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Defining and Tailoring R&D Standard Process to
Improve the Quality of R&D Outcomes

Won-Ok Ryoo + Hyo-Taeg Jung
Quality Innovation Section, Management Division, Electronics and Telecommunications Research Institute

Korea’s national R&D projects are increasing year by year. However, it is necessary to improve the quality of
R&D result. In this paper, we introduce the developing and adjusting the R&D standard process based on
process approach in ETRI. It is expected that the definition of R&D standard process will contribute to improve
customer satisfaction and quality of R&D result through standardization and continuous improvement activities.
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Figure 2. Innovation Capacity of Government Funded Research Institutes
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Table 1. Project Management Process Part
PMBOK CMMI SPICE Standard Process

- Integration Management(4.1~7)

- Scope Management(5.1~5)

- Time Management(6.1~6)

- Cost Management(7.1~3)

- Human Resource
Management(9.1~4)

- Communication
Management(10.1~4)

- Risk Management(11.1~6)

- Project Planning

- Project Monitoring and Control

- Requirements Management

- Supplier Agreement
Management

- Integrated Project Management

- Risk Management

- Project Planning

- Project Assessment and Control

- Risk Management

- Decision Management

- Measurement

- Software Problem Resolution

- Infrastructure Management

- Human Resource Management

- Product/service Delivery and
Support

- Project Proposal

- Project Acquisition

- Project Planning

- Project Control

- Requirement Management

- Risk Management

- Outsourcing Management

- Communication Management
- Stakeholder Management

- Delivery

Table 2. System/Software Research and Development Process Part

PMBOK CMMI

SPICE Standard Process

- Requirement Development

- System Requirement Analysis

System/Software R&D Life-cycle

- Technical Solution - System Architectural Analysis Process :

- Product Integration - Software Implementation - Requirement Definition

- Verification - Software Requirement Analysis - Design

- Validation - Software Architecture Design - Implement

- Decision Analysis and Resolution |- Software Detailed Design - Unit-Test

- Configuration Management - Software Construction - Integration Test
Quality - Process and Product - Software Integration - System Test

Management |- Quality Assurance - Software Qualification Testing

(8.1~3) - Measurement and Analysis - System Integration Supporting Process :

- Causal Analysis and Resolution
- Software
- Software
- Software
- Software
- Software
- Software

- System Qualification Testing

- Development Environment

Quality Assurance Management

Verification - Quality Management
Validation - Peer Review
Review - Configuration Management

Documentation Management
Configuration Management

- Measurement Analysis
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Table 3. Q-mark Adaptation Level

ETRI Budget(won)
less than 1 billion

Participants(M/M)
less than 5

Management Level

Small Project

1 billion~less than
2 billion
over 2 billion

5~less than 10 Medium Project

10 or more Large Project

Table 4. Project Management Process Category Tailoring Cases

Project Project Management Process
Project Acquisition, Project Planning, Project Control,
Large | Stakeholder Management, Communication Management,
Project | Risk Management, Requirement Management,
Outsourcing Management, Delivery Process
Project Acquisition, Project Planning, Project Control
Medium | (Risk Management/Stakeholder Management/Communication
Project | Management Activities), Requirement Management,
Outsourcing Management, Delivery Process
Small Project Acquisition, Project Planning, Project Control
. (Risk Management/Stakeholder Management/Communication
Project o .
Management Activities), Delivery Process
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Table 5. Life Cycle Definition

Project Type R&D Life-cycle Process

System, SW R&D System/SW Life-cycle

Device, Material, Component R&D | Device/Component Life-cycle

Standard R&D Standard Life-cycle

Basic, Planning R&D Basic/Planning Life-cycle

Policy, Strategy R&D Policy/Strategy Life-cycle

Table 6. System/Software Research and Development Life-Cycle

Process Category Tailoring Cases

Project System/SW R&D Life-cycle Process

Large |Requirement Definition, Architecture Design, Detailed
Project | Design, Implement, Integration Test, System Test Process
Medi . » .

¢ .1um Requirement Definition, Design, Implement, Test Process
Project

Small

Requirement Definition and Management, Test Process

Project

7] Z2AI 25 2A 3 <Table 6>3 Zo] )T 5 9lch o
§Z2Ee ngd 408 RE X2H2E 4Gd 48 Ao 0y Z2AEY A 7)o B F2 A5l
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g}, S )
ProjectPerformanceP\anDocumeﬁ\t
D+1 QualityManagemenPlanDocument RiakManagementPlanDocument
ProjectProcessDocume RiskManagementLedger
D+n IssueManagementLedger
D+n ,
RequirementChangeDocument
RequirementManagementLedger
+
D+n QutsourcingRequirementDocument
QualityManagementReport OutsourcingOutcomes
D+l T
DeliveryList
DeliveryConformation
Figure 7. Key Products from Project Management Process Execution

D+2 RequirementDefinitionDocument

D+3 Architecture

D+4 DetailedDesignDocument

D+5 ImplementOutcomes

UnitTestingResultDocument
IntegratedTestDocument
D+6 *
SystemTestProcedureDocument
D+7 SystemTestResultDocument —

Figure 8. Key Products from System/Software Research & Development Life-Cycle Process Execution
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TRL Level Level Testing Level
1 basic R&D Basic principles observed and reported
2 basic R&D Technology concept, application formulated
3~4 laboratory environment Research prototype of laboratory level
5~6 relevant environment System model or prototype demonstration in a relevant environment
7 space environment System prototype demonstration in a space environment
8 actual system Actual system completed and standardization
9 commercialization Commercialization

Table 8. TRL-specific coding verification level

TRL Level Small Project Medium Project Large Project
34 coding standard, coding standard, code review, coding standard, code review,
code review source code coverage : 30% source code coverage : 50%
526 coding standard, coding standard, code review, coding standard, code review,
code review source code coverage : 50% source code coverage : 70%
78 coding standard, coding standard, code review, coding standard, code review,

code review

source code coverage

80% source code coverage : 90%
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