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Overview

. The GUI regression test paradigm

. Engineering regression automation: Some
successful architectures

. Planning for nearterm ROI
.30 common mistakes

. Questions to guide your analysis of
requirements
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The regression testing paradigm

This is the most commonly discussed
automation approach:

|. Create a test case
2. Run it and inspect the output

3. If the program fails, report a bug and
try again later

4. If the program passes the test, save the
resulting outputs

5. In future tests, run the program and
compare the output to the saved
results. Report an exception whenever
the current output and the saved
output don’t match.
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Costs and %@%@ﬁ@i @f

%%?@%@ Automation
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First s this really automation?

- Analyze product  -- Human

» Design test --  Human

« Run test Ist time -- Human

- Evaluate results --  Human

 Report Ist bug --  Human

- Save code --  Human

- Save result --  Human

- Document test --  Human

 Re-run the test -- Machine

- Evaluate result -- Machine plus human

if there’s a mismatch
« Maintain result --  Human

Woo-hoo! We really get the machine to do a whole lot of our work!

(Maybe ... but not this way.)
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This Is computer-assisted
testing, not test automation.

Computer assistance can be
very useful, but we don’t want
to confuse ourselves by calling

It more than it is.
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Cost and benefit:
The fundamental equations?

Can we really
model the costs
and benefits in
terms of these
equations?

Manual testing cost = Manual preparation cost ~ + (N x Manual execution cost) 2?7

Automated testing cost = Automated preparation cost + (N x Automated execution cost) ?7?

Of course not. They treat ...
- Maintenance costs as non-existent
- The information gained from manual and automated tests as comparable
- The incremental benefits as constant. Is the N' use really as valuable as the 2n¢?
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Direct costs

- Test case creation is expensive. Estimates for
individual tests run from 3-5 times the time to create
and manually execute a test case (Bender) to 3-10
times (Kaner) to 10 times (Pettichord) or higher
(custom controls).

- Automated test creators get paid more (on
average) than comparably senior manual test
creators.

You can
bring these
costs under
control, but

- Licensing costs can be quite high. You may have
to buy a license for any programmer who wants to
replicate any bug exposed by these tests.

- Maintenance costs can be enormous. Brian it will take
Marick estimates that the cost of revising (including
figuring out) a typical GUI test equals the cost of strategy,
programming it fresh. investment

- Development costs go beyond the test cases.
To bring maintenance costs under control, many
groups will develop test harnesses.
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Indirect costs:
Consequences & opportunity costs

- It typically takes longer per test to create an
automated GUI-level test than to create a manual test:

— You have to design, develop, test, document and store the test, not
just think it up and do it.

— Consequence: You probably won’t develop as many tests per
week. So ...

- You'll find some bugs later than you would have with manual
testing (because you’ll develop the tests later). It often costs
more to fix bugs later.

 You probably have to increase the testing staff in order to
generate automated tests. Otherwise, how will you achieve the
same breadth of testing?

« Your most technically skilled staff are tied up in automation, so they
aren’t doing bug hunting or training other testers.
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Effectiveness?

- Relying on pre-designed tests carries
the 20 questions problem.

— Defining a test suite before you
know a program’s weaknesses is
like playing 20 questions where you
have to ask all the questions before
you get your first answer.

« A common estimate at LAWST (and
elsewhere) has been that the GUI
regression tests found about |5% of
the total bugs found in testing.

— The numbers vary widely, but they
are disturbing. See our first
discussion of regression testing.

Some new
approaches offer
significant potential.
I’ll return to them
shortly.
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Benefits of regression come later

« A good set of regression tests might
eventually provide significant value

— Smoke tests, change detection in low-
risk areas, patches, localization ...

« But because they take so long to develop,
those benefits are delayed.

« Consider the version (not build) when
these tests are created:

—Rerun tests in this version probably have Muaintainability is
lower power than new tests essential for
« Several senior practitioners have recovering an
estimated a 3-version (e.g. 3-year) time investment in

to recover the investment. They posit
low reuse value in the first version and
include maintenance costs.

regression tests.
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Test automation requires
software engineering

« Win NT 4 had 6 million lines of code,
and |2 million lines of test code

- Common (and often vendor-

recommended) design and programming

practices for automated testing are
appalling:

-Embedded constants

—No modularity

-Ne® seurcE conirel

— 3o documentation
-No xequitements analysis
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Engineering
%g@@%a@ Automation
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A simple(?) example

« Let’s look at Calendar Creator
— Consumer market

— All you’re really trying to do is capture
events and lay them out on a pretty
calendar.

