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Green Hills Software® #24:

Experts in Critical Systems
For Diverse Markets

RISC-VR—X D E D ERAFIAEFELMND>TLVET,
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Automotive Avionics Consumer Industrial
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Green Hills Software for Embedded 32/64-bit

Architectures
e — OS: T WA LARL—TAV T VAT LERF TR IEIE (MPU and MCU)
INTEQRITY H-vel@ity « INTEGRITYRTOS - tH R CTHRLBELWWEE2 X2 7HRIEC. ZRESHLGTOYYIZOIT TG
BITEARITY -visor *  u-velOSity RTOS & p-visor virtualization T'JY—XI[ZHlIBE D & B Cortex-M, Cortex-R and RISC-VZE &E [t iy
H

MULTI® IDE and TimeMachine™ OSIEKTF DB FY—IL
*  For INTEGRITY, p-velOSity, Linux, AUTOSAR B UMt D OSIZ %t it
« Multicore T/A\H, WNARE—KRLZaL—4, INTH—I RS INTERRY—)L
o {ENT-C/C++/Ada compilers &run-time libraries | 1SO 26262, IEC 61508, EN50128523

X 1TETINARSATHA LI R—I AT
o« X217 T—rDBDEMbedded Crypto FlexHSM Toolkit, OTA, secure V2X, code signing, crypto library
o 95K AR—ZXsecurity credential management system

IN—KOTT7T/\vTERL—R
o TILFI—H NARE—K. JTAG & trace R—FDFIEH B VT /7394

HEBEI Iz T7 DY TSAVvELTDEE
s FILZE. EXaT7 TINNTA—IVRAEEEDOHBAVIN I THHETHDEEFIELY
« O—aXr-O—)RUTOHEEA
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Green Hills Toolchain is Tailored for RISC-V

RISC-V ISA Support (base + extensions)

2D HRALRISC-V PEUTYBEAD R IE

' AII
o BII
' C 124
o F’ D'”
' Q”
o G V24
' H V24
o I V24

' M ”
o P V24
' VH

32 and 64-bit: rv32i, rv64i

Atomic instructions

Bit manipulation

Compressed instruction set

Single and double precision floating point
Quad precision floating point in assembler/linker
IMAFD Zicsr Zifencei

Hardware hypervisor (in progress, 2023)
Base integer unit

Multiple and divide unit

Packed SIMD instructions (in progress)
Vector instructions in assembler/linker

“Zfinx” Single-precision FP in integer registers
“Zdinx” Double-precision FP in integer registers (Q3 2022)

1) ConfigZ7AINICA—HY—E&ET oI )anSEitih
o TOREZTET AT, BEFZDRISC-V ISA syntax D EpFEIA
« Intrinsic functionfFHTODa /(S HHKR—k
« Green Hills Assembler, Debugger, Simulator|Z& A4 7R—
~

- FHRICEAYTAERIITIAAN—F

1) Green Hills MSoCA—H—[Z L2 TEEINT-HAALGES
Z BN
o BEIZEREIE. RISC-V LIS DSyntax[ZE X1 i
« Assembler, Debugger, Simulator® Y 7R—k
« WMEIZIHELTaV/NMIITHTmTEEH
« GreenHillsIZ&d/\)T—3>
o ARFZLMBIEDEICISCTHE . HHLMI—HZAEET]
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Safety and Security Experts for Critical Systems

Products
&
Technologies

Safety
&
Security
Experts

Proven
Customer
Deployments
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INTEGRITY RTOS — SeooC(Safety Element out of
Context) RETHEHEDND IO T IMIKFELA LAY
R—Rk

e Green Hills Safety Layer — SEooC

* Common Architecture BSP — SEooC

* Production BSP

e Safety Qualified BSP
u-velOSity RTOS — SEooC
u-visor™ — SEooC
MULTI C/C++ compilers and run-time libraries

Analysis, Development, Training
Certification Support Data

« Safety manuals, TARA, confidence-in-use reports
Safety architectures, technical safety workshops

Industrial, Automotive, Medical, Avionics, Financial
infrastructure, IT security, Military

