GPU ARCHITECTURE

FOR SLEEP DEPRIVED COLLEGE STUDENTS...

A GP WHATe WHAZZAT?

A GPU (GRAPHICS PROCESSING UNIT)
IS USED TO ACCELERATE GRAPHICS
PROCESSES IN A COMPUTER

THE EARLIEST PREDECESSORS APPEARED IN
THE 1970s, THEY HELPED, BUT STILL RELIED
ON THE CPU FOR CALCULATIONS

IN THE 1990s, THE FIRST ACTUAL GPUs
APPEARED, WHICH HAD THEIR OWN
HARDWARE FOR PROCESSING

AND ALSO DUMMIES
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HOW GPU BETTER?

GPUs ACHIEVE HIGHER THROUGHPUT BY
SACRIFICING CONTROL AND SINGLE
INSTRUCTION LATENCY

THERE'S A LOT OF SIMILAR CALCULATIONS
IN GRAPHICS, SO YOU CAN GROUP THEM
TOGETHER AND PERFORM ONE
CALCULATION ON THE WHOLE GROUP

THIS IS CALLED SIMD (SINGLE
INSTRUCTION MULTIPLE DATA)

DATA (CUDA 2.0)

THREADS: DATA AND A SERIES OF
OPERATIONS DONE ON IT

WARPS: SETS OF 32 SIMILAR THREADS
RUN ON A STREAMING MULTIPROCESSOR

BLOCKS: A WHOLE BUNCH OF THREADS,
MULTIPLE OF 32

GRID: WHOLE BUNCH OF BLOCKS
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STREAMING EEE
MULTIPROCESSOR T

| Dispatch Unit | Dispatch Unit

Has 32 CUDA CORES, WHICH CAN DO
FLOATING POINT OR INTEGER
CALCULATIONS
A WHOLE BUNCH OF REGISTERS TO HOLD CUDA Core \
BLOCKS AND WARPS
2 WARP SCHEDULERS, EACH FOR HALF
THE CORES /
4 SPECIAL FUNCTION UNITS, DO SINE,
COSINE...ETC
L1 CACHE
[

UNIFORM CACHE (HOLDS DUPLICATE OF
REQUIRED ROM CONTENTS) 64KB Sharod Momory /L1 Cache

Uniform Cache

Register File (32,768 x 32-bit)

Interconnect Network

Fermi Streaming Multiprocessor (SM)

GPU - ALMOST

Host Interface

BUNCH OF STREAMING MULTIPROCESSORS
L2 CACHE
ACCESs TO VRAM

ACCESS TO OTHER STUFF

Fermi’s 16 SM are positioned around a common L2 cache. Each SMis a vertical
rectangular strip that contain an orange portion (scheduler and dispatch), a green portion
(execution units), and light blue portions (register file and L1 cache).
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THE OTHER STUFF i Ty

SA, VLB, g (VRAM, WRAM, MDRAM, DDR, GDDR, HBM)

PMU VGABIOS
Unit v (initialization)|

VPU
GCA: EVERYTHING WE JUST COVERED Video Processing Unit

(de/compression of

VPU: USED FOR COMPRESSING AND R e =y
DECOMPRESSING DIFFERENT VIDEO HS R b T

Daala)
STORAGE FORMATS GCA

- DIF Graphics and Compute Array
DispLAY CONTROLLER: CONVERTS e v A . 30 e

VRAM DATA TO SOMETHING e e T - S

Display controllers Stream processors aka CUDA cores,
INTERPRETABLE BY SCREEN AND OUTPUTS RAMDACs TMUs (Texture Mapping Units),

HDMI audio ROPs (Render Output Units),
L2 cache,
DP audio

MEMORY CONTROLLER: CONTROLS Video underlay s
(VGA, DVI, HDMI,
MEMORY... DisplayPort,
S-Video,
o pos iy ko)
Component video)
PHY:
(LvDS, TMDS)
EDID
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