— How complex could that get!?

Manage and |
= Maintain Your |
®1 Schedule

115,000"

Premium Images |

150+
MW Customizable
4 Templates

Personalize With
* Photos
+ Images
» Artwork
« And More!

ol plan, Organize, Synchronize= =
The All-In-One Scheduling and Time Management TOOL e
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Calendar Creator

 Here are just some of the things we can vary in these calendars
- Different languages for headings
— Lots of basic layouts, or you can grow your own
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Select Calendar Template

Calendar Wiew:
kMonth j

Template Files: Fresiew:

Half Banner Harizontal Calendar

Half B anner “ertical Calendar

Harizantal w'all Calendar on £ pages ey,

Harizantal '/ all Calendar D

Single Page Horizontal '/ all Calendar Flucelholder

Single Page Yertical 'wall Calendar 4

Tranzparent Whole Image Calendar

Vertical \wall Calendar on 2 pages

Wertical “Wall Calendar

¢ Back | MHedt » | Cancel | Help |

- Lots of basic layouts — or you can grow your own

- “Templates are pre-formatted layouts that include artwork and text styles.
You can create new calendars from templates or apply a template to an
existing calendar.” (CC help)
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QuickStyles

Calendar Wiew:

kMorth j

Bnailable Quick Styles: Fresiew:

Macha Transparent Y Aprl 2005
kMocha

kModemn

Mature Tranzparent

M ature

Mautical Tranzparent

M autical

e

Fowder Transparent

Fowder

Frofezzional

Furple

F omantic

Seazcape Tranzparent

Seazcape

Southwest

Yictorian v

< Back | MHeut » | Cancel | Help |

“QuickStyles are pre-formatted font and color schemes that can be applied to any
calendar, even one that was created using a template. The QuickStyle you select
simply replaces all existing font and color options in the active calendar. Once you've
applied a QuickStyle, you can further customize the objects on your calendar to create
dramatic effects. You can even create and save your own QuickStyles.” (CC Help)
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Calendar Creator

 Here are just some of the things we can vary in these calendars
— Different languages for headings
— Lots of basic layouts, or you can grow your own
— Different color schemes

— Lots of pictures (use theirs or your own clipart) (of various
file types) (in various directories, maybe on a remote
machine)
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- Select Image Set

Select an image =et; Sample image prewiss;

American Landmarks M~
Birds

Buildings & Structures
Catz

Children

Cycling

Ciogs

European Landmarks
Flowwers 1

Flowers 2

Football

Fruit

G ail Goodwin

Hiking & Rock Climbing
Home Sweet Home
Indigenous Peoples
Inzects

International Landmark.z
Landzcapes

Love & Heartz

bMountaing ;
buzical Moments M Strall though Images

< Back | Hewnt » | Cancel | Help |

— Lots of pictures (use theirs or your own clipart) (of various file
types) (in various directories, maybe on a remote machine)

— (’m not showing the library / file navigation tabs, but they exist)

— One or more pictures for the month, on the top or sides
Goek D yW Terting %W eoascs  Comn Fomer 4 fm Bk 19



Calendar Creator

 Here are just some of the things we can vary in these calendars
— Different languages for headings
— Lots of basic layouts, or you can grow your own
— One or more pictures for the month, on the top or sides

— Lots of pictures (use theirs or your own clipart) (of various file
types) (in various directories, maybe on a remote machine)

— One or more pictures for the month, on the top or sides
-5 or 7 days per week, weeks start any day
— Add lots and lots of events to those days
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Import Event Categories
Select the files to uze for importing  events:
Actorg' birthdays German haolidays
Achezses' birthdays [ventionz
Arhizts' and directors' birthdaps [righ holidays
Sustralian holidays lzrael holidaps
Auztrian holidays [talian holidays
Belgian holidays [talian Saints' days
Brazilian halidays Japanesze holidays
Canadian-English holidays Jewizh holidays
Canadian-French haolidays Lutheran holidays
Chriztian holidays [Carmman) Luzembourg holidays
Danizh holidays kMuzicianz' birthdays
Dapz af honor - obzeryation; MHew Zealand holidays
Dutch holidays MHonwegian holidays
E cumenical holidays Qther notable birthdays
Epizcopalian holidays Phazes of the moon
Evangelical holidays Falitical and public pers
Firnizh holidays Partuguesze holidays
French holidays Prezhyterian holidays
French Saintz' days Roman Catholic holiday:
L4 >

