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Itanium™ Processor Microarchitecture Overview

ltanium ™ EPIC Design Maximizes SW-HW Synergy

Architecture Features programmed by compiler:

Branch Explicit eI Data & Control Memory

: Stack Predication -
Parallelism @ Rotation Speculation

Micro-architecture Features in hardware:

Fetch Issue Register | |Control| [Parallel Resources
Handling

Subsystem

4 Integer +
4 MMX Units

128 GR &
128 FR,
Register
Remap

&
Stack
Engine

2 EMACs Three
(4 for SSE) levels of

cache:
2 LD/ST units L1, L2, L3

Instruction
Cache

& Branch

Predictors

anss|-9 ajdwis ‘1se4
solouapuadaq » sassedAg
\AAAAA

32 entry ALAT

ral Management

”l

Microprocessor Forum




essor Microarchitecture Overvie

6 1N {I'U |ons

- provids \
;;;;;;;;;;:::::::::::::i:;12 pw PS CIOC?

‘SP 20p rallel ops/clo

Kk
taI c\me w:%atlon

8 para%l ops / clock
N

for enterprlse &

Internet appl cations

| Microprocessor Foru October 5-6, 1999




d e 3 / Qh\ed f or ma ,‘m um th ro LIg h put

| Microprocessor Foru October 5-6,1999

®




_ Itanium™ Processor Microarchitecture Overvie

Pipeline

- [NEXECUION

- M Sielereyele ALLUS, 2 d/str
. ENACVERCENN Z0fcontrol
- EeRredicaterdeliveny & branch
RERNE/EXCEPioN//Retirement

“““;\‘Fro =N
. PEIEEREEechonup |
- MNeNGNRsructions/cycle
- MeEierarehy of branch |
prredicuors
siDecoUpling buffer

h WORD LINE
y EXPAND ‘R;E~NAME‘=,M;‘; DECODE

|PG/FET/ROTEXF/REN/ WLD/REG/EXE/DET/WRB

NSTPOINTER\ETka ROLAR ; EXECUTE XCEPTION WRITE-BACK
ERATION

IRStruction Delivery

sip)SpErsal i tp to 6
Sirtictions on 9 ports

SIREQ. remapping

*Reg. stack engine A

@perand Delivery

s REeg rread + Bypasses
V' REgjster scoreboard
- W' Predicated
dependencies

®

o roc or Fort SN N T s B October 5-6, 1999



~Itanium™ Processor Mic archl ture OverVI

C h “ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ-

IPG FET ROT

de a usmg rhlnt
ranch

tio
ndle decoupling buffe
e back endis stalle
bubbles

indle buffer

ictor tructures & Resteers

;ﬁﬁ.ﬁﬁj}\ @r\ si ve | n\\\\s tru t/on.,, fe tc h har d Ware S foad
\ghly\p \\\\\\\*rall;e‘_ ~~~~h/gh performance mach/ne

icroprocesser Foru NN October 5-6, 1999



z—fm
Branch

:;: Address Ad d ress

‘Q:Br Target

p e rfO rmance\*a‘cross a// Workloads

| Microprocessor Foru . O, T October 5-6, 1999




[V |cror0c Foru

Dispersal
A Network

Ac%\\/e\es h/gh/ para, e S X ecutlon WI th s/mple il

October 5-6, 1999




®

| Microprocessor Foru R T - October 5-6, 1999




_ - (OL |V|) captures data ret
| ister f| I e reac

\ A VO\:\[\\dS?i:;p\Ipe l/ne ﬂush to en ab / e a more
effe; “ v | fh/ gher th ro ugh put p/p eline

Microprocessor Foru S RN S October 5-6, 1999




'To endency Detect (x6

—PTo Branch ecution (x3)

mfﬁﬁﬁ‘; Retlrement (x6

hrp Erfa rm a‘nces hro u gh rem ‘o va/ of branch
;%n \\\*\*lt/es , 3 ***\rVer and Workstat/on app//cat/ons

IV |cror0c Foru NN - October 5-6, 1999




ocessor Micrearchitecture Overvie

->branc oS |

s roc Ford October 5-6, 1999




Checl
Exception

I
I
I
I
|
I
I
I

ks October 5-6, 1099




‘ f 8 SP FLOPs/c

9“‘ n‘ﬁ:“u‘lu -ad and s/w divide

Wldth fro n registers / me

ory

; 6x-b operand

=

y
"\

=

N 1 Nf batln g p‘aln‘t‘i‘f tperfo rm ance
-Microprocessor Foru SN

October 5-6, 1999



\Front Side Bus

Data

““~~\mnt Side Bu

Command/Address

\m \ an\d /Add res S~~~~;ﬁﬁ

1x E‘CC Correc‘tlo‘n 2 x ECC detectio
Parlty coverage W/ enhanced MCA

G 0 \\\\\Ehens,ve I n teg ‘t y fo\r h/ gh en d ap plications

® N

Microprocessor Foru October 5-6, 1999




r Microarchitecture Overvie

Benefi

Reliability
| Availability

Address parity

Reliabi

icro I'OC

Foru

t\an/um ™ pro ceslsor d ell vers the

. nﬁs\s\bn cr/tl\cal‘frel/ab/l/ti r equf ed by E-business

October 5-6, 1999



32
\Ré:t& ment &
;;\\~ ceptions

Shared

OO Fulle \C\i; ét /Af3¥21[15trL“3,h.f7
. compatibility in hardware

icronSosior Fon October 5-6, 1999




ocessor Mic arch| ecture OverVI

»+ |1 Instruction Cache and =
Fetch/Pre fetch Engine “|A-32

\bu nﬁﬁdl es DeC od e
R and :

Reg\leterxStack Engklne / Re Mapplng

Branch & Predicate . 128 FP Registers
B [ | Dual-Port

Registers l

BEIF gFloating
Cache | | Point
and | \Units
oe | || SIMD |
[

L2 Cache

- L3 Cache

5]
c |
)
=
o
@
&)
X
L
DA
= |
@
Z

=)
4
-

O
S
@

—_

o
o)
S

©

N (@)
o)
)

=

o

O

N

C
Controller




\\ance testl\ng/tunlng “accel“ ;‘at‘es in 1H OO S
\rot \yp sy\ em deploy ent by Intel and OEI\/I S early 2000

®

|Microprocessor Foru October 5-6, 1999







