3 6. Memory Management

o Khai niém cao sé

o C4c ki€u dia chi nhg

o Chuyén déi dia chi nhé

a Overlay va swapping

0 M6 hinh quan ly bé nhé don gian
— Fixed partitioning
— Dynamic partitioning

Khoa Céng Nghé Théng Tin — Bai Hoc Bach Khoa Tp.HCM -9.1-

N s an 2
“e Khai niém cag so

0 Quan ly bdé nha 1a cdng viéc cha hé diéu hanh véi sy hd
trg clia phan cléing nham phan phdi, sap xép cac
process trong bé nhé sao cho hiéu qua.

0 Muc tiéu can dat dugc la nap cang nhiéu process vao
bbé nhd cang tét (gia tang mic dé da chuong)

o Trong hau hét cac hé thdng, kernel sé chiém mét phan
¢6 dinh cGia bd nhd; phan con lai phan phdi cho cac
process.

o Cac yéu cau doi véi viéc quan ly bd nhé
— Cé&p phat bo nhé cho cac process

Tai dinh vi (relocation): khi swapping,...

B&o vé: phai kiém tra truy xuét bdé nhé cé hgp & khdng?

Chia sé: cho phép cac process chia sé vung nhé chung

K&t gan dia chi nhé luan ly c@ia user vao dia chi thuc (physical)
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¢% Cac kidu dia chi nhé

o Dia chi vat ly (physical address) (dia chi thuc, dia chi
tuyét déi) la mot vi tri thuc trong bd nhé chinh.

o Dia chiluan ly (logical address) 1a tham chi€u dén mot vi
tri nhé doc 1ap vdi cau tric, t6 chic vat ly ctia bd nhé

— Cac trinh bién dich (compiler) tao ra ma lénh chudng trinh ma
trong dé moi tham chi€u bd nhé déu la dia chi luan ly

o Dia chi tuong déi (relative address) 1a mot ki€u dia chi
luan ly trong dé céac dia chi dudc biéu dién tuang déi so
véi mét diém xac dinh nao dé trong chuong trinh (vi du:
12 byte so véi diém bat dau chuong trinh,...)

o Khi mét 1énh dugc thuc thi, cac tham chiéu dén dia chi
luan ly phai dudc chuyén déi thanh dia chi thuc. Thao
tac chuyén ddi nay thudng c6 sy hd trg clia phan cling
dé dat hiéu suét cao.
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—B?.. Nap chuadng trinh vao b6 nhd(t.t)

o B0 linker: két hgp cac object module thanh mot file nhi
phan kha thuc thi goi la load module.

a B6 loader: nap load module vao bd nhé chinh

System
Source Object 4 ic linki
file 1 module 1 Library | Static linking
Assembler . Executable
S Object . X !
fﬁ:?e or. modﬁg 2 Linker > binary file
Compiler (load module)
Source Object
file 3 module 3 F
Process
image in
memory

dynamic linking
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¢-3 Ca ché thuc hién linking

Module A Relocatable Module A
— .
CALL B Length L Object Modules IMP L
L-1| Return L-1| Return
L | Module B
0| Module B
JMP “L+M”
CALL C Length M Load Module <
L+M-1| Return
Return
M-1 L+M | Module C
0| Module C
Length N
L+M+N-1| Return
N-1 Return
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*% Chuyén déi dia chi nhd

0 Chuyén doi dia chi — qua trinh anh xa mot dia chi ti

o Bi€u dién dia chi nhé
— Trong source code: symbolic (cac bién, hang, pointer,...)
— Thai diém bién dich (compile): 1a dia chi kha tai dinh vi (re-
locatable address), hay la dia chi tuong d6i (relative address)
= Vidu: a & vitri 14 bytes so v6i phan header clia module.
— Thdi diém linking/loading: 1a dia chi tuyét ddi. Vi dy: di liéu nam
tai dia chi bo nhé thuc: 2030

pl

int [;
goto pl;

Symbolic Address

0

_—

250
Re-locatable Address

khong gian dia chi nay sang khong gian dia chi khac.

