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Requirement Trace Matrix (RTM)

RO | R2 | RS
VODClient.init() X
ListFrame.buttonControl3 actionPerformed() X X
ListFrame() X X
ServerReq.getmovie() X X X
ListFrameListener3.actionPerformed() X X
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An Analysis of the Requirements Traceability Problem

Orlena C. Z. Gotel & Anthony C. W. Finkelstein

Tmperial College of Science, Technology & Medicine
Department of Computing, 180 Queen's Gate
London SW7 2BZ  (oczg; acwi@doc.ic.ac.uk)

Abstract
In this paperl, we investigate and discuss the underlying nature
of the requirements traceabiliy problem. Our work is based on
empirical studies, involving over 100 practitioners, and an
aluation of current support. We introduce the distincion
between pre-requirements specification (pre-RS) traceability
and postrequirements specification (posi-RS) traceabily, 10
trate

wilkely, and 1o provide a framework through which. (o
understand its multaceted nature. We report how the majority
of the proble ibuted 10 poor requirements

due i af
e for improvements here. In the remainder of the paper, we
present. an analysis of the main barriers confronting. such
improvements in practice, identfy relevant areas. in which
advances have been (or can be) made, and make
recommendations for research.

[Keywords:  requirements  traccability, ~pre-requirements
spesification _ traceability, _post-requirements  specification

traceability, requirements cngineering practice, requirements
traceabilty tool.|

1:Introduction

Requirements traceability (RT) is recognised as & concem in
an increasing number of standards and guidelines for
requirements engineering (RE) (12]. This concern is reflected by
the various systems that have been developed and a growing
research intecest in the area [25). Despite many advances, RT
remains a widely reported problem arca by industry. We
attibute this to inadequate problem analysis

Definitions of "requirements traceability” are discussed in
detal Lter, though we provide the following for orientation:

« Requirements traceability refers to the ability to describe
and follow the life of  requirement, in both a forwards and
ackwards direction.
© PreRS traceability refers to those aspecis of @
requirement life prior to inclusion in the RS
« PostRS tracesbility refers to those aspects of @
requirement’ lfe that result rom inclusion in the RS.

In this paper, we analyse the RT problem in detail. We
describe our empirical investigations in Section 2, review the
current support in Section 3, examine the underlying causes of
the problem in Section 4, and present a framework for
addressing these in Section . Section 6 lsts the main problems

0.8186.6450-5/94 $03.00 © 1994 EEE.

facing pre-RS traceability improvements, Section 7 identifes
bow some of these can be tackled, and Section 8 discusses that
aspect of the composite problem which is the subject of our on-
going research agenda at Imperial College.

2:Research method

Numerous data gathering techniques were used to define and
analyse the RT problem. The empirical exercises took place
ove 1 year and involved more than 100 practiioners. Thie

m:ngml their experience ranged from 9 months to 30
years; and the projects they were involved with varied in
‘umber, type, and size. A detailed specification for RT support
‘was produced in parallel. Here, introspection helped to identify
seaport bo oy ¢

2.1:Literature & tool reviews

‘The literature was surveyed, and over 100 commercial tools
and_ research products were reviewed, to gather viewpoints
reganding: what RT is; why it is needed; what problems it
imvolves; and to locate relevant rescarch and development.

2.2:Focus groups

S semi-structured sessions were conducted. These invalved
37 practitioners spread across 5 sites of a U.K. company. Each
session lasted 1 hour, was audio taped, and transcribed. The
data were used to: consolidate the above; discover how RT
problems are overcome (if at all), get suggestions for
improvements, and to inform questionnaire design

2.3:Questionnaires & follow up interviews

A 2-stage questionnaire was used. Stage | was designed to
rapidly gather data from a wide population of practitioners and
to target thosc from whom more detail could be gathered. 80
were distibuted and 699% retumed. Stage 2 was tilored (0 the
winwy vocng s wd experiewes of individul
practtioners, using a reusable pool of questions
Gisribued and 3% rcvumed. These prowded . deeper
understanding of the problems and preliminary requirements to
address them. 2 informal interview sessions were subsequently
conducted with the respondents. Each lasted 1. hours and were
used to corroborate their answers, appraise their validity, extract
additional information, and to check preliminary analysis

