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Research Problem

Semantic Relatedness in RE

« Detecting related NL requirements is tricky sometimes!
o Inherent problems due to NL, e.g. ambiguity and incompleteness
o Writing in NL does not adhere to any formalism

Req-1: The transaction records are kept into a central database of the Bank and only
authorised users are able to view the documents.

Req-2: The Bank’s reports are stored and restricted 1.e. accessing the logs should be
allowed to specific users.

Req-3: The Bank’s clients are requested to confirm their personal information regu-
larly.

Req-4: Every year the bank control system shall ask the clients to verify their contact
information.
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Background

Semantic Frames

« Semantic Frame is defined as a coherent sfructure
of concepts.

 FrameNet is an implementation of that theory:
o More than 1200 frames.
o Curated by language experts.

o Frame contents: Definition, Core and non-core frame elements,
lexical units and semantic relations with other frames (if any).
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Background

Semantic Frames Cont.

Reg-1: The transaction records are kept into a central database of the Bank and only authonsed
users are able to view the documents.

FN-Req-1: The transaction records [Records] are kept [Storing] nto a central database of the Bank
and only authorised [Deny_or grant permission] users are able [Capability] to view [Percep-
tion_active) the documents [Text].

Req-2: The Bank's reports are stored and restnicted 1.e. accessing the logs should be allowed to specif-
IC users.

FN-Req-2: The Bank's reports [Text] are stored [Storing] and restricted [De-
ny_or_grant_permission] i.e. accessing the logs fRecords] should be allowed [Preven:-

ing_or_letting] to specific [Specific_individual] users.

Req-3: The Bank's chients are requested to confirm their personal information regularly.

FN-Req-3: The Bank's clients are requested [Request] to confirm [Verification] their personal in-
formation [Byformation] regularly [Frequency].

Req-4: Every year the bank control systems shall ask the chents to venfy their contact information.

FN-Req-4: Every [Frequency] vear [Calendric_unit] the bank control [Being_in_control]
system [System)] shall ask the clients to verify [Verification] their contact [Contact-
ing] information [Mformation].
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Background

Word Embedding

INPUT PROJECTION OUTPUT

@ Tokyo

—— Japan

w(t-1)
—_— SUM
] [} 4 ® Berlin

@ Braunschweig
Germany

® Waad Alhoshan




Background
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NLP4RE

“Customizing general NLP techniques
to make them applicable for solving
the problems requirements engineers
face in their daily practice.” [1]

Word
FramelNet Embedding




Related Work

NLP4RE Cont.

We published papers based on Corpus-based

investigation research for using FrameNet in RE (FN-
RE corpus) [2] [3].

Also, to investigate ways for measuring Semantic

Relatedness between Frames from RE perspective.
o Knowledge-based measures (WUP and Path) [4]

o Context-based measure(pre-trained word embedding for SE) [4]
[3].
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Proposed Approach

Frame-to-Frame Method
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Proposed Approach

Step 1: Train Word Embedding
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Proposed Approach

Generate Frame Embedding
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Proposed Approach

Step 2: Generate Frame Embedding

Top 10 similar frames for the frame
‘Process_stop":
(‘Change_operational_state’, 0.6792)
(‘Causation’, 0.6787)
(‘Preventing_or_letting’, 0.6458)

o (Activity_start, 0.5976)

"
grocess_stop
0.569 0.678

usabqgonkaining (‘Deny_or_grant_permission’, 0.5836)
(‘Avoiding’, 0.5768)

(‘Placing’, 0.5742)

(‘Process_start’, 0.5703)
(‘Cause_harm’, 0.5693)

10. (‘Desiring', 0.5500)
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Proposed Approach

Step 3: Measure Semantic Relatedness

FR(Fa,,Fb,) -+ FR(Fa, Fb,)

Ra = (Fay,Fas,, ...,Fay) and Rb = (Fby,Fb,, ...,Fb M = [Ra, Rb] = ' .
(Fay, Fa, n) (Fby, Fb, m) FR(Fay,Fby) - FR(Fay,Fby)

: + et :
(FR(Fay,Fb,,) + -+ FR(Fa, Fb,))/n

(FR(Fa,, Fby)) + -+ FR(Fan,Fbl))/n] Iﬁe’l]
_ ﬁ}’n

- (FR(Fay,Fby) (FR(Fay,, Fby)
- = -

: 5 : =[LFRy LFR, .. L FR,, |
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Evaluation

Evaluation Plan

Baseline
system based
on Google
Word2Vec
Model

SEM-REQ
manually
labelled

dataset
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Evaluation

[: SEM-REQ Dataset

. Annotating 1770 requirements pairs from FN-RE
corpus 2113 by 3 annotators independently.

. Validating the dataset

1. with an average F-score of 77.5%

. Harmonisation to produce final dataset of SEM-
REQ.
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Evaluation

[I: Baseline System

« Using by pre-trained word embeddings, i.e.,
Google’s Word2Vec model.

« Applying same procedure of measuring semantic
relatedness(i.e. cosine metric and embeddings

averaging)
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Evaluation

Preparing the Results

« We compared the F2F method with the baseline
system by applying each of them to SEM-REQ.
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Results

F1 Scores Comparison

m F2F Method = Baseline System
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Discussion

Examples

Sentence=A

ID_B

Sentence=B

F2F Score

He ACCESSES g or lacking access the website ,

CREATES,, . un @ profile and PROVIDES, .

his educational professional and personal
information

FN-REQ-
007-2

On registration , they NEED,, . . jequirement
to PROVIDE.,, ., name and address,
payment details ( credit card , etc ), shoe
sizes , gender, and any special details

0.528667032

On registration , they NEED., . . reccirement
to PROVIDE,,.,, name and address ,
payment details ( credit card , etc ) , shoe
sizes , gender, and any special details

WHEN  nporst colocation 3ll tems have been

CHOSEN.y,.qing , the shopper PROVIDES, .,
a delivery address .

0.420046451

John INDICATES, , scuting that he WISHES, ne
to WITHDRAW ..vig S 50 dollars .

The ATM VERIFIES,, imcaiee that the amount
may be WITHDRAWN,,....ug from his
account.

0.581840703

After the Account Manager

APPROVES;, .y o grant permissics the purchase ,
an authorisation signature MAY, ..y, De

RE UIRED ve a3 requirement -

The Pizza Ordering SYSTEM g0

ALLOWS, ening o letung the user of a web
browser to ORDERy et emiry Piz2a for home
delivery .

0.4007414351

customers Wi" NEEDM & _requirement tO
REGISTER jeceding With the Odd Shoe
Company to MAKE,, .. ey create OTdErs .

After the Account Manager

APPROVES peny or grant_permission the purchase ,
an authorisation signature MAY, .., be
REQUIRED ¢ us requirement -

0.509795616
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Conclusion

Ongoing Work
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