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Co je to graficka karta?

« Hardverovy komponent pocitaca urceny na spracovanie obrazu, videa a 3D grafiky

« Hlavny vypoctovy prvok - GPU teda procesor optimalizovany na masivne paralelne

VypocCty

« Navrhnuta tak, aby naraz spracovala velke mnozstvo podobnych operacii
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Compute unit - zakladny vypoctovy blok GPU




InsStrukcie

« Aj GPU ma ISA

» Napriklad RDNA ma sedem zakladnych typov instrukcii:

« Scalar compute - skalarne vypocty pre riadenie programu a pracu s konstantami
« Scalar memory - nacitanie alebo ulozenie skalarnych dat

» Vector compute - hlavné shaderové instrukcie

« Vector memory - pristupy do pamate pre vektorove data

* Branches - vetvenie programu, podmienky, slucky, skoky

« Export - odovzdavanie vysledkov dalsim castiam grafickej pipeline

« Messages - instrukcie na komunikaciu s inymi hardverovymi blokmi GPU




*1085-2000 AT

. * 2006-2010 Fusi

4 kapitoly usion era
Radeon e 2011-2018 GCN era

* 2019-sucastnost RDNA era
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« Kanadsky vyrobca grafickych
Procesorov

* VV 90. rokoch sa presadili serie
Wonder, Mach a Rage

* VVznik znacky Radeon
 Radeon R100

* VV roku 2006 odkupene AMD
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* Integracia ATl do AMD
* VVznik APU (Llano)

The Future

~ Brought to Youby AMD
Introducing the AMD APU Family:

« Radeon HD 4000 a 5000

* DirectX11 support




* VLIW je nahradeny

GCN(gra
- RISC - S

« Radeon

* Polaris a

ohics core next)

MD architektura

HD 7000
Vega(HBM)
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« Architektura optimalizovana na
hry

e Co znamena RDNA?

. FSR, Al, Chiplety
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DRIVING PERFORMANCE AND EFFICIENCY LEADERSHIP

Advanced Node

. Snm AvDS
;’ RDNA 4
7nm Ao :
RDNA 3 e
- e Navi 4x
— RDNA2 “Navi 3x”
RDNA AMOD
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RDNA 1 RDNA 2

« PCIE 4.0 « Ray Tracing

* FPS/Watt * Infinity Cache

« GDDR6 * Vram focus

RDNA 3 RDNA 4

* Chiplety * Focus na Al compute —
* Al akceleratory S * Prvé plne funkéné Radeon karty V1 £

« RDNA 35
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« AlAlAl

Fotky grafickych kariet AMD, 5700 xt, 6900xt, W7900, 9060xt
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Technologie
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AMD Radeon RX 7900 XTX (Primary/Discrete)

Resizable BAR (2) S
Unlocks dGPU memory for performance

Enabled




FSR

» Upscaling
obrazu

e 720p na
1440p

* Frame
generation
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AMD FSR 3.1 AMD FSR 4

Performance Mode Performance Mode

Porovnanie technolégii FSR od AMD
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HBCC

Technologia predstavena s architekturou Vega ‘

« Pouziva pamat HBM

Processor Silicon Interposer

Karty Vega 56 a 64 1024 Processor
- 5l

Radeon VII

_ _ Processor
GDDR6 DRAM GDDRE PHY

PCB
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ROCmM

Rozsiruje vyuzitie GPU mimo hrania hier

OpenSource platforma AMD pre GPGPU a akcelerovanée vypocty

Vedecke vypocty, Al, HPC a machine learning

Zbierka kniznic

AMD CDNA architekura

Prepojenie Radeon hardvéru s vypoctovym softverom
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Block Diagram of a CDNA3 Compute Unit
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Block Diagram of an RDNA3 work group processor

m:‘wmz«mmwmh O S L
1

Texture
Filters
Ray

Accelerator

LD/ST/Tex
Addr

e o

| Lo/sT/Tex
Addr

Ray
Accelerator
Texture
Filters

19




Diagnostika

 HW/info64, 3DMark a

GPU-Z

3DMark Score
Graphics Score

Graphics Test

& SETTINGS

Rendering AP
GPU
Display

GPU connected to display

& GRAPHICS CARD
Graphics Card AMD Radeon RX 7900 XTX
Vendor hire
¥ of cards
5LI/ CrossFire
Memory
Clock frequency
Average clock frequency
Memory clock frequency
Average memory clock frequency
Average temperature
Driver version

