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Providing developers of embedded systems@lAR

with world-leading software tools SYSTEMS

: 36‘ years

‘Llsted o Global professmnal technlcal support in 9 languages 11 offices worldwide with HQ in

NASE At e “inthe industry: _ . Up'psala, Sweden
¥ Q . B . ‘ e Large eCOSyStem Of partners g Uppsala Munich Cambridge Paris Tokyo Seoul i
Mt o ! 3 Shanghal San. Francisco Dallas,Boston Los Angeles

Stockholm. - . . 32% of revenue mvested |n R&D :’l-‘\;

o Dlstnbutor representation in 43 countries
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IAR Embedded Workbench eIAR
Complete build and debug toolchain for RISC-V SYSTEMS

User-friendly IDE features and
broad ecosystem integration

Outstanding performance through
sophisticated optimization
technology

Comprehensive debugger
ISO/ANSI C/C++
compliance with

support for

C11 and C++17

Integrated static analysis




IAR Embedded Workbench
Device support for RISC-V

RV32l Base Int instruction set

Supported extensions:
M — integer mul & div
F — single precision float
D — double precision float
C — compressed instructions

Support for SiFive E Cores
32-bit embedded cores
Single core options

Out-of-the-box experience on
Digilent Xilinx Arty A7 35T/100T
board.
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Static Analysis
CJC++ Compiler
Assembler
OQutput Converter
Custom Build
Build Actions
Linker
Debugger

I9et
Simulztor

| LibraryOptions2 | StackfHeap | MISRAC=2004 | MISRAC1998 |
Target | Output | Library Configuration | Library Options 1 |
Device
SiFive E31 Arty 35T

SiFive 4

Andes 4
Generic >
SiFive E20 Arty 100T

SiFive E20 Arty 35T
SiFive E21 Arty 100T
SiFive E21 Arty 35T
SiFive E24 Arty 100T -
SiFive E24 Arty 35T
SiFive E310

SiFive E31 Arty 100T
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Compiler

« Proprietary design based on 36 years of experience

« Based on a platform that is common among different targets
to handle global optimizations, etc.

« Target unique backend for specific adaptations and
optimizations

« RISC-V specifics

* Primary focus will be on adding
standard extensions

* [nitial prioritization is on code size
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IAR C/C++ Compiler SOTEM

Language standards
ISO/IEC 14882:2015
(C++14, C++17)

ISO/IEC 9899:2012 (C11)
ANSI X3.159-1989 (C89)

Multi-file compilation allows

the optimizer to operate on a
larger set of code

Multiple
Optlm |Zat|0ns Options for node "welcome” *
levels for code

IEEE 754 standard for
size and Category: floating-point arithmetic

1 General Options M uilti-file Compilation
exec Utl on Static Analysis Dizecard Unuzed Publics
speed

Assembler Diagnostics  MISRALC:2004 MISRALC:1558 Encodings Extra Options g
Output Converter language 1 Llanguage 2 Optimizations  Output  List Preprocessor Major featu res Of the

Well-tested

The link s s o Ered prfomators & ' SFUIGIZES C20 Lo Commercial test suites
e liInker can " ON [#]Commen subexpression elimination A VT ) ) .
d P Otow [/]Loop umoling controlled individually - Plum-Hall Validation test suite
remove unuse et ggj';:;;"nﬂ'"g *«—— « Perennial EC++VS
code Simuator [ Type-based alas analysis « Dinkum C++ Proofer
i [“ICross call
g o size consirais Balance between size In-house developed test suite

and Speed by Sett|ng >500,000 lines of C/C++ test

Option to
maximize

. T code run multiple times
different optimizations . Processor modes

for different parts of the . Memory models
code » Optimization levels

speed with no
size
constraints

1] || Cancel |
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SIAR
Debugger SYSTEMS

Integrated debugger for source

and disassembly debugging
Dockable

C like macro system
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groups : c. BRREE race
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{— Bancadingh | s 40403c74 6201
-9 E)iad00prci_criver c 12 v B 40402076 699
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I-jet in-circuit debugging probe SIAR

SYSTEMS

Supports RISC-V and Arm cores
Hi-speed USB 2.0 interface (480Mbps)

Target power of up to 400mA can be supplied from I-jet with
overload protection

Target power consumption can be measured with ~200uA
resolution at 200kHz

JTAG and Serial Wire Debug (SWD) clocks up to 32MHz
(no limit on the MCU clock speed)

Support for SWO speeds of up to 60MHz
Unlimited flash breakpoints (*to be added for RISC-V)
Debug adapter for Arty 7 board
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IAR C-SPY Debugger overview SYCTEME

IAR C-SPY Debugger l Target system with application SW |

Simulator Simulator
driver

I-jet Liet
driver Je

C-SPY .
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IAR Embedded
Workbench

IAR Systems

- 3" party

SDK
interface
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C-STAT Static analysis

Complete static analysis tool fully integrated in IAR Embedded Workbench

« Intuitive and easy-to-use settings with
flexible rule selection

« Support for export/import of selected
checks

« Support for command line execution
+ Extensive and detailed documentation

» List of messages and data base file
available

* Checks compliance with MISRA C:2004,
MISRA C++:2008 and MISRA C:2012

* Includes ~250 checks mapping to
hundreds of issues covered by CWE and
CERT C/C++

CWE (the Common Weakness Enumeration): http://cwe.mitre.org/
CERT (Computer Emergency Response Team): http://www.cert.org/
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© GPIO - IAR Embedded Workbench IDE - A 8.20.2

Fie Edt View Projedt STlink Tool: Window Help
homa & £0f oc 2 Q>%2< B >0 BO-2 0 ;dod
Workspace v B X [[mztha nudes.c | stmizfacc halgpio.c x -
STHAZFHuclen =

