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Uvod

Motivacija

>

Analiza u 1. godini

v

Informatika u 1. i 2. godini
Racunarstvo u 3.
Prolog u 4.

ORT1, PORT, ORT2, AR, AOR1, AOR2
https://www.youtube.com/watch?v=HDMkw6Inzml

v

v

v

v
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Uvod

Motivacija

George Boole (2 November

1815 — 8 December 1864) was an English
mathematician, educator, philosopher

and logician. He worked in the fields

of differential equations and algebraic logic,
and is best known as the author of The Laws
of Thought (1854) which contains Boolean
algebra. Boolean logic is credited with

laying the foundations for the information age.
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Osnovne logicke operacije

operacija simbol novi iskaz
konjunkcija (i) A pAq (piq)
disjunkcija (ili) v pVg (pili q)
implikacija (ako ... onda) = p=q (ako p onda q)
ekvivalencija (ako t samo ako) & | pegq (pakoisamo ako q)
negacija (ne) = /) (ne p)

v

ekskluzivna disjunkcija (ili-ili)

pYgq (pili g ali ne oba)

Tablice istinitosti

pAig

pVq

P=qlpeqlp
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Vaznije osobine logickih operacija

Komutativnost o
PAg=qAp
pVg&qVp
(pea) e (@gep)

Idempotencija °
PApPE P
pVpep

T je neutralni elemenat za konjunkciju:
T je neutralni elemenat za ekvivalenciju:
L je neutralni elemenat za disjunkciju:
T je nula-elemenat za disjunkciju:

L je nula-elemenat za konjunkciju:

Asocijativnost

(pA@) AT = pA(gAT)
(pvg)VrepV(gVvr)
(pegereb®@se(@er)

Apsorptivnost

pA(pVq) & p
pV(pAg) &p

PAT)= (TAD) &p
peT) e (Tep ep
(pvLl) e (Lvp)&p
pvVT)e (TVp) T
pALl)e (LAp) & L

Distributivnost
pA(gVr) & (pAQV (PAT)
pV(gAr) & @VaADVrT)

Involutivnost negacije
—(-p)&p

Zamena za tmplikaciju
(p=q) < (-pVa)

Zamena za ekvivalenciju
reg e (=N (@=p)



® & & & o & o o o

Znacajniji logicki zakoni

=(-p) & p

—(p A —p)

pV-—p

=(pAq) & —pV g
—~(pVq) & -pA—q
(p=4q) & (—q = —p)
(pA(p=9q) =q
(=g A (p=q)) = —p
(p=(gA—9)) =p

zakon dvojne negacije
zakon meprotivrecnosti
zakon iskljucenga treceg
De Morganov zakon
De Morganov zakon
zakon kontrapozicije
modus ponens

modus tolens

reductio ad absurdum
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f(A,B,C,D) = E(6,8,9,10,11,12,13,14)
F=AC'+AB+BCD'+AD'
F=(A+B)(A+C)(B'+C'+D')(A+D")
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M S, S| oncpaunja
00 0| A+Cy
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RS latch

tabela preslikavanja
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O = oK |0
© O =IQ Iy

hold
reset
set
illegal




S;=LD-L+SL-Q; | +SR-Q, |

R, =LD-L+SL-Q_  +SR-Q  +CL

LD SL SR CL
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LD SL SR CL




Desired OR Gate

) O

NAND Construction

At
54|

D=

DN
D:E

= (A NAND A ) NAND ( B NAND

Q=AORB &5
Truth Table
Input A | Input B Output Q
0 0 ]
0 1 1
1 0 1
1 1 1




Desired NOT Gate

A—[>o-o

NAND Construction

pe

Q=NOT(A) = A NAND A
Truth Table
Input A | | Output Q
0 1

1

0

Desired AND Gate NAND Construction

A A

= (A NAND B ) NAND ( A NAND

Q=-AANDB 8

Truth Table

Input A | Input B | | Output Q

0 0 0
0 1 0
1 0] 0
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is 8 £s 8
| D00 1| DIOO 1| D00 16| DO
A(15:0) A(15:0) A(15:0) A(15:0)
WRRD WRRD WRAD WRRD
s o8 | e | s | e
DOU:0) DOC:0) DO:0) DOC:0)
F P {8 P
DO(31:24) DO(23:16) DO(15:8) DO(7:0)
16 | A(15:0)
cs

WRRD




A(15:00
16

WERD DIB3L0) DOGLM

DI31:0) 32 32
A(15:0%

WRRD —

o B4Kx32

DOG31:0)

$3:

32

S
Af15:00

WEERD |—rl
o B4Kx32

DO(3L:0)

<1:3 H

]

