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Uvod 2

Rekapitulacija

» Nastavak proslogodisSnjeg predavanja (gledaj NI v4.0
materijale!)

» Bottom up pristup
» Cilj - minimalizovati prazninu izmedu top-down i bottom-up
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nl=n (n-1) (n-2) ... 2 1= ﬁi

N=1
F=2
ORG 8
DALJE: INN
BGT 0, N, KRAJ
JSR NF
OUT F
BEQ N, N, DALJE
KRAJ: STOP

NF:

PETLIA:

GOTOVO:

MOV F, 1

BEQ N, 0, GOTOVO
MULF, F, N

SUBN, N, 1

BGT N, 0, PETLJA
RTS



8481207
6401208
an401209
aa4812aa
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a84@812AD
88481 2AF
A84012B1
AR4A12B3
86401285
8481287
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A84012C1
AR4012C2
884812C7
2848122
884081 2CB
A84012CD
88481 2CF
88481201
8481206
88401208
a84812D0A
8401 2ER
8401 2E6
84081 2E8
aa4812EA
AA4081 2EF
8401 2FQ
AA4812F1
8481 2F2
HA4012F3
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a81 888680
081 APBBA

15870000

. E8 1EDBBBOA
. 33CA

-~EB 15
> 81C3 PAA1G8AAA
. BiEE PAPA1PABBAA
. 85F6

-7 GB
> B8 P1PABBAaA
> 5F

FUSH EBX
PUSH ESI
PUSH EDI
MOU ESI.EDX
MOU EBX.EAX
TEST ESI.ESI
MOU EDI.EBX

rPUSH 4
PUSH 18688
PUSH 1868
PUSH EBX

TEST EAX.EAX

MOU EDX.EBX
EAX . EDI
SUB EDX.EDI

ROR EAX.EAX
SHORT RTRACE.AA4012EF
EBX . 10808
ESI.1086
TEST ESI.ESI

MOU EAX.1
POP EDI
POP ESI
POP EBX
RETN

Protect = PAGE_READWRITE
AllocationType = MEM_COMMIT
Size = 1888 (4896.>

Address

Uirtualflloc




STACK
28 ORIGIN

"erane N-3

Meanue N-2

Meaaae N-1

ACTIVE
FRAME N
5 STACK
; &= POINTER
T =
3]
~ AVAILABLE = 5
STACK 4
SPACE 3
2
1
] e

i
i
]



Commodore 64 Memory Range



X386 ‘real-mode’ memory

ROM-BIOS
Video BIOS
Extended BIOS
Data Area
CS:IP BOOT_LOCN
ROM-BIOS
Interrupt DATA AREA ~ _RBDA
Vector IVT +— Disk Storage
Table



Carnegie Mellon

x86-64 Linux Memory Layout

not drawn to scale

0000 7FFFFFFFFFFE
Stack
m Stack 1 8VIB
® Runtime stack (3MB limit)
= E. g, local variables
m Heap
8 Dynamically allocated as needed
* When call malloc(), calloc(), new()
m Data Shared
. Libraries
= Statically allocated data
" E.g., global vars, static vars, string constants
m Text / Shared Libraries t
* Executable machine instructions AT
= Read-only Data
Text
Hex Address 400000
000000

Bryant and O’Hallaron, Computer Systems: A Programmer’s Perspective, Third Edition 3



x86 Operation Modes

o Real Mode (= real address mode)
= Programming environment of the 8086 processor
= 8086 is a 16-hit processor from Intel

* Protected Mode
= Native state of the 32-bit Intel processor
= 32-bit mode

e IA-32e mode (Intel) or Long mode (AMD)

= 2 sub modes: Compatibility mode and 64-bit mode
= Compatibility mode is enabled by the aperating system on a code segment basis. It means that
a single 64-bit OS can support both 64-bit applications running in 64-bit mode and legacy 32-bit
applications running in compatibility mode.

20 Korea Univ
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12 hits

4 hits

RER!

