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Bai tap 16n so 1
Gia ldp bo dinh thoi
Ghi chu:
e Sinh vién ndp bai tai trang web: www.cse.hcmut.edu.vn/portal
o Filengp bai dattén la: assl.tar.bz2
e Han chot ndp bai: 08: 00am 10/08/2010
e SV cothé chinh sira source code mau néu thay can thiét
«  Moi gian lan s& nhan diém 0 (KHONG) néu bi phat hién

«  Mbdi nhém 3 sinh vién (SV), ma ngudn ca ‘project’ chi 1a mot va phai bién dich duoc.

1  Giéi thitu
1.1 Muc tiéu

Hay viét mot chuong trinh C trén Linux dé gia 1ap cAc giai thudt dinh thoi da duoc hoc nhu: Shortest Time
First (SJF), Round-Robin. Gia thuyeét:

- Giastrhé thong cé p (p >= 1) bo xu ly.

- Néu c6 N process trong hang doi ready, va quantum time la g

1.2 Kién thirc can biét
e Cac giai thuat dinh thoi
e Lap trinh C trén Linux
o Lép trinh Shell
o Makefile

1.3 Mo ta chwong trinh
Pau vao (Input) cia chuong trinh:
o B dinh thoi: FCFS, SRTF, SJF, RR, ...

« Dic ta cia cac qua trinh trong hé thng, ching han: thoi gian vao hé thdng, thoi gian thuc thi ctia qua
trinh. Ngoai ra, tuy vao tirng bd dinh thdi ma ta xay dung thém cac dac ta khac nhu: mae do uu tién,
quantum time, ...

Dau ra (Output) ctia chuong trinh:

«  Ghi lai thong tin dinh thdi cic qua trinh trong hé théng tai timg thoi diém, thoi gian con thuc thi con
lai cua qua trinh do.



1.4 Chwong trinh swon

1.4.1 Céu tric chwong trinh swon
Gom ¢6 3 phﬁn: core, scheds, tasks.Mbdi ph?m twong rng v6i mot thu muc:
o Phan core: Chua thong tin ddc ta nhiing cAu trac duge dung chung trong vi¢c hién thuc cac by dinh
thoi. Phan core chira nhiing doan code hau nhu khong bi thay do6i khi thém hay bot mot bo dinh thoi.

« Phan scheds: Phan hién thuc nhing chirc ning chinh cta bo dinh thoi. Trong thu muc scheds, phan
hién thyc nhitng bd dinh thoi khac nhau dugc dét trong nhitng thu muc khac nhau.

« Phan tasks: Phan hién thuc chirc ning chuyén thong tin tir file input thanh thong tin cia céc task. Vi
cac bd dinh thoi khac nhau c6 cau truc file input va thong tin vé task cling khac nhau, do d6 cac bd
dinh thoi khac nhau nén dugc hién thyc trong nhiing thu muc khac nhau.

1.4.2 Y twong hién thue chwong trinh

Tai mot thoi diém, chuong trinh can phai nap vao tat ca cac bo dinh thoi dé nguoi ding sir dung. Bé quan ly
cac bo dinh thoi nay, ta sir dung danh sach cac bo dinh thoi. Trong d6 chi c6 duy nhat 1 bo dinh thoi o trang
thai active, cac bo dinh thoi con lai & trang thai inactive. Khi chay chuong trinh, ngudi ding chi c6 thé twong
tac trén bo dinh thoi active ma thoi.

Scheduler » Scheduler » Scheduler

Bo dinh thoi chira danh sach tit ca cac task trong hé thong. Céc task nay duoc chia ra lam hai danh séch:

e queueingTasks: chita danh sich cac task da sin sang dé dugc dinh thoi. Pay 1a nhitng task thuc
su di vao hé thong.

e outqueueTasks: chira danh sach cac tasks chua di vao hé théng hodc cac task da thuc thi xong.

gueueingTasks

readyTask > readyTask readyTask |

outqueueTask

| waitingTask |—>| waitingTask I—’| finishedTask |

Dau tién, scheduler doc file input dé ldy thong tin tat ca cac task va dat né vao outqueueTasks. Mdi task trong
outqueueTasks chira thong tin vé task do, bao gom thoi gian sé di vao hé thong (khi dén thoi gian nay thi task
nay duoc chuyén sang danh sach queueingTasks), thoi gian can thiér dé task nay thyec thi xong, trang thai hién
tai cua task ndy, .... Khi vira duoc tao thi cac task co trang théi 1a chura bdt dau va nam trong outqueueTasks.

