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1. Context Switching &7
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HFZEHIER (process control block, PCB) W7t | 5#/E R4+ — A3t RE
RS ARG A I, IRAFI A 258 BFEHIEIRES . P (PO %
WA Y (PID) &, NN EHEBA HAZ AT, EA1#
TEAE PCB HEILE R . TEEAERG KA LT XU, BATTHEELRAEFEN
FHNAESS 1) PCB.

ARSI, AT AL R AE PCB H 5 B AHE: HFEIRES process_state ,
£, 3544 FH 2E (PROCESS_BLOCKED ). 5. 2% 15712 1T (PROCESS_READY ). 1547 H (PROCESS_
RUNNING) AILiBH (PROCESS_EXITED); %iBfH2rfEas (% $sp Ml $ra); PID H
SEAESEIS A EAT AEH, (HEN T e —BAE, AT DURE AT %5 1 2K 2
(task_type) NHJEL PID, LA N NIZAS LR 2 N Z B, J3Ed PID
R 1, HABH AR PID Rk B RS RIAT

Q) RBHEES

BN G, BATE LB PAT B 5AE 55018 PCB (ILOCBEARID B (1) ).
BB KAEAEH G (scheduler.c: 109), scheduler_entry ¥ 2 Zhif & 25,
M FIFO FImt g B EUH B AMESS, In#k PCB FEiki% 2 ra B 748 A AT
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@ -0 i i (Py ARIB(E)
Time (in us): 3115444
Thread 1 (time) : 7

Thread 2 (lock) : 11
Thread 3 (lock) : 12
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K 1: Task 1 #EF2 EF SC)#eii)ia

4 ESHLETXX#

W R RS AT S FE s ik CPU FrEl, AT iR 77 PCB,
DU R — IR Y4 B AE S5 iR BE IE W 134T« X — R E2 Vg e : |5,
HE| PCB £5 K8 %T current_running , #23& DI AR M psthht AR MR R R
FIESNAE R TT T BN YT S @ AR ER ] . fREE RN, AEEH
PUSIE R NSRS, RN do_yield B, *eIeEr 27178 sp # & 2ei 2 3
F1 Caddiu sp,sp,-24 ), % ra $ifFIUERE sp 5 FHi 4k (sw ra,20(sp)!),
XA S FRAT TR ZLARAF ) LS

6 IBAIER

Task 1 HIMREE R bl 1 fros.

MEXEIRE  WATHEEAE WAL R Bl — Btk 23[R o bl A0 g vy bk
BAVSI R %R 352 3 N HibE 2 0xa0830000 , #HAk 2 /D NAEHEFE 3 HIFE
P AN, HEWARKE, SUHAAE. Sk, &gk RSk
N 0xa0890000

kernel_entry U6 71220 SYSCALL ' kernel_entry Ml S8 H 4

2. Context Switching FF i8N = 1&1HRIE

AT, AR P IT AR TIN5 5 AR AL B4y ) LB E AN AL 8 DA S
VAL BV AR At RURAE B A A R A AR R, AT ZE 4 7 (16,
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1) LI ITENE

H T #0 1) thread4 5 threads /2 AHAS P MESS, S8 B 23 AH 4 1 2,
PATHTAELFE 4 ik CPU FIB AT aaTHI, 7EZRFE 5 BE NI b E 2=
SR YIRS RN . X — 3 E bh A faj B

th3.c
void thread4(void)
{
recorded_time = get_timer();
do_yield();
do_exit();
}
void thread5(void)
{
uint32_t time = get_timer();
time = [time - recorded_time;
}

() IR HIEVIHRITHNE

R T ERERE SRR B8, ATHR Z Il R AR PAT 50 FRIR H B
A, FEEH PSSR EPATR RPOX —EHE . X—dEFEd 7T KIa R,
PR SRTERLY3 IN—A syscall, #IE RG0SR Zd s N EdE, xR
AN EEVT AR k28], AR P A S R A AT A (HR AR IR EEE
BONTH, GRESHEMTA EEFERARKEIX . AL, util.h g 384T
ENUF T — A E recorded_time, #EF| process3.c T 5| Tix—Lcf,
FATAT LU I B A IX — 42 R AR S A7 i 2R A AT SE BRI ) CPU AL, A5
FERENBERE 3 AR ZE 3R th U1 # T 4H

th3.c
void thread5(void)
{
recorded_time = get_timer();
do_exit();
}
process3.c

void _start(void)
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® -0 yuap-hang@raszhing: =
SchBduler: Nothing left to do.

