes will happen.

of all team members, must be easy and 
clear, and must not require tedious steps. 

How do you decide what not to automate? 

Ideally, we could automate everything. 
Automation can catch bugs sooner and 
can cover a much larger set of test case 
input and step permutations than manual 
testing. For many projects, it is possible to 
automate everything without spending a 
great deal of time on it. For example, 
projects like utility libraries and back-end 
services have interfaces that are well 
suited to automation. 

However, projects that require complex 
human interactions, video, graphics, or 
audio can be far more challenging to 
automate. We've made great strides in 
recent years by making these scenarios 
easier to automate, but they are still 
challenging. Deciding what to automate is 
something you must consider at each 
phase of development.

When designing a product, identify the 
features that will be hard to automate. 
The impact on test feasibility and com-
plexity should weigh very heavily in 
design decisions. If you make the wrong 
decisions, the test cost can be significant, 
and you could limit testability which will 
result in higher release risk.

During implementation, you should 
attempt to isolate code that will be hard 
to automate. For example, don't mix 
business logic and UI code, because 
you don't want to depend on UI tests in 
order to trigger business logic. It should 
be relatively easy to automate the meaty 
parts of your project by calling code or 
services directly. You must also develop 
this automation while you are imple-
menting the product. If you wait until 
the implementation is complete, you 
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What are you working on at present?

What is the most compelling piece of 
learning you've found that you’d like the 
testing community to know or adopt?

 

 

I am currently the tech lead for a new test 
infrastructure project. The work is confi-
dential, but I can tell you a bit more about 
my history. I was the first software 
engineer in test to work on Google Cloud 
projects when I joined Google in 2009. 
Since then, I have been tech lead and 
manager for various cloud, internal 
infrastructure, and Chrome test and 
tooling projects. Before Google, I was a 
software engineer on aerospace projects 
at Lockheed Martin and trading systems 
at the Philadelphia Stock Exchange. 
Working in three major sectors (scientific, 
financial, and internet) has provided me 
with a well-rounded perspective, as each 
of these sectors approach software 
development and testing in very 
different ways.

Engineers like to create things, and when 
they are tasked with mundane work, you
can be sure that shortcuts will be made 
and mistakes will happen. Process de-
signers may incorrectly assume that
people will follow a set of steps much like 
machine code, and as long as the steps 
achieve a goal efficiently, then the steps 
must be good. However, if people get 
bored, forget process steps, make mis-
takes, or feel that certain steps are not 
worth the effort, the process will fail. 
A good process must have the backing 



functionality. It is created very early in 
feature development, so you can run it 
often while finishing the feature. Once you 
are done with the feature, it's a useful test 
that should never fail unless something is 
clearly wrong with the system or 
environment. If a smoke test is failing, 
chances are that many tests are failing, 
and the smoke test will have the clearest 
output indicating the cause.

For automation, you simply run all tests 
for every release. For manual testing, 
running all test cases may not be feasible 
for every release, so you may need to 
prioritize based on changes being made 
to the system. A good test engineer will 
work closely with developers on the team 
and will be aware of all changes being 
made from release to release. If a change 
to some feature or dependency is being 
introduced, the related test cases should 
be executed. If a new feature is being 
released, new test cases should be 
defined and executed. A good test suite 
will make this prioritization easy by clearly 
categorizing test cases by features and 
dependencies. There are usually some 
high priority or smoke tests that get 
executed for every release, regardless 
of the changes being made. It's a good 
practice to have at least one high priority
test for every major feature.

This varies wildly from project to project. 
Some products require an enormous 
amount of code, yet the test surface is 
small. Other products require little code, 
yet the test surface is complex. The test 
complexity is often increased by support 
for multiple platforms, large numbers of 
distinct inputs, nuances of distributed 
systems involved, complicated user inter-

How and what test is selected 
based on new delivery?

 

How many tests exist per LOC

actions, backwards compatibility require-
ments, complex dependencies, exceptions 
to rules, etc. You should never have a 
desired target for tests per LOC. Instead, 
focus on the test surface and perform the 
necessary analysis to achieve the 
desired feature coverage.

There are five ways in which you can 
perform user acceptance testing for large 
scale products. Each of these is optional 
and the order is important. 1) Perform 
user studies on feature ideas by inviting 
sample groups to try it out. 2) Dog-food 
your product within your company, collect 
feedback from fellow engineers, and 
change your system based on the 
feedback. 3) Make use of select external 
trusted testers that use your products in 
their day-to-day business and are willing 
to sign-up for early releases. 4) Regularly 
offer pre-release versions of your product 
to the general public, and be sure to have 
a good feedback mechanism. 5) Rollout 
product changes to a small percentage of 
randomly selected users and gauge the 
response.

Like many products, automated and 
manual testing will shift to the cloud. 
Continuous builds, continuous testing, 
deploying tests and SUTs on a large 
matrix of platforms and configurations, 
driving load for performance tests, and 
project health monitoring are all best 
performed in the cloud. This will get easier 
and cheaper in the coming years as more 
tools and services are developed. It will 
also be particularly beneficial to smaller 
companies that struggle to maintain 
internal test labs and infrastructure 

How do you achieve user acceptance 
with such a huge audience and in 
different markets?

How do you see testing developing 
over the next few years?

may discover that automation is harder 
than expected and that you missed 
opportunities to make it easier.

Before you release a new product or 
feature, you may be left with some areas 
of code that are hard to automate, despite 
your best efforts to make it easy. The 
decision to automate is mostly based on 
cost and efficacy at this point. If a manual 
test takes one minute to execute, and it 
needs to be executed once per week, you 
will spend about an hour per year on that 
test. If automating that test would take a 
full week of work, you may be better off 
running it manually. You also need to 
consider the strengths and weaknesses 
of both human testers and automation. 
Humans are great at noticing strange 
behaviour or subtle details that 
automation would miss. Humans can also 
notice things outside of declared test case 
descriptions. Automation is great at 
precision and covering many permutations 
of test inputs without ever getting bored 
or fatigued.

In summary, design and implement 
everything with automation in mind, 
so you can maximize the automation 
coverage. Then apply cost and efficacy 
analysis on the areas that are hard 
to automate.

I don't use the term "regression tests" 
often. By definition, they ensure that new 
changes don't break existing features. 
With this definition, a brand new test is 
not called a regression test the very first 
time you create and execute it. All later 
executions are now called regression 
tests. So, it's not a very useful term. I do, 
however, use the term "regression" to 
describe a bug against code that was 
formerly behaving within requirements, 
and I frequently use it to describe a
performance regression.

I use the term "smoke test" instead of 
"sanity test". A smoke test is a very 
simple, fast running test of basic 

How would you define regression 
and sanity tests?

 

Interview
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