¢ Back | Firizh | Cancel | Help |

We imported US holidays on the video. Here we’re adding dates for famous
inventions, Canadian-English holidays, days of honor, and Jewish holidays.
You can add your own events too, and make your own collection of them.
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Calendar Creator

 Here are just some of the things we can vary in these calendars
— Different languages (French, German, Russian, etc.) for headings
— Lots of basic layouts, or you can grow your own

— Lots of pictures (use theirs or your own clipart) (of various file
types) (in various directories, maybe on a remote machine)

— One or more pictures for the month, on the top or sides
— 5 or 7 days per week, weeks start any day

— Add lots and lots of events to those days

— Reformat and reposition the headings
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% Calendar Creator 8.0 - [Untitled1 : General calendar - Month]
@ File Edit ‘Wiew Lavout Add Calendar Events  Address  Window  Inkernet  Help

= = IR E R = =B
@E’L}D Month j"@@m

+

=
El
I

glTEN O]
+ Day (D1iggnc§;rm Day
April 2005
Monthly Flanner
24 25 26 27 28 29 30
Pasach Intagrate National Graenery
Circuit Bird Day
Patented Day
(19617

Printed by Calendar Creator for Windows on 852005

C)Zoom: 76%  (E) Tokal -

Ready

Reformat and reposition headings—from here...

B Frer 3 fores Bkt 13
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[ﬁ Calendar Creator 0.0 - [Untitled1® : General calendar - Month] [;]]
!Text Object Properties é

A Eallcon

Large Links
Shadow
Gold

o ; ."‘ J-_rr_llli

otal

Ready

Reformat it. | added a shadow to the text, filled the text with a “large
links” pattern, changed its color to gold, and then fit the text to a
balloon shape.
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% Calendar Creator 8.0 - [Untitled1® : General calendar - Month]

@ File Edit Wiew Lawout Add Calendar Ewents Address ‘wWindow  Internet Help

—~|H|&

=

ElE

Bl e

I T

S[7 ol

ElE]

BS

| |Mnnth

Bl 02 IS I E N

_* +
Eilsi | EIN = =S
EL3
Mar 2005 May 2005 Rada
MTWTFS| |smTwTFsS Patent
1234 1234567 1935
67 89101112 B 911121314
131151617 1219 151617 18192021
W2122I32U2525 pracus ef B ey e
21 2BX3031 23031
3 4 5 6 7 8 9
hitches
Inventea:
(12273
ord
Health
Day
10 11 12 13 14 15 16
HArtwar Bottle
Day Opener
Irwanite:
ﬁ;m" (17383 =
Patente:
(13487
17 18 19 20 21 22 23
Patrict's Radium Earth
Day Dizcove Day
. (1902
April 2005
Monthly Plammer
24 25 26 27 28 29 30
Pesach Integrate Mational Greener
Circuit Bird Day
Patentac Daw
(1061)
(o]
<] i B
Ready CZoom: 72% &Y

%W eonzas

 Here’s the calendar page for
April, so far

« Notice there are 2 events—

matches invented and World
Health Day on April 7.

« We can have more. They
overflow to the bottom of the
page if they don’t fit. (Or to the
next page if the bottom fills up.)

B Frner 3 foris Bkt 5



% Calendar Creator 8.0 - [Untitled1® : General calendar - Month]

e

&

@ File Edit Wiew Layout aAdd Calendar Ewents  Address  Window  Internet  Help

‘@_ @lEl% Ib‘l | & | ‘lTimesNewHomanMﬂhBﬂ F | g |E|§
BELL b EB] [ o
EilEl|NENEEEE

Mar 20 May 2005 Radar
. . 'l}. SMTWTEFS SMTWTFS Patentec
&?ﬂ 2@{}5 123 5 123 45617 (1935)
67 89101112 B 911121314
134151617 1512 151617 15192021
W2122I32U2525 pracus ef B ey e
232033031 203031
; 3 4 5 6 7 8 9
Matches
Irwente:
] (1827
ord
Health
Day
10 11 12 13 14 15 16
HArtwar Bottle
Day Opener
Irwanite:
Sty (1738 =
Patente:
(13487
17 18 19 20 21 22 23
Patriot's Radium Earth
Day Dizcove Day
(1902
24 25 26 27 28 29 30
Pesach Integrate Mational Greener
Circuit Bird Day
Patentac Daw
(1961
[} [] []
=  DMonthly Flanner =
()
< I N
Feady CZoom: 729 &Y

| moved April up and “Monthly

Planner” down (monthly planner

is still selected).
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Calendar Creator

