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UCE Identifying Use Case Elements from Textual
Specification: A Preliminary Study

FeatureModel Extracting Software Product Line Feature Models from
Natural Language Specifications

D5 AE Towards Queryable and Traceable Domain Models
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Fig. 1. Overview of the approach
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Class labels Multinomial Naive Bayes Perceptron Linear classifier with SGD Passive Aggressive classifier
Precision | Recall | Fl-score | Precision Recall | Fl-score Precision | Recall | Fl-score | Precision [ Recall | Fl-score
UC-NAME 0.34 0.57 043 0.56 0.22 0.32 0.54 0.18 0.27 0.3% 0.30 043
P-ACTOR 0.70 .00 | 082 0.91 0.86 | 0.88 0.91 087 | 08 || 086 | 1.00 | 092
Weighted average | 0.51 0.78 0.62 0.73 0.53 0.59 0.72 0.51 0.57 | 0.61 | 074 | 0.6/
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B Extracting Software Product Line Feature
Models from Natural Language Specifications

(A Sree—Kumar, et al., 2018)
M https://doi.org/10.1145/3233027.3233029

E-Shop

Il

Catalogue Payment Security Search
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Bank transfer | | Credit card High Standard

¢ Mandatory /0\ Alternative | 3 —FF 05 )LD
L optional A O (https://en.wikipedia.org/wiki/Feature_model)

CreditCard implies High
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“Thd central evaluation system l:ollects all the evaluation results
from the various evaluator terminals using the|consolidator
moduleland enters them into the results database where the scores
for various courses are segregated or grouped based on candidates.
These results will be used by thel publishing module|which is
responsible for sending emails orpnobile text messages|to the
candidates with their complete score cards. The publishing module
e configured using d custom reports module ffor generat-
T8 customized views of the reports which can be used for un-
derstanding the overall performance of the class and provide
informational analysis results on the exam to the teachers and
other administrators.”

CentralEvaluationSystem Legend:
T Y ¥ Mandatory
e | - — o T Optional
ConsolidatorModule FublishingModule CustomR Maodule .e‘»_ Or
. = —— Abstract
| Concrete

i - ' ] =0
I EvaluatorTerminals | SendingEmails ||| MobileTextMessages | OverallPerformance || AnalysisResults
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B NLTK (https://www.nltk.org/)
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M WordNet (https://wordnet.princeton.edu/)

B PDFMiner (https://github.com/euske/pdfminer)
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m  BhEhEal: can, could, may, might, must, shall, should, will, would

B ElzA: often, never, always, frequently, normally, usually, generally,
regularly, occasionally, sometimes, hardly, rarely

m PR3EEA: all, every, each, any, some

B if—then X G &
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Table 8: Comparing feature and relationship extraction between FeatureX and state-of-the-art approaches.

=
=

FeatureX Other tools

c Features Relationships Features Relationships
ase

study Rel Extr Precision Recall Rel Extr Precision Recall Rel Extr Precision Recall Rel Extr Precision Recall

CS(1a) 15 32 0.44 082 14 31 0.45 0.75 - - - - - - - -
CS(1b) 20 27 0.73 0. 772226 0.87 0,76 . - - - - - - -
CS(2a) 13 32 0.41 08 12 31 0.41 0.58 - - - i - - - -
CS(2b) 15 26 0.59 065 | 16 25 0.65 0.68 7 13 0.53 0.55 6 12 0.50 0.37
CS(2c) 6 16 0.40 0.57 8 15 0.54 048 | 13 24 0.54 045 | 12 23 0.57 0.43
cs(2d) 13 29 0.46 093 | 17 28 0.63 052 | 16 27 0.59 057 | 15 26 0.66 0.55

Rel: Number of extracted features considered relevant by a domain engin:er. Extr: Total number of extracted features (both relevant and irrelevant).
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B Towards Queryable and Traceable Domain Models
(R. Saini, et al., 2020)

M https://ieeexplore.ieee.org/document/9218176

class Plan J

enrolled in
Patient Patient
. D d
- P
1 0.x
1.* 1
In-network .
Deductible Plan Payer Provider
etwork 1.7 1 1.7 1.7
1

- 92 AR DB
) o (https://ja.wikipedia.org/wiki/%E3%83%89
coverage_ JE S ice %E3%83%A1%E3%82%A4%E3%83%B3

%E3%83%A2%E3%83%87%E3%83%AB)
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Parsing Component

