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Requirements and acceptance tests — an example

Requirement id: REQ1

Title: Group chat
management — adding
users to a group

Text: A user can add

new users to the group.

The addition of a new
user must be first

approved by the admin.

The admin can modify
personal data and the
status of a user.

AT1
Test for REQ1 (Group chat management — adding
users to a group)
Internet connection is needed.

Login is successful

2. Open the page The page is opened and the list
with users’ groups of groups is visible

3. Click on the button The group members are listed
"Manage group” next and there is a button “Add users’
to the Group 1. in the upper, right corner.

1. Log-in as user
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State of the art

Keep software documentation aligned using
Information Retrieval and Natural Language Processing
methods for identifying impacted documents.



State of the art

Gaps in the current methods:

* Less applied between requirements and acceptance
tests

* Only identify which documents are impacted by a
change, but not suggest how to manage the change



The goals of our approach (GuideGen)

When requirements evolve:

1. Support test engineers in making decisions on
how to modify impacted acceptance tests,

: . .. N
2. Ensure on-time and smooth communication of

changes between requirements and test
engineers.
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Notify subscribed |

3. parties

GuideGen overview

Change

Old version

Compare

New version

Identify change
1. y g

patterns

|dentify added, deleted and
modified sentences

—————————————————————————————————————

Generate guidance

Formulate guidance

in natural language

Define static and
dynamic parts

|dentify relevant word classes

|dentify change types
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,_ changed
elements




An example of requirement changes and
generated suggestions

A user can add new users
to the group.
The-addition-ofanew
user-must-befirst
ahireved-by-theadmin:
The admin and the user
can modify personal data
shdthestatusof &
user. Only user can modify
its status. The admin must
be logged-in in order to
modify personal data of a
user.
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1.

2.

Delete steps or their parts which verify that the
addition of a new user must be first approved by the
admin.

Make sure that now the user can modify personal
data of that user. Add the steps or modify the
expected results which verify this activity.
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A user can add new users
to the group. /
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and-thestatusof that a
user. Only user can modify

its status. The admin must
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modify personal data of a
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Delete steps or their parts which verify that the
addition of a new user must be first approved by the
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An example of requirement changes and
generated suggestions

1.
A user can add new users
to the group. /
— e :
e 2.
Heeraved-by-theadratas
The admin and the user
can modify personal data — 3.
and-the-statusof that a
— 4,

user. Only user can modify
its status. The admin must
be logged-in in orderto _—" >.
modify personal data of a

user.

Delete steps or their parts which verify that the
addition of a new user must be first approved by the
admin.

Make sure that now the user can modify personal
data of that user. Add the steps or modify the
expected results which verify this activity.

Delete steps or their parts which verify that the
admin can modify the status of a user.

Add new steps or modify existing steps to verify that
only user can modify its status.

Add new steps or modify existing steps to verify that
the admin must be logged-in in order to modify
personal data of a user.
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1. Identify relevant change patterns — sentence level

The sentences in oldReq:

1. A user can add new users
to the group.

2. The addition of a new
user must be first
approved by the admin.

3. The admin can modify
personal data and the
status of a user.

The sentences in newReq:

1. A user can add new users
to the group.

2. The admin and the user
can modify personal data of
that user.

3. Only user can modify
its status.

4. The admin must be
logged-in in order to modify
personal data of a user.
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1. Identify relevant change patterns —word level
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1. Identify relevant change patterns

1.3 Identify change types using an adapted TextDiff algorithm

The admin <add>and</add>
<add>the</add>
<add>user</add>

can modify personal data
<del>and</del>
<del>the</del>
<del>status</del>
of <add>that</add>
<del>a</del> user.
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2. Generate guidance

2.1 ldentify static and dynamic parts of a suggestion

The admin and the user can modify personal data and-the-status-of that a
user.
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3. Notify subscribed parties

1. E-mail:
» Affected test id and description
* Relevant guidance
e Summarized changes

2. Warnings
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Tool prototype

@ localhost:8080/Gu;

ideGe

n/

ax BO® :

Hi!

Welcome to GuideGen!

What would you like to do?

[x) Choose a file | | & Upload

+ Add requirement

iE List requirements
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Tool prototype

[9 List of requirements x

&« c IG) localhost:8080/GuideGen/UploadRequirements

Q% ®mOo®

| Upload Requirements | Add Requirement |

List of requirements

Requirement ID | Requirement Title Related Test
REQ1 Add new members to the online class TEST-1
REQ2 Remove members from the class TEST-2
REQ3 Editing student's data and the knowledge level TEST-3
REQ4 A video call between two users TEST-4
REQS5 A call between two users TEST-5
REQ6 A group call TEST-6
REQ7 A chat between two users TEST-7
REQ8 Group chat management - adding users to a group | TEST-8

17



&

[ Insert changes

Tool prototype

*

(2] [ @ localhost:8080/GuideGen/ChangeRequirement?reqiD=REQS

a %/ ®WOo® :

| Upload Requirements | List Requirements |
Edit requirement

Title

Group chat management - adding users to a group

External link

Requirement text

A user can add new users to the group. The addition of a new user must be first approved by the admin. The admin can
modify personal data and the status of a user.