Context switch time: (in ms)
Thread: Thread / process: Process:
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B 2: Task 2 E R SO 45 R

uint32_t time = get_timer();

print_int(15, 10, (int)( time - recorded_time ) / MHZ);

() HE-HIRVRITHNE

N AR, W ER - U B TFaY, R M yield AUFUGTHI, FEXEIF]
HERERTAT BT RO (BLATZRAE 4 FIZEFE 5 OB, RISL A B s vk B 2 —
EIL B 3),

process3.c

void _start(void)

{

time = get_timer();

yield();

print_int(35, 10, (int)( get_timer() - time ) / MHZ);
}
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@ ERER

PAERBEEZSHEE BT Task 2 FINEKP AN LR EPAT R EFIR H
(FREE R T Risir—w, UMEERED , HESSEE KRBT — 0] DLBAT IS
(BP ready_queue A7), {H queue_pop A& &K AH LR EN, 452 A W
N BAF B 2 FeEE, 51K T TLB miss % . A& SCAN M BAF o BT 55 B Je 446
BINGEGIESS, AT WEEN B FERE, gk

scheduler.c (£5i1%)

// pop new pcb off ready queue
current_running = queue_pop(ready_queue);

// do not run exited processes

while (current_running—>state == PROCESS_EXITED)
current_running = queue_pop(ready_queue);

while (1)
print_str(0, 0, "Nothing left to do...");

current_running—>state = PROCESS_RUNNING;

scheduler.c CIE#f)

if (ready_queue—>isEmpty) {
while (1)
print_str(0, 0, "Scheduler: Nothing to do.");

}
else {
// pop new pcb off ready queue
current_running = queue_pop(ready_queue);
// do not run exited processes
while (current_running-—>state == PROCESS_EXITED) {
if (ready_queue—>isEmpty) {
while (1)
print_str(0, 0, "Scheduler: Nothing to do.");
}
else current_running = queue_pop(ready_queue);
}
current_running—>state = PROCESS_RUNNING;
}

MIREER  Task 2 VIHIFH M E/EMR LIS RCR M 2 Fos. afiL, ZRFE-2%
2 E Y (do_yield) WIFFEEE/N, R 11 2= BRI (yield) &K
2 N2666 ZF; EFE-ERE BN Y GRS IE RR BEHE N —1E55) 1
TR, AT ZER 2 ~ S AN EE
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3. Mutual lock &1t F2E

1) BredisE R

BHERH (spin-lock) 5E R (mutex) #R&N 1 IRIE L ZLFEE R B %) H g
B — IR ERAEIR S X (critical section) M5 AR AR SAET, X T HF8, W
RERIRMBUIRES, B FHPEER N “RIR” RE, B G, XNapk
MeEE AR AL AT s a0 BB, B4 R ZIE S — HE R, ARG T
ZIHAT . Bk, B EUE SPAT R TS, SN AR BCR YRR AR .

(2) ERBIHLERIE

TR EBEEIEA =4 lock_init (&4, lock acquire GREHD
F1 lock_release CREEN), HARSZHL L CHEREE 22 . lock.c R4
7R JLAMR K

o BRI L FIFO 2P R )
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o R H SRS CaI B

o HRE—E SR

BB, AT FTEBIPIRES B R IMBIRI A . 29— AT g8,
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bt L 2 BA 2712 T AE 2, an SRS 0 B unblock () M\BH ZERA S R B & A R FAT
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Hlock initialized by thread 1!

lock acquired by thread 1! yielding...
thread 3 in context! yielding...
thread 4 in context! acquiring lock...
thread 1 in context!