2000

2250

Absolute Address
(Physical Memory)
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*3 Chuyén d8i dia chi (t.t)

o Dia chi lénh (instruction) va di liéu (data) dugc
chuyén déi thanh dia chi vat ly cla bd nhé thuc co
thé xay ra tai ba th&i diém khac nhau
— Compile time: né&u biét truéc dia chi bd nhd thi cé thé két

gan dia chi vat ly (dia chi thuc) Itc bién dich.
= Vi du: chuong trinh .COM clla MS-DOS, phat bi€u assemply
org xxx
= Khuyét diém: phai bién dich lai néu thay déi dia chi
— Load time: tai th&i diém bién dich, néu khdng biét dia chi
thuc thi vao thdi diém loading, phai chuyé&n d8i dia chi kha
tai dinh vi (re-locatable) theo mdt méc chudn (base
address).
* Pia chi thuc dugc tinh toan lai vao thdi diém chuong trinh
thuc thi = phai ti€n hanh reload néu dia chi base thay déi.
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% Chuyén ddi vao thai diém dich

_ Absolute Addresses Absolute Addresses
Symbolic (Physical Memory (Physical Memory
Addresses Addresses) Addresses)
PROGRAM 1024 1024
JUMP i _:I JUMP 1424 —:| JUMP 1424 —:I
i -~ 1424 1 1424 “~—
LOAD |j Z> LOAD 2224 — Z> LOAD 2224 —
................ Comp"e b2 Link/Load Lo dmimiiieee
DATA
j 2224 b 2224 -
Source Code Absolute Load Module Process Image
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¢=3 Chuyén d8i vao thoi

N,

diém nap

Symbolic
Addresses

PROGRAM

Source Code

JUMP i —:I

0

400 “

> >

Compile

1200 “

Relative
(Relocatable)
Addresses

JUMP 400 —

LOAD 1200 —

Relative
Load Module

Link/Load

Absolute Addresses
(Physical Memory
Addresses)

1024

JUMP 1424 _:l

LOAD 2224 —

1424

2224

Process Image
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e Chuyén dbéi dia chi (t.t)
a Execution time: qua trinh chuyén
dobi dugc tri hoan dén thgi diém Relative (Relocatable)
thuc thi (run time) Addresses
- Tronquué trinh thu’cvthi, process 0
c6 thé dugc di chuyén tu segment
nay sang segment khac trong bd IMP 400
nhé. o e 1]
— CPU tao ra cac dia chi tudng doi
cho process LOAD 1200
— Can sy hé trg clia phén cling cho oo
viéc anh xa dia chi (vi du co thanh
ghi base va limit,...)
— SU dung trong da s6 cac OS da 1200
dung (general-purpose) trong dé
c6 cac cd ché swapping, paging, MAX =2000
segmentation
Khoa Cong Nghé Théng Tin — Bai Hoc Bach Khoa Tp.HCM 9.10-




o Dynamic Linking

0 Qua trinh link mot s6 module ngoai (external module)
dugc thuc hién sau khi da tao xong load module (i.e. file
c6 thé thuc thi — executable)

— Vidu trong Windows: module ngoai la cac file .DLL con trong
Unix, cac module ngoai la céac file .so (shared library)

o Load module chi chiia cac tham chiéu (reference) dén
cac external module. Cac tham chi€u nay cé thé dudc
chuyé&n d&i vao hai thgi diém sau:

— Loading time (load-time dynamic linking)
— Run time: khi c6 mét I18i goi dén thl tuc dugc dinh nghia trong
external module (run-time dynamic linking)

a OS chiu trach nhiém tim cac external module va két noi
vao load module (kiém tra xem external module da nap
vao bé nhd chua)
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¢=% Uu didm cla Dynamic Linking

o Thoéng thudng, external module 1a mot thi tuc, thu vién
cung cap cac tién ich ctia OS. Cac chuong trinh thuc thi
c6 thé dung cac phién ban khac nhau cla external
module ma khong can sla déi, bién dich lai.

o Chia sé ma (code sharing): mot external module chi can
nap vao bd nhé mot 1an. Cac process can dung external
module nay thi cung chia sé doan ma cta external
module = tiét kiém khoéng gian nhé va dia.

