OIEBE H2= 98

sg=
OIHBE MHA Z2AAS @t

28|, T, g’ 0/@E
SgUEn BRHSEL, Taogsn REESMESS
{hkyang, hncho, chlee}@ce.cnu.ac.kr, ¥ yeong@mail. kookmin.ac.kr

Implementation of Interrupt Service Process for Efficient Interrupt Handling

Hui-Kwon Yang° , Hee-Nam Jo, Yeong Rak ScongT , and Cheol-Hoon Lee
Dept. of Computer Engineering, Chungnam National Univ.

t School of Electrical Engineering, Kookmin Univ.

8 o

QIEYEEE MARS AR TRIH F= X0 2Ash LAsls MS2M 2SHMOL 6HE 28 HFED OH
EE MHlA ZE(Interrupt Service Routine)S Soll e SRS $YUSIET BILH A2 ANLAEE ZES HREY
HES AMAE0IA CIEBES UM vz CIHYME MUIA RESQ 8 AN Oi2t Response Time 0l ZOE =+
A=, Ol AIAE0 HOE QHBEIEI S 2 =20lME A2 2Z WM A Response Time € £0/3) 8%

OF UHYEE MUIASH 98 QEBME MUlA Z2MAC FEO W& DS

1.A 8 2. Jigtoi

QIEMED LMsH 2 MHME ot U8 YFE 2.1 &&8E AN E2Z (Preemptive Scheduling)
ISR(Interrupt Service Routine)2 S8 2t UHHEN & :
= PEE Mo S0 OetMd CIHBES 2apl AAZ 2YHHE &ES(Preemptive) I} HIHAEE
T2 2t ISR 2 S#AIRON et SIAMZ2YY Response (Non-Preemptive) = =8 & HEHQ AHNZEE A=
Time O & 4 ULH AHTEE= A280 UAHA St=dl, 2 o3 &d8E AJNEYE H36ls AAl

& RS A01X2 AHZYEIN ZHU Response Time 2t SYEMME B2z MHEJLCH dBE AHEE
0 20XH O o8 U ZMASY =IO Za Olgt Z2NAS 240 DIttt Mt =2 4
Jb &= HO0ICH Sal AAZ 2EAMUME A2 2 &9 2 JIXls A8 E=HIAENO(Ready State) 2 A A0
X M (Deternimism)S Moliot= 29101 &L A CPU AIEBAE R0idle X222 A SH 4 (Responsi-
A2 REMME HE BHAZE XKAGHH R4 veness)0l SRAIEE AAYH Hgsich CtE9 [1
? JEe dE L= H dEF AWSHE MIEC. 2 1AMt 200 I CPU B BRI AT T EZA
2 AIE0AE A2 2EHMY olgt 22 SEE A(EE HAIZU RO/ =82 ZZAHLI A
OI8st0 HdBE AJNESY Halg XR/sts A2 2 8IZH| MEIDI B CPU AIBA2 Y ZEAHA0MN
S KO A Response Time 2 E0|1) S8 OHH EHO{ 2L,
EE HMalg £ U= HorHl CHoH HRSHALCE F, ISR
fide HE UHBEI 2HIIFEXN 2Xst YT L Yepesn .
oh, €58 Z2ANAJ LFHCZ 2t QEBED & =s
BE RS2 88 & UCE QHHBE AHMHA ZZ2 .
Kl 2 (Interrupt Service Process)2 & JI5t10 P& 5HRACH [ 72 ] [ ]
B =529 RAR 2 A JIATRA AAIR 2
UMY 438 AHSFW ABBEN s 49 =8
I3 3 BUAE QHYE MHIA Z2HAL ABO g "
o HYBCH 4 BOAME HASE 82 L 28 2 F - THxI e as
2 5ENME 2E Y &F WHE I8 (& 1) 828 2352

o]

Al

b=y}

‘mese YRR ENNEUH AU RO A HY

319



20034 % =

YR e g

w2 =34 Vol 30. No. 2

2.2 QIEYEY M2l

—

(==

YUBINOR CPU FIQ(Fast Interrupt Request)2
IRQ(Interrupt Request) FItAIS QUEHBE Z=E K&
“BHCH IRQ £ LUBHEQl QIEEEZR Z&(Nesting)Jtsdt

