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Controlling test environments with X-Analysis and X-Test

Executive summary

Malfunctions in software cost money. The cost of software defects in a production environment is considered to be up to
100 times greater than that of the same defect when detected and corrected in earlier stages of development. An
undetected error can have potentially disastrous consequences for a business.

Only thorough testing of changes before going live can achieve an acceptable level of stability before release. Tests may
be of many kinds. Functional tests, validating and verifying, manual or automated tests, user interface or batch (i S & itio& X
to mention all forms of non-functional and technical testing done by development teams.

I 2YLX SGS & teds erigdider skjr@cieting costs that are not compatible with the cost-effectiveness inherent to
business applications, so there will always be an element of compromise in the type and amount of testing that is done.

Validating the conformity of a new version to the (changed) user requirements and verifying that it works flawlessly are
generally the most obvious types of functional tests to implement, and are well understood. Such tests will by definition
be specifically adapted to each change that is being implemented, so will never be the same.

Verifying that nothing has been broken ¢ regression testing ¢ is the second key area of functional testing. Here we will
very often be running the same tests over and over again across many generations of changes. Because of this, regression
tests are a natural candidate for automation. And as ever in the software world, automation is the key to achieving
considerable gains in quality, at a fraction of the cost.

This document is not a review of all aspects of software testing. It illustrates how the X-Analysis X-Test tool framework will
help you achieve repeated gains in functional test operations by automating regression tests.
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Introduction

What immediately springs to mind when we think about functional testing is a user (a developer in the early stages, an
end-user in the later stages) using the new interface as thoroughly as possible and checking that the results conform to
expectations.

This is a manual process, and is well adapted to each new change. Although such manual testing is generally efficient for
locating defects in a software application, it is a laborious and time consuming process. Furthermore, it may not be
effective in locating some kinds of defect ¢ notably, software regression, where the change has broken something
apparently unconnected that was previously working. L 1 Q& 3 S ¢ Gatlcaf pfopositifrtaitest every single part of
an application to make sure nothing has been broken. Regression testing needs a different approach.

We can use computer programs to automate some of the tests that would otherwise need to be done manually. Once
tests have been automated, they can be run quickly and repeatedly. This is often the most cost effective method for
regression tests on software applications with a long maintenance life, as even minor changes can cause potentially
disastrous software regression.

Once such automated tests have been run, the biggest challenge is to detect exactly what has changed but should not
have. Changes caused by the new software version will generally be immediately obvious, as the testers and the test
process are very focused on these. But finding errors in other unexpected parts of an application, errors that may be
buried somewhere beneath huge amounts of data, is a daunting situationz I {1 Ay (2 GKS LINPOSNDA I f

X-Test provides a framework and the appropriate tools to let us configure and automate test cases which will then run as
batch jobs; to programmatically detect any unwanted differences in the results; and to review those differences in a user-
friendly manner.

In this document we will examine

- The challenges of testing

- Where X-Test fits in

- Choosing appropriate test cases
- Setting up and running test cases
- Reviewing the results
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The challenges of testing

To run the risk of stating the obvious, the central challenge of the test process is to find all of the defects. We will always
worry that we have missed something important. The more tests we run, the better our chances of finding defects,
though even the most critical applications can never be guaranteed to be 100% bug-free!

As we have said, to enable greater coverage with fixed resources, there is one obvious direction to choose: that is to
automate, to let the computer do as much of the work as is possible.

[ SGQa GFr1S I 221 i rR2Y% 625y Qi yg $e dfifsafpdaadiostydzdoteP@thed d
development team, in which 4 S Sy adz2NB GKIF G SIFOK AYRAQGARdzZ f O2YLRYySyi
interest us here, when the entire application is already up and running.

Ul testing

Although user interface testing remains the most natural and probably the most efficient way to find defects in a new
version of a business application, it is not the object of this document and is only examined briefly in this section.

User interface testing falls into one of two categories ¢ manual tests or scripted tests.

Manual tests are the most revealing. A user-tester performs his tasks on the new version in a safe test environment. The
user will see and report if any bugs appear or if results do not conform to specifications.

As users will generally be very concentrated on what they are doing, what they expect to see, and what results they
actually do see, and also have the uncanny ability to find strange and unexpected ways of doing things, most defects can
be found this way.