© 2022 Green Hills Software

Certificate / Certificat
TAviifilbAat | O ET

-

TUVNORD

Certificate

The Certification Body of the TUY NORD CERT GmbM
for Product Safety and Medal Devices heroby cartifies

Green Hills Software
30 West Sola Street
Santa Barbara, CA 93101, USA
that the software product

INTEGRITY/velOSity

moets ho roGuUIIMAnts sted in the following standard

IEC $1508: 2000; Part { to Pant 7

uuuuuuuuu

Dased on report no. SAS-13N2003T in the vald version
Ttus cortificate entities the holder to use the mark.

v
' .Q ‘
IEC 61508 (SIL 3) iﬁ wy I
DO-178B/C (DAL A) < " ‘@
EN 50128 (SIL 4) A\ .

ISO 21434 (adopting)
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u-velOSity )7 LA A LOS

RAXIESH-FEITERERIT—FE1A4 User Application
RIPBDAEYZYR T2, = |
ask | Task Task | Task | Task Task

« LUTJILIZAPI
o TILFATIPCHOYHR—F GHNet  p-File  p-USB

+  MPUHR—FK p-velOSity

Real Time Operating System

e SeooC** ELTMSIL/ASIL FuSa 2 5IF(optional — 2023)
IEC 61508 SIL 3/4
EN 50128 / EN 50657 SIL 4
ISO 26262 ASIL D

RISC-V

* Integrated Middleware Support
e TCP/IP v4/v6 stack
* MS/DOS file system
e USB device with Mass Storage Class

* Integration with Best-in-Class MULTI IDE and

** Availability will vary based on C/C++ Compilers
target processor

—56
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Green Hills SoftwareD&@{Ea> /(S5

1982 FF LY, Green Hills Software (X5Ri&, IR/NT—F, FLl TREIFHE TEBRIT—FZLERET BT/ V1S

ELT. BBERRRVIFE, EiF. T8, EEBHEGEIZIRFIN TEELE

RRKDINITA—I AN DER/INDT
—KkHA4X

= Fine tune control

BN oA
- BEWTOteyHHHR—k
« MULTIIDEED B ELEE

X1 7Ea—RERL
- a3 TEDHERR
- BEEICE#L

YN

TELEEM
- RIEREEREE (ASILD,SIL3, ...)
s NTDREZFMZD
- NTOEHER

BEUWWAEEIXR
- Aty aXrDIERE
« AEYIAXRMDIERE

O—FNRE
= 390 IR AHLPBETAMNT—XR
=@mEAZET

 C18,C17, C99, earlier

e C++17, C++14, C++11, C++03, GCC++
Ada

* Embedded C++

* GNU C/C++ extensions

Language support

Supported Architectures

* Arm AArch64, e RISC-V
AArch32  MIPS

* Power * Intel X86 & x64

* TriCore

 RH850/V850
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RLHELLVANTZRECER
RILFAT - RILFRLYR Y—RLARLT AV

= A

BEISHOTHRLH LW EBERER

MULTI® #i &R IRIE

For Silicon, Simulators and Emulators

TNV HMAFEFTOTERATLARNOY

OS-Awareness (OS|E#iFR 7<) for INTEGRITY, u-velOSity, Linux, AUTOSAR, others

< JLF 7T HetrogeneousAF7 & —NT=T/\vHT

EmBHa—FDOAER

m1E C/C++ compilers and libs, FuSa
MISRA C ESFF Ty h—

#aalk 1SO 26262; IEC 61508; EN 50128

Run-time To—RH KU AEY—I&H

DoubleCheck™ Y —RXaA—K A #Y—IL; A—KRHANL— BRUNTA—IURTAT7

12

Control Flow Integrity (CFI) and SEI CERT-C rule enforcement

VATLELEE
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HHAHAHAZTAL—2
J5vwa7Aag5%

JAS T HRE LS B U Makefile/ 2 A—J1—X
Python APIIZ & A5V ERT A5 5 Lhvis D HilfEH
Py B—4yk _ETOHOMathWorks MATLAB/Simulink BT JLDET

© 2022 Green Hills Software

Operating Systems# Target Connections

JTAG and Trace

Embedded Linux Ethernet
Simulators

FreeRTOS

Compilers ~
Green Hills\
GNU gcc

Compilers that
generate DWARF or
Stabs debugging info

Certificate / Certificat
Zertifikat /| &L — TW@

GHS 1309035 C001
Certificate
et b
o i et R

»
B B,

(IDE) and

Tha carstcom sraces the roue 1s tae

Functional Safety Certifications
ISO 26262

IEC 61508 EN 50128
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Heterogeneous<JLFAF7 DT /3y

—DDTINIHAVAZV AT
T /N AlHE

o )

| Corex-A53 Cortex-A53

lelele

.......

