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Integrované GPU

LacnejSia, integrovana alternativa ku konvencnym GPU

Vo vSeobecnosti maju mensi vykon a s 3D grafikou zvyknu mat
(najma starSie modely) problemy

Zdielaju systémovu pamat a Casto aj chladenie s CPU

MenSia spotreba, cena a rozmery v porovnani s konvencnymi GPU
Znacne rozSirene v oblasti komercne dostupnych notebookov
AMD, Intel, a Apple(ich SoC seria-M1,M2, M4)

RozSirené v hernych konzolach



System-on-a-chip

* Typ integrovane] GPU, ktora je
spojena nielen s CPU a
systemovu pamat ale aj ulozisko

* RychlejSie sa zahrievaju, no
zaroven zvyknu byt stavané s
adekvatnym chladenim

* Apple M1 SoC, Sony PS5,
Microsoft Xbox Series X
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Princip funkCnosti

Su integrované do motherboard-u cez
(N:(F))rLtJhbrldge, alebo na rovnakom Cipe ako

Rovnako ako neintegrovane GPU, rola
iIntegrovanych GPU spocCiva v spracovavani
komplexnych vypoctov na zaklade ktorych
funguje pocitacova grafika.

Kvoli zdielanej pamati s CPU je ich vykon
obmedzeny

Zaroven tato integracia redukuje samotnu
spotrebu energie

PCI Slots

Northbridge

(memory
controller hub)

Southbridge

(1/0 controller
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Flash ROM
(BIOS)




Vyvoj| a historia Integrovanych GPU

* 1991-SPARC Enhancement Chipset od Weitek-u

* 1995-(SiS)-prvy IGC(Integrated Graphics Controller):
SIS 6204 a 6205

* 1996-(AMD, ATI) Rage lI/Rage LT, neskor LT Pro
* 1999-(SGI)Cobalt IGC, (Intel)Whitney(82810 IGC)
* 2001-(Nvidia)nForce 200, XGPU pre Xbox

* 2002-(AMD, ATIP IGP 320, (Intel) Intel Extreme Graphics,
Nvidia nForce2 IGP

* 2004-Intel GMA-Graphic Media Accelerator
* 2006-PS3 vychadza s RSX



Vyvoj| a historia Integrovanych GPU

2007-Nvidia Tegra APX 250 SoC.......
2010-Intel HD Graphics séria
2011-AMD odkupil ATI, zacal sériu APU

2013-Konzole Sony PlayStation 4 a Xbox One bol
vydané s modifikovanou verziou AMD Jaguar APU

2017-Nintendo switch vychadza s NX SoC(Nvidia),
Intel UHD Graphics séria

2025-Switch 2 vychadza s Nvidia Drake-om



Integrovana Grafika-ATl Rage LT

Grafika AMD ATI Rage LT Pro
Vyslo 1997
Pixel Shaders 1
T™MU 1
ROP 1
Memory size(MB) 8
Clock Rate
GPU/Memory(MHz) 75/100
API(DirectX) 5.0
Bandwidth(MB/s) 800




Integrovana Grafika-Intel Gen 1

Shader

RAMDAC | Pixel API MPEG-2
Chipset |VySlo| Codename | Clock | Pipeline (\'\;l;?:)ld (Direct3D/ D\I\;II\éIT sﬁgdﬁ Video
(MHz) S Pixel) OpenGL) (MB) lat Accel.
810
810-DC 6.0,
100 11999 Whitney Veci z 0.8(PC10
810E 8.0/1.1 0)- MC
810E2 230 .| 30SW - 1'016373f)P C| (Motion
815E 6.0, P 4x pre | S210N)
2000, Solano veci z AIMM)
8925G 9.0/1.1

815EG




Intel Extreme Graphics(Gen 2)

Grafika Extreme Graphics Extreme Grahics 2
Vyslo 2002 2001 2003
Platforma Desktop Mobile Desktop Mobile
852GM, 852GME,
Chipset gjggl’_ 8;‘ stGE\’/ 830M, 830MG | 865G, 865GV | 852GMV, 854, 855GM,
’ 855GME
Codename Brookdale Almador Springdale Montara
Core Render Clock(MHz) 200 166 266 133-266
Pixel Pipelines 2
Shader Model
(Vertex/Pixel) 3.0 (SW)/No
API Direct3D-6.0(a niektoré prvky 9.0)/OpenGL-1.3/OpenCL(N/A)
Bandwidth(GB/s) 2.1 1 6.4 2.1-2.7

DVMT (MB)

64




Intel GMA(Gen 4)

: GMA
Grafika GMA 3000 | GMA X3000 | GMA X3500 | GMA 4500 | GMA X4500 X4500HD
Vyslo 2006 2007 2008
. 946GZ, B43, Q43,
Chipset 0963, Q965 G965 G35 Q45 G41, G43 G45
Codename Lakeport | Broadwater | Bearlake Eaglelake Cantiga
Core Render Clock(MHz) 667 533 800
Execution units 8 10
Shader Model
(Vertex/Pixel 3.0(SW)/2.0 3.0 4.0
API(Direct3D, OpenGL, : .
OpenCL) 9.0/1.4-1.5/ Nie 10.0/2.1/Nie
Bandwidth(GB/s) 10.6, 12.8 12.8 12.8(DDR2), 17(DDR3)
DVMT (MB) 256 384 1720




Intel GT(Novsie)

