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1. Introductions
—Problem And Solution Of Testing A Web System -




Current Web System

B A web system has become complex by advanced
technology and diversification of user request

Security Authentication

Session Status

SSL

Browser button(back-button. update-button etc)
Connections with other systems

Increase in the number of screens ............ Etc.

0 o A R W o A

Creating test :
creating tes m=) Short period
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Current Problems

Under the circumstances.........

Testing a current web system
has two problems.
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Problems in Testing a Web System (1)

Too many technical information

browser button(back, update),SSL,cookie ,session
information, etc...

All detail specs are not described in
specifications

4

It is difficult to create
complete test cases .
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Problems in Testing a Web System (2)

A period of system development was
decreased.

4

Know-how of testing screen transition is
left as implicit knowledge of expert test
engineers, and tools are seldom used.

Test quality depends on a skill level
of each test engineer.
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Suggestion to Solution

Suggestion:

A method to describe screen transition diagrams,
under consideration of characteristics of web
systems

We call

“"Extensible Screen
Transition Diagram(XSTD)"
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What's XSTD? partl

Focus attention on:
Tests for screen transitions in web systems

Rich technical information:
browser button,SSL,cookie ,session information, etc...

4

We can describe detail spec on XSTD.

Resolving the first problem
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What's XSTD? part2

Define notation:
All test engineers can develop XSTT by the notation.

Exp_ert test | standardization
engineers’
Knowledge

Method of
Notation

Test quality dose not depend on a sKill
level of each test engineer.

Resolving the second problem

1. Introductions
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Why we develop XSTD---1

expected effect 1

Information regarding screen transitions
in each specification document can be
organized.

\/
Enable to

prevent omission of test cases
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Why we develop XSTD=---2

expected effect 2
By developing XSTD ,important transition
routes can be discovered by weighing
each transition with a priority.

\/

Enable to

select more important test
cases effectively
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Why we develop XSTD+--3

1 We can integrate technical information which is scattered
in specifications.

2 We can create test cases from a number of factors that is
not described in specifications.

3 A third person can evaluate validity and completeness of
test cases without understanding specifications deeply.
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2. Notation of Extensible
Screen Transition Diagram (XSTD)
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Conventional Test Design Process for Screen Transitions

Specificat
pecitications Test Cases

Screen transition m
| )—E ]

~ Screen specification |-

Conventional Process

Creating test cases with i T

Specifications directly =~ 1+ | [T

_ Difficulty of
Dependence of skills of reviews without

each test engineer understanding
specifications

Reference of
multi-
specifications
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Suggested Test Design Process for Screen Transitions

Specifications ! i Test Cases
Screen transition L : e
| e i Conventional Process : R
! Creating test cases with : .
| : Specifications directly : T
Screen specification [ I/ i : : : I
| i :
______________________ J e e e e mmmm—————— -
New Process
Creating State Transition |
Di Tabl
Notation of State STEIEER )
Transition Dl-agrams for Diagram . o g
Screen Transitions
> *. > Deriving the Combinations
6 of important Routes
C 4
| XSTD [ | XSTT [
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First Step for Creating Test Cases

Specifications

Screen transition —

Conventional Process

Screen specification

1 Diagram(Table)

Creating Extensible
Screen Transition

niegrating
technical | XSTT [ ]
e Diagram Table N

Test Cases

q important Routes

Selecting the Combinations of

2. Notation of Extensible Screen Transition Diagram (XSTD)
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Extensible Screen Transition Diagram(overall view)

N
Describing
transfer
data

Describing
operation

SSLArea
boundar
y line
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Extensible Screen Transition Diagram (close-up)

SS5L Area
L R R R R R R R R R B R R R B B B B B B B B B B B B 0 B B R B B B R B B 0 B B 0 B B B B R B B B B B B B B
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i 62.click of
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|
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| i 88&lick of the next bftton TaddressMG)
1 61.click of the Bask buttan [OK] of 02.click ofthe back buttop, .
s
: B7. lthe name KIG)
1 89.click of the next bytton T
I AE.click of the reservation . Fr 8 Fr F F §F §F |
i == 1A 81.click ofthe next button FOK) <CCC=> /
: : [ B02 HRS_U001_008.reservation(no | ]
‘thefback button [accommondation detdi |29 e e e e e e e e e e wBO®HS_UD01_012. entry 3 guest
1 [i inframation
\_ — — V] 71.click of the back button [OK] J )

