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Abstract

There are various ways of acquisition process for
infarmation technology system used 1o support the
arganizational management and operation. Acquiring
product from suppliers is increased rapidly because
af insufficiency of resources and capable emplayee,
In addition, the organizaiion may wani o control the
budget and system development time.

This research presents guidelines of process maodel
design for supplier agreement managemeni process
which is one process area of Capability Maturity
Maodel Integration: Capability Level 2 in countinuous
representation. The developed guidelines may help
interested organizations manage and monitor the
product acquisition process effectively according 1o
the signed contract with suppliers.

Keywords: Capability Maturity Madel Integration,
CMMI, Continuous Representation,  Supplier
Agreement Management, SAM
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Abstract

Acquired software products from suppliers are
being increasing tremendously because of insufficiency
af resources and capable employees, To manage and
monitor the product acquisition process effectively
accarding 1o a signed contract with a supplier, an
arganizarion has to define the standard of warkfTow,
deliverable producis in each siep and staff roles and
responsibilities, etc. Thus, there is a need 1o
incorporate these diversified processes into a single
process model that could helps 1o reach the soflware
product acquisition goal. CMMI defines Supplier
Agreement Management process area (SAM) thar
relates 1o product acquisition bur it does not describe
how the organization should do 1o achieve s
expectation.  This  research  presents a  business
waorkflow process model for SAM process area of
CMMI: capability level 2. It cansisis af three layers:
contextual layer, elaboravion layer, and definition
layer. A software tool called Supplier Agreemeni
Management Toal (SAMT) is alse developed 1o help
integrate the details of our approach and can be used
Sor the proposed process model,

1. Introduction

Product delivery within budget and time is one of
the major challenges of all organizations. The
approaches of acquiring product which help reducing
the development cost and time are purchasing
commercial off- the-shelf (COTS) product, obtaining
product through a contraciual agreement, or acquiring
from another department in its own organization. In
addition, these approaches are widely accepted and

used because it allows arganization to earn high quality
of software product developed by experienced
organization, In addition, the acquiring sofllware
product approaches allow organization to focus on their
experlise,

CMMI (Capability Matrity Model Integration)
established by Software Engineering Institute (SEI) [3]
is vastly used to measure the quality of software
development process for each organization. The CMMI
contains process area that directly relates 1o acquiring
product called Supplier Agreement Management
process area (SAM). The importance of SAM process
arca is to manage product acquisition from supplier in
accordance with a  formal  agreement. I the
organization fails to manage this process area, it will
encounter the time delay of sofllware product
acquisition and raise the unexpected cost,

However, CMMI does not deseribe how the
organization should do to achieve SAM process area. It
only addresses the best practices for management point
of view. The organization has to defline workflow,
deliverable products and roles for each project team
member. This research presents a business workflow
process model in capability level 2 of CMMI's SAM
process area and designs needed arifacts including
template documents, forms, checklists and guidelines.
This process model consists of three main layers,
contextual layer, elaboration layer, and definition layer.
A sofltware prototyping ool called Supplier Agreement
Management Tool (SAMT) is also developed to help
integrating details of our approach and can be used for
supporting the proposed process model.

The structure of the paper is organized as follows
Section 2 mentions some related works with SAM
process arca, Section 3 proposes the specific goals and
generic poals of SAM. Section 4 describes the



fundamental of SAM’s process model and toal
construction. The details of SAM's process model are
proposed in Section 5, The software ool is described
in Section 6. Ultimately, the paper is ended with
conclusion and future work in section 7.

2. Literatures Survey

SEl released the process improvement approach
called CMMI. Tt includes some new process areas and
also improves some key process areas. One of the
improved process area is SAM evolved from SSM.
SAM process area was designed to focus on the
mechanisms for managing formal agreement with
supplier while SSM focuses on selecting qualified
software subcontractors and managing subcontractors
(o earn the final products effectively. Rational Unified
Process (RUP) [2, 5, 7, 10] proposes the puidance
content and best practices in soflware engineering
process. The organization that used this process will
have a chance to satisfy some process area in CMMI
but SAM process area 15 oul of the RUP scope. IEEE
Sud. 1062 Recommended Practice for  Software
Acquisilion [4] is an oulline for recommended sieps
that an organization should follow when undergoing a
software acquisition effort. Nevertheless, this outline is
nol mention aboul role and responsibilities in sollware
acquisition. Saemu J. etal [9] proposed a Software
Subconiract Management (S5M) life cycle and
profotype of Software Subcontract Management tool
for advocating software subcontract  activities
according o CMM Key Practices. Linsanda V., and her
colleague [6] propose an assessment of Rational
Unified Process (RUP) based on the CMM. However,
there is no works that can satisfy our purpose which
will present the business workflow process model and
software tool for SAM process area of CMMI:
capability level 2,

