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ABSTRACT

The softwares in a railway system are being used in the area of railway control system, directly
associated to safety, as well as in the field of data collection or database, which is not related to
safety. Also the software takes the form of OEmbeddeddd that let it behave at the level of system,
instead of independent operation. Consequently, it can be considered that the safety of software is
combined with that of hardware, and also directly connected to system safety. The approach, for
ensuring the quality and safety of those software, can be considered with two points of view. Those
are views seeing from products, and from processes. The former one is to check the states of the
finally launched products, rather than to examine the manufacturing processes and work forces, the
latter approach assumes that the process maturity should be based to make good quality and sound
software. The product approach is to check the safety of products by performing proper tests (White
Box or Black Box test) to developed products depending on each Lifecycle, and the process approach
is to validate maturity of the organizations in accordance to the judging processes of organizations,
which are specified by CMMI(Capability Maturity Model Integration) or SPICE(Software Process
Improvement and Capability dEtermination @ ISO/IEC15504). The two points of approach are all
necessary in the railway system. In this paper, as the first step of them, we are trying to find

approaches to estimate the maturity of manufacturer and assessment organization in the railway

system.
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PRIMARY Life Cycle Processes

ORGANIZATIONAL Life Cycle Processes

1. Acquisition Process Group (ACQ)
ACQ.
ACQ.
ACQ.
ACQ.
ACQ. 5 Customer acceptance

1 Acquisition preparation
2 Supplier selection
3 Contract agreement

4 Supplier monitoring

2. Supply Process Group (SPL)
SPL.1 Supplier tendering
SPL.2 Software release

SPL.3 Software acceptance support

1. Management Process Group (MAN)
MAN.1 Organizational alignment
MAN.2 Organization management
MAN.3 Project management

MAN.4 Quality Management

MAN.5 Risk Management

MAN.6 Measurement

3. Engineering Process Group (ENG)
ENG.1
ENG.2
ENG.3

Requirement elicitation
System requirement analysis

System architectural design

2. Process Improvement Process Group (PIM)
PIM.1 Process establishment
PIM.2 Process assessment

PIM.3 Process improvement

ENG.4
ENG.5
ENG.6
ENG.7
ENG.8

Software
Software
Software
Software
Software

requirement analysis
design

construction
integration

testing

3. Resource & Infrastructure Process Group (RIN)
RIN.1 Human resource management

RIN.2 Training

RIN.3 Knowledge management

RIN.4 Infrastructure

ENG.9 System integration
ENG.10 System testing
ENG.11 Software installation

ENG.12 Software & system maintenance

4. Reuse Process Group (REU)
REU.1.

REU.2 Reuse program management

Asset management

REU.3 Domain engineering




4. Operation Process Group (OPE)
OPE.1 Operational use
OPE.2 Customer support

SUPPORTING Life Cycle Processes
Support Process Group (SUP)

SUP.1 Quality assurance SUP.6 Product evaluation

SUP.2 Verification SUP.7 Documentation

SUP.3 Validation SUP.8 Configuration management
SUP.4 Joint review SUP.9 Problem resolution management
SUP.5 Audit SUP.10 Change request management
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3t 2. Process Attribute

Process Attribute ID| Capability Levels and Process Attribute Names
Level O : Incomplete process
Level 1 : Performed process
PA 1.1 | Process performance attribute
Level 2 : Managed process
PA 2.1 Performance management attribute
PA 2.2 Work product management attribute
Level 3 : Established process
PA 3.1 Process definition attribute
PA 3.2 Process resource attribute
Level 4 : Predictable process
PA 4.1 Process measurement attribute
PA 4.2 Process control attribute
Level 5 @ Optimizing process
PA 5.1 Process change attribute
PA 5.2 Continuous improvement attribute

3% 3. Process Attribute Rating

Rating l &

N 0% ~ 15%: There is little or no evidence of achievement of the defined attribute in the
Not achieved assessed process.

P 16% ~ 50%: There is evidence of a sound systematic approach to and achievement of the
. . defmed_ attribute in the assessed process. Some aspects of achievement may be

Partially achieved unpredictable.

L 51% ~ 85%: There is evidence of a sound systematic approach to and significant achievement

. of the defined attribute in the assessed process. Performance of the process may
Largely achieved vary in some areas or work units.




F 86% ~ 100%: There is evidence of a complete and systematic approach to and full
. achievement of the defined attribute in the assessed process. No significant
Fully achieved weaknesses exist across the defined organizational unit.

3% 4. Process Attribute Level

Level Process Attributes Rating
Level 1: Performed. Process performance Largely or fully
Process Performance Fully
Level 2: Managed. Performance Management Largely or fully
Work Product Management Largely or fully
Process Performance Fully
Performance Management Fully
Level 3: Established. Work Product Management Fully
Process Definition and Tailoring Largely or fully
Process Resource Largely or fully
Process Performance Fully
Performance Management Fully
Work Product Management Fully
Level 4: Predictable. Process Definition and Tailoring Fully
Process Resource Fully
Process Measurement Largely or fully
Process Control Largely or fully
Process Performance Fully
Performance Management Fully
Work Product Management Fully
Process Definition and Tailoring Fully
Level 5: Optimizing Process Resource Fully
Process Measurement Fully
Process Control Fully
Process Change Largely or fully
Continuous Improvement Largely or fully

5. ¥F 3y ¥

AL S/We F4 2 A FA717] A= Product T4 ol A —Eii rocess Tl FLe}
ofof gt} Product #HE2 AEFAA Ol tigk A o]al, Process #HHE A3 e 2FY ALxd
3 Aot} B =RoxE S/W Process 74 ol A ii/\ﬂiA Hen = %47}5}7] o3t wdlz CMMISH
SPICE®]| thale] &olH grom E3] SPICE #do Aol MAF d 2|2~ = Reference model™} 4
AF 29l Assessment modelol thale] 2y R ko) &5 ARk S/We ii/ﬂ]é A Aol AL = SPICE
& HLop g s A&k AYS Mkt g

[(FaEd]

[1] ISO/IEC 9126 "Information Technology-Software Quality Characteristics and Metrics—Part 1,2,3"
[2] ISO/IEC 14598 "Information Technology-Software Product Evaluation-Part 1~ 6"

[3] ISO/IEC 15504 "Information Technology—Process Assessment—Part 1~ 5"



