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Abstract  In the modern business environment, an organization's process management capabilities serve as a 

decisive factor in determining a company's core competitiveness. In particular, the rapid advancement of Artificial 

Intelligence (AI) technology and the widespread adoption of business automation necessitate a sophisticatedly 

designed process framework. This study analyzes the structural characteristics of the latest Capability Maturity 

Model Integration (CMMI) V3.0 model and examines optimization strategies for AI-based business automation. 

Specifically, it analyzes the impact of process maturity on AI performance and the resolution of organizational 

uncertainty through the mapping of each CMMI Practice Area with practical scenarios. The findings of this study are 

expected to provide strategic guidelines for companies to pursue sustainable growth through process assetization and 

minimize the risks associated with technology adoption in the rapidly changing future industrial environment. 
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초 록  현대 비즈니스 환경에서 조직의 프로세스 관리 역량은 기업의 핵심 경쟁력을 결정짓는 

결정적 요소로 작용하고 있다. 특히 인공지능(AI) 기술의 비약적인 발전과 업무 자동화의 확산은 

정교하게 설계된 프로세스 체계를 필수적으로 요구하고 있다. 본 연구는 최신 Capability Maturity Model 

Integration (CMMI) V3.0 모델의 구조적 특징을 분석하고, 이를 기반으로 한 AI 업무 자동화의 최적화 

방안을 고찰한다. 구체적으로는 CMMI의 각 실행 영역(Practice Area)과 실무 시나리오 간의 매핑을 

통해 프로세스 성숙도가 AI 성능 및 조직의 불확실성 해소에 미치는 영향을 분석하였다. 본 연구의 

결과는 급변하는 미래 산업 환경에서 기업이 프로세스 자산화를 통해 지속 가능한 성장을 도모하고, 

기술 도입의 리스크를 최소화하기 위한 전략적 지침을 제공할 것으로 기대된다. 

 

주요어 : CMMI, 프로세스, AI, 자동화, 최적화 

 
 

1. Introduction 

 

The Capability Maturity Model Integration (CMMI) is a model designed to systematically support an organization’s 

process improvement activities and evaluate the maturity of its quality assurance and development capabilities. 

Originally developed by the U.S. Department of Defense to verify the capabilities of software suppliers, the first 

model was introduced in 1991. Today, CMMI has evolved beyond the scope of software engineering to become a key 

indicator for optimizing processes and enhancing performance across all industry sectors, with Version 3.0 (V3.0) 
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being fully implemented as of 2024.  

Despite CMMI’s maintained authority as a global standard, some view it merely as a model for obtaining 

certifications or as a formal process indicator. However, as modern industrial structures become increasingly complex 

and AI-driven digital transformation accelerates, there is an urgent need for an in-depth examination of the systematic 

management structures and the actual effectiveness that CMMI provides.  

Accordingly, this study aims to analyze the structural characteristics of CMMI and demonstrate why it serves as an 

essential mechanism for strengthening organizational competitiveness. Furthermore, it seeks to present specific 

strategic directions for utilizing CMMI to ensure the sustainable growth of enterprises in a rapidly changing future 

society. 

 

2. Methodology 

 

2.1 CMMI Structure 

The CMMI model consists of four core Categories designed to systematically manage an organization's process 

capabilities. Specifically, these are divided into: Doing, which handles the production and delivery of 

solutions; Managing, which involves planning and controlling the implementation process; Enabling, which supports 

implementation and delivery; and Improving, which promotes the maintenance of organizational performance and 

continuous development. Each category is subdivided into Capability Areas, which are further structured into Practice 

Areas (PAs) that serve as specific execution guidelines. The hierarchical structure of CMMI is illustrated below. 

 

 

 

 

 

 

Fig. 1 Structure of Doing Category 



 

 

 

 

 

 

 

Fig. 2 Structure of Managing Category 

Fig. 3 Structure of Enabling Category 

Fig. 4 Structure of Improving Category 



 

2.2 Practice Area (PA) 

As of CMMI V3.0, there are a total of 31 Practice Areas, which are categorized into 17 Core Practice Areas and 

14 Domain-Specific Practice Areas. 

 

2.2.1 Core Practice Area 

The Core Practice Areas are defined as the essential set of processes that must be satisfied to obtain CMMI 

certification. The composition of Core PAs within CMMI is as follows. The values indicated to the right of each PA 

name represent the maximum Practice Group Level achievable in that specific area. 