Automation is nonetheless an option for Ul testing. It generally entails recording and playback using scripts (there are
many tools available for this, such as IBMQ5250 emulator, multiple open-source web interface scripting tools, etc).

The case for automation in Ul tests is compromised by 2 basic issues. Firstly we lose the focus and the unpredictability of
user input, which are the strong points of Ul testing. Secondly, even the most minor change in the interface will render the
script inoperable ¢ and the whole point is to test things that have changed. As a result, scripts may need to be rewritten
for each set of changes, which partially defeats the object of the exercise. Scripted automation in Ul testing is however
useful for regression tests on unchanged parts of the application.

Batch testing

Running test on the batch processes is a major part of the tests of any large project.

These tests are usually much simpler to run, as any changes are clearly taken into account by the code and have no effect
onthe & 2 dzii S Ndrigt &Kofhérwise the code will not work. For example, a monthly audit program may have undergone

a extensive rewrite, but will still be triggered by an unchanged CALL ORDERAUDIT command. No particular user input is
required.

As with Ul testing, batch tests fall into 2 categories

¢ batch tests to verify expected changes and check they are working as per spec
¢ batch tests to check that nothing has been broken inadvertently C i.e. regression tests

Checking results

How can we verify our test results on batch test runs?

Ul errors are likely to be visually apparent when the user examines his screen and printed output, and thus easily
reported. Although some printed output may be produced by the batch runs and may easily be visually checked, when we
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do need to verify those test results ¢ and also the Ul test results in some cases ¢ we need to check the data in the
underlying database files. This is particularly true for regression tests, and it requires a different approach.

To verify the batch tests and check for regression, we need two sets of the application and database: one with the
software version before the changes were made; and the second with the new software version and identical data. Then
we can run the batch process on both sets and compare the results from the two runs. The differences will tell us if we
have introduced bugs.

For example, on a monthly sales report, figures should all be identical (unless specific changes have been implemented on
that report). In a customer account database file, the balance amount should tally, etc.

This is simple enough in theory, but in practice it can be a nightmare. Checking parallel values line by line throughout two
large reports or files is time-consuming, error-prone, and likely to cause severe stress and job dissatisfaction amongst
those doing the checking. When there are many reports or data files, this process is simply unrealistic.

The only realistic way to compare large numbers of parallel results is by automating the process. We need to set up
software to read through all appropriate data, detect any differences in the two sets and report on them. If we R 2 Yy Q G
automate this process, we are not going to run these tests regularly.

Some initial thought and configuration is required to set up the automation, but once this has been done the same
process can be used repeatedly over the application lifecycle, each time software changes are made.

How X-Test can help

This is where X-Test steps in. X-Test is part of the X-Analysis tool suite, dedicated to the problem of checking test data. X-
Test provides a framework, tooling and a user-interface to facilitate batch test result comparison, thus increasing
reliability and productivity of batch tests. Using the tool, we will dispose of the tools and a methodical approach to

- set up the test environments

- define and populate checkpoints

- runthe tests

- compare the resulting images

- review the differences in a user-friendly manner.
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Building a batch test environment

Choosing appropriate test cases

Not all parts of an application can or need to be systematically included in test runs. We need to think carefully about
whether we want or need to test individual parts or the entire application, and what the consequences of each alternative
may be. Are some batch processes critical, easily separated from other processes? Can we easily set up a valid stand-alone
entry point to trigger this particular part of the applicationX The choice of test cases is never simple, and requires skilled
and experienced users.

We will no doubt write down some test result specifications so we can check results against something specific ¢ but
these test result specifications are dependent on the actual changes. We will not be able to code result specifications to
ALISOATFE GKIFG &S JS Nspeiificallyyhanged shdGI8 hedundltsredy @ g K+ G A &

Performance considerations

Disk space and performance are important factors in batch testing. If the production database occupies 500GB of disk
space, we may not be able to make repeated copies of that base.

Firstly, available disk space may be insufficient. We will need several copies of the database ¢ different sets for the
different versions, copies for the checkpoints, and so on. If this adds up to terabytes of data, then this is unlikely to be
readily available.

Secondly, manipulating a database of this size requires extensive system resources. Restoring or replicating such a large
database may tie up a system for hours or even days.