MB&i 1an scheduler dinh thoi cac task, bién timer ting 1én 1, sau d6 no kiém tra trong outqueueTasks xem cd
task nao da san sang chua (ki€ém tra thoi gian di vao hé thong cua task do), néu co6 task san sang roi thi chuyén
task do vao cuoi danh sach queueingTasks va chuyén trang thai cua no sang dang ngu.

Ldc nay queueingTasks chira danh sach cia cac task sin sang dé thuc thi. Tuy vao bd dinh thoi 1a gi ma

scheduler chon ra task nao trong queueingTasks dé chay. Véi cac bo dinh thoi khac nhau, ta s& ¢ cac giai
thuat khac nhau dé chon task chay tiép theo.

Khi chon dugc task dé chay r01 chuyén task nay sang trang thai dang chay, sau d6 chay task nay. Sau do kiém
tra task nay chay xong chua, néu di chay xong rdi thi chuyén task nay vao cudi danh sach cta outqueueTasks.
Sau d6 cap nhat lai trang thai cho task nay la da hoan thanh.

Tai mot thoi diém, c6 nhidu nhit 1a 1 task c6 trang thai dang chay trong queueingTasks.



Khi queueingTasks da hét task dé chay va outqueueTasks da hét task dé dinh thoi thi dimg cong viée dinh
thoi. Két thuc qua trinh thyc thi.

1.4.3 Sir dung chwong trinh swon

Dé co thé hién thuc mot bd dinh thoi khac (van dung chung phén tasks), ta chi can thém, viét lai code vao
phan scheds, va cé thé khong can thay doi Makefile. Khi thém méi mot bg dinh thoi, ta can chinh stra mot so6
phan sau day:

e Ham collectSupportedSchedulers trong file schedsim.c vathém cac dinh nghia cho b
dinh thoi méi trong schedsim.h va sched man.h

o Stralai cac file task man.h va task man.c trong ./tasks/new_sched/ cho phu hop
voi by dinh thoi méi (gia st phan hién thyc bd dinh thoi méi dugc dat trong thu muc
./scheds/new_sched/)

o Stralai cac file sched.h va sched.c trong ./scheds/new sched/ (giasu phan hién thuc
b¢ dinh thoi méi duoc dat trong thu muc . /scheds/new sched/)

e Chinh lai Makefile trong ./scheds/new sched/ dé xac dinh b xu 1y qua trinh nao duoc
dung trong phan tasks. Trong file Makefile nay, ciing chi can sua lai thong tin bién
TASK_MAN PATH

1.5 Mot so ky thuat Iap trinh

1.5.1  Xir ly théng s6 nhap vao tir chwong trinh

Mot chuong trinh t6t thudng cho phép ngudi dung thiét 1ap mot vai théng sb khi chay chuong trinh, chang han
khi thuc hién Iénh:

$ 1s -R

ngudi ding d truyén vao thong sé —R dé liét ké cac file va thu muc khdng chi trong thu muc hién hanh ma
con ca nhirng thu muc con cua thu muc hién hanh néu co.

Sau day 1a doan chwong trinh mau, sir dung ham getopt () dé xt ly théng s6 -R & trén:

int opt;
extern char *optarg;
while ((opt = getopt(argc, argv, "R")) != EOF) {
switch (opt) {
case 'R':
// Option -R occurs
// Proccess that option here
break;
default:
// Other options
break;

}
1.5.2  Xir ly file cau hinh

File c4u hinh thuong & dang text va c6 cdu tric (don gian). Ta thuong st dung cic ham sau dé xir Iy nhiing
dang file nay:

o fopen: mo mot file

o fclose: dong file dd mé



o fscanf: doc/loc thong tin mdt dong trong file
o fprintf: ghi thong tin I1én file
1.5.3 M@t s6 Iénh hiru ich trong shell

Shell 12 mét trong nhitng cong cu hd trg hitu ich nhat trong Linux. Ngoai mot sb 1énh théng dung nhu: cd,
mkdir, 1ls, top, ..., conratnhiéulénh khic vdi da dang chitc nang. Tuy nhién, doi véi chuong trinh
gia lap dinh thoi nay, ta c6 thé tham khao cach st dung cia cac lénh sau:

e sed: xirly chudi
o awk/gawk: ngon ngit 1ap trinh AWK, c6 thé dung dugc trong shell

e for ... in ... ; do ... ; done: Cautrac lip

2  Yéu ciu
Hién thuc 2 giai thuat dinh thoi 1a dinh theoi xoay vong (round robin), va dinh thei Shortest Job First (SJF).

