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Ghi cha:
o Sinh vién nQp bai tai trang web: www.cse.hcmut.edu.vn/portal
o Filengp bai dattén la: ass2. tar.bz2

e SV cothé chinh stra source code mau néu thay can thict

«  Moi gian l4n s& nhan diém KHONG néu bi phat hién

1 Gioi thiéu
1.1 Muc tiéu
Viét mot chuwong trinh C trén Linux dé gia lap giai thuat thay trang LRU trong quan ly b nhé ao

1.2 Kién thirc can biét
e Cac giai thuat phén trang
e Lap trinh C trén Linux
o Makefile

1.3 Mo ta chwong trinh
Pau vao (Input) cia chuong trinh:
« CAu hinh hé théng: gdm théng tin vé bd nhd chinh

« Dic ta cac hoat dong truy cip bd nhé trong hé thong, chang han: kich thudc bd nhé can cp phat cho
mot process mai, process do truy cap bo nhé ¢ dia chi ludn 1y nao, process nao vira két thuc

Pau ra (Output) ciia chwong trinh:
e Ghi lai cac hoat dong xt 1y trén bo nhd chinh: cép phat frame, truy cap dia chi vat 1y, load dit li¢u tur
dia cing vo, dua dir liéu tir bd nhé chinh ra dia cling, ...
1.4 Chuong trinh suwon
1.4.1 Céu tric chwong trinh swon
GoOm c6 3 phan: common, fileop, memop:
e Phan common: Chtra thong tin déc ta cac cAu trac duoc dung trong viéc hién thuc qua trinh quan 1y bd
nhé ao.
« Phan fileop: Hién thyc cac chirc ning lién quan dén twong tac file (doc file input, doc file cau hinh,
xuat ra file output).

« Phan memop: Hién thyc cac chirc ning lién quan dén bd nhé: cip phat bo nho, truy cap dia chi luan
ly, quan 1y cau triic bg nhg, ...



1.4.2 Y twéng hién thwe chwong trinh

Céc process di vao hé thong duoc quan Iy bai mot danh séch lién két. Khi c6 mot process méi di vao hé thong
thi process d6 dugc dua vao danh sach theo thir tu pid cua ching.

MJi process chira cac thong tin lién quan dén process (process id), va cac théng tin phuc vu cho viéc cap phat
trang nhé (kich thudc bo nhé process yéu cau, va bang phan trang hién tai cta process d6).

Trong dé bai yéu cu, bang phan trang c6 2 mirc, do d6 ta biéu dién bang phan trang thanh 2 mang lién két véi
nhau nhu hinh v&. Moi entry trong bang section (muc 1) tro dén mot mang cac trang (muc 2). Moi trang trong
mang muc 2 chua cac thdng tin vé tinh trang cua trang do (dang sir dung frame nao, trang thai co valid hay
khong).

Dé quan ly tinh trang dang sir dung ciia céc 6 nha, ta sir dung mot bang cac frame, mdi frame biéu dién cho
mot 6 nhd tuong tng trong bd nhg chinh. Khi mot trang nao dé cua bang phan trang tro dén mot 6 nhé trong
bo nhé chinh, thyuc sy ta cho nd tro dén frame twong tng trong bang frame. Dé tién viéc truy hoi trang nao
dang tro dén, frame co luu giir thdng tin vé pid cua process va sb thir ty luan 1y cua trang d6 trong bang phan
trang.
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Pé tien trong viéc tim kiém mot frame trong cap phat cho process, ta luu cac frame tréng nay dudi  dang danh
sach lién két. Khi can tim mot frame trong, ta chi viéc lay frame dau tién trong danh sach nay va cap phét cho
process do.



Ké tir khi mot process di vao hé théng’ dén khi nd két thic c6 thé dugc chia ra lam 3 giai doan: giai doan
process vira vao hé thong va yéu cau cap phat vung nhé dé chay, giai doan chay chuong trinh, truy cap vao
mét dia chi 6 nhd nao do, va giai doan két thic qua trinh.

