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Abstract

I try to solve the problem of the usage of the general software interrupt with the nested call of the software interrupt and
the effective passing way of the parameters. The software interrupt should be protected against the indiscriminate access
because it is used to call the system functions or to use the system resources by generating a software interrupt. But, it is
difficult to effectively handle the SWI instruction because of its limited usage. I designed and implemented nested call of the
software interrupt and the effective way that handle the parameters in the software interrupt service routine to solve this
problem in this paper. In other words, from the single SWI call to the nested SWI call, I improved the software interrupt use
all the more flexibly, and I compared and analyzed the strong and weak points of the two passing ways of the parameters.
The main differences between these two ways are speed and readability. The stack pointer getting way incurred a lot of
overhead although it has a very great readability. But, the stack pointer passing way producted 19% of the effectivity in speed
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Fig. 3. Context Switching from Program A to Program
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Fig. 4. General procedure passing parameters.
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Caller Func {
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Callee woid Func (int a, int b, int ¢, int d, int e, int f);
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Fig. 5. Procedure of Stack Pointer Getting Procedure.
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void SWI_Func (char, double, int, char *);

void SWI_Func_ISR(char ¢, double £,
int d, char * str) {

Uart Printf("%c,%f,%d,%s\n",
c,f,d,str);

ScratchRegs r0 rl r3
Vo v
Low High Caller

Copy 5P|, Addr Addr Stack
r0 —\I
Callee woid Func (unsigned * reg);
a7 6. AE| ZQlE MY ghAlol IpH
Fig. 6. Procedure of Stack Pointer Passing Way.
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; save the parameters

STMFD sp!, {r0-r3}
; get the new sp
MOV rl, sp
SWI 0
; return to the original position
ADD sp, sp, #16 ; 16Bytes
SWI 85 &%3he APL 39 BE $:8)0] &4
5, o] API 942 353 Zraglor BT F45
vje] 2elo] Agsjol ek o] Aglo] 9% B, o4l
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void SWI_Func(char, double, int, char *);

void SWI_Func_ISR(void *regq) {

unsigned * pInt = ((unsigned *)regq);
char c;

double £;

int d;

char * str;

¢ = *(char*)plInt); pInt++;
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f = *(double*)pInt); pInt+=2;
d = *(int*)pInt); pInt++;
str = *(char**)plnt); pInt++;

Uart Printf("%c,%f,%d,%s\n",
c,f,d,str);

m A

SWIQ| Nested Call &8

ret AgolAnt, g

s usll s A g s,
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SWI_Puts( “Hello, World" );

v

SWIISR

void SWI_Puts ISR{ char * pStr ) {

}

while{ *pStr )} SWI_Putc( *pStr++ );

v

SWIISR

void SWI_Putc_ISR{ char ¢ ) {

}

=
Fig.

Uart_Send_Byte( ¢ J;

Z 2ZEN CEHEE

7.
7. Simple sequence of SWI Nested Call.

Mow Program Run!

Nested Software Interruopt
Hel lo, World!

Returned from SWI
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8. The Result Of Nested Software Interrupt.
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A ] A1 G 0 S w2
SR-00000084 |- £0J02: | b1° bagro oo
SR:00000068 [ESEDO004 Tdmia  r13d,{rz2i
(1) AEf FOIE| P ghAl 3R -00000050 |£2 Fo50t0 Tanta it by
19 99} 7o), ~El ¥olE i wAld M= APCS (b) Interrupt Handler
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20 stnfd sp!, {lr}
SR:30002C2C [E9204000 SWI_Putec: stmdb FTat, 1r14s -
SR 3uuuzc§é EFO00T .SWi i1 oy e} Aol el iﬂﬂl’ ARHE dselel 97hel =
H EFOOonn &y M
22 ldwfd sp!, {pch = = =
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SR:00000050||E92047F0 stmdb 13, ird-ri0.r143 28 QY e WhAje] ~E 2O e WA R
SR:000000541E14F7000 mrs r?.spsr
SR:00000058 |E3200020 stmdb r131. 4172 APCs & SWI Call #A oA £xA el A5Ho|A 59%
SR :0000005¢ | 1406000 oy r6,ri3
SR 00000060 |F129F007 msr cpsrLr? = =
SR 00000064 |F 2605004 add rs,ri3,#0x4 ‘Cr]xlxl‘{, JHHE ;5 A= 238 66% ¢
SR 00000068 |E5 154004 Tdr rd,[r5, #-0x14]
SR:000000BC |E329F013 msr cpsrL#0x13 = = glA o] = Z2=3 o 5 oo o A
SR:00000070 |E1A00005 '?SV r13,[5 ! FE]' T 0’] S T EA]Z—}E I’_Eﬂ °HEME 73"“, —
SR 00000074 |[F51EADDS r rA0,[r 14, #-0xd
SR:00000078 |E3CAA4FF bic r10, 110, #-0x1000000 Bl OlE] Ak vHRAlo] A®l FO|E] A uHEA 4
SR:0000007C [ESIFI 144 Tdr ra, 0x228 A ZQE AR gAo] 2 ¥QIE e ARy &
SR:00000080 [E1ACEOOF I_Bit:  mov ri4,pc
SRA00000084 |E739F 104 Tr o pe,frg.erin,ls1 woxz) EA0Q ATolA 40% AdATH
SR:00000088 |ES054004 str ra,[rs,4-0x4]
SR :0000008¢ | 1400005 oy r13,r6
SR 00000030 |FREDO0AD Tdmia  r131,4r7}
SR 00000034 |F 163F007 wsr spsr,r? _ _ B
SR:00000088 [EEFDE7FD Tdmia  r13tfrd-ri,pcis L}, =25t 4O|E & Oj7HH 4] £ A|ZE H| W

