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Abstract The purpose of this study is to determine how to apply ISO/IEC/IEEE 29119 software test
procedures and ISO/IEC 25023 software test evaluation items to software-accredited testing laboratories
based on the ISO/IEC 17025 international standard requirements. As a method, the overall requirements
for their application to a test laboratory were analyzed by mapping ISO/IEC/IEEE 29119 and ISO/IEC
25023 based on ISO/IEC 17025. According to the mapping analysis, a total of 29 documents were
created, including quality manuals, procedures, and test guidelines for the operation of the test
laboratory. As a result of the study, a test laboratory management system was developed using
Confluence 6.15 software by applying the analyzed results of the overall requirements. The test
procedures, documents, and records were stored in, and operated from, this system. Verification of
suitability for operation of the test laboratory was conducted by KOLAS evaluators through a document
review and an on-site audit at the LG Electronics SW Accredited Test Laboratory in Seoul. In conclusion,
it was confirmed through the KOLAS evaluation that the test laboratory management system and the
operation of the test laboratory are appropriate and, compared with previous cases, the test laboratory
operates effectively, and the overall schedule of accreditation could be shortened.
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Table 1. ISO/IEC 17025 : Requirements for the
competence of testing and calibration

laboratories
Cla_use Subclause (n=28)
(n=5)
General .
Impartiality

requiremen

s Confidentiality

Structural requirements

General
Personnel
Resource ers . .
X Facilities and environmental conditions
requiremen X
Equipment

t
s Metrological traceability

Externally provided products and services

Review of requests, tenders and contracts
Selection, verification and validation
methods

Sampling

Handling of test or calibration items
Technical records

Evaluation of measurement uncertainty
Ensuring the validity of results

Reporting of results

Complaints

Nonconforming work

Control of data and information management

of

Process
requiremen
ts

Options (A or B)

Management system documentation (A)
Control of management system documents (A)
Control of records (A)

Actions to address risks and opportunities (A)
Improvement (A)

Corrective actions (A)

Internal audits (A)

Management reviews (A)

Managemen
t system
requiremen
ts

n : number
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Table 2. ISO/IEC/IEEE 29119 : Software and
systems engineering — Software testing

Table 3. Measurement of system and software
product quality of ISO/IEC 25023

Part (n=5) Clause (n=14) Characteristics (n=8) Subcharacteristics (n=30)
Concepts and . . e Functional completeness,
o Software testing concepts Functional suitability X .
definitions Functional correctness, Functional
measures iateness
Multi-Layer test process model appropria
Test Organizational test process Performance efficiency Time behaviour, Resource
processes Test management processes measures utilization, Capacity
Dynamic test processes N . 1
th p Compatibility measures | Co-existence, Interoperability
Test Organizational test process documentation . . o1
. X Appropriateness recognizability,
documen-tati | Test management processes documentation L s o
. . e earnability, Operability, User
on Dynamic test processes documentation Usability measures . ’
error protection, User interface
Test design techniques aesthetics, Accessibility
- Specification-based test design techniques . 1 1a1s
P . 8 . a RN Maturity, Availability, Fault
- Structure-based test design techniques Reliability measures .
. . ; tolerance, Recoverability
- Experience-based test design techniques
Test Test coverage measurement Confidentiality, Integrity,
esh . - Test measurement for specification-based Security measures Non-repudiation, Accountability,
techniques . ) L.
4 test design techniques Authenticity
- Tfest meast.lrement for structure-based test Maintainabilit Modularity, Reusability,
design techniques , e nany Analysability, Modifiability,
- Test measurement for experience-based Testability
testing design techniques
Portability measures Adaptability, Installability
Introduction to keyword-driven testing
Keyword-Driv | Application of keyword-driven testing n : number
en testing Keyword-driven testing frameworks
Data interchange

n . number

3.1.3 ISO/IEC 25023
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Table 4. ISO 17025:2005 to ISO/IEC/IEEE 29119-2
high-level mapping

ISO 17025:2005 ISO/IEC/IEEE 29119-2

Derive Test Procedures
Establish Test Environment

Criticality of environmental
conditions

Control of environmental

. Maintain Test Environment
conditions

Assemble Test Sets

General -
Derive Test Procedures

Assemble Test Sets

Selection of methods -
Derive Test Procedures

Assemble Test Sets
Derive Test Procedures

Laboratory-developed
methods

Provision of equipment Nil

Demonstration of calibration Establish Test Environment

Derive Test Procedures

Identification of equipment . .
quip Establish Test Environment

Equipment records Maintain Test Environment

Handling of mal-performing

A Maintain Test Environment
equipment

Control of adjustments to

N Maintain Test Environment
equipment

Identification of items Derive Test Coverage Items

Compare Test Results

Records of anomalies Analyze Test Result(s)

Monitor
Control

Procedure-Monitoring the
validity of tests
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Table 5. Documents created with overall
requirements mapping analysis

Requirement Documents (n=29)

Impartiality procedure
Confidentiality procedure

General
requirement

Quality Manual
Structural organization procedure

Structural
requirements

Procedure for qualification and training
Procedure for facilities and environmental
management

Equipment management procedure
Metrological traceability management
procedure

Procedure for externally provided products
and services

Procedure for review of requests, tenders
and contracts

Resource
requirements

Test method verification procedure
Sampling procedure

Test item management procedure
Technical record procedure

Procedure for evaluation of measurement
uncertainty

Procedure for ensuring the validity of
results

Results reporting procedure

Complaints procedure

Nonconforming test management
procedure

Procedure for control of data and
information management

Test work guideline

Test design guideline (for ISO/IEC 25023)

Document management procedure
Records management procedure
Risk and opportunity management
procedure

Improvement procedure
Corrective action procedure
Internal audit procedure
Management review procedure

Process
requirements

Management
system
requirements

n : number
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ISO/IEC 17025 : 2017

ISO/IEC/IEEE 29119 : 2013

Part 2-1: Test processes

Impartiality

Facilities and

Personnel 3 -
environmental conditions

Equipment Metrological traceability

Review of requests,
tenders and contracts

n, verification and
validation of methods

) Handling of test or
Sampling calibration items
Evaluation of

e e measurement uncertainty

* Multi-Layer Test Process Model
+ Organizational Test Process

Part 2-2: Test processes
* Test Pi
* Dynamic Test Processes

Measurement of system and so!
ionali Gabili

.

ftware product quality

bility, efficiency,

portability, ‘cumpatl ility, and security

Part 4: Test techniques

Ensuring the validity of
results

Control of data and
formation management

Reporting of results

Management system
documentation

Control of management
system documents

Actions to address risks

Control of records it S

Improvement Corrective actions

Internal audits Management reviews

+ Test Design Techniques
* Test Coverage Measurement

Part 5:Keyword-Driven Testing

* Intreduction to Keyword-Driven Testing

. ion of Keyword-Driven Testing
+ Keyword-Driven Testing Frameworks
+ Data i F

Part 3: Test documentation
*Organizational Test Process Documentation
= 5

Al A8 2

HEN 3y

NEEEEE
et

AEyAY W HE =4

Test Pi
*Dynamic Test Processes Documentation
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Fig. 2. Main screen of quality management system for software testing laboratory
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