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Post-Y 2K Lifein Softwar e Development

We have passed the New Y ear and the February 29 date and no big bug has been signaled. Have we
achieved this Stuation because we have been too darming about the state of your software portfolios
or have we done a good job correcting al bad programs? Surely both answers are correct.

Now that the Y2K problem is mostly behind us, the question is what are we going to do? The current
marketing noise is about "B2B e-commerce infrastructure’, with new companies like Ariba or
Broadvision gaining mgjor contracts and old players like Oracle or SAP shifting their emphasis towards
this area It is sure that Internet is the next big thing and that most of the new projects will be involved
with the redeployment of enterprise software on the Web platform, including the new "handheld”
phenomena represented by the PaAm Rilot or the WAP protocol for Internet access through mobile
phones.

This means a strong demand for HTML, XML, Java or ColdFusion developers, but | do not think that
this is the end of the need for traditiond software development skills. If the software interfaces with
customers will be changed in many organizations, the core interna processing software will continue to
work on the same technologies. Mainframes, ERP and databases will ill be at the heart of information
systems. The chalenge will be to integrate the new customer relationship management software with the
traditiona software components like invoicing or accounting. This is where infragtructure software and
middleware sandards like Corbawill play abig role.

So if you have the chance to be trained in a new technology, do not hesitate, but do not panic if you
have traditional skills, their value has not disappeared after the Y 2K passage.

FN
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Testing

Practical Experiencein Automated Testing

Kery Zdlar, zdlar@testingstuff.com
http://mww.testingstuff.com

Automated Software Testing - A
Per spective

Note from the author: My perspective on most
things is thet the 'glassis hdf full' rether than half
empty. This attitude carries over to the advice |
suggest on automated software testing as well. |
should point out, however, there is an increasing
awareness from others experienced in this field,
as wdl as from my own experience, that many
efforts in tes automation do not live up to
expectations. A lot of effort goes into
developing and maintaining test automation, and
even once it's built you may or may not recoup
your investment. It's very important to perform a
good cogt/benefit andysis on whatever manua
testing you plan to automate. The successes I've
seen have mostly been on focused areas of the
gpplication where it made sense to automate,
rather than complete automation efforts. Also,
killed people were involved in these efforts and
they were dlowed the timeto do it right.

Test automation can add alot of complexity and
cost to a test team's effort, but it can aso
provide some vauable assstance if its done by
the right people, with the right environment and
done where it makes sense to do so. | hope by
sharing some pointers that | fed are important
that youll find some vaue that trandates into
saved time, money and less frudration in your
efforts to implement test automation back on the
job.

Key Points
I've listed the ‘key points up front instead of

waiting until the end. The rest of the article will
add detail to some of these key points.

Fird, it's important to define the purpose of

taking on a test automation effort. There are
severa categories of testing tools each with
its own purpose. Identifying what you want

to automate and where in the testing life

cycle will be the first step in developing a
tes automation Strategy. Just wishing that

everything should be tested faster is not a
practica strategy. Y ou need to be specific.

Deveoping a test automation drategy is
very important in mapping out what's to be
automated, how it's going to be done, how
the scripts will be maintained and what the
expected costs and benefits will be. Just like
every teding effort should have a tegting
strategy, or test plan, so should there be a
‘plan’ built for test automation.

Many of the testing 'tools provided by
vendors are very sophigicated and use
exiding or proprietary coding 'languages.
The effort of automating an existing manud
teding effort is no diffeent than a
programmer usng a coding language to
write programs to automate any other
manua process. Treat the entire process of
automating testing as you would any other
software development effort. This includes
defining what should be automated, (the
requirements phase), dedgning test
automation, writing the scripts, testing the
scripts, etc. The scripts need to be
maintained over the life of the product just
as any program would require maintenance.
Other components of software
devdopment, such as  configuration
management aso apply

Methods & Tools* Spring 2000 * Page 2



Testing

The effort of test automation is an
investment. More time and resources are
needed up front in order to obtain the
benefits later on. Sure, some scripts can be
crested which will provide immediate
payoff, but these opportunities are usualy
sndl in number reative to the effort of
automating most test cases. Wha this
implies is that there usudly is not a postive
payoff for automating the current release of
the application. The benefit comes from
running these automated teds every
subsequent release. Therefore, ensuring that
the scripts can be easly mantaned
becomes very important.

Since tex automation redly is another
software development effort, it's important
that those performing the work have the
correct skill sets. A good tester does not
necessarily make a good test automator. In
fact, the job requirements are quite different.
Good tedters are dill necessary to identify
and write test cases for what needs to be
tested. A test automator, on the other hand,
takes these test cases and writes code to
automate the process of executing those
tests. From what I've seen, the best test
automation efforts have been lead by
developers who have put their energies into
test automation. That's not to say that testers
cant learn to be test automators and be
successful, it's just that those two roles are
different and the kill sets are different.

Points

Here are some other important points to
consder:

When drategizing for test automation, plan to
achieve small successes and grow. It's better to
incur a smdl investment and see wha the effort
redlly takes before going gung ho and trying to
automate the whole regresson suite. This dso
gives those doing the work the opportunity to
try things, make mistakes and design even better
approaches.

Many <oftware deveopment efforts are
underestimated, sometimes grosdy
underestimated. This gpplies to test automation
as wdl, epecidly if the effort is not looked
upon as software development. Test automeation
is not something that can be done on the side
and care should be taken when estimating the
amount of effort involved. Agan, by darting
sndl and growing, esimating the work can be
gauged.

When people think of tegting tools, many firgt
think of the 'capture/playback’ variety where the
goplication is tested a the end during system
test. There are severd types of testing tools
which can be applied at various points of code
integration. Test automation can be applied at
eech of the leves of testing indluding unit testing,
one or more layers of integration testing, and
system testing (another form of integration). The
sooner tests can be executed after the code is
written, before too much code integration has
occurred, the more likey bugs will not be
caried forward. When draegizing for test
automation, congder automating these tests as
early aspossble aswel aslater in the tedting life
cycle.

Related to this last point is the idea that testers
and software developers need to work as a
team to make effective test automation work. |
don't believe testing independence is lost when
testers and developers work together, but there
can be some excellent advantages thet I'll later
point out.

Teding tools, as sophidticated as they have
become, are till dependent upon consistency in
the tet environment. This should be quite
obvious, but having a dedicaed test
environment is absolutely necessary. If testers
don't have control of their test environment and
test data, the required setup for tests may not
meet the requirements of those tests. When
manud testing is done testers may sometimes
‘work around' test setup issues. Automated test
scripts are less flexible and require specific setup
scenarios, thereby needing more contral.
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Where can | gel software
components thal work
| in my environment?

EJB

o

Far tha widast choics of
seltwora compomenis.

A

www.componentsowrce.com

—
—

Test automation is not the only answer to
ddivering qudity <oftware. In fact, test
automation in many casesis a last gasp effort in
an attempt to find problems after they've been
mede instead of diminating the problems as they
are being created. Test automation is not a
subgtitute for walkthroughs, ingpections, good
project management, coding standards, good
configuration management, etc. Most of these
efforts produce higher pay back for the
investment than does test automation. Testing
will always need to be done and test automation
can assg, but it should not be looked upon as
the primary activity in producing better software.

The truth is that developers can produce code
fagter and fagter with more complexity than ever
before. Advancements in code generation tools
and code reuse are making it difficult for testers
to keep up with software development. Test
automation, especidly if agpplied only at the end
of the testing cycle, will not be able to keep up
with these advances. We must pull out al stops

aong the development life cyde to build in good
qudity software and test as early and often as
possible with the assistance of test automation.

Benefits

To many people, the benefits of automation are
pretty obvious. Tests can be run fagter, they're
congstent, and tests can be run over and over
again with less overhead. As more automated
tests are added to the test suite more tests can
be run each time theregfter. Manud testing
never goes away, but these efforts can now be
focused on more rigorous tests.

