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[1naH nekunm

e YpOBEHb OnepaLnoOHHON CUCTEMDI
e YpoBeHb acceMbriepa



YpPOBHU apXUTEKTYPHbI

e LiIndbpoBon normyeckmnm ypoBeHb

e YpoBEHb MUKPOAPXUTEKTYPbI

e YpOBEHb apXUTEKTYPbl HAbopa KOMaHA
e YpoBeHb onepaLuoHHON CUCTEMDI
e YpoBeHb acceMbnepa



£l OcHoBHble 0cobeHHOCTY

e BupTyanbHasa namMaTb
e Gannosbi BBOA-BbIBOA
e [lapannenbHas paboTta
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Page  Virtual addresses
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0 0 — 4095
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[loNnTUKa 3aMeLlleHns
CTpaHuL,
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[IpMep NpobyKCoBKM

Virtual page 7

Virtual page 6

Virtual page 7

Virtual page 7

Virtual page 5

Virtual page 6

Virtual page 6

Virtual page 4

Virtual page 5

Virtual page 5

Virtual page 3

Virtual page 4

Virtual page 4

Virtual page 2

Virtual page 3

Virtual page 3

Virtual page 1

Virtual page 2

Virtual page 2

Virtual page O

Virtual page 1

Virtual page O

(a)

Virtual page 8

Virtual page 8

(b)

(c)
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CermeHTaums (1)

Virtual address space

Free {
Currently used {

Call stack T

Parse tree T

Constant table A

Source text +

Symbol table T

Address space
allocated to the
call stack
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CTpaHuubl vs. CerMeHThl

Consideration Paging Segmentation
Need the programmer be aware of it? No Yes
How many linear addresses spaces are there? | 1 Many
Can virtual address space exceed memory size?| Yes Yes
Can variable-sized tables be handled easily? No Yes
Why was the technique invented? To simulate large | To provide multiple
memories address spaces
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[MHaMUKa pparMeHTaumn

Segment 4
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Segment 6
(4K)

Segment 5
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Segment 2
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Segment 2
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Segment 6
(4K)
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Segment 7
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Segment 7
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Segment 7
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Segment 0
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Segment 0

(4K)

Segment 0
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Segment 0
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(e)
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3awunTa namMatm B Pentium 4

Possible uses of
the levels

Level
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OwnbKkmM BBOAA-BbIBOAA

e AnnapaTHble OLLNOKM

e [Ipouecc BBOAa-BbIBOAA Ha4vancsa ao
OKOHYaHMAa npeablayLlero

e OWNbKa CUHXPOHU3ALINK
e HecooTtBeTcTBMe KC
e OINbKa NpoBepKn 3anncu
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dann Ha aucke

Sector 11 Sector 0 Sector 11 Sector 0
— Track 4 /A/
/ A1
&' Track O
LK
Read/ Read/
write — write —
head ® head <
6 10
14
g S < g S i
Direction Direction
of disk of disk
rotation rotation

(a) (b)
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TpaccmpoBka cBOBOAHbIX

CEKTOpOB
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NHdopMauunsa B OC

File O

File 1

File 2

File name: Rubber-ducky
Length: 1840
Type: Anatidae dataram

File 3

Creation date:

March 16, 1066

File 4

Last access:

September 1, 1492

File 5

File 6

File 7

File 8

File 9

File 10

Last change: July 4, 1776

Total accesses: 144

Block O: Track 4 Sector 6
Block 1: Track 19 Sector 9
Block 2: Track 11 Sector 2
Block 3: Track 77 Sector 0
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[lapannenn3sm

Process 3 waiting for CPU

Process 3 e L

| Process 3 |
: [N : | | : | : [ : | |
Process 2 EEEEEREREREEEE
| Process 2 : : ! ! ]
| | | | | | | | | | | | | | |
e L I I e e | | [ |
Process 1 BEEEEEEEEEEREE
| Process 1 |
Process 1 running
Time Time
(a) (b)
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CocTossHue roHKwu

volatile int x;
// NoTok 1:
while (!stop)

{

X++;

}...
// TloToK 2:

while (!stop)

{
if (x%2 == 0)
System.out.printin("x=" + x);
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CemMadopbl

Instruction

Semaphore =0

Semaphore > 0

Up

Semaphore = semaphore + 1;

if the other process was halted attempting to
complete a down instruction on this sema-
phore, it may now complete the down and
continue running

Semaphore = semaphore + |

Down

Process halts until the other process ups this
semaphore

Semaphore = semaphore — |
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UNIX (1)

Category

Some examples

File management

Open, read, write, close, and lock files

Directory management

Create and delete directories; move files around

Process management

Spawn, terminate, trace, and signal processes

Memory management

Share memory among processes; protect pages

Getting/setting parameters

Get user, group, process |D; set priority

Dates and times

Set file access times; use interval timer; profile execution

Networking

Establish/accept connection; send/receive message

Miscellaneous

Enable accounting; manipulate disk quotas; reboot the system

22




UNIX (2)

