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Von Neumann
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Structure of IAS detail
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Structure of IAS detail
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Structure of IAS detail
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Commercial Computers
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Second Generation : Transistors
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Second Generation : Transistors
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Transistor Based Computers
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Third Generation : Electronic Circuits
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Growth in CPU Transistor Count
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Semiconductor Memory
(D gall oladif) 4 g ASIV) 3 SIAY)

1970

(Fairchild) 2Ll 5 caati
mm\jﬂmym::)Sb d)i
51 (e B3l 256 0543

4alia Pr= OJS\JM

8 5 il (0 S5
ple JS Ly )88 Cae Lia® 3 )dl
sl (e 8 (alial




Processors (Intel) (1)
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Processor Speed
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Performance Balance
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Logic and Memory Performance Gap
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Typical 1/0 Device Data Rates
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Key is Balance
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Improvements in Chip Organization
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Problems with Clock Speed and
Logic Density

Al gall 2ae) ghaial) ABUS g de puadl B BaL 3 JSLie
(Z\Aﬁﬂ‘ &9 w\

(Power) 4ilal)
53 giall 6l all a8 4 graa dgsay AUl gl 830 )
(delay)_aLl
83l ) (pe Aailil) g A slaal) ¢ Al g Apdaling g S 5 jalall dagms j,alall
ALY G 5 4 gl
(Memory latency) & s\ Al
s de e i SIA de
s Jad)
A anadl s pdail) g e 551 (e 2y 4



Increased Cache Capacity
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Performance Assessment
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System Clock
allail) de e,
%J.’ﬁ TS c\n\_qA\jA'SJ\_u;‘ ijui\j\j})\jﬁ\ JMJS&AC_\_\J‘\LM\ t_i\Jl_m;\

A (305 8 e i oy Gy ) g A ) Ly gad oy 5 LEY) o3a A8,
el il al




Instruction Execution Rate
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Instruction Execution Rate
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Example
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Instruction Type CPl | Instruction Mix
Arithmetic and logic I 60%
Load/store with cache hit 2 18%
Branch 4 12%
Memory reference with cache miss 8 10%

CPI=06+(2X0.18)+(4 X 0.12)+(8 X 0.1)=2.24.
MIPS = (400X 10%) / (2.24 X 10%) =178.57 .
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