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[Abstract]

In recent machine learning studies, in order to consider the quality and completeness of data,
derivation of non-functional requirements for data has been proposed from the viewpoint of requirements
engineering. In particular, requirements engineers have defined data requirements in machine learning. In
this study, data requirements were derived at the data acquisition (DAQ) stage, where data is collected
and stored before data preprocessing. Through this, it is possible to express the requirements of all data
required in the existing DAQ system, the presence of tasks (functions) satisfying them, and the
relationship between the requirements and functions. In addition, it is possible to elicit requirements and
to define the relationship, so that a software design document can be produced, and a systematic
approach and direction can be established in terms of software design and maintenance. This research
using existing DAQ system cases, scenarios and use cases for requirements engineering approach are
created, and data requirements for each case are extracted based on them, and the relationship between
requirements, functions, and goals is illustrated through goal modeling. Through the research results, it
was possible to extract the non-functional requirements of the system, especially the data requirements,

from the DAQ system using requirements engineering.
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I. Introduction
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II. Preliminaries

1. Related works
1.1 Data Acquisition System(DAQ)
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Fig. 1. Process of Data Acquisition System(DAQ)
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1.3 Goal Modelling
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III. The Proposed Scheme

3.1 List of Data Quality Attributes
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Table 1. The List of Data Quality Attribute from
ISO/IEC 25012 (Cited from [8])

Data Quality Data Quality
No. Attribute No. Attribute
1 Consistency 9 Understandability
2 Currentness 10 Efficeincy
3 Completeness 11 Changeability
4 Precision 12 Portability
5 Accuracy 13 Traceability
6 Security 14 Creditability
7 Availability 15 Accessability
8 Recoverability 16 Compliance

T2} [8lolMe) Hlole] B WIS e Tt &
o A2 S 4 9l BE Hole B B} ¥2S
2 gsto] 7L RES S0 S ZofRlol L A
282 gpgoR @ o] ofc). 0|2 sjzsl] sl &
A ZUllo|xle] DAQ AlAEIS PO 2 clojel a7t
e 25 4 Ut B2 WHol Basi

w3t oole] BRE WYt 0458 B 25
st2jgl, of- ujQlolA] ofulgt Hlojel AnA} sk A
7} @R gelslolo} B,

(Ol HlolEle] 27T 552 dolA] Hojelg A|
Nafstol ansoz 7o) Yl NWPINE =85
7] gfsto] lolElEA 2AlE shslop At A|sjstn
k. APAIEe oolEiEe] U 913 1SO/IEC
250129} e FA| BEL 53] HloletEe] 9t ¥
7P} ol olHof sixIgt, AZE 0] B EF Hls]
Zi0n AFeLT Yok oSL ColEER WA
RIS QA2E B JHOR E55] Yol
NelEA Wl ROTS ASENTES AHgsiat. 1
A} 749) @Akl ZIRE clole] B 474 2 94
2912 =55l904 BE ooje] 27 oA Cole]
R7AGE ZWH02 T EY7I 242 =ujeld] 7]



Using Requirements Engineering to support Non-Functional Requirements Elicitation for DAQ System 103

Table 2. Improved Data Quality DAQ Modeling using Goal Modeling
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Engineering Methods
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Table 3. Scenario of Liver Cancer Diagnosis System

Flow of Scenario Content

Starting Situation

The liver cancer diagnosis system shows the meta data type and input format of
biometric data to the user, and receives data from the user.

Normal Flow of Event

Using the data collected from the user, the diagnosis result is shown to the user
based on the knowledge predefined by the expert group.

The Wrong Case within the Flow | records have been entered his or her latest improved tumor treatment data, and

When a patient who has been diagnosed with liver cancer and whose medical

suddenly shows the result that the cancer has been cured.

Concurrent Activities

Takes the existing hospital treatment data and checks the data recording cycle,
and if the old data after 3~6 months has passed, the data update is required
warning and a message recommending hospital treatment is output.

If more than 6 months have passed, the input is restricted with a warning
message about updating hospital medical records.

After the Scenario

The user can see the diagnosis result and reason of the system, and the user's
result is transmitted to the system and stored as recent medical treatment data.

Table

4. The List of Use Case from Liver Cancer Diagnosis System

Eliciting Requirements using Use Case

Liver cancer should be diagnosed using patient data input through a meta-data format defined by a

Use Case #1 . )

medical professional.

It is necessary to obtain a sufficient amount of clinical data from existing medical data and use it to
Use Case #2 ; . . .

diagnose liver cancer diagnosis results and current status.

As new measures of liver cancer diagnosis are discovered, medical professionals should be able to create
Use Case #3 .

or modify meta-data.
Use Case #4 Only licensed medical professionals and patients should be able to view the data in the diagnostic system.

It is necessary to express the current progression of liver cancer in accurate by establishing an expression
Use Case #5 ;

format showing stored data.

Liver cancer treatment data in the existing hospital database must be imported in accordance with the
Use Case #6 A .

predefined meta-data expression format.
Use Case #7 There should be no omission of existing data in the process of importing hospital treatment data.

Check the latest update date of hospital treatment data and print out a message box asking for update
Use Case #8 .

when discovered data older than 3 months
Use Case #9 Check the latest treatment date of hospital treatment data and restrict input when checking data older

than 6 months.

Use Case #10

When updating to the latest hospital treatment data, the input restriction is released to enable input.

Use Case #11

Patients should be able to see and understand the results and reasons for liver cancer diagnosis using
the system.

Use Case #12

The system must have an expression format to show the diagnosis result and reason.

Use Case #13

If an improved liver cancer status (e.g., reduced tumor size) is inputed, and there is an exception that
the patient is cured, the patient should be able to request reasons and feedback on the outcome from
the system.

Use Case #14

For exceptions sent by the patient, the system developer should be able to modify these results.
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Table 5. List of Data Requirements elicited from Use cases of Liver Cancer Diagnosis System

Data Requirements

Eliciting Data Requirements using Use Cases

Completeness . .
P diagnostic results.

Hospital treatment data and user-entered data must have a sufficient amount to produce

Accuracy

It is necessary to accurately express the current progression of liver cancer by establishing
an expression format showing stored data. (Existed in original DAQ)

Precision

In the process of importing hospital treatment data, there should be no omissions or errors
in existing data. (Existed in original DAQ)

ot j
Consistency in the data.

Hospital treatment data should be correctly delivered and there should be no contradictions

Currentness

Hospital care data must be kept up to date. (Existed in original DAQ)

E tandi
asy Understanding cancer data.

Patients should be able to easily understand the metadata display format and input their liver

Liver cancer data entered by patients and previously entered treatment data should be stored

M ilit . .

anagability in an appropriate format.

Reliability Patients should be able to trust the results of liver cancer diagnosis.
Compliance The input data must comply with the existing data standards.
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