 Here are just some of the things we can vary in these calendars
— Different languages (French, German, Russian, etc.) for text
— Lots of basic layouts, or you can grow your own
— Reformat and reposition the headings
— One or more pictures for the month, on the top or sides

— Lots of pictures (use theirs or your own clipart) (of various file
types) (in various directories, maybe on a remote machine)

-5 or 7 days per week, weeks start any day

— Add lots and lots of events to those days. One or more events on
any day. Different typefaces and sizes for each event

— Reformat and reposition the headings
— Zero, one, or more pictures on any day

- Width and height of the day (in the calendar table) depend
on size of the paper and the size of graphics (if any) beside
or above or below the table
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Page setup

Letter 3172 %11 10 -

-
ey

« Let’s make the page smaller.
- We've got text at the top and the bottom...
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Changed from 8.5 x || to 2.5 x 5.0 and from portrait to landscape
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\@I@IHI%IELII“IEDI_.I_ — *—JIBIIIUIDI—

‘@l |||:j'—i|— |Month JH*'*' Bl @| | [;:I—h— —1
Ei

EINESISI|

Mar 20 May 2005

.I SMTWTFS SMTWTFS
A§ﬂ1 2{}{)5 TaTE | [Tavises 5?;'5";“

Radar

67 39101112 B 91011121311
13817 1519 151617 18192029
AT Z2IITL255 prchot el e, e e i

2 2B:A031 203031
3 4 5 6 7 8 9
Matches
Irwente:
] (1827
ord
Health
Day
10 11 12 13 14 15 16
Artwar Bottle
Day Opener
Irwanite:
Safaty L
Pin (1738) =
Patente:
(13487

17 18 192 20 21 22 23

Patriot's Radium Earth
Day Dizcove Day
(1902

Page setup had no effect on the
calendar onscreen.

24 25 26 27 28 29 30

Pesach Integrate Mational Greener

Circuit Bird Day

Patentec Daw

(10613

Monthly Flanner
[

o] e Im Y
Ready Clzoom: 723 &Y
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P‘gi alendar Creator 5.0 - l!_::::“llr-l hei General calendar - !-_||_|uﬁ',] T D N

Frint.... I [ et F‘agel Frew 533_::1-5' Two Fage Zoom |n .Tf:uc-n.[_!nlrl Cloze

Page 1 Cifzoom: 74% & o

The print preview adjusts things reasonably
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" ™

Calendar Creator 8.0

Your custom paper stock may not
be supported by vour printer.
Calendar Creatar will by to print
or thiz paper stock, anmaay.

I the event that this faillz, the defadilt
paper stock will be uzed.

----------------------------------

----------------------------------

« Print Preview gives this message.
« Looks like we'll get different messages depending on the printer.
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Calendar Creator

Here are just some of the things we can vary in these calendars
— Different languages (French, German, Russian, etc.) for text
— Lots of basic layouts, or you can grow your own
— Reformat and reposition the headings
— One or more pictures for the month, on the top or sides

— Lots of pictures (use theirs or your own clipart) (of various file types) (in
various directories, maybe on a remote machine)

-5 or 7 days per week, weeks start any day

— Add lots and lots of events to those days. One or more events on any
day. Different typefaces and sizes for each event

— Reformat and reposition the headings
— Zero, one, or more pictures on any day

— Width and height of the day (in the calendar table) depend on size of the
paper and the size of graphics (if any) beside or above or below the table

- Change margins, spread a calendar across several pages, or
shrink to fit several on one page when we print.
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Page setup

Change several different margins
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Spread a calendar across several pages, or shrink calendars to fit
several on one page when we print.
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"+ Rotate right:
" Rotate Jeft

If we’re printing over several pages, we may want to print double-sided.
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Calendar Creator

— Reformat and reposition the headings
— One or more pictures for the montp

— Add lots and lots of days. One or more events on any
day. Different type or each event

— Reformat and » eadings

— Zero, one es on any day

— Width anc e day (in the calendar table) depend on size of the

— Change margins, spread a calendar across several pages, or shrink to fit
several on one page when we print.
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Designing reusable tests

- We've just looked at three types of
variation:

-~ How the program interacts with
input devices (picture files, event

files—and a whole address database we Our goal is to
haven’t looked at) partition the solution
— How the program interacts with so changes to the
output devices (printers, but there are software or
disks and displays too) environment require
— How the world designs calendars only narrow, focused
(and how you can use the program to changes,tojthe tests.