(b) Interrupt Handler

o] A¥e gl d5dE Ae ISR & A
ozl 9 Aﬁli ZOIE| Az Yalo] ERgl s 3 1S Z2Aeked), AgHs uwse] dolE Bl
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Fig. 9. Execution time of Top-Level handler on Stack sdste] m3e Af=mel da gl 8ol
Pointer Getting Way. A3 Az}, ~€ FQE A= walo] Y w7
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45 [void SWI_6Int_ISRiint di, int d2, int d3, int d4, int d5, int d6) void SWI_Various_DataType ISR{char c,
SR:30000A24 [ES2041F0 SWI_BInt.:stmdh F13, ird-re, ri14} - - - L
SR:30000A28 [E1402001 mov ra, ri L :
a6 Uart_Printf("%din", d17; double f,
SR 130000A30 £ 4ro02a T Milbesosas = e chier Lain L
: SR SR:300009D8 |E ri.istmdb P13, {r3-r?, r14}
SR:30000A34 [ES504012 1d 4, [r13,4#0x18] 2% * 4
SR:IZ0000A38 |E5905010 Tdr TSI L3 H0k1c] SR:300003DC |E . oy T
e e B s o MR T e
: ik E1A070C Moy rl.rt
SR:30000A44 EEFFFECﬁuart_Printf(?;d\n"] nx§nnnn§?4 SR:300003E4 add rl,pc, #O0x3d
SR:30000A48 |E 1401008 mow ri.re SR:300009E8 ldr r4,[r13,#0x18]
SR:30000A4C [E24F0040 sub rO.pc, #Ox40 Moy rEora
SR:30000A50 [EEFFFECY b1 0=30000574 v 5' ca
48 Uart_Printf("%din", 3 : oy Eadip i
ggfgggggggg E;g%ggg mey ri.re — SR :300009F4 |E E ) b1 0=30000
SR;SDDDDF«SC EBFFFEC E‘? DxSSEDDS?‘) SR'EDDUUS’ES ?Uart,Prlntf(mEs\n T,UI II
49 Uart_Printf({"%dwn", d4); 2 : a
SR :30000A60 [E1401007 mow ri,r7 SR :300003FC add ri,pc, #0x24
SR e S :300C0AY o - e (L, L0000
- . " N ! 37 Uart_Printf("$i\n", £f);
ST EmmDD4UBH_PHMHN§3\“ ? ﬁ)’4 SR :30000A04 |E 1402006 moy r2,rb
SR:30000A70 [E24FO00E4 El{b ED335032§54 SR :30000A08 |E1401005 moy r,rs
SR:30000474 [EBFFFEBE . b . 9=30 SR :30000A0C |E28F0010 add r0, pe, #0818
el (g qpgsart-Trintfl Bdnt, d€)s SR:30000A10 |[FAFFFEDT b1 nx30000574
és:gggggggg Egﬁ[zga;g 1dgia r13- {;g ;3 ri43 38 Uart_Printf("%s\n", str);
: su 0,pc SR :30000A14 [E14071004 moy rrard
SRz30000A84 |EAPFFERA b 036030574 SR:30000A18 |EBED40FR Ign:ia r131,4ra-r7,r14s
— [ '2 “.JEIU( add r0,pc, #0x0C
(a) A8 ZQIE P dialol b 030000574
ded 0xAE32S
: ded 0xAB42S
47void SWI_6Int TSR(unsigned *reg) { SR :30000A2C ded 0xABE25
SR:30000AD4 [E32D41F0 SHI_BInt.:stmdb  ri131,frd-r8,r14} SR :30000430 |0 ded 0%A73235
48 int di= rag[[l] d2=reg[1], d3= rag[Z] d4=reg[3], db=regl[4],
SR:30000A08 |E23001F2 Tdmia  r0,ir1,rd-rai "
56 Uart_Printf("%dwn", d11; El od= d}AlQ