™~ 84 click of the

ittorglfrom search 1ist]

80.click of the back button [transition from reservation(no lot
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Notation of XSTD

[0 Extensible Screen Transition Diagram

state(screen)

transition developping rule

r© ™
state 1

 —
dynamic screen

S

statel

|
static screen

= defining a transmitted data list

[
Cal

ketween screens

id1= datai (date)
id2- data2{result from search)
normac| transiton id3z datay (e )
o

logined transition operation [result <data type dataid> 4—[
>

of result.

-differentiating transition arrow-lines
-when transition result is different ,
arrow-lines are described to the number

= defining operation and data up of a transition arrow-line 7

—

O =-te====iop | I56 aree ~ Add operations and data
start screen external funciton n ___ES_L_E_rEE_ __ ] ___________ .
i ! — ———
© e e B i code weight
finish screen S 1
B 1
> c 1
o . g D 3
Definition of transition weight - 1
u 1
— o —
no symbol 0
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3. Notation of Extensible
Screen Transition Table (XSTT)
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Second Step for Creating Test Cases

Specifications

Screen transition —
l EH—[:;

Screen specification

Test Cases

Conventional Process

Creating Extensible
Screen Transition
DIF ¢ .

Integrating technical
information, specs

important Routes

% Selecting the Combinations of
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Extensible Screen Transition Table(XSTT)

Second step:

We need develop a table from XSTD
before creating test cases.

we called " EXtensible Screen
Transition Table(XSTT)”
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Notation of XSTT

Creating XSTT from XSTD

Listing

Addition of browser-back-button transitiong = *Weight symbol(C,D,E,U,etc...)
(retained data, high-weight) -transitions No.(1,81,etc...)

start
SCreeh

finish

SCresn—

O O

to—

A09 A14 B Bo2 B0z B4 BO5 BO6 BO7 01 02
from |

O ADT

H:H B - - -—BM'—- ————— 56

B2 o4 B

65

B03
80 93 | 101
04 | | | Heeeed —===

BO2 B43
BO3
BO5 94 103

|
]
]
1
1
B3 I
B03  E—
!
1
B4 i
I
B06 97 105
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What's weight

Data transfer transitions tend to have
many hidden bugs .
Therefore......

The transition is give increased priority

by adding weight.
code detail weight
S transiton in SSL area 1
B transition by browser back button 1
c transition with creating data 1
D transition with deleting data 3
E transition to finish 1
U transition with update data 1
no symbol |transition with update data 0
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4. Creating Test Cases from XSTT
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Third Step for Creating Test Cases

Specifications | ' Test Cases
Screen transition al ' B ——
| FE =T ]| : SEERE
| i Conventional Process BRI
Screen specification E i — : i
| ] i

Creating Extensible
@ Screen Transition
1 Diagram(Table) i

Integrating technical N

. . XSTD

information, specs J 3

I Diagram Table
o= —p Selecting the Combinations of
\Efb important Routes

3rd step
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Creating Test cases from XSTT-1

Testing single transitions

Creating test cases between two screens
from XSTT

B 1. Coverage of the test cases between two
screens was improved

— comprehensive transition
= . .
scroen [ e routes are automatically
L — derived.

from | _ A0 A4 B0 B0Z

o A01
A, | |

B0 B4 / | [ =

B2 ( A4 )\ o]a]

Bo2 BAG N

BO3 71

Bo3 Bt

B3

BO3
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Creating Test cases from XSTT-1

Testing sequence of transitions-1

Selecting for high priority test cases among routes

B 2.High priority routes is selected for the
composite test cases in XSTT

Operationl: The calculation of the total weight

The decision of the maximum

number of transitions
-The decision of the repeat count
-The calculation of routes from

each screen as a start position
-The calculation of the total weight
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Creating Test cases from XSTT-1

