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Co je ukolem?

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

nejdulezitéjsi periferie (vnejSi pameti).
 Moznosti reseni:
* S ohledem na zavislost cena/vykon existuje
hranice vykonnosti, kdy
» datové cesty je mozné sdilet, nebo

« datové cesty je vyhodne sdilet.
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Pripomenuti: sbérnice x dvoubodovy spoj

* Anglicky: M

e Bus,

e point-to-point connection.
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Prumeérna a Spickova zatéz
o zatez: objem prenasenych dat za cas
e Cas — 0 ... SpiCkova zatez,
e das — « ... prumérna zatéz.
 Nevyuzita propustnost N

zatez

max. propustnost Spickova
zatéz

primeérna
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Obecné architektura Eoéitaée

Organizace hlavni paméti — tradicni schema (Intel a dalsi)
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Radi¢ paméti

Vyhoda tohoto feseni je

moznost pouzivat procesor

s ruznymi typy paméti
Novy typ paméti

= novy navrh radic¢e paméti
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Priklad z PC prostredi:

Backside
Bus

S| r— o, —

Pozor! Tohle je

dvoubodovy T— ' J'L\.
spoj! @1@

ISA
Devices
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The I/O Bandwidth Problem

* \WWhile microprocessor performance
continues to double every eighteen
months, the performance of the I/O bus
architecture has lagged, doubling In
performance approximately every three
years.

» Every time processor performance

doubles, latency only increases by a factor
of 1.2.
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Terminologie interfejsingu 1.

i Inte I‘fejS = interface = rozhrani = propojeni = styk = mezixicht.

» Spole¢na komunikacni ¢ast sdilena dvéma systemy, zarizenimi
nebo programy.

« Zahrnuje i prvky této hranice a doplrikové fidici obvody uréené k
jejich propojeni.

e Sbernice x dvoubodovy spo;.

* Adresova, datova, ridici sbernice.

e Brana.

* Multiplexovana/oddelena sbérnice.

* Procesorova, systémova, lokalni, V/V sbérnice.

A4M36PAP Pokro €ilé architektury po €itact




Ale pozor!

e Point-to-point
* neni totéz co
e peer-to-peer!
e Peer-to-peer arch. = rovny s rovnym
e a k tomu protejsek je
 architektura klient-server!
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Multiplexovana sbeérnice?

I Arbitracni podsystém I
Adresy a data
ARER . .
S casove
’ multiplexovaneé

<—| PrerusSovaci

DEVSEL# : At

PHASE PHASE PHASE PHASE
< BUS TRANSACTION >
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~

Architektura dnesniho PC

Mikroprocesor

S

Koncovy
bod

Koncovy
bod

PrepinaC

(rozbocovac)

4

Koncovy
bod

Ko;cc):gvy Koncovy
bod
Korenovy
komplex
Koncovy Koncovy KOS cgvy
bod bod o
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Aktualni systemova deska (02/09)

_{DDR3 memory 8.5 Gb/s)
( Intel Gnrfaa::"y HDHS memory 8.5 Gb@
QP | 25.6 GB's \[Dnna memory 8.5 Cbis )
(" ™
PCI Express 2.0
Graphics Support
for Multi-card L b X58 S
configurations: 3h lanes | O H
116, 2x16, 4x8 or X
other combination Clpsetem
\ Intel X58
2 GRis | IMI

Intel High )
Definition Audio

6 FC' E ress x1 LI0 MBS ICH1O /i m
( Xp )ea-:h x1 ICH10R %( eSATA:Port Disable )
intel Integrated '

e Tntel Matrix

GLCI LCI ) \_Storage Tech
/" Tntel Gigabit LAN -PC |or SPI Trtel Turbo
N Connect ( BIOS Support ) Memorywith User
inte Extieme iions
Zdroj puvodniho odkazu: TuningSupport ° :

http://www.svethardware.cz/art_doc-
2E98BCAFAE7771A1C1257551005B666F.html
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PCIl Express

* Proud (lane) tvori
4 vodice.

* Podle poctu
oroudu se urcuje
ink (x2).

e Jedna se o

jednosmerny
dvoubodovy spoj!
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Electrical Configuration

* The signaling technology used in HyperTransport technology is a
type of low voltage differential signaling (LVDS ).

 LVDS has been widely used in these types of applications because
It requires fewer pins and wires.

