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Vyvoj technologii Tick — Tock cyKl

Rok 2017: Core i19-7960X: 16 jader, 32 vlaken; 2.8GHz zakladni takt, 4.2GHz-
4.4GHz boost takt, Quad-channel DDR4 2666 MHz.



S ¢im komunikuje procesor?

e S ¢im komunikuje procesor? Primo — pres Cipovou sadu?
* Operaéni pamnét’ — fadi€¢ dynamické paméti — pamétové moduly
o Graficky systém — GPU — PCle (AGP), rozhrani HDMI, DVI (VGA,.)

o Externi ulozisté — diskova rozhrani SATA (IDE, SCSI) — disky SSD,
HDD, diskova pole

o Ostatni vstup/vystupni zafizeni — PCle, USB, NIC (dfive PCI, COM,
LPT, PS2, ...)

o Systémové hodiny, zakladni vstup/vystupni systém UEFI (BIOS)



Integrace rychlych rozhrani - Intel

* Integrace 16-ti dvouvlaknovych jader CPU — L1, L2, L3 cache - vnitFni sb.

« GPU - PCI Express Gen. 3 (umoznuje dvé x16 linek nebo Ctyfi x8 linek pro
dedikované grafické karty), Multi-GPU support — Scalable Link Interface SLI,
CrossFire

* Integrovany radic DRAM - Ctyrkanalovy pristup k DDR4 pamétovym
moduliim 2666 MHz



Intel X299 chipset
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AMD Ryzen 1800X

 Cip 192mm2, 4.8 miliardy tranzistort, 14nm FinFET technologie, navyseni
40% vykonu na jadro pfi stejné frekvenci (3.6 GHz)

« TDP 95W, software k fizeni a monitoringu CPU - Ryzen Master

* Predikce instrukci - pfi opakovaném spousténi urcité aplikace — navyseni
vykonu

» vySSi boost XFR - az plus 100 MHz (po krocich 25 MHz) nad klasické
Turbo - dle vytizeni a s tim souvisejiciho chlazeni

« Dva komplexy CCX - 8MB L3 cache a 4 jadra



AMD Ryzen CPU complex - CCX

A CPU complex (CCX) is four cores
connected to an L3 Cache

The L3 Cache is 16-way assaciative,
8MB, mostly exclusive of L2

The L3 Cache is made of 4 slices, by
low-order address interleave

Every core can access every cache
with same average latency

Utilize upper level metals for high
frequency data transfer

Multiple CCXs instantiated at SOC
level
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Architektura Infinity Fabric - AMD

= Revamped internal architecture for low
latency, scalability, extensibility pRaianly Eontral Fabric

Cross-product leverage for differentiated salutions 3 8 8 8 8 3 8 8 8
= / Planes

Scalable Contral Fabric; SCF

Scalable Data Fabric; 501 8 8 8 8 8 8 8 8 8

Strone data and control backbone for enhanced _
Fouitiire Scalable Data Fabric

CPUs/CPUs/Accelerators

8§ 8 & 3

Memory

sbérnice mezi CCX, 2133 MHz - bézi soubézné s frekvenci RAM

vymeéna dat mezi CPU, PCle, | / O a pameéti
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Integrace rychlych rozhrani - AMD
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Integrace 8-mi jader po dvou vlaknech, hyperthreading — SMT
GPU - PCI Express 3 (2x16 linek nebo 4x8 linek pro externi grafické karty)

Integrovany rfadic DRAM - dvoukanalovy pristup k DDR4 pamétovym
moduliim 2666 MHz az 64 GB



Audio — LAC1220

 Oddélena deska plosnych spoju, stinéni proti RF

* Vlastni signalovy procesor

» zesilovaC+DAC

» SPDIF - Sony/Philips Digital InterFace standard AES3

« software Sonic Studio

o SupremeFX — High Fidelity HD Audio CODEC — multikanal

 De-pop MOSFET - pfepinani audio vstupu/vystupu s nizkym Sumem,
Uprava vstup/vystupni impedance


http://en.wikiaudio.org/AES_EBU

AMD X370 chipset
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AMD X370

« Cervené — dvojice bloku:
4xnapajeni jader + 2x SOC -
logika 1O a pamétovy fadi¢