2.4:0bservation & participation

Data were also gathered following the observation of, and
some participation in, & variety of RE exercises. For instance,
Rapid Application Development workshops were observed,

1994+ FRENX
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The Patriot Missile Failure

The Patriot Missile Failure On February 25, 1991, during the Gulf War, an
American Patriot Missile battery in[Dharan, Saudi ArabiaJfailed to track and
intercept an incoming Iraqgi Scud missile. The Scud struck an American Army

barracks, killing 28 soldiers and injuring around 100 other people. A report of
the General Accounting office,

The Patriot Missile Failure - University of Minnesota
www-users.cse.umn.edu/~arnold/disasters/patriot. html
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requirements — test procedures
Forward spedification Reverse
requirements v v o «tfﬂufe‘
! analysis Software-design |, | §ohwurg»
description o integration
Reverse (high level) test procedures Forward test
. ; h
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Source-code Saftware-unit
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Figure 2. How requirements are analyzed (forward) and traced (reverse) and tests traced
(reverse) and analyzed (forward) within the doc ion hierarchy.
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Workshop Software Traceability: Trends and Future Directions
3rd International Workshop on Traceability

Jane Cleland-Huang Orlena C. Z. Gotel Jane Huffman Hayes Grand Challenges Of Traceabﬂity.

in Emerging Forms of Software Engineering DePaul University Indepondoni icseareher  Department o Gompuing
ShAEC lew York, NY, USA University of Kentucky
(TEFSE 2005) Chicago, IL, USA olly@golel net Lexington, KY, USA The Next Ten Years
Jhuang@cs depau\ edu hayes@cs.uky.edu
Jonathan I. Maletic ~ Giuliano Antoniol  Jane Cleland-Huang  Jane Huffman Hayes Patrick Mader Andrea Zisman
Department of Computer ~ Department of School of Computer  Department of Computer o ey W i D;';,‘,Sgﬁ,";'g;:;:{mg Giuliano Antoniol, Jane Cleland-Huang,
Science Engineering Science, Science limenau, Germany Milton Keyes, Jane Huffman Hayes, and Michael Vierhauser
Kent State University ~ University of Sannio  Telecommunications, University of Kentucky patrick tu-i de andrea ac.uk
Kent Ohio 44242 USA  Benevento, ltaly & and Info Systems Lexington, Kentucky
Ecole Polytechnique DePaul University UsA ABSTRACT 78], Defined by the Center of Excellence for Software and
de Montréal, Chicago llinois Software traceabilty is a sought-after, yet often elusive qual  S¥steuns Traceability (CoEST) as “the abilty to interrelate
Montreal,QC, Canada USA Software raceabiliy is o sougli- e st o in salbty critics any uniquely identifiable software e

other, maintain required links over time, and use the re-
sulting network to answer questions of both the software
product and its development, process” [14], traceability is a
required component of the approval and certification process
in most, safety-critical systems. For example, the DO-178C
standard 73], whichs the USA Peera Avision Admiistrs
tion (FAA) has established as the means of c
pects of airborne

systems by many certifying bodies, such as the USA Fed-
eral Aviation Authority, software traceability is an cssential
element of the software development process. Tn practice,

GRAND
CHALLENGES OF

Establishing and maintaining traceability links and consistency between software artifacts produced or
modified in the software life-cycle are costly and tedious activities that are crucial but frequently neglected in
practice. Traceability between the free text associated with the and

cycle of a software system and its source code are crucial in a mumber of tasks such as program
comprehension, software maintenance, and software verification & validation. Finally, maintaining