SR :30000A0C |E24F0020 sub 0, pc, Hx2D 1 €= &42l ISR
SR:30000A10 |EEFFFECT b1 030000554
57 Uart_Printfi"%dwn", d2); 37[[void SWI_Various_Datalyps_TSR(unsigned #reg) 1
SR 130000414 [E1401004 oy r1,r4 SR:300009C4{[E92040F8” SWI_vari.stmdb™  ri31,ir3-re,r1ad
SR 130000A16 |F24FO020 sub ro, pc, #R20 char o3
SR:20000A1C |EEFFFECC bl 0430000554 int 3
58 Usrt_Printf("2din", d3); dﬁumi fi ;
SR 120000420 |E 1001005 0y r1,rs char ® strs
SR 120000424 |E24F0038 <u r0, e, #x38 <8 . - *(char*ireg .
SR 30000428 |FEFFFECS Bl 30000554 <R :200009¢8||E4001004 Aok HETT LA
] Uart_Printfi"%dwn", d41; 44 4 —CinteITay Lro. e regs;
SR:30000A2C |E1A01008 may ri,r& 45 i = *(double*?reg; regé=2;
SR 130000A30 |F24F0044 sub ro, pc, #ixdd 46 str = *(char**iregs regie;
SR 120000434 [EEFFFECE bl 030000554 SR 3000096 [Foa0000n Tdmia  r0LErd,rE-r7}
50 Uart_Printf("%dwn", d51; SR 230000900 [E590500C Tdr rs.Lro, #0:0C]
SR 120000438 |E 1001007 nay r1.r7 e
SR :30000A3C |E24F0050 sub r0, e, #0850 . 48 Uart_Printfi"%c'n", ol;
SR:30000A40 [FRFFFECS b1 0%30000554 B | R pd D b fiDuac
61 Uart_Printfi"3dwn", d461; : an Tart_Printf("sdin", d);
SR:30000A44 1401008 o r,rs SR:300009DC [E1AD1004 mow O oriird
SR:30000A48 [ECED41FD Tdmia  r13t,{rd-ra,r14} SR:300009E0 [F22F0024 add r0,pc, #ix24
SR:20000A4C |E24FO0ED sub r0, e, #xED SR:300008E4 |FOFFFEDA b1 n:An00554
SR 130000450 |EAFFFEEF b 030000554 50 Uart_Frintfi"$f'n", £);
SR ;3000098 |F 1402007 oy [N
AEH FOlE| XME} HFAlOQ SR:300009EC [E1401006 o r1re
(b) & 2IE HE &Ael ISR SR :300003F0 [E25F00 12 add r0,pc . H0x18
SR:300003F4 [FBFFFEDE (h] nxagnnnsm
A= =. AL 51 Uart_Printf{"%s\n", stri;
a3 11, THesh ololE "ol ol ME SR :200009F8 [£1401005 mav 1.5
. - - SR :300009FC [FBEDA0FS 1331‘3 F13E, Er3-r7, r 14}
SR ;30000400 [E25F000C a v, pc, #0x00
Fig. 11. Simple Data Type Parameter Passing. EhE=IIInAna e 8 Foonc 3 ri.pe . hsn
SR 30000408 [D00AE325 ded 86325
SR :30000A0C [100AE425 gcg 0346425
SR 30000410 [D00AEEZS < 0%ABEZS
= (e} = :
g 113 o], 22719 Huo] = 7379 Alo]Fo] A2 SRi30000A14 (00047325 did  0wAT3zs
— i Cl dH}Alo
oS! ®l I o} HRAl O o = AEY HOIE M °| ISR
99, 28 FOolE A upae 2071 W] = 66 (b) 28 =eole Mg &4l IS
T S [ S C
M Alo]Eo] 4AQ¥ Tt 28 ¥OlE A Hbalo] 8 12, =& olole #ol ofriws M
= = = = 3z o] = Fig. 12. Complex Data Type Parameter Passing.
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