make calendars that people in the world
would consider functional and/or pretty)

« So let’s start with tests associated with
these.
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Variation associated with

input devices
« Build
— Graphics libraries
— Event datafiles
— Address databases
- that live in
— Different directories
— On different drives
- Local and remote

« and are in different states of
repair

» and plan to make them available,
unavailable, or to interrupt their
availability during use

e program will have to
deal with new kinds of
Inputs from new devices
no matter how it Is
designed or implemented.
What other input devices
should we plan for?
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Variation associated with
output devices

- We don’t need to know how this
program will print to design tests of
calendars that are bannered across
pages (multiple pages that have to be
pasted together).

« What other test ideas can we
develop that depend on the
characteristics of the printer or the
paper or the program’s interface to
them!?

— Can we build a list of test ideas
for variation among (e.g.) printers!?

ping with chang
the capabilities
output device,
In these ideas) fo
changes in the
program.

—Is it possible to take an output
and transform it before printing it,
so that it is more challenging for
the target printer?
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Variation in desired results

- How the world designs
calendars

— There are plenty of calendar
designs in the world.

— Some attributes vary from
country to country (e.g.
weekdays vertical or
horizontal).

— Designs involve taste and
function—Ilayout for a small
DayTimer page will be very
different from layout for a
wall calendar.

Gkt D yﬁm ﬁ.@ gW eoasas

could build a
rge database of
calendar designs,
to use as tests,
without once
referring to any.
Implementation
details of the
program.
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Another source of variation: The Ul

- The presentation of a program can change
without any change to its underlying
capabilities. For example:

— The name of any menu item or command or
dialog can change.

— Any item can move from one menu or dialog
to any other menu or dialog.

— The sequence of sub-tasks can change order,
and some might be added or separated.

— The effect of one choice on another can
change.

— The presentation of choices might depend
on display bandwidth.

— The presentation of choices might depend
on the user interface (system-selected)
language

ther than
ng to force
ple to lock
down the Ul so
WEe can treat it
like a set of
constants, let’s
recognize that
It 1s a collection
of variables.
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A fifth locus of variation:
The test tool

« What is the syntax of your test
tool’s programming language!
— When did it last change!?

- Have you ever tried to port
your tests from one vendor’s

tool to another’s?

— Do you really want all your Can we write our
tests to be locked to a specific tests In a language
vendor because of the cost of that is independent
porting to a new tool of the language of
language!? the test tool?
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A data-driven approach - 1

- Define your tests in a combination
chart:

— Attributes of the calendar go across
the top of a very wide table

— One row per test
— The cell defines the value, such as P
» What month Brenda

» What typeface / size / style Takara was

- What event lists are loaded the champion
» Where the main calendar picture of this
for that month is positioned approach at

» What the picture is Power Up
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A data-driven approach - 2

- The combination chart is parsed and
executed by an interpreter

—Select a row (e.g. Row 3). This is a
specification of a test.

— The interpreter reads the values of the
cells in Test 3, one column at a time.

— A distinct method (test script) is
associated with each column

- Example: If the column specifies a date,
the method navigates the calendar to
that date.

- The primary chart includes values
specific to calendars, not to the devices,
Ul or test tool.

- You might extend the chart (or use a linked
chart) to specify device-dependent tests.
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A data-driven approach - 3

« |t often makes sense to write a
wrapper around every one of the
test tool’s commands.

. So,

— rather than directly calling the
tool’s MoveObjectUp command

—you might create your own
MyMoveObjectUp command

= that calls MoveObjectUp

—and then write all of your code to
call MyMoveObijectUp.

Gkt D yﬁm {7@7 %W eoasas



A data-driven approach - 4

 An higher-level execution engine runs the
test process:

— Reads in the appropriate table(s)
— Points the interpreter at the table(s)
— Sets up output
* In our case, for each test:
— Print Section | (probably | page)
» Name the test (title of calendar)

» list all the settings (variables and
their values)

— Print Section 2 (probably | page)
» The test result (the calendar)

ot D yW ﬁ%y %W 2oz s

Note: | have
simplified and
extended this

from the original

Power Up work, to
make a clearer

teaching example.

