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task.c
#include <task.h)
#include <qull.hy

#include <{prior-queue.hy

process state process[16];
process_state *x current;
process state # prev, * next;

unsigned int pid = 0;

priorQ@ pQ[2l;

priorQ = active;
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prior@ * expired;

void init_task()
{
current = &process|0];

next = current;

process0].context[0+2] =
process[0].context[13+2] = 0x408000;
process[0].context[1] = 0x400000;
process|0].context[0] = 0x5f;
process[0]. pid = 0;

process|0]. time_remain = 10;
process[0]. time slice = 10;
process[0].need_resched = 0;
process[0]. prior = 0;

process[0].next = NULL;

fint i;
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for(i=1;i<16;i++) {
processlil.context[0+2] = i;
processlil. context[13+2] = 0x408000;
processli].context[1] = 0x400000;
processli].context[0] = 0x5f;
processlil.pid = i;
processil. time remain = i;
processlil. time slice = i;
processlil.need_resched = 0;
processlil. prior = 0;

process(il next = NULL;

initpriorQ&pQI0D);

initpriorQ&pQ[1):;

active = &pQIOl;
expired = &pQUl:

{int i;

for(i=1;i{16;i++) enpriorQ(active, &processlil);

-

A1212(mwseo@e—serome.co.kr)

void schedule()
{
current = depriorQ(active);
if(current == NULL) {
priorQ s tmp;
tmp = active;
active = expired;
expired = tmp;

current = depriorQ(active);

next = current;

flush_cache t1b(;

if(current—pid==0) mmu_map 12pt(MASTERLIPT
+4, TASKOL2PTBASE);

else if(current—>pid==1) mmu_map_l2pt
(MASTERLIPT+4, TASKIL2PTBASE);

else mmu map 12pt(MASTERLIPT+4, TASKL
2PTBASE(current— pid)):
}
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task.c A= HA task.h, null.h, prior-queue.h I}
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irghandler.c

#include <timer.h)
#include <task.hy
#include <{prior-queue.hy

extern process state * current;
extern prior@ # expired;

unsigned int jiffies = 0;

void eventsIRQHandler()
{
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unsigned int rintpnd;

init task ¥olAE ZF BlA39 pid, time remain,
rintoffset = rINTOFEFSET;

rintpnd = rINTPND;

time slice, need resched, prior, next ¥+E 27|33}1L
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jiffies ++;
current—)time remain ——;
if(current—>time remain <= 0) {
current—)time remain = current—
Ytime slice;
enpriorQ(expired, current);

current—need resched = 1;

rSRCPND |= rintpnd;
rINTPND |= rintpnd;

if(current—>need resched == 1) {
current—yneed resched = 0;

schedule();

U2 imhandler.c T4 9] W&ol
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taskO.c
#include <{system.h)

int main(unsigned int arg)
{
for(::) {
int i
for(i=0;1<0x10000;i++);
local irq disable();
uart,_putc(a-+arg);

local irq enable();
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head

num expires_next expires

expires

expires expires

4 203 203 237 303
. : timer list head . ! task
jiffies : 198
a2 1. timer list
s D s 2!
include/timer-list.h include/task.h

typedef struct _timer list {
process_state # head;
unsigned int num;
unsigned int expires next;

} timer list;

void init, timer list(timer list #);
void insert_timer list(timer list #, process state #);
process_state * remove timer list(timer list #, unsigned

int);
\ J

typedef struct _process state {
unsigned int context[18];
unsigned int pid;
unsigned int time remain;
unsigned int time slice;
unsigned int need_resched;
unsigned int prior;
struct _process state  next;
unsigned int expires;

} process state;
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timer-—list.c

#include <task.h)
#include <timer-list.h)
#include <null.hy

void init, timer list(timer list  ptlist)
{
ptlist—>head = NULL;
ptlist—>num = 0;
ptlist—expires next = —1;

void insert timer list(timer list * ptlist, process state *
proc)
{
if(ptlist—)num == 0) {
ptlist—>head = proc;
ptlist—>expires_next = proc—
Yexpires;

} else if(proc—expires < ptlist—)expires next) {
proc—ynext = ptlist—head;
ptlist—>head = proc;
ptlist—)expires next = proc—yexpires:

} else {
int i
process state * tmp = ptlist—>head:
while(l) {

iftmp—>next == NULL) {
tmp—ynext = proc;
break;
}
if(proc—)expires (= tmp—ynext—
Yexpires) {

proc—ynext = tmp—ynext;
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tmp—ynext = proc;
break;

}

tmp = tmp—next;

}

ptlist—num ++;

process_state s remove timer list(timer list = ptlist,
unsigned int jiffies)
{

process _state x tmp = NULL;

if(ptlist—>num == 0) return (process state #)(—

if(ptlist—>expires next <= jiffies) {
tmp = ptlist—>head;
ptlist—>head = ptlist—>head—>next;
if(ptlist—>head != NULL)
ptlist—>expires_next =
ptlist—>head—)expires;
else ptlist—)expires next = —1;

ptlist—>num —=;
tmp—ynext = NULL;

return tmp;

init_timer list ¥4 timer listS 27]8}H= HakS g},
insert, timer list <= B}AE timer liste] B IS &

t}, o] o ejA39] expires Zroll whet timer listoll A ElAT7}
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task.c

#include <task.hy
#include <null.h)
#include {prior—queue hy
#include <timer—list.h)

process_state process(16];
process state * current;
process state # prev, x next;

unsigned int pid = 0;
prior@ pQ[2];

prior@ : active;
priorQ * expired;
timer list tlist;

void init task()

{

int i

current = &process|0];

next = current;

process|0].context[0+2] = 0;
process[0]. context[13+2] = 0x408000;
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process[0].context[1] = 0x400000;
process[0].context[0] = 0x5f;
process[0]. pid = 0;
process[0]. time remain = 10;
process|0]. time slice = 10;
process[Ol.need_resched = 0;
process[0]. prior = 15;

process[0]. next = NULL;

process|0].expires = 0;

processli].context[0+2] = 1;
process(1].context[13+2] = 0x408000;
process[i].context[1] = 0x400000;
processl].context[0] = 0x5f;
process(1].pid = 1;
process[l]. time remain = 10;
process[1].time slice = 10;
process(1].need resched = 0;
process{1]. prior = 0;

processl1].next = NULL;

process(1].expires = 0;

for(i=2:1{16;i++) {
processlil.context[0+2] = 1;
processlil.context[13+2] = 0x408000;
processlil.context[1] = 0x400000;
processlil.context[0] = 0x5f;

processlil.pid = 1;

1.
.
1.
.
processlil.time remain = i;
process(il. time slice = i
processlil.need_resched = 0;
processlil. prior = i-1;
processli].next = NULL;

1.

processlil.expires = 0;
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active = &pQ[O];
expired = &pQ[l;

for(i=1;i{16;i++) enpriorQ(active, &process{il);

init_timer list(&tlist);

void schedule()
{
current = depriorQ(active);

next = current;

flush cache tlb();

ifcurrent—>pid == 0) mmu_map 12pt(MASTER
LIPT+4, TASKOL2PTBASE);

else if(current—)pid==1) mmu_map_l2pt
(MASTERLIPT+4, TASKIL2PTBASE);

else mmu_map 12pt(MMASTERLIPT+4, TASKL
2PTBASE(current—pid));

}

task.c IAol A= WA timre-list.h FYS 3712 include
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taskl.c
#include {system.h)

int main(unsigned int arg)

{

inti=arg;
for(s) {
uart,_putc(a+arg);
==
if(¢=0) {
i=arg;
alarm(16-arg);
}
}
}
taskl.c U WE-E 1~15% 237} 3shs FEO

o ZF Bj25= main FEpollA] 7R R2E FHA 7 gl
0| sfgsh= FAE HiAAe] MaNkE A1, alarm AR
S ol&sto] 7 gj2dof sjFshe ARMES timer listoll o
713, timer listoll A WHA U= Sofl= o] F2ke WhEst
o dE S0 ¥ "#A3a9 9= b A= W A1
(15/1000)A17F &<t timer listellAl EH7]T5P 3 timer listol|A]
HEA LR Zhe- 52 RHERiTE 169 B4 He= 0 &
A& 159 I (1/1000)A17F 52t timer listoll Al ti71gk
timer listoll A WUl -2 52k HHEERIT), of 7] = &
A7t 2845 timer listo]l th715k= Alto] o BES
a3k,