3. Supplier Agreement Management

Definitions and Specification

This section briefly provides information about the
specific goals and generic goals of the supplier
agreement management process area (see details in
[3]). The purpose of SAM process area is 1o manage
the acquisition of products from suppliers for which
there exists a formal agreement. An organization that
prefers to achieve SAM process area in CMMI:
capability level 2 has to satisfy specific goals and
generic goals as follows: (as shown in Figure 1.)

Specific Goal (SG): This specific goal consists of
two practices, establish supplier agreements (SG1}) and
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satisfy supplier agreements (8G 2). The 5G1 means
that agreements with the suppliers are established and
maintained. In order to achieve this specific goal, their
practices must be satisfied as follows: Determine
Acquisition Type (SP1.1-1), Select Suppliers (SP1.2-1)
and Establish Supplier Agreements (SP1.3-1).

The 5G2 means that agreements with the suppliers
are satisfied by both the project and the supplier. This
goal can be expressed to four practices as follows:
Review COTS Products (SP2.1-1), Exccule the
Supplier Agreement (SP2.2-1), Accept the Acquired
Product (5P2.3-1) and Transition Products (SP2.4-1).

Generic Geal (GG): CMMI has defined that the
organization has to implement GG1 - achieve specific
goals and GG2- inslitutionalize a managed process to
complete level 2 of continuous representation. To pass
GG, only 5G1 and SG2 have to be completed but, to
pass GG2, the 10 following practices must be satisfied;
Establish an Organizational Policy (GP2.1), Plan the
Process (GP2.2), Provide Resources (GP2.3), Assign
Responsibility (GP2.4), Train People (GP2.5), Manage
Configurations (GP2.6), ldentify and Involve Relevant
Stakeholders (GP2.7), Monitor and Control the Process
(GP2.8), Objectively Evaluate Adherence (GP2.9) and
Review  Status  with  Higher Level Management
(GP2.10)

| O A P O D |

Figure 1. Specification of SAM

Related Process Areas: The SAM process area
related to ather process areas that are invalved with
practices or sub-practices of itl. The completed analysis
and design of process model should be obtained by



considering all related process areas, Mareover, this
concern may help supporting process integration with
the other process areas in the future. The related
process areas with SAM are mentioned as helow:
Decision  Analysis and  Resolution Process  Area,
Integrated Supplier Management Process Area, Praduct
Integration Process Area, Project Monitoring and
Control Process Area, Project Planning Process Area,
Requirements Development Process Area,
Requirements Management  Process  Area,  Risk
Management Process Area, Technical Solution Process
Area and Verification Process Area,

4. Fundamental of SAM’s Process Model
and Tool Construction

Our model is divided into 2 steps: process model
construction based on CMMI's SAM analysis and
related inputs which help process model design and
software supporling ool construction from process and
artifacts produced from the first step. The construction
process is shown in Figure 2.

The input data of step one can be organized into
three categories,

1) Input Standard Category: The SAM and
related process areas are used as the ultimate goal of
process model construction. The process model has to
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satisfy the contents defined these documents.
Moreover, the appraisal method is used to help design
the ground tasks needed to include in the process
madel since it provides the information of indicators
(direct artifacts, indirect artifacts and affirmations) and
rating method of CMMI. The input data in this
calegory 15 introduced as follows: (1) Supplier
Agreement Management Process Area: This input
includes the specific goals and generic goals of SAM
process  arcas  according 1o the conlinuous
representation in CMMI model. (2) The related
process arcas with SAM: The SAM process arca has
invalved with the other process areas in CMMI maodel.
The design of SAM process model must concern with
some practices or sub-practices in the related process
areas. (3) Appraisal Method: The goal of process
model is W satisly the SAM process area. Therefore,
organization should understand the indicators and
method that are provided to benchmark guality ratings
relatively with capability level of CMMIL

2) Input Pattern Category: The pattern category
mainly comes from the information of the successful
organization which achieves in SAM or related process
areas implementation. These pallerns support process
model design with a higher possibility 1o achieve Lhe
requirements of CMMI. The input data in this category
are introduced as follows: (1) Best Practices: The best
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practices are a well-defined method that contributes to
the success of product development. Throughout the
software industry, several best practices are widely
developed. Some of the commonly used practices are
an  iterative  soflware  development  process,
requirements management, quality contral and change
control. (2) Related Works: The related works are a
sel of researches and their outputs that involve with this
process area. (3) Standards: The standards are used by
an organization regarding system development praclice
and quantity management, ele. in order to perform
tasks in a standard way.