B Fner 3 foris Bk A



A data-driven approach - 5

* In principle, you could extend this:
—Include a “Results Saved” column
- If no results yet saved
— Save the test results to file

— Set the value (perhaps file location) in
Results Saved

- If results are already saved,

With this, you

—Save the test results to a temp file nave a regression

— Compare current results with the test tool.
previous results Without it, you
— Report any discrepancies detected still have a
- In practice, you probably want to save perfectly good test

alphanumeric or logic results, or not bitmaps
because there are serious bitmap-equivalence
problems to solve.
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A dafa-driven approach - 6

- We stopped at test execution.

— There were so many variables to play with that
we didn’t have time to repeat tests the program
had already passed. So we did risk-based
regression (retest in same areas) rather than
reuse based regression (retest with same tests)

— Of course, we still had tests available for reuse

to verify a bug fix In essence, the
- The execution engine allowed testers to write tool supported
logical specifications of their tests, focusing on exploratory.
creating interesting patterns of test inputs, instead testing of a
of being distracted by time-consuming and error- complex
« The printouts—in this case—adequately described skilled tester.

expected results, supporting visual inspection for
pass/fail.

ot D y%am {7‘%@'7 %W 2oz s Corre Tornen 4 fm DBk 49




Data driven architecture:
What did we achieve?

- Testers used a test design tool (spreadsheet
with appropriate columns) and their input to
the tool directly translated to test execution

— Natural interface
— Highly resilient in the face of constant change
— We automated execution, not evaluation

— Testers focused on design and results, not
execution

— Saved SOME time
—We didn’t run tests twice

—Served, in this case, as a support tool for
exploration, rather than regression

— Extends naturally to regression in
appropriate cases

ot D yﬁm {7@7 %W eoasas
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Data driven architecture:
What did we NOT achieve?

» Several problems with this approach

— No model for generating tests. It takes
whatever we provide, good or bad.

— No model or evaluation of any type of
coverage.

— No provision for sequential effects, this
is pure no-sequential combination
testing.

—We have a column for every variable,
even though many tests will set far fewer
variables.

— The spreadsheet can get unmanageably
wide.

— For programs that let you set the same
variable (do the same thing) repeatedly,
this approach becomes unusable.

ot D yW 7@ %W 2oz s
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Other data-driven architectures

While we were developing this in 1992-93,
Hans Buwalda was publishing a more general
solution:

— Rather than put every variable into its own
separate column and then define a separate
setter method for every variable

—~ :—Ians wouilrd c:'fatel. dclmaln-speaﬁc parameters in a
anguages for his clients spreadsheet.

« The verbs are action words — keywords hey are read and
that represent a client-meaningful task executed via an
and are named in a client-meaningful way interpreter, with t

« The nouns are data (parameters) same maintainabili

- An action word might get some data, set penefits as In; the; last
some data, and manipulate some data. 2h'e rnmoje
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Data-driven architectures
aka GUI Testing Frameworks

» Since Buwalda’s paper (and early papers from
several others, including Bret Pettichord),
this solution has gained much popularity

- All of the frameworks are code libraries that
separate designed tests from code details.

— modular programming of tests
— reuse components

— hide design evolution of Ul or tool
commands

Bu{" many
Veht’or‘s an

: . try to use,
—independence of application (the test case) ‘ l

from user interface details (execute using capture-replay

keyboard? Mouse? API?) After all, who
— provide opportunity to routinely needs

incorporate important utilities in your
tests, such as memory check, error
recovery, or screen snapshots

maintainability
r 3“?
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Data-driven / keyword driven
approaches: common problems

- No model for generating tests
- No measurement or model of coverage

« Domain-specific languages are poorly
researched and hard to design

— The people who will be designing them
in the field are typically, in terms of
language design, amateurs.

Some of
these do a
better job of
supporting
exploration
than others.

- Some tools require close collaboration
between business analyst (non-
programming tester) and a programmer.

— Tests may be flexible in terms of data
values, but inflexible in terms of order
or combination with new variables or
tasks.
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GUI Regression Automation Readings

« Chris Agruss, Automating Software Installation Testing

- Tom Arnold, Visual Test 6 Bible

- James Bach, Test Automation Snake Oil

- Hans Buwalda, Testing Using Action Words

- Hans Buwalda, Automated testing with Action Words: Abandoning Record & Playback
- Elisabeth Hendrickson, The Difference between Test Automation Failure and Success
« Mark Fewster & Dorothy Graham, Software Test Automation