- Causal Analysis & Resolution [5] 

- Configuration Management [2] 

- Decision Analysis & Resolution [3] 

- Managing Performance & Measurement [5] 

- Process Asset Development [3] 

- Process Management [4] 

- Risk & Opportunity Management [3] 

- Organizational Training [3] 

- Implementation Infrastructure [4] 

- Governance [4] 

- Verification & Validation [3] 

- Requirements Development & Management [3] 

- Peer Reviews [3] 

- Process Quality Assurance [3] 

- Estimating [3] 

- Monitor & Control [3] 

- Planning [4] 

 

2.2.2 Domain-Specific Practice Area 

Domain-Specific Practice Areas are divided into eight distinct domains based on the specific nature of the 

organization. To achieve CMMI certification, an organization must fulfill all prerequisites of the universal Core 

PAs while simultaneously incorporating all Domain-Specific PAs within their chosen domain. In other words, the 

scope of certification is determined by the combination of the common Core PAs and the specialized Domain-Specific 

PAs. The correlations and structural systems between each domain and its detailed PAs are as follows.

 Services Domain 

- Incident Resolution & Prevention [3] 

- Continuity [3] 

- Strategic Service Management [3] 

- Service Delivery Management [3] 

 

 Suppliers Domain 

- Supplier Agreement Management [4] 

 

 Development Domain 

- Product Integration [3] 

- Technical Solution [3] 

 

 People Domain 

- Workforce Empowerment [3] 

 

 Safety Domain 

- Enabling Safety [3] 

 

 Virtual Domain 

- Enabling Virtual Work [3] 

 

 Data Domain 

- Data Quality [3] 

- Data Management [3] 

 

 Security Domain 

- Managing Security Threats & Vulnerabilities 

[4] 

- Enabling Security [3] 

 

 

2.3 CMMI Maturity Level (ML) Requirements 

 The CMMI model assigns a specific Maturity Level based on an organization’s degree of process institutionalization 

and improvement. To obtain ML certification, the Practice Group Level, which indicates the achievement difficulty of 



each individual Practice Area (PA), must be satisfied as a prerequisite. 

 

2.3.1 Practice Group (PG) Level 

The Practice Group Level is a quantified indicator of the degree of capability achievement and difficulty for an 

individual PA. A critical point is that under the CMMI V3.0 framework, to be recognized for a specific PG Level in any 

PA, the PG Levels in the Implementation Infrastructure and Governance areas must be achieved concurrently. This 

is the result of the Generic Practices from the former CMMI V1.3 being reclassified into independent PAs during the 

transition to V2.0. Consequently, Implementation Infrastructure and Governance operate as essential prerequisites that 

support the capability levels of other PAs and are integrated into all assessment processes. 

 

2.3.2 Maturity Level 

For example, to achieve ML 2 in the Security domain, an organization must achieve PG Level 2 in all Core PAs, as 

well as in the domain-specific areas of Enabling Security and Managing Security Threats & Vulnerabilities. 

Similarly, to reach the highest stage, ML 5, in the Services and People domains, PG Level 5 must be satisfied in both 

the Core PAs and all PAs within those specific domains. 

However, if the maximum PG Level defined for a specific PA is lower than the target ML stage, the ML requirement 

for that PA is considered satisfied once the maximum available value for that PA has been achieved. 

 

2.4 CMMI Appraisal 

 To obtain CMMI certification, an organization must apply for an appraisal through an official partner authorized by 

the CMMI Institute (ISACA) and undergo an objective capability evaluation according to prescribed standard 

procedures. 

 

2.4.1 CMMI Appraisal Process 

The CMMI appraisal process consists of three structured stages: 

1) Planning and Preparation Stage: Based on an analysis of certification requirements, a detailed appraisal 

plan is established, and the organization's readiness for the actual appraisal is pre-checked. 