User
ST” User piogram >mode
System call interface
File system Process management

. Kernel

Block cache IPC Scheduling " mode

Devicaarvers Signals Memory mgmt.
Hardware
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Executive <

Windows XP

Win32 program

Win32 subsystem

System interface

Y

System services

i : Processes
File Virtual _
File ,
| systems Object management

Device drivers

Kernel

Hardware abstraction layer

Win32
and
Graphics

device
interface

Hardware

User
~mode

\ Kernel
mode
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Root directory

UNIX
KaTanoru

y /lib Yy /usr /dev L \L /bin

jim 4

y/usr/ast  /usr/jimy

- bin jotto S

data

foo.c

y /usr/ast/bin
game 1

game 21

game 3

game 4.

ﬁ—/
Data files



[[naBHasg ®T B Windows XP

b))
CC
b))
CC

Standard MS-DOS
information File name name Security Data

e
\

MFT entry for one file

MFT
header

Master
file
table
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[epeBo npoueccos B UNIX

Q ——— Original process
(B) [C) ~— Children of A
(D) (E) (F) ~—— Grandchildren of A
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YnpasneHue npoLeccaMmu B

UNIX

Thread call

Meaning

pthread_create

Create a new thread in the caller's address space

pthread_exit

Terminate the calling thread

pthread_join

Wait for a thread to terminate

pthread_mutex_init

Create a new mutex

pthread_mutex_destroy

Destroy a mutex

pthread_mutex_lock

Lock a mutex

pthread_mutex_unlock

Unlock a mutex

pthread_cond_init Create a condition variable

pthread_cond_destroy Destroy a condition variable

pthread_cond_wait Wait on a condition variable

pthread_cond_signal Release one thread waiting on a condition variable
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YpPOBHU apXUTEKTYPHbI

e LiIndbpoBon normyeckmnm ypoBeHb

e YpPOBEHb MUKPOAPXUTEKTYPbI

e YpOBEHb apXUTEKTYPbl HAbopa KOMaHA
e YpoBeHb onepaLuoHHON CUCTEMDI
e YpOoBeHb acceMbnepa
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TpaHchauusa nporpamMm

e KoMnungaropel:

— CO3aHNe 3KBMBANIEHTHOM NPOrpaMmbl Ha
BbIXOAHOM S13bIKE;

— BbINOJSIHEHWE MOJSTYYEHHOW NPOrPaMMbl.

e /IHTepnpeTaTop:l:
— BbINOSIHEHME NOSTYYEHHOM MPOrpaMMbI;
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A\cnonb30BaHME

acceMbnepa

Programmer-years to
produce the program

Program execution
time in seconds

Assembly language
High-level language

Mixed approach before tuning
Critical 10%
Other 90%
Total

Mixed approach after tuning
Critical 10%
Other 90%

Total

50
10

(0O —

33
100

90
10

100
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dopMaTbl KOMaHA, accembnepa (1)

Label Opcode  Operands Comments
FORMULA: MOV EAX,I ; register EAX =1

ADD EAX,J ; register EAX =1+ J

MOV N,EAX N=1+J
I DD 3 ; reserve 4 bytes initialized to 3
J DD 4 : reserve 4 bytes initialized to 4
N DD 0 ; reserve 4 bytes initialized to 0

(a)
BorancieHmne N = I+ J. (@) Pentium 4.
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dopMaTbl KOMaHA, accembnepa (2)

Label Opcode Operands Comments
FORMULA MOVE.L |, DO ; register DO =1

ADD.L J, DO ; register DO =1 + J

MOVE.L DO, N ‘N=1+J
I DC.L 3 : reserve 4 bytes initialized to 3
J DC.L 4 ; reserve 4 bytes initialized to 4
N DC.L 0 ; reserve 4 bytes initialized to 0

(b)

Bbluncnenmne N= 7+ J.  (b) Motorola

680x0.
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dopMaTbl KOMaHA accembnepa (3)

(c)

Label Opcode Operands Comments

FORMULA: SETHI %HI(1),%R1 I R1 = high-order bits of the address of |
LD [96R1+%LO(1)],%R1 'R1 =1
SETHI %HI(J),%R2 I R2 = high-order bits of the address of J
LD [%aR2+%L0O(J)],%R2 !''R2=J
NOP | wait for J to arrive from memory
ADD %R1,%R2,%R2 | R2 = R1 + R2
SETHI %HI(N),%R1 I R1 = high-order bits of the address of N
ST %R2,[%R1+%LO(N)]

| WORD 3 | reserve 4 bytes initialized to 3

J: WORD 4 | reserve 4 bytes initialized to 4

N: WORD 0 | reserve 4 bytes initialized to 0

Bbluncnenmne N= 7+ J. (c) SPARC.
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MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

MakpoonpeaeneHund

EAX,P
EBX,Q
Q,EAX
P.EBX

EAX,P
EBX,Q
Q,EAX
P.EBX

(a)

SWAP MACRO
MOV EAX,P
MOV EBX.,Q
MOV Q,EAX
MOV P,EBX
ENDM

SWAP
SWAP

(b)
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Makpochl vs. [1poueaypsl

ltem

Macro call

Procedure call

When is the call made?

