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A Study to Establish the Core Evaluation Items of
SP Authentication using ANP(Analytic Network Process)*
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B Abstract &

Software process (SP) authentication is a certification system designed in order to improve software process and
ensure software reliability of the Korean small and medium enterprises (SMES). It is composed of 3 grades, 17
evaluation items and 70 detailed evaluation items (software process). In order to certificate grade 2, 42 detailed
evaluation items must be satisfied. In order to certificate grade 3, all 70 detailed evaluation items must be satisfied.
SMEs are more vulnerable to manpower and material resources than the major company. Therefore, it is difficult for
SMEs to invest in the long term to improve the software process. If we can provide the core evaluation items to SMEs,
SMEs will be able to improve software quality more efficiently and effectively. It can be used as a short way to acquire
SP authentication. The evaluation items of SP are defined as influencing each other. Therefore, the core evaluation
items might be established using related techniques. Although we searched for previous researches and related
informations, the associated study was insufficient. In this study, ANP (Analytic Network Process) technique was
applied, and the core evaluation items of SP authentication were established. SMEs will be able to acquire SP
authentication more easily using the core evaluation items. Finally, we expect that this study will be used as a basis
material for creating the SP 2.0 version.

Keyword : SP Authentication(Software Process Authentication), ANP(Analytic Network Process),
SP Core Evaluation Items, SP ANP Model, SP Evaluation Items Influence, SP 2.0
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(Table 1) The Areas of SP Authentication

Grade The areas of SP authentication
Grade 1 | None

Grade 2 | Development area, Support area,
(Good) | Project management area

Development area, Support area,
Grade 3 | Project management area,
(Best) | Organization management area,
Process Improvement area
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(Table 3) The Influence Map of Evaluation Items in
Process Improvement Area

Relations between Process Improvement Area
elements n | 2 | B
Process 1 o
Improvement 12 O
Area 3 o

[ Process Improvement Area ]

Infrastructure Or%amzatlon
Management rocess
Management

(02) ©1)

{Figure 7> The Influence Diagram of Organization
Management Area on Process Improve Area
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<Table 9>9] 7} 3 Hj
F3tH <Table 10>

