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IAR Systems

World-leading embedded development tools vendor
Established in 1983

Headquartered in Uppsala, Sweden

200 employees, 11 offices in EMEA /APAC / US
Listed on Stockholm/NASDAQ-OMX
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Total quality » Total safety « Total security

orld. We supply the tools to make it happen.
One toolbox, one view, one uninterrupted
workflow. As simple as that.

SECURE
THINGZ

Embedded
Trust

SIAR

SYSTEMS



IAR Embedded Workbench
C/C++ Compiler and Debugger IDE

Most widely used embedded software development tools
User-friendly IDE features and broad ecosystem integration
Industry leading optimization for code size and speed

ISO/ANSI compliance
with C18 and C++17

Comprehensive graphical
debugger interface

o) xoliEa @

Integrated code analysis
add-ons

Functional safety certified

et BE

Global support & service




Support for 13,000+ devices
Different architecture, One solution

All available 8-, 16- and 32-bit MCUs

Cortex-MO
Cortex-MO+
Cortex-M1
Cortex-M3
Cortex-M4
Cortex-M7
Cortex-M23
Cortex-M33
Cortex-R4
Cortex-R5
Cortex-R52
Cortex-R7

Cortex-R8
Cortex-A5
Cortex-A7
Cortex-A8
Cortex-A9
Cortex-Al5
ARM11
ARM9
ARM7
SecurCore
8051
MSP430

AVR H8
AVR32 STMS8
RX ColdFire
RL/8 HCS1
RH850

/8K MA
SuperH C
V850

R32C

M32C

M16

R3



Device support for RISC-V

RV32EM RV32|
opir i o i o, Base Integer insucton Set
RV32ZEMAC
RV32EMAF RV32E
. RV32ZEMAFC .
Lelizzamny CVA2EMAFD Base Integer Instruction Set
(embedded, 16 registers)
Static Analysis RVIZEMAFDC
CfC++ Compiler
Assembler | Library Options 2 | StackfHesp | MISEA-C:2004 | MISRA-C: 199 RV32EMC Supported extensions
Qutput Converter Target (utput | Library Configuration | Library Options RV32EMF . .
Custom Build . RVAZEMEC M integer mul & div
Build Actions B A atomic
) RV3IZEMFD
Linker FYSETIAFDE F single precision float
Debugger Ard X RVI2ZEMFDC o
Ijet naes RV32IM D double precision float
Simulator Cl ::rudIISEAR » RV32IMA C compressed
Generic ]
Microch R RV32IMAC
1CrQCinl
. P | Rva2IMAF Supported IP vendors
Irve
RV32IMAFC Andes
Syntacore *
RV32IMAFD CloudBEAR
RV32IMAFDC Microchip
RV32IMC SiFive
RV32IMF Syntacore
RV3ZIMFC |
0K ] [ Cancel RV3I2IMFD “F
RV32IMFDC @IAR
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Compilation system

Compilation System

C Source 1\ /<Object File
N

C Runtime
Library
C Source [——1 Compiler <Object File

C Source \<Object File Linker

\
(o8 o

(Other Lib |
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Compiler optimizations

C Source x =y - 15;

Compiler

Intermediate High-Level
X/% Code | Optimizer
y 1

5 Code
Generator

Target Low-Level
- Optimizer
c.mv a3, sp
lui a0, 0x80002 Assemblen

Object Code
01001000111001101001
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Controlling optimizations

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

ISO/IEC 9899:2018 (C18)

Multi-file compilation allows

the optimizer to operate on
a larger set of code

Multiple _ ANSI X3.159-1989 (C89)
Optlmlzatlon Opticons for node "welcome" =
levels for code |IEEE 754 standard for
size and B l floating-point arithmetic
: General Options Multi-file Cannpilation
exeCUtlon SC Anls Dizcard Unuzed Publics
speed pr—— Diagnostics  MISRAC:2004 MISRALC:1998 Encodings  Extra Options .
Output Converter Language 1 Language 2 Optimizations  Output  List Preprocessor Major features Of the
Th I k g:T;o:cE:,l-:: Level Enabledt_ransformations:‘ ! Optlmlzer can be
e lInker can -’E:Ei;ger g%::e %[ﬁ:;npmj:r:ﬁ:xpresmn elimination Controlled |nd|V|dua”y
remove unused lsat Mo [+ Function inlining
’ O Medium []Code motion ¢
COde Simulator @ High [] Typebased alias analysis
e [+]Cross call
/o size constraints Balance between size
Option to and speed by setting
maximize different optimizations
speed with for different parts of the
no size code
constraints —~
0k I | Cancel | @IAR
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Controlling optimizations

