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http://www. cs. ccu. edu. tw/~1hr89/1linux-kernel/mk. tar. gz

#2 A 1% embed-example 1% > £ K B &, 4% mk A2F - E A

patch -pl < mk/patch-mini-kernel

mk B %k T &) preboot & Image > & & R AR THATHE » 6 KF5H - REE > B
Hi@f2 P o T AT B 4589 vikernel RERBARGFTAE > R EEEB
preboot ¢ GDB 7T LA & #: ¥t vmkernel 4 debugging °

FERAT > CREATEMHEHEaERE K ¢
int printk(const char *fmt, ...);
int snprintf(char * buf, size_t size, const char *fmt, ...);

struct list_head; FEEklistey & X4F, 4o:list_add()
struct itimerval; # setitimer()

i signal (GRIE) R ) B &M HL % K 4o sigset_t, struct sigaction,
sigaction(), sigprocmask()% - F A T4 a2 P4y signal.h> AXET
%# Linux man pages #& Advanced Programming in the Unix Environment —
# o
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struct task_struct; { X FE taskey Bk a4
volatile long state; task B AT&9 4K B8 : HUT P/ & R P/ ¥z X%
unsigned int time_slice; BRtimer RERKL, H1E 50, 3585 2
int preempt_count; SbAE A 08F, R T 474442 b3 4T P task
struct list_head tasks; PR thtaskER & 35 b
struct thread_struct thread; task CPUjik & #4417, R fFespsleip

};

struct task_struct *current; 15 % B ATHAT T 89 task

volatile unsigned long jiffies; B AT&94% SBFR], &=k timer ke 1



unsigned int need_resched; s 3bfd A A, timer & 4F task#E#2
struct task_struct *init_task; X &(—F4)start_kernel()# task
union task_union { task#itaskfs A &ystack—Ae &z &
struct task_struct task;
unsigned long stack[4096/sizeof(long)];
};
#define HZ 1 timer FEiag3A R, HH 1 K

Ao B 3EAE K start_kernel O B8 @ & oy

1) sched_init() 5% mx scheduler 48 B & #n 45168y 1

2) time_init(O) T Ak timer &9 F BT 58 3 3% 2 91 & K7 & X 69 #F

3) app_start() - {Rey A £ X A2 > »+9 kernel_thread() & 4 user
thread -

4) cpu_idle() » EAZREE - AR H Ktk task THHERE - @ E£&:R L CPU-
init_task Z&4% %47 cpu_idle & task struct °

—~ (15 m)#w & & 4 —#8y thread > 2784 task_struct ~ stack % i & £ P9
BT o FH R AT %18 &% K a93% 3t © kernel _thread(),
kernel_thread_helper(), do_exit() ° %80 & & X, 49 B 89 ~ & 4 49 thread
B —BBABE AT 7 stack WA T A B E A F R In(O) L EARAME
AEB ¢ ¢y ? kernel_thread_helper() 4wt asmlinkage &) B &) & 4+/E ?

~ task #7132 (274% CPU registers)#9 & &, : context_switch() @& % ° 3Fk
B A2 context_switchOf4 T AR F -
1) (b ») kB2 task ¥ — BRI & - Y REBEEY task £HRE
scheduler i # 473285 > HBEBA T £ E ?
2) (25 )% F1Fe | 1R 2 %K scheduleQE & X © — B E
round-robin scheduler > task # itk 4k 42 k48 A CPU 85 R - schedule()#&
KAk o B HE T B task R E R o 4E A context_switchO4Eig -

I

AZos N et 2 18 75 B4y task (4 apps. c #2 ) » — 18 producer * % — 18
consumer ° Producer & &% queue > 12 &%+ schedule() » 4& CPU 85 R 3% &
& - Consumer # k3% 5t queue > &€ ¥ schedule() - T4 & task £ &~F
schedule() » X EeEHkf2 ¥ E1Eey 7 X > # A cooperative scheduling (&4
KR ) o w RRA R P — A $ATHCERE—TF » &% producer & consumer
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{&@ ) mini_kernel : bash |j] ™ @ (€3]
File Edit View Scrollback Bookmarks Settings Help
josephl@linux-y2zj:~/hw2_docwork/mini_kernel> ./vmkernel >& output 2
~C

josephl@linux-y2zj:~/hw2_docwork/mini_kernel> head output

head.S: initialize stack pointer and call start_kernel()

main.c: mini kernel started.

0] producer: Producer thread started.

0] producer: 9 values queued, sum = 0

0] consumer: Consumer thread started.

