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Ubersicht

e FachChinesisch

e SPARC - UltraSparc llI/1V

e PowerPC - PowerPC 970(G5)

e X86 - Pentium4(Xeon), Itanium, (Pentium M)
e X86 - AthlonXP/MP, Opteron

e Vergleich, Diskussion
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RISC

X86

PPC
AltiVec
3DNow!
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CISC
AMD64
SPARC V8
QuadPumped
SpeedStep

SISD
IA/32
SPARC V9
Wintel
VIS

FachChinesisch

MIMD
|A/64
SIMD

SSE
POWERNow!

DDR
MMX
|IA/32e
SSE2
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SPARC- SUN

e aus SUN hervorgegangene “offene” ProzessorArchitektur
e SUN, Fujitsu, ...

e Nachfolgearchitektur der M68K Serie

e V7,V8 - 32 Bit SPARC Architekturen : SS (V8 - 1993)

e V9 - 64 Bit SPARC Architekturen : USI (V9 - 1995), USII (V9 -
1997), USIHI (V9 - 2001), USIV (V9 - 2003)
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Technologie

Adressbus
Cache

Speicher

1O
Skalierbarkeit
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UltraSparc Ill - Ubersicht

SPARC V9 (64 Bit), SIMD fahig (VIS 2.0), max. 1.2
GHz Taktfrequenz, max. 53 Watt@1.2 GHz

physikalisch 43 Bit = 8 TByte

64+32 KB L1 (OnChip), bis zu 8 MB L2 (extern -
256Bit@300 MHz)

OnChipController : SDRAM (128 Bit bei 133 MHz)
max. 16 GB

Sun Fireplane InterConnect, 256Bit bei 150 MHz, PtP

mehr als 1000 Prozessoren
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UltraSparclil - CPU

LZ-Cache
5MB
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JTAG

Fireplane Address Interconnect

37 bit + control + arbitration + ECC

UltraSparclil - MP

SDRAM
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2 bytes
p 200-350 MHz

Addr + Ctl

64 bytes + ECC

Data @ 75 MHZH

UltraSPARC Il Cu

CPU

Boot PROM |

1

Boot Bus l

CPU

16 bytes @ 150 MHz

32 bytes
@ 200-350 MHz

Addr + Ctl

JTAG UltraSPARC Il Cu

Dual CPU Data Switch

———————

Data @ 75 MHz

64 bytes + ECC

Fireplane Data Interconnect

32 bytes @ 150 MHz

SDRAM
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UltraSparclll - MP(2)

To System Address Repeater

Fireplane Address Interconnect

To /O Contrellers and
External Davicos =i Address Repeater
f [
Fireplane Address Interconnect
37 bit + control + arbitration + ECC v
- ] [ - - f [ -

| L2-cach el | LQ-cachel
Boot PROM l Boot PROM

es 32 bytes
i@ 200-300 MHz @ 200-300 MHz

32 bytes bytes
i@ 200-300 MHz i@ 200-300 MHz

SDORAM SDRAM SDRAM SDRAM
16 bytes @ 150 MHz

Boot Bus

¥ ¥ ¥y ¥

Boot Bus
\

¥

UlraSPARC NIl Cu
CPU

Yy

addr + ct JUirasPARC 1 cu IraSPARC Il Cu

16 bytes @ 150 MHz

Dual CPU Data Switch
(8 chip bit slice switch)

Dual CPU Data Switch
(8 chip bit slice switch)

ata @ 75 MHz

Data @ 75 MHz ata @ 75 MHz Data i@ 75 MHz

64 bytes + ECC ) 64 bytes + ECC 64 bytes + ECC ] B4 bytes + ECC
replane Data Interconnect Fireplane Data Interconnect
32 bytes @ 150 MHz ! 32 bytes @ 150 MHz

To /O Controllars and

External Devices Level 1 Data Switch

Fireplane Data Interconnect

To System Data Switch
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UltraSparc IV

UltraSPARC IV Processor

Transaction Request Signals

data

L2 Cache Data (SRAM) < dat
ata
16 MB (8 MB per thread) . , 256 + 18 ECC
address ‘;19 A 250-300 MHz
Vg
L2 Cache L2 Cache l—
Tag Tag
y 3
I J v
UltraSPARC Il uitrasPARC Il |y M | address | MEMORY
Processor Pipeline Processor Pipeline C Vi » (SDRAM)
ul 75