-

Options for node "main.c”

=)

[] Exclude from build

Cateqory:

Static Analysis

Custam Build

Overide inherited zettingz

’ Factory Settings ]

Freprocessaor |

Diagnostics |  MISRA-C:2004

MISRA-C:1998 |

Encadings I Extra Options

Language 1 I Language 2 | Optimizations | Qutput List

Level
(1 Hone
T Low
@ Medium
) High
Bal anced

Ho =ize constrai:

=
H

abled transformations:

Loop unrolling
Function inlining
Code motion

Cross call
Crass jump

T ]

Common subexpression eliminati

Tvpe-based alias analw¥sis

ok

][ Cancel ]

#pragma optimize=high

unsigned int GetFib(int n)

{

if ((n > @) & (n <= MAX_FIB))

{
return (Fib[n-1]);

}

else

{

return 0;
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Speed, size or both?

Optimization

Common sub-expressions
Loop unrolling

Function inlining

Code motion

Dead code elimination
Static clustering
Instruction scheduling
Peephole

Cross call

Effect
Speed 1 Size |
Speed 1 Size 1
Speed 1 Size 1
Speed 1 Size —
Speed — Size |
Speed 1 Size |
Speed 1 Size —
Speed 1 Size |
Speed | Size |
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e Sjze

— Compared to more complex instruction sets,
RISC-V have challenges especially when it
comes to code size

— Arithmetic with higher resolution than the
natural data size yields larger code

— Absence of carry flags and instructions to
save and restore multiple registers

« Speed
— When it comes to speed, RISC-V is competitive
— More speed optimizations in future releases

Our initial target will be reducing code size for small
embedded systems. Our main focus has always been
to supply the best code size and speed on the market.




GCC attributes

* In the extended language mode, IAR C/C++ compiler supports
a selection of commonly used GCC-style attributes

« Usethe attribute ((attribute-1list)) syntax forthese
attributes

* The following attributes are supported in part or in whole

alias aligned always_inline constructor
deprecated noinline noreturn packed
: transparent
pcs section target : —
union
unused used volatile weak

©IAR
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Custom Instructions

« The .insn directive
generates custom
instructions which are
not directly supported
by the assembler

* The .insn directive
generates instructions
on all RISC-V
Instruction formats

* Please refer to the RISC-V ISA specification
sections 2.3 and 12.2 for details on bit-layout

.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn
.insn

.insn

r
r\

r4

sb
sb

uj
cr
ci
ciw
ca
cb
cJ
cs

.insn

op7,
op7,
op7/,
op7,
op7/,

op7/,

op2,
op2,
op2,
op2,
op2,
op2,
op2,

f3,
f3,
f3,
f3,
f3,
f3,
f3,
f3,
f3,
f3,
rd,
f4,
f2,
f3,
f6,
f3,
f3,
f3,

7,
f7,
f2,
rd,
rd,
rd,
rd,
rd,
rd,
rd,

expr

rd, rsl, rs2

rd, rsl, rs2, rs3
rd, rsl, rs2, rs3
rsl, expr

rsl, expr (rsl)

rsl, expr (rsi)

rsl, expr
expr(rsl)
rsl, expr

expr

rd, rsil

rd, expr

rd’, expr

f2, rd’, rs2’
rsl’, expr
expr

rsl’, rs2’, expr

op2, op7
unsigned immediate
2 or 7-bit opcode

N

unsigned immediate for
function code

2-7 bits wide

rd, rsN

register field

integer (x@-x31) or FP
(fo-f31)
rd’, rsN’
compact instruction
register field

integer (x8-x15) or FP
(f8-F15)

expr
immediate expression
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Custom Instructions: Example

 The .insn directive
can be used to inline
assembly code in
programs written in
C and C++

* Built-in constants are
available when
generating a custom
Instruction

function

long _ insn_example(int 1lhs, int rhs) {
long res;
/* Generates AND r,r,r */
asm (".insn r 0x33, Ox7, 0x0, %0, %1, %2" \
: "=r" (res) \
: "r" (1lhs), "r" (rhs) );
return res;