® Giai doan process vira vao hé théng: Process yéu cau hé théng cap Pphat ving nhé dé chay, lUc nay hé
thong s& ¢ gang cap phét tat ca cac vung nhé ma process yéu cau. Néu trong h¢ théng con frame
tréng thi hé thong wu tién cap phat frame tréng trudc bang cach lay frame dau tién trong danh sach
free frame list va map frame nay vagi 6 nhé tuong (ing vai process, loai bo frame nay ra khoi danh
sach free frame list. Néu khong con frame tréng dé cap phat, hé thong sé ly cac frame dang duoc st
dung boi cac process khac dé cap phét cho process nay. Giai thuat thay trang dwoc hién thuc ¢ day,
thé hién viéc chon ra frame nao trong danh sach céc frame cuia hé théng. Sau khi chon frame dé thay
thé, hé thong swap out frame d6 ra ngoai dia cung, load noi dung cua trang nhé twong (ng vao frame
d6, sau d6 map frame dé voi trang nhé tuong ng bang cach set trang d6 thanh valid va set trang cua
process lac trudc tro dén trang nay thanh invalid.

Néu mot process yéu cau hé théng cap phat vurot qua sb tai nguyén ma hé thong dang co, chuong trinh
s€ dung giai thuat thay trang d¢ thay cac trang cta chinh process do.

® Giai doan process truy cap mét dia chi 6 nhé: Dya vao dia chi nay (dia chi luan ly), process biét dwoc
no sé truy cap vao trang nao trong bang phan trang, do d6 né c6 thé lay duoc thdng tin cua trang nay.

O Néu trang thai cua trang nay la valid (trang hop I€), thong tin frame chura trong trang nay sé tro
dén s thir tw cua frame trong bo nhé chinh, tir d6 process co thé truy cap vao dia chi thuc trén bo
nhé chinh (dia chi vat ly).

O Neu trang thai cua trang nay la invalid (trang khong hop 18), diéu nay c6 nghia 1a trang nay khong
tro den frame nao trong b nhé chinh. Lic nay hé thong s& cap phat cho process nay mét frame va
map frame nay vei trang tuong (g cua process do. Qua trinh cap phat mot frame moi cling twong
tu nhu ¢ trén (uvu tién cap phat frame trong trudc).

Néu process truy cap vao mot dia chi khdng hop 1€ (vuot qua vung dia chi ma nd xin cap phat), hé

thong sé gay ra 16i SEGFAULT va giai phdng tat ca cac tai nguyén lién quan dén process do.

® Giai doan két thiic process: H¢ thong giai phong tat ca céc tai nguyén lién quan dén process nay gom
bang phan trang, frame ma process nay dang tro dén, vung nhd chira process nay.

1.5 Mét sé ky thuat Iap trinh

1.5.1  Xir ly théng sé 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 thyc hién 1énh:

$ 1s -R

ngudi dung di 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 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 cau hinh thuong & dang text va c¢é céu triic (don gian). Ta thuong sir dung cac ham sau dé xir Iy nhitng
dang file nay:

o fopen: mo mét file

o fclose: dong file dd@ mo

o fscanf: doc/loc thong tin mot dong trong file
« fprintf: ghi thong tin I&n file

2 Yéu cau
Hién thuc giai thuat thay trang LRU.

Chuong trinh sau khi bién dich 6 tén 12 memsim, hd trg cac thdng sb sau:
e —h: Hién thi thong tin hudng dan sir dung chuong trinh

« -5 sysfile: Chon file cdu hinh hé thng. Day 1 file chira cac thong tin vé hé thong. Tén file hé thong
maéc dinh la sys.conf

« -1 infile: Chon file input. Pay la file chita thong tin cac tic vu tac dong 1én hé thong. Tén file input
mdc dinh 1a input.txt

« -o outfile: Chon file output. Pay 1a file chira két qua xir Iy trén bo nhé chinh. Tén file output mic
dinh la output.txt

Cu phap chay chuong trinh mems im:

memsim [-h] [-s sysfile] [-1i infile] [-o outfile]
3 Dinh dang file input, output

Hé théng sir dung 6 bit dia chi, phén trang theo 2 murc, trong do 2 bit dau danh cho phan section (bang phén
trang muc 1), 2 bit ti€p theo danh cho phén page (bang phén trang muc 2), 2 bit cudi cung la phén offset. Dinh
dang dia chi ctia hé thong dugc mo ta nhu hinh dudi:

2 2 2

section page offset



Vi hé thong sir dung 6 bit dia chi nén khong gian b nhé 40 ma mot process ¢ thé co duoc 1a 64 bytes. Mot
process khong thé xin cap phat mét ving nhd 16n hon kich thudce nay.