Cancel

18



Tool prototype

[ Insert changes X

&« (& [G) localhost:8080/GuideGen/ChangeRequirement?reqiD=REQS [°} ﬁ'l HOoO®

| Upload Requirements | List Requirements |
Edit requirement

Title

‘ Group chat management - adding users to a group

External link

Requirement text

A user can add new users to the group. The admin and the user can modify personal data of that user. Only user can
modify its status. The admin must be logged-in in order to modify personal data of a user.




&

Tool prototype

[ Insert title here X

(& [ @ localhost:8080/GuideGen/ChangeProcessor

ax/mO® :

Change the acceptance test:

1. Delete steps or their parts which verify that the addition of a new user
must be first approved by the admin.

o lgnore

2. Make sure that now the user can modify personal data of that user. Add
the steps or modify the expected results which verify this activity.

= lgnore

3. Delete steps or their parts which verify that the admin can modify the
status of a user.

o lgnore

4. Add new steps or modify existing steps which verify that only user can
modify its status.

o lgnore

5. Add new steps or modify existing steps which verify that the admin
must be logged-in in order to modify personal data of a user.

o lgnore

Cancel Confirm and email
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= # B W % & & =»
[ Mailboxes [[[TA0W viPs  Sent Drafts v
Mailboxes Sort by Date v ®

£2 Inbox guidegeninfo@gmail.com 15:27
Changes in requirements occur...

4 sent AFFECTED TES D: TE
= Junk Stiakids : d
= ﬁ Trash ® guidegeninfo@gmail.com 15:25

Changes in requirements occur... 8 KB
= almail @D AFFECTED TEST CASE:ID: TEST-8
Description: Description of TEST-8G...

Smart Mailboxes Google 24.01.18

Resalve 1 seeurity issue found.. 19 K8
John Brown 1 security issue found on
5 Important your account john.mayer986@gmail.c...

john.mayer986@gm...

guidegeninfo@gmail.com  20.01.18
Changes in requirements oecur... 8 KB
AFFECTED TEST CASE:ID: TEST-4

Description: Test for canceling an app...

guidegeninfo@gmail.com 20.01.18
Changes in requirements occur... 8 Kg
AFFECTED TEST CASE:ID: TEST-4

Description: Test for canceling an app...

guidegeninfo@gmail.com  10.01.18
Changes in requirements occur.. 9 K8
AFFECTED TEST CASE:ID: TEST-10
Description: Test for adding new me...

guidegeninfo@gmail.com  10.01.18
Changes in requirements occur... 9 KB
AFFECTED TEST CASE:ID: TEST-10
Description: Test for adding new me..

guidegeninfo@gmail.com  10.01.18
Changes in requirements occur., 9 K8
AFFECTED TEST CASE:ID: TEST-10
Description: Test for adding new me...

guidegeninfo@gmail.com  10.01.18
Changes in requirements oecur... 9 KB
AFFECTED TEST CASE:ID: TEST-10
Description: Test for adding new me...

guidegeninfo@gmail.com 0£.01.18
Changes in requirements occur... 9 K&
AFFECTED TEST CASE:ID: T-20
Description: Test for adding new me...

guidegeninfo@gmail.ecom 02.01.98

rrrrrrrrrrrrrrrrrrrrr

Tool prototype

]

Q Search

guidegeninfo@gmail.com

Changes in requirements occurred - update test cases!
To: john.mayer986@amail.com

B3 Inbox - john.mayer986@gmail.com  15:27 o

AFFECTED TEST CASE:

ID: TEST-8

Description: Description of TEST-8

GUIDANCE FOR CHANGING THE TEST CASE:

1. Delete steps or their parts which verify that the addition of a new

user must be first approved by the admin

2. Make sure that now the user can modify personal data of that
user. Add the steps or modify the expected results which verify this

activity

3. Delete steps or their parts which verify that the admin can modify

the status of a user

4, Add new steps or modify existing steps which verify that only

user can modify its status

5. Add new steps or modify existing steps which verify that the
admin must be logged-in in order to modify personal data of a user

PREVIOUS VERSION OF THE REQUIREMENT:

A user can add new users to the group. The addition of a new user
must be first approved by the admin. The admin can modify

personal data and the status of a user.

