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ABSTRACT

Schedulability analysis is necessary to build reliable embedded real-time systems. For schedulability analysis, worst-case execution
time(WCET) analysis that computes upper bounds of the execution times of tasks, is required indispensably. WCET analysis is done in
two phases. The first phase is high-level analysis that analyzes control flow and finds longest paths of the program. The second phase is
low-level analysis that computes execution cycles of basic blocks taking into account the hardware architecture.

In this thesis, we design and implement integrated WCET analysis tools. We develop the WCET analysis tools for XScale-based
system called WATER(WCET Analysis Tool for Embedded Real-time system). WATER consist of high-level flow analyzer and low-level
execution time analyzer. Also, We compare real measurement for execution of program with analysis result calculated by WATER.

Key Words : XScale Processor, Embedded Real-time System, Worst Case Execution Time, WCET Analysis Tool
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..-_el_aﬂclﬁd movip, sp
: £92dd200 stmdb spl, {fp, ip, Ir, pc}
€24cb004  sub fp, ip, #4 ; Oxd
‘movrd, # 0x0
mov 10, r3

main
L

8388: elalc00d movip, sp

838c: e92dd800 stmdb spl, (fp, ip, Ir, pc)
8390: e24cbD04 sub fp,ip, #4 ; 0z4
\ 8394: €24dd004 sub sp, sp,# ; Ox4
8398 ebfffffdbl 8370 <func a>

839c: ela03000 mowr3, r0

83a0: e50b3010 strr3, [fp, -#16]

8334 eb000006 bl 83c4 <func lib>
83a8: ela03000 movr3, 0

83ac: e50b3010 stre3, [fp, -#16]

83b0: eb000003 bl 83c4 <func Eh>
83b4: elaD3000 mov 3, 10

83b8: 5003010 strr3, [fp, -#16]
83bc: elal0003 movrD, 13

83c0: e91ba300 ldmdb fp, (f, sp, pc)

func-lib

(22 7) B 2oz 55

- elalc00d movip, sp
| 858c: 924800 stmdb spl, (fp, ip, Ir, pc)
8500 €24cb004  sub fp,ip, #4 ;04

- 8594: £3aD3000 mov 3, #0 ; 0x0
. ela00003 movrl, 13

main
e

85a0: elalc00d movip, sp
85a4: e92dd800 stmdb spl, (fp, ip, Ir, pc)
85a8: e24ch00D4 sub fp, ip, #4 ; Oxd
\ 85ac: e24dd004 subsp, sp,# ; x4
85b0- ebfffffdbl 8588 <func a>

_Function Call Table

85b4: ela03000 movr3, 1D

85b8. e50b3010 strr3, [fp, #14d]
85bc  ebffffashl  847c <_mt+0x44>
85cD: ela03000 movr3,r0

85c4: e50b3010 strr3 [fp, -#16]

85c8  ebffffabbl 847c < init+0x44>
85¢c: ela03000 movr3,r0

85d0: e50b3010  strr3, [fp, -#16)
85d4: e1a00003 mov 10, 13

85d8._e01bad00 ldmdb fp, (fp. sp pc}
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void matrix(int array[201[20]) void quicksort(int *array)
{ {
int p, tmp;
fori=0to 20
for j = 0to 20 for i = 0to 20 {
array[illj] += 2 p=1i
for j = i+l to 20
} if (arraylj} < arraylp))
p =i
int main()
{ tmp = arrayli};
int al201(20L; array(i] = array[pl;
array[p] = tmp;
fori =0 to 20 }
forj = 0to 20 }
alillj] = 3
int main()
matrix(a); {
} int af20}
fori=0to20
al20-1-1] = &
quicksort(a);
}
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