Driver status

Name
GPU
Technology
Rel : Date
BIOS Version
Subvendor
ROPs/TMUs
Shaders
Pixel Fillrate
Memory Type
Memary Size
Driver Version
Driver Date
GPU Cloc
Default Cloc
AMD CrossFire
Computing

Technologie

AMD Radeon RX 7

MNavi
= e P 2
5nm Die Size = 306 mm RADEDN

GRAPHICS

Nov

Sapphire Devi
Bus Interface
6144 Unified Direct Support
514.4 GPixel Texture Fillrate
GDDRSE | ng) Bus Width
4576 MB Bandwidth 960.0 GB
Adrenalin 1 Win11 64

Mar 09. Digital Signature WHaL
6MHz  Memory 0 MHz Boost 79 MHz
6MHz  Memory 0 MHz Boost 579 MHz

Disabled izable BAR Enabled

OpenCL [_]CUDA

Sensor

o 1

GPU [#2]: AMD Radeon RX 7900 XTX: Sapphire RX 7900 XTX Nitro+
| GPU Temperature

| GPU Memory Junction Temperature
! GPU VR VDDC Temperature

| GPU Hot Spot Temperature

| GPU VR SoC Temperature

! GPU VR VDDIO Temperature

| GPU VR VDDCI Temperature

> | GPU Hotspots

# Gpu core Voltage (VDDCR_GFX)
# GPU Memory Voltage (VDDIO)

# GPu SoC Voltage (VDDCR_SOC)
# GPU Memory Voltage (VDDCL MEM)
GPU Fan

f GPU Core Current (VDDCR_GFX)}
# GPU Memory Current (VDDIO)

# GPU SoC Current (VDDCR_SOC)
# GPU Memory Current (VDDCL MEM)
# GPu core TDC Limit

# Gpu soc TDC Limit

# cpu USR TDC Limit

# GPuU Core Power (VDDCR_GFX)

# GPu Memory Power (VDDIO)

# GPU SoC Power (VDDCR_SOC)

# GPU Memory Power (VDDCLMEM)
# GPU USR Power (VDDCR_USR)

# Total Graphics Power (TGP)

# Total Board Power (TBF)

# cru Power Maximum

# GruU FFT (Sustained)

# GPu PPT Limt (Sustained)

# GPU PPT Limit (Short)

(T GPU Front End Clock

(€ GPU Shader Clock

(€ GPU Front End Clock (Effective)
(€ GPU Memory Clock

(€ 6PU SoC Clock

(€ GPU FCLK

(T GPU FCLK (Effective)

> (€ GPU Shader Clocks

> (€ GPU Shader Clocks (Effective)
(€ GPU Shader Clock Frequency Limit
(T GPU Shader Clock Frequency Limit (User)
(€ GPU Utilization

(€ GPU D3D Usage

( GPU Memory Controller Utilization
> (S GPU D3D Utilizations

(€ GPU PPT Limit (Sustained)

(€ GPU Core TDC Limit

(€ GPU SOC TDC Limit

> (€ GPU Thermal Limits

(C GPU Fan PWM

(€ GPU D3D Memory Dedicated

(€ GPU D3D Memory Dynamic

(T PCle Link Speed

(€ GPU Memory Usage

(C Framerate

NPU [#1]: Intel NPU
(C NPU Clock

Current

58.0 °C
72.0°C
56.4 °C
63.0 °C
56.9 °C
57.0°C
57.1°C
61.6 °C
0.674 V.
1353V
0.727 v
0.703 V
0RFM
12.838 A
12.151 A
7778 A
5.672 A
328.000 A
82.000 A
86.000 A
8.633 W
16.440 W
5.633 W
3.0988 W
0.470 W
42.865 W
54.556 W
55.670 W
42.903 W
339.000 W
406.800 W
1,298.9 MHz
179.0 MHz
229.5 MHz
909.0 MHz
750.0 MHz
1,201.0 MHz
906.2 MHz
1,355.8 MHz
217.3 MHz
3,220.0 MHz
3,220.0 MHz
11.0%