There are some common ‘perceived’ benefits
that | like to cdl 'bogus benefits Since tet
automation is an invesment it is rare that the
testing effort will take less time or resources in
the current release. Sometimes therés the
perception that automation is easer than testing
manudly. It actudly makes the effort more
complex since theré's now another added
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software development effort. Automated testing
does not replace good test planning, writing of
test cases or much of the manud testing effort.

Costs

Cogis of test automation include personnd to
support test automation for the long term. As
mentioned, there should be a dedicated test
environment as wdl as the cods for the
purchase, development and maintenance of
tools. All of the efforts to support software
devdopment, such as planning, designing,
configuration management, etc. apply to test
automation as well.

Common View

Now that some of the basic points have been
noted, I'd like to tak about the paradigm of
testing automation. When people think of test
automation, the 'capture/playback’ paradigm is
commonly percelved. The developers cregate the
goplication software and turn it over to the
teing group. The testers then busly use
capture/playback functiondity of the testing tool
to quickly create test scripts. Capture/playback
is used because it's easier than ‘coding' scripts.
These <cripts ae then used to test the
gpplication software.

There are some inherent problems with this
paradigm. Firs, test automation is only applied
a the find dage of teding when it is most
expengve to go back and correct the problem.
The testers don't get a chance to create scripts
until the product is finished and turned over. At
this point there is a tremendous pull on
resources to just test the software and forgo the
tet  automation  effort.  Just  using
capture/playback may be temporarily effective,
but usng capture/playback to creste an entire
auite will make the scripts hard to maintain as
gpplication modifications are made.

Test and Automate Early

From observations and experience, a different
paradigm appears to be more effective. Just as

you would want to test early and test often if
you were tesing manudly, the same applies to
tes automation. The firg levd of testing is the
unit testing performed by the developer. From
my experience unit testing can be done wdl or
not done wel depending on the habits and
pesondity of the deveoper. Inherently,
developers like to develop, not write test cases.
Here's where an opportunity for developers and
testers to work together can begin to pay off.
Teders can help document unit tests and
developers can write utilities to begin to
atomate ther unit tests As3ging in
documenting test cases will give a better
measurement of unit tests executed. Much
success of test automation comes from
homegrown utilities. This is because they
integrate so well with the gpplication and there is
support from the developer to mantan the
utilities so that they work with the gpplication.
More effective and efficient unit testing, through
the use of some automation, provides a
ggnificant bang for the buck in trying to find
bugs in the testing life cycle. Static andyzers can
a0 be used to identify which modules have the
most code complexity and may require more
tedting.

Work With Developers

The same approach should be applied a each
subsequent levd of tesing. Apply test
automation where it makes sense to do so.
Whether  homegrown utilities are used or
purchased testing toals, it's important that the
development team work with the testing team to
identify arees where test automation makes
sense and to support the long-term use of test
scripts.

Where GUI gpplications are involved the
development team may decide to use custom
controls to add functiondity and make ther
goplications eader to use. It's important to
determine if the testing tools used can recognize
and work with these cusom controls. If the
testing tools can't work with these controls, then
test automation may not be possible for that part
of the goplication. Smilaly, if months and
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months of effort went into building test scripts
and the development team decides to use new
custom controls which don't work with existing
test soripts, this change may completdy
inveidate dl the effort that went into test
automation. In ether case, by identifying up
front in the application desgn phase how
goplication changes affect test automation,
informed decisons can be made which affect
goplication functiondity, product qudity and
time to maket. If test automation concerns
aren't addressed early and test scripts cannot be
run, there is a much higher risk of reduced
product quality and increased time to market.

Working with developers aso promotes building
in ‘'testability’ into the agpplication code. By
providing hooks into the gpplication testing can
sometimes be made more specific to any area of
code. Also, some tests can be performed which
otherwise could not be performed if these hooks
were not built.

Besides test drivers and capture/playback toals,
code coverage tools can hdp identify where
there are holes in testing the code. Remember
that code coverage may tell you if paths are
being tested, but complete code coverage does
not indicate that the application has been
exhaudively tested. For example, it will not tell
you what has been 'left out' of the gpplication.

Capture/Playback

Her€'s just a note on capture/replay. People
should not expect to ingdl the testing tool, turn
on the capture function and begin recording tests
that will be used forever and ever. Capturing
keystrokes and vdidating data captured within
the script will make the script hard to maintain.
Higher level scripts should be designed to be
modular which has options to run severa tests
scripts. The lower levd test scripts that actualy
perform tests dso should be relatively smal and
modular s0 they can be shared and eadly
maintained. Data for input should not be hard
coded into the script, but rather read from afile
or spreadsheet and loop through the module for
as many times as you wish to test with variations

of data. The expected results should also reside
in afile or goreadsheet and read in a the time of
verification. This method consderably shortens
the test script making it eeser to maintain and
possbly reuse by other test scripts. Bitmap
comparisons should be used very sparingly. The
problem with bitmap comparison is that if even
one pixd changes in the application for the
bitmap being compared, the image will compare
as a mignach even if you recognize it as a
desirable change and not a bug. Agan, the issue
is maintainability of the test suite.

Capture/playback functionaity can be useful in
some ways. Even when creating smal modular
scripts it may be easier to first capture the test
then go back and shorten and modify it for
easer maintenance. If you wish to create scripts
that will obvioudy provide immediate pay back,
but you don't care if it's maintainable, then using
capture/playback can be a very quick way to
create the automated test. These scriptstypicaly
are thrown away and rebuilt later for long term
use. The capture/playback functiondity is aso
good to use during the design phase of a
product if there's a prototype developed. During
usability testing, which is an gpplication design
technique, users gt a the computer usng a
mock up of the actud application where they're
ale to use the inteface, but the red
functiondity has not yet been built. By running
the capture/playback tool in capture mode while
the usars are 'playing’ with the agpplication,
recorded keystrokes and mouse movements can
track where the users move on the system.
Reading these captured <cripts help the
desgners understand the levd of difficulty in
navigating through the application.

Players

Test automation is not just the responsbility of
the testers. As noted, getting developers
involved is important as well as getting the
underdanding and support of management.
Snce tet automation is an invesment, it's
important that they understand the up front costs
and expected benefits so that test automation
gays around long enough to show the benefits.
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There is the tendency to 'give up' when results
are not shown right away.

If the project is just beginning with test
automation then having someone who can
champion the test automation effort is important.
This '‘champion’ should have kills in project
management, software testing and software
development (preferably a coding background).
This ‘champion’ is responsble for being the
project manager of the test automation effort.
This person needs to interact well with both the
testers and the gpplication developers. Since this
peson may aso be actively involved with
writing scripts as wdl, good development skills
are dso dedrable. This person should not be
involved with the desgning of test cases or
manua testing other than to review other team
member's work. Typicaly there is not enough
time to both design test cases and design test
automation. Nor is there time to build test
seripts and run manua tests by the same person.
Where the tedting effort is large the digtinction
between these two roles apply to teams of
automators and testers as well. Too many times
test automators are borrowed to performed
manud testing never to redize the bendfits of
test automation in the current or future releases
of the gpplication.

This is not to say that the role of tesers is
reduced. Test planning till needs to be done by
atest lead, test cases ill need to be designed
and manua testing will ill be performed. The
added role for these tedters is that they most
likely will begin to run the automated test scripts.
As they run these scripts and begin to work
more closdy with the test automation ‘champion'
or test automators, they too can begin to create
scripts as the automated test suite matures.

Experience has shown that most bugs are not
found by running automated tests. Most bugs
are found in the process of creating the scripts,
or the first time the code is tested. What test
automation maostly buys you is the opportunity to
not spend valuable man-hours re-testing code
that has been tested before, but which hasto be
tested in any case because the risk is too high

not to test it. The other benefit comes from the
opportunity to spend these man-hours rigoroudy
testing new code for the firgt time and identifying
new bugs. Jugst as testing in generd is not a
guarantee, but a form of insurance, test
automation is a method to have even more
insurance.

