L5152
Computer Architecture and Engineering
Lecture 2

Heview of MIPS 154 and Performance

January 23, 1993
John Kubiatowicz (http.cs.berkeley edu/~kubitron)

lecture slides: http:i'www-inst.eecs berkeley edul~cs1352/
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Cwerview of Today's Lecture:
Review Instruction Sets, Perfformance

s Review from Last Lecture (1 min)

= Classes, Addressing, Format (20 min)

s Administrative Matters (2 min)

= Dperations, Branching, Calling conventions (25 min)
=« Break (3 min)

= MIP 5 Details, Performance (25 min}
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Review: Organization

= All computers consist of five components
 Precessor: (1) datapath and (2) contraol
(=) Memaory
« [0 {4} Input devices and (3) Cutput devices
= Mot all “memory” is created equally
» Cache: fast (expensive) memory are placed closer to
the processor
» Main memory: less expensive memory--we can have
maore
= [nput and output (I/0) devices have the messiest
arganization
- Wide range of speed: graphics vs. keyboard
- Wide range of requirements: speed, standard, cost ...
» Least amount of research (so far)
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summary: Computer System Components
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Review: Instruction Set Design Instruction Set Architecture: What Must be Specified?

I
InFrusdion
Eatal = Inetruction Format or Encoding
.F- = hiorwr e It daooded?
Inphrusdion = Loostion of opsmands snd racult
Desaod= - whers other than memonyF
I - horw many axplici opsmnds?
Oosang - hirs 2rs memaory cpearandc locabed?
F":""’ - wihilch can or cannct be i mamry T
= Dimtn fyps and 3lze
Recald - whai ars cupporisd
Store = Bucoacor Instruction
¥ - Jumps, condltions, branches
Next - fafoh-deoode.-axssods i Impllss
InEirusdian
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General Purpose Registers Dominate MIP 5 | Registers
nh 3 |
= Programmables ciorage Al
- 2%32 x bytas of memory -
' 1876-18%83 ol maphinec uea general purpose reglcisre +  H x32-bit OPRc (RO =) z
+ Advaniages of reglcisrs + 22 ¥ 22.bit FP ragc [pairsd DP) $
- ragichars are fucdsr than memaory e LR e —
hl
- registarc are sacler for & coempliar o uce
e, (448} — |C=D] - (E*F) oan do mutbiplisc In any order
e chaok
- maglcbare can holid varabiec
mamory e o reduosd, o program le cped up
[Ginos mgleisrs mre factisr $ham meamony )
pode dencly Improves (cinoe regisber namad wih fewer b
mamory lceaten)
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Hemurr Addre55ing .ﬂu:IdrE55ir1E 'DI:ljlectr.: Endianess and AIiEnment
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= Hmoa sould read a 22-5H word ac Tour loads of bybtae from
exquential Byis sddrecses or ac ane boad word from a single byds
. afafg =4
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Endian:  address of most significant byts = word addre
=E|;E|mum:ru]m i i =

- IBM 3E0/370, Motorola 63k, MIP S, Sparc. HP PA
= Litisa Endlan-address of laast significant byte = word addrass

[xx00 = Litta End of word)
- Intel B0:86, DEC Vax, DEC Alpha (Windawa NT)
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