4.7 %

0.0 %

12.7 %
3.9%
9.5%

0.0%
3,185 MB
1,280 MB
16.0 GT/s

145,557 MB

0.0 FPS

731.3 MHz

Minimum

56.0 °C
70.0 °C
55.1°C
61.0°C
56.0 °C
56.0 °C
56.29C
57.1°C
0.674V
1352V
0727V
0703V

0 RPM
11.689 A
12.128A
5.900 A
5.649 A
328.000 A
82.000 A
86.000 A
8.149 W
16.408 W
4.286 W
3.975 W
0.283 W
41791 W
53.201 W
47241 W
41776 W
339.000 W
406.800 W
1,298.9 MHz
108.0 MHz
113.9 MHz
909.0 MHz
750.0 MHz
1,201.0 MHz
548.2 MHz
1,332.5 MHz
107.7 MHz
3,220.0 MHz
3,220.0 MHz
7.0%

2.8 %

0.0 %

0.0 %

12.3 %
3.5%
7.2%
47.9%
0.0%
3,113 MB
1,280 MB
16.0 GT/s
145,135 MB
0.0 FPS

731.1 MHz

Maximum

58.0 °C
74.0 °C
56.4 °C
66.0 °C
56.9 °C
57.9 °C
57.3°¢C
64.6 °C
0.700 v
1353V
0.853V
0779V

0 RPM
13.042 A
17.581 A
12.693 A
15.402 A
328,000 A
82,000 A
86.000 A
2.093 W
23.761 W
11.095 W
12177 W
073 W
63.622 W
79.029 W
87.666 W
62.941 W
339.000 W
406.800 W
1,299.5 MHz
1,356.0 MHz
229.5 MHz
2,487.0 MHz
1,086.1 MHz
1,702.9 MHz
1,143.5 MHz
1,381.5 MHz
219.1 MHz
3,220.0 MHz
3,220.0 MHz
18.0 %
8.1%
0.0%
0.0%

18.6 %
4.0%

148 %
68.0 %
0.0%

3,196 MB
1,337 MB
16.0 GT/s
145,557 MB
0.0 FPS

731.3 MHz

Average

57.2°C
71.3°C
55.7°C
62.3°C
56.4 °C
56.6 °C
56.9 °C
60.9 °C
0.697 V.
1353V
0.746 V
0.718 v

0 RPM
12.061 A
13484 A
7.525 A
7.421 A
328.000 A
82.000 A
86.000 A
8413 W
18.240 W
5734 W
5452 W
0.406 W
45.945 W
58.188 W
61.119 W
45.917 W
339.000 W
406.800 W
1,299.3 MHz
233.0 MHz
151.1 MHz
1,125.4 MKz
800.0 MHz
1,275.7 MHz
730.3 MHz
1,360.8 MHz
144.2 MHz
3,220.0 MHz
3,220.0 MHz
10.0 %
4.2%

0.0 %

13.5%
3.7%
9.2%

0.0%
3,136 MB
1,296 MB
16.0 GT/s

145,290 MB

0.0 FPS

731.2 MHz
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Buducnost

Silnejsi ray tracing — path traycing

Al = sucast GPU

Upscaler a generacia snimkov

Optimalizacia vykonu

Rozvoj silnegjsich integrovanych grafik

Vydanie novej Flagship karty L
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Produkty s AMD GPU




/droje:

[1] AMD. AMD RDNA Architecture. Dostupne online: https:.//www.amd.com/en/technologies/rdna
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Dakujem za pozornost

Priestor na vase otazky
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