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High-level swap(int v[], int k)

language {int temp; . =
program temp = v[k]; “b em LSLQUL’) .
(in C) vlk] = v[k+1]; " "

vik+1l] = temp;

| Q a5 33)83 )] (8w —
@n@ Gl P3P anb ob)
dos cubils g ()5 —
pasembly A3 Jnljel 1) asly

program add $2, $4,%2

(for MIPS) w  $15, 0($2) oo
W $16, 4(52) (_,.\.\J).N\ L)L)) ¢
sw  $16, 0($2) ) )
sw  $15, 4($2)

jr $31 o_l)S_llA aS (,.ll.lb)l.AJ —
oMols o)

Binary machine  00000000101000010000000000011000 o r .
language 00000000000110000001100000100001 Q) § ) )\ LS\(‘I.‘Q.)) —
program 10001100011000100000000000000000
(for MIPS) 10001100111100100000000000000100

10101100111100100000000000000000
10101100011000100000000000000100
00000011111000000000000000001000
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Instiuction Set Architecture (ISA)

Jalcolmaw buly O alyos ISA

Application binary interface ( AB1)

JL,I,O» CA/’OJJOCA.///LO’(O/U ///O,CA/OL}A/’}OC@QO (lSA) ;
9 Cawo U ) pai0 CS Cj/c, )W G o)l (am/w/O@o’C)J,n) c,ule)/w %

//.0’ (O/u,l.ul},u vl (m;pbwl))p} Oﬂb//ol% C/b/l CJ}(zwogl/@

Callypins rigae C5 pamo s prgh Coow TS hly Capp Csid i W/’)

5t

. AW /91 ly Sl

pgxmls cs)lox=o




s Csebse 523)0 csjlwspdy=—o

Volatile main memory o) sahsls ©
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(main memory
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Year of introduction

DRAM capacity

1976 1978 1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Year Technology Relative performance/cost
1951 Vacuum tube 1

1965 Transistor 35

1975 Integrated circuit (IC) 900

1995 | Very large scale IC (VLSI) 2,400,000

2005 Ultra large scale IC 6,200,000,000
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