Test run times are also a potentially limiting factor. If a batch process requires a complete weekend to run on a complete
database, then careful planning must be done to take into account the potential need for an unscheduled reload and
restart if errors are found.

Setting up a physical test environment

Data extraction

Whatever our test cases and strategy, we will of course need a copy of our data for test purposes. In some situations it will
of course be the most practical and option to copy the complete database. But generally, that option will not be practical.
In view of the constraints of time and volume, and the need to focus our testing on manageable amounts of data, a
complete copy is very often too large. A data subset is the ideal support for our tests.

Nonetheless, in many organizations, we realize that data subsets are not used extensively.

2 K& R ;éé]téist data subsets more often? Largely because there are no practical means to build and manage them.
Creating a coherent subset of data is difficult to accomplish, and consequently is not retained as an option. Even when an
organization has taken the trouble to build a subset, there may be a reluctance to refresh and rebuild, as the subset is
somewhat unwieldy.

Extracting that coherent subset can indeed entail a vast amount of research and work.

Imagine, for example, that we want to extract a simple subset for customer FRED from our order entry application. We
need to extract the customer master record for primary key FRED, and any other customer files for that key. To be able to
do anything meaningful with that record, we also need to pull in all related data, both from dependent files and owning
files. Dependent data might include all order headers for FRED, then all order details and order history for those order
headers. As each order detail record naturally has a reference to an item code, we then need the item master record for
the order details items. Customer FRED may also belong to a particular company, so we will need that company header
record. And so on.
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If this needs to be done manually, it may take days or even weeks to achieve coherent results.

To even envisage extracting a data subset, we will at very least need both a precise understanding of the data model to
tell us which files are related to which other files, and an automated means of copying the related data into our test files.

Application Program and DataObjects

Locating and using the appropriate application program objects is not generally an issue, as only one copy of program
objects is required on the system for multiple data environments. If we are going to run tests to compare results over
different versions, we simply need to know how to implement the changes between versions in a controlled manner.

We may well not require the complete set of data files. A selection of the actual data objects that are impacted by our test
run will be sufficient. This will make the test set smaller and therefore much easier to manipulate. Our challenge here is to
locate all of those impacted and related objects without any room for error.

Hiding sensitive data

Running our tests may also highlight the problem of confidential data. The people running the tests may not be authorized
to view the data in the files. We may wish to scramble email addresses to make sure that no e-mails are sent
inadvertently to real customers. Whatever the reason, we may need to change any sensitive data.

At the same time, while scrambling data sufficiently to make it unrecognizable and untraceable, we have to avoid
generating user-unfriendly gobbledygook values such as a customer name of 6 f { 2 KRF L2 A dNibs l':'iel\::idf)sﬁ/fl gy
handicap any user interaction during tests, as the users are no longer able to identify the values they see on screen or
report.
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The tools for the job

As in so many areas of software, we can use dedicated tools to increase our productivity to a level where tasks that were
previously unimaginable become within easy reach.

We can use features of the X-Analysis tool suite to achieve simple and controlled setup and execution of these potentially
complex operations that are an integral part of setting up a test environment. These include building a coherent data
(content) subset, identifying and isolating a coherent set of objects, and automatic data encryption.

The X-Analysis cross-reference and data-model features make this possible.
Objectcrossreferencing

X-Analysis originally built its 20-year reputation by providing reliable and user friendly application cross referencing and
documentation. The X-Analysis repository automatically builds a data-base of all requisite object cross referencing
information. This lets us determine instantly which objects are related to which other objects, and how ¢ read only,
update, etc. We can view that information graphically in the client.

Figure 1 shows a data flow diagram centered on a selected program.

