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Co je ukolem?

* Propojit jednotlivé casti vypocetniho systemu
 Pozadavky:
 Vytvorit optimalni datové cesty hlavné pro

v "\ /

e zajistit koherenci pametového (nezapomente
NUMA!) podsystemu.

e Moznosti reseni:

* S ohledem na zavislost cena/vykon existuje
hranice vykonnosti, kdy

» datoveé cesty uz neni mozné sdilet.
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Nastin systemu:

Q@

Mem Mem Mem Mem

Propojovaci sit

« Hlavni pamét je distribuovana, ¢asti jsou u jednotlivych procesoru
(systém NUMA) ale globalné fyzicky adresovana a SP (cache) je
koherentni

« Jak takova ,Propojovaci sit* vypada?
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2ropojovaci sit muze, napriklad, vypadat taknle:
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Redeni: InfiniBand!

Kanalove orientovana prepinana struktura
se seriovou komunikaci.

1Gb/s — 30Gb/s.
Podobnost se siti? — ona to sit je!
Zakladni prvky — HCA, TCA, Switch/Router.
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InfiniBand - terminologie

HCA - Host Channel adapter. Pripojuje
procesor/y,

TCA — Target Channel adapter. Pripojuje
koncova zarizeni.

Switch/Router — Prepina¢/Smérovac.
Komunikace = zasilani zprav.
Zprava = pakety.
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InfiniBand

Switch = 16b adresa, 48k adres zarizeni, 16k
address multicast,

Router ~ IPv6

Spojeni — 1 servisni vzdy, 15 aplikacnich pres
jeden kabel.

Zarucena prenosova sirka (podobnost s ATM).
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————

TinfiniBand _

iy

[1.25 GHz

500MB/s - 6 GB/s

Pv6

68-4096 bytes

non-coherent

Yala ¥
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Infiniband — konektor kabelu:




Jediné reSeni naseho problemu?

e Nel!

o EXistuje reseni
automaticky
zajistujici

koherencil.
Jake?

e HyperTransport
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Konkrétné?

 HyperTransport (HT) technologie je rychly
dvoubodovy spoj s nizkou latenci
(zpozdénim) navrzeny s ohledem na
vysokou komunikacni rychlost. Propojuje
iIntegrované obvody v pocitacich,
serverech, vestavenych systémech a
sitovych a telekomunikacnich zarizenich
az 48x rychleji, nez je to bézné v jinych
technologiich. Je obvykle integrovan prfimo
V procesorul.
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Existing System Architecture HyperTransport™ System Architecture

AMD Memary
Processor Eighth-Generation
‘\ Processor DDR233

Graphics Slot Graphics Slot

% o s AGP
Tnterface '\‘
R -y ' AMD

2! SouthBridge [ HyperTransport™
RCIE ; IO Hub

Areas where performance

: Performance enhanced
can be improved
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Figure 11-1: Routing: Shared Bus vs. HyperTransport Point-Point

PCI/PCI-X System

System
Memory

Host Bridge

FCI/PCI-X

Each device i1s attached directly
to the host bridge and “sees”
all bus transactions

HyperTransport System

Downstream devices depend
on “forwarding” by tunnels for
their attachment to host bridge.
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HyperTransport™ Technology Basics

=
<>

HyperTréa'r'{é.portTM Technology buses have two

umdlrect:onal pomt -to- pomt Imks
> 2 links can be 2 , 8-, 16-, or 32-bits wide in each direction
> | i»-.m‘; Transport links have a data rate up to 16."..‘- 0 Megabitsisecond per |
clock)
* E.g. 4bits each way give up to 1.6 GB/sec total bandwidth
= E.g., B bits each way give up to 3.2 GB/sec total bandwidth

* E.g., 16 bits each way give up to 6.4 GB/sec total bandwidth
* E.g., 32 bits each way give up to 12.8 GB/sec total bandwidth

Packets are multiples of 4-bytes in length

Serial link with commands, addresses and data use the

same bits :
*HyperTransport is a trademark of the HyperTransport Technology Consortium. AMD and AMD Athlon
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Figure 3-1: HyperTranspert Signal Groups
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Figure 15-1: Simple Synchronous Clocking Interface

Clock Source
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Figure 14-2: HT Link Differential Dviver and Recelver

Vigr

Hyper Transport™
Devie
A

Hyper Transpor ™

i _h": II-I.-".' |I‘




Embedded Applications and I/O Tunnels

1 p T
\/O connector \[O connecto

®* For the 15t time in the industry:
» 1/0O devices shared among computation and communication industry
» Unique “TUNNELING” capability gives almost unlimited 1/0O expandability

» Fundamentally different microprocessor and memory controllers may be
designed to use the very same |/O components

» Pin count adjustable for the necessary Bandwidth
» Cost reduced due the the cumulative volume
» Extended component life
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HyperTransport™ Device Pin Count

Additional HyperTransport™ Device

signals
» Power OK (PWROK)
» Reset HyperTransport Device
(RESET L)
55-pin HyperTransport device bus
provides 12X the bandwidth of PCI-
32/33 with fewer pins

Signal to ground ratio is designed
to be 4:1

Optional link power down signals
for mobile systems

» HyperTransport Device Stop_|

» DevReq_|

Power per pin-pair is nil when in
HyperTransport Device Stop mode
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T 3 ™
HyperTransport Control Pair

Control Pair
Clock Pair
2.4 0r 8 Data Pairs

Clock Pair .
HyperTransport™

Device 2, 4 or 8 Data Pairs Device
A B

WVt

Ond
PWROK, RESET L required for proper reset & init
VhHyperTransport routed between devices is required for
proper common mode range