Descriptive Component | Descriptive |

Predictive Component

| Prodictive | Prescriptive Component

r I | g 1l
| | |
| | | | Trace Model | |Trace Model | |
| | | — | |
: Tokenization | Processed | I : | I Models Merging |
| Doc | Doc | Candidate | Descriptive | | Predictive | |
Object Mode Configuration Learnin Mode!
: object 1 :—: Concepts Discovery :—': 9 9 : Y e "‘ -
y
—_— | T | | | | | | |
— agging
| == — : | Dictionary : | Prodictod | : Transformation -
e | | | object | | Configurations I | |
Domain : iitio | | v I [ v [ I Domain I
! ! Il candidate Relationships |! | | ! fRoce Y !
Problem | INLP - based| Iraining Datal | Configuration Selection || | 0.1 |
Description | |Named-Entity Recognition||  gyjes | Discovery | (gloVogword | | | L S |
: o g, L =
Conference Resolution - -
I I I | aves | I | UnderGradStudent | | GradStudent |
; i (e I T e Rl D T TR e Y I e == I
Frontend Backend Frontend
React Python SpaCy Scikit-learn Django GOJS
References:
1. React - hitps://reactis.ore/ 4. GOIS - httos://gois.net/latest/index.htm| 7. gloVe - https:/nip stanford.edu/projects/glove/ 10. AllenNLP - https://github.com/allenai/allennip
2. Python - https://www.python.org/ 5. Scikit-learn - h ikit-learn.. 8. BERT - https://github.com/google-research/bert 11. ELMo - https://allennip.org/elmo
3. SpaCy - https://spacy.io/ 6. Django - https://www.djangoproject.com/ 9. NeodJ - https://neodj.com/

Fig. 1.

Our Approach for Queryable and Traceable Domain Models
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| | | | |
: Tokenization : m;:: : : Models Merging :
| Doc | | Candidate ! !
Object
: object : : Concepts Discovery i e i m E
| —_— | | |
— Tagging | |
— — : : : Dictionary | Prodicted Transformation '
| Parsing | | 4 | 4 |
omain ! ! Il candidate Relationships |! !
Problem | INLP - bas)d| Configuration Selection M Penen 1!
Description : Named-Entity Recognition : Rules : Discovery EE " Person :
: Conference Resolution : : : s :
| [ |
( ) L |
Frontend Backend
React Python SpaCy Scikit-learn Django GOJS
References:
1. React - https://reactjs.org/ 4. GOJS - https://gojs.net/latest/index.html 7. gloVe - https://nlp stanford.edu/projects/glove/ 10. AllenNLP - https://github.com/allenai/allennip
2. Python - https://www.python.org/ 5. Scikit-learn - https://scikit-learn.org/stable/ 8. BERT - h //github. le- rch, 11. ELMo - https://allennip.org/elmo
3. SpaCy - https://spacy.io/ 6. Django - https://www.djangoproject.com/ 9. Neod - https://neodj.com/

Fig. 1. Our Approach for Queryable and Traceable Domain Models
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80 A mmm Baseline
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70 4 = Our Approach (NLP + ML)
e
S
o 60 1
o
& 50
5 40 A
o
& 30 -
e
S 20 4
<<

10 A

o -
Class Attribute Relationship Cardinality Total Score
Category

Fig. 5. Evaluation of Extracted Domain Models (3 Case Studies)
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mHEAV)—KDT—FFETIL
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NV EER (https://github.com/5Quintessential/FeatureX/pull/2,

https://github.com/5Quintessential/FeatureX/issues/3).
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im] O FeatureX/CryptoCurrencyl.pdfa X | =

& @& (9 https://github.com/5Quintessential/FeatureX/blob/master/examples/CryptoCurrency1.pdf ab g o= FELTWEEA z

Bitcoin was developed and released in 2009 in response to an inherent flaw in the way
transactions were processed on the Internet. In his whitepaper, Nakamoto explains that
“Commerce on the Internet has come to rely almost exclusively on financial institutions serving as
trusted third parties to process electronic payments. While the system works well enough for most
transactions, it still suffers from the inherent weaknesses of the trust based model” [1]. Since its
original inception in 2009, Bitcoin has been rapidly adopted into today’s modern marketplaces. A
primary issue with Bitcoin’s rapid adoption is the increase of demand on the original blockchain to
handle varying degrees of large transactions. With increased demand comes increased
transactional waiting periods, and this has resulted in higher transactional fees in attempts to try
and speed-up transaction confirmation times.