During assembly

During program execution

Is the body inserted into the object
program every place the call is
made?

Yes

No

Is a procedure call instruction
inserted into the object program
and later executed?

No

Yes

Must a return instruction be used
after the call is done?

No

Yes

How many copies of the body ap-
pear in the object program?

One per macro call

One
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[1Ba npoxoaa accembnepa (1)

Label Opcode Operands Comments Length ILC
MARIA: MOV EAX, | EAX = | 5 100
MOV EBX, J EBX=J 6 105

ROBERTA: MOV ECX, K ECX =K 6 111
IMUL EAX, EAX EAX =1+ 2 117

IMUL EBX, EBX EBX=J+J 3 119

IMUL ECX, ECX ECX=K=x* K 3 122

MARILYN: ADD EAX, EBX EAX=1*1+JxJ 2 125
ADD EAX, ECX EAX=I*l+J*xJ+K=*K 2 127

STEPHANY: JMP DONE branch to DONE 5 129
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[1Ba npoxoaa accembrnepa (2)

Symbol Value Other information
MARIA 100
ROBERTA 111
MARILYN 125
STEPHANY | 129
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[1Ba npoxoaa accembrnepa (3)

First Second Hexadecimal | Instruction | Instruction
Opcode | operand | operand opcode length class
AAA — — 37 1 6
ADD EAX immed32 05 5 4
ADD reg reg 01 2 19
AND EAX immed32 25 5 4
AND reg reg 21 2 19
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Tabnuua cumeosos (1)

Andy 14025 0
Anton 31253 4
Cathy 65254 5
Dick 54185 0
Erik 47357 6
Frances 56445 3
Frank 14332 3
Gerrit 32334 4
Hans 44546 4
Henri 75544 2
Jan 17097 5
Jaco 64533 6
Maarten 23267 0
Reind 63453 1
Roel 76764 i
Willem 34544 6
Wiebren 34344 1

(@)
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Tabnuua cumeonos (2)

Hash

table Linked table
—p~{ Andy | 14025 | —+—{ Maarten | 23267 [ ——> Dick | 54185 | |
—p| Reind | 63453 | —+—{ Wiebren | 34344 | |
—p—{ Henri | 75544 | |
—| Frances | 56445 [ ——= Frank | 14332 | |
—b| Hans | 44546 | —4+—| Gerit | 32334 | ——>{ Anton | 31253 | |
—}>-T"TJan [17097 | J—] Cathy | 65254 | |
—p Jaco | 64533 | ——={ Willem [ 34544 | ——>{ Erik | 47357 | |
— Roel | 76764 | |

(b)
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Source
procedure 1

Source
procedure 2

Source
procedure 3

KOMMOHOBKa 1 3arpy3kKa

Object
module 1

— Translator

Object
module 2

Linker

Object
module 3

Executable
binary
program
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[Ipobnemsbl, peliaemble
KOMMOHOBLLIMKOM

e [lpobnema nepepacrnpeneneHns NnamsaTn
e [Ipobnema BHELLHEWN CCbISTKU
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[1encTBMA KOMMOHOBLUMKA

o K. cTpouT TabnuLy o6beKkTHbIX MOAYNEN N UX
Da3MepOoB.

e Ha ee ocHoBe K. npunmcbiBaeT HayasibHble
aapeca Kaxaomy o6beKTHOMY MOoAYIo.

e Ko BCeM KOMaHAaM, KOT. 0bpallatoTcs B
NamMsaTb NpnbaBnseTcss KOHCTAHTA
nepepacrpeneneHus.

e K KOMaHaaM, KOT. obpallatoTcs K
npouenypaM BCTaB/SIETCA aapec npoueayp.
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CTpyKTypa 06BbEKTHOro
MOAY NS

e lneHTUdnKaums
e Tabnuua To4yek BXxoAa

e Tabnmua BHELLUHUX CCbINIOK

e MalllMHHbIE KOMaHAbl N KOHCTAHTHI
e CnoBapb nepepacnpeneneHus

e KoHel Moayns

45



BpemMa cBA3bIBaHUA

e Korga nuiwleTcsa nporpamMmma
e Korpa nporpamMma TpaHC/INPYETCH

e Korga nporpaMmMa KOMMOHYETCs, HO A0
3arpy3Ku

e Korga nporpaMma 3arpy>kaetcs

e Koraa 3arpyxaetcs 6a30BblW PErNCTD,
KOT. UCN-CS AN1s aapecaum

e Koraa BbIMO/THAETCA KOMaHAaq,
coaepXkallas agpec
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[IMHaMn4yeckass KOMMNOHOBKa

User process 1

\ Header

B Windows

DLL

O O vy,

User process 2

/
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Cnacunbo 3a BHMMaHue!
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