promoting strategic planming. Applying

R . i e . wirements, specifies  very detailed st of
traceability links between subsequent releases of a software system is important for evaluating relative source information retrieval echniques capable ofsenninte
code deltas, highlighting effort/code variation inconsistencies, and assessing the change history. Lrace query Tangaagos and viwalization techmiquee that use
The main theme of the workshop is focused on understanding and defining the foundations for consistency trace links, and applying traccability in specific domains ible erifes the absence of unde .
e ; T i D e Toinre code and verification of the complete implementation of the
and change management of softwarc systems within the scope of artfact-to-artifact (model-to-model) e s lowelvel requirements.” Similarly, the USA Food and Drug
traceability.  prior body of work to bighlih the state-of the-art insofi-  Admitistrution (FDA) states that iraceubilty analysis mst

compelling areas of research

be used to verify that the software design impl
specified software requirements, that all aspects of the design
are traceable to software requirements, and that all code is
linked to established specifications and test procedures [30]

ware traceability, and o pre
that need to be addressed.

The workshop will address the following issues:
A formal definition of model to model traceability
 Traceability between artifacts and processes Categories and Subject Descriptors
The semantics of traceability links D21 [Software Engineeringl: Requirements/Specifications

« Recovery of trac ) The cost, effort, and discipline needed to create and main-
Recovery of traceability ks General Terms tain trace links in a rapidly cvolving software system can
«  Visualization of traceability links

Documentation ized in practice, either due to ill-defined and ad-hoe trace-

¢ Iutstmpersble approaches tSipport tcesb ability processes, poor user training, or a lack of effective

« Traceability in emerging forms of software engincering including production lines, frameworks, Keywords Teflocting this state of practice, the -Crit
components, ctc. Software traceability road map oz Sl Py o Delne” spor, o

The goals of the workshop are o ) . 1. INTRODUCTION et traceabilty s one o the seve techuclogy areas
« Broaden awareness within the software engincering community of the potential for the application of et trsceabilty s log been secoguized as am g O Which Fesearh should be targeted i order f0 asoure the
traceability portant qualiy of a woll-cngincered software systcm [3 o and comect operation of current and future software

« Facilitate the exchange of ideas and interaction between international researchers In this paper, we set out a focused research agenda for

o Define open research problems faced in realizing usable approaches for traceability ”7‘511‘1‘;‘;""‘,1‘.'i“‘.‘,“,1‘“7‘(1"?.L‘”‘ﬁ“.f}'ﬁ‘;;\“h“‘n b ‘.‘.“1;‘,“:7,“‘.‘“"’:‘?""‘““:ﬁ software traceability. We build upan prior work that first
 Construct a foundation of materials for future research on traceability B o o Ot ety “:W;;); e o e e M et
For more information please visit the workshop web site is: hitp://rc.cs.depaul.edw/tefsc0/. The workshop e i o ndios  vated by current practice, this paper draws out and drills

down on the ke which research focus is needed. It
details the state of the art in each of these areas and then

focuses attention on specific high priority research needs,

i hld by the autheefonerts). Publicaton ights sensed o ACML
FOSE'14, May 31 ~June 7, 2014, Hydersbad, India

ACM 75, 2565-

gl doforg/10.1135/2593852.

proceedings are available through the ACM digital library.

Copyright is held by the authorfowmer(s)
"05, November 7-11, 2005, Long Beach, Califomis, USA.
'ACM 1'58113-993.4/05/0011.
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/'_]_T' EI|:|E % fF L . rompt learning for specific requirements retrieval and other tasks cou e studied to more sufficiently

utilize the domain knowledge encoded by general LLMs.

2. It is necessary to devise RE domain LLMs based on open source general LLMs with RE domain datasets and

o yu@;u;tm&##isﬁmlﬁ E H&J:mm LLM ? instructs to further improve the performance of LLMs on various NLP4RE tasks.