Files & . temp |= ({GPIO_Init->Mode &

i Output

GFI0_I0Toggle

Build

hessages
Analyzing configul
Uptlating build tr
Starting C-STAT

main.c:

Analyzing main.c

main.c

Build | Debug

Ready

5 ®GPIO_I0Toggle - ST..
= oc

GEIOX->¥ODER = temp;

/% In case of Output or

R Embedded Workbench Help for ARM

=)

w] #E @
tide locate Back Foward Home Fant

Corterts| Index | Search [ Favortes

Type inthe keyword o find

[ARRinvndexptrpos

[ARRrig-ndex

|ARRuninitindex

s get_base (C-RUN operator)
s ost_base (operstor)

| s cet_bound (operator)

| s _get_bounds (C-RUN operator)
|as_make_bounds (C-RUN operator)
|as_make_bounds (operstor)

[ASCIT character constants

_asm
5 fienime extension)
|_asm langusge exension)
asm, _asm {anguege extension)
(Assebled Ines only (nclude isting setti
caling from C
caling from Ce+
inseting inine
assembler commerts, text styl in edtor
Jassembler cortrol disciives
[assembler diagnostics

k
CF directives for tracking resources an
CFlfor stack usage analysi)
onditonal assembl

See also C-style preprocessor drectr

-shyle preprocessor

data defintion or alocation
deintion of
for

C-STAT checks : Descriptions of checks : ARR-inv-index-ptr-pos

ARR-inv-index-ptr-pos

Synopsis

A pointer to an array is potentially used outside the
armay bounds

Enabled by default

Yes

Severity/Certainty

MediumMedium

Full description

Apointerto an array is potentially used outside the
armay bounds. This might cause an invalid memory
access, and might be a serious securtyrisk The
application might also crash. This check s identical to
MISRAC++2008-5-0-16_, MISRAC2012-Rule-18.1_d

Coding standards
CERT ARR33-C

Guarantee that copies are made into storage of
sufficient size

CWE 119

Improper Restrictian of Operatians within the
Bounds of a Memory Buffer e

o| &=
CSTAT Messages vax
severity: [Al ~|  Fiter Messages: 80
Message Check Sever

= RHS argumentis in interval [0INF] which is out of range .. ATH-shifthounds Meciit
m RHS argumentis in inerval [0INF] which is out of range .. ATHshifthounds Meciiu
= RHS argumentis ininterval [0INF] which is out of range .. ATHshifthounds Meciiu
= RHS argumentis in interval [0INF] which is aut of range .. ATH-shifthounds Medic
= RHS argumentis i interval [0INF] which is out of range .. ATHshifthounds Mecii
m RHS argumentis in interval [1INF] which is out of range .. ATHshiftounds Mecii

= I stm32ios_hal_adc_exc (6 messages)
= RHS argumentis in inerval [0INF] which is out of range .. ATH-shifthounds Mecii
m RHS argumentis in inerval [0INF] which is out of range .. ATHshifthounds Mecii
= RHS argumentis ininterval [0INF] which is out of range .. ATHshifthounds Mecii
= RHS argumentis in interval [0INF] which is aut of range .. ATH-shifthounds Mecii
= RHS argumentis i interval [0INF] which is out of range .. ATHshifthounds Mecii
m RHS argumentis in inerval [1INF] which is out of range .. ATHshiftounds Mecii

% 1 stm32fos_hal_dma.c (27 messages)

5 1 stm32foc_halflash_exc (1 message)
m RHS argumentis i interval [0INF] which is out of range .. ATHshifthounds Mecii

= 11 sim32t4os_hal_gpio.c_(3messages)

m Artay painter GPIOX' s accessed with index [32.33]whi..  ARReinvindex-ptipos  Medit'=
m Artay painter GPIOx is accessed with index [32.33] whi..  ARReinvindextpos  Mediy
% 1 stm32fdoc_hal_rcee (22 messages)
= 1 stm32foc_hal_rcc_exc (7 messages)
m RHS argumentis ininterval [0INF] which is out of range .. ATHshifthounds Mecii
= RHS argumentis in interval [0INF] which is aut of range .. ATH-shifthounds Mecii
= RHS argumentis in interval [0INF] which is out of range .. ATH-shifthounds Mecii
= RHS argumentis i interval [0INF] which is out of range .. ATHshifthounds Mecii
% ® Possible division by 0. Divisor has potential range [163] - ATH-div-0-pos High
# m Possible division by . Divisar has potential range [163] - ATH-div-0pos High
= ® Possible division by 0. Divisar has potential range [1.7] ATH-div-0-pos High
5 1 stm32tdonucleo.c (1 message)
= Value sssigned (o variable ‘keyconvertedvalue'is nev..  PED-unused-assign  Low
5 11 system_stm32i4oce (2 messages)
% ® Possible division by 0. Divisar has potential range [163] - ATH-div-0-pos High
= m Possible division by 0. Divisor has potential range [163] - ATH-div-0pos High
‘ i v
Find in Files - x
Path String Matc.
\stm32ibe.  temp = GPIOWA.. GPIO
\stm32io.  GPIOx»AFR{po..  GPIO
Yeim32ibo.  GPIOX>AFRfpa..  GPIO
Found 3 instance.
Ln 255, Col 1 System CAP NUM OVR M=



http://cwe.mitre.org/
http://www.cert.org/

Sol

Iication!>

« Simplified validatio
* Functional Safety certific
- Safety report from TUV SUD

- Safety Guide : /
Functional @
Safety

« Guaranteed support through the product life cycle

» Prioritized support Standards
- Validated service packs - IEC 61508
ISO 26262

* Regular reports of known problems EN 50128
IEC 62304
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* Thank you for your attention!
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