CVAG

Linux bootable 6-stage RISC-V
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What, why, who, where?

* 6-stage, single-issue, in-order CPU core

* Implements 64-bit RISC-V instruction setwith |, M, Aand C
extensions

* Also implements M, S, U privilege levels to support Unix-like OS
(=able to boot Linux)

* Main design goal was to reduce critical path
* Open-source alternative to cores like ARM

* By OpenHW Group, non-profit global organization, HQ in Ottawa,
Canada
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Summary from Cloc-tool:

HOW?

* Languages:

Assembly : 60231 78966 188846
* About 55% written in Assembly and :';N*L_l cvetemveril 7 152%3 zig%i ;“j‘;?

0 H : H VEr1Lo0g-o¥STEMVEri1Log G045 3214 . B3E
about 25% written in Syst.emVerllog e 9833 62 30796
* Includes also Python scripts AsciiDoc 3233 218 14284
reStructuredText 6387 12567 18516
* Tools used / supported: XML : 33 4 160288
_ _ . Python 1746 2673 9534
* Linux, GCC, core-V-verif (verification), SVG 11 2 9483
riscv-isa-manual (instruction set) Tcl/Tk 314 419 7742
C/C++ Header 5601 993 6666
* License: C : 921 1688 4981
) Bourne Shell 694 1872 2328
* Apache-2.0license - 515 481 2691
. . 219 0 1882
You are allowed to: : 524 131 1383
e Usethecode ' {3 519 849
. e 7 80 244 826
Modify it 10 27 ELT 629
* Redistribute 5 0 0 433
. 1 57 108 234
_PaFe”t 3 54 54 222
= Restrictions: 3 1 51
1 2 51
" You r_11§ed to mark any DOS Batch 1 8 26
modifications Fortran 77 1 2 23

*  You mustinclude Apache-2.0 Bourne Again Shell 1 7 ;

license INI 1 1
1 8

Constraint Grammar

*  You must include copyrights,
patents, trademarks etc. from
source work
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int main(int argc, char*

How easy is it to get started? T

Are there instructions for "Hello world", are they clear?
- Yes there are, | tried... (2-3h)
Steps to get it running:

o Clone g|t git clone https://github.com/openhwgroup/cvab.git

o Install needed programs sudo apt-get install autoconf automake autotools-dev curl git libmpc-dev libmpfr-dev
O BUIld the toolchain bash build-toolchain.sh $INSTALL DIR

o Set environment variables Bl B3Ny o vt L3 f | ET 11

O Run the Simulation python3 cvab.py --target cv32a6@x --iss=$DV_SIMULATORS --iss yaml=cvab.yaml %\

--c¢_tests ../tests/custom/hello world/hello world.c \

leen llnux Commands for every Step --linker=../../config/gen from riscv config/linker/link.1d \

. . . --gcc_opts="-static -mcmodel=medany -fvisibility=hidden -nostdlib %
Ready made |nstallat|0n SCI’IptS -nostartfiles -g ../tests/custom/common/syscalls.c \

..ftests/custom/common/crt.S -lgcc )\

POSSibillty to use dlfferent SImUlatorS -I../tests/custom/env -I../tests/custom/common®™

Instructions for ASIC and FPGA emulation also
Problems with pip and naming of some scripts did not match instructions
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Results from simulation

fhnmeftnﬁifhnulufcuaffueriffEimfnut_ZEZE—ﬂl—ZEIdirected tests/hello world.o *** SUCCESS *** (tohost = 0)

[rvfi tracer] INFO: Simulation terminated after 22 cycles!

* Log files |t

pc binary m instr_str operand pad
. . FElo000000080000008 ra: 00000000 PEE04081 3 c.li ra, @
O Assembly II’]StI’U CtIOI’]S - sp: 00000800 PEE04101 3 c.li sp, 0
gp: 00000080 PEEE4181 3 c.li gp, @
. . PEE0006E3000D006 tp:00000080 PEE04201 3 c.li tp, 0
O Te rm|nal_ pnnt F00000060S0000008 t0:00000000 pO6E4281 3 c.li te, @
Ao00000003000000a t1:00000000 PEE04301 3 c.li t1, ©
Wo00000008000000C t2:00000000 PEE04381 3 c.li t2, @
o _I:. l_ l . b l PEE0606E3E0EHE0E <0 00000800 PEE04401 3 c.li s0, @
m 51:00000000 pEE04481 3 c.li s1, ©
: I e a O U OSS e a0: 00000000 pE04501 3 c.li a0, o
U= al:00000000 pPE04581 3 c.1i al, @
BREAKPOINT[31:0] N R = o = ——— —_— — = =

DEBUG REQUEST[31:0]  |NEEEEEE 8
ENV_CALL MMODE[31:8]
OpcodeOp[6:8]

che_pkg

Signals

BR
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Did you understand the content in this time?

* Some parts from running the simulation
* Repository is large and there are a lot of content
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