Some Nuts and Bolts

When learning to use testing tools it's common
to make mistakes. One way to mitigate these
mistakes is to create scripts that will provide
immediate pay back. That is, creaste scripts
which won't take too much time to creete yet
will obvioudy save manud tedting effort. These
scripts will be immediatdly useful and it's dl right
if theyre not intended to be pat of the
permanent test suite. Those cregting the scripts
will learn more about the tool's functiondity and
learn to design even better scripts. Not much is
logt if these scripts are thrown away since some
vaue has dready been gained from them. As
experience is gained with the testing toal, along-
term gpproach to test automation design can
start to be developed.

Agan, dat off smal when desgning scripts.
Identify the functiond aess within the
goplication being tested. Design at a higher level
how each of these functiond areas would be
automated, then creste a specific automated test
design for one of the functiond aress. That is,
what approach will be used to create scripts
using test cases as the basis for automating that
function? If there are opportunities to use
common scripting techniques with other testing
modules, then identify these common
approaches as potentid standards would be
useful in creating maintainable scripts.

Use a smilar gpproach to design and create
scripts for some of the other functiond areas of
the gpplication. As more experience is gained
from automation then designing and building
scripts to test the integration of these functiona
areas would be the next step in building a larger
and more useful testing suite.
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Since the purpose of automating testing is to find
bugs, vaidations should be made as tedts are
performed. At each vdidation point there is a
possihility of error. Should the script find an
error, logic should be built into it so that it can
not only report the error it found but adso route
back to an appropriate point within the
automated testing suite so that the automated
tesing can continue on. This is necessary if
automated tests are to be run overnight
successfully. This part of test autometion is the
'error recovery process. This is a sgnificant
effort dnce it has to be designed in for every
vaidation point. It's best to design and create
reusable error recovery modules that can be
cdled from many vdidation points in many
scripts. Related to this are the reports that get
generated from running the tests. Mogt tools
dlow you to customize the reports to fit your
reporting needs.

Its dso important to write documented
comments in the test scripts to help those who
would maintain the test scripts. Write the scripts
with the beief that someone dse will be
maintaining them.

In the automation test design or documented
within the test scripts dso identify any manua
intervention which is necessary to set up the test
environment or test data in order to run the
scripts. Perhaps databases need to be loaded or
data has to be reset.

Test Data

I know of three ways to have the test data
populated so that the test environment is setup
correctly to run automated tests. If complete
control of the test environment is available to
testers, then reloading preset databases can be a
relatively quick way to load lots of data. One
danger in having severa preset databases is if a
future release requires a recongtruction of data
structures and the effort to convert the current
data dructures to the dedired date is a large
effort.

Another method of setting up the daa is to
cregte tests scripts which run and populate the
database with the necessary data to be used in
automated tests. This may take a little longer to
populate, but there's less dependency on data
dructures. This method dso dlows more
flexibility should other data change in the
database.

Even though | mention 'databases specifically,
the concepts apply to other types of data
storage as well.

Other people with test automation experience
have used ‘'randomly’ generated data
successfully to work with their test scripts.
Persondly, | have no experience using randomly
generated data, but this is another option worth
looking into if you're looking for other ways to
work with data.

Potential Risks

Some common risks to the test automation
effort indude management and team members
support fading after not seeing immediate
results, especialy when resources are needed to
test the current release. Demanding schedules
will put pressure on the test team, project
management and funding management to do
what it takes to get the latest release out. The
redity is that the next release usudly has the
same condraints and youll wish you had the
automated testing in place.

If contractors are used to help build or
champion the test automation effort because of
their experience, there is the risk that much of
the experience and skills will ‘wak away' when
the contractor leaves. If a contractor is used,
ensure there is a plan to back fill this pogtion
snce the loss of aresource most likely will affect
the maintenance effort and new development of
test scripts. It's dso just as important that there
is a comprehensve transfer of knowledge to
those who will be cregting and maintaining the
scripts.
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Since the most sgnificant pay back for running
automated tests come from future releases,
congder how long the gpplication being tested
will remain in its current date. If arewrite of the
goplication is planned in the near future or if the
interface is going to be overhauled, then it
probably makes sense to only use tes
automation for immediate pay back. Again,
here's where working with gpplication designers
and developers can meke a difference,
especidly if internd changes are planned which
may not appear to affect the testing team, but in
redity can affect alarge number of test scripts.

Summary

As mentioned earlier, most of the concepts
identified here came from experiences and as
also noted there are not alot of facts to back up
these ideas. The intent here wasn't to prove any
particular technique worked, but, rather just to
share methods that appear to be more
successful. If nothing esg, this information can
be used to look at test autometion from a little
different perspective and assst in planning.

If you have experiences that are different than
these that you've found successful, or if youve
experienced hardships usng some of these
recommendations, I'd be grateful to hear from
you. Many people including mysdf, ae
interested in finding out what redly works in
cregting higher qudity software more quickly.
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Under standing Use Case M odeling

Snan S Alhir, sdhir@earthlink.net
http://home.earthlink.net/~sal hir

Introduction

Following the "method wars' of the 1970s and
1980s, the Unified Modding Language (UML)
emerged from the unification that occurred in the
1990s within the information sysems and
technology industry. Unification was leed by
Rationa Software Corporation and Three
Amigos, Grady Booch, James Rumbaugh, and
Ivar Jacobson. The UML ganed sgnificant
industry support from various organizations via
the UML Patnes Consortium and was
submitted to and adopted by the Object
Management Group (OMG) as a standard
(November 17, 1997).

The UML is an evolutionary genera-purpose,
broadly  applicable, tool-supported, and
industry-gandardized modeling language for
ecifying, visudizing, condructing, and
documenting the artifacts of a system-intensve
process. The language is broadly applicable to
different types of systems (software and non-
software), domains (business versus software),
and methods and processes. The UML enables
and promotes (but does not require nor
mandate) a use-case-driven, architecture-
centric, iterative, and incremental process that is
object oriented and component based. The
UML enables the capturing, communicating, and
leveraging of knowledge modds capture
knowledge (semantics), architectura views
organize knowledge in accordance with
guiddines expressing idioms of usage, and
diagrams depict knowledge (syntax) for
communication.

System development may be characterized as
problem solving, induding understanding or
conceptualize and representing a problem,
solving the problem by manipulaing the

representation of the problem to derive a
representation of the desred solution, and
implementing or redizing and condructing the
solution. This process is very naturd and often
occurs subtly and sometimes unconscioudy in
problem solving.

Modds are complete abstractions of systems.
Models are used to capture knowledge
(semantics) about problems and solutions.
Architecturd views are abstractions of models.
Architectural views ae used to organize
knowledge in accordance with guideines
expressng idioms of usage. Diagrams ae
graphicd projections of sets of modd eements.
Diagrams are used to depict knowledge (syntax)
about problems and solutions.

Within the fundamenta UML notation, concepts
ae depicted as symbols and relaionships
among concepts are depicted as paths (lines)
connecting symbols.

Use case modding from the user modd view
(also known as the use case or scenario view),
which encompasses a problem and solution as
understood by those individuas whose problem
the solution addresses, involves use case
diagramsto depict the functiondity of a system.

Use Case Diagrams

To successfully apply use case diagrams, we
must first understand the types of eements used
in use case diagrams.

Actors

Actor classes are used to modd and represent
roles for “users’ of a system, including human
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users and other systems. Actors are denoted as
stick person icons.

They have the following characterigtics:
Actors are externd to a system.

Actors interact with the system. Actors may
use the functiondity provide by the system,
induding goplication  functiondity and
mantenance functiondity. Actors may
provide functiondity to the sysem. Actors
may receive information provided by the
system. Actors may provide information to
the system.

Actor classes have actors instances or
objects that represent specific actors.

Figure 1 shows a project management system
with a project manager actor and a project
database actor. The project manager is a user
who is responsible for ensuring the success of
project and uses the system to manage projects.
The project database is a sysem that is
repongble for housng project management
data

Praject
Management
System
Manage %
o 53
Praject Project
Manager Database
Figure 1
Use Cases

Use case classes are used to mode and
represent units of functiondity or services
provided by a sysem (or pats of a system:
subsystems or classes) to users. Use cases are
denoted as dlipses or ovads. They may be
enclosed by a system boundary or rectangle
labeled with the name of the containing system.

