Bai thue hanh sb 3

Ldp trinh pipe
Ghi chu:
e Sinh vién ndp bai tai trang web: www.cse.hcmut.edu.vn/portal
e Filendpbaidatténla: 1ab3. tar.bz2 (st dung 1énh make pack)
e Han chot ndp bai:11:59pm 05/08/2010

e SV cé thé chinh stra source code mau néu thay can thiét

e Moi gian l4n s€ nhéan diém KHONG néu bi phat hién

1 Gié6i thiéu
1.1 Muc tiéu
Viét mot chuwong trinh C trén Linux dé chay céc Iénh trén Linux str dung ki thuét 1ap trinh pipe.

1.2 Kién thirc can biét
e Lap trinh C trén Linux
o Lap trinh multiprocess
e Lap trinh pipe
o Makefile

1.3 Mo ta chuong trinh

Pau vao (Input) ciia chwong trinh:
o Céc lénh can chay

Dau ra (Output) ciia chwong trinh:
o Két qua chay dugc cua cac Iénh do.
« Ldi khi chay chuong trinh.

Chuong trinh khi chay sinh ra 2 process: process cha va process con. Process cha ¢6 nhiém vy doc cac 1énh tir
file input, sau d6 gui cac 1énh nay sang cho process con bang cach sir dung pipe. Process con sau khi nhan
duoc 1énh s€ chay Iénh d6 va xuat két qua vao file output, xuét 131 vao file error. Trudc khi chay mot 1énh nao
d6, process con ghi thong tin sé thir tw cua dong 1énh vao file output va file error. Process con sir dung k¥
thuat chuyén huéng xuat nhap dé xuat két qua vao file output va file error.

1.4 Y twéng hign thue chwong trinh

» Tao 2 pipe dé thyc hién viéc truyén dir ligu giira process con va process. cha. Mot pipe phuc vu viéc
truyén dong lénh process cha doc dwoc sang process con. Pipe con lai dé process con thong bao cho
process cha biét no da thyc thi xong dong lénh hién tai va yéu cau process cha truyén dong lénh tiép
theo.



« Khi hai process duoc tao, process cha doc cac lénh trong file input, va truyén Iénh nay sang process
con. Process con nhan duoc Iénh nay va thuc thi n6.

o+ Trudce khi thyuc thi Iénh, process con chuyén huéng xuét cua viéc thuc thi Iénh sang file output va
chuyén huong 16i cua viéc thuc thi 1énh sang file errror.

« Trudc khi xuat két qua va 16i vao file output va file error, process con ghi thdng tin dong 1énh vao hai
file nay.

«  Khi thyc thi xong mét Iénh, process con gui thong bao sang process cha dé yéu cau process cha gui
sang Iénh tiép theo.

1.5 Mot sé ky thuat Iap trinh

15.1  Xirly thdng sé nhap vao tir chwong trinh ' 7

Mot chuong trinh tot thuong cho phép ngudi dung thiet 1ap mot vai thong so khi chay chuong trinh, chang han
khi thuc hién 1énh:

$ 1s -R

ngudi ding da truyén vao thong sé —R dé liét ké cac file va thu muc khdng chi trong thu muc hién hanh ma
con ca nhitng thu muc con caa thu myc hién hanh néu cé.

Sau day 1a doan chwong trinh mau, sir dung ham getopt () dé xu ly théng sd -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 cau hinh thuong ¢ dang text va cé céu tric (don gian). Ta thuong sir dung cic ham sau dé xir 1y nhimng
dang file nay:

o fopen: mo mot file

o fgets: doc mot dong trong file

o fclose: dong file dd mo

e Open: mé mot file

« write: ghi mot chudi cac ky tu vao file

e close: dong file da mo

1.5.3  Chuyén hwéng xuat nhap file

Khi mot process duoc tao trong hé thong, méc dinh process nay duoc hé thong cung cap sin 3 file: stdin (0),
stdout (1) va stderr (2) twong (rng Vvai thiét bi nhap chuan (ban phim), thiét bi xuat chuan (monitor), va thiét bi



bao 15i chuén (monitor). Do do khi ta ghi bt ky thong tin nao vao file 6 1 (stdout), diéu nay c6 nghia 1a thong
tin do sé duoc ghi vao thiét bi xuat chuan, tac 1a thong tin d6 sé€ dugc in ra man hinh.