3) Input Specific Concerns Category: The data in
this category must be defined by the organization. The
organization may use such as policies, business rule of
work procedure and domain knowledge 1o help
customizing process model which can be differemt
according to these example factors. However, every
organization must focus on the same goal which is
SAM process area specification. The input data in this
category are introduced as follows: (1) Domain
Information: The domain information is general
information that relate o SAM process area. (2)
Organizational Policies: For any organizations, they
should concern with their organizational standards or
as-is work procedure.

The output of this section is SAM process model
that will be proposed in section 5. Moreover, a detail of
verification is described in section 5.4. The S5AM
process model will be used as an input of the second
step - software supporting tool construction. This
section will define functionalities of tools that support
the defined SAM process model. Therefore, the output
of the second step is software reguirements
specification that will be used for developing a
software prototyping tool.

5. SAM Process Model

The proposed SAM process model, as shown in
Figure 2, is composed of three related layers starting
from one in contextual level to one in an isolated task
definition. They are contextual layer, elaboration layer
and delinition layer.

However, the three layers must conform to CMMI's
SAM requirements. The verification method s
necessary to ensure that these three layers are satisfied
with all the practices in SAM process area. Expert's
judgment is used in this research to compare the
proposed process model and CMMI's SAM process
area specification. The result of comparison is shown
in section 5.4. Apart from that of verification, there are
another two types of verification process which are
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internal  layer verification and  external  layer
verification. The internal layer verification process’s
goal is to ensure that all artifacts produced within a
layer conform to each other. The external layer
verification’s objective is to ensure that all related
artifacts in one layer also conform to others in another
layer.

5.1. Contextual Process Model Layer

A SAM contextual process model's representation
is shown in Figure 3. The process model provides a
structure of major acquisition activities that may be
applicd for each organization which would like (o
achieve the requirements of SAM Process Area in
CMML. This ligure describes the basic elements which
are  composed of three major components:
stakeholders” role and responsibilities, acquisition
activitics divided inlo seven phases, and input-output
artifacts.

The roles and responsibilities of stakeholders are
specified into three major categories: (1) Customer: A
person or an organization that employs the acquirer to
develop or provide the required software. The customer
has to identify the requirements and inspect the product
whether it meets the requirements. (2) Acquirer: These
roles contain five roles. Project Manager: The project
manager is responsible for allocating resources,
identifying task, coordinating interactions among
stakeholders, and monitoring the project to reach each
milestone and ultimate goal. The project manager also
establishes a set of practices to ensure the integrily and
quality of project artifacts. Requiremenis Team: The
requirements team specifies the dewils of sysiem
requirements in different aspects such as functional
modeling, structural modeling. behavioral modeling
and architectural modeling. Reviewer Team: The
reviewer team is responsible for evaluating project plan
and assessing project antifacts at major review points of
the project lifecycle. Tester Team: The lester leam
supports all the testing task such as test procedure
preparation,  test  environment  establishmenl.
Deployment  Team: The deployment team s
responsible for planning the product’s transition to user
community, ensuring appropriale plan enforcement,
monitoring progress and managing problems during the
transition. (3) Supplier: The supplier role is divided
into two categorics: an enlity responsible for delivering
products or performing services being acquired, and
another one including an individual, partnership,
company, corporation, association, or other service has
an agreement (coniract) with an acquirer for the design,



development, maintenance, modification or supply of
items under the terms of an agreement [3].

