Lecture 4: Bitwise Operations

(CPEG323: Intro. to Computer System Engineering)
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Bit-wise Arithmetic 2
inta=>5%;

intg==2a]|3;

Whatis g ?
1) Ox5

3 Oxd
i Ox12

Bit-wise Arithmetic 1

int a = 5;

int f=na << Z;

What is

1] Gx10
2) Oul2

| 31 0x14 I

4) OuO7F

Bit-wise Arithmetic 3

int b = -7;
inth=">b = 2;

What is contained in bk 7
1)
21 -1

(=T

4) -5




Bit-wise Arithmetic 4
inth = -7;
inth =b >~ Z;

inti = ({unsigned)b} == 2;

Which is trwe 7
Thh =1
2ih==i

Bit-wise Arithmetic 5

int b = -7;
int j = b & D=xf;
Whatis j 7
1) Ox7¥
| 2] Ox8 |
3) Oxa
%) Oxf

Low-level Programming in
“High-level” Languages

- Very often it is necessary to store a large
number of very small data items.

Storing collections of bits as integers

' Store H bits in each N-bit integer, only need 109N integers
- P=quires 1093 bytes = 125MEs of storape (Fits om a CO)
v Allocats array:

+ Want twao operations om this armay:
- check_55N: returns 1 if 353M is used, O otherwize S5k =7
- st _55N: marks an 535N as used. EEM il

Low-level Programming in "High-
level” Languages

- Very often it is necessary to store a large
number of very small data items.

- Example: A Social Security Number (55M)
registry

- Needs to keep track of which 55Ns have already
been allocated.

- How much space is required?

check_55N

int check_335M{unsigned int 55N_registry[], int ssn} {
int waord_index = ssn Eﬂ*si:mﬂintll;

int word = 53N_registry[word_index];




check_SSN

Int dfwsrk_ESHMwraignaed fnt S5H_registrg]], it 2on) ]
ind waord_index = s5n J (S skmeofint) g
frd weord = S5 _registry eord_Indsx];
fnt BIt_odfTest = s2m % (B sizeoffint ] & % & the remalnder opsration
veord = word «r BH_offset; [« shifts 3 value “right”
(reois Denos are reerted at the left Escause 1t 5 an unsignad Inth
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check_SSN

frt chenck_SS5Hjunsigned Int SSM_registry[], Ingssn) [
Int word_fredes = san 7 @ sizeofintl);
Int wiond = 55K_reglstrylwerd_Index]
Int blt_offsat = 550 % (B etneodintih
wiind = word o BEE_ofTost;
word = fword & 1); 0 & 5 the bit-wise loglcal AMD operator
rasburn whand; {amch bt poaitiom s comsldanad indepsadent iyl

1 e i Bl i D DD R D RN DR

ol —

set_SSN

wold set_SER{unsigned Ink 25M_reglstry(L Int sin) {
it Bft_ofTeed = = % B sizeafiinth)
it Pewd_bitt = (1 = bIE_oMfsat) /7 “keft™ shift the 1 to the desired spat
(always shifts in 0’ s at the right)
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set_SSN

vold sef_ESM{ursigned ind SEM_regkiryl], fnd sn [
Int bitt_offset = 550 % (2"sizeaf]ing)
Int newy B8t = (1 oo BH_odTesdh
Int =ord_Imdex = s=n F (B sizeofiinthi,
Int word = SE5M_regtetryTeord_irden];
word = word | new _Bit; 0 bit-wiss logical OF sets the dasired bit
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Ser_55N

wold sat_SEMfunsigrad int SSH_regiatny(], dnt san) {
Int BiE_of¥sat = son % (E stneodTintih

Int raaw_Bdt = (1 =« bi_offset]
InE whoind_freches = 550 1 (2 sizealIndi);
Ink wiord = S5E_reglstr word_index];

-

sel_SSN

wiold saf_SEMunsiprend int SEH_registry], dnt sen)
Int blt_offset = ssn 'S CE stzsofind )b
Int naw_Bit = (1 == b_offset]
It word_irdkex = san 0 (@ sizeoling)];
Int word = S5K_reglstry] wornd_index]);
word = wiord | mesw_bit;
SSM_regitryanrd_Index] = whand; 0 write batk the word o sy
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Shorthand for Bst 3 Bres: SEM_reghtmylword _firedex] |= mew_bit;