& X-Analysis - Program Centered Data Flow Diagram for, WWCUSTS, Total Objects: 17 - Eclipse SDK

File Edit Mavigate Search Project 2-Analysis Run Window Help
il =  OEFE-BRM-R-EHRHN QG- & - | = x-analysis | &2 2
e Programs (25 wwousTs 53 =&
Program Centered Data Flow Diagram for WWCUSTS, Total Objects: 17 = H- M- 3 -
YWWCUSTS
‘Wiork with Customers
(_CONHDRLT CUSGRP DISTS SLMEN
by Debtor Sites by Number Cuskomer Groups Distributors Salespersons by Customer
P Contrack —={ | Period TransTwpe
- MVCPROCESS., AzE., Azh..,
WCUSTSD CUSFSEL CUSGRSEL CUSTMNT1 DISTSSEL RTNMSGTEXT
whark with Cuskamer Site Customer group Customer Detail Distribukar Return message
M customers = Selection = Selection Mainkenance Selection = text
= VITEST.. MWCPROCESS., YITEST..
SLMENSEL (“wwconHor | | [ wwWTRNHST | XBLCLMSG ".-m'
Salespersons Wark with Orders Wark with Clear a Message Purchases
— Selection transaction history Queue
WITEST.. VITEST

Figurel: a programcentered data flow diagram

The data flow diagram shows us which objects are in contact with which other objects, and how. A simple color-coding
tells us instantly what is going on.

Data modeling

X-Analysis provides a unique reverse-engineering data modeling feature, which examines the system and automatically
builds complete entity-relationship data. It does this by examining in detail the database descriptions, the program code
to find file fields that are used as access to other file fields, and by verifying the actual data in the database files. In this
way, X-Analysis provides relationship details and foreign key details from an existing and undocumented database.
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Figure 2 illustrates an data model extract centered on one particular file, with the appropriate relationship key details in
the lower panel.

& X-Analysis - Data Mode! Diagram for *ALL, Total Objects: 44 - Eclipse SDK. EEX

File Edt Mavigate Search Project X-Analysis Run Window Help

| B NER Ea-d-maAaAXN 2 Q- ¥ [ £ | = #-snalysis 22
@ Ml <ANACDHAT - XAN4CDEM TUlA || 2o Frograms (S92 WWCUSTS | <I DataModel Disgram | %0 Data Model Diagram i3 =g
Ml XANACDAB - Updated Tukaria || ot Mol Diagram for AL, Total Objects: 44 s E-0-

il %EN4CDRC - Customized D =
@[y %aN4CDXP - Tutorial System
& Ml SREDODEMRA - XAN4CDEM T PROORDS PROTRK QAUDDPT QCBLSRC QCLSRC QEMDSRC
) i SRTESTHA - XRTESTRA Profiled Orders Project Tracking CBL Source File
a i]\ XTESTDEMXA - XAN4CDEM
15 Application Area Diagram
= Data Madel Diagram
== Overview Structure Char
:
Se Al Objects TRNTYP ORDSTS DISTS PTYPES CUSGRP QDDSSRE
I Programs
B i Transaction type Order status description Distributors Products Customer Groups
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T Fields
AllProcedures
[, Exportable Functions l
Fauree Fles STOMAS CONHDR cusTs cuse ASTATUS QLETSRC
Business Rules
$5 Screen Components Store Master Contract Headsr | Purchases Sites Status file
@ web Services
=, H-Resie -
@ £ & - Accounting Main AN
@B cuscare o=
B ETEST STKMAS CNTACS . CONDET SECF DELIVA QOMQRYSRC
B MVCPROCESS - Re-Engin Product Master Confjacts Contraet Detal Security Codes Delivery fireas
=-£} ORDERS - Order ertry 5y N
3 Application Area Diag E
<3 Data Madel Diagram .
BT area Flow Diagram b
T Overview Structure € STKBAL SLMEN NAMESIDX TRNHST EVFEVENT QRPGLESRC
24 il Objects Stock Balances Salespersons Hames Index Transaction Histary RPGLE Source File
I Programs
LB Files
T Fields
Business Rules
E Screen Components PROJECT ‘ ‘ PRODFT ‘ | ORGS | | LISTS | | GENTAB | ‘ QRPGSRC v
& wreb Services =
5B PLAN - Planning System <3 DMD Detals &2 - =
@5 PRINT - Printed documen DMD Relations for *ALL, Total Relations: 18
@ C SALES - Sales Syste
C: 2les System Relle. Dependent File Relation Type | Parent File Dependent Fiskds Parent Fields DepLF ~
@B STOCK - Stock System .
B8 TESTEET . Ch . 4 Conract Detal REFERSTO  CortractHeadsr  Contract Contract
o - Checkpaint are 5 Coneract Detail REFERS TO Stock Balances Contract, Store Product, Store
e £ vaTEsT 6 Contract Detail REFERS TO Product Master Product Product
| ‘]\ HTESTDMZHA - XAM4CDEM T 7 Contract Detail REFERS TO Stare Master Stare Stare
il SWEBSVCKA - 6 Contract Detai REFERSTO  Transaction type ... Trn Hst Trn Type Transaction type
5 8 ConlractHeader  REFERSTO  Purchases Debtor Customer
My 45RO - 4SRC e Reforen 10 Contractheader  REFERSTO  Orderstatusdesc... Status Status code
) xasROum - 1l ConbractHeader  REFERSTO  Salespersons Rep Person
& Ml $45RCHE - RASRC S-Referen ¥ 12 Sies REFERSTO  Distributors Distriutar Code
< > 13 Sites REFERS TO Products Product Code Code
- . 14 Purchases REFERSTO  Sites Prospect No Cus, Mo,
~ Session Information. i Ouwel ey DEEEDE T Cuiskrrsy Comine e, e, b
Carcion Trom Necrviotin
< >