To better support the above two research directions, it is also essential to build high-quality benchmark require-

w

° C h’atG PT%\?%E}EE ki%ﬂ%ﬁi%é{&;& J:E,\J_Z_X "%{jﬁ{{/&u . ments datasets for training and comprehensively evaluating the devised RE domain LLMs.
é\ I} XﬁL&E?&: @éfll:—:—_l_l:'xEl EUELJﬁ ! M‘fﬁj{&*ﬁﬁﬁ(&ﬁgprom ptg | 4. It is also valuable to investigate how to combine RE domain LLMs and the formal methods to better support
—%’-E ﬁﬁ k*;ﬂ %% requirements modeling and verification efficiently.

v

RE practitioners, e.g., analysts, could further fine-tune the RE domain LLMs with their own requirements which

° E_ﬁﬁﬁﬁﬁﬁ})ﬁ%ﬁﬁft*ﬂglﬁ E E ﬁﬁﬁﬁg_l%_ﬁ%@}% ] are usually business confidentiality. The fine-tuned models can provide requirements analysis assistance with an
}Aﬁﬁg?g%@;&*@@% ﬁﬁ EI\J ”/J\" k*ﬁﬂ chat-based and end-to-end manner.

o FUEEFEVERZ0 ) B AR B M R T . RRBEEAFLES EAEBTNE BEEENT A
- BRHARSLLMAREEERREE (KE) ? . AREAERAAEENEM BT AR
« BRI RRH—EE MY . . :
. HHE REEMME S R=EE 515
. LM AHIIESAI Intensive Gt {LTBEAE MELTRAAREEENES RENRESRITE
EME—XKEH (\%ﬁé’l‘iﬁ&Al*ﬁﬁ!'—iﬁll%ﬁﬁE) ‘ . BABEESCHERALAREBSERNERER
.« WG (k) mNEERMBIRH T EEEK e " e .
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Largest LLMs Advanced code analysis
Programming Help ~ Largest LLMs + Specialized models  ¢or particular projects

(Sogt)ecialized e ! g I % ”k*gggﬁg“&ﬂj] j] ﬁEﬁﬁ{#Iﬁj E
" FARAEBT TEFRENSKIASSIA

Infill code models Single-line code prompting

Legal Analysis

Medium LLMs "
Difficulty of : Help do shopping iy
Task Foolihandling models Database manipulation in

natural language

Small LLMs
Medium to Large

Filing an expense report LLMs + Lab-wide Q&A Channel
Questions about Facilities and Orchestration partially off-loaded by an LLM

Hours

—

Generally l, Better on a specific tagl M
useful in accuracy or efficier|
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» EREIFHNAFEE: #HSISK (Concept Assignment)

« EREEIPERENBZERNBERERANIARE#, SESIRMIA RIS SBiHRY
fBcEREREER, RIFMBRIME SIS Biggerstaff et al., ICSE 1993]
- AlEESETBAESHIRIIR, MABEZEE THIREESHFIER, —EFEAHEKXE!
- EEAREIESEH_EEENSE - [EESREDIEREFA, EIyg

Programming Concepts - 5
Domain characterizatigh | Numefical computafiorand L4

@(5) d = Antn vmraninalatinn
S

| 107 2
EEE

'H}; O op
B Ersem———————— T 5 T 7 RELIR R = AR B RIRS
TGueAcss of S0 - 8246, MMmBBIEA S RILRE SR SR 2 ORY

Precision

= Human Concepts

Atbiftary domain ConCepts =
’

.
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» ERHIIEFRANPRSES

HIE I L FCAB2E
HIRITA LTiEER

Names & Comments
Control flow
Data flow

HFNANTHE N
E LA EL

Issue ID:

Hash:
Message: G Y-5082:
class in case it is not used
Committed: Feb 1, 2012
Files:

src/main/org/codehaus/groovy/classgen/AsmClassGenerator. java

Summary:

Description:

Status:
Resolution:

InnerClass attribute: ...

GROOVY-5082 Type:

produced for interfaces
to X$1. But there
Closed
Fixed

Created:
Resolved:

Compile this: [...] Upon javap’ing the res
is no X$1 produced on disk....