- Linda Hayes, The Automated Testing Handbook

« Doug Hoffman, Test Automation course notes

- Cem Kaner, Avoiding Shelfware: A Manager’s View of Automated GUI Testing

- Cem Kaner, Architectures of Test Automation

- John Kent, Advanced Automated Testing Architectures

- Bret Pettichord, Success with Test Automation

- Bret Pettichord, Seven Steps to Test Automation Success

- Keith Zambelich, Totally Data-Driven Automated Testing

ACKNOWLEDGEMENT

Much of the material in this section was developed or polished during the meetings of the Los
Altos Workshop on Software Testing (LAWST). See the paper, “Avoiding Shelfware” for lists
of the attendees and a description of the LAWST projects.

ot D y%m 7@ %W 2oz s Corre Tornen 4 fm Dok 55



Three modern examples of
data-driven approaches

 SAFS: Software Automation Framework Support
— http://safsdev.sourceforge.net/Default.htm

- TestArchitect (from LogiGear)

— http://www.logigear.com/products/testarchitect/
— This is Buwalda’s latest work

- FIT: Framework for Integrated Test
— http://c2.com/cgi/wiki!FrameworkForIntegratedTest

« For more links to (especially open source) GUI-level and code-
level test harnesses

— http://c2.com/cgi/wiki?TestingFramework
— http://www.io.com/~wazmo/blog/archives/2004_01|.html

« The main GUI test tool vendors also support data-driven testing

ot D yW {75’4@7 %W eonzas Corre Tornen 4 fm Dok
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You can plan for near-term RO

- Some tests are fundamentally repetitive,
and are reused many times in a short time

— Smoke testing

« Check every build with such basic
tests that failure disqualifies the build.

If 1t costs 10x as
_ Variations on a theme much to

- Many instances of almost the same
test, slight variations in data or timing as to run it by

» Useful for troubleshooting hand, but you’ll

— Configuration testing

» Test 50 printers, same test suite,

same night. course you
- Who would want to run this suite should automate
50x by hand? it.

ot D g%am {7‘;&4)7 %W 2oz s Corre Tornen 4 fm Dok
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You can plan for near-term RO

« Some tests are too hard to do manually.
Automate these tests to extend your reach

— Load and stress testing

— Life testing
— Function equivalence testing
— Performance benchmarking The value of
» Oracle (early 1980’s) did performance automating these |
comparisons of features from build to not that you save
build to expose anomalous timing few nickels.
diferences. The value is that
— often caused by delayed-fuse bugs, automation lets yo

like wild pointers gain information

that you couldn’t
otherwise gain.

— bugs that might not become visible
in normal testing until much later
(and then they are irreproducible).
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30 Common JMistakes in

@?@é@% A utomation
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Common mistakes in GUI
test automation

2
3.
4

Don’t write simplistic test cases.

Don’t make the code machine-specific.

Don’t automate bad tests.

Don’t create test scripts that won’t be
easy to maintain over the long term.

Avoid complex logic in your test
scripts.

Don’t mix test generation and test
execution.

Don’t deal unthinkingly with ancestral
code.

Don’t forget to retire outdated or
redundant regression tests.

ot D yW {75’4@7 %W 2oz s
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Common mistakes in
GUI test automation

9. Don’t spend so much time and effort on
regression testing.

10. Don’t stop asking what bugs you aren’t
finding while you automate tests.

I1. Don’t use capture/replay to create tests.

12. Don’t write isolated scripts in your spare
time.

13. Don’t assume your test tool’s code is
reliable or unlikely to change.

14. Don’t put up with bugs and bad support
for the test tool.

15. Don’t “forget” to document your work.

16. Don’t fail to treat this as a genuine
programming project.
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Common mistakes in GUI
test automation

17. Don’t insist that all your testers (or all
the testers you consider skilled) be
programmers.

18. Don’t give the high-skill work to
outsiders.

19. Don’t underestimate the need for staff
training.

20. Don’t use automators who don’t

understand testing (or use them
cautiously).

21. Don’t use automators who don’t
respect testing.

22. Don’t mandate “100% automation.”

ot D yW {75’4@7 %W 2oz s
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Common mistakes in GUI
test automation

23.

24,

25.

26.

27.

28.

29.

30.

Don’t underestimate the cost of
automation.

Don’t estimate the value of a test in terms
of how often you run it.

Don’t equate manual and automated
testing.

Don’t underestimate the need for staff
training.

Don’t expect to be more productive over
the short term.

Don’t put off finding bugs in order to
write test cases.

Don’t expect to find most of your bugs
with regression tests.