gkol

Areas

Project
Management

Support
Area

Development
Area

Organization
Management

Process
Improvement

Project Management

0.213333 0.373333 0.200000

0.193333

0.213333

Development Area

0.150000 0.126667 0.133333

0.253333

0.150000

Support Area

0.220000 0.130000 0.173333

0.1466667

0.220000

Organization Management

0.236667 0.200000 0.213333

0.240000

0.2366667

Process Improvement

0.180000 0.170000 0.280000

0.166667

0.180000

{Table 8) Initial Super Matrix for SP 3 Grade

P1 P2 P3 D1

D2 D3 D4 D5 S1 S2 S3 01

03

13

0.36333 | 0.33667 | 0.43000 | 0.33893

0.32000 | 0.32667 | 0.28308 | 0.28000 | 0.36000 | 0.34333 | 0.36000 | 0.39000

0.33077

0.34333 | 0.00000

040333 | 0.40667 | 0.57000 | 0.40268

041333 | 0.39667 | 0.41060 | 0.39667 | 0.38333 | 0.38333 | 0.42333 | 0.37333

0.34615

0.41000 | 0.00000

0.23333 | 0.25667 | 0.00000 | 0.25839

0.26667 | 0.27667 | 0.30133 | 0.32333 | 0.20667 | 0.27333 | 0.21667 | 0.23667

0.32308

0.24667 | 0.00000

0.26000 | 0.27000 | 0.25000 | 0.26000

0.38333 0.31667 | 047667 | 0.21333 | 0.26490 | 0.19868 | 0.22333

0.20000

0.21467 | 0.00000

0.21667 | 0.18667 | 0.17105 | 0.21333

0.00000 0.00000 | 0.52333 | 0.17667 | 0.16225 | 0.19205 | 0.19000

0.20333

0.18919 | 0.18000 | 0.00000

0.20000 | 0.19333 | 0.17105 | 0.19333

061667 0.00000 | 0.00000 | 0.20667 | 0.18212 | 0.18874 | 0.21667

0.20667

0.20608 | 0.20200 | 0.00000

0.17333 | 0.18333 | 0.19408 | 0.16333

0.00000 0.00000 | 0.00000 | 0.19000 | 0.22185 | 0.21523 | 0.18000

0.19667

0.18243 | 0.19667 | 0.00000

0.15000 | 0.16667 | 0.21382 | 0.17000

0.00000 0.68333 | 0.00000 | 0.21333 | 0.16837 | 0.20530 | 0.19000

0.19333

0.17905 | 0.20667 | 0.00000

040333 | 0.39333 | 0.41667 | 0.40333

0.40000 0.42000 | 0.46667 | 0.35000 | 0.36333 | 0.36667 | 0.39865

0.38000

0.38000 | 0.41333 | 0.00000

0.31667 | 0.32667 | 0.30667 | 0.35000

0.33000 0.32667 | 0.27333 | 0.32667 | 0.36333 | 0.27333 | 0.33446

0.34667

0.27667 | 0.26667 | 0.00000

0.28000 | 0.28000 | 0.27667 | 0.24667

0.27000 0.25333 | 0.26000 | 0.32333 | 0.27333 | 0.36000 | 0.26689

0.27333

0.34333 | 0.32000 | 0.00000

0.38255 | 0.34333 | 0.37075 | 0.37584

0.36913 0.36667 | 0.35333 | 0.39333 | 0.38667 | 0.39667 | 0.61667

0.00000

0.00000 | 0.00000 | 0.55857

0.31879 | 0.31333 | 0.29932 | 0.30537

0.30201 0.31000 | 0.31000 | 0.32333 | 0.32667 | 0.00000

0.00000

0.00000 | 0.00000 | 0.44143

0.29866 | 0.34333 | 0.32993 | 0.31879

0.32886 0.33333 | 0.33667 | 0.29667 | 0.29000 | 0.27667 | 0.38333

0.00000

0.00000 | 0.00000 | 0.00000

11 | 0.52000 | 0.49000 | 0.46667 | 0.52000

0.45667 043333 | 041333 | 0.54333 | 0.58333 | 0.57667 | 0.35333

0.00000

0.00000 | 0.00000 | 1.00000

0.48000 | 0.51000 | 0.53333 | 0.48000

0.54333 0.56667 | 0.58667 | 0.45667 | 0.41667 | 0.42333 | 0.29333

0.00000

1.00000 | 0.00000 | 0.00000

0.00000 | 0.00000 | 0.00000 | 0.00000

0.00000 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.00000 | 0.35333

0.00000

0.00000 | 1.00000 | 0.00000
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(Table 9> Weighted Super Matrix for SP 3 Grade

P1

P2

P3

D1

D2

D3

D4

D5

S1

S2

S3

o1

02

O3

11

2

I3

P1

0.10779

0.09988

0.12757

0.06778

0.06400

0.06533

0.05762

0.05600

0.07680

0.07324

0.07680

0.09360

0.00000

0.13231

0.10673

0.09559

0.00000

0.11966

0.12064

0.16910

0.0804

0.08267

0.07933

0.08212

0.07933

0.08178

0.08178

0.09031

0.08960

0.00000

0.13846

0.10673

0.11416

0.00000

P3

0.06922

0.07614

0.00000

0.05168

0.05333

0.05533

0.06026

0.06467

0.05476

0.05831

0.04622

0.05680

0.00000

0.12923

0.06497

0.06868

0.00000

D1

0.06413

0.06660

0.06167

0.09707

0.14311

0.12320

0.11822

0.17796

0.04267

0.05298

0.03973

0.04318

0.00000

0.06444

0.06105

0.05388

0.00000

D2

0.05344

0.04604

0.04219

0.07964

0.00000

0.00000

0.00000

019538

0.03533

0.03245

0.03841

0.03673

0.00000

0.06552

0.04748

0.04518

0.00000

D3

0.04933

0.04769

0.04219

0.07218

0.23022

0.00000

0.00000

0.00000

0.04133

0.03642

0.03775

0.04189

0.00000

0.06659

0.05172

0.05070

0.00000

0.04276

0.04522

0.04787

0.06098

0.00000

0.25013

0.00000

0.00000

0.03800

0.04437

0.04305

0.03480

0.00000

0.06337

0.04579

0.04936

0.00000

D5

0.03700

0.04111

0.06274

0.06347

0.00000

0.00000

0.25511

0.00000

0.04267

0.03377

0.04106

0.03673

0.00000

0.06230

0.04494

0.06187

0.00000

S1

0.08336

0.08129

0.08611

0.06857

0.06800

0.06573

0.07140

0.07933

0.09800

0.10173

0.10267

0.06644

0.00000

0.10556

0.08047

0.08753

0.00000

0.06544

0.06751

0.06338

0.0590

0.05610

0.05667

0.05553

0.04647

0.09147

010173

0.07653

0.05574

0.00000

0.09630

0.05859

0.05647

0.00000

S3

0.05787

0.05787

0.05718

0.04193

0.04590

0.04760

0.04307

0.04420

0.09053

0.07653

0.10080

0.04448

0.00000

0.07593

0.07271

0.06777

0.00000

01

0.04846

0.04349

0.04696

0.04761

0.04676

0.04771

0.04644

0.04476

0.05244

0.05156

0.05289

0.15622

0.63333

0.00000

0.00000

0.00000

0.22645

07/

0.04038

0.03969

0.03791

0.03868

0.03825

0.03800

0.03800

0.03927

0.04133

0.04311

0.0436

0.00000

0.00000

0.00000

0.00000

0.00000

0.178%

03

0.03783

0.04349

0.04179

0.04038

0.04165

0.04096

0.04222

0.04264

0.03956

0.03867

0.03689

0.09711

0.00000

0.00000

0.00000

0.00000

0.00000

Il

0.06413

0.06043

0.05756

0.06760

0.05937

0.05807

0.05633

0.05373

0.09418

010111

0.09996

0.05182

0.11978

0.00000

0.00000

0.00000

0.59459

12

0.05920

0.06290

0.06578

0.06240

0.07063

0.07193

0.07367

0.07627

0.07916

007222

0.07338

0.04302

0.118%6

0.00000

0.25832

0.00000

0.00000

I3

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.00000

0.05182

0.12833

0.00000

0.00000

0.25882

0.00000

{Table 10)

