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Abstract To develop large-scale complex systems, many organizations have attempted to improve the processes
specified in systems engineering (SE) and project management (PM) by adopting CMMI (Capability Maturity Model
Integration). On the other hand, most domestic organizations that already acquired CMMI level 3 have focused on
SE&PM practices while providing less investment in building up the environment for institutionalizing those
processes. In such organizations, the process maturity without advancing to institutionalization can be neither enhanced
nor maintained. To resolve the problem, the following remedies can be suggested. A standard process should first
be defined to meet the business mission of the organization and to carry out the process successfully, the people
should be properly trained and the appropriate tools be provided. In this study, a maturity model to accomplish
institutionalization was examined based on the aforementioned P-P-T (Process-People-Tool) concept. The model
proposed would be useful in developing strategies and plans for process institutionalization when the organizations
are in the preparation stages for a CMMI certificate or have already acquired one.
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Fig. 1. Building Commitment to Org. Change[10].
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Categories of CSFs and critical barriers

GG 3 (Defined Process)

« GP3.1 Establish a Defined Process

« GP3.2 Collect Process Related Experiences
GG 2 (Managed Process)

« GP2.1 Establish an Organizational Policy

* GP2.2 Plan the Process

* GP2.3 Provide Resources

« GP2.4 Assign Responsibility

* GP2.5 Train People

* GP2.6 Control Work Products

« GP2.7 Identify and Involve Relevant Stakeholders

* GP2.8 Monitor and Control the Process

« GP2.9 Objectively Evaluate Adherence

« GP2.10 Review Status with Higher Level Management
GG 1 (Performed Process)

« GP1.1 Perform Specific Practice

GG3

GG2

GG1

Fig. 2. Generic Goals and Practices of CMMI[3].
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Category CSFs

Cntical barriers

Awareness
staff involvement, awareness of §PI
Organizational
and resources, formal methodology

Support Reviews

Senior management commitment, training and mentoring,

Creating process action teams, experienced staff, staff time

Lack of awareness, lack of support

Lack of resources, time pressure, inexperienced staff,
organizational politics, lack of formal methodology

Fig. 3. Categories of CSFs and Critical Barriers[7].
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Fig. 4. An Institutionalization Maturity Model by
Combining CMMI GG/GPs.
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Table 1. Institutionalization Area & Practices.
Institutionalization Area, Element, CMMI
and Practice GP
Process
Deﬁn.e _the standard  process  of GP3l
organization
Org. standard | Propagation & Sharing of standard aPil
process process '
Continuous improvement of the standard GP3I
process
Standardization of process measures GP2.2
P GP2.8
rocess
monitoring Process/product monitoring and control GP2.6
Evaluation of compliance with process GP2.9
People
Management's commitment and support P21
¢ PP GP2.10
Org. leadership | The roles & responsibilities of members | GP2.4
and participation GP2.7
Provide appropriate human resources GP2.3
Awareness of the process of the members | GP2.5
Training Education  system alndA process | oo
. development of the organization
capability
Participate in . education of GP25
members(knowledge/skill)
Tools
Building a knowledge information
i . GP3.2
Information exchange/sharing system
sharing
Process asset management and sharing GP3.2
Tool Standardization of process support tools GP2.3
Standardization | provides the tools and availability GP2.3
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Table 2. Proposed Maturity Model for SE&PM

Process Institutionalization.

Inst.
Element Level 1 Level 2 Level 3
Area
® Process tailoring guide is defined
® Although the Org. STD process . . &8
. in the entire org.
has been defined, continuous
L . . . ® Org. STD processes are shared
Org. ® Whether the organizational improvement is not being performed izati )
. organization personne!
Standard standard process is not defined, | ® Not share Org. STD process to g p .
. . ® Org. STD processes, and is
Process or the process is very poor organization members . . .
. continuous 1mprovement activities are
® Org. STD process is not .
. . performed by the reference and using
referenced and used in the project .
Process Projects
® Not defined process indicator | ® Although process indicator of the | ® Process indicator of the
of the organization for process |organization has been defined, it has |organization is defined and has been
Process monitoring not been applied in the project measured and analysis
Monitoring | ® Not process and product are ® Process compliance with the ® Process compliance with the
monitored, it is not controlled, it |project have not been assessed project, are regularly evaluated at the
has not been evaluated periodically at the organization level |organizational level.
® Management's , X
. , . ® Management's support/committment
support/committment for process | ® Management's support/committment .
. . for process is high
is lower for process is normal .
. . . ® Appropriate human resources for
® Human resources provided for | ® There is no professional . .
. . .. . carrying out the process (specialist
Org. process improvement is organization for process improvement L .
. . . organization) has been provided
Leadership  |insufficient activities(e.g,.EPG) K . L
. L. L. ® High participation of organization
e Participation of organization ® Low recognition of the role& .
e L members of the process
members of the process responsibility of the organization . . .
Lo . . . implementation and improvement
migration and improvement members by process implementation vt
e - activities
activities is insufficient
People
® Very low awareness of the . .
.y . . ® Very high recognition of the
organization members to the ® Inadequacy but curriculum and o
. . organization members to the need of
need of the process education and training system of the th
. .. o e process
® Education and training system |organization has been constructed P . . .
. R ® Curriculum and of the entire
Training and the curriculum of run L . ..
S . organization education and training
organization is weak o Staff of knowledge / skills
. L . . . system has been developed
® Education of organization insufficient required for the process L. .
. . . ® Organization members of Education
members required to process implementation L.
. S . for process execution is properly run
implementation is sluggish
® Insufficient sharing system of
knowledge and experience ® Sharing system of knowledge and
information related to the ® Sharing system is insufficient is |experience information related to the
Information | PTOCSS implementation of the utilized has been the construction of |process at the organizational level
i entire organization knowledge and experience has been built
Sharing . . )
® Process assets (e.g, project information related to the process at | ® Process assets are collected and
deliverable, Data, Best practice, [the organizational level management, it is used for the
Tools Lessons Learned) has not been project
collected
® Process support tools/ method at
. . ® Although process support tools/ the organizational level has been
e ]t is insufficient process &h P . pp € .
Tool method at the organizational level standardized
support tools/ method at the f .
Standardization has been standardized, low ® Appropriate process support tools/

organizational level

utilization project

method is provided, and has been
used in the project
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