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Development of the Reliability Evaluation Model
and the Analysis Tool for Embedded Softwares

Janghoon Seo' * Sunho Kim”

'Consulting Service Office, Small and Medium Business Corp.

*Department of Industrial and Management Engineering, Myongji University

Reliability of embedded softwares, as one of factors which affect system reliability, is the probability of
failure-free software operation for a specified period of time in a specified environment. and Embedded
software is different from general package software because hardware and operating system are tightly
coupled to each other.

Reliability evaluation models for embedded softwares currently used do not separate estimation and prediction
models clearly, and even a standard model has not been proposed yet. In this respect, we choose a reliability
estimation model suitable for embedded softwares among software evaluation models being used, and modified
the model so as to accomodate recent software environments. In addtion, based on the model, the web-based
reliability prediction tool RPX is developed. Finally, an embedded software is analyzed using the tool.

Keyword: reliability evaluation, embedded software, RPX
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Language)i H3Eg
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Are all applicable external inputs, checked for reasonableness reported before processing begins?

IS

. How many executable lines of code(LOC) in this CSCI?

b. How many negative boolean and compound boolean expressions are used?(total from all units)

c. Calculate 1- (b/LOC) and enter value.

. How many iteration loops(i.e.,

o

. Calculate 1- (b/LOC) and enter value.

(g

DO/FOR loops)?(total from all units)
. In how many iteration loops are indices modified to alter fundamental processing of the loop?(total from all units)

o ®

. Calculate 1- (a/LOC) and enter value.

. How many statement labels, excluding label for format statements?

o

. Calculate 1- (a/LOC) and enter value.

. How many branches, conditional and unconditional?(total from all units)

How many declaration statements?(total from all units)

o

c. Calculate 1- ((@ + b)/LOC) and enter value.

. How many data manipulation statements?(total from all units)

Table 6. 7] 0] 7}=3

Programming Expansion Mean Source Statements/ Programming Expansion Mean Source Statements/

Language Data Function Point Language Data Function Point
Basic Assembly 1.0 320 Modular 2 4.0 80
Macro Assembly 1.5 320 Ada 83 4.5 71
C 25 128 Prolog 5.0 64
Interpreted Basic 25 128 Lisp 5.0 64
2nd Generation language 3.0 107 Forth 5.0 64
Fortran 3.0 107 Quick Basic 5.5 58
ALGOL 3.0 107 C++ 6.0 53
COBOL 3.0 107 Ada 9X 6.5 49
CMS2 3.0 107 Database Default 8.0 40
JOVIAL 3.0 107 Visual Basic 10.0 32
Pascal 3.5 91 APL 10.0 32
3rd Generation Lanaguage 4.0 80 SMALLTALK 15.0 21
PL/1 4.0 80 Generations 20.0 16
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4.2 Entity Relation Diagram

A 2H 715 7S st HolH R9E v <Figure 3>
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TREE, RAM_CODE MSTE 7| A4 9 7] A of 3t {5 ¥
g el AR #e] S T 1 9tk RAM _PARAM DATAE 7]
Az g 71A FEE ety A4 g #eskal, SWoSL_
MST, SW_TYPE_TBL, SW_ENV TBL, SW_CHECK TBLE $/W
Wl shevl e A B, swe B4, A, FEOE WF
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2t BAE 71E S E Bottom-Up 2] 0.2 AAbste] 4+&3  AE 7|F0 = g3 o] At
RAM_SYS_MST RAM_PARAM_TREE
€, EIAC: VARCHAR2(10) €, PARENT_ID: VARCHAR2(32)
EIAC_NM: VARCHARZ(6E RAMPARAMDATA €, PARN_ID: VARCHAR2(32)
@, OPTE_FLAG: VARCHAR2(1) PARAM_NM: VARCHAR(256)
€, PARAM_ID: VARCHAR2(32) CAPTION_EXPR: VARCHARZ(5L:
@, PARENT_ID: NUMBER(10) TEXT_BEFORE: VARCHAR2(128
RAM TREE MST &, REF_ID: VARCHAR2(10) TEXT_AFTER: VARCHAR2(128)
@, PARENT_ID: NUMBER(10) @ EIAC: VARCHAR2(10) | RAM_CODE_NO: VARCHAR2(10)
?;REUD: VARCHAR2(10) @, APPL_TYPE_ID: VARCHAR2(1 FORMAT_EXPR: VARCHARZ(32)
EIAC: VARCHAR2(10) - ] DEFAULT_VALUE: VARCHAR?(3:
. PARAM_VALUE: VARCHAR2 (12 VAL
€, APPL_TYPE_ID: VARCHAR2(1( CALC_VALUE: VARCHAR2(128 FIXED_VALUE: VARCHAR2(32)
REF_NO: VARCHAR2(32) HAS_VALUE: VARCHAR2(1)
REF_NN: VARCHAR2(38) ‘ CHILD_OPTION: VARCHAR2(1)
REF_QTY: NUMBER(4) . SiS_DATA SCRIPT_FUNC: VARCHARZ(256
REF_TYPE: V)_\Rcmz(l) o €, REF_ID: VARCHAR2(10)
Sﬁiﬁ?ﬁﬁfﬁ,&ﬁﬁcmzm €, APPL_TYPE_ID: VARCHARZ(L
ONTBFMBD: VARCHARZ(1 ST_REQ QTY: NUMBER 2 SL1D:
TENTBFBD: NUMBER W ST_NOT_REQ_QTY: NUMBER %izﬁlgn:vﬁgﬁ;&%)
TMTBFMBD: VARCHARZ(1) {1 SL_ID: VARCHAR2(10) €, APPL_TYPE_TD: VARCHAR2(L/
FAIL_DATA: VARCHAR2(32) SN_HIGH: NUMBER o
SM_MIDDLE: NUMBER SL_CODE: VARCHAR2(32)
SM_LOW: NUMBER SL_VALUE: NUMBER
SX_HIGH: NUMBER
SX_NIDDLE: NUMBER RAM_CODE_NST
SX_LOW: NUMBER @, CODE_NO: VARCHARR(10)
RAM_RBD_NODE T @, CODE_SEQ: NUMBER(5)
@, PARENT_ID: NUMBER(10) @, PARENT_ID: VARCHAR2(32)

% REF_ID: VARCHM(?Z(]).O) @, PARAM_ID: VARCHAR2(32)
EIAC: VARCHAR2(10.

R CODE_LABEL: VARCHAR (12
@ APPL_TYPE_ID: VARCHARR(L( CODE_VALUE: VARCHARR (12
REF_NN: VARCHARZ(38) SW_CHECK_DATA SH_ENV_DATA

NETWORK_X: NUMBER &, REF_ID: VARCHAR2(10) @, REF_ID: VARCHAR2(10) SW_TYPE_DATA
NETWORK_Y: NUMBER &, CHECK_ID: VARCHAR2(10) @, DE_ID: VARCHAR?(10) @, REF_ID: VARCHAR2(10)
€, APPL_TYPE_ID: VARCHAR2(1({| & APPL_TYPE_ID: VARCHAR2(L(| |€) APPL_TYPE_ID: VARCHAR(LI
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