Don’t forget to clear up the fantasies that

have been spoon-fed to your management.
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Reguirements Analysis

ﬁ’@? E@g@@@ggé@% & utomation
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Requirements analysis

Automation requirements aren’t only about the
software under test and its risks. To understand
what we’re up to, we have to understand:

— The software under test and its risks
— How people will use the software

— What environments the software runs under
and their associated risks

— What tools are available in this environment

and their capabilities \We can do the

same stakeholde
and interests

— The development strategy and timeframe for
the software under test

— The regulatory / required recordkeeping
environment

— The attitudes and interests of test group for test _
management. documentation.

— The overall organizational situation

analysis as we did
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Requirements analysis

- Requirement:
— “Anything that drives design choices.”
 The paper (Avoiding Shelfware) lists 27 questions. For example,
- Will the user interface of the application be stable or not?
- Let’s analyze it.
— The reality is that, in many companies, the Ul changes late.

— Suppose we’re in an extreme case, the Ul changes frequently and
very late.

— Does that mean we cannot automate cost effectively?
— No. It means that we should

Do only those types of automation that can yield a fast return on
investment, or

» Invest carefully in an approach that maximizes maintainability.
Goek D yW Terting %W eoascs  Comn Fomer 4 fm Bk 6/



Requirements questions

« Will the user interface of the application
be stable or not!?

- Who wants these tests! To what degree
are they favored stakeholders? What
influence should they have over your test
design!?

- Does your management expect to recover
its investment in automation within a
certain period of time! How long is that
period. How easily can you influence these
expectations?

- Are you testing your own company’s code
or the code of a client? Does the client
want (is the client willing to pay for)
reusable test cases or will it be satisfied
with bug reports and status reports!?
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Requirements questions

« Do you expect this product to sell through
multiple versions?

Do you anticipate that the product will be
stable when released, or do you expect to
have to test Release N.OI, N.02, N.03 and
other patch releases on an urgent basis after
shipment!?

Do you anticipate that the product will be
translated to other languages? Will it be
recompiled or relinked after translation (do
you need to do a full test of the program
after translation)? How many translations
and localizations!?

« Does your company make several products
that can be tested in similar ways? Is there
an opportunity for amortizing the cost of
tool development across several projects!?
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Requirements questions

« How varied are the configurations
(combinations of operating system
version, hardware, and drivers) in your
market? (To what extent do you need to
test compatibility with them?)

« What level of source control has been
applied to the code under test! To what
extent can old, defective code
accidentally come back into a build?

- How frequently do you receive new
builds of the software!

- Are new builds well tested (integration
tests) by the developers before they get
to the tester?

- To what extent have the programming
staff used custom controls!?
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Requirements questions

- How likely is it that the next version of
your testing tool will have changes in its
command syntax and command set?

- What are the logging/reporting capabilities
of your tool? Do you have to build these in?

« To what extent does the tool make it easy
for you to recover from errors (in the
product under test), prepare the product
for further testing, and re-synchronize the
product and the test (get them operating at
the same state in the same program).

- In general, what kind of functionality will
you have to add to the tool to make it
usable?
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Requirements questions

- Is your company subject to a regulatory
requirement that test cases be
demonstrable!?

« Will you have to be able to trace test
cases back to customer requirements and
to show that each requirement has
associated test cases!

* Is your company subject to audits or
inspections by organizations that prefer
to see extensive regression testing?

» Is your company subject to a litigation
risk that you should manage partially by
making sure that test cases are
demonstrable?
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Requirements questions

- If you are doing custom programming, is
there a contract that specifies the
acceptance tests! Can you automate
these and use them as regression tests?

- What are the skills of your current staff?

 Must it be possible for non-programmers
to create automated test cases!

 Are cooperative programming team
members available to provide automation
support such as event logs, more unique
or informative error messages, and

hooks for making function calls below the
Ul level?
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Requirements questions

» What kinds of tests are really hard in
your application? How would automation
make these tests easier to conduct?

« To what extent are oracles available?

« To what extent are you looking for
delayed-fuse bugs (memory leaks, wild
pointers, etc.)!
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Think about:

- Regression automation is expensive
and can be inefficient.

« We are doing computer-assisted
testing, not full automation.

- Regression is just one target of
(partial) automation. You can create
and run new tests instead of reusing
old tests. And set management

expectations with care.

« Developing programmed tests is
software development.

- Maintainability is essential. In this respect, tool

. vendors can sometimes
- Extending your reach may be more

valuable than repeatedly reaching for be your worst enemies.
the same things.

« Design to your requirements.
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