0 Phuong phap dynamic linking can su hd trg cta OS trong
viéc ki€m tra xem mot thl tuc nao dé cé thé dudc chia
sé gilia cac process hay la phan ma cua riéng mot
process ( bdi vi chi c6 OS méi co6 quyén thuc hién viéc
kiém tra nay).
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,B?__ Dynamic Loading

o Co ché: chi khi nao dugc goi dén thi mot thd tuc mdi
dudc nap vao bd nhd chinh = tadng dé hiéu dung cla bd
nhé (memory utilization) bdi vi cac thi tuc it dugc dung
sé& khéng bao gi¢ chi€m chd trong bé nha

o RAat hiéu qua trong trudng hgp ton tai khéi lugng I6n ma
chuong trinh c6 tan suét sl dung thép, khong dugc si
dung thudng xuyén (vi du cac thi tuc xt ly 16i)

0 Khdéng can sy ho trg dac biét ca hé diéu hanh
— Théng thudng, user chiu trach nhiém thiét k€ va hién thuc cac
chuong trinh cé dynamic-loading.
— Hé diéu hanh chl yéu cung cap mét s6 thi tuc thu vién ho trg,
tao diéu kién dé dang hon cho lap trinh vién
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N v
#*s Co ché Overlay

0 Tai mdi thai diém, chi gili lai trong bd nhd nhiing
lénh ho&c dii liéu can thiét, giai phdng cac
lénh/di liéu chua hodc khong can ding dén.

0 Cd ché nay rat hitu dung khi kich thuéc mot
process I6n hon khéng gian bd nhd cap cho
process do.

0 Co ché nay dugc diéu khién bdi ngusi sif dung
(thdng qua sy ho trg clia cac thu vién I1ap trinh)
ch’ khéng can su ho trg clia hé diéu hanh
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% Co ché Overlay (t.1)

Pass 1 70K
Pass 2 80K symbol 0K
Sym. Table 20K table
Common Routines 30K
Assembler common
routines 30K
Total Memory
Available = 150K ovgrlay 10K
driver 80K
pass 1 pass 2
—
70K
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¢ Co ché swapping

0 Mot process c6 thé tam thdi bi swap ra khoi bd
nhé chinh va luu trén moét hé théng luu trli phu.
Sau do, process c6 thé dugc nap lai vao bdé nhé
dé ti€p tuc qua trinh thuc thi
— Round-robin: swap-out A, swap-in B, thuc thi C
— Roll out, roll in — dung trong cd ché dinh thdi theo do

uu tién ( priority-based scheduling)

= Process ¢ do uu tién thap hon sé bi swap-out
nhudng cho cho process c6 dd uu tién cao haon
dudc nap vao bo nhé dé thuc thi
— Medium-term scheduler
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*% Minh hoa cd ché& swapping

operating
system

process

@ swap out

process

@ swap in

user
space

backing store

main memory
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*% M6 hinh quan Iy bd nhd thuc

o Trong chudng nay, mo hinh quan ly bd nhé 1a mot mo
hinh don gian, khéng cé bd nhé ao.

o Mot process phai dugc nap hoan toan vao bd nhé thi
mdéi dudgc thuc thi (ngoai trf viéc s dung co ché
overlay).

o Cac co ché quan ly bd nhd thuc sau day rat it (hau nhu
khéng con) dudgc dlung trong cac hé théng hién dai, tuy
nhién dé la cac y tudng co sG cho md hinh quan ly bd
nhé 4o sau nay:

— Phan chia ¢6 dinh (fixed partitioning)

— Phéan chia déng (dynamic partitioning)

— Phan trang don gian (simple paging)

— Phan doan don gian (simple segmentation)
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#% Phan manh (fragmentation)

o Phan manh ngoai (external fragmentation)

— Kich thugc khéng gian bé nhé con tréng di dé thda man
mot yéu cau cdp phat, tuy nhién khéng gian nhé nay
khong lién tuc = phai dung co ché két khdi (compaction).