21



Tool prototype

® Mail File Edit View Mailbox Message Format Window Help 3 S} M= ] %@ EE Thul6:27 Q i=
[ NN ] Inbox (33 messages)

= = = W @ - W m Q Search

] Mailboxes [E[TC@ VIPs Sent Drafts v
Mailboxes 5?’“’1"_35‘5" ~ [S]

g ittt UPDATED VERSION OF THE REQUIREMENT:

A Sent Description: Description of TEST-8G...

by e . 8 A user can add new users to the group. The admin and the user can
’g :l"‘::' -| : modify personal data of that user. Only user can modify its status.

all

The admin must be logged-in in order to modify personal data of a

guidegeninfo@gmail.com 15:25
Changes in requirements occur... 8 KB user.
AFFECTED TEST CASE:ID: TEST-8

Description: Description of TEST-86...

Smart Mailboxes

jehn.mayer@86@gm...
E5 important
Google 24.01.18
Resolve 1 security issue found... 19 KB
John Brown 1 security issue found on

Your ACEOntjonn M erBEEaaLC.. The addition of a new user must be first approved by the admin.
guidegeninfo@gmail.com 20.01.18
Changes in requirements occur... 8 KB
AFFECTED TEST CASE:ID: TEST-4

Description: Test for canceling an app... AD D ED SENTEN CES:

guidegeninfo@gmail.com 20.01.18

DELETED SENTENCES:

guidegeninfo@e e
e Only user can modify its status. _

Description: Test for canceling an app.. The admin must be logged-in in order to modify personal data of a
guidegeninfo@gmail.com 10.01.18 user.

Changes in requirements oeeur... 9 KB
AFFECTED TEST CASE:ID: TEST-10

Description: Test for adding new me... .
guidegeninfo@gmail.com 10.01.18 MO DI FI ED SENTENCES°

Changes in requirements oeeur... 9 KB

e o e Sentence "The admin can modify personal data and the status of a
guidegeninfo@gmail.com 100113 user." is modified to: "The admin and the user can modify personal
el data of that user.".

Description: Test for adding new me...

guidegeninfo@gmail.com  10.01.18



Tool prototype

[ List of reguirements x

<« c [(D localhost:8080/GuideGen/ListRequirements

Qx| /®mOo® :

List of requirements

Non-aligned

Requirement Requirement Title Related Test
ID

REQ1 Add new members to the online class TEST-1

REQ2 Remove members from the class TEST-2

REQ3 Editing student's data and the knowledge level | TEST-3

REQ4 A video call between two users TEST-4

REQ5 A call between two users TEST-5

REQ6 A group call TEST-6

REQ7 A chat between two users TEST-7

REQ8 Group chat management - adding users to a A TEST-8

group
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Tool prototype

[ List of reguirements x

<« c [(D localhost:8080/GuideGen/ListRequirements

Qx| /®mOo® :

List of requirements

Non-aligned

Requirement Requirement Title Related Test
ID

REQ1 Add new members to the online class TEST-1

REQ2 Remove members from the class TEST-2

REQ3 Editing student's data and the knowledge level | TEST-3

REQ4 A video call between two users TEST-4

REQS A call between two users TEST-5

REQ6 A group call TEST-6

REQ7 A chat between two users

REQ8 Group chat management - adding users to a

group

23



- [ Insert changes

Tool prototype

-

& c [G) localhost:8080/GuideGen/UpdateTestCase?testld=TEST-8

Qax/HO®O

| Upload Requirements | List Requirements |
Edit test case

Description

‘ Description of TEST-8

Steps and Expected Results

Steps:

Log-in as user

2. Open the page with
the list of groups

3. Click on the button
"Manage group” next

Expected results:

Login successful

The page Is opened and the list with users’
groups is visible

The group members are listed

and there is a button "Add users”

Cancel

1, Delete steps or their parts which verify
that the addition of a new user must be
first approved by the admin

2. Make sure that now the user can
modify personal data of that user. Add
the steps or modify the expected results
which verify this activity

3, Delete steps or their parts which verify
that the admin can modify the status of a
user

4, Add new steps or modify existing
steps which verify that only user can
modify its status

5. Add new steps or modify existing
steps which verify that the admin must
be logged-in in order to modify personal
data of a user

24



Evaluation — study design

Dataset/Company TYpe of Number of g.enerated Number of
requirements suggestions experts
DS1/C1 User story 28 2
DS2/C2 User story 37 2

DS3/C3 Unstructured text 197 3



Evaluation - results



Evaluation - results
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Grammatically correct
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Correct actions

Grammatically correct
Complete
Understandable
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Evaluation - results

Correct actions

Grammatically correct
Complete
Understandable
Self-explanatory
Redundant/Unnecessary

Missing

> 80% (user stories), £67% (unstructured)
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Evaluation - results