Testing sequence of transitions-2
Operation2:Selecting of test cases among with the routes

in all screen have top weight.

weight | o | . 8 9 | 10 | 11| 12 |13 |14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | total
start screen

AO1 3 170 740l 791] 1400 1109 430] 143| 1os]  oo] ,am 13956
AQ2 oo 1| 1101] 1476 2707] c051] 36| a4so| as3| 78] e[ 41 5 19916
A03 115 s16] 1184] 2180] 1849 734 44| 447] oas] ike| a1 5 14795
AO4 1 3 o] 1832] 2368 4360] 3o08] 156s| ss2| emal eme] 32l sl 1o 29581
A0S 5 21 5| 14 10 \ 575
AO6 1 gl 440N, 80 R 2 | 1261
AQ7 gl ome]l  o51] Mgl 354l 13N a7] @8] 8 11 4155
A0S 1 5] s16] 11s4] 2150NU849] 734 Naat|  447] 248\ 18 41 5 14795
A09 5 8] 2771] 4815 oo14] ™e| 3974 28%| azos| o7ss[\1sad| ssd 27l 1ss| 110l 34l s91e
BO1 47 0] 7 0| s413] at1e9] ooss| a2ofNg4ss| 1879\ 03] e77] \sos| 28 i 432203
BO?2 95 5] 14 18] 12199] s300] s420] 10173 Ddea| s621] “eas| 2335] ool 10sd]  asol fiza] 13 104269
B0O3 g1 2 2] 12 15| 13238 1084s] 7877] 6017] s1oNg7as| oz s44a] N[l ovbl s/ fm4l/ 112710
BO4 g1 2 4] 12 3] 11640] sao1] ao16]  aoe1] ss00] odsa]l 1155, 4s0] okoll 1kl , s S /] 57383
BOS sg| 2] 5 i3] amia] osos| o122] 2ass| 2coe1] 120oNs01] Nas| el Sl gAY /S 35014
BO6 47 7] 2 on] as1g] 23] 1811] co4n| 1s1e] 10o5] Mol oN| 15\ $7V JEA/ 22369
f == s R me e R E—————"E———" R——— I\\I\\__I\"t_ 3/555/( — I I —]
LBO5 77 ol 2 s 2os4] 11e2] oas] 1107] sss| sen] 217] 112N 21 20707
LBO6 4 71 701 sa] 212 48] 1ms| 128] e 6111
tast cases total 2 total 824204

The routes with the top 40th were selected for each screen. The
routes amount to 2,713 cases with weight ranging from 9 to 22.

The process is able to select automatically with Excel macro!
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5. Experiments
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Experiments

Validation for availability of XSTD(XSTT)

1. Defining Virtual site as a test candidate
2. Creating specifications of Virtual site

3. Assumption of difficult-to-find bugs
|

vV

Describing XSTD and XSTT

and

Creating test cases

5. Experiments
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Validation(Preparation of the Test Candidatel)

We developed design Accommodations site, and
developed specifications.

-« =gcreen transition specifications, screen specifications----

Screen Transition specifications -+ ->Sample
i
HTOP) — o 0l RERX
4" = =l
"""" ™
aras |
- reera— :
(- e— il I
= HOBPSRT "“,,"' T ’7
O | —
e —
WHEH ’- i
aaaaaaaa v =
J
-
=
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Validation (Preparation of the Test Candidate2)

Screen specifications ---2Sample

HRS_U001_007. RR#EE—E

BREGER—E

‘ax (W« ¥ s[Iv &

He [ smm]v] ~ [ smel]v]
AMEABIY)

IR Maxlength =64

OB& OMRa. i, Bt

FIHRYAD

OOHH1-10 &R T

- :E;I;A(OO%X x 1)
—

B SO

- T ILB(OOR x x 1)
8

| &

Oz
BRERBR-ER—D

OURL
RIE

ORTARE
BOAARTR
ERREECTRELBRREHEZLSTUTISRTR,
BRIDBE. ANNBETIHIERTT S, (viav OEHRERT)
- H#2: HRS_U001_004. BEASRY B8R
+¥—7—F:HRS_U001_005. ¥—7—Fh5RY %8R
-ERERTR T4 7#ERTIR I+ 5

BRRAER

BREBE-BUT—HELUT OBYRTT 5.
RN A R—T10#, 1L EFRR—TNEESTS,
RRIR: (FE)RTILEERE ORIR

OAAFIvY
ANRBOFVI%ETI,
ANTS—BFFARIS—BEERT.