They have the following characteridtics:

Use cases ae interactions or didogs
between a system and actors, including the
messages exchanged and the actions
performed by the sysem. Use cases may
include vaiants of these sequences,
including dternative and  exception
sequences.

Use cases are initiated by actors and may
involve the participation of numerous other
actors. Use cases should provide vaue to at
least one of the participating actors.

Use cases may have extenson points that
define specific points within an interaction at
which other use cases may be inserted.

Use case classes have use case instances or
objects cdled scenarios that represent
specific interactions. Scenarios represent a
singe sequence of messages and actions.

Figure 1 shows a project management system
which provides the functiondity to manage
projects in which the project manager and
project database participate.

Rdaionships

Associaion relationships between actor classes
and use case classes are used to indicate that
the actor classes participate and communicates
with the system containing the use case classes.
Asociation relationships are denoted as solid
lines or paths. Arrowheads may be used to
indicate who initiales communication in the
interaction. If an arrowhead points to a use
case, the actor a the other end of the
association initistes the interaction with the
system. If the arrowhead points to an actor, the
system initiates the interaction with the actor at
the other end of the association.

Figure 1 shows a project management system
that provides functiondlity to manage projects. A
project manager initiates this functiondity and
the syslem initiates the communication with the
project database in providing this functiondity.
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Project Management System

Add Project

;i

Froject
Manager

Rermoye
Project

ceincludesz

Froject

Find Project Database

Figure 2

Includes relationships from base use case
classes to incluson use case classes are used to
indicate that the base use case classes will
contain the incluson use case dasses, that IS, the
base use case will contain the inclusion use case.
A base use case defines the location at which
the incluson use cae is included. Includes
relationships are denoted as dashed lines or
paths with an open arrowhead pointing at the
incluson use case and ae labded with the
<<include>> keyword (stereotype). The
insartion of the induson use case involves the
execution of the base use case up to the
induson point, insating and executing the
incluson use case, and then continuing with the
execution of the base use case.

Figure 2 shows that a project manager may add
projects and remove projects using the project
management system. When removing projects,
the functiondity of finding a project is included
into removing a project.

Extends reationships from extenson use case
classes to base use case classes are used to
indicate that the base use case classes may be
augmented by the extenson use case classes,
that is, the induson use case will augment the

base use caxe if an extensgon condition is
satisfied. A base use case defines the extenson
point. An extendon use cae defines the
extenson condition that must be satisfied in
order to insat the extenson use case into the
base use case.

The insartion of the extenson use case involves
the execution of the base use case up to the
extendgon point, testing the extenson condition
and inserting and executing the extenson use
caxe if the condition is satisfied, and then
continuing with the execution of the base use
cae. Extends relationships are denoted as
dashed lines or paths with an open arrow-head
pointing a the extenson use case and ae
labeled with the extensgon condition in square
brackets, the <<extend>>  keyword
(stereotype), and the extension point name in
parentheses. Extension points are identified in a
compartment labeed “Extenson Points’ in the
base use case.

Figure 3 shows that a project manager may
update projects using the project management
sysem. When updating projects, a project
manager may manage tasks if the project
manager salects the task option, and a project
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Project Management System

Update Project
Extension Points

==extend==
[Task Functions)

Manage Tasks
[Select Task Cplion .

Task Functions

F'rDjEEt Resource Functio

Manager

[Select Resource Cption] .
==extendrr= H

[Fesource Functio
hlanage
Fesources

Froject
Database

Figure 3

manger may manage resource if the project
manager selects the resource option.

Generdization reationships from specidization
use case classes to generalized use cases classes
are used to indicate the specidization use case
classes are condgent with the generdized use
cae clases and may add additiond
information. A specidization use case may be
used in place of a generdized use case and may
use aly portions of the interaction of the
generdized ue cae Generdization
relationships are denoted as solid lines or paths

with a holow arowhead pointing a the
generaized use case.

Figure 4 shows that a project manager may
publish a project schedule by sending emall to
project team members using an e-mail system or
by generating a web-dte on a web-dte host. In
ether case, there will be common functiondity
used from the generalized use case, for example:
inputting project name, extracting the relevant
project information from the project database,
etc.

T

E-rnail System

Project Management System /[\

Fublis

Project
Schedule

Generate DpthbECt
Web-Site alabase

Project
hanager
Part-time Fulltime Web-Site Host Relational  Object-Oriented
Database Database
Figure 4
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& Dw, DB, Application M odeling

Traditiona development methods don't cut

it anymore. Quick response to CHANGE is
amust. Modding eiminates al these short-
comings. It quickly showswhereyou are,
where you need to be & how to get there. It
isthe blueprint of IT sysems & gpplications

Visible Visible Business
Analyst ® Advantage™ Templates

Benefits: * Quick Accessto ‘What IS
* Fast adaptation to CHANGE
* Supports collaboration
* Enables integration through XML

Configuration Management
Innovative & Affordable

Too many SW projects are late & show
quality problems dueto lack of structure
in development processes. Large & mid-
Szed projects need configuration mgmt
to stay on the projected course.

I ssue/Problem
Tracking

Release
M anagement

Version
Control

RAZOR®

Benefits: * Increased product quality
* Better control
* Supports collaboration
* Audit trail through life cycle

Visible

S¥STEMS CORPORATION

For more information contact:
sales@visblecom
or razor_sdes@visblecom

www.vid ble.com/mt

Resdlers are welcome!
Excdlent business opportunities.

Gengdization relaionships from specidization
actor classes to generalized actor classes are
used to indicate the specidization actor classes
are congstent with the generdized actor classes
and may add additiona information.

A specidization actor may be used in place of a

generdized actor  and  receves  the
charecteristics of the generdized actor.
Generdization relaionships between actors are
denoted amilarly to generdization reaionships
between use cases.

Figure 4 shows that there are two types project
mangers, full-time and part-time, and that there
are two types of project database, relationa
database management systems (R-DBMS) and
object oriented database management systems
(OO-DBMS). Any type of project manager
may publish a project schedule using any type of
project database.

Use Case Modeling

To successfully apply use case diagrams in use
case modeling, we ought to be aware of various
guiddines, and lessons learned from applying
this technique.

Actors

When modeing actors, we ought to be aware of
the following guiddines

Actors should be named usng noun
phrases.

Actors should be described, indicating what
interests an actor has in interacting with the
system. For example, the project manager is
responsble for ensuring the success of
projects, and the project database is
responsible for housing project management
data

Actors define the scope of a system and
identify those dements that resde at the
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periphery of the system and those dements
on which the system depends. For example,
these use case diagrams indicate that the
project management system depends on a
project database to provide functionality to
a project manager, both resding on the
periphery of the system.

Furthermore, other guidelines may be gpplied in
addition to those above.

Use Cases

When modeling use cases, we ought to be
aware of the following guiddines:

Use cases should be named using verb-noun
phrases.

Use cases should be described, indicating
how they ae dated and end, any
conditions that must be satisfied before the
use case dats (pre-conditions), any
conditions that must be satisfied when the
use cae ends (post-conditions), the
sequence of exchanged messages and
performed actions, the data exchanged, and
any non-functiond characterigtics (rdiahility,
performance, supportability, etc.
condraints). This description may be
captured usng text and other UML
diagrams.

Use cases define the scope of a system and
define the functiondity provided by the
sysdem and those dements on which the
sysem depends in order to provide the
functiondity. For example, these use case
diagrams indicate that the project
management system  will provide
functionality to manage projects to a project
manager, and this functiondity is
implemented using the project database.

Use cases should facilitate actors in reaching
their gods. Use cases ae sysem
functiondity or regpongbilities
(requirements) that actors use in order to
reach or satisfy their gods. Use cases are
not smply actor gods. For example, a
project manager is responsble for ensuring

the success of projects, and a project
database is responsible for housing project
management data. The project management
system provides functiondity to manage
projects to a project manager such that the
project manger can ensure the success of
projects.