2) Conducting the Appraisal Stage: Objective evidence is collected and evaluated through interviews and 

document reviews. This is a critical stage where final appraisal results are derived through practical analysis 

and verification of preliminary findings. 

3) Reporting Results Stage: The final appraisal results are delivered to the organization, and relevant 

supporting data is systematically organized and archived. 

Since CMMI certification demands rigorous standards, strategic preparation—including diagnosing current 

processes through close collaboration with partners and addressing identified gaps—is essential. 

 

2.4.2 Types of CMMI Appraisals 

CMMI appraisals are classified into four types based on their purpose and nature: 

1) Benchmark Appraisal: Conducted to award a new level. The certification is valid for three years and 

confirms the organization’s official Maturity Level (ML). 

2) Sustainment Appraisal: Conducted to verify the validity of a previously earned level. Successful completion 

extends the certification for an additional two years. 

3) Action Plan Reappraisal (APR): A follow-up appraisal conducted if the target level was not met during a 

Benchmark or Sustainment appraisal, allowing for the remediation of identified deficiencies. The validity 

period is calculated the same as the previous appraisal. 



4) Evaluation Appraisal: A preliminary appraisal used to diagnose whether an organization's processes align 

with the CMMI model and to identify areas for improvement. It focuses on checking the feasibility of 

achieving a benchmark and does not award a maturity level. 

 

2.5 AI and CMMI 

 In the modern industrial ecosystem, Artificial Intelligence (AI) has established itself as a core technology determining 

future competitiveness. As of 2026, AI is being implemented in advanced forms across all industries, and corporate 

investment in AI is expanding exponentially. The primary goal of such large-scale investment is to maximize 

operational efficiency and create high added value through workflow automation. 

 Despite the rapid advancement of AI technology, there are structural limitations to immediately automating all business 

processes within an enterprise. Even if AI possesses independent decision-making capabilities, a sudden introduction 

without sufficient learning of the organization’s context and practical requirements may result in inefficiency. 

Specifically, if automation is applied indiscriminately to areas irrelevant to employee needs or of low business 

importance, there is a risk of reduced organizational acceptance and wasted resources. 

 Therefore, for successful AI-based business innovation, a sophisticated analysis and learning phase of the enterprise's 

work processes must precede technical implementation. In other words, standardized business processes that operate 

reliably even under various variables and exceptional circumstances must be established. The advancement of these 

processes is an essential prerequisite for optimizing the performance of AI automation. 

 Accordingly, this study proposes CMMI as a theoretical and practical reference model for establishing and 

maintaining optimal business processes that all organizational members can trust. By providing systematic guidance for 

strengthening process capabilities and improving maturity, CMMI is expected to contribute to creating a stable 

foundational environment where AI technology can demonstrate its peak performance. 

 

2.6 Business Process and CMMI 

 Under the premise that CMMI-based standardized processes are the core driving force behind the implementation of 

AI-driven workflow automation, this section aims to systematically analyze the correlation between individual Practice 

Areas (PAs) and real-world business scenarios. By establishing key situations that may occur during specific task 

execution and mapping them to each CMMI PA, this study examines the responsiveness and adaptability of the process 

model. 

 This analysis goes beyond mere application case studies and holds two significant academic implications. First, by 

identifying the PA items that correspond to specific practical scenarios, it is possible to demonstrate the substantial 

control and efficiency that the CMMI framework exerts within an AI automation environment. Second, if a "Gap" is 

discovered where the current CMMI model cannot encompass specific business situations or AI-specific variables, such 

findings can be regarded as "Key Points" for enhancing the CMMI model to suit next-generation industrial 

environments. 

 Therefore, the mapping analysis in this study serves to reaffirm the value of CMMI while simultaneously establishing 

a theoretical foundation for evolving it into a more comprehensive process model. 

1) Causal Analysis & Resolution: Root Cause Analysis (RCA) for failures and establishment of recurrence 

prevention measures. 