4 x16
decoder

Module

C50

Module

Memory Interleaving

Module
15

(2'°=64 K words, 16 modules)

C515



JeaHoctaBHa(?) opraHu3sauumja

Mpouecop
Fel==l=s == = = o = = Em Em = e 1
Jearpo I
L

JeavHuua 3a e El_ T
N3BpLIABaHE €L Memoph i
______ |
P o o e e o o O e L
Jearpo I
L1 I
Jeavhuua 3a == == = = ]

U3BpLUABA-E Kew memopuja -

L2
Kew memopuja

Mewmopuja

15/126






?22? ??? ?22? ?22? and R6, R1, R7

e Rm RE; RVEM W
ADD Y
x
Branch
e =
sl
s 12
|
Instruction 3

Memory

=
o

Registers

Data.
Memory

8y ‘TY ‘q¥ qns

1]2[3] 4[5 ]s 7 8 [ 9 [ 10
lw R1, 32(R6) IF | D |[EX|[MEM| WB

ladd R4, R1, R7 1F [ D] stall | EX [MEM| WB

lsub RS, R1, R8 IF | stall | ID | EX |[MEM| WB

land R6, R1, R7 stall | 1F | © [ EX [MEM




(TR
[T TS
: TN
System Agent w/Dlsplay, Memory Control,
1/0 Control and Imagmg

E

Rl %iiﬂﬁllllllllllllll

=
)
3
o
=
<
H o
3
D-
=8
i O
=
=
B
o
n B
)

Graphics Core +
New Media Capabilities




» 8086 - zacetnik - 1979.

» 8088 -u IBM PC, 8 bitna magistrala

» 80286 (286) - 24 bitne adrese + pipeline + protected mode
- 1982.

» 80386 (386) - 32 bita (4GB) - 1985
» 80486 (486) - integrisan FPU, L1 cache - 1989.

» Pentium - superskalar, 64bitna magistrala, Branch
prediction, FDIV bug - 1993.

» Pentium 2,3,4
» AMDG64 (i pokusaj I1A64) - 2003.
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» AMD Athlon 64 X2 - prvi dual core - 2005.
» Intel Core 2 Duo - 2006.

Od procesora do high level programskih jezi Lazar Mitrovié
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Window

User-space Applications manager Libraries
----------------- Kernel interface (system call interface)
Process IPC Virtual file
management system
Drivers and dymamic modules
Arch-dependent code

Hardware

Frocessor architecture




void main(void) /* This really IS void, no error here. */
{ /* The startup routine assumes (well, ...) this */
c
* Interrupts are still disabled. Do necessary setups, then
* enable them
o

time_init(),

tty_init();

trap_init();

sched_init();

buffer_init();

hd_init();

sti();

move_to_user_mode();

if (!'fork()) { /* we count on this going ok */

init();



Least privileged

Most privileged

Device drivers

Applications



(gdb) 1ist

int main()
{

int i;

for(i=e; i < 10; i++) // Loop 10 times.

{

puts("Hello, world!\n"); // put "Hello World" to the output.

1
10 return @; // Tell 0S the program exited without errors.
(gdb) disassemble main
Dump of assembler code Tor function main:
0x0000e0e0ER4004T4 ¢ push rbp
0x0000e000084004T5 © mov rbp,rsp
0x0000RPERER4004TE ¢ sub rsp,ex1e
0x0000e0e00R4004Tc ¢ mov DWORD PTR [rbp-0x4],0x8
0x0000REERER400503 ¢ jmp 0x400513
0x0000REERER400585 @ mov edi,@x40060c
0x0000REERER40050a 1 call Ox4003T0
0x0000ReERER40058T : add DWORD PTR [rbp-0x4],0x1
0x0000REERER400513  cmp DWORD PTR [rbp-0x4],0x9
0x0000R0e0ER400517 ¢ jle 0x400585
0x0000R0E00R400519  mov eax,@xe
0x000000000R40051e : leave
0x0000e0e00R48051T  ret
End of assembler dump.
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Uvod 2

Kolko ostane vremena

» Video akceleratori (3dfx VooDoo, PowerVR) +
OpenGL/DirectX/Vulkan - vidi NI v4.0

» Cytrix vs Quake

» RISC vs CISC (i x86 alternative)

» Kompajleri, lekseri, linkeri (vidi NI v2.0)

» Interpreterski i kompajlerski programski jezici
» Soketi, mrezni stek, drajveri

» Kodeci i video kompresija (HW vs SW)
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