Green Hills Probe for JTAG/Trace Cortex-M7 Cortex-M7

32tB D—:ache 32kB D-cache

/////////////////////////
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Simultaneous and unified
debugging + system visualization
across heterogenous cores
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MULTI IZ&AEELT/\VT

For Silicon, Simulators and Emulators

The MULTI T/ V2w (& it - AT e

SDODINTVIILIEHEILAHYET

« IRTORAFEB@EIZXTIE — Agile or Waterfall
. BIR.ALTHL—lav. TRMIBHASO— LT ew -

SRL—avERHITH =i 1 PR —

34 2 )
3S
36 1 void do_tick(int tick) (
° ° N gl O N — N - — 37 2 e 1 ke 0;
1. Hlstory® VIeW ‘it 0)&:7"7 D7 7Ab‘%®i§Fﬁ'ﬁ§I]E 38 3 :::fiz é:.:\r ::;:;Z_bu!(' i) : - oEd
39 4
> - s L 1 — . i
LESW O REBIZHLIDNZERTRLET el O i
2 =
8 ¢ ifeions 0 ee @ ¢ T —— |
44 9 serfars malint e cofrick -

1. TimeMachine [FRISCVRL—RXT—42ZFI AL, 2iT. AT oo - eswes T
VIRFTRVFERTYITRTET NVARNTITAET Tt
= UltraSoC (PC trace only)

1. DebugSnapshot (ET/\yT v avezt—JL=tMDT, - ' ‘ ' ‘ I;‘_::.;
TINVT DIKEFMDEARELEL T T HENTEET S S| RS e——

Dy &I LM L= = s m WP SEiigein JT.7 ] [ it
La<sn @ @ SIEEE I O N - L) =Pt} as N
L) [ = o3k = A SR SR . Y SEa L L3 SO
[T o e "1 v s T ar
- / e
W ror_tr
u T it
[ ’ -
S - - - - - - - | .
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MULTIIZ KA1 —H—FE&ZEaSTDYR—bF

o FHLWBSZOVNALZ,. TEUITS. TNAVHIZEMT B5EAAHE, A—H—F &
fin 53 User-Defined Instruction (UDI) EFEUAET .

e UDIIIEHZTET7MIL CTEE.
e UDIERTEI7AILIZE - THEHDIGESEEE TR

e UDIIEAVARRNSHL VNI OA—T4V 0 RUBESEES

o~
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More Information

Press

= Andes Technology and Green Hills Software Team Up to Deliver Advanced
Automotive Safety Platform for RISC-V
 September 2022, link
= NSITEXE and Green Hills Software Partner on RISC-V Solutions
* December 2022, link

= Green Hills Software Expands INTEGRITY For RISC-V Architecture

*  October 2021, link 2 - l.l-vala:ily‘ﬁg
= Green Hills Software Adds RTOS Support to Its Extensive Product Portfolio i e | | 5 e
for RISC-V-based SoCs B EEF e . o “'-.-3'

« December 2020, link = s SIS /”

= Green Hills Software Adds Industry-Leading Advanced Software
Development Tools Support for RISC-V
e June 2020, link

Web
= RISC-V Embedded Software Solutions link

—~ho
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https://www.ghs.com/news/20220816_andes_risc-v_automotive_safety.html
https://www.nsitexe.com/en/news/archives/20220119-1/
https://www.ghs.com/news/20211006_risc-v-integrity.html
https://www.ghs.com/news/20201209_risc-v_rtos_support.html
https://www.ghs.com/news/20200602_RISC-V_tools_support.html
https://www.ghs.com/products/RISC-V_development.html
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