What is the study of

Computer Architecture?
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* . design of spec‘lﬁc_bu‘illdi'ng blocks
* behavioral study of the system or of

some of its components




What is a Computer

Architecture

NO defintions:
Architecture Is an 1= ¢ i-1~- between layers
ISA is the interface between hardware and software
* ISAis what Is visible to the programmer ('an'dﬂ"S‘R'f’nght be
different for O.S. and applications) R
¢ |SA consists of:
¢+ instructions (operations and how they are encoded)
¢ information units (size, how they are addressed etc.)
+ registers (or more generally processor state)
¢ input-output control
¢ Execution model




a Computer Architecture

+ (2) The microarchitecture (organization)

+ the basic blocks of a computer system, more specifically
+ basic blocks of the CPU |

+ basic blockS"U‘r’EI"re-mamgr.y hie rc y

+ how are the basic blocks designed, controlled, connected?

+ QOrganization used to be transparent to the ISA.

+ Today more and more of the ISA is “ ”to the
user/compiler.
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lllustration of Moore's Law
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Power Dissipation

Watts/cm?
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Evolution of Intel
Microprocessor Speeds




Why have an ISA?

S A
I\

e IBM T ———
* 704, 709, 70xx etc.. From 1955 till 1965
+ 360, 370, 43xx, 33xx From 1965 to the present
¢ Power PC

¢ DEC
¢+ PDP-11, VAX From 1970 till 1985
¢ Alpha (now Compaq, now HP) in 1990's



More computer families

+ Intel
* Early micros 40xx In early 70's
+ x86 (086,...,486, Pentium, Pentium Pro, Pentium
4) TTOMN 10 G O O T e — S ——
+ |A-64 (Itanium) in 2001 w—a -
+ SUN (Berkeley RISC)
+ Sparc, Ultra Sparc 1985 On
+ MIPS-SGI (Stanford RISC)

+ Mips 2000, 3000, 4400, 10000 from 1985 on




MIPS Is a RISC

= educed nstruction ‘et “omputer
R could also stand for “regular” |
All arithmeti -logical instructions are of the form

MIPS (as all RISC_’_),Jg, a architecture

* ALU operates only on operands that are in registers
+ The only instructions accessing memory are load and store

4
*
*
*



Registers

“bricks”

¢ Registers are

¢ Used for for operands. For eXampIé, If
variables a,b,c are in registers 8,9,10 respectively

add $8,$9,$10 #Ha=b+c

+ Easy to name (most computers have 32 registers visible to
the programmer and their names are 0, 1, 2, ...,31)

+ Used for
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