Figure2: viewing part of a data model

Application AreaManagement

X-Analysis provides facilities for subdividing an application area into groups of objects that meet user defined selection
criteria. These criteria might be based on function or even generic name. When we associate an object with an application
area, X-Analysis then uses the sophisticated cross-reference and data model information to automatically include all the
related elements such as programs, displays, or files that we need in our application area. For our test environment
purposes, 5 SQR LINP O 0f & & ( proglams BrMdBcrons2nd Suto@adally BuiNISp the list of all related
objects.

Figure 3 shows how using object cross-referencing and data-modelling information, X-Analysis can propose simple rules to
identify all related objects in one simple automated step.
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& Add/'CUSTS’ to Application Area with Related Objects r$_<|
Application Area  Descripkion G
DETEST
MYCPROCESS Re-Engineering
ORDERS Order entry System
FLAN Flanning System
FRINT Printed documentation
SALES Sales System
STOCK Stock System
TESTSET Checkpoint area —
WITEST 3
AN ISTS ickarnare firas —

| =

Options for Related Objects

|Include cascading set of dependent files v |
|Include cascading set of owning files v |
|Include programs refarencing this file v |
|Include programs referencing any included files v |

Do not include programs referencingfupdating any included file

Include programs encing any included Files
Include programs updating any included files
S [ e

]

Figure3: rules forincluding an object in an application area

Application Area management also provides an option to build a new library containing all objects from that area, which
we can use if we are pinpointing parts of an application.

Data Subses$

The subset feature uses the data model derived by X-Analysis to drill down through the complete data and extract all
related data from initial seed record values. We specify the seed values we need to get the process started, then the data
model takes over.

Figure 4 shows a user specifying a seed value. As X-Analysis has built the data model and knows where related data is to
be found, this is all we need to extract a coherent subset.

& Subset/Archive Filter Criteria (SALES) E'
Filter Criteria
Physical Files
Boolean Field Mame Operatar Field Yalue
IF Customer| | Equal ko (EQ) FRED

ety Viewer
SELECT * FROM CUSTS WHERE ("CUSTS","sWBCCD"="FRED")

Figure4: entering a subset seeselectioncriterion

Once the subset seed values have been set up, we run the subset process which builds data in an appropriate library.
Figure 5 shows the dialog from a simple right-click on the application area to run the actual subsetting process.
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& Subset Data

%-Fef Library

Application Area
Subset Library QORDERSS1

Include Owners m
Include All Dependents

i

Replicate Triggers/Constrainks [ *MO w
Daka Option *REPLACE

I Ok, H Cancel l

Figure5: running the subset extractionprocess

To sum up : this section has illustrated how X-Analysis provides all the necessary functionality to extract and manage the
objects and data we will need for our test environments.
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Setting up test case runs

XA provides a complete control panel to help us configure the test environments and run the tests. Figure 6 shows an
overview of an application we have configured for testing purposes.

Define thetest process

We will need to know how to start our test process. The test framework requires a simple command or program to call in
a consistent manner, to run a test process. Behind the initial call, there may of course be complex things going on, but the
entry point is simple. This may well require some specific code such as a small CL script to enable X-Analysis to trigger the
test process correctly. One of the advantages of IBM i is that such batch scripting is usually very simple to implement, so
although the script will need to be developed for each test case, this is not a major job.

