1. WX RIS EN 1R
defs.h

{ER:

BENSHEE. GO0k, RIREFERMTS. ELESEMMSRERR, BXEEEEEIER
GeE R REL RS P EN.

EINT (S5 EEXHIREFERA (initsem, sys_sem_create, sys_sem_p, sys_sem_v, sys_sem_free
%)
=3 /o

T SHENCREEEXAIREERE, W0 chpri 1 wakeuplp,

EXT—NEFEE sh_var_for_sem_demo , 2REEMIXESERINE.

main.c

{ER:

ERRFEIN, EPiiatt T —ELBNRRRR, FEslT ARDRERR. EESENME
FREEXRAINEETR, HIESLIREHIERERE, FEERFOBEIIEMFIRSER.

[
£ mainQ) EREFHINT initsem() HOER, XERIERZEHRSIBNIES BN,

f£ startothers() 1 mpmain(Q #, CPUBRIGIEREZMN, EE(KBMTHIESEMEREN
.

Makefile

{ER:

AR BERRmFEHEIRE. e T RO E, SEEFARIEI S NS EN RIS Ei I
R, RILESEMUSRERNNBEERIERRSR, FEEENIIREBINRRT.

BXEN:

15 uProGs FIRN BT, mINT VAN ER (40 _testprio, _testshrw, _testshrwplus) ,
XL BRI ERAENE S E8Ea0NEER.

proc.c/ proc.h

{ER:

XN PEN THIZEEEAISII, SfEHENeE. BEE. RS, (NS T XE MR
RSB, FHER T HREIRLSTF LR TR,
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P
1. allocproc FHEENR

HAE found (IERINT p->priority = 10; , AFNHHIEIRE T —MEUAMLER.

found:
p->state = EMBRYO,;
p->pid = nextpid++;
p->priority = 10; // WEKIAML%ESHN10
release(&ptable.lock);

X—EBNE M FTHERA T — P BOMUER. FEERER, ATLUREBX MR REHZAIHITIR
J_% o

2. scheduler @&gx

BAMRIBHR USRI TARE, FE3INT prio NEARIBEHARMIRANHIZE, 1E5USHI for 1EIREE
DU

for (prio = 0; prio < 20; prio++) { // R4 0519
for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {
if (p->state != RUNNABLE) // BbidAali@imiRas e
continue;

if (p->priority != prio) // BEdIUSEZAILECHIBER
continue;

// EFEREIEAT

c->proc = p;

switchuvm(p);

p->state = RUNNING;
swtch(&(c->scheduler), p->context);
switchkvm(Q);

c->proc = 0;

XMEMSIFARERMSTEREERSMER (BiEpriolH) RIHE. BAWERTNERR, F—FE
NEBISER (prio) , FEENEHHIER, EERALRTEBETEITHHE. UTRLAEEE
BRI

o FMAMCRBARR—MEHAIREE, MAREIHES —BEFHFNCRSIHIETET.

o LRIRIASCRINERT RUNNABLE ISR, IREESEIEMINSHIHIE (M sLeePING) . /5
SR LUH— LR ETEAERRE, F(R SLEEPING KSR REIE L IR,

3. procdump EEE
7E procdump EREH, FAMM T LATERUSHFEAIA ARG -

cprintf("\nPID=%d state=%s prio=%d %s :", p->pid, state, p->priority, p->name);

X{ESRESTE procdump BIHPEZIEPHIEINER. XMEXBETRTAIMRR SRR,
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4. chpri &

XA RIS AR B R DVFESHTZAML TR -

int chpri(int pid, int priority) {
struct proc* p;
acquire(&ptable.lock); // FREUHEFEZR B

// BEAREPIDI R
for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {
if (p->pid == pid) { // ILECPID
p->priority = priority; // it
break;

release(&ptable.lock); // BEiudtrERa
return pid; // i&R[FIPID

XN RIS EIMESTHIZAIN R, NESFEMANIIE, WRCEEESEISEER (HEnoZ!
19) . SRHIERPFIRBHEIRINATHE, REBSIRME -1 FEEEIMILLE,

5. wakeuplp &

wakeuplp EREEAFRLLT SLEEPING IRSHT, IBHEERBR A chan &4, HBEEIRSRES
RUNNABLE , MAEEE:

void wakeuplp(void *chan) {
acquire(&ptable.lock); // FREGHFERHM
struct proc *p;
for (p = ptable.proc; p < &ptable.proc[NPROC]; p++) {
if (p->state == SLEEPING && p->chan == chan) {
p->state = RUNNABLE;
break; // MRl —MFE MR
}
b
release(&ptable.lock); // BGHFERSL