Bus Width (Each Way)

Data Pins (total)
Clock Pins (total)
Control Pins (total)
Subtotal (high speed)
VLDT
GND
PWROK
RESET L
Total Pins

N
F

ol & @

—

o
-h-h-kgab

=k
-9
o

g—k—*ﬁ)l‘éghh

-

DC Power per Pin-Pair: 4-9mW, 6 mWrypia
Signal to Vur/Gnd Ratio: 4:1




Figure 4-1: Four Byte Packet On An 8-Bit Interface

Example:
4 Byte Packet On An 8-Bif Interface

A

I
176543 210| (Byte D)

B
II 1 1 1 1 1 II
76543210 (Byte 1)
r ..?. — lalelclol  Bit Time
[76543210] Byte 2) ML~ Clock
B I
oo Byte O -3

I
17654 3210| (Byte 3)

-
CADD-7 @
8 ~—— DR
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Figure 4-2: Four Byte Packet On A 2-Bit Interface

Example:
4 Byte Packet On A 2-Bit Interface

NN

o B A

ot s lalelclolelrlel=l LIkl LivMnlolP] Bt Time
76543210/@ve0) [IMLIULMLLL clock
H & F E | I 1 ] L 11 |

LU L. Byte 0 Byte 1 Byle 2 Byte 3
765432 10| Byte1)

L K J |

L r e

P o N M
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capo1 , ((RO/N..C,BA
Device A S e e vice B




Figure 4-3: Four Byte Packet On A 16-Bit Interface

Examiple:
4 Byte Packet On A 14-Bit Inferface

[?65432 1 Dl (Byte O)
, -
lalzl Bit Tirne:

|?654321D|[Bwe1]

M Clock
e e
(76543 210] (Byte2)_ B (Byte O -3)
by ]
|7 65432 10| (Byte 3)
—
B A

CADS-15 i (Byt=a), (Byte1)
!

CADD-7 . k (ByTe2), [EI-‘,-'TED])

NS

Device A
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Multiple HyperTransport @ /0 Links

Memory Hub Memory Hub
and Host * and Host

Coherent HyperTransport™

“— Links —.'

Memory Hub Memory Hub
and Host and Host

Multiple HyperTransport™ /O Links
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Socket 040 Der Opteron verlangt nach einem
nenen Steckplatz und wird mit einer Core-
Spannung von 1,33 V versorgt.
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sSystem Architecture
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InfiniBand Hy
.25 GHz 400Mhz to 2.

=
=

L
i
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Suma sumarum

ﬁoth techniques are already in use

Both techniques provide much better
bandwidth than the previous ones

= Allows faster connectivity for parallel
computers, network connections, inside
clusters and common computers

- Hyper Transport allows fast internal
connections, InfiniBand fast internal and
external connections
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Hypertransport-based Co-processors
(cont.)
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Takhle vypada AMD Quad — Coherent HyperTransport

DRAM DRAM
K Z V4
MCT MCT
HyperTransport™ Link > ng
yo [yo [ F L[ E 2
| “«— E| H* | T «— T
l T Coherent 1 T
HyperTransport
T | HT* |, (—f 4 | HT* | T >
1/0 & 2 E = -y e I/0
E - T
MCT MCT
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HT* = HyperTransport™ technology DRAM DRAM
HB = Host Bridge Zdru]: AMD
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Step 1 Step 2

Read Cache Line
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Step 3

Read Cache Line M
Probe Requesty ‘ /

Probe Request 0 l

1]

Step 4

]
] 10
—

" Probe Request 1

[
vo [
|

U
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Step 5 Step 6

Probe Response 0

A — 1T
o ol
 — — I
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Step 7 Step 8
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CPUL Cte polozku, ktera je domovska v CPUS3 - dokonceni
Step S

Source Done
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Intelovské QPI?

21 |

chipset
R -l —-
Memory 9 _." ' Memory
nierface o PIEETET Processor H Interface
—p il ——-

11 . H Memory
Intﬂaﬁg H processor processor . Interface
chipset

Legend:

-d—» Bi-directional bus
sssse -—— Unidirectional link




IBM CoreConnect Bus

IBM CoreConnect
Processor Local Bus
32-, 64-, and 128-bits
Extendable to 256-bits
Data Buses Separate Read and Write

Multiple Bus Masters
4 Deep Read Pipelining
2 Deep Write Pipelining

Split Transactions
Burst Transfers
Line Transfers
On-Chip Peripheral Bus

Bus Architecture

Key Capabilities

Masters . External
Supports Multiple Masters Sl sl
Supported Conoliar | Contrater | [ 2 | [uarr | [use | [erio |
Bridge Function Master on PLB or OFB 3 i : ¢ t i
Data Buses Separate Read and Write y
o H On-Chip Peripheral Bus (OPB) 32-bit |
y

R T

PZI;‘L‘!O " intermupt oPB DMA VAL <—>| 10/100 Ethernetl
o nst Data Controller { | Bridge | | Controller -
A
T T t t Device
LB A J Y Control
Arbiter |-| Processor Local Bus (PLB) 128-bit | Register
Bus
“ ! : : }
L
Reset
PC133/DDR133 PCI-X SRAM Custom
SDRAM Controller [¥| Bridge [*—| Controller [*—| Logic [* gg;ﬁm:ml
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Wishbone

High High
Performance Performance
CPU core Memory
WISHBONE
High
Arbiter Performance
DMA core

http://cdn.opencores.org/downloads/soc_bus_comparison.pdf
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