Als
-0

ALT |




Uvod

Arhitektura

John von Neumann

(December 28, 1903 — February 8, 1957)
was a Hungarian-American mathematician,
physicist, computer scientist, and polymath.
He made major contributions to a number

of fields, including mathematics (foundations
of mathematics, functional analysis, ergodic
theory, representation theory, operator
algebras, geometry, topology, and numerical
analysis), physics (quantum mechanics, hydrodynamics, and
quantum statistical mechanics), economics (game theory),
computing (Von Neumann architecture, linear programming,
self-replicating machines, stochastic computing), and statistics.
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Central Processing Unit

Control Unit

Input
Device

Arithmetic/Logic Unit

Output
Device




CPU

upravljacka

jedinica

aritmeticka

jedinica

akumulator

registar I

ulazno/izlazna

jedinica

memorija (za instrukeije 1 podatke)




generisanje nove vrednosti

brojaca koraka

g5 b3
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brojac koraka
CNT, ,
8

dekoder koraka

generisanje upravijackih
signala

2564 256)
generisanje 3 ( 11— generisanje
e = 12— P
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operacione % | regdir— upravlja
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Onepauuja MHOXeHa — MULU

const int n = ...
int mulu(int x, int y) {
int p = @;

int d = x;
for (int i = @; 1 < n; i++) {
if ((y &1) ==8) {

Ii; 0 d=d«<<1;
— y =y » 1;
K| MULU <=0 || | } else {
T d=d << 1;
| I Ky y=y>»1;
0 1 }
}
return p;
P<=P+D P
D<=D,; 40 D <=D,, 0
n K, n Kq
Y<=0Y,11 Y<=0Y_,,
l<=1+1 l<=1+1
v —




Onepauuja MHOXXewa — MULU
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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
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neposredno adresiranje
LD #10h; ACC = 10h

memorijsko direktno adresiranje
LD 10h; ACC = MEM[1@h] = MEM[0010h]; ACC = 0Oh

memorijsko indirektno adresiranje
LD (18h); ACC = MEM[MEM[18h]]; ACC = MEM[1008h]; ACC = ABh

registarsko direktno adresiranje
LD R1; ACC = R1; ACC = 1@h

registarsko indirektno adresiranje
LD (R1); ACC = MEM[R1]; ACC = MEM[10h]; ACC = 00h;

registarsko indirektno adresiranje sa pomerajem

LD (R1)268h; ACC = MEM[R1+20h]; ACC = MEM[30h]; ACC = FFh;
registarsko indirektno adresiranje sa pomerajem (pomeraj 8 bita)
LD (R1)FBh; ACC = MEM[R1+FFFGh]; ACC = MEM[GOOBh]; ACC = 56h;
registarsko indirektno adresiranje sa pomerajem (pomeraj 16 bita)
LD (R1)F@h; ACC = MEM[R1+0Q0F@h]; ACC = MEM[0100h]; ACC = CDh;

registarsko indirektno adresiranje sa postinkrementiranjem

LD (R1)+; ACC = MEM[R1++]; ACC = 88h, R1 = 1lh (u sulucaju da je operand 2B R1 = 12h)
registarsko indirektno adresiranje sa preinkrementiranjem

LD +(R1); ACC = MEM[++R1]; Rl=11h; ACC = 10h

registarsko indirektno adresiranje sa postdekrementiranjem

LD (R1)-; ACC = MEM[R1--]; ACC = @8h, R1 = Fh (u sulucaju da je operand 2B R1 = Eh)
registarsko indirektno adresiranje sa predekrementiranjem

LD -(R1); ACC = MEM[--R1]; R1=Fh; ACC = 78h



PROGRAM PRIMER;
begin
integer parl, par2;

procedure PRIM (x,y);
begin
integer a, b, c;

begin PUSH BP
MOVE SP, BP
PUSH R1
PUSH R2
PUSHPSW
SUB SP, 3

CALL PRIM (a,b); PUSHa
PUSH b
JSR PRIM
ADD SP, 2

end; ADDSP, 3
POPPSW
POP R2
POP R1
POP BP
RTS
end;

begin

CALL PRIM (parl,par2); PUSH parl
PUSH par2
JSR PRIM
ADDSP, 2

end;
end;



Fetch Decode
instruction operation
A
PC = ISR Acknowledge

interrupt

Y

Execute

Check for
interrupts

Save PC




. Instruction decode/ 5 &m ; Mema : ;
Instruction fetch H i : N 5
; register fetch : calculation 3 access gl
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» RISC
» CISC
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8086

80286 (286)
80386 (386)
80486 (486)
Pentium
Pentium 2,3,4
AMD64

v

v
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v

v

v
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Spekulativno izvrSavanje

v

KeSiranje

v

Virtualizacija
» Swap
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Uvod

Nije kraj.

Hvala na paznji!
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