HIZUARFERARM (proc &i8(FH)

HAIIE proc.h Y proc LHWRFIRINT int priority FER, XAMERESIN TR,
BEASPHER T AR, JUTDERRIELSRRERE T — M HTHIHE, XGEETEST
EESESRIE,

BEXLHH), RREGIINTREAE, MR ESHHERTT IR RAHERAERIT.
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spinlock.h / spinlock.c

{ER:

RN RBTFLIAZFRESHERATER, E2HERFIIRRAENELLEHA DR, EEEE
HIRUSCHRY, FSENSXR N ERFIFEERFEHBRIMEEEEH AT TRERYE, BLEEER
SFMAa)HsE,
BEN:
£ spinlock.c #, FAMER T HIRIESHEHLARIEXEREL, FESIFHESERIE. BITRINT — N80
ZEHIK sem, FISKERRMESE, HXT spinlock MITEEE, FEAKRIIE:
o (FSEFFITE (resource_count): B/ MEEEEE—NERRITE, JTEHIREET, THEUR
D, HERETRET, THEUE.
e procs FE: X2 EFEHENEE, BFEEPLAEEEFESE.
o (ESERIENE. HERFNRIE: BT sys_sem_create. sys_sem_free. sys_sem_p #
sys_sem_v ZREA, KB LREEE, WBEHENHESSEM0EK (HIa0 PZEM VIR
E) . FNETE
(ES=RITIAT
SLHESERIENT:
o {ESEEUE (sys_sem_create): NESEDE—NRS, HIBRMAEXRIERITEL
o (EEEREM (sys_sem_free): BIESE, WFRZESEFEHER.

o PIR{E(sys_sem_p): ATIEKRESE, NRARFE (HEUsR)  HESKEE, HE
HRATA.

o VIR{E (sys_sem_v): ATFENESE, BHREHGRESHZESENHE.

£ spinlock.h &, BANEK TEIAEN, 5INT SEM_MAX_NuM , HRINT— 1 ERFTE
sh_var_for_sem_demo , XBHTFEERAEESEHE. XEMINFLETUIEN RAFTENESE
HE, HETBHZEERADHRANEZREE.

sysproc.c

{ER:

RRRGEAFSHEEEEXNOIM. EXE, G T SHENCREREXNEREREZE.
B sysproc.c BHUEN, RETREBRBEBHIZAINCRARDHIZIT, 1ER T RETTHIENRAIT

.
PXEh:
£ sysproc.c MHRIKE, FET I MMIERRERFERORE:
sys_chpri
int sys_chpri(void)

{
int pid, pr;
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if (argint(0, &pid) < 0) {
return -1;

}
if (argint(l, &pr) < 0) {
return -1;

}

return chpri(pid, pr);

ID§E: sys_chpri BRTEIRFERFRBHZAINER. ZRHMNAFTEEREBmtizRy PID
MBtRUSER (pid 1 pr) , FEBRZTE chpri REHITITREE.

S

o pid: EFEHRIIBIRHTEN PID,

o pr: BIrtER (BE, BIIEFERRESMER) .
{EM: TH T —MERORARARERED, RITRFEFIMESTHRRIINSTR.

sys_sh_var_read

int sys_sh_var_read()

{

return sh_var_for_sem_demo;

}

o INEE: sys_sh_var_read EEIEENHEITE sh_var_for_sem_demo AYE.
e {EH: XE—NERANEERHZERFENRE, e TFUHERNESYIHIsSES2AII0EE.

sys_sh_var_write

cHEM%int sys_sh_var_write()