Correct actions > 80% (user stories), £67% (unstructured)
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Evaluation - results
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Correct actions > 80% (user stories), £67% (unstructured)
Grammatically correct > 80% (DS1, DS3), 67.5% (DS2)

Complete Almost all (> 95%)

Understandable Almost all (> 95%)

Self-explanatory *73%

Redundant/Unnecessary < 10% (DS1, DS2), £ 30%(DS3)
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Evaluation - results

Correct actions > 80% (user stories), £67% (unstructured)
Grammatically correct > 80% (DS1, DS3), 67.5% (DS2)

Complete Almost all (> 95%)

Understandable Almost all (> 95%)

Self-explanatory *73%

Redundant/Unnecessary < 10% (DS1, DS2), £ 30%(DS3)

Missing < 6%
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Non-aligned documents

Motivation

Poor communication

Summary
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Summary

Motivation

Non-aligned documents Poor communication

Original
requirement

GuideGen overview

" Generate guidanca

. 1 Idenitify change
' petterms
. | Identify added, deleted and
medified senteances idantity
changed
elemeants

sesmamas i ‘Idenlily ralevanlwurdclassas‘

Motify subscribad
3, parties

Formulate guidance

in natural language

Dafine stabic and

dynamic pars ‘ Identify change types ‘
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Motivation

Non-ali d doc! Poor ¢ ication

e

Hi!

Welcome to GuideGen!

What would you like to do?

Erm] G| [  [Wumemae—s]

summary

Onginal i_g' é
requirement

GuideGen overview

Change

2. Generate guidanca
Natity subscribed ‘_: Formulate guidance | | Define static and
3, pares ¢ | innatural language dynamic pars

1 Idenitify change H
' pattems |
Identify added, deleted and 1
modified sentances identity |
changed |

elemants |

Identify relevant word classes i
Identify change types
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Motivation

i!
Hi!
Welcome to GuideGen!
What would you like to do?

(B (G| [Trrreme| [ ——]

summary

GuideGen overview

................. || Identity relevant word classes

Idenitify change
pattemns
Identify added, deleted and H
modified sentances identity |
changed |

elements |

2. Generate guidanca '
Matily subscribed ‘_ Formulate guidance | | Dafine stabic and _‘_
3, paris © | innatwral language | | dynamic parts | T Identify change types

Evaluation - results

Correct actions
Grammatically correct
Complete
Understandable
Self-explanatory
Redundant/Unnecessary
Missing

> 80% (user stories), 267% (unstructured)

> 80% (DS1, D53), 67.5% (DS2)
Almost all (> 95%)

Almost all (> 95%)
+73%

< 10% (DS1, D52), £ 30%(D53)
< 6%
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summary

Motivation GuideGen overview

Non-aligned doc Poor ¢ ication o sy
. 1 Identity change
;o pattems
X' 4 Identify added, deleted and 1
& s 44 ‘ modilied sentances idantify
changed |
& % ! elements |
’ . 1| identity relevant word dassas‘ i
2 2. Generate guidanca e
Matify subscribed |1 | Formulate guidance | | Define staicand | |
3": pf:'h:: *: Ir?‘ Etura?lzguage dy::mlc pa:: .‘_: Identify change types ‘
Evaluation - results
Correct actions > B0% (user stories), #67% (unstructured)
-~ i Grammatically correct > B0% (DS1, DS3), 67.5% {DS2)
H I H Complete Almost all (> 95%)
Welcome to GuideGen!
What would you like to do? Understandable Almost all (> 95%)
o) (] (s (i) Self-explanatory 173%
Redundant/Unnecessary < 10% (DS1, D52), 1 30%(D53)
Missing < 6%

www.guidegen.org



summary

Motivation GuideGen overview

Non-aligned doc t: Poor ¢ ication o sy
. 1 Idenitify change
L] pattems
ook Identify added, deleted and 1
& } ! v ‘ modified seniances idenity
changed |
s L . elements |
’ . 1| identity relevant word dassas‘ i
2 2. Generate guidanca e
Matify subscribed |1 | Formulate guidance | | Define staicand | |
3": pf:'h:s: *. Ir?‘ Etura?liguage dy::nilc pa:E .‘_‘. Identify change types ‘
Evaluation - results
Correct actions > B0% (user stories), #67% (unstructured)
-~ i Grammatically correct > B0% (DS1, DS3), 67.5% {DS2)
H I H Complete Almost all (> 95%)
Welcome to GuideGen!
What would you like to do? Understandable Almost all (> 95%)
e e )| Self-explanatory 173%
Redundant/Unnecessary < 10% (DS1, D52), 1 30%(D53)
Missing < 6%

www.guidegen.org hotomski@ifi.uzh.ch