Chuong trinh sau khi bién dich c6 tén 1a schedsim, hd trg cac thdng sé sau:
« —h: Hién thi thong tin hudng dan sir dung chuong trinh
e -5 id: Chon lua bo dinh thoi dé gia 1ap. Mac dinh chon b dinh thoi round robin

e -1 filename: Chon file input. Pay la file chira thdng tin cac task s€ dugc dinh thoi. Tén file
input mac dinh 1a input. txt

e« -0 filename: Chon file output. Pay la file chira két qua dinh thoi cua scheduler. Tén file output
mac dinh 1a output. txt

e -1 :Liét ké tit ca nhitng bd dinh thoi duoc hd trg boi chuwong trinh. Thong tin 1iét ké gom so thir tur,
id bo dinh thoi, tén b dinh thoi va phan mo ta. Cac thong tin nay cach nhau boi dau TAB. Tham
khao thém trong source code gt kem.

Cu phap chay chuong trinh schedsim:

schedsim [-h] [-s id] [-1i filename] [-o filename] [-1]

Mot s6 luu y khi xu ly option:

« Néu dong 1énh c6 option khong nim trong nhitng option & trén thi béo 13i, thoat chwong trinh ngay lap
tirc va khong quan tam dén cac option khac.

« DO uu tién cua option -h 13 cao nhét, sau d6 mai dén option -1, sau d6 1a cac option dé chay chuong
trinh. Piéu nay c6 nghia 1a néu dong 1énh c6 ca 2 option -h va -1 thi ta chi xtr 1y option -h, khdng quan
tam dén option -1. Tuong tu nhu vy, néu dong 1énh ¢ option -1 va cac option chay chwong trinh thi ta
chi quan tim dén option -1, va xem nhu khéng c6 cac option con lai.

3 Dinh dang file input, output

3.1 Bai toan dinh thoi xoay vong (round-robin scheduling)

Dinh thoi xoay vong theo co ché preemptive.



Quantum time cua bd dinh thoi dugc dinh nghia trong file ./scheds/rr/sched.conf 1a mot sb nguyén duong 16n
hon 0. Quantum time dugc tinh theo don vi thoi gian cuia bd dinh thoi.

ID: 3
Tén: rr
M0 td: Round Robin scheduler

MJi dong md ta mot qué trinh, bao gom thoi diém di vao hé thong (start time) va thoi gian thyc thi
(duration). Céc thdng tin nay cach nhau boi mot khoang trang. Vi du:

0 3
12

Qua trinh 0 di vao h¢ théng tai thoi diém 0, thyc thi trong 3 don vi thoi gian. Qua trinh 1 di vao h¢ thdng tai
thoi diém 1, thuc thi trong 2 don vi thoi gian.

MGi dong can xuat ra cac thdng tin tai mdi thoi diem: thoi diém hién tai, ID cia qud trinh dang thuc thi,
duration con lai cua qua trinh dé. Vi dy, véi file input nhu & trén, quantum time bang 2 va véi giai thuat
dinh thoi RR, file output s€ nhu sau

0

SN
o P OO
OO DN

5 // Ludn cé dong cubi cung nay. Khédng cé khodng trdng sau sb 5

Trong trudng hop hé théng tam thoi khéng ¢6 qua trinh nao dang thwce thi, chi can ghi vao file output thong tin
thoi diém (bo tréng 2 thong tin pid va duration). Khi dé thong s thoi gian trong file output sé tang dan 0,
1, 2, ... chir khdng nhay cach quéng. Chang han vai file input:

01
2 2

thi ta s€ duoc file output nhu sau:
000

// Khéng c6 khoang trdng sau sb 1

=

11
10

DN

3.2 Bai toan dinh thoi SJF
B dinh thai theo giai thuat SJF.
ID: 5

Tén: sjf
Mb0 ta: Shortest Job First scheduler



Tuong ty nhu bd dinh thoi xoay vong, ta c6 file input
03

12
21

Vi file input mau & trén, chuong trinh s& hiéu nhu sau: ¢6 3 qua trinh s& dugc thuc thi trong giai doan gia lap.
Qué trinh dau tién di vao hé thng tai thoi diém 0 va thyc thi trong vong 3 don vi thoi gian. Qué trinh thi hai
di vao hé théng tai thoi diém 1 va thoi gian can dé thuc thi 1a 2 don vi thoi gian. Qua trinh thir ba di vao hé
théng tai thoi diém 2 va thoi gian can dé thuc thi 1a 1 don vi thoi gian.

Tuong tu dinh dang output cua giai thuat dinh thoi xoay vong, ta c6 file output:

002
101
200
320
4 11
510
6
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