Use cases should fecilitate the architecture
of a system. Use cases may be organized
and partitioned using includes, extends, and
generdization reationships to identify,
extract, and manage common, optiona, and
amilar functiondity. The organization of a
st of use cases is not gmply the
architecture of the system. However, the
architecture of a system is based upon the
various technology, infrastructure, €tc.
condderations relevant to satisfying the use
cass. For example, the project
management system mugt interface with an
emal sysem and a web-dte hodt, thus
gopropriate subsystem dements must exist
within our architecture to facilitate these
interfaces.

Use cases provide flexibility and power
throughout the life-cycle process. They
provide the freedom to work with a use
case as awhole or any subset of a use case
via scenarios. The use of includes, extends,
and generdization reationships to identify,
extract, and manage common, optiond, and
gmilar  functiondity provides further
flexibility in working with use cases
Furthermore, use cases may be used to
modd interactions between actors and
gystems, subsystems, and classes at various
levels of abdraction. Thisflexibly and power
is propagated to every application of use
cases. For example, if time, resources, or
funding are not aufficent to implement a
whole use case, various scenarios may be
sdected for implementation based upon
these factors.

Use cases may be used as the basis for
planning. Time and resource estimates may
be associated with use cases. If estimates
for a use case cannot be derived, estimates
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for each scenario of a use case may be
derived and used to potentidly estimate the
overdl time and resource estimates for the
use case as a whole. This helps ensure that
planning is done with the objective of
satifying the requirements.

Use cases may be used as the badsis for
andyds, desgn, and implementation. The
sequence of exchanged messages and
performed actions within the description of a
use cae ae andyzed and the sysem is
desgn and implemented to specificdly
redize use case interactions. This heps
ensure tha every dement of a sysem is
created and used because it contributes to
satiffying the requirements.

Use cases may be used as the badsis for
teting. The sequence of exchanged
messages and performed actions within the
description of a use case may be used as
test scripts for vaidating the functiondity of
a sysem. This helps ensure that the system
is teted and vdidated agang the
requirements.

Use cases may be used as the badsis for
documentation since use cases capture how
users will use the system.

Furthermore, other guidelines may be gpplied in
addition to those above.

Conclusion

As the Unified Modding Language (UML) isan
evolutionary genera-purpose, broadly
aoplicable, tool-supported, and industry-
gandardized modeling language for specifying,
visudizing, condructing, and documenting the
atifacts of a sysem-intensve process, by
understanding the types of dements used in use
case diagrams and being aware of various
guidelines (lessons learned) from agpplying this
technique, we have a sound foundation for
successfully aoplying the  technique
Furthermore, it is experience, experimentation,
and gpplication of the andard and its various
techniques that will enable us to redize its
benefits.
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GUI Testing Checklist

Barry Dorgan, Bazman @bigfoot.com
http://members.tripod.com/bazmarvindex.htm

Section 1 - Windows Compliance Standar ds

1.1. Application

1.2. For Each Window in the
Application

1.3. Text Boxes

1.4. Option (Radio buttons)
1.5. Check Boxes

1.6. Command Buttons

1.7. Drop Down List Boxes
1.8. Combo Boxes

1.9. List Boxes

Section 2 - Tester's Screen Validation
Checklist

2.1. Aesthetic Conditions

2.2. Vdidation Conditions
2.3. Navigation Conditions
2.4. Usability Conditions

2.5. Data Integrity Conditions
2.6. Modes (Editable Read-only)
Conditions

2.7. Generd Conditions

2.8. Specific Field Tests
2.8.1. Date Field Checks
2.8.2. Numeric Fidds

2.8.3. AlphaFied Checks

Section 3 - Validation Testing - Standard
Actions

3.1. On every Screen
3.2. Shortcut keys/ Hot Keys
3.3. Control Shortcut Keys

1. WINDOWS COMPLIANCE TESTING
For Each Application

Sat the application by double clicking on its
icon. The loading message should show the

goplication name, verson number, and a bigger
pictoria representation of the icon.

No login is necessary.

The main window of the gpplication should have
the same caption as the caption of the icon in
Program Manager.

Closng the gpplication should result in an "Are
you Sure”" message box.

Attempt to start application twice. This should
not be alowed - you should be returned to main
Window.

Try to sart the gpplication twice asit isloading.

On each window, if the gpplication is busy, then
the hour glass should be displayed. If thereis no
hour glass (eg. dpha access enquiries) then
some enquiry in progress message should be
displayed.

All screens should have a Hep button, F1
should work doing the same.

For Each Window in the Application

If the window has aminimize button, dlick it.

The window should return to an icon on the
bottom of the screen.

This icon should correspond to the origind icon
under Program Manager.

Double click the icon to return the window to its
origind sze.
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The window caption for every application
should have the name of the gpplication and the
window name - especidly the error messages.
These should be checked for spelling, English
and darity, especidly on the top of the screen.
Check if the title of the window does make
sense.

If the screen has a control menu, then use dl
ungreyed options. (see below)

&V’V’VV'V’V’VV’V’V’V’V’V’V’V’VV’VV’VVVVV’
]

a4l Move

g .

24| Size

#J| Minimize
| Maximize

Alt+FA4
@4l Switch To... Ctrl+Esc

#4| Close

Check dl text on window for spdling/tense and
grammar

Use TAB to move focus around the window.
Use SHIFT+TAB to move focus backwards.

Tab order should be left to right, and up to
down within a group box on the screen. All
controls should get focus - indicated by dotted
box, or cursor. Tabbing to an entry field with
text in it should highlight the entire text in the
fidd.

The text in the micro help line should change.
Check for spdling, darity and non-updatesble
€tc.

If afied is disabled (greyed) then it should not
get focus. It should not be possible to sdect it
with ether the mouse or by using TAB. Try this
for every greyed control.

Never updatesble fields should be displayed
with black text on a grey background with a
black Iabel.

All text should be left-justified, followed by a
colontight to it.

Inafied that may or may not be updategble, the
labd text and contents changes from black to
grey depending on the current status.

Lig boxes are dways white background with
black text whether they are disabled or not. All
othersare grey.

In generd, do not use goto screens, use gosub,
i.e. if a button causes another screen to be
displayed, the screen should not hide the first
screen.

When returning, return to the first screen deanly
i.e. no other screeng/applications should appesar.

In generd, double-clicking is not essentid. In
generd, everything can be done using both the
mouse and the keyboard.

All tab buttons should have adistinct |etter.

Text Boxes

Program Filename: |

Move the mouse cursor over dl enterable text
boxes. The cursor should change from arrow to
insert bar. If it doesn't then the text in the box
should be grey or non-updateable.

Enter text into the box

Try to oveflow the text by typing to many
characters - should be stopped Check the field
width with capitals W.

Enter invaid characters - Letters in amount
fidds, try strange characters like + , - * etc. in
All fidds.

SHIFT and arrow should sdect characters.
Sdection should dso be possble with mouse.
Double click should sdect dl text in box.
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Option (Radio Buttons)

- Full Screen
O Windowed

The left and right arrows should move 'ON'
selection. So should up and down. Select with
the mouse by dlicking.

Check Boxes

2 Background
B4 Exclusive

Clicking with the mouse on the box, or on the
text should SET/UNSET the box. SPACE
should do the same.

Command Buttons

If the command button leads to another screen,
and if the user can enter or change details on the
other screen, then the text on the button should
be followed by three dots.

All buttons except for OK and Cancd should
have a letter access to them. Thisisindicated by
a letter underlined in the button text. The button
should be activated by pressng ALT+ etter.
Make sure that there is no duplication.

Click each button once with the mouse - This
should activate

Tab to each button - Press SPACE - This
should activate

Tab to each button - Press RETURN - This
should activate

The above are VERY IMPORTANT, and
should be donefor EVERY command button.

Tab to another type of control (not a command
button). One button on the screen should be

default (indicated by a thick black border).
Pressng the return key: in ANY CASE no
command button control should activate it.

If there is a Cancd button on the screen, then
pressing <Esc> should activate it.