Mmacro

/* Generates AND r,r,r */
#define _ insn_example(lhs, rhs) ({ \
int _ 1lhs = (lhs), _rhs = (rhs), _res; \
asm (".insn r 0x33, Ox7, 0x0, %0, %1, %2" \
: "=r" (_res) \
"r" (__1hs), "r" (__rhs)); \
__res; \

})
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C-STAT. static code analysis

Advanced C/C++ code analysis

Fully integrated within
IAR Embedded Workbench

Check the compliance with
MISRA C:2004, MISRA
C++:2008 and MISRA C:2012

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

Intuitive and easy-to-use
settings

Flexible rules selection

Extensive and detailed
documentation

@ GPIO - IAR Embedded Workbench IDE - Arm 8.20.2 o | &%
File Edit View Project ST-link Tools Window Help
D@ B B ocC 2 4 Q0 <BO>QA0N RG= 0 ikl
Workspace w B X | stm32idenudleo.c | stm32fdeochalgpio.c X w | CSTAT Messages vax
STMIZFasNlucleo - M sty [l v e Messages: 80
28 = ({GPI0_Init->Mode & GPIO_MODE ition * 20)); -
Files oo 29 ;:‘;fxl>y£;[g :‘[:;;,> oe HODE) << (postzion " Message Check Sevel
B ®GPIO_I0Toggle - ST... 230 -~ M RHS argumentis in interval [0INF]which is out of range .. ATH-shift-bounds Iedit
}—I Doc 231 /% In case of Output or Alternate function mode sele y m RHS argumentis in interval [0INF] which is outofrange ... ATH-shift-hounds Mediu
}—E.l i Drivers s s e mmzeozonosmmsus ss e - m RHS argumentis in interval [0INF]which is out of range .. ATH-shift-bounds Medit
} I—E WBsP @ 14R Embedded Workbench Help for ARM = el m RHS argumentis in interval [0INF]whichis out of range .. ATH-shiftbounds Medit
TMIZF 5 = - W RHS argumentis in interval [0NF] whichis outofrange .. ATH-shifthounds Mediy
q =
|| [£1 stm32f P @ - @ RHS argumentis in interval [LINF] which is outof range .. ATH-shifthounds Iediy
| FedEcMss Hde locde Back Fowad Home Pt o k1 stm32io_hal_adc_exc (B messages)
| Corterts| 109 | Search | Favories = RHE avgument!smmtewa\ [D,\Nﬂwh!:h is outofrange .. ATH-shifthounds Mediy
L@ i Example ° ' IAR Svstems BE = RHS argumentis inintervel [LINF] which s outof range . ATH-shittbounds~ Medi
L@ i Output Tipain teksyword i y m RHS argumentis in interval [0INF]which is outof range .. ATH-shift-hounds Iedil
ARR-invindexptrpos m RHS argumentis in interval [0INF] which is outofrange ... ATH-shift-hounds Iedil
m RH3 argumentis in interval [0INF]which is out of range .. ATH-shift-bounds Iedi
ARRiny index pirpos | ||| C-STAT checks : Descriptions of checks : ARR-inv-index-ptr-pos m RHS argumentis in interval [INF] which is outof range ... ATH-shifthounds Wedil
AAhnegnda ® |1 stm32fo_hal_dmac (27 messages)
_as_get base o k1 stn3etda_hal_flash_exe (1 message)
_as_get_base (C-RUN operator) F, L m BHS argumentis in interval [0INF] which is outof range .. ATH-shift-hounds Mediy
s cel_base (pertor) ARR-inv-index-ptr-pos L3 1 stmi2o_hal_gpio.c (3messages)
o5 gt _bound (operctor) s
—as_aet_bounds [CRUN aperctar) Synopsis
_as_make_bounds (C-RUN opsrator) i Anay pointer GPIO' is accessed with index [32.33] whi..  ARP-imv-indexept-pas  Mediy=
_as_make_bounds (operator) A pointer to an amray is potentially used outside the L m Anay pointer GPIOX is accessed with index [32.33] whi..  ARPdnv-index-ptr-pos  Mediy
ASCIl character constants
asctine array bounds. ® |1 stm32fboc_hal_rcce (22 messages)
ascline_s 2 K1 sim324u_hal_rcc_exc (7 messages)
35‘:1 Enabled by default m RHS argumentis ininterval [0 INF] which is outof range .. ATH-shifthounds Mediy
:z:nh ¥ m RHS argumentis in interval [0INF]which is out of range .. ATH-shift-bounds Iediy
asinhf & m RH3 argumentis in interval [0INF]which is out of range .. ATH-shift-bounds Iedi
asinfi . . m RHS argumentis in interval [INF] which is outof range ... ATH-shifthounds Wedil
i Severity/Certainty % W Pussible division by 0. Divisor has potertial range [153]  ATH-div{-pos Figh
_asm # m Possible division by 0. Divisor has potertial range [0.63]  ATH-cliv-0-pos High
asm ﬂ\\eﬂname Eﬂe;:mn)_ ) @ W Possible division by 0. Divisor has potential range [0.7]  ATH-civ-0-pos High
_asm (anguage extension] 5
2am, __asm {anguage extension) MediumMedium 7 M stmi2tho_nucleo.c (1 message)
Assembled lines orly (Include isting settr b Value assigned to variable ‘keyconveredvalue'isnev..  RED-unused-assign  Low
assembler code Full description B system_stm32fboc (2 messages)
g:mgxz gﬂ & ® Possitle division by 0. Divisor has potential range [0.63] - ATH-civ-0-pos High
‘mmgng nline. Apointerto an anay is potentially used outside the i m Possible division by 0. Divisorhas potential range [1.63] - ATH-cliv-0-pas High
GPID_|DToage assembler comments, tex shyle in edtor array bounds. This might cause an invalid memory r = -
assembler control drectives access, and might be a serious security risk The
Build :zzzmz;g:?ﬁ;ﬁirs application might also crash. This check is identical to Find in Files R
assembler contral MISRAC++2008-5-0-16_f, MISRAC2012-Rule-18.1_d
Messages CFl drectves o common bocks P\a’t" = ts"‘”q o zsg
Anlyzing canfigu| | | CFldreclives forda biocks Coding standards stz temp = GRIOK,
Updting b || G Sesies fornanes bocks 9 AstmIde.  GPIOx>AFR[po..  GPIC,
rectives for tracking resources an ¥ .
Starting C-STAT CFlfor stack usage andlyss) CERTARR33-C Astm3gfdo  GPIOx-»AFR[po..  GPIO
main.c condtional assembly
Anebydng mein o See also C sile preprocessor direct Guaramee.mm copies are made into storage of Found 3 instance
C-style preprocessor sufficient size
data defintion or alocation
main.c definition of CWE 118
q for call frame information i
Improper Restriction of Operations within the
Build | Debug Log Bounds of a Memery Buffer 2
Ready ‘ ! - Ln 255, Col 1 System CAP NUM OVR B