Bug

[GROOVY-5082] Sometimes invalid inner class refere

ult we see

17/Oct/11 13:45
01/Feb/12 11:10

this

nce
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FEETHImXAERE, KRGS
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E&F%Tﬁxt%ﬂ Mf%FTpMEWEK

S143
S146
S147

7, S49 SSO S
52,553,554,
S57,559,56
0,562

S142, S14
3,5148,51
49,5150

565,
S66
1

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

2024 Al+TREHZFIES | ARSI AT E ﬁﬁﬁﬂﬁ%z&i%% -



» BEFKIRBENERKENERR: HEIE?

lAn LLM-based Approach to Recover Traceability Links between

Security Requirements and Goal Models
. . BFRE T Z AT RR IR
Jameleddine Hassine
jhassine@kfupm.edu.sa
Information and Computer Science Department, KFUPM
Interdisciplinary Research Center for Intelligent Secure Systems, KFUPM

| Dhahran, KSA |

ETWANZEBIRERE T

E?GPTS.SE{J Prom ptSiﬁi-l- 1. **Protect User Privacy** ﬁ&ﬂgﬁé *#gﬁﬂjﬁg%

- **Linked Requirements:**
- R1: The app shall allow users to set privacy preferences for their designs, controlling who can view or edit

prompt_messages = [

them.
{"role”: "system", - R2: The app shall provide end-to-end encryption for all user data, ensuring privacy during transmission and
"content": storage.
f"You are a requirements engineer. Given the following requirements {Requirements} " - **Rationale:**

f"and the following goals {goals}. " - Requirement R1 enables users to control the visibility and editing permissions of their designs, thereby
: enhancing user privacy within the app.

f"The task consists of linking the security-related requirements within {Requirements} " - Requirement R2 ensures that all user data is encrypted end-to-end, safeguarding user privacy during both
f"to the security-related goals from {goals}. " transmission and storage processes.

"Note that one goal can be linked to many requirements and vice versa."
Provide the rationale for each generated link separately. - *xLinked Requirements:**

"Do not report non-security related links."}, - R3: The app shall integrate with trusted payment gateways like PayPal or Stripe to secure financial transactions.
{"role": "user", - R4: The app shall implement tokenization for sensitive financial information to safeguard against unauthorized

"content™: ..n} “ccess.

N\ a3 I \# /— S =1 71A R - **Rationale:**
] |j: [ / \/ \zJEL, 1 'f | | %)] 7 7’—\\—\_‘1, PI’eCISIOﬂ - Requirement R3 ensures that the app integrates with secure payment gateways to safeguard financial transactions,
N — ~ RSN nhancing the overall security of financial data.
/\ -H-
:I_OO% 15 7}l?=lﬁj:$ —_ *H %tra Ce E%’;ﬁlﬁ *E - Requirement R4 implements tokenization for sensitive financial information, adding an extra layer of security to
y — /I’ i . , k ,

rotect against unauthorized access to financial data.
AN, REBSOANYEHR R (L)

2. **Safeguard Financial Transactions**

2024 A+ A BFIES | AIRSNHEATE (B0 EAEY



» BEFKERRRTIENERBIER: LSRR

D Prompt ETFClaude (BEFMEELF, Precision  Recall TP TN FP FN InSlgh*Em :‘ﬁtr%ﬁsﬁf@gfr@ﬁ@)