If pressing the command button results in
uncorrectable data eg. closng an action step,
there should be a message phrased postively
with Yes/No answers where Yes results in the
completion of the action.

Drop Down List Boxes

Paper Size :

a4 210 x 297 mm [ #]

Pressing the arrow should give ligt of options.
This lis may be scrollable. You should not be
able to type text in the box.

Pressing aletter should bring you to the firgt item
in the lig with that gart with thet letter. Pressing
‘Ctrl - F4' should operv/drop down the list box.

Spacing should be compatible with the exigting
windows spacing (word etc.). Items should be
in aphabeticad order with the exception of
blank/none which is a the top or the bottom of
the list box.

Drop down with the item sdected should be
display the list with the sdlected item on the top.

Make sure that only one space appears, you
shouldn't have ablank line at the bottom.

Combo Boxes

B

Should dlow text to be entered. Clicking the
arrow should dlow user to choose from list
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List Boxes

B ouh

] access
£ analyst
£ bmp
£ data

3 develop
£ excel +

[+

Should alow a single sdlection to be chosen, by
clicking with the mouse, or usng the up and
down arrow keys.

Pressing a letter should take you to the firgt item
in the lig garting with that |tter.

If there is a'View' or 'Open’ button beside the
list box then double dicking on aline in the ligt
box, should act in the same way as sdecting and
item in the lig box, then dicking the command
button.

Force the scroll bar to appear, make sure dl the
data can be seen in the box.

2. Screen Validation Checklist

Aesthetic Conditions:

1. Is the genera screen background the
correct colour?

2. Arethefield prompts the correct color?

3. Are the fidd backgrounds the correct
color?

4. In read-only mode, are the field prompts
the correct color?

5 In readonly mode, ae the fidd
backgrounds the correct color?

6. Are dl the screen prompts specified in the
correct screen font?

7. Is the text in dl fidds specified in the
correct screen font?

8. Are dl the fidd prompts digned perfectly
on the screen?

9. Aredl thefidd edit boxes digned perfectly
on the screen?

10. Aredl groupboxes digned correctly on the
screen?

11. Should the screen be resizable?

12. Should the screen be minimisable?

13. Aredl thefidd prompts spdt correctly?

14. Aredl character or dpha-numeric fieds left
judtified? Thisis the default unless otherwise
specified.

15. Aredl numeric fidds right judtified? This is
the default unless otherwise specified.

16. Is dl the microhdp text spelt correctly on
this screen?

17. Is dl the error message text spdt correctly
on this screen?

18. Isdl user input captured in UPPER case or
lower case consgtently?

19. Where the database requires a value (other
than null) then this should be defaulted into
fidds. The ussr must dther enter an
dternative vdid vaue or leave the default
vaue intact.

20. Asaure that dl windows have a condsent
look and fed.

21. Assure that al didog boxes have a
consstent look and fed.

Validation Conditions:

1. Does afalure of vaidation on every fidd
cause a sensble user error message?

2. Is the user required to fix entries which
have faled vdidation tests?

3. Have any fidds got multiple vaidation rules
and if so ared| rules being gpplied?

4. If the user enters an invaid vaue and dlicks
on the OK button (i.e. does not TAB off
the fidd) is the invalid entry identified and
highlighted correctly with an error message?

5. Isvdidation consstently applied at screen

level unless specificdly required a fidd
level?
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10.

For dl numeric fidds check whether
negative numbers can and should be able to
be entered.

For dl numeric fidds check the minimum
and maximum vaues and dso some mid-
range vaues alowable?

For dl character/dphanumeric fieds check
the field to ensure that there is a character
limit specified and thet this limit is exactly
correct for the specified database size?

Do dl mandatory fieds require user input?

If any of the database columns don't dlow
null vaues then the corresponding screen
fidds must be mandatory. (If any fied
which initidly was mandatory has become
optiond then check whether null values are
dlowed in thisfidd.)

Navigation Conditions:

1.

Can the screen be accessed correctly from
the menu?

Can the screen be accessed correctly from
the toolbar?

Can the screen be accessed correctly by
double clicking on a lig control on the
previous screen?

Can dal screens accessible via buttons on
this screen be accessed correctly?

Can dl screens accessble by double
clicking on a lig control be accessed
correctly?

Is the screen moddl, is the user prevented
from accessng other functions when this
screen is active and isthis correct?

Can anumber of instances of this screen be
opened at the same time and is this correct?

Usability Conditions:

1.

Are dl the dropdowns on this screen sorted
correctly? Alphabetic sorting is the default
unless otherwise specified.

Is dl date entry required in the correct
format?

10.

11.

12.

13.

14.

15.

16.

Have dl pushbuttons on the screen been
given gppropriate shortcut keys?

Do the shortcut keys work correctly?

Have the menu options which gpply to your
screen got fast keys associated and should
they have?

Does the TAB order specified on the
screen go in sequence from top left to
bottom rignt? This is the default unless
otherwise specified.

Are dl read-only fidds avoided in the TAB
sequence?
Are dl disbled fidds avoided in the TAB
sequence?
Can the cursor be placed in the microhdp

text box by clicking on the text box with the
mouse?

Can the cursor be placed in read-only fields
by dicking in the fidd with the mouse?

Is the cursor postioned in the first input
fidld or control when the screen is opened?

Is there a default button specified on the
screen?

Does the default button work correctly?

When an error message occurs does the
focus return to the fidd in error when the
user cancdsit?

When the user Alt+Tab's to another
gpplication does this have any impact on
the screen upon return to the application?

Do dl the fidds edit boxes indicate the
number of characters they will hold by ther
length? e.g. a 30 character field should be a
lot longer

Data I ntegrity Conditions:

1.

Is the data saved when the window is
closed by double clicking on the close box?

Check the maximum field lengths to ensure
that there are no truncated characters?

Where the database requires a vaue (other
than null) then this should be defaulted into
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fidds. The ussr mus dther enter an
dternative vdid vdue or leave the default
vdue intact.

4. Check maximum and minimum fidd vaues
for numeric fidds?

5. If numeric fields accept negative vaues can
these be stored correctly on the database
and does it make sense for the fied to
accept negative numbers?

6. If a st of radio buttons represent a fixed
st of vauessuch as A, B and C then what
happens if a blank vaue is retrieved from
the database? (In some Situations rows can
be created on the database by other
functions which are not screen based and
thus the required initid vaues can be
incorrect.)

7. If a paticular set of data is saved to the
database check that each vaue gets saved
fully to the database. Beware of truncation
(of grings) and rounding of numeric vaues.

M odes (Editable Read-only) Conditions.

1. Are the screen and field colors adjusted
correctly for read-only mode?

2. Should a read-only mode be provided for
this screen?

3. Aredl fidds and controls disabled in read-
only mode?

4. Can the screen be accessed from the
previous screen/menw'toolbar in read-only
mode?

5. Can dl screens avallable from this screen
be accessed in read-only mode?

6. Check that no vdidation is peformed in
read-only mode.

General Conditions:

1. Assurethe exisgence of the "Help" menu.

2. Aswure that the proper commands and
options are in each menu.

10.

11.

12.

13.

14.

15.

16.

Asaure that dl buttons on dl tool bars have
acorresponding key commands.

Assure that each menu command has an
dternative (hot-key) key sequence which
will invoke it where gppropriate.

In drop down ligt boxes, ensure that the
names are not abbreviations/ cut short

In drop down list boxes, assure that the list
and each entry in the list can be accessed
via gppropriate key / hot key combinations.

Ensure that duplicate hot keys do not exist
on each screen

Ensure the proper usage of the escape key
(which is to undo any changes that have

been made) and generates a caution
message “Changes will be lost - Continue
yes/no”

Asaure that the cancd button functions the
same as the escape key.

Assure that the Cancel button operates as a
Close button when changes have been
meade that cannot be undone.

Asaure that only command buttons which
are used by a particular window, or in a
particular didog box, are present. - l.e.
make sure they don’'t work on the screen
behind the current screen.

When a command button is used
sometimes and not at other times, assure
that it is grayed out when it should not be
used.