CWE (Common Weakness Enumeration):
CERT (Computer Emergency Response Team):

http://cwe.mitre.org
http://www.cert.org
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RISC-V debugging

IAR supports the latest complete RISC-V debug spec, currently v0.13

— Any additional updates will continuously be supported

Automated discovery of implemented debug features in a MCU or SoC

— Implemented debug features like h/w breakpoints, supported extensions etc.
are automatically read on connection

Interrupt and exception catching
— Distinguish between different priority levels and exception types

Set different types of breakpoints
— Code, data, log, trace start and stop, etc.

Single step on both C/C++ and assembler level

Full low-level access to all registers, memories and other resources
on the MCU or SoC

Script/macro execution capabilities

SIAR
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Debug & Trace probes

l-jet I-jet Trace (4-bit model)
JTAG/SWD speed 48 MHz 100 MHz
Download speed (RAM) 1.89 MByte/s 3.73 MByte/s
SWO max. bandwidth ~30 Mbps ~60 Mbps

Available trace memory 64M or 256M bytes

Trace max. bandwidth 1.2 Gbps
Max streaming speed 48 MByte/s ~380 MByte/s
Power sampling resolution ~160 YA ~160 pA
Power sampling rate 200 ksps 200 ksps

I-jet Trace(16-bit model)
100 MHz

3.73 MBytels
~60 Mbps
256M or 1G bytes
11.2 Gbps
~380 MByte/s
~160 pA
200 ksps




C-SPY debugger overview

|
|
|
|
|
|
|
IAR Embedded !
Workbench :
|

|

|

|

|

1

C-SPY

Simulator
driver

Simulator

|-jet
driver

3rd_Fai| '