Embedded World 93



TECHN CAL FEATURE
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include/system.h
#define  alarm()

{

unsigned long time=n;

— = = =

_asm___ volatile (
"mov r1,%0\n" \
"swi 0x80" \

2'r(time):"r1"); \

alarm M2 timer listoll A th718t222} sl= Al7HE:
1 FALEE S8l AT T A28 25 &30 o] i swi
5019 comment BEo] 0x80< A4 F

rl HAAEHE E8f o2 42 eventsSWIHandler 0]l
YAZ7] Y314 exceptions.S FL9] coreSWIHandler g

of oo} o] {mov rlxl) K- 78zt

exceptions.S

.globl coreSWIHandler
coreSWIHandler:
ldr r13,=current
ldr r13,[r13] @ r13-)current

add r13,r13, #8

stmia r13, {rO-r14}" @ save user registers

mrs r0, spsr

stmdb r13, {r0,r14} @ save the rest
ldr rl3,=svc_stack

ldr rl10, [Ir, #-4]

bic r10,r10,#0xff000000

mov r0,r10

mov rlrl

bl eventsSWIHandler
ldr rl3,=next

ldr r13,[r13]
add rl3,r13 #8
ldmdb r13, {r0,r14}

@ rl13—)next

msr spsr_cxsf,r0
ldmia r13, {rO-r14}" @ load user registers

movs pc,Ir @ return next task

T, coreSWIHandler =04 1l gA2EHE B3] AZ
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swihandler.c
#include <task.h)
#include timer-list.h)

extern process state * current;

extern timer list tlist;

extern unsigned int jiffies;

void eventsSWIHandler(unsigned int syscallnum,
unsigned int argl)
{
if(syscallnum == 0x80) {
unsigned int alarm_time = argl;
current—yexpires = jiffiest+alarm_

time:



insert, timer list(&tlist, current);

current—yneed resched = 1

if(current—need resched ==1) {
current—need resched = 0;

schedule();

eventsSWIHandler groflAs & WA A%} argl B-E
5oto] timer listol Al BjA=7F WEA Uhs Al7R e 4= Qe
£ aiyltt 123 A A AR dol2 syscallnum®] go]
0x80¥ 742 dA)] ej239] expires W W4 3hS FA AIZF
ol jiffies gkol = MR A&} argl W5 B3l Hol =
alarm_time A% M= Wol 71 gks Haf & &, &4 gjA2
£ timer listel] 93 Bj22 2AIEFS 2743 22 g
A 2AEY 240] 91 7§ schedule $E Folo] 27
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th3-2 ighandler.c 2] Y-8 4514,

irghandler.c

#include <timer.h>
#include <task.hy
#include {prior—queue.hy
#include <timer-list.h)
#include <ull.hy

extern process state * current;
extern prior@ # expired;

extern priorQ * active;
extern timer list tlist:

unsigned int jiffies = 0;

et S Set YHci=E 089 ofshiet S8

void eventsIRQHandler()

{
unsigned int rintoffset;
unsigned int rintpnd;

process_state # pps;

rintoffset = rINTOFFSET:
rintpnd = rINTPND;

jiffies ++;
current—)time remain —;
if(current—>time remain <= 0) {
current—)time remain = current—time slice;

current—yneed_resched = 1;

rSRCPND |= rintpnd;
rINTPND |= rintpnd;

while(1) {

pps = remove_timer list(&tlist, jiffies);

if(pps == NULL) goto sched:
f(pps == (process state #)(-1)) goto sched;

enpriorQ(active, pps);
if(current— prior < pps—prior) current—)
need resched = 1;

}

sched:
if(current—need. resched == 1) {
current—need resched = 0;
enpriorQ(active, current);
schedule();
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taskO.c

#include {system.h)
int main(unsigned int arg)

{
forG) ;

0¥l BjAde 73 RL5 5 ofF Z9o%= wait queue
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.S.o0:

arm-linux—gee ${ —c ~Tlinclude

KERNEL _OBJ = head.o main.o mmusetup.o uart.o
exceptions.o swihandler.o timer,o \
irghandler.o mmu.o task.o queue.o prior—
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