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System-on-Chip (SoC)
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CHIPGIGAN * Omnipresent + very complex
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Poker um Deal mit weltweiten Folgen
Ein geplanter Megadeal in der Chipbranche sorgt fiir Kritik von Wettbewerbshiitern auf der y H eart : P r O C eS S 0 r
ganzen Welt: Das US-Unternehmen Nvidia will den britischen Chipdesigner Arm kaufen,
dessen Technologie den Kern jedes modernen Smartphones bildet. Bisher gehdrte Arm % Ve ry hOt R I SC'V
dem japanischen Telekomkonzern SoftBank und galt damit praktisch als ,,neutral” - dass
in fii
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Arm nun in US-Hand kommen soll, beunruhigt nicht nur China.
RISC-V-Prozessoren fliegen in Weltraum

Teilen 4

| 12.09.2022 18:08 Uhr Christof Windeck
Worst-Case-Szenario als Chance fiir offene Alternative

Sollte die Ubernahme von Arm durch Nvidia tatsdchlich Auswirkungen
auf die weltweite Rechnerproduktion haben, kbnnte das - zumindest
langerfristig - dazu flihren, dass sich Hersteller nach Alternativen zu
den Arm-Designs umsehen. Einen Kandidaten - bisher grober
AuRenseiter - gibt es dafiir schon. Mit RISC-V existiert ein

Konkurrenzstandard mit einem enormr

rchitektur ist offen verfligbar - ¢

fallt an sich keine Lizenzgebiihr a
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Intel Offers $2 Billion for RISC-V Chip Startup
SiFive: Bloomberg

By Paul Alcorn June 10, 2021

Die NASA setzt beim High-Performance Spaceflight Computing (HPSC) kiinftig auf RISC-V. Ein europaischer
Nanosat mit RISC-V-CPU umkreist bereits die Erde.




System-on-Chip (SoC)

« Omnipresent + very complex

e Heart: Processor
 Very hot: RISC-V

‘RISC-V is the Linux
of processo




Instruction Set Architecture (ISA)

IS the interface between HW and SW

° |nstructions (encoding & semantics)
° Number and types of registers
o Memory access, addressing modes
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Programming Language
Assembly Language
Machine Code

Devices (Transistors)

Layers of Abstraction
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Modular Design

Intel x86, ARM RISC-V
Incremental instruction set Composable extensions

J z JOHANNES KEPLER
UNIVERSITY LINZ



Disruptive Technology

Barriers

Complexity

Design freedom

License and Royalty
fees

Design ecosystem

Software ecosystem

Specification

b RISC-V~

Legacy ISA
1500+ base instructions 47 base instructions
Incremental [SA Modular ISA
$$$ - Limited Free - Unlimited
$$% Free
Moderate Growing rapidly. Numerous extensions and
cores. More design companies on RISC-V than
any other architecture

Extensive Growing rapidly. Easy to compile for RISC-V

180 hours to read

RISC-V is an

6 hours to read

open standard



Bachelor Thesis | want to implement | want to work on

an Al accelerator! SW side or
programming

| want to implement
my own processor! \ / languages!

Contact us
* Together we will work out the topic of your thesis

* Depending on your interests
* Already have an idea? Great!
* We support you at every stage of your thesis

v

A very cool result
And a new title for your collection
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Research Areas at our Institute | )

: - S P e
* Modelling & Implementation == B e
° RISC-V virtual prototypes B
° RISC-V cores (VHDL, Verilog) }]I Sl

o SUBLEQ Processor (processor in 1 instruction)
o Accelerators (RISC-V Vector extension, NNs, Approximate Computing)

o

* Electronic Design Automation: e.g. verification e 07
° Fuzzing
° Domain Specific Programming Languages
° Metamorphic Testing
o Symbolic execution of SW interacting w HW
o Symbolic Computer Algebra (SCA) for hard arithmetic
(e.g. multipliers) at gate level

o
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Shell Bearbeiten Darstellung Fenste Hilfe

& Terminal

Y Y
Tnited button S s - AN n i Ay A BF e RABER Ty BuLLA | BECASYA T) K8 L /vp-breadboard
Inited button 6 Lastandardpaths! XDGHUNTIME.DIA not set, detavlting to ' /tmp/runtise-root'
Inited button 7 sing defoult parameters, For usage instructions, pass =h o i
Inited button 18 gpio-client] Error Gr-¢i6sed-suckbl.in iy ) shinidisen S [ 1) deviras 3 () 7 7
Inited button 19 lgpio-client] Error or closiid socket in update read: Connection resst by peer
New food at 7 8 {gplo-client] Error or closed socver {r ypdate read: Connection reset by peer
letc/snake/snake-working.elf hesis Clorinn vy /build (80 94 $ ./bin/hitive-vp ../../../e | [gpio-client] Error of closed sockAY in updatse read: Comnection reset by peer

fgpio-client] Error or closed socket -1c-updete resdi Cofnection ras€l by peer

SystesC 2.3.3-Accellers — Jul 8 2022 09:33:10
Copyright (c) 1996-2018 by all Contributors,
ALL RIGHTS RESERVED
[hifive_main) using internal 551106 oled controller on SPI €S 2 (with DC as Pin 16, Bit 19)
Inited button 3
| Infited button 4
Inited button 5
{Inited button 6
|Inited button 7 b
i)nncd button 18 s
Inited button 19
New food at 7 8
|New food at 61 38
[[etc/snake/snake—working.elf hesisfiorian/vp/Bulld 3 1 $ ./bin/hifive-vp ../../../e |

T E TR

No connection

SystemC 2.3.3-Accellera —- Jul B 2022 09:33:10
Copyright (c) 1996-2018 by all Contributors,
ALL RIGHTS RESERVED i
| [hifive_main] using internal $51106 oled controller on SPI CS 2 (with DC as Pin 16, Bit 19)
| Inited button 3 3
|Inited button 4
Inited button 5
Inited button 6
7
1

e

Inited button
Inited button 18 s
Inited button 19 b
|New food at 7 8

New food at 119 @
jetc/snake/snake-working.elf hesiaf fan/vp/build fcdl $ ./bin/hifive-vp ../../../e |

SystemC 2.3.3-Accellera — Jul 8 2022 09:33:10
I Copyright (c) 1996-2018 by all Contributors,
ALL RIGHTS RESERVED
{hifive main] using internal 5SS1106 oled controller on SPI CS 2 (with DC as Pin 16, Bit 18)
Inited button 3
|Inited button 4
|Inited button 5
Inited button 6
Inited button 7
Inited button 18
Inited button 19
New food at 7 8
New food at 186 41
New food 3t 38 6
etc/snake/snake—working.elf pslaflorian/vp/build $ ./bin/hifive-vp ../../../¢

if(argc <= 1)
1{

}

stdsscout << “Using default parameters. For usage instructions, pass -h" << stds

e e e e e el =
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