I Is (1) related to (2)? jtltFE'[fE']*iE/ \ﬁ]\) 18% 4% 6 225 21 1 Aytomootad ol A Munnnnlacloe..
324%  923% 12 221 25 1 Human: What does this artifact mean?
2 Ignoring the different abstraction levels of the artifacts, is (1) related to (2)? 17% 549 7 218 34 6 The DPU- TMALI shall utilize SCM-DCI-SR, along with
N ' A — " " 10 T 5 ERRNO provided by DPU-DCI to decode errors and place
3 s there a traceability link between (1) and (2)? 30% 31% : 20 L
40% 62% 6 o3 9 7 them on an error queue for DPU-CCM.
4 Below are artifacts from the same software system, is there a traceability link between (1) 12% 100% 13 154 08 0 P Nowre Dame. Indiana Notre Dame. Indiana ~
and (2)? Assistant: ... Some guesses at the meaning:
5 Below are artifacts from the same software system. Ignoring different levels of abstraction, 36% 62% 8 238 14 5
can (2) be decomposed from (1)? DPU may stand for Data Processing Unit ... SCM-
6  Below are artifacts from the same software system. Ignoring different levels of abstraction, |  67% 46% 6 249 3 7 DCI-SR seems to be some kind of protocol or interface
does (2) fulfill (1) used for communication between DPU-TMALI and DPU-DCI.
7 Below are artifacts from the same software system. Ignoring different levels of abstraction, 32% 54% 7 237 15 6
are (1) and (2) part of the same feature and share functionality? ERRNO is a standard way for software components
8 Below are artifacts from the same software system. Ignoring different levels of abstraction, | 229 77% 10 216 36 3 to return error codes. So DPU-DCI seems to be providing
does (2) implement system functionality from (1)? error codes to DPU-TMALI ... DPU-TMALI is receiving error
9 Below are artifacts from the same software system. Ignoring different levels of abstraction, 19% 85% 11 204 48 2 data from DPU-DCI, decoding or interpreting those errors,
are (1) and (2) dependent on the same system capability? and then queuing them up to be sent to DPU-CCM
10 Below are artifact from the same software system. Ignoring different levels of abstraction, 226 092G 12 208 44 1
can (2) be one of the hierarchical decompositions of (1)? Consider whether (2) implements DPU-CCM seems to be a component that is receiving error
a part of (1). ce -
T data, perhaps for monitoring purposes...
11 Combining all questions and chain-of-thought reasoning. 37.9% 84.6% 11 234 18 2 p S

. BFAERIRRTERAEREREE e ABLE I

MEAN AVERAGE PRECISION OF RANKED TARGET ARTIFACTS

- NFFAHSERHRIGENEREE ELUES | BEERHRERETE TR TR

—/l\%iﬁ CM1 7(}.7f;ﬂ 7‘9.4%

- PromptEREE—EHRMEABHE (ERFAISELE) Dronology (NL)  82.%

PN AT (BRASE. RAIRRF) XSRS
-Eﬁﬁkﬁﬁ&%@ﬂ@@%@%

Dronology (PL) 23.2% 30.8%

MHMELR: REHAEZ—ENH MERENEFR,
EEﬁEE}J Ea<7k—nn_.|-ﬁgiEEﬁ¥ﬁ:f§




» LLM + FBXREDNEIRRE: KiGSIREIRANGHE

* jiﬁﬁfgﬁlﬂzlgﬁﬂﬁ'ﬁ — i“%;% [Rinard @ICSE 2024 Keynote]

IFEIR/R

- KiRBIaYsE {520k

- X(EERAPIULUIRERAKREF MR ERIZ SR PSS

, BTSRRI SRR BRI R

o ARBIPNARRIREFE — FEEAREE (Chintala@ICSE 2024 Keynote]
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» LLM +FXREEIFRE: NAEIFinSKIRE “"H3E"

s BTSRRI “AHEERE"
» BEV9XERSEAREREIEETIRY “RER"

 NETFIEFIRNRESZFESILLM (Al) ZFgit
- BtEZ R NIRLAFEEENIE
- hREIBIG: EEEERERAE L ISGSHAAEE
o Ftg{iEE I S ERIEREF O
. BB NWSERITIHER S22 FHER — LLM-RAG
o NEBEIABRARIY RS iR TRIE
. BINFIAER I 55518450 — LLM-Prompt
- RFE T B EEESHIRERE
- [EFHUETE SRS T E R H R AT
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> LLM + BREER: FETIFRE
LLM - Finetuning
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» BHFIBIKH S TRISZRTIVG AN R : CLUSTER'  (emse 2022

