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Abstract The scale and required functionality of modern systems have increased and become more complicated. To
successfully carry out the systems development projects, appropriate systems engineering (SE) and project
management (PM) activities are required for the underlying process. In a system development organization, it is an
effort to secure the SE & PM capability by adopting the CMMI is an evaluation model of improvement and ability
of SE&PM process. To achieve the goal each organization establishes and uses its own organizational standard
process, which satisfies the business characteristics. However, in practice, due to the lack of sufficient understanding
on the interrelationship among different CMMI process areas, there still exist some difficulties with constructing
organization processes. In systems development, the activities of SE are closely related with those of PM. Thus, the
processes of SE and PM need to be fully integrated and explicitly linked to each other in order to complete the
projects successfully. In this paper, we propose a SE&PM integration process architecture of organization that can
be utilized in the system development organization is referenced in the construction of CMMI-based organizational
process.
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Table 1. Process Areas of SE and PM Extracted from
CMMI Level 2 and 3

Project Planning(PP)

Project Monitoring&Control(PMC)
Requirements Management(REQM)
Supplier Agreement Management(SAM)
Risk Management(RSKM)

Integrated Project Management(IPM)
Requirements Development(RD)
Technical Solution(TS)

Product Integration(PI)
Verification(VER)

Validation(VAL)

Configuration Management(CM)
Process/Product Quality Assurance(PPQA)
Measurement & Analysis(MA)
Decision Analysis & Resolution(DAR)
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Fig. 1. Number of CMMI Appraisals Reported by Year [11]
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Fig. 3. Identified Principal Activities and Artifacts of SE and PM Process Areas at CMMI Level 2 and 3

Level PA Critical Activities Work Products
Requirements Review/Approval with Stakeholder Requirements Review/Approval Results
REQM  [Requirements Change Management Requirements Status
Reguirements Traceability Management Reguirements Traceability Matrix
WES development and Estimation WES, Task attribute estimation results
FP Risk Identification/Analysis and Prioritization Risk Analysis/Assessment Results
Project Planning Project Plan
Plan against actual performance / progress monitering Project Progress
PMC Milestone Review Milestone Review Results
Issues identified and corrective actions tracking Issue Monitoring/Review Records
Level 2 supplier Evaluation / Selection and Contract with Supplier Supplier Evaluation Reports, Contract
SAM Contract Management of Suppliers Supplier Progress Report, Product
Acceptance Test Acceptance Test Plan, Test Results
MA Set Measures and Measurement Control Procedures Established Data Acquisiten Plan
Measurement Analysis and Feedback Data Acquisiton / Analysis Results
PPQA Assessment Process and Work Product Quality Assurance Plan, Quality Assessment Results
Inadequate Tacking Inadequate Reports, Corrective Action Results
Establish Configuration Management Plan Cenfiguration Management Plan
M Configuration Change Control and Tracking Congifuration Items and baseline, Change Request
Configuration Data Maintenance Configuration Status Report
Audit Configuration Audit Configuration Results
Stakeholder Requirements Developrment Stakeholder Requirements
Systern/Component Requirements Development System/Component Requirements
RD Requirements Analysis and Allocation Requirements Assignment Sheet
Interface Reguirements Development Interface Reguirements
Reguirements Analysis and Verification Operational Scenarios, Reguirements Review Results
Froduct/Component Solutions Selected Alternative, Alternative Evaluation Criteria and Results, Solutions
TS5 Product and Interface Design Product Architecture, Interface Specification
Product and Component Implementation Implemented Product and Component, Operator Manual
- Establish Product Integration Procedures and Envircnment Product Integration Plan
Froduct Integration and Assembly/Delivery Integrated Products
Werification Target Identification and Verification Methods/Procedures e
Established Werification Plan
Level 3 VER Perform Peer Review of Product Peer Review Results
‘Work Product Verification/Proven based on the Reguirements Verification Results
Walidation Target Identification and Validation Methods/Procedures validation Plan
WAL Established
Product Walidation Walidation Results
M Project Process Tailoring and Implermentation Project Work Procedure (Plan)
Task Dependencies of the Stakeholders/Issues Adjustment Issue
Risk Identification and Analysis/Evaluation Risk Assessment Results
RSKM  |Establish Risk Mitigation Plans Risk Mitigaticn Plan
Risk Monitering Risk Status Report
Alternative Assessment Criteria Established Alternative Assessment Criteria
DAR Establish Identification and Evaluation Methods of Alternative Alternative Lists, Alternative Assessment Methods

Alternative Evaluation and Sclution Selection

Alternative Assessment Results
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Fig. 4. Identified Interrelationships of CMMI Specific
Practices for Different Levels.
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Fig. 6. Data View of the Derived Process Architecture Model (N2 Diagram)
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Table 2. AS-IS Organizational Process Set

AS-IS Organizational Process

Project Planning Process

Project Monitoring Process

Supplier Management Process

Risk Management Process

Decision Analysis & Resolution Process
Configuration Management Process
Quality Assurance Process
Measurement & Analysis Process
Requirement Management Process
Integrated Project Management Process
Requirement Development Process
Technical Solution Process

Product Integration Process
Verification Process

Validation Process
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Table 3. TO-BE Organizational Process Set Using
SE&PM Integration Process Architecture
Category To-BE Organizational Process
Project Management Process
Risk & Issue Management Process
PM Decision Analysis & Resolution Process
Configuration Management Process
Quality Assurance Process
Measurement & Analysis Process
System Analysis&Design Process
SE Prod. Component Development Process
System Integration & Testing Process
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Fig. 9. Coverage Chart Showing How the SE and
PM Process Areas of CMMI Levels 2 and
3 are Related to the Corresponding Processes of
the Developed Reference Model
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