When our test trigger command or program is ready, we just need to register it in X-Test, so it can be run at will.
Set up st run images

As we want to repeatedly compare data that we are busy changing, we need to define various checkpoints where we can
freeze each successive step. We also need simple mechanisms to save the complete test result image to a checkpoint at
the appropriate moment, and to reinstate a previous image when we wish to restart a particular run.

The images will also be used to compare any two test runs and detect differences.
Set up feld exclusions

In general, not all fields in a file need to be examined for differences. The most obvious example is a file in which each
change updates a timestamp in a dedicated field. Such fields will logically never have identical values over any 2 runs. If
this data was included when checking for differences, every single record in the file would appear as different.

Because of this, X-Test provides a facility to specify any fields you wish to remove from the image comparison.
We can implement all of the steps outlined above via simple right-click options in the X-Test client user interface.

In figure 6 we can see an application area called TESTRUN that we have configured for our test run purposes.
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& X-Analysis - Eclipse SDK
File  Edit

il @ BE R
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Figure6: an application configured for test result processing
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Running test cases

Once we have defined and configured our test environment, we want to run our batch test process on both the old and
new versions of our software, then isolate the resulting data so we can compare results from those runs. This section
describes the method for running those tests.

Set up an initial checkpoint
2 S5SQ@Sthéda X yi GKS | LIINBLINRIF GS £ A0NI NE @ [2 SiR2@#v0, Be2biefordiakyS O3
OKIFy3Saod 2ARRs@Gith anSpplicationl NI | yR GSadG LINRPOSaad RSTAYAGAZ2

Our first task is to save the image as an initial checkpoint (¢ S @all this CHARLIE).2 SQNX 3J2Ay3a (G2 ySSR
tests from the same point, and CHARLIE provides that point.

Run the test procesen the original version

We trigger the test process from the X-Test interface. At the end we save the results, for example to a new image called
BRAVO. This provides a Base checkpoint, where the run has taken place without any software changes.

Restore the original imageand implement changes

We should now restore the image from checkpoint CHARLIE, then implement the requisite software changes ¢ this gives
us Version V1.

Implementing the changes will require some thought, but should not pose any insurmountable problems! We may use a
change management tool to implement and remove a set of changes, we may use a library in the library list which is blank
for the base run on VO and then contains the new object versions for the run on V1. Whatever process we use it should be
easy, automatic and reliable!

Run the test process on the new version

Now we need to run our tests again. Once more we trigger the test process from the X-Test interface. Once more save the
results of the test run to a pre-defined checkpoint, for example to an image called TANGO.

We now have 2 separate images. BRAVO which contains the results after running tests with VO, and TANGO which
contains the results after running tests with V1. We can now compare these results. 2 S Q@S nﬁfﬂ\g/rﬁrticularly
difficult to achieve this, we just made 2 extra copies of our test result data ¢ but we can appreciate having simple and
reliable tools that are dedicated to these operationsandkeS LJ G N} O1 2F 6KSNB 6S ailyR Iy

We can repeat this as often as we like. Once the environment is configured, it can be used over the entire application
lifecycle.

Registerspool files

As X-Test has triggered the batch job that represents the test run, it is aware of any spool files produced by the job. X-Test
is thus able to locate and register any spooled output produced by the test run. As copies are made of these spool files, we
can compare spooled output the same way we compare database files.

If the test process itself submits SEG NI o+ G OK 220435 ¢S Qf rhanuyllpwdtiRX-Tés2 NB I A & G S N.
Identify differencesin the results ofthe two test runs

At this point, the runs are complete, the result sets have been saved in an appropriate image, and X-Test knows about all
of this. Now we want to spot the differences in the two result sets. To compare the results of any two test runs, we just
NHzy G KS W/ 2YLI NBTestyBhictdi nitliing hdheRhENS Eight-clikkybption on the appropriate test result
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submits an automatic batch job. This process reads through all files in the application area and builds an internal database

that records any differences it may find.