2) Configuration Management: Version control for source code and documentation (e.g., Git
1
, SVN

2
). 

3) Decision Analysis & Resolution: Formal comparison of alternatives and optimal decision-making. 

4) Managing Performance & Measurement: Setting KPI
3

s and measuring/analyzing enterprise-wide 

                                            
1
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performance metrics. 

5) Process Asset Development: Creation of organizational process assets such as standard templates and 

manuals. 

6) Process Management: Planning, defining, and managing the improvement of organizational standard 

processes. 

7) Risk & Opportunity Management: Identification of project risks and establishment of mitigation plans. 

8) Organizational Training: Employee job training and technical knowledge-sharing seminars. 

9) Implementation Infrastructure: Management of computing equipment, servers, and software development 

tools. 

10) Governance: Executive approval of resources, strategy formulation, and organizational oversight. 

11) Verification & Validation: Unit/Integration/Acceptance testing and design verification/validation. 

12) Requirements Development & Management: Elicitation, analysis, and change management of customer 

requirements. 

13) Peer Reviews: Peer-to-peer code reviews and design document review meetings. 

14) Process Quality Assurance: Quality Assurance (QA) activities and monitoring of process compliance. 

15) Estimating: Quantitative estimation of size and resources, and forecasting of project budgets/costs. 

16) Monitor & Control: Weekly reporting meetings and tracking/controlling project progress. 

17) Planning: Development of project execution plans and overall schedule management. 

18) Incident Resolution & Prevention: Receipt, handling, and preventive activities for customer incidents. 

19) Continuity: Establishment of Business Continuity Plans (BCP) and recovery systems for disasters/failures. 

20) Strategic Service Management: Formulation of service strategies and service portfolio planning. 

21) Service Delivery Management: Service Level Agreement (SLA) management and fulfillment of contractual 

obligations. 

22) Supplier Agreement Management: Outsourced vendor selection, contracting, and supply chain management. 

23) Product Integration: Integrating components, verifying interfaces, and managing automated builds and 

deployment. 

24) Technical Solution: Detailed design and actual product implementation (coding, hardware fabrication). 

25) Workforce Empowerment: Optimization of human resource capabilities and team member empowerment. 

26) Enabling Safety: Product safety design and hazard prevention activities (Functional Safety). 

27) Enabling Virtual Work: Infrastructure setup for remote/home-based work and management of collaboration 

environments. 

28) Data Quality: Verification of data accuracy, completeness, and consistency. 

29) Data Management: Data storage policies, architecture, and backup management. 

30) Managing Security Threats & Vulnerabilities: Security vulnerability assessment and response (e.g., applying 

coding standard rule sets). 

31) Enabling Security: Establishment of enterprise-wide security guidelines and security awareness training. 

 

3. Conclusions 

 

This study focuses on the fact that the root of job stress faced by office professionals in modern industrial settings 

lies in operational and environmental "uncertainty," and examines the efficacy of the CMMI model as a structural 

solution. Based on the primary findings of this research, the following conclusions have been drawn. 
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First, an optimized process that has reached CMMI Maturity Level 5 acts as a powerful management mechanism 

that ensures organizational stability and resilience amidst unpredictable variables, moving beyond mere task 

guidelines. Executing work based on systematic guidelines—rather than ad-hoc responses—serves as a critical socio-

cultural foundation within an organization, alleviating psychological anxiety among members and enhancing job 

satisfaction. 

Second, sophisticated CMMI-based process assets are an essential prerequisite for the successful implementation 

of next-generation AI workflow automation. For AI to demonstrate peak performance, it must be supported by 

standardized data and consistent workflows; each CMMI Practice Area (PA) provides the optimal framework to 

accelerate this digital transformation. 

In conclusion, for enterprises to secure sustainable competitiveness and promote employee growth in a rapidly 

changing future industrial environment, proactive interest and strategic investment in the CMMI model—aimed at 

advancing process maturity—must come first. It is expected that the integrated model of CMMI and AI presented in 

this study will serve as a practical roadmap for organizations establishing future process innovation strategies. 
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