Limited Super Matrix for SP 3 Grade

P1

P2

P3

D1

D2

D3

D4

D5

S2

S3

03

01

02

S1

Il

12

13

P1

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.08274

0.09567

0.09567

0.09267

0.09567

0.09567

0.09567

0.09567

0.09567

0.09567

0.09567

0.09267

0.09567

0.09567

0.09567

0.09567

0.09567

0.09567

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.05635

0.07053

0.07053

0.07053

0.07053

0.07053

0.07053

0.07033

0.07053

0.07053

0.07053

0.07053

0.07053

0.07053

0.07053

0.07033

0.07053

0.07053

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04452

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04687

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04650

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.04602

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.07820

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.06329

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.05869

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.07081

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03237

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.03478

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07265

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.07323

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

0.02678

712 Aeshd <Table 11>}
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(Table 11) The Calculated Weight of Evaluation Items
for SP 3 Grade

Areas Evaluation Items Weight

) Project plan 8.27%

Project Project control 9.57%
Management

Partner Company Management| 5.64%

Requirements Management 7.05%
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{Table 13> The Prioritized Evaluation Items for SP 3

Analyze 4.45%

Devi‘rf;ne“t Design 469%
Implementation 4.65%

Test 4.60%

Quality Assurance 7.82%

SZI;I;ZIT Configuration Management 6.33%

Measurement and analysis 587%

Manage Organizational Process| 7.08%

Organization | Organizational Infrastructure

0,
Management | Mgmt. 324%
Member Training 3.48%
Quantitative Process 797%

Process Management
Improvement | Troubleshooting 7.32%
Area Process Improvement o
2.68%

Management

2579 SP 1% 7teAl =& 35w SP Jls

ANP mold 24w Jou mezfid

(Table 12> The Calculated Weight of Evaluation Items
for SP 2 Grade

No. Evaluation Items Weight
1 | Project Control 9.57%
2 | Project Plan 8.21%
3 | Quality Assurance 7.82%
4 | Trouble shooting 7.32%
5 | Quantitative Process Management 7.21%
6 | Manage Organizational Process 7.08%
7 | Requirements Management 7.05%
8 | Configuration Management 6.33%
9 | Measurement and analysis 5.87%
10 | Partner Management 5.64%
11 | Design 4.69%
12 | Implementation 465%
13 | Test 4.66%
14 | Analyze 4.45%
15 | Member Training 3.48%
16 | Organizational Infrastructure Mgmt. | 3.24%
17 | Process Improvement Management 2.68%

(Table 14) The Prioritized Evaluation Items for SP 2

Areas Evaluation Items Weight No. Evaluation Items Weight

) Project plan 11.14% 1 |Project Control 13.40%
Maiggggem Project control 13.40% 2 | Quality Assurance 11.48%
Partner Company Management| 7.58% 3 | Requirements Management 11.28%

Requirements Management 11.28% 4 | Project Plan 11.14%

Analyze 6.55% 5 | Configuration Management 9.53%

Devi(r)lc?;nent Design 6.78% 6 | Measurement and analysis 854%
Implementation 6.90% 6 | Partner Management 758%

Test 6.83% 7 | Implementation 6.90%

Quality Assurance 11.48% 8 | Test 6.83%

Sfﬁzﬁ Configuration Management 9.53% 9 | Design 6.78%
Measurement and analysis 8.54% 10 | Analyze 6.55%
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A Study to Establish the Core Evaluation Items of SP Authentication using ANP(Analytic Network Process)
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(Table 15) The Table that compared between SP Ver 2.0 Authentication and CMMI Ver 1.3 Staged Model

SP 2.0 Grade The evaluation Items of SP 2.0 CMMI Staged model
Grade 1 None None
Project Plan(PP)
Project Plan Project Monitoring and Control(PMC)
Project Control Process and Product Quality Assurance(PPQA)
Grade 2 Quality Assurance Requirement Management(REQM)
Requirement Management Configuration Management(CM)
Configuration Management Measurement and Analysis(MA)
Supplier Agreement Management(SAM)
Requirement Development(RD)
Technical Solution(TS)
Measurement and Analysis Prodpct.lntegration(PI)
Partner Management Ver.flcafﬂon(VER)
Analysis Validation(VAL)
Grade 3 Design Organization Process Focus(OPF)
. Organization Process Definition(OPD)
Implementation o o
Test OrgangtlonTrgmlng(OT)
Integration Project Management(IPM)
Risk Management(RSKM)
Decision Analysis and Resolution(DAR)
Organization Training
Grade 4 Organization Process Management | Organization Process Performance(OPP)
Quantitative Process Management | Quantitative Project Management(QPM)
Manage organizational processes
Grade 5 Trouble shooting Organization Innovation & Deployment(OPM)

Process Improve Management

Casual Analysis and Resolution(CAR)
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