& X-Analysis - Eclipse SDK H@‘El

Fie Edt Mavigate Search Project X-Analysis Aun Window Hefp

L LY B-3BAX Q-9 8§

lysis |

il ¥REDODEMKA - RANACDEM Tutorial System Test ~

Wl KRTESTHA - KRTESTHA
I}, XTESTDEMXA - XAN4CDEM Tutorial System Test
22 Application Area Disgram
<4 Datatodel Diagram
T2+ Overview Structure Chart
2o All Objects
1, Programs
B Files
8 Fields
5 AllProcedures
2, Exportable Functions
2] source Fies
4 Business Rules
@8 screen Components
@ Wieb Services
3, ¥Resize
2 A~ Accounting Main

BTEST & Compare Result
WCPROCESS - Re-Enginesring
RDERS - Order entry System
A - lanring System
RINT - Printed documentation
ALES - Sales System
TOCK - Stock System
2 TESTRUN - Compare test resules
D TestProcess
[0 CHARLIE - Image befare any tests
EY Bravo - Results after run on v0
[} 1ANG0 - Results after runon v1
&3 Application Area Disgram
<1 Data Modsl biagram
B Area Flow Diagram
T2+ Overview Structure Chart
2a all Objects
[, programs
(B Files
i Fields
B Business Rules
85 streen components
@ ureb Services
12 TESTSET - Checkpoint area
B2 varest
RTESTOM24A - KAN4CDEM Tukorial System Test
HWEBSVCHA -
X4SRCXA - ¥4RC ¥ Reference
RASRCKAX -
RASRCHE - KSRC X-Referente
B 66.209.50.140

Base Test

[emavol ]

>

~ Session Information.
Session Items Description &
TESTREM 2

o0

Figure7: comparing two sets of test run results
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Reviewing the results

First view - the important difference is the first one you spot
The objective of these test runs is to compare the results. We need to know where there are any differences between the

two runs, and if so, where they occur. Once the compare results option has been run, X-Test instantly show us a list of the
files where differences occur. We can expand the view to see the individual records that register differences.

X-TestR2Say Qi ySOSaal mdorélsdvith @liffeRedces k thdre is2 Fmit @eKHy the user on the maximum
number of errors we want to be located and displayed. This will usually be set quite low, because what is important for us
IAOSY FAf S dabdolSelyR\2rytng thay HBsS R (]
gone wrong in that file, this would potentially provide far too much unhelpful information that we would waste time

to know is the fact that something has gone wrong A Yy |

sifting through.

Even if there are hundreds of records in error, we only really need to know ONCE that something has gone wrong. We
now know from X-Test that the results of our test run TANGO are not identical to results from BRAVO. The data on screen
shows us where ¢ in which file and which record ¢ to look. Once we have spotted an error, the issue would most probably
be passed to the technical team who are responsible for the application, to explain the difference and correct it if needs
be.

Zoom into the details

Record differences

X-Test does however display record details. We need to see as precisely as possible what the differences are before we
can analyze their implications. The record detail display shows the data from the offending record and also the same
record from the base version, highlighting any fields that are different in the two result sets. This makes locating any
potential problems very fast.
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Figure8: viewing record differences and their detail

Figure 8 shows the detailed view of file records and differences. The upper part of the screen shows the files where
differences have been located, expanded to show a summary of differing records. The lower part shows the field values
for an individual record, with both test runs side by side.
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Journal images
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journaled during the test run, X-Test will also let you scroll through the list of journal entries for a given record, so you can

see which program is responsible for any given change. You can also zoom to view the details of the journal entry, to see

exactly which fields were changed on an update operation.

Refining by field exclusion

We may decide that the issue that caused the differences to occur for a given field was not really a problem. If this is the
case, we can change the field exclusion criteria and run the comparison again.

In this way, we refine the results each time, and build up a robust test case which we can use over and over again.

Summary

Running batch tests and validating the results constitutes an essential part of any major software change cycle.

Implementing a regular and rigorous batch test strategy requires very careful setup of multiple environments, and
thorough checking. These demanding and time-consuming requirements often lead to a reticence in this area.

Using the dedicated tools for the job that X-Analysis and X-Test provide, these requirements become simple to set up and
manage. Checking an entire database becomes a simple task, whether we want to make sure that changes between two
versions are as expected, or check that results of two test runs are identical.
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