0 Phan manh ndi (internal fragmentation)

— Kich thuéc viing nhé dudc cdp phéat c6 thé hai I6n hon
ving nhé yéu cau. Vi du: cdp mot khoang trong 18,464
bytes cho mét process yéu cau 18,462 bytes

— Hién tugng phan manh néi thudng xay ra khi bd nhé thuc
(physical memory) dugc chia thanh cac khéi kich thudc cé
dinh(fixed-sized block) va céac process dugc cap phat theo
daon vi khéi. Vi du: co ché phan trang (paging)
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B A ) N
#*s Phan manh noi

operating yéu cau ké ti€p la
system 18,462 bytis m
(S
(used)

hole kich thuGc . 2 2
18,464 bytes can quan ly khoang
trong 2 bytes !?!

Y

Q) s s& cép phat hin khéi 18,464 bytes
cho yéu cau clia process = du ra 2 bytes
khéng dung !
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-IB?.. Fixed Partitioning

a Chia bd nhé chinh thanh nhiéu Operaing Sysem Cr g e
phan khong tring I4p 1én nhau goi -
la cac partition c6 kich thudc bang sm AT
nhau hoac khac nhau e
o Process nao co kich thudc nho 8
hon hodc bang kich thugc partition M
thi c6 thé nap vao partition dé. sm
o NE&u chuong trinh cé kich thudc I16n -
hon partition thi phai dung cd ché 8M
overlay.
12M
8M
o Nhan xét
— Khéng hiéu qua do bj phan manh e
ndi: mét chuadng trinh du I16n hay 16M
nhé déu chi€m tron mét partition. M
Equal-size partitions Unequal-size partitions
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BE A
e Chién lugc placement
o Partition c6 kich thudc béang nhau -
. Operating
— Con mot partition trong = process System
mdi dudc nap vao partition dé [I—»
— Khéng con partition tréng nhung T —
trong doé c6 process dang bi blocked TTTTTTT0—+
= swap process do ra bd nhé phu
nhudng chdé cho process méi. T
o Partition c6 kich thudc khong bén New
nhau g g Processes T —*
— Gan mbi process vao partition nhd
nhat phu hgp véi né NENENINE R

— Co6 hang dgi cho mbi partition

— Giam thi€éu phan manh noi

— V&n dé: c6 thé c6 mot s6 hang doi T —
tréng khong (vi khéng co6 process

v@i kich thudc tuong Ung) va hang
dgi day dac
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¢3 Chién lugc placement (t.t)

a Partition ¢ kich thudc khéng Operating
bing nhau =
— Chicé mot hang dgi chung
cho cac partition
— Khi can nap mét process vao
b6 nhd chinh = chon
partition nhd nhat con tréng

New T

Processes
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-B?, Dynamic Partitioning

0 S6 lugng partition khéng ¢ dinh va partition cé kich
thuéc khac nhau

a M‘6i process dugc cap phat chinh xac dung lugng bd nhé
can thiét

o Gay ra hién tugng phan manh ngoai (external

fragmentation)
Operating o Operating Operating Operating
System 128K System System System
Process 1 320K Process 1 320K Process 1 320K
6K Process 2 24K Process 2 224K
576K

152K P:D:es_si 2BEK

7 T A
A S < S ¥T'e

(a) (b) (e) (d)
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¢+% Chién lugc placement

o Dung dé quyét dinh c4p phat e oK
khéi bo nhd trong nao cho - I
mét process .

o Muyc tiéu: gidm thiéu chi phi s
compaction (time consuming) Lot e

o Cac chién lugc placement Bl (14 *

— Best-fit. chon khéi nhé tréng o "

nhoé nhat - .
— First-fit. chon khdi nhé tréng

phu hgp d4u tién ké tir dau 1 awncavis

bé nhg 14K [ e block 14K
— Next-fit. chon kh@i nhé tréng NewtFit

phu hgp dau tién ké tu vi tri

cép phat cudi cung 36K .

— Worst fit. chon khéi nhd
tréng 16n nhat

(a) Before (b) After

Example Memory Configuration Before
and After Allocation of 16 Kbyte Block
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