32

// Dong trbng
File nay mé ta cau hinh hé thong. Hién tai de bai chi cho mé ta kich thudc bo nhd thuc (tinh theo byte). Doi
véi vi du trén, file nay mé ta hé thong cua ching ta c6 32 bytes bo nhé thuec.

MJi dong md ta mot yéu ciu caa process, yeu cau nay c6 thé 1a xin cp phét ving nhé ldc qua trinh vira khoi
tao, truy cap vao mot dia chi luan ly, két thic qua trinh. Mot yéu cau duoc ghi trén 1 dong, cac thong tin cach
nhau boi khoang tring. Mot yéu cau cé thé thugc mot trong ba dang sau:
® START pid size: process pid vira vao hé théng va yéu cau hé thdng cap phat mot viing nhé 1a size
bytes
® ACCESS pid addr: process pid truy cap dia chi luan ly addr
e FINISH pid num: process pid két thic qua trinh, trong truong hop nay num la mot sé bat ky va
khong dugc sir dung, tuy nhién ta dé s6 nay vao cho viéc xir 1y file input duoc dé dang (c6 cung dinh
dang véi 2 tac vu ¢ trén)
START 0 2 |// Khéng cé ky tu trdng sau sb 2
ACCESS 0 1
FINISH 0 0

// Dong trbng

Vi file input mau & trén, chuong trinh s& hiéu nhu sau: process 0 di vao hé thong, yéu cau hé thdng cap phat
2 bytes, sau d6 truy cap vao dia chi luan ly s6 1, sau d6 két thic chuong trinh.

Xuat théng tin qué trinh twong tac 1én bd nhé chinh va céc hoat dong quan ly trang nha trén mdi process. Mdi
dong két qua trong file output thuéc mét trong nhirng dang sau:

e ALLOC pid section page frame: hé thong cap frame trong frame tai trang (section, page)
cho process pid. Chu y trugc khi cap phat mot trang nhé cho process, hé théng load di liéu tuong tng
tir dia cung vao trang frame.

® ACCESS pid addr: process pid truy cap vao dia chi vat ly addr

® SEGFAULT pid: process pid truy cip vao dia chi khdng hop 1é. Sau khi xuét dong nay, process pid
dugc giai phong va hé thdng lay lai tit ca cac tai nguyén lién quan dén process nay.

® INVALIDPAGE pid section page: khi process pid truy cap vao dia chi luan ly thugc trang
(section, page), va trang nay dang co trang thai 1a invalid. Sau khi xuat dong nay, hé thong bat dau
thuc hién qua trinh thay trang (tim trang dé thay, swap out ndi dung frame ra dia cung, load noi dung
vao bo nha, set lai trang thai trang thanh valid)

® SWAPOUT frame: swap out ndi dung cua frame ra dia cimg dé dung frame nay cho cac muc dich
khéc.

® LOADTO frame pid addr: load trang dir liéu tir dia cing twong tng véi dia chi luan ly addr cua
qua trinh pid vao frame frame

® SETVALID pid section page frame: Cap nhat trang nhé (section, page) cua qua trinh pid
sang trang thai valid va map n6 vai frame frame

e FREE frame: giai phong frame frame, dua frame nay vao cudi danh sach free frame list cia hé
thng. Chu y trude khi giai phong frame nhé, hé théng ghi noi dung cua frame d6 vao dia cing.



Tir cc phén tich & trén, ta duge két qua ctia chuong trinh nhu sau:
LOADTO 0 0 O
ALLOC 0 0 0 O
ACCESS 0 1
SWAPOUT O
FREE O

// Dong trbng
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