OEEZEH
< TH
054> = HRS_U001_010.F#
ROY A = HRS_U001_009.F#
-TE#1: HRS_U001_008.753A 34
TR R >
RIS R o
TEISRYAD ) REFHTRRZTV. RRBREERTR.

\i—D.
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Validation (Bugs to be detected)

< assumption of 3 bugs>
1. Inconsistent Data
session of screen transition (display old data)
2. Inconsistent by using browser-back-button
(session error)

3. memory leak by continuous holding down “refine
button”

\/

We assumed difficult-to-find bugs that are

resulted from screen transition combinations

5. Experiments 35



Result of Validation(1st bug)-1

<procedure introducing a 1st bug>

1. Search a hotel and transit Screen "Result of
Search”

2.Transit to "Select Payment”.

2. Transit to Screen "Search” , and search again.
3. Select another hotel .

4. Transit to Screen " Select Payment”

Search[result]<D> search _Search result[result]<C>
Search result[another t]<C>

[ Select payment

(hesult of
select[another hotel]<C> _search
—

select[hotelA]<C>
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Result of Validation(1st bug)-2

A bug occurs

Displayed old hotel!!

The bug occurs in a route that includes data transfer transition and
delete data transition.

Found the Bug in a High-Priority Test Case!! J
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Result of Validation(2nd bug)-1

< procedure introducing a 2" bug>
1. Hold down back-button(browser) from Screen "confirming
the reservation”

2. Back to Screen "Select Payment ”,and emend pay
information.

3. Hold down button “confirm” again.

other information

commit[credit card]<C>

= \

[ Select Payment] commit[direct deposit]<C> confirming the
reservation

Browser-back-button IR

i, SR e
o - ‘_‘““-“‘
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Result of Validation(2nd bug)-2

A bug occurs

Session Error!!

The bug occurs in a route that includes browser-back-button transition.

Found the Bug in a High-Priority Test Case!!
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Result of Validation (3 bug)-1

< procedure introducing a 3™ bug>

1. Hold down button” Search Narrow ” in Screen
“"Result of Search” several times

Search narrow[ok]

Search narrow[ok

Result of Search
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Result of Validation (3 bug)-2

A bug occurs

System Error!!

Not Found the Bug J
in @ High-Priority Test Case!!
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6. Consideration
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Effectivenessl

select payment

[0 Coverage of transition
between 2 screens
w,“ When a single screen has some
operation-result, the transtion
O banktwansier between its screens is expressed

other transition.

O Credit
Credit Information

Gompan y | Selact | N t O 'tt d I
Expiration date Eli‘ k Eli‘ b O m I e .
Cardholder’'s namel:l

Same Screen

confirmation ]

Payment screen
Only Selected credit credit

43

Payment
direct deposit

back confirmation
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Effectiveness?2

Priority Transitions

B Selection of priority Test Cases
[0 Testing all transitions are

impossibility
B High weight point transitions Gt T
O Weight is configured in date . —— . L v —
transfer,SSLAreas ,screens that Oweight —
is filled with bugs . = b

[0 Weight can be configured by
system scope or risks ’

-conventional process 5
depends on the skills of each test designer.
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/. Conclusions
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Conclusions

Enable to select more important
test cases effectively.

*Test quality does not depend on a skill
level of each test engineer.




Future Tasks

-Method of creating test cases to find bugs
more effectively

— more appropriate-priority
To define the finer weight of transitions in
accordance with the system characteristic.

-Automation
— Creating Test Cases

Use a variety of tools: Microsoft Visio,
ChangeVision astah*, Microsoft Excel etc.
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Thank you for your attention .
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