The core innovation behind Bitcoin is its decentralized structure. Unlike traditional fiat
currencies, Bitcoin has no central control, no central repository of information, no central
management, and no central point of failure. However, one of the challenges facing Bitcoin is that
most of the actual e-services and e-businesses built around the Bitcoin ecosystem are centralized.
Due to the centralized nature of the current system, e-commerce is ran by individuals in specific
locations that utilize vulnerable computer systems, that are susceptible to legal entanglements.
Verge is one of the truly decentralized currencies available today due to its standing commitment
to building off of the core fundamentals of Bitcoin, while bringing an entirely new layer of anonymity
to realization.
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Activities [#) Text Editor v Jul8 18:39 e

_ SubjectObject.txt

Open v "M Save = = O X
il WORD  TAG CHUNK  ROLE ID PNP LEMMA
2
3 Because IN PP - - - because
4 the DT - - - - the
5 routing VBG VP - - - rout
6 (i IN PP - - PNP of
7 communication NN NP SBJ il PNP communication
8 is VBZ VP - i1 - be
) partly RB VP A - 1 - partly
10 concealed VBN VP A - 1 - conceal
11 at IN PP - - PNP at
12 every DT NP = = PNP every
13 hop NN NP A - - PNP hop
14 in IN PP - - 4\ in
15 the DT NP - - PNP the
16 Tor  NNP NP A - - 4\ tor
il7/ GURECUIUE NN NP A - - PNP CUFEILLE
PlainText ¥ Tab Width:8 Ln1, Col1 o INS
Open - & CandidateTerms.txt S = 7 = ® Open - @ RootFeature.txt S = 7 = ®
1 'routing', 'communication', 'concealed', 'hop', 'tor', 'circuit', 1 Verge

'method', 'single point', 'communicating peers', 'be',
'determined', 'network surveillance', 'source', 'destination',
'"i{p integration ip', 'built', 'provide', 'hidden services',
'people', 'host', 'servers', 'unknown locations', 'ip', 'many',
'same benefits', 'anonymous access', 'online', 'content', 'use',
'pp-style routing structure', 'layered', 'encryption',
'designed', 'network', 'internet', 'see', 'figure', 'traffic',
'contained', 'borders', 'performs', 'based', 'opposed', 's
circuit based', 'benefit', 'route', 'congestion', 'service
interruptions', 'manner', 'similar', 's ip', 'level',
'reliability', 'redundancy', 'first time', 'client', 'contact',
'query', 'distributed', 'network database', 'custom structured',
'distributed hash table', 'dht', 'kademlia', 'algorithm [ ]',
'done', 'find', 'other client', 'inbound tunnels', 'subsequent
data', 'information', 'further network database lookups
'required', 'obfuscated', ‘service' "ipv', 'verge' 'data

Plain Text ¥ hwmt% 8 v i Col4\ N INS PlainText ¥ Tab Width:8 » Ln1, Col6 v INS
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receive communicating peer transaction sharing one-time public key

stealth address
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Managing the Machine

3521-06X

To reduce the various risks associated with the use of this machine, such as leaks of personal information or
unauthorized use by third parties, constant and effective security measures are required. An administrator should
manage important settings, such as access privileges and security settings, to ensure that the machine is used safely.

Z :
é Lz * m Configuring the Basic Management System
Contents /
» Setting Up 3 —
Z » Basic Operations 101 < “'«} &'4]
% » Copying 195 ol
% » Faxing 219 w Y o
» Printing 264
» Scanning 285
» Linking with Mobile Devices 332 (Osetting Access Privileges(P. 361) Oconfiguring the Network Security Settings(P. 376)
Sl Managing the Machine 359
) Setting Access Privileges 361

» Configuring the Network Security Settings 376 m Preparing for Risks from Negligence or Misuse

ﬂ % [i *%1$ % IE 0) E _J » Restricting the Machine's Functions 410
» Increasing the Security of Documents 424

( 3 5 9 45 6) » Managing the Machine from a Computer (R... 426
p- _p Updating the Firmware 452

& (8)

— Initializing Settings 454 E > hﬂ
» Setting Menu List 457 =
» Maintenance 602
Troubleshooting (FAQ) 643 (ORestricting the Machine's Functions(P. 410) OlIncreasing the Security of Documents(P. 424)
» Appendix 645
SIL OPEN FONT LICENSE 702

m Ensuring Effective Management

-
L) o
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