75 MHz 512+
36 ECC+
data data”| 28 MTag

siu ‘e~ 2
128+ DCDSs
P 9 ECC+
7 M Tag
150 MHz 256+

18 ECC+
14 MTag
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PowerPC

e entwickelt vom Konsortium AIM (Apple, IBM, Motorola)
e Nachfolgearchitektur von M68K Serie

e G3, G4 - 32 Bit PPC Architektur, G4 mit AltiVec

e G5, 64 Bit PPC Architektur (LowCost Power4)

e POWER4, 64 Bit PPC Architektur (DualCore)
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Technologie

Adressbus
Cache

Speicher
(@)

Skalierbarkeit
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PPC970 (G5) - Ubersicht

PPC (64 Bit), SIMD fahig (AL-
tiVec), 1.4-2.0 GHz(PPC970)
bzw. bis 2.5 GHz (PPC970Fx),
typ. 42 Watt@1.8 GHz
physikalisch 42 Bit = 4 TByte
32+64 KB L1 (OnChip), 512 KB
L2 (OnChip)

kein OnChip Controller !

High Bandwidth Processor Bus, 2
* 32 Bit bei 1/2 CPU Takt, PtP
empfohlen bis 8-Wege, typisch
2-Wege (Mac G5)
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X86 - Ubersicht

zurtickgehend auf Intel 8086/8088 Prozessor (IBM XT)

80286(16/24), 80386dx(32/32), 80386s5x(32/16),
80486dx(32/32),80486s5x(32/32)

Pentium(MMX), Pentiumll, Pentiumlll, PentiumlV, Celeron

AMDK5, AMDK6, AMDK6-2/3, Athlon(K7-K10),
AMD64/Opteron

Cx586, Cx686, Cx-M2/3
VIA C3, Transmeta
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Pentium4 - Ubersicht

Technologie |IA-32, SIMD fahig (MMX,SSE2/3), 1.3-2.0 GHz Takt-
frequenz (Willamette), 2.0-3.2 GHz (Northwood),
3.2-3.4 Ghz (Prescott), HyperThreading (seit 2.4 GHz
Northwood), (typ. 94/max. 108)Watt@3.2 GHz

Adressbus physikalisch 36 Bit = 64 GByte

Cache 12+8 KB L1 (OnChip), (256KB/512KB/1024KB) L2
(OnChip - 256Bit@CPUClock), (1MB/2MB) L3 (On-
Chip - 64Bit@FSB-Clock))

Speicher kein OnChip Controller

1O 64 Bit bei 100,133,200 MHz FSB - QuadPumped
(3.2,4.2,6.4 GB/s)

Skalierbarkeit | 1 - 4 Wege
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Technologie

Adressbus
Cache

Speicher
1O
Skalierbarkeit
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[tanium?2

|IA-64, SIMD fahig (MMX,SSE3), 0.9-1.5 GHz Takt-
frequenz, max. 130 Watt@1.5 GHz

k.A.

16+16 KB L1 (OnChip), 256 KB L2 (OnChip - max.
64 GB/s), (1.5 MB,3 MB,6 MB) L3 (OnChip - max.
32 GB/s)

kein OnChip Controller
128 Bit bei 400 Mhz System Bus, Ptp
k.A.
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Athlon XP/MP

Technologie IA-32, SIMD fdhig (MMX,3DNow!, SSE), 1.33-
1.73 GHz (Palimino), 1.8-2.2 GHz (Thoroughb-
red), 1.8-2.6 GHz (Barton), max. 72 Watt@2.466
GHz(XP3200+), max. 60 Watt@2.2 GHz(MP2800+)

Adressbus 32 Bit = 4 GByte

Cache 64+64 KB L1 (OnChip), (256 KB/512 KB) L2 (OnChip
- CPUClock)

Speicher kein OnChip Controller

1O 64 Bit bei 100,133,166,200 MHz FSB - DoubleData (
GB/s)

Skalierbarkeit | 1 - 2 Wege
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Athlon - CPU

Branch
2-way, 64KB Instruction Cache | Predecode Prer:i cfl o
24-entry L1 TLB/256-entry L2 TLB Cache Table

Fetch/Decode Ry 3 yyay x86 Instruction Decoders
Control

Instruction Control Unit (72-entry)

Integer Scheduler (18entry) » FPU Stack Map / Rename
L. FPU Scheduler (36entry)
L2 Cache

L™ FPU Register File (88entry)
FADD FMUL

FStore MM X MmMX
3DNow' DNow!

