
Table I: Proposed co-occurence and regular expressions for pre-processing SRS documents

NFR Keywords Part of Speech (POS) Replacements
Usability [US] self-explanatory, use, able, minute,

page, easy, navigate, time, success,
complete

8(easy /.../VB /...) ^ easy = root ||
8(user(nsubj) /.../VB /...)
^CO(VB ) \ CO(NFR

us

) 6= ;

) VB  use

8! 2 {intuitive, readable, self (-)?
explanatory, understandable}
^CO(!) \ CO(NFR

us

) 6= ;

) !  easy to use

8(user(nsubj) /.../Positive VP /...)
^CO(VP ) \ CO(NFR

us

) 6= ;
) VB  easily use

SC Concurrent, simultaneous, number,
increase, handle, process, capable,
support

[\concurrent\more\maximum(NP?)
\all(ofthe)?\Regexp

CD

]user
) [exp]user  simultaneous users

if nsubj is CD ) nsubj  simultaneous users⇣
(.../VB /.../user /...)^

VB 2 {grow, connect, include, increase,

grow, add, incorporate}
⌘

||
(.../VB /.../simultaneoususer(s)?)

) VB  scale

Security [SE] protect, encrypt, policy, authenti-
cate, prevent, malicious, login, logon,
password, authorize, secure, ensure,
access

(only /.../nsubj /.../root /...) ||
(only /.../root /.../nmod: agent /...)
^
�

root is a V BP
�

)
(

nsubj agent  authorized user
root  access

authorized users

amod nsubj aux root

access

amod nsubj acl

acl root

access

authorized users

aux

only users that exist in the UAS system with the RFS system

assigned to their role(s) shall access the RFS system and use it.

only administrators can activate a pre-paid card.

8! 2 {username & password, login, logon}
security, privacy, right, integrity, polict}
^CO(!) \ CO(NFR

se

) 6= ;

) !  authorization

8! 2 {reach, enter, protect, input, interface
^product is obj ^CO(!)\CO(NFR

se

) 6= ;
) !  access

Legal & Licencing [L] regulation, comply, standard, com-
pliance, conform, legal, rule, meet,
dispute

�
8(conform + CO

NFR

l

)+
�

) conform to comply with

8! 2 {law, standard, license, rule
^CO(!) \ CO(NFR

l

) 6= ;
) !  regulation

�
8(meet + CO

NFR

l

)+
�

) meet comply with
Performance [PE] time, minute, response, process,

longer, maximum, second, fast, every

⌦
VB

�
POS/{V B}

�⇤fast
↵

^ CO(VB ) \ CO(V B
pe

) 6= ;
) VB  perform

Fault Tolerance [FT] failure, continue, fault, malicious,
problem, retain, restore, remain,

⌦
.../V B1/.../if/.../V B2/...

↵

^ CO(V B1)\CO(V B
ft

) 6= ;
)V B1  continue

^
�
8(n + CO

NFR

ft

)+
�

n 2 {fault, crash, problem, malicious}
) Rep(n, failure, NFR

ft

)

Availability [A] available, time, day, per, access, pe-
riod, use, achieve

[(POS)⇤V B(POS/{VB })⇤alltimes]
^ CO(V B)\CO(V B

a

) 6= ;
) VB  be available

Maintenance [MN] new, update, change, maintain, re-
lease, continue

8n 2 {new, change, release, add, upgrade} ) n update

if CO(maintenance, support)\CO(NN(S)
mn

) 6=
;

)maintenance update

[update(s)?(ed)?(POS/V B)+VB ] ||
[(POS/V B)+VB update(s)?(ed)?]

) VB  support

Operability [O] product, system, application, operate,
interface, database, server

if(VB interface) ^ [interface (with)?(NP) ]
if([operate| use| work (with| in| on| alongside)?(NP) ]

) (NP)  environment

[V BV P ] ^ CO(VB ) \ CO(V B
o

) 6= ; ) VB  operate
LF color, interface, page, website, use,

user, comply, appear, look, simulate,
conform, match

8! | ! contains “interface” ^ ! = nsubj ||
nobj

) interface appearance

8! 2 {color, look, page, GUI, UI, website}
^CO(!) \ CO(NFR

lf

) 6= ;
) !  appearance

8! 2 {comply, conform, incorporate, meet}
^CO(!) \ CO(NFR

lf

) 6= ;
) !  match

Where TP , FN , and FP represent True Positive, False
Negative, and False Positive, respectively.

1) Topic Modeling: Topic modeling is an unsupervised
text analysis technique that groups a small number of highly
correlated words, over a large volume of unlabelled text [13],
[14], into topics.

- Latent Dirichlet Allocation (LDA): A topic, as defined
in the LDA approach, is a probability distribution over a

vocabulary [14], for which the topicmodels package in R
was needed to correctly implement the LDA algorithm. This
procedure also required the Gibbs sampling option, as it
provides greater accuracy than the variational algorithm Gibs
In this algorithm, we first defined the requisite variables,
assigned a random value to them, and then looped through it a
specific number of times. Each loop assigned a word instance