Zelené — napajeni desky 24-pin
ATX , procesor 8+4 pin

mPCle slot — moznost WiFi
karty
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allows for monitoring of
temperatures at the input/output of any block

allows for constant
monitoring of flow rate of the entire loop

2 x Water Temp Sensors Water Flow Sensor




Architektura AMD versus Intel
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PCIl Express

Peripheral Component Interconnect Express - dvoubodovy spoj

Komunikuje sériové, pomoci paketlt — navySeni frekvence (paralelni
komunikace nezvlada vyssi frekvence kvuli problémum se synchronizaci,
tzv. "clock skew")

Verze 1.0 z roku 2004 se zakladni rychlosti 250 MB/s jednim smérem

PCle 3.0 odstranuje 8b/10b kodovani, pouziva "scrambling" (zména
posloupnosti bitu).

Pouzito 128b/130b kédovaci schéma, nizsi rezie 1,5 % ((130-128)/130).
Propustnost 8 GT/s



PCIl — Express - vyvo]
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PCl — Express - prehled

Year Bandwidth Frequency/Speed
1992 133MB/s (32 bit simplex) 33 Mhz (PCI)

1993 533MB/s (64 bit simplex) 66 Mhz (PCI 2.0)
1999 1.06GB/s (64 bit simplex) 133 Mhz (PCI-X)
2002 2.13GB/s (64 bit simplex) 266 Mhz (PCI-X 2.0)
2002 8GB/s (x16 duplex) 2.5 GHz (PCle 1.x)
2006 16GB/s (x16 duplex) 5.0 GHz (PCle 2.x)
2010 32GB/s (x16 duplex) 8.0 GHz (PCle 3.x)
2017 64GB/s (x16 duplex) 16.0 GHz (PCle 4.0)
2019 128GB/s (x16 duplex) 32.0 GHz (PCle 5.0)




PATA, IDE, ATAPI, CHS, LBA

« Advanced Technology Attachment (ATA), 1986 Western Digital — IDE,
EIDE. Paralelni technologie — PATA (primary, secondary, master slave)

 ATAPI —rozSiteni o packet interface - umoznuje prenaset prikazy (SCSI,
CD-ROM

 Adresace CHS (Cylinder, Head, Sector) byla nahrazena LBA (Linear Block
Adress) — jednorozmeérna adresa 48 bit (puvodné 28bit, pak

zdvojnasobeni jednotlivych €asti a vynechani Drive/Head)
Drive/Head  Cylinder High Cylinder Low  Sector number

o | |

27 24 23 16 15 8 7 0



Serial ATA — HW propojeni

Napa jeni

e Dvojice jednosmérnych symetrickych signalu
e Propustnost: SATA | - 150MB/s, SATA Il - 300MB/s, SATA IIl - 600MB/s
« Technologie Hot-Swap, Staggered Spin Up - postupny nabéh disku



Serial ATA viceurovnova struktura

Sériovy protokol, spoj
Point-to-Point

8 + 1 bit (data/fizeni)

Specialni znaky SOF,
EOF, SYNC, HOLD

Widmer-Franaszek 8b

/ 10b kod (jako 1 Gb/s
Ethernet)

Standardm

Host <=p- rozhram ATA

Povely 1 !'r;-;l'ill'i'.tl 1

Ovladam
zarizeni

Transportni
vrstva

I"I.-'I”-h'{' 1

Transportmi
vrsiva

Linkova
vrstva

I Ramce

Kod 8-10 ‘

Linkova
vrstva

Fyzicka

Trstva

t Kod 8-10

propojeni

Fyzicka
vIstva

<= Disk

t Povely v registrech



https://urchin.earth.li/~twic/The_Widmer-Franaszek_8b10b_code.html
https://urchin.earth.li/~twic/The_Widmer-Franaszek_8b10b_code.html

Serial ATA transportni vrstva

e FIS - Frame Information
Structure, typy:

* Registrovy typ - pfenos
z/do stinovych registru.

e Setup - nastaveni
parametru.