Hthread 1 releasing lock

thread 1 exiting

thread 3 acquiring lock!

thread 3 in context! releasing lock!!
thread 3 exiting

thread 4 in context! releasing lock...
thread 4 exiting!
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3: Task 3 H 51

4. RBEERWINGE

(1) £ PCB (kernel.c: 87-104)

B tasks.c ARSI MhE, 2\ PCBidskH] $ra wr a1, JF Mk
JE LI STACK_MIN JF AR £E I BoAk 1Al W% Th AR R B NWIZES I BT 3,
it /A7 BT P SN SR L 0O Bic— DAL PCB RiXE

O 0 9 N L bk~ W N

e e e e e e
O 0 9 N N bk~ W N~ O

SERE, EERAT IS, S5 B A5 I

pcb_t *newtask = &pcbs[0]; // pointer to first PCB entry

int nproc = 1; // kernel is the only running process

int 1, j;

// set up each PCB entry and push to queue
for (1 = 0 ; 1 < NUM_TASKS; ++1) {
struct task_1info *ptask = task[i];
stack_top += STACK_SIZE;

if (ptask—>task_type == KERNEL_THREAD)
newtask—>pid = 1;

else
newtask—>pid = ++nproc;

for (j = 0; j < NUM_REGISTERS; ++3)
newtask—>pcb_context[j] = 0;
newtask—>pcb_reg_ra = task[i]—>entry_point;
newtask—>pcb_reg_sp = stack_top;
newtask—>state = PROCESS_READY;

bool_t init_success = queue_push(ready_queue,

FEITW/ K 10T

newtask);
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@ -0 R XPHF) RIBE) BE(V) EREG) LRI FHH)
Time (in us):
Thread 1 (time)

Thread 2 (lock) : 25
Thread 3 (lock) : 26

Did you know that 1 + ... +6
Process 2 (Math) )

Hlock initialized by thread 1!

lock acquired by thread 1! yield
thread 3 in context! yielding...
thread 4 in context! acquiring lock...
thread 1 in context!

Hthread 1 releasing lock

1 exiting

3 acquiring lock!

3 in context! releasing lock!!
3 exiting

4 in context! releasing lock...
4 exiting!
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(a) BATIERE P

Time (in us): 7536813
Thread 1 (time) : 9

Thread 2 (lock) : Exited
Thread 3 (lock) : Passed

Did you know that 1 + ... +100@ = 5050
Process 2 (Math) : Exited

Hlock initialized by thread 1!

lock acquired by thread 1! yield
thread 3 in context! yielding...
thread 4 in context! acquiring lock...
thread 1 in context!

Hthread 1 releasing lock

thread 1 exiting
thread 3 acquiring lock!

3 in context! releasing lock!!
3 exiting

4 in context! releasing lock...
4 exiting!

yuan-hang@caszhang www . caszhang.cn
CTRL-A Z for help | 115200 8N1 | NOR | Minicom 2.7 | VT102 | Online 0:15 | ttyUSBO

(b) IB1T 55

A 4 FEAARIB




20
21
22

w

N> VNN

17
18
19
20
21
22

BER TR AKFESH 2017-2018

2

ASSERT(init_success == TRUE);

++newtask;

AIZFAFIZEXIHIEE ( createimage.c: 44-50)

RGBS, R SCPHRE B, B R — AT SOA oh i AR b

INEEN PR LR A AE R, Uk 2 0xa0800000 13 FITEELE N HIAERH WS, SRJGHNE .

(&)

// pad between executables; assume at least one program section
padding = p_hdr[0].p_vaddr — 0xa0800000 — ftell(*image_file);
printf("Target at %x, now at %x; to pad %x\n", p_hdr[0].p_vaddr —
0xa0800000, ftell(*image_file), (unsigned 1int)padding);
while (padding > 0) {
fputc (0, *image_file);
padding—;

PHFEERSFER ( lock.c: 28-52)

JEER AR ISR 3. 4

void lock_acquire(lock_t * 1)

{

if (SPIN) {
while (LOCKED == l-—>status) {
do_yield();
}
1l—>status = LOCKED;
} else {
if (l—>status == UNLOCKED)

l—>status = LOCKED;
else block();

void lock_release(lock_t * 1)

{

if (SPIN) {
l—>status = UNLOCKED;
} else {

if (blocked_tasks())
unblock();
else
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l—>status

= UNLOCKED;
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