[

[

[

[ 0] consumer: 9 values dequeued, sum = 0
[ 0] producer: 9 values allad um = 0

[ 0] consumer: 9 values sum = 0
[ 0] producer: 9 values queued, sum = 0

[ 0] consumer: 9 values dequeued, sum = 0
josephl@linux-y2zj:~/hw2 docwork/mini_kernel> |j

I!I mini_kernel : bash ._gl_.h\o\_fg__docwo'rk :'bas”h

=~ QB0 )k A BEAM G PRI ER - RAE X B BB PEAZ B - MR

T % task B & E£F" schedule() - B e9HERF X > # 4 preemptive

scheduling (& %X $E42 ) - Linux 4% < #4818 user process =18 #71&

& timer> =R timer %8R 8] T w it & % —18 UNIX signal % process’

¥ 7 % B 6 TAE 0 2347 signal handler - Signal handler return # € &

48 user process &Rk ey 4F o JE A UNIX signal » #AM9 T LA B4 B fa i
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1) time_init() : 34 A ITIMER_REAL(SIGALRM):Z {3t 85 % o ¢
sigaction()% % signal handler - ;£ & #e k. SA_NODEFER 218 flag > &
A kA sigreturn() & & & signal handler- 3% signal & #% K A #) mask
i o8 A setitimer ()% € 3t 65 65 i Bl 1% > AR 4544 HZ 3844 A setitimer()
FHZ O B A o

2) timer_interrupt() : sigaction() &2 # sbik X R R I P BT o Jbok K 2
BRI A #R jiffies #2 current process #) time_slice’ & process
# timeslice A 8 » =R E o9 > 3¢ schedule QAT -

SR AR ILRE 0 18 9T BAde apps. ¢ #2 ° producer #2 consumer == schedule()#
2 X4 o #1% producer & consumer =& & — 4 & ¥R AT o



& ) mini_kernel : bash |ELI & @ (%)
File Edit Wiew Scrollback Bookmarks Settings Help
josephl@linux-y2zj:~/hw2_docwork/mini_kernel> ./vmkernel
head.S: initialize stack pointer and call start_kernel()
main.c: mini kernel started.

0] time_init: Timer initialized.

0] producer: Producer thread started.

0] producer: 9 values queued, sum = 0

1] consumer: Consumer thread started.

1] consumer: 9 values dequeued, sum = 0

2] producer: values queued, sum = 2214

3] consumer: values dequeued, sum = 2214

4] producer: values queued, sum = 2124

5] consumer: values dequeued, sum = 2124

6] producer: values queued, sum = 2034
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josephl@linux-y2zj:~/hw2_docwork/mini_kernel> I
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[E] mini_kemel : bash &8 mini_kemel : hash

%R S T EUA A% BB apps. ¢ 4 &) producer #1 consumer %A K 2V race
condition &y IR o 44 JB 38 05 B P F B 45 A 3% B B2+ scheduleO) &y 4E /7 > Rgk
%, race condition - B+ ¢ & task A £#=¢= schedule()HK ZEHATHE >
schedule():£ 4% task B & next R#4T > &2 A 4T % context_switch(A, B)ay
current=next sbi74% > BFR PETER T o BFR F B X 4oF 7 schedule() - b
B5ey current 354 B> @ CPU register B# A % —=k#y schedule) & R %
current 35 B > %4 A B AT 4 CPU register & B &y » %428 A 89 CPU
register B4 134t B 89 task_struct #2 - R kit sk task B &y HATIK EAL B E - AR
24 > f& schedule() ¥ #F# %, schedule() H R4+ » A R GFHREHEERL - T
# 15 task_struct ##y preempt_count & schedule() &R » k=
schedule O AT » Ak & AE > 4o R A 0> AT+ schedule() -

A 4h o 4o E task #2 signal (interrupt) handler & £ 4 &4t £ £ race
condition &9 > /A% BB B signal a945 4 -

@ ~ 1) (5 % )3 #.% apps. ¢ #84 producer & consumer * 4o 3% Lk & 5 84 5] F —
o ERA— B 0 & €3 producer &, consumer % A4 4434y o 3 E-1E
W ER, AP AR A o (FR:producer 328 T k4% consumer 3E I &9 &
2 consumer #%3§ T ) R4 producer B A8 i)
2) (20 % )sched. h A =8 F % & K - — %324 preempt F SR > EHZF



schedule() T3k =Fw - % —#$a24 local irq BAsE » 4% 4] signal (interrupt)
AE TR - FaFiz e K XN EAE > 352 apps. ¢ # &) producer &
consumer ° 4 A A L& E) 3 & X, 0 4# race condition RHEHA -

(10 %-Ao2-#8) 3 B 2E Linux 4o Documentation B 4% T &9
volatile-considered-harmful. txt X, 8% f2A+ B 0545 2% A, A+ B 0512 R
3% A volatile 1218 C keyword ° f§ it — FAR&y 43 o



