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dvantages and disadventages of SRAM based FPGA physical
ing method. (2p)

a.) SRAM cell

m Properties
[ Reprogramable infinite times (static RAM)
[ Switching off the content of the SRAMs w_i}l be

lost
[ Switching on the program has to be
downleaded SRAM
- SRAM cell is connected to the gate of a pass [0 |
transistor. The transistor can be in open or 7 ]
closed state. Interconnections and MUXsare
also stored .

1 bit storing in SRAM (min. 6 tranzistors)@

' many tranzis@drs (standard CMOS), large size,
large dissipated power

- SRAMs do not need refreshing
1 Large 0.5-2 kQ resistance
10-20 femtoF large parasitic capﬁcitance
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Organization of a 4-way set
associative cache

Processor address
| T [ SetID | T, | Byte IDI
8 bits 5 bits
32 bit address: T1+T2 = 19 bits
24 bit address: T1+T2 = 11 bits

Each set contains Each line

4 lines and their
tags contains 32 bytes
Tag Array Data Array
¥
u

SetID Set ID
selects selects

one of 256 one of 256

Tag Sets Data Sets

.4
Byte ID identifies

location within line

b.) Virtex architecture
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the block diagram of a 4-way set associative 32Kbyte cache with 64byte cache

. ‘size! How many bits from a 64bit address should be stored in the cache? (5p)

Wthe architecture of a Xilinx Virtex FPGA Slice! (3p)

CLB: configurable logic blocks
BRAM: Block SelectRAM
1 dual-portos 4096-bit RAM
DLL: Delay-Locked Loop
Clock management
Clock dividing/multiplying 1.5, 2,
25,3,4,5,8,0r 16
Phase sift: 0°, 90°, 180°, 270°
10B: Input/Output Block

13 different 1/O standards are
supported (for example: LVDS)
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CELL Blade

« Cell BE Processor Blade
(~500GFLOPS peak)

— Dual 3.2GHz Cell BE Processor
Configuration

— 1GB XDRAM (512MB per
processor)

— Blade-mounted 40GB IDE HDD

— Dual Gigabit Ethernet (GbE)
controllers

— Double-wide blade (uses 2
BladeCenter slots)

— Infiniband (I1B) Option:

. Q? 0-2 IB 4x Host Channel
Adapters

« BC Chassis Configuration
(~3.5TFLOPS peak) AGe Ethemst
— Standard IBM BladeCenter One

1Gb Ethernet

— Max. 7 Blades per chassis (QS20
- 2 slots each)

— 2 Gigabit Ethernet switches

— External IB switches required for
IB option
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Odhefence problem in a bus based multiprocessor! (3p)
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GPU architecture - graphics pipeline

Input is list of geometric primitives, typically
triangles. Specific steps:

Vertex operations — transformed into screen
space and shaded, lights, parallel

Primitive assembly — vertices are assembled into
triangles

Rasterization — determining which screen-space
pixel locations are covered by each triangle, each
triangle generates a fragment

Fragment operations — color, textures, parallel
Composition — assembling the final image, closest
fragment to the camera



Evolution of GPU architecture

* The key step was replacing the fixed-function per-
vertex and per-fragment operations with user-
specified programs run on each vertex and
fragment.

Current GPUs support the unified Shader Model
4.0: supports at least 65k static instructions and
unlimited dynamic instructions/ 32-bit integers and
floating-point numbers/ arbitrary number of direct
and indirect reads from global memory/ loops and
branches

Architecture of a modern GPU

¢ CPU divides the pipeline in time — ~20 cycles/
operation

* GPU divides the pipeline in space, the part of the
processor working on one stage feeds its output
into a different part that works on the next stage
— thousands cycles/operation

* Successful because:
— In any stage could exploit data parallelism

— Each stage’s hardware could be customized with
special-purpose hardware for its given task

.
Input Assembler ‘Setup/ Rstr / ZCull

¥ v
Vix Thread Issue. Geom Thread Issue  Pixel Thread Issue.
v ¥

Architecture of a modern GPU

Disadvantage: GPU pipeline is dependent on
its slowest stage

Strict pipelined task-parallel architecture ->
increasingly built around a single unified data-
parallel programmable unit

Benefit: with all programmable power in a
single hardware unit
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Real-time emulation

Autnut of tha shannal 9

XUPV2P30
1 processor core (2 channel)
190 MHz clock frequency
190 million cell iteration/s
32x32 sized image
Virtex-II 3000
1 processor core (2 channel)
133 MHz clock frequency
133 million cell iteration/s
32x32 sized image

Real time emulation of
two retina channel
(25fps, 30bit accuracy)

Timestep 27ms

128 000 iteration/s

64x64 sized image

~0.5 billion cell iteration/s

I. Please describe the floating gate FPGA programming method
(advantages/disadvantages). (2p)

d.) Floating gate

Double gate technology is used, one of the gates are floating gates.The
other gate is fixed gate. INTEL is using this method.

= Properties: e
Programing : charge will be delivered to G I
floating gate, the transistor will be open, S
writing: charge will be deliverd to the word .
floating gate by using larger potential. line  lebegd
You can delete the progarams as well by gate
using UV light
The program is saved even if the power R
off. Floating Gate
large 2-4 kQ resistance
large 10-20 femtoF parazitic capacitance Source Orain

N
2. Specify the types of wires in an FPGA, how can be minimized the wire delay on an
FPGA? (3p)
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CASTLE architecture with pipeline between Pipeline inside the multipliers and adders
the multipliers and adders.

5. Milyen megfontoldsokkal csikkenthetd a kivezetés-szam igény az emulalt digitalis
CASTLE architektdirdban? (3p)
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5.13. dbra. A Virtex-5 slice szerkezete.
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4.3. dbra. Block diagram of the Synergistic Processor Element



Organization of a 4-way set
associative cache

Processor address
| T ] SetID | T, ]symln]
8 bits. 5 bits.
32 bit address: T1+T2 = 19 bits
24 bit address: T1+T2 = 11 bits
Each set contains
Each line
4 lines and their
tags contains 32 bytes
Tag Array Data Array
L4
SetID SetID
selects selects
one of 256 one of 256
Tag Sets. Data Sets
.4
Byte ID identifies

location within line
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7. Mutassa be eéy példan keresztiil a cache koherencia problémat! Mutasson ra egy
egyszerii megoldast (snooping bus) (3p)
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At=h ckvidisztans iddlépés: x(0).x(h).x(2h)....: b>0:
xp=x(8): Xy =x(t, +h):

o =% 1%, =Hf (%)

explicit formula

Alapkérdés: Konvergens lesz ez az algoritmus? Sajnos nem mindig!

tehat nem lesz konvergens a kozelitett

s6t ik divergens lesz egy stabil
neurdlis di kor digitdlis realizicidja!
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9. Milyen tipust parhuzamos architektira a ,,space variant” CNN ? (2p)
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4, i—légyan gyorsithat6 az emulalt digitalis retina modell szimulaci6ja és milyen dron?
(3p)

Kevesebb bit -> gyorsabb -> dra: kevesebb adatot tudsz mozgatni

8. Rajzolja fel ég,y RLDRAM memoria iras/olvasasi diagrammjat! (3p)

RLDRAM 3 read timing