Asaure that OK and Cancd buttons are
grouped separately from other command
buttons.

Asaure that command button names are not
abbreviations.

Asaure that dl fidd labdsnames are not
technica labds, but rather are names
meaningful to sysem users.

Asaure that command buttons are dl of
amilar Sze and shape, and same font and
font 9ze.
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

Asaure that each command button can be
accessed viaa hot key combination.

Assure that command buttons in the same
window/dialog box do not have duplicate
hot keys.

Assure that each window/didog box has a
clealy marked default vdue (command
button, or other object) which is invoked
when the Enter key is pressed - and NOT
the Cancel or Close button

Assure that focus is set to an object/button
which makes sense according to the
function of the window/diaog box.

Assure that adl option buttons (and radio
buttons) names are not abbreviations.

Assure that option button names are not
technicd labds, but rather are names
meaningful to system usars.

If hot keys are used to access option
buttons, assure that duplicate hot keys do
not exist in the same window/dialog box.

Assure that option box names are not
abbreviations.

Assure that option boxes, option buttons,
and command buttons are logicaly grouped
together in clearly demarcated aress
“Group Box”.

Assure that the Tab key sequence which
traverses the screens does so in a logica

way.

Assure condstency of mouse actions across
windows.

Assure that the color red is not used to
highlight active objects (many individuds
are red-green color blind).

Assure that the user will have control of the
desktop with respect to generd color and
highlighting (the application should not
dictate the desktop  background
characterigtics).

Asaure that the screen/window does not
have a cluttered appearance.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.
42.

43.

45.

46.
47.

Ctrl + F6 opens next tab within tabbed
window.

Shift + Cirl + F6 opens previous tab within
tabbed window.

Tabbing will open next tab within tabbed
window if on last fidd of current tab.

Tabbing will go onto the 'Continue button if
on lag fidd of last tab within tabbed
window.

Tabbing will go onto the next editable fidd
in the window.

Banner style and sze and display exact
same as existing windows.
If 8 or less options in a list box, display al

options on open of list box - should be no
need to scroll.

Errors on continue will cause user to be
returned to the tab and the focus should be
on thefield causing the error. (l.e. thetab is
opened, highlighting the field with the error
onit).

Pressing continue while on the firg tab of a
tabbed window (assuming dl fidds filled
correctly) will not open al the tabs.

On open of tab focus will be on firg
editable fied.

All fonts to be the same

Alt+F4 will close the tabbed window and
refurn you to man screen or previous
screen (as appropriate),  generating
"changeswill belost" message if necessary.
Microhelp text for every enabled fiedd and
button

Ensure dl fidds are disabled in read-only
mode.

Progress messages on load of tabbed
screens.

Return operates continue.

If retrieve on load of tabbed window fails
window should not open.
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Specific Field Tests
Date Field Checks

Asaure that legp years are vadidated correctly
and do not cause errorsmiscal culations.

Asaure that month code 00 and 13 are vaidated
correctly and do not cause
errorgmiscaculations.

Assure that 00 and 13 are reported as errors.

Assure that day values 00 and 32 are vadidated
correctly and do not cause
errorsmiscalculations.

Assure that Feb. 28, 29, 30 are validated
correctly and do not cause erord
miscaculaions.

Assure that Feb. 30 is reported as an error.

Assure that century change is vaidated correctly
and does not cause errors’ miscaculations.

Asaure that out of cycle dates are vaidated
correctly and do not cause
errors/miscalculations.

Numeric Fidds

Asaure that lowest and highest vaues are
handled correctly.

Asaure that invaid vaues ae logged and
reported.

Asaure tha vdid vaues are handles by the
correct procedure.

Asaure that numeric fidds with a blank in
position 1 are processed or reported as an
error.

Asaure that fidlds with ablank in the last pogtion
are processed or reported as an error an error.

Assure that both + and - values are correctly
processed.

Assure that division by zero does not occur.
Include vaue zero in dl cdculdions

Include a least onein-range vaue.

Include maximum and minimum range vaues

Include out of range vaues above the maximum
and below the minimum.,

Assure that upper and lower vaues in ranges
are handled correctly.

Alpha Field Checks

Use blank and non-blank data.

Include lowest and highest values.

Include invalid characters and symbols.
Include valid characters.

Include data items with firgt position blank.
Include data items with last position blank.

3. VALIDATION TESTING - STANDARD
ACTIONS

On every Screen

Add
View
Change
Ddete
Continue

Add
View
Change
Ddete
Cancd
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Fll each fidd - Vdid data they make sense. Applications may use other

modifiers for these operations.
Fill eech fidd - Invadid data
Different Check Box combinations
Scroll Ligs
Help
Fill Ligts and Scrall
Tab
Tab Order
Shift Tab
Shortcut keys- Alt + F

CONTROL SHORT KEYS

Recommended CTRL+L etter Shortcuts

Key Function
CTRL+Z Undo
CTRL+X Cut
CTRL+C Copy
CTRL+V Paste
Suggested CTRL +L etter Shortcuts
Key Function
CTRL+N New
CTRL+O Open
CTRL+P Print
CTRL+S Save
CTRL+B Bold*
CTRL+ Italic*
CTRL+U Underline*

* These shortcuts are suggested for text
formatting applications, in the context for which
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Shortcut keys & Hot Keys

Key No Modifier | SHIFT CRTL ALT
F1 Hep Enter Help N\A N\A
Mode
F2 N\A N\A N\A N\A
F3 N\A N\A N\A N\A
F4 N\A N\A Close Close
Document Application
Window Window
F5 N\A N\A N\A N\A
F6* Move Move Move to next Moveto
clockwiseto counterclockwi | document goplication's
next pane of seto next pane | window; top next open non-
activewindow | of active window moves | document
window to bottom of window
stack (adding (Adding SHIFT
SHIFT reverses order
reverses action: | of movement)
previous
window moves
to top.
F7 N\A N\A N\A N\A
F8 Toggleextend | Toggle Add N\A N\A
mode, if mode, if
supported supported
F9 N\A N\A N\A N\A
F10 Toggle menu N\A N\A N\A
Bar activation
F11,F12 N\A N\A N\A N\A
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@ Companies

Cap Gemini & Erng & Young

Cap Gemini, the French-based software house,
has reached an agreement with Erngt & Young
to acquire its consulting and IT services am.
The completion of the transaction is now subject
to the vote of Erngt & Young partners on a
country by country basis.

The new company will have a strong posgtion
both in Europe and in the USA, diminating a
Cap Gemini weekness. It will however be
interesting to see how the culturd differences
between a traditional software house and a
patnership-based company will influence the
fuson of these two organizations.

Linux my Love

Cord and Inprise/Borland announced in
February that they have entered into a merger
agreement, with the god to become a leader in
the Linux market. The combined revenues of the
two companies in 1999 were of $418 million.

These two companies have in common a long
higory in the shade of Microsoft. The office
productivity suite of Corel has never been redly
competitive agangt Microsoft or Lotus/IBM
products. The recent life of Inprise has been
agitated aso. Its new orientation (and name)
towad middlevae with the Visgenic's

Vigbroker acquidtion has not been a hbig
success. Its main assets are its competencies in
software  development  environments  with
products like Delphi or JBuilder. Pat of the
technology is dso licensed to bigger players like
Oracle.

The bases of this marriage seem as ungtable as
the two companies. If the Linux name has a big
marketing potentia in financid maket and a
good future as a server or home computing
operating system, | could not see a spectacular
growth as a professiond desktop system, that is
the main market for office productivity suite and
software development environments. The least
we can hope is that the merger process will not
damage too much the qudity and evolution of
| nprise software development products.

Big Fish gets Bigger

In mid-February, Computer  Associates
Internationa (CA) announced an agreement to
acquire Sterling Software.