Class reqa score
editNDClnteractions_jsp ~ UC15  0.298 Code
0227 Dependency
I User Feedback
0.113
0.112
0.054
0.037
NDCodesDAO UC15 0.032
AuthDAQO. 0.026
== = A 4 >
UpdateCodesListAction UC15 0.025 12%%&" Emp*mﬂ_ﬁ (5 1t
: : A
viewResult_isp vas  oos  IIRERDHHEGS) EEEEJE e e
N r
UpdateNDCodesListAction UC15 0.016 ﬂ&%ﬁgﬂﬁ;ﬁ*ﬁrg El oae
ements
LOINCBeanValidator | auth.admin.editLOINC ViewMyRecords " 038 nin edi 1
:‘ ’ 067 Codes_jsp Action : : = = auth‘a(éo de‘:j;;omc 1
10 l 0.67 : ™o ' i LOINCBeanValidator i ViewMyRecordsAction
"] . ) . . UpdateLOINCListAction EditPHRAction
- UpdatzLQINCLlst 0.50 LOINCDAO o EditPHRAction : : oo B mmmmmmm———
1 ction o1 NI T I T T I I 1 o2
authadmine.ditNDC 0.67 N SEEEEEE To33 ------:3’_1-7---- uT”ss ‘
odes_jsp DruglnteractionAction : auth.patient. auth.admin.editNDCodes_jsp 067 I%; :y;i:g::s:s_:s: ~l
Diagnoses_jsp Se . . 1 ’ ’ 1
[ | 1.0 1 my: DruglnteractionAction 1 i
in.edi i - 0.86 — .’ . - Joss
auth.admin.editNDC | /0.57 ] . [ | \l/ . auth.admin.editNDC L’ DruglInteractionDAO i iaenosisAction i
Interactions_j sp DrugInteractlonDAO | | ‘ MyDiagnosis Action ‘ Interactions_jsp 0.57 . MyDiagnosisActio: ‘ :
LT T R R R R L L 4 L T T T T T T T T T
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» BEFHL

EENAS =R 5 A3 . TAROT sk 2022 & TRIAD icst 20241

TraceAbility Recovery by cOsensual biTerms (TAROT)

A fake email is sent to th_e LHCP. ‘
DT JJ NN VBZ VBN IN DT NN

UC35 Report Adverse Event Use Case
35.1 Preconditions:

The iTrust user (patient) has been authenticated in the iTrust Medical
Records system (UC3).

35.2 Main Flow:
A patient selects to report an event related to a prescription drug[S1] or
immunization [S2] reaction.

35.3 Sub-flows:

ince we don't w
into a database

antto train spammers in

public class EmailUtil {
private DAOFactory factory;

[S1] i
Alfakelemail is sentto the LHCP who prescribed the medication i
indicating the patient name and MID, drug, and symptoms. i

[S2]...
35.4 Altezgative Flows:

public Email0iilr{ DAOFactory factory)
this.factory = factory;

pTJ‘tFIR,"VDTU' Email email ) trows DBException {
factory.ge . DAO().sendEmailRecord (email );

None

SUMMARY:: UAV Operations
DESCRIPTION:
The Real TimeFlightUI shall allow users to apply flight operations to one or more|

SUMMARY: Following UAVs
DESCRIPTION:
The RealTimeFlightUI shall allow users to follow one or multiple UAVs on the

high-level

l AFInfoBox
public class AFInfoBox extends CustomComponent { [

private Resource assignRoutelcon = ImageProvider.getAssignRouteResource();

}

low-level

2024 A+ REHFIES | AlKE]

___________ DD-647

DESCRIPTION:
The user shall

'F.

UMMARY: Applying emergency operations | DD-694 |
ESCRIPTION:

hen requested by the user the Ul shall apply the requested em

(apply, operation)

HFTAROTHILL
mAESIE X EEX RIS R

i

=" N\

RN A E SRR YRR ISR SRR,
?:I)\EA#FEE% HiQiENT FEREWEmAR
AYHIRE

SERRMS D T BIRR AT o AT SREELR

1axdy, BIaNEHPRI(send, email) (]

FRFLRIERGY Fehl X AFH IR R

K%, EIMRFLEBENEA4.8%E
21.8%MAP

LREIRY, TESH]

(assign, route)

RE691

;ifno | is the UI shall apply the em
UAVs by default.

middle-level

>DD694° ") S D647
=|— o .