{
int n;
if (argint(0, &) < 0) {
return -1;
}
sh_var_for_sem_demo = n;
return sh_var_for_sem_demo;
3

o IfJfE: sys_sh_var_write BHAPENNE n BAHEEZE sh_var_for_sem_demo,

o {EA: WRHAHE=RFNEERERHTED, RITHAFRTAEFENHZZENE. BURSE
SERX, BTiEfinREERRIGHERE.
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[ESERHAAEA (sys_sem_\*)
* sys_sem_create : SEE—MRRUESELA, FHREIEFRFRR.
* sys_sem_free : B— I EEENESE.
o sys_sem_p : T P#&(F, BIRBESEHERHEEIESEY
o sys_sem_v: T VIEIE, BIREMESE, WEESHIHE,
XLLEREPTRE R SN AURSA AT B RE A, FRRESHTEING NIERI TR,

user.h / usys.S/syscall.c / syscall.h

{ER:

user.higfit 7 FBFFERERRISN, usys SHTEIERFEMRTLRESLI, syscall.c
syscall.h SARRGVHFRRISTIFIEL, EBUXXMAN XA LASSIERNR SRR,
PRE:
ABRZERrYEND (user.h)
£ user.h H, FIHESEERNOREFIHENCRIEROREGFINT B, BLIXLRER, FLE
e B A X L R AR, 5Ian:

e chpriCint pid, int pr) : {ZXUHIELIR.

e sem_create(int n) : BIRESE, n EVRTFRE.

e sem_p(int id) : HUT P #BIF, FHESE.

e sem_v(int id) : HUTV#EE, BRIESE.

o sem_free(int id) : BHIESE.

e sh_var_read() 0 sh_var_write(int n) : EEFIBALEZ=TE,

REHEFEBCHRED (usys.S)

£ usys.s P, BAVAFHRFAVER (A0 chpri. sem_create &) NI T HEMANCHKE. XLLHB
BEARERBS (sys_chpri, sys_sem_create &) IF\ eax 788, FHEILIHET int $T_SYSCALL K
iR ZFR NIRRT,

RINTFHOREFAAM (syscall.cflsyscall.h)
MMERFBEAEN
e sSys_chpri 23: WERFERRSBTHENARAR, BARZREFEBRTIEEHE
g&o

e sSys_sh_var_read 24 ] sys_sh_var_write 25: XW M ERAAARFEELE=TT
sh_var_for_sem_demo , FIF&ERMESEAERSEEZEFTHNILZERLA.

® SYS_sem_create 26, SYS_sem_free 27. SYS_sem_p 28, SYS_sem_v 29: XEESES
BXNREFRAR, DA TEREESE. BESE. KBUSEE (PEF) fIRNESE (V7"E
{’E) o
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2. SeRINEEM
=N G R P
testprio.c

o WHAE: WXHERTIITBSIREHEMSER, HEIES N FHERUHMERAE.
o M
1. IRBEHETHENMEER S 19 (BBMER) .
2. BIESNFHIE, BNFHEAINSERBIREN 15805 (BIRMLER) .
3. 81T chpri EEIARFHZAINNTER, FTENHE MNHERMSR, MERHEIHITINE.
4.i517f5, MEREBSMIARNHERNITHIT, (RS RHERRSBIeS.

o [FIE: iZWHIE T RFEINAERBERSLIFERE. RIE chori RIRE, BESMSEMSE
PITSMRRHE, FENZESHESHERTTZA, RUTHAEARSIRE CPU B
B,

o ZRH:

pid=6 running
ppid=5 running
id=7 started
pppid=7 running
id=8 started
pid=8 running
id=4 started
pid=4 running
pid=5 running

pid=6 running
pid=? running

pid=8 running

pid=4 running

pid=6 finished 6132

pid=? finished 7161
pidp=8 id=5 finished 5105
finished ©

pid=4 finished 4080
zombie?
zombie?
zombie?

HIZRIEIESIETT:
EFEH T —RYIHERIE SHITER:

pid=5 running
pid=7 started
pid=8 started

pid=6 running
pid=4 running

XRASPHERERCIEFHNTBITRES (running) .
BNHIERNSITSERMER:

BITERER 7 —EHERHTRIRNSURIT EER :
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pid=4 finished 6132
pid=7 finished 7161
pid=8 finished 5105

XERLBEREMNHETREIIEN T H pid I EER, RBNNIREHE M HEERMm T EES

B TSIV RE.
RO TERMFIEN T & "zombie?":

zombie?
zombie?

XiBBTEH RTINS, MBIl T — R OH R R E R,
EFHEENHITREUNZEN—MER, SERIIEAE SRR,
FEMHROHTERBE R FHE, BRRRTRE,
SN EERAR, FPCNNITEZEEIMIH.
HEEIS A RE TR PSR T,
testshrw.c
o MIXAE: XS testprio.c RIEM, EEESHRTHEZERNRFL.
o MiiRiE:

1. BUTF testprio.c, HELREHEAMILR,

2. QIEZANFIHIE, FHBE chpri EEEIRINTTR.

3. WHESENE, MMEHEENORZ=RRITEEBEL, BRF R,

4. 2@ sem_p F sem_v REFIBMIESE, DAREZRIFRNIZEIHE.