Sterling Software was often compared to CA in
its drategy of acquiring a lot of companies to
cash on licenses. In the recent years, Sterling
has acquired Knowledgeware (ADW), TI
Software (IEF/Composer), Synon and Cayenne
Software. All these products were remixed in a
new line usng the "Cood:" prefix. With its
acquidtion by CA, the probability of having a
srong company working on the evolution of
software engineering tools seems to vanish. If

Everlasting Advertisement Available

5000 registered readers receive Methods & Toolsviae-mail...
More than 5000 vigtors read the online HTML verson...
More than 500 times downloads each month for the past issuesin PDF version...

Advertisein Methods & Toolsand you will harvest resultsforever!
(and this space costs only $60!)

Interested? Contact us. franco@martinig.ch
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we examine the list of companies and products
acquired by CA (IDMS; Ided/Datacom,
Clipper, Ingres, Plainum,...), we can see that
none has left a mark as an technology innovator
after its absorption. The problem is that
customers working in treditiond and mainframe
environments have now fewer chances to find
another aternative except working with CA...

$9% £ Numbers

Wanted: Happy Workers

"The average job tenure in IT has shrunk to
about 13 months, down from about 18 months
two years ago"

Source "The Joy of Quitting",
February 7, 2000

Fortune,

Think about your job today. How much time
would you say that you spend working or

thinking about work?

TOOMUCHEIME ... 50%
Jud theright amount of time..................... 47%
Not enough time......cceeeveeieee e 3%
Think again about your job today. How well
would you say that you are paid?

Morethan enough ..........ccceeeveeveecieseennen. 7%
I TS = 07070 o O 33%
NOt €N0UGN. ..o 60%

Overdl, do you think that your job has?

Exceeded your expectations.................... 16%
Meét your expectations...........ccoerereeneen. 52%
Fdlen short of your expectations.............. 28%
Been completdy disgppointing.................... 4%

Source: "Great Expectations?’, Fast Company,
November 1999

From the same Fortunés aticle "So what
makes people dart looking in the first place?
The short answer is bad management 'People
don't quit because of money' says Bev Kaye, a

retention expert and co-author of Love 'Em or
Lose 'Em 'People leave bad bosses.”

So if you think that people are the key success
factors in software project, try to keep them

happy.

I-!!l In Others Words

The Blame Game

"Blaming is a sdf defense mechanism. People
react persondly, in agroup, or as a corporation,
when they are under pressure, make mistakes,
ae put into uncomfortable Stuations, or ae
attacked. They react in two basic ways (with
variations); they fight back (attack) or they
withdraw. People blame others to deflect a
problem, incident, or negdtive attention away
from themsdves We dl have been involved in
the blame game — on both the recalving and
giving ends.

Blaming can have varying degrees of impact,
and its intengty and the harm it may cause range
widdy. Someone may point the finger & us—or
we may point it at someone else —for a problem
we may or may not have caused. We may
become the targets of intimidating grilling tactics
intended to have us own up to causng the
problem. An individua or organization may try
to keep employees congantly under its thumb
by tdling them how unworthy they are this is
common in environments that do not tolerate
mistakes. In perhaps the worst case, a
supposedly  trusted  friend, maybe under
pressure, diverts blame toward you and hurts
you persondly or professionadly.

Why do we blame? We have been conditioned
to do s0. Many of us learn a a young age that
owning up to midakes can have dire
consequences — physicd punishment, loss of
privileges, beittlement, and so forth. We learn
defense mechaniams like the blame to cope, and
learn from our parents sometimes lessthan-
ddlar examples that blaming is okay. This
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conditioning is renforced throughout our
lifetimes in dl facets of society. In the business
world, we primarily play the game because it is
easy (with few if any gpparent repercussons),
we are used to playing it, and we fed we need
to protect oursalves and escape responsbility
for our actions.

[...] The blame game pervades our business
culture at the work group, department and
corporate leves. Its extreme form, scapgoating,
indigates reorganizations, layoffs, mergers and
financid manipulations to mask red problems
and deflect the true cause of falure should these
measures not succeed. A number of
organizations never successfully complete these
undertakings despite public assartions and
appearances to the contrary.

Why many large-scale changes do not succeed
is difficult to say. Is it because corporations
didnt have the right business mativation, didnt
plan wel, or didnt have the know-how,
patience or perseverance? Because we don't
want to analyze and reved our falures to others,
and because we use the blame game wedl to
deflect blame away from the root cause of
falure, we may never know why these initiatives
fal. If we could examine these falures we might
well see the influence of the blame game in them.

[...] We must remember that people are the
foundation of our organizations. Processes
should support people and make them more
effective. Technology exigts to integrate with our
processes, automate them and make our people
more productive, not replace them. As
organizationd change agents we must
remember this and also demondrate it to our
cients — in our working reaionships, our
willingness to evaduate and use the best of their
practices, and our willingness to stand up to our
convictions. It must manifest in our efforts to
define and implement organizationd process and
technology implementation drategies that
consider the needs of the people affected.

Some specific organizationd remedies for the
blame game indude the following:

1. Stop deflecting problems — don't run away
from finding their root causes.

2. Take respongbility and admit mistakes as a
learning experience.

3. Change the blaming culture "avilize out” the
naturd inginct to blame,

4. Edablish objective performance standards
based on a common corporate vison and
vaues.

5. Build effective, adult-to-adult relationships
based on trust and respect.

6. Develop teamwork — we al snk or swim
together. Do not tolerate blaming on others.

7. Dont overlook persond agendas. Being
able to satidfy them helps people overcome
individud barriers.

The blame game gtarts and can be stopped at a
persond level — as individuas we can make a
big difference in successully implementing

podtive change & any organizaiond leve.

Lessons I've learned include maintaining a
savice ingdead of a sdf orientation, bdieving

there is no limit to the good we can do if we
don't care who gets the credit, an maintaining a
sengtivity toward others. To pargphrase Raph
Wado Emerson, we succeed when we offer the

best in ourselves and drive to leave the world a
better place. When we stop blaming people and

dart truly vauing them, and when we are not

afrad to take respongbility for our deeds, we
sow the first seeds of that success.

Source Manfred Hen, "The Blame Game',
|EEE Software, November/December 1998.

The Rookie Manager

"To get better a anything, you have to try, fal,
reflect, regroup, and try agan, until you
succeed. Your first successes are likely to be
gporadic and hard to repeat. Over time, and
with enough practice and experience, you will
improve your performance until you can perform
skillfully. 1t doesn't matter if the kil is cregting a
good object modd in UML, writing exception-
safe C++ classes, or negotiating a ddivery date
for your next release.
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[..] Pressman identifies some of the fears a
rookie project manager has when assuming a
new pogtion. One of the bigget was the
"Dilbert Factor", which | interpret as the fear of
gopearing technicdly incompetent in front of
your technica peers as you exchange nitty gritty
technica skills for management kills. Thisfear is
srongest in those who arent certain they want
to be managers. To be blunt, if you redly want
to be a good manager, youll accept that
increedng your management and leadership
kills will mean losing some technicd skills. And
yes, & times youll end up looking just as
cludess as Dilbert's pointy-haired boss. It is
inevitable.

I've found that a different kind of fear is often
mistaken for the "Dilbert Factor": the fear of the
unknown. Suppose a rookie project manager is
genuinely interested in becoming a manager, but
harbors a legitimate fear that she may Smply not
like management. In many companies this feer is
compounded by the fact that once your are
‘promoted”  from the technica ranks into a
project management podtion, there is little hope
of going back to a technicd postion without
being labded afalure.

We take a different gpproach a my company.
Indead of a onetime promotion from
development into project management, we try to
grow the project and genera management skills
of interested developers through a series of

assgnments.

[...] Developers can assume the role of project
lead without formally changing job title or role.
This  dlows  them to try on’
management/leedership roles without the usud
assumption that once you become a manager
you're stuck.

[...] At Aurigin, a developer can work on one
project, be a lead on the next, and go back to
working on athird. This provides the necessary
time to reflect on 'management’ experiences.
More importantly, weve found that when a
rookie manager has once agan become a
'normal’ developer she is a more effective team
member on the next projects. Smply put, to be
an effective leader, you must dso be an effective
follower!"

Source: Luke Hohmann, "Coaching the Rookie
Manager", |IEEE Software, January/February
1999
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