2N

2-way, 64KB Data Cache

16-way,
512KB
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Technologie

Adressbus
Cache

Speicher

1O

Skalierbarkeit
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Opteron

AMDG64, SIMD fahig (MMX,3DNow, SSE2), 1.4-2.4
GHz Takfrequenz, max. 85 Watt@2.2 GHz

physikalisch 40 Bit = 1 TByte

64+64 L1 (OnChip), (1024 MB) L2 (OnChip -
CPUClock)

OnChip Controller (100,133,166,200 MHz DDR ), bis
zu 4 DIMM's (64 Bit) bzw. 8 DIMM's (128 Bit)

HyperTransport bis 3 * (2*16) Bit bei 400 MHz Quad-
Pumped (6.4 bis 19.2 GB/s), PtP

1-, 2- und n-Wege
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VI [4: 0] —
THERKIDA,
THERMDC
THERMTRIP _L afp—ro
COREFB_HIL
PRESENCE_DET

L CLIKIM_HAL[1:0]——
LO_CTLIN_HLl] —
LO_CADIN_HIL[1 50—

LO_CLKOLT_HIL[1:0] —]
LO_CTLOUT_HL[O] g—-7F
LO_CADCUT_HIL[1 50] —}

LD_REFJ
LD_REF1

L1_CLKIN_HA [ 0 ——

C1_CTLIN_HIL|0]
L1_CADIN_HIL[15:0]
L1_CLKOUT_HA[1.0] t——
(1 CTLOUT_HiLE]

r
|

|

I

| L1-CADOUT_WIL[150] f—f—
L2_ CLKIN_HIL[ 10 e
I L2_CTLIN_HL[a

| L?_u:n.l:m_H.Ln-m::::
| LZ_CLKOUT_HA[:0] —f—]
I

L

L2 CTLOUT_HA[O]
L2_CADCUT_HL[1E10]

LOTSTOP | s
[STS1-1SS i —
[ —

CLIKIN_H/IL———
FBCLKOUT_HL s——]
VODA—

Links 1 and 2 are available

on Server/Workstation

F §4-Kbyte T §a-Kbyte |
I L1 1-cache!lL1 D-cachél

1-Mbyte
CPU Core L2 Cache
& , 8
g Northbridge £
&= T .
=5 £ iz
- = PRg
&~ = 2ig
T & 22
g2
e B
[=
[=

JTAG
and
Debug

products only.

Opteron - CPU

MEMCLE_LIP_HA[3:0]
MEMCLE_LO_H/L[3:0]
MEMCKE_LP
MEMCKE_LO
MEMRESET_L
MEMCE_L[T10|
MEMADD[13:0]
MEMEANE[1:0]
MEMRAS L
MEMCAS L
MEMWVE_L
MEMDZE[35:0]
MEMDATA27 1]
MEMCHECK[15:0]

MENZMN
MEKEP
MEMVREF

oI

TED

TCK

THS
TRIT_L
DEREQ_L
CERDY
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Zukunft - Vergleich - Diskussion

Intel : Pentium4 Erweiterung mit AMD64 bzw. |IA-32e (2004),
ltanium2 mit 2 Cores (2005), Pentium V mit 2 Pentium M Cores ?

AMD : Opteron mit 2 Cores (2004/2005)

SUN : Entwicklung von USV eingestellt, Zusammenarbeit mit
Fujitsu

AIM : POWER4+, POWER5 777
Gibt es den besten Prozessor / das beste System ?

Was ist wichtig ? Zuverladssigkeit, Preis, Stromverbrauch vs.
Warmeentwicklung, Skalierbarkeit (2-,4-,n-Wege), benutztes
Betriebssystem, vorhandene Software, Wartung
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http://www.sun.com
http://www.intel.com
http://www.ibm.com
http://www.apple.com
http://www.motorola.com
http://www.amd.com

http://www.hypertransport.org/

Referenzen
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Ende

ENDE
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