SDK
interface

IAR Systems

- 3r-party
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C-SPY debugger implementation

ome - IAR Embedded Workbench IDE - Rl

File Edit View Project Debug ldet Tools Window Help

NNM@ 8 %80 2C (4 QO SECD >N MO Bc0lnIr i 0a-]
Workspace ¥ B X | coreplexip_welcome.c x c_stat.c plic_driver.c init.c welcome.map w | Disassembly w 0 X Stack1 v 3 X
Debug . |main() i) Goto - Memory v IE Stack ~ .
- 119 PWMO_REG(PWM_CFG) = 6; A Di bl A . .
Files - 128 PUMA_REG(PWM CFG) = (PWM_CFG_ENALWAYS) | (PWM_CFG_ZEROCM Isassembly Location Data Varigble Value Type Frame
£ @welcome - Debug ¥ 121 PWM@_REG(PWM_COUNT) = &; 40400326 157D c.addi ae, -1 ox00002710 i 1eeee int  [0] main
|-2 il bsp 122 bt @X80GOGFEA BXCDCDCDCD
n 123 // The LEDs are intentionally left somewhat dim. 40400330 @605 c.addi a2, 1 @x8B0BOFES @XCDCDCDCD
| H& B fe300prci_d... = = z
| ® 124 PWMO_REG(PWHM CMPR) = if(b > 0 8& g = ©){ @xBBOGOFEC OXCDCDCDCD
| 125 ) () 40400332 01051713 slli a4, a2, ex10 0X8B0GOFFO  @XCOCDCDCD
126 []  while(1) { . ) 49400336 8341 c.srli a4, ex1e @x80000FF4 @XCDCDCDCD
127 volatile u}ntsd_t * now i (volatile uint64_t*)(CLINT_CT 40400338  C719 c.begz a4, Ox40400346 BxB0G0OFFE  OXx00000000
Eg hile (v ““‘tmﬁt then = *now + 160; 40400334 01051713 s11i a4, a0, ex1e OXBO00OFFC OXAG40002A
‘ oot while (*now < then) { } 4040033 8341 cosrli a4, ox1e
|~ B coreplexip._... 1310 e e b oo 4pdp03de  E319 c.bnez a4, Ox46460346
L & Output bes i IE” > =01 R
— B welcome.map = g++‘_ 40400342 @585 c.addi a1, 1
[] welcome.out 134 - } ’ b--;
135 0 if(g > 0 88 r == 9) { 40400344 167D c.addi a2, -1
136 g-; PWM®_REG(PWM_CMP1) = OXFF - (r >> 2); Watch 1 vix
137 b+ & asasesaeerFeer s N ERNNEE SN | Expression  Value  Location Type
138 - } 4046034A 01059793 s1li as, al, ex1e :
T r H n
welcome O139=  if(b> 088 g=19) [ 640034E  83C1 c.srli as, ex10 ig :;%:i:i t’”ngg{
14e P 40400350 8789 c.srai as, 2 E = o 9115 wint16 t
Registers 1 v 31X 141 b--; 40400352  8F1D c.sub a4, as - HEED -
Find: Group: PwM B 142 - } 40400354 20095787 lui a5, ex2eees -
® i:i 40400358 02478793 addi as, a5, ex24
PWMe_REG(PWM_CMP1) = - (r > ); 2040035C  C398 .8 a4, o(as
Name Value Awess. 145 PUMO_REG (PLM_CMP2) = - (g >> 2); PWMB_REG(PWM_CMP2) = @xFF - (g >> 2; =
+ PWMBCFG  ©xPepeldee ReadWrite 146 PWM@_REG(PWM_CMP3) = - (b > 2); T AT 4 . N 4
PUMBCOUNT exeo000077 ReadWrite 147 - - sl iR 2 Cp G
PUMOPHMS  £x00000080 ReadWrite | ¢ 3 v Wizz §;zi1793 g Ghad el o —
7 PUMOCHPE  ©x000000FE ReadWrite oo GERE 6 CEh
+ PUMBCMP1  OxPOPB0OF3 ReadWrite  Terminal I/O v QX 40400368 8789 c.srai as, 2 Variable  Value Location Type
% PavocP2  excecooorC ReadWrite oo Log fie: OFf Ll BET)  ELE || I 10000 ©X8B000FER int
+ PWMOCMP3  0x000000FF  ReadWrite 40400360 __20005707 1ui 85,_Ex20005 r 50 a1[e:15] uint16_t
Welcome to the E31 Coreplex IP FPGA Evaluation kit! Breakpoints - o X g 13 28[0:15] uint16_t
: b ] az[@:15] uint16 t
Type Location Extra . - v
P En OX0200BFF8 a3 uint64_t volatile *
coreplexip_welcome.c:124.3, type: default (auto) 1921881 Ox280BFF8 uint64 t
coreplexip welcome.c:144.5 when "r X 58 == @ ... then 1920602 t2:11 uint64 t
coreplexip_welcome.c:139.5, type: default (auto)
Input: Ctl codes Options...
Buffer size: 0