Dé chuyén huéng xuat nhap file input, output va error, ta c6 thé sir dung ham dup hodc dup2 dé tro céc file
descriptor twong tng vao file minh can chuyén huéng. Gia sir ta dang tro file descriptor s6 1 vao file
output.txt, khi d6 bat ky thdng tin nao ghi vao file s6 1 ciing c6 nghia 14 ta dang ghi thong tin d6 vao file
output.txt. Vi vay khi thuc thi mot 1énh, mic dinh két qua cua né s& duoc ghi vao file s6 1, diéu nay co nghia
1a thong tin output cua Iénh nay dang ghi vao file output.txt.

2 Yéu cau
Chuong trinh sau khi bién dich 6 tén 12 pipe, h trg céc théng sb sau:

« —h: Hién thi thong tin hudng dan sir dung chuong trinh

e -1 filename: Chon file input. Pay 1a file chira thong tin cac 1énh can chay. Tén file input méc dinh la
input. txt

« —o filename: Chon file output. Pay la file chira két qua cua cac Iénh. Tén file output mic dinh 1a
output. txt

« —e filename: Chon file error. Pay la file chira thong bao 18i ctia cac 1énh. Tén file error mic dinh 1a
error. txt

Cu phép chay chuong trinh pipe:

pipe [-h] [-i filename] [-o filename] [-e filename]

Mot s6 Tuu ¥ khi xir Iy option:
« Néu dong 1énh nhap vao khéng dung vé6i cu phap & trén thi bao 151, thoat chwong trinh ngay lap tuc.

« D6 uu tién cia option -h 14 cao nhat, sau d6 14 cac option dé chay chuong trinh. Diéu nay c6 nghia la
néu dong 1énh co6 option -h va cac option chay chuong trinh thi ta chi quan tim dén option -h, va xem
nhu khong c6 cac option con lai.

3 Dinh dang file input, output, error

3.1 Fileinput

MJi dong trong file input 1a mét 1énh can chay. Vi du:

cd /etc // Lénh 0

cd /etca| // Lénh 1

pwd // Lénh 2

Véi file input mau & trén, chuong trinh xem nhu file input ¢6 3 1énh can dugc thyc thi. Lénh cd /etc, 1énh
cd /etca valénh pwd.

3.2 File output

« Két qua ctia cac 1énh trong file input s& dugc ghi vao file output.

e NOoi dung ctia chung phai dugc ghi theo dung thir tu cia cac 1€nh trong file input.

o Trude mdi két qua co6 dong chi thich ghi day 1a két qua cua dong 1énh nao trong file input (s6 thir tur
bat dau 1a 0)



Giita 2 két qua cua 2 dong 1énh cach nhau bang mét dong trong (khong c6 khoang tring, dau tab, ... &
dong nay)

Néu mot 1énh khong xuat qua, van phai ghi dong chu thich va cach voi cac két qua khac boi mot dong
trong.

Néu lénh phia trudce lam thay ddi céu trac cay thu muc (mkdir, rm, rmdir, touch, ...) thi két qua cua no
s€ anh huong dén 1énh phia sau, néu khong (Is, pwd, cd, ...) thi két qua cua n6 khong anh hudong deén
dong lénh phia sau.

#command 2
/home/ntnguyen/lab3/1ab3 |// Két qua cua lénh 2

#command O // Dong chu thich théng tin dong 1énh

// Dong trbng

#command 1 // Lénh 1 khéng tao output

3.3 Fileerror

Lbi ciia mot 1énh khi chay s& duoc ghi vao file error.

Noi dung cia chiing phai dugc ghi theo diing thir ty ctia cac 1énh trong file input.

Trude mdi thong tin 18i 6 dong chu thich ghi day 1a 18i ciia dong 1énh nao trong file input (sd thi tu
bat dau 1a 0)

Giira 2 thong tin 15i ciia 2 dong 1énh cach nhau biang mot dong tréng (khong c6 khoang tring, diu tab,
... 6 dong nay)

Néu thuc thi 1énh khong c6 18i, van phai ghi dong chu thich va cach véi cac thong tin 18i khac bai mot
dong trong.

#command 1

cd: 1: can't cd to /etca| // L&i cua lénh 1

#command O // Théng tin dong 1énh

// Dong trbng

#command 2 // Lénh 2 khéng cé 16i