(H, FIQ = =AM XM2l=0i0} ot= SHEEZA 34
X %8 Oy SQF &8, 52 AHYEN S5
O AIEECH

dEUES g =3

s Ao

CPU 2 S¥ adXIAEHY B8

StHUE AEHAXIAEE §6H P L= MA QUEBEE
£ Disable £ Enable & 4 QUCl Enable =, 31 &Jt5

8t CIHEEIL wMsHH CPU c UHBE ZE=Z2 8
OOt €L Ol 2EMHE 8N +3F0/8 22
Hi2A2l Context & X &(save)dtl] ZAst CIEHEE
Heole 2&(user ISR code)E MBS 2ES A3
0l SEEY, 438 AAIZ 2EHMY B2 M23
Eh USRI JIE =2 ZR2HAE HEE)
0 Context 8 HM(restore) X222 MW CIHBESQ H2IE
DiXI EIC Of9t 20l QEEEY 2pst g X
clE "2Ydt= 28 ISR(nterrupt Service Routine)0iet 1)
BtCH Ot [O™ 2]= &FE A2 SoHlIﬂOﬂM-—I
Interrupt Latency, Response, Recovery Time £ OI2 £ A
OICt.

|
Kemrel's ISR TASK
CPUonted Sed o

i i Kemel's SR wcxnea
i Entry function
i
H

s |
l User IS Code i
rtempt Latency | {

Intemupt Resporse: frtemot

)

[Z1& 2] Interrupt Latency, Response, Recovery
3. JEIYE MHIA Z2HAS 28
JIIBNOZ FIQZEE XNRSHA &= U 8EAH
QIHHEHE &8 &1 ’4 CHAHIOICH A8t QI ES
User ISR Code & I*E ?xi oelg &~ UAEE o
AOD, LMAIZI0 2 20l S201 =& A2 2
AE0 A= User ISR Code E —?ﬁgi AESIEE 4
HEIRLEH F8 DE T2NAN 4610 ABE £
AT E 49 2H£2(0)E HHZGID UE Z2M2A
b 0l REEYE BRZ NEE £ |UTE MG
Ch X8 +8 Jisd HIE XEHGIH SEE 2AE
o #2 4+ AT SIACH HAS T 2IAEI T
SIAERD ET 0lF YHMols UBEEE RAIELL

=09 = T

3.1 &3z

=
-

B A
—_ T

OIHEE AMHIA TZHNAE
AL

< T

(28 312
g IPIH A

It
2

18t

OICH, INT_Group 2 8bit

A

320

s =3
=]

bit 22 8 HH CIHEE S LIEHLHMH 1 2 set

E bit © S30 Mol UHYEIN LML USE
oolstct 2t 29 UHBEE 16(MAX_INT_Group_

Entry)HSl INT Entry 2 PAE 20AS9 8 MWl i
2GS INT Manager Ol 2I3f 2218 + UTE &t
ACH MK INT[32]= 2 QIEIMEN (48 S2W User
ISR Code 8 E=50| 98t #120ICh

=2 o=

#define MAX_INT_Group_Entry
unsigned char INT_Group;

16

struct INT_Entry {
MK_voidFuncVoid Func;
struct INT_Entry *Next;

typedef struct int_list_manager {
struct INT_Entry *Head;
struct INT_Entry  *Tail;
} INT_List_Manager;
typedef struct int_table {
unsigned char Group;
MK_voidFuncVoid Func;
} INT_Table;

struct INT_Entry
INT_List_Manager
INT_Registry

*INT_Table[8];
INT_Mgr[8];
MK_INT[32];
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void MK_ Interruptlnitialize(void) {
s
INT_Group = 0x00L;
/* INT_Table[] =J|8} %/

}
int MK_IRQInstall(int Num, int Group, void (*pFunc)(void)) {
' e
MK_INT[Num].Group = Group;
MK_INT[Num].Func = pFunc;
NEE

}
void MK_ServiceIRQ(void) {
e
for(Num=0; Num<31; Num++) {
ifl ((SRCPND&(1<<Num))&INTMSK) ) {
Group = MK_INT[Num].Group;
/* BlAED} Full OIS Skip¥/

INT_Mgr[Group).Tail->Func = MK_INT[Num].Func;
INT_Mgr[Group).Tail = INT_Mgr[Group]. Tail->Next;
INT_Group |= MK_MapTable[Group];
SRCPND = 1<<Num;

}

}
if (INT_Group)
MK_Resume(&TaskISP);

}
PROCESS Interrupt_Service {
e
while(INT_Group) {

Group = MK_UnMapTable[INT_Group}];
(*INT_Mgr{Group).Head->Func)();
INT_Mgr{Group}.Head->Func = NULL;
INT_Mgr[Group].Head=INT_ Mgr{Group}.Head-

>Next;
/* BIAEN U= LIHXl User ISR Code &% ¥/
ii\.IT_Group &= ~MK_MapTable[Group];
l}V[K_Suspend(&TaskISP);
} }
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