SAM process model represenis a sequence of
activities grouped into seven phases, It begins with the
decision to acquire a software product and ends with
the retirement of the software producl. The details of
each phase are described in section 5.2,

According 1o roles and actlivities defined in our
model,  there are  artifacts  needed for  task
accomplishment of each role. They are divided into
four categories: (1) Template: Templates are standard
structural documents defined for siaff o create an
artifact for each task. The examples of templates are
formal supplier agreement and statement of works etc.
(2) Form: Forms are preliminary captured set of
required information o be collecled in each activily.
The examples of forms are supplier evaluation criteria,
evaluation resull ete. (3) Guidelines: The guidelines
are descriptive documents describing how to perform a
certain task or a set of task in the context of the
activity. The examples of guidelines are formal
evaluation guidelines and integrating the acquired
product ete. (4) Checklists: Checklists are used for
verilying thal gualily and completeness of aclivity. The
examples of checklists are senior management review
checklists, and supplier review checklists etc.
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Figure 3. Contextual Process Model Layer
5.2. Elaboration Process Model Layer

The elaboration process model layer depicts the
step and activities of SAM process model shown in
figure 4. This process is divided into seven phases as
below:

1} Planning Phase: This phase starts from the
organization establishing a SAM's policy and defining
the software acquisition type. Moreover, the
establishment of acquisiion plan and staff training
about  responsibilities, activities and  required
documents are also important activities in this phase.
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Al the end of this phase organizational policies are
released and staffs are ready to perform their tasks,

2) Establishing Phase: Afier the organization
policy is released from the previous phase, the acquirer
team must perform activities fallowing the organization
policy. This phase conlains major an activity which is
an establishment of evaluation criteria for selecting
suppliers and products together with preparing supplier
agreement such as stalement of work, contract ete.
These supplier agreements are used for supplier
negoliation in the next phase. This phase consisis of
five activities: estahlish potential supplier evaluation
criteria, establish product evaluation criteria, establish
criteria for product acceptance, establish supplicr
agreement and establish solicitation and distribution of
necessary acquired product specification.

3) Contracting Phase: In this phase, the acquirer
evaluales suppliers’ proposal and assesses risk
according to the evaluation criteria created in previous
phase. Before selecting the supplier, the acquirer may
revise the contracts and negotiate with the supplier to
assure the understanding of the agreeable requirements
among all parties.

4) Tracking Phase: The objective of this phase 15
to monitor supplier’s progress and performance with
acguisition plan or project plan. The result of reviewing
may resolve or change the acquisition plans or project
plan when supplier can not deliver product according
to the plan.

5) Acceptance Phase: Acceptance of the acquired
product is performed in this phase. The product is
tested and reviewed to ensure that it is satisfied with
supplier agreement and product evaluation crileria.
Furthermore, the plan is revised when the product fails
ta reach the acceplance criteria,

6) Deployment Phase: This phase 15 o deploy a
ready acquired product that pass in the acceptance
phase to target users. Transitions plan and mainlenance
plan are also developed for the effectiveness of
deployment process,

7) Improvement Phase: This phase consists of the
activities help improving the process model in bath
artifacts and activitics for future use. All practices
should be evaluated and lessons learned are also
documented as an organizational asset in different
viewpoints.

5.3, Definition Process Model Layer

This process madel layer is basically defined from
the standard CMMI appraisal method for process
improvement called SCAMPL [1]. Tt requires the
organization to prepare the activity defimition in a
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Figure 4. Elaboration Process Model Layer

concrete way, Our proposed definition process model
layer is composed of seven elements: purpose, entry
criteria, inputs, tasks, oulpuls, exil criteria and
responsibilities. These contents help deseribing the 1ask
of =ach activity in details. Thus, when the organization
wauld like 1o do the appraisal, they can use the process
definition  for  self-assessment  and  also  reduce
preparation time for formal appraisal. For example, the
process definition elements of the potential supplier
evaluation ¢rileria management are shown in Tablel,

5.4. 5AM Process Model Evaluation

The proposed process model 15 evaluated by
applying two techniques: walkthrough and inspection,
The walkthrough technique uses checklists defined
according o the practices and sub-practices definition
of SAM process area. The inspection technique use
information collected (rom  interviewing with the
practitioners from the sofiware industry. The evaluation
result depicted in Table 2. shows that our process
model compliance with capability level 2 of SAM
process area in CMMI-SE/SW,