<>

AFInfoBox

FEEINFHUNEZLTGE10%MAP

oHAEEHmEENE, ERAMEIER

DD-647
x

=3 ‘,

WRTE (Rt AN

>AFInfoBox



» BEFHiRiEXIadEsi

Issue ID: n% \

2= (P=x)

Commit ID: 13f6a354... \

Summary:

d:sabled BEMASEEFE DOM |k

LB F I <div test></div>

Message:  changelog, spec
[CHANGELOG.md]

[elementspec.js]
+ it (disabled attr for normal element, function( X...

Description: L;an 5] template th <div disabled test></div> RS DOV[I J Code Diff: + “t{t) - disabled 3% bool B BT EETERM, FREFHRH attribute

Single Translation:

______________________ )

EKIBER: AVIATE AsE 20245

IR ZICSER R XS HRNZIE
SiEFARR, [EiSEmER

«  GitHub_E12.7%f9commit logsHIFENHE,
BRERATI28.6%, HRIOXATEREEZEE
+ ERREEERPFEERN (RB{HLASESIAE)
- ABYEFEES, (BEHNSTERERA

NLLB:  disabled property{will not be rendered to the DOM ?’ NLLB: |+ Optimized formulas like disabled boolkm'ibutel,s retained when used with ordinary elements (ﬂ}i%g{z'g) ﬁJ %l_j g Ej] ETT&* X&%
AVIATE: F=————— ———mmmmmm - - - - _— -
NLLB: disabled property will not be rendered to the DOM : | NLLB: |+ Optimized formulas ]ikeldisabled bool attribute[is retained when used with ordinary elements ° Z_ }1=F/ 1Z'§J:}H3H-y 'l«/ \l—_l Xj-i B'EXZZK?:F 'L'I_
M2M-100: |Disabled properties will not be rendered to DOM N\, M2M-100: |+ [Optimized] - Form bool properties such as disabled are preserved when used for ordinary elements = N\ ==y
Google: | The disabled property will not be rendered to the DOM @ Google: | When form bool attributes such as + [optimize]-disabled are used for ordinary elements, attribute is left as is ﬁl}f‘tﬁﬂ]n E1 7 | Eln = gﬁJ:AP;EH
Tencent: Th ill not be rendered to the DOM : Tencent: | + When form bool attributes such as disabled are used for ordinary elements, attribute is retained 31 _4% , M AP;:E;:I-’I 1 .2%
- EYIRBR144, RBME. iR, N5, K.
Figure 1: Motivating example adapted from the San project. BEZSASFELRE
«  ZEE, RH. REWESE— (EAET=EX)
Artifacts : AVIATE : IR model: VSM
- 1 1. Preprocess — — — — . 2. Multiple Translate- — , 3. Consense on Biterms , 4. Select to Enrich Artifact -~ s. Emphasize Based Distinctive 1
== 1, ' e ' ' i ' ! 1
— 1 : - Split texts; : bilingual : : translatlon: : consensual Ortisrtifec 1 selected : Ot artiface : i’;’:g‘c‘::
B bt (38) -clean sentences; FI I L | O ) e T
<I1> 1 : *Trim commit; ' 1 » 1 : 1 — - Min Tranetations | 1 more distinctive " :
[ ' | ' ' Lo
! 1 4] | . I ) [ [

commits

- e e —— — ———
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» HFRiai B FE NG E:  SPLINT Fse 2022

Semi-Supervised Pre-processing for LearnINg-based Traceability (SPLINT)

w 2
Data Selection Data Labeling Data Splitting Data Rebalancing -
e — ‘ llearn - 4 . Zpredict
' Unlinked | Artitacts — SSHSembsupervised Leaming) .. mode
i Chronological| |/ ini '
I T I 4 e o m/@:@ge s
| Reposi tryArt' cts ' T =p|! Re- li O X e '
i = —'D—% _/: D—SQ ) Enig:n.st O ORezameine e O o—preaic—s [; I] bt 4
E Linkce-?i : T%]et Set Set : Updating Labeled Training Label Smoothing :
; Artifacts ! Artifacts ! set Dy U Sgubset ‘ ' tlon
_____________________ 7 1 '
____________ ¥y Fiature Extractxm i\ <classaslancing settTaining (casn B9 | > Do 33
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