Grafika UHD Graphics 710 UHD Graphics 730 UHD Graphics 770
Vyslo 2021 2022
Codename Alder Lake Raptor Lake
Processor Model Celeron G6900, G6900T 13-15 15-19
Core Config 128:16:2 192:24:3 256:32:4
Clock Rate(MHz) 300-1350 300-1450 300-1650
API|(Direct3D, OpenGL,
OpenCL/NVulkan) 12/4.6/3.0/1.4
Bandwidth(GB/s) 76.8 89.6




Integrovana Grafika-Nvidia

Grafika GeForce 8200M GeForce 9100MG mGPU | GeForce 9400M G
Vyslo 2008
Codename MCP77MV, MCP79MVL MCP77MH, MCP79MH MCP79MX
Clock Speed - Core/

Shader/ Memory (MHZ) 400/800/800 450/1100/1066 450/1100/800(1066)
Core Config 8:8:4 16:8:4
Pamat(MB) 256 256 256

Bandwidth(GB/s) 12.8 17.05 12.8
Processing
Power(GFLOPS) 19.2 26.4 o4
API(Direct3D, OpenGL) 10.0/3.3




Integrovana Grafika-Nvidia

Grafika GeForce G 109 M XGPU NX-SoC
Vyslo 2009 2001 2017
Codename MCP79XT NV2A GM20B
Clock Speed - Core/ 450/800 233/200 768/1600
Memory (MHZz)
Core Config 16:8:4 4:2:8:4 256:16:162
Pamat(MB) 512 64 4096
Bandwidth(GB/s) 6.4 6.4 25.6
Processing
Power(GFLOPS) 43 13.9 393.2
API(Direct3D, OpenGL, 10.0/3.3/-/- 8.1/1.4/-I- J-I-11.3/Nvidia NVN

Vulkan, Iné)




Integrovana grafika na mojom
laptope(Dell Latitude E7270)

Intel HD Graphics 520

-"Funkcna” na notebookové pomery, no na editovanie a
niekedy aj niektoré low-end hry rozhodne nie optimalna

Meno Vyrobca | VySla |Architektura BUS
HD Graphics 520 | Intel |1.9.2015 Gen 9 Ring Bus
GPU Cores T™U ROP Base Clock
Skylake GT2 192 24 3 300MHz
FP16(Flops) DirectX | OpenGL| OpenCL |Shader mdl.
345,6 GLOPS 12 4.6 3.0 6.4
Execution Unit | Vulkan
24 1.3




AMD APU-Charakteristika

Accelerated Processing Unit
GPU integrované s CPU na jednom die/Cipe, SoC

Znacny upgrade vo vykone v porovnani so starSimi
integrovanymi GPU

Schopné Slusne renderovat 3D grafiku na pomery
integrovnych GPU

HSA(Heterogeneous System Architecture) Features



AMD APU-HSA Features

Prvy krat

Typ HSA Feature implementované v

GPU Compile C++ podpora

Optimized

Platform HSA-Aware Memory Management Unit 2012, Trinity APU

Zdielany Power Management

MMU pre CPU a IOMMU pre GPU zdielaju address space

Architectural PIne koherentna pamat’ medzi GPU a CPU 2014, Sony PS4,

Integration Kaveri APU
GPU pouzivaju strankovatelnu systémovu pamét s CPU

pointermi

GPU spracuva context switching

System

: GPU pre-empcia 2015 Carizzo APU
Integration

Quality of Service




Histoéria APU

2006-AMD zacal vyvoj APU, eSte pod menom AMD Fusion
2011-AMD zacal so sériou AMD APU, Lynx ,Llano* séria
2012-Virgo “Trinity“ séria

2013-Konzole Sony PI?&/Station 4 a Xbox One boli vydane s
modifikovanou verziou AMD Jaguar APU, Richland a Kabini
série

2014-Kaveri séria

2015-Godavari séria

2016-Carizzo a Bristol Ridge série

2017-Zen-based APU



Histoéria APU

* 2019-Picasso séria

* 2020-vysli konzole Sony PlayStation 5 a Xbox
Series X s modifikovanymi AMD APU, Renoir
séria

* 2021-Steam Deck vysiel s AMD APU, Cezanne
séria

* 2023-Steam Deck OLED vysiel s AMD APU

* 2024-PlayStation 5 pro vyslo s AMD APU



AMD APU-pocCiatocne modely

A4-6300B(Richland

Grafika E2-3200(Llano séria) | A4-5300(Trinity séria) séria)
Vyslo 2011 2012 2013
GPU model HD 6370D HD 7480D HD 8370D
Clock Speed(MHz) 443 723 760
Core Config 160:8:4 128:8:4
Processing 141.7 185 194

Power(GFLOPS)




AMD APU-novsie modely

Ryzen 5 3400G

Ryzen 7 4700G

Ryzen 7 5700G

Grafika (Picasso séria) (Renoir séria) (Cezanne séria)
Vyslo 2019 2020 2021
GPU model RX Vega 11 Radeon Graphics GCN 5" Gen
Clock Speed 1400MHz 2.1 GHz 2000 MHz
Core Config 704:44:16 11 CU 512:32:16 8 CU 512:32:8 8 CU
Processing 1971.2 2150.4 2048

Power(GFLOPS)




Buducnost' a vyvojove trendy

S novSimi sériami integrovanych GPU ako AMD APU a Intel GT, sa
integrovanej grafika z hladiska vykonu blizi k low-end verziam
konvencnych grafickych kariet

Trend miniaturizacie pravdepodobne umozni dalSie skoky napred vo
vykone a hoci dedicated GPU integrované nenahradia, kompaktnejSie
PC zostavy a notebooky budu rozhodne benefitovat z tejto inovacie

LepsSie framerat-y pre 3D rendering na setupoch integrovanymi GPU

Al akceleracia
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Dakujem za pozornost
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