Table 1. Process definition elements of the
potential supplier evaluation criteria

management

Purpose

Define the criteria for potential
supplier evaluation

Entry Criteria

The objective of the project has
already been established

Inputs

1. List of the acquisition types
2. Software Requirements
Specification

Tasks

1. The acquirer should establish the
criteria document for evaluating
potential suppliers.

2. The acquirer should identify
distribution and solicitation material
and requirements to suppliers,

Outpuls

1. Supplier evaluation criteria
2. Document list that distributed to
supplicrs

Exit Criteria

The supplier evaluation criteria
document has been defined

completely

Responsibilities

Fequirements Team



Table 2, The Comparison of CMMI's SAM
process area and SAM process model

Activities in SAM process S5AM
model Specification
Establish Organizational Policy GP 2.1
Deetermine Acquisition Types SP1.1-1,GP 1.1
Batablish Acquisition Planand = | OF 22.GP 23,
= GP 2.4, GP 2.6,
Responsibilities GP 2.7
Train Stafl Performing the GP 2.5
Supplier Agreement Process | TR
Establish Potential Supplier 5P1.2-1, GP
Evaluation Criteria 1.1,GP 29
Establish Product Evaluation SP2.1-1, GP
Criteria 1.1, GP 2.9
Establish Criteria for Product SP2.3-1,GP 1.1
Acceptance
; ; SP1.3-1, GP
Establish Supplier Agreement 1.1, GP 2.9
Establish Solicitation and
Distribution S, _“i’P I.,2-l. G[i_l_'l
Select Supplier According to 5P1.2-1, 5P2.1-
Evaluation Criteria I,GP 1.1
Monitor Supplier Progress and 5P2.2-1, GP
Project Risks 1.1, GP 2.8
Deefine the Acceplance
Procedures _ & GeaEir ot |
Am?t Praduct Satisfies to $P2.3-1,GP 1.1
Requirements
Establish Transition Plan 5P24-1,GP 1.1
Establish Maintenance Plan SP24-1,GP 1.1
Evaluate Supplier Agreement
Pfactices GP2.10 .
Evaluate Supplier Performance GP 2.10
Review Process for Improvement | GP 2,10

6. Supplier Agreement Management Tool
(SAMT)

The supplier agreement management tool (SAMT)
is developed from the SAM proposed process model
defined in step 1. SAMT provides services support
SAM process model. [t helps staff managing, and
monitoring and controlling process. SAMT features
and associated actors are documented in UML Use
Case diagram as shown in Figure 5. i consisis of eight
sub-systems divided into two main capabilities: core
functionalities and supporting functionalitics.
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6.1 SAMT’s Core Functionalities

1) Project Information Management: The project
basic information such as project owner, scope, time
duration and budget etc. is stored for fulure use such as
estimating project development cost and time, project
performance history which can be used to improve the
incoming project

2) Monitoring Management: The progress of the
project is monitored by the project manager. The
details of each task progress and related deliverable
product could be retrieved from this service.

3) Supplier Information Management: Suppliers
information profiles are stored. This information is
uselul for supplier evalualion process.

4) Evaluation Management: Three of the SAM's
main functions are to evaluate the suppliers and
products and select acquisition type. The criterion of
each selection with its weight is defined and could be
changed (0 serve staff's  purpose in different
circumstances. The ranking of the evaluation is also
praduced in this service.

5) Product Acceptance: This sub-system provides
predefined requirements checklists such as product
features, compatibility with the existing system and
contract  satisfaction criteria  etc. for acceplance
[rOCess.

6) Assessment Management: The practices of
SAM process model performance are evaluation and
stored for process improvement. Morcover, supplier
performance evaluation is included in this sub-system
for future use when the same supplier is contracted

again.
6.2 SAMT’s Supporting Functionalities

1) Artifact Information Management: Project
stall can download the artifacts 1o help performing
their tasks. Project manager will maintain and approve
the set of artifacts that are uploaded in the system.

2) Authorization Information Management:
Administrator uses this sub-syslem lo maintain the
user's profile and authorization of each sub-sysiem in
SAMT.

7. Conclusion and Future Work

In summary, this paper presents SAM process
model which composed of three layers: Contextual
Layer, Elaboration Layer and Definition Layer. This
process model may be applied (o support the reusable
implementation of other process areas in CMMIL
Moreover, a protolyping tool of this process is also
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Figure 5. SAMT Use Case Diagram
Integrated  Systems/Software  Engineering”,  Software

developed to proof of our concept and can be easily
mapped from process model o refllect the functional
requirements of this tool. However, this model should
be customized to fit each organization's goal. In
addition, this model can be used as a guideline o help
the organization to be able o impiement the SAM
process model at capability level 2.

To fulfill our SAM process model, other process
areas such as risk management process area, decision
analysis and resolution process area should be included
by focusing on evaluation techniques for supplier and
product selection process. To earn the feedback from
users, the prototyping tool should be used in the real
projecis to evaluate both our process model and tool
capabilities in order o improve them.
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