« Datovy typ - pfenos dat

Ramec 1

Ramec 2

SOF

FIS

CRC |EOF




AHCI

 Advanced Host Controller Interface (AHCI) - rozhrani pro komunikaci se
SATA fadiCi

 Hardwarova vrstva na urovni PCle mezi Cipsetem a SATA zafizenim
« ZajiStuje pokrocilé funkce NCQ, hot-plugging
 Umoznuje 64bitoveé adresovani LBA

« Vytvoreni Port Multiplieru



Native Command Queuing - NCQ

Without NCQ With NCQ

* Host (pocitac)
muze zadavat / /
povely (max. 32) :
bez ¢ekani na ;
dokonceni s,
pfedchoziho. A,

I
/ B

» Disk vyrizuje
povely v
optimalnim NG
poradi '




Native Command Queuing - NCQ

.—'-‘_-

o Disk m(ize podle potieby "I (
rozlozit dlouhy pfenos na |

nékolik mensich.
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Data { 2 — 1b || 1a




Pouziti DMA radice

Adapier SATA Adapter SAIA
L Registry, / Rﬁf
& ) &I )
 Disk muze
komunikovat ?,‘t};v:—“ - -
primo s paméti ) 2 =
pomaci _ -
vlastniho DMA - -
radice
Third Party DMA First Party DMA




SATA Port Multiplier

Jeden port SATA z HBA je
rozdélen na max. 15 porta pro
zarizeni + Port 15 (OxF) je Control
Port

Host Bus
Adapter

SATA

Hmi—b SATA

= Port 1

[P SATA

—" Port 3 1¢=—Pp SATA

Prepinaé

it 144—> SATA

Control

1 Port

Port Multiplier



Pripojeni, Externi eSATA

 SATA — jednoduchy P‘"’j Pé; Napéti
Point-to-Point kabel '

2 3 33V
« SATA Power konektor j 12-

e eSATA nema I 5| 2. | zem
napajeni j z:

SATA eSATA I el
TyPEA g 3

I 10| 2. fem

I 11 3| Otatky/zem

I 12 | 1. fem
13| 2.

14 3 12V

15| 3.



Flash pamet’ pro SSD disky

 Omezena zivotnost maximalnim poctem zapisu do stejného mista
o SLC - Single-level cell - vySSi cena i zivotnost, 1 bit na kazdou bunku

« MLC - Multi-level cell — vice urovni signalu na kazdou bunku (vice bitu) —
vétSi chybovost

* Implementace pfikazu TRIM — OS informuje SSD, které datoveé bloky
obsahuji dale jiz nepouzivana data

 Mezivrstva FTL - Flash Translation Layer - rovhomeérné opotfebovani
datovych bunék



Pamet'ove bunky typu NAND

» Skupina pamétovych bunék zapojena za sebou v ,sérii“
* neni mozné pristupovat k jednotlivym bitovym bunkam
* lepSimu vyuziti plochy Cipu (az o 45% oproti NOR)

* NejmenSi adresovatelna jednotka - stranka (page 2112 B, 2048 B - data),
pristup pres registr

* neékolik stranek sdruzeno do bloku (block)
« Cteni a zapis po strankach, mazani po blocich

o Zapis stranky 300 ms, Cteni 25 ms, mazani bloku 2 ms,



Disky SSD M.2

Non-Volatile Memory Express (NVMe) - protokol optimalizovan pro SSD

Rozhrani M.2 2280 pouziva slot PCle M.2

Vertikalni NAND (V-NAND)

Sekvencni rychlost ¢teni az 2500 Mb/s a zapisu az 1500 Mb/s
Nahodné ¢teni az 300 000 IOPS, zapis az 110 000 IOPS
Vydrz az 200 TBW (celkovezapsanychbatu behem o-ti let

il 120GB WD Green PC SSD SATA M.2 2280 e e
'MDL: WDS120GXXXX-XXXXXX DOM: DD MMM YYYY

o LR AT s ?ﬁf “

S/N: YYWWLLMNNNNN 5VDC: 0.0V 0.0A
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