» Cost and power requirements are reduced because the transceivers
are built into the controller chips.
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HyperTransport 1002 £ 10% HyperTransport
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Do ,J \ } \
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Figure 4. Enhanced Low-Voltage Differential Signaling (LVDS)



PCIl Express x4,

x16,
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x16 sloty,

wispolu se standardnim 32b PCI

slotem

na desce LanParty nF4 Ultra-D
jednoho vyrobce (DFI).
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PCle Links and Lanes

e Each link consists of one

more lanes

 Each lane is 1-bit wide (4
wires, each 2-wire pair can
transmit 2.5Gb/s in one

equal number of 1's and 0’s;
net data rate 2 Gb/s per lane
each way.

Thus, the net data rates are EE— EE—

direction)
o Upstream and downstream
now simultaneous and
symmetric
 Each Link can combine 1, 2,
4,8, 12, 16 lanes- x1, x2, etc.
« Each byte data is 8b/10b
encoded into 10 bits with
W : W :

GB/s (x16), each way



Perspective

e \What about PCI Express?

[
=

S EACA LT DA SRRREREO A

Each data lane of a PCI Express card
transmits 250 Mbytes/s in each direction.

As shown here an 8 lane PCI express
connector has 49 total pins



PCl as Memory Mapped I/O

* PCI device registers
are mapped into the PCl Device
CPU'’s physical
address space

» Accessed through

loads/ stores (kernel
mode)

 Addresses assigned
to the PCI devices at

boot time

* All devices listen for
their addresses




Brana, anglicky port

Bunka v adresovatelném
prostoru V/V zarizeni
nebo pameti.

Stavebni prvek
Interfejsingu.

Obecne je to 8/16/32 b
bunka, registr, ale ...

uvidime, ze nekdy se bez
klopnych obvodu obejde.
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Pfipomenuti - terminologie interfejsingu

e Synchronizace prenosu udaju
« asynchronni,

e synchronni,
e pseudosynchronni,

e izochronni.

e Pozn.:

* nasledujicim ¢asovym diagramum, signalovym
sledum, se obvykle fika protokol sbérnice.

« Uvidite jeden sbérnicovy cyklus.



Priklad synchronniho prenosu

Read cycle with 1 wait state
T4 T2 T3
> 1,
ADDRESS X Memory address to be read X
Tos
DATA Data k
—_— | T Tmn
MREQ

<~ T ”*

RD i -

\k /

/
ThaL Town
WAIT
N
N\ il
Time ———
()

Symbol Parameter Min Max Unit
TaD Address output delay 11 nsec
T Address stable prior to MREQ 6 nsec
Twm MREQ delay from falling edge of & in T4 8 nsec
TrL RD delay from falling edge of @ in T4 8 nsec
Tps Data setup time prior to falling edge of & 5 nsec
Tk MREQ delay from falling edge of & in T 8 nsec
Tru RD delay from falling edge of @ in T3 8 nsec
Data hold time from negation of RD (o} nsec

(b)



Priklad asynchronniho prenosu

ADDRESS x Memory address to be read x
MREQ \ /




Jde to I jinak?

AD — — (aDORES ":5—@”“) i("”f@( LO Pt —tn

Stavove signaly, e — — R g

kterymi zarizeni R .
PR move \ i ON\__4 g

(iniciator nebc -

target) zadao TROY# [ i TN\ Q

vlozeni A F X

o
PHASE PHASE
ta kt u < BUS TRANSACTION >

Ano, pseudosynchronné!



A kdy je synchronizace izochronni ?

e Vizochronnim pfenosu se prenasi udaje s konstantni
prumernou rychlosti !

 Jinak: za urCity Casovy interval se prenese vzdy stejny
objem dat, ale okamzita rychlost prenosu nemusi byt
stale stejna.

o Typické pro moderni multimedialni zafizeni.

* ReSeni: pouziva se nékolik soubéznych prenosovych
kanalu, jednim kanalem se obsluhuje nékolik periferii,
atd.

* Pripomenuti:

« synchronni pfenos — pfenos konstantni okamzitou rychlosti,
e asynchronni pfenos — zafizeni jsou z hlediska ¢asovani nezavisla.



Blokove schema adapteru

Interface to Interface to
System Bus External Device

~A ~A

ﬂ Data Registers D— —> Eﬂﬂ:“a] -
Data ' Device

e M— Interface

/ Logi
: Status/Control Registers D B

] :

-

Data

Status

Control

Address
Lines‘ > S External Data
10 ¢ ) Device
Logic Interface Status
Control i
;__r.li“r::s -+ / Logic Control

A kde v ném jsou ty brany?
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Vychazejme z toho, ze

e Procesor neumi nic jiného, nez

e pracovat podle predem pripraveneho
programu, nebo

e reagovat na (vnéjsi) preruseni (startem
obsluzného programu).
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Vyvojovy diagram synchronizace prenosu

automaticky start pfevodu

Tento typ
synchronizace -
anglicky polling.