. FF

o [REE: IMHHIGIE TASEKBRIESERMNEIIF. ESEMRETHERNES, K55KkE

ERIET BSIMAREEREHIT, —EHRIFRRARRFESHITANG B IERIETT,

README
cat

echo
forktest

2 16 13764
z 11 11888
2 12 11864
z 13 21000
2 14 12468
2 15 52504
z 16 12972
2 17 11584
z 18 12372
z 19 12748
z 19 1 7a8 2 20 12608

RHEMFHIEEETH, SHTECHEZE, FEdESEHTES, BRRhEH=E

_J-7}Eio

BRINAHZZER, HESMER sen_p REVSSE, WRIRILAREL,; HRTKE, BY
RISSE, RIrEbHERELnE.

sum = 118357 1 sum = 126371 HRIR XA FHED B THIZERIIER.

sem_v
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BTESENERTE, BRT7TENHENIRRNASREHERS, REED sun NEREIER
A, B¥7E.

NERFKE, BMHENELRENF, RIBESEMNEREEDEIERY.
testshrwplus.c

o MXAE: HUHEERT 7 RFHZNALRESEHITRL.
o MHARAZ:
1. BE—MIIREN 1 RIESE.
2. QIR I FHERR EIRBAIRES E, WRENHERIVFTENHES.

3. B NHIEERTRIER sem_p FEREUESE, PUTHIESEER sem_v FEES

il LEHT )</

o

4. HTEBY sleep FIEHMESAIAIT, FRRESHITINFAZRFHIA.

o [FHE: WAL TESENEMYE. FESERILET X FHEEHRAERFRNNERT.
RSB R BT RBER R F R,
o LZRBH

170844 bytes (171 kB, 167 KiB) copied, 0.00232207 s, 73.6 MB/s
[gemu-system-1386 <erlal mon:stdio drlve file=fs. ng index=1,media=disk, format= 2“‘1‘19 total pages: dc@®

raw -drive file=xv6.img,index=0,media=disk,format=raw -smp 2 -m 512 uddy quenes (4k—4M:0 0 6 0 0 0 0 © 0 6 37
Total RAM size: 224MB

cpul: starting 1
cpud: starting 0

sb! size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32
t 58

V6. ..

lcpu1: starting 1

lcpue: starting ©

sb: size 1000 nblocks 941 ninodes 200 nlog 30 logstart 2 inodestart 32 bmap star
[ . init: starting sh
[init: starting sh & testshruplus

$ testshrwplus create O sem

EUEEE o) S0 [Parent] Iteration @
[Parent] Iteration © [Childl Iteration ©
[Child] Iteratien © [Parent] Iteratiom 1
[Parent] Iteration 1 [Child] Iteratiom 1
[Child] Iteration 1 [Parent] Iteration 2
[Parent] Iteration 2 [Child]l Iteratiom 2
[Child] Iteration 2 [Parent] Iterationm 3
[Parent] Iteration 3 [Childl Iteratiom 3
[child] Iteration 3 [Parent] Iteration 4
[Parent] Iteration 4 [Childl Iteration 4

s N free O sem
[child] Iteration 4 e
[free @ sem Test finished.

$ 77777

(ESEMtIE:
B A ey

create 0 sem

XFTANEIET—MESE, DA 0, BEilaEN 1 BUANERMESE) .
RFHIZRIZTEMIT:

[Parent] Iteration O
[chiTld] Iteration O
[Parent] Iteration 1
[child] Iteration 1
[Parent] Iteration 2
[chiTld] Iteration 2
[Parent] Iteration 3
[chiTld] Iteration 3
[Parent] Iteration 4
[Cchild] Iteration 4

MEIHRE, RFEIIFHEERNITESE TSI EFTED [Parent] Iteration X %IZI
[child] Iteration x, FRIERXHEMFHETHIRZZENRERETMR, XEESE
sem_p # sem_v EAERIRAVE
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ESEEN:
free 0 sem

ERFHIEES G, ESEREN, RRESENEGRER, REETESER
R

MizteEsR :

Test finished.

Mislzepk, RBRBTEMRE.
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