Cti na stav prevodu

|+

provedeni pfenosu dat

*




Jsou | Jineé moznosti synchronizace?

* Ano! Krome programovaneho V/V dat
muzeme jeSté pouzit:

e VIV S pFeruéenl'm, angl. Interrupt driven 1/O,
e V/V pomoci DMA, bwma driven 1/0,

* V/V pomoci specializovaneho
procesoru.



Podrobnéjsi diskuze k DMA

o Zalezi na tom, jak je DMA implementovan.

 Moznosti jsou:
e zastavovanym procesorem,
« kradenim cyklu,
 transparentni DMA.
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RAID N

 Redundant Array of
Inexpensive/Independent Disks.

* Vyhoda? Zvyseni chybové odolnosti
vnejsich pameti.
 Poznamka: ne vsSechny architektury

skutec¢née obsahuji redundantni disky.
Nektere jsou optimalizovany na rychlost.
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RAID O

* Pro zvysSeni vykonu

systemu pevnych disku.

e tzv. “stripping”
(prouzkovanti)
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RAID O
AT T
N N
AL A2
A3 A
A NAS
A7 A8
N~ N~

Disk 0

Disk 1



RAID 1

* Pro zvyseni spolehlivosti
ulozenych dat.

e Oznacuje se jako
“Mirroring”.

* Nezrychluje, ale zvySuje
spolehlivost.

RAID 1
AT T
N N
AL 1 AL
A2 1 A2
A3 A3
At A
N~ N~

Disk O

Disk 1
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RAID 10

 Kombinace obou vySe popsanych.

* Vytvori se RAID 0O a ten se pak zrcadli na
RAID 1. Vysledkem jsou viastné dva RAID
0 obsahuijici identicka data.

 RAID 10 zvysuje jak vykon, tak
spolehlivost, musite ovsSem pouzit
nejmene Ctyri disky, nejléepe se stejnymi
parametry.
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RAID 5

o Uklada paritni informace,
nikoli vSak na jeden
vyhrazeny disk.

 V deg_radovaném rezimu se RAID 5
muse|l data ulozenana f+— F—- —F—- -
, . N~ N~ N~ N~
vadnem disku AL A2 4 A3 | (Ae

. , D B1 B2 Bp B3
odvodit z dat zbyvajicich [ & el el
disku a parity. DL I SRUES R SOP g N
e Zrychluje ¢teni, zpomaluje

~ ~ N~ N~

zapis.

A4M36PAP Pokro €ilé architektury po €itact




RAID 6

 Obdoba RAID 5,
pouziva dva paritni
disky s ruzne
vypoctenou paritou.  — - - -

N
s - AL A2 4 A A A
« Odolny proti Bl (B2 | (B | | B (B3

LS B NULST T I NGLCT R NCr S R i

vypadkim 2 diskd. =g e
~— \_J

* Rychlost Cteni jako
QAID 5 Zé.pIS Jeété Disk 0 Disk 1 Disk 2 Disk 3 Disk 4
pomalejsi.
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Vyrovnavaci paméti v IO podsystému

e Optimalnim reSenim disproporce mezi

* pozadavkem vysokého (ale drahého) HW
dimenzovaneho na Spickovou propustnost,

» vyhodnou prumérnou propustnost
* |SOU Vyrovnavaci pameti.

‘ ‘ ‘ napfiklad

- >
Kolisajici zatéz. Stala zatéz.

HW dimenzovany na HW dimenzovany na
SpiCkovou zatéz prumernou zatéz
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Realizace?

e Frontou.

* Kruhovou frontou,

e Paméti,

o Skrytou pameéti (cache).

e Bohuzel vSechny zvysuji latenci.
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The I/O Bandwidth Problem

A number of new technologies are responsible for the increasing
demand for additional bandwidth.

* High-resolution, texture-mapped 3D graphics and high-definition
streaming video are escalating bandwidth needs between CPUs and
graphics processors.

« Technologies like high-speed networking (Gigabit Ethernet,
InfiniBand, etc.) and wireless communications (Bluetooth) are
allowing more devices to exchange growing amounts of data at
rapidly increasing speeds.

« Software technologies are evolving, resulting in breakthrough
methods of utilizing multiple system processors. As processor speeds

rise, so will the need for very fast, high-volume inter-processor data
traffic.