Build Debug Log
Ready Ln 142, Col & UTF-8 CAP NUM OVR
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Full development environment

G/ BEHE/ TR/ IR

IAR Embedded
Workbench

<

©IAR
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Trace on RISC-V (coming ...)

« What is Trace ?

— In contrast to traditional debugging, trace is non-intrusively observing your application
— Capture the full PC flow

— Go back in time and see how you arrived at the current point

— Quickly isolate exceptions and hard faults

— Find bugs that are rare and dependent on the order-of-execution

— Performance and coverage monitoring, e.g. find where your application is spending its
time, isolate the dead code, show test deficiencies, etc.

* RISC-V trace specifics
— Specifications of standard RISC-V trace are still under development
— Processor Trace TG defines trace encoder packets and the core->encoder interface
— More work is needed to make all aspects of trace standard (e.g. control & export)
— Goal is to get on par with what is already existing on more mature architectures

SIAR
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Trace on RISC-V (coming ...

Instruction

Timeline

Code
Coverage

Code Coverage

w B X Disassembly

Instruction

Coverage

@ Goto itt_loop * | Mer oy ']
[+ | Code Coverage (%2) Code Range C Disassembly
16464 = % welcone{Progran) 41.5 < 40400816 40B2 c. lw=p ra, 0=C
= @ IAR_Trace Test(Hodule) E6.7 < 40400818 4422 c. lw=p =0, 8
¢ a2_pow2 100.0 ¢ 40400814 4492 c. lwsp s1, 4
al, 0O=4 % a_pow? 88.9 < 4040081C 4902 c. lw=sp =2, 0
(n & Oxl) ¢ itt_get_mode 0.0 & 4040081E 6141 c.addilésp 0x10
16467 4040084E  andi a0, =0, 1 @ itt_init 0.0 &| 40400820 8082 c.ret
16468 4g900852 c.beqgz al, 0=40400B5E ¢ itt_loop . io00.0 _ thumb unsigned int §_powZiint n)
vl = a_powZin — 1): @ 1tt_run 39.3 1
16469 40400854 addi al, =0, -1 # itt_set_cpu_freg 0.0 t_pow?:
> 16470 40400858 c.jal a_powe # itt_set_irg freqg 0.0 < 40400822 717D c.addilésp -0=x10
_ arm unsigned int a_powZi{int n) D # itt_te=st0 0.0 & 40400824 Ce0E C.SWSD ra, 0=C
{ ¢ itt_testl 0.0 &| 40400826  C422 c.swsp =0, @
a_powZ: = @ itt_te=st2 i0o0.0 < 40400828 C226 C.SWSD =1, 4
< i | 3 @ t2_powl 77.8 ©| 40400822 8424 c.mv =0, al
Timeline v 1 X 3 I 0095 un=igned int wl = 1 s Different code to make 'tZ_pow'.
@ return 1 + ZERO_1: Nx40400952—-0=4040096E ¢ 4040082C 4505 e 1i al, 1
@ if (n & 0xl) 0x4040096C—-0x40400971 if (n <= 0)
@ vl = a_pow2in — 1); 0240400972-024040097E K 4040082E 4585 c.li al, 1
vl = t2_pow2in — 1): 0=4040097C—0x40400983 ¢ 40400830  0O0B45FE3 bge =0, al, O=4040084E
¢ 1if (n & 0=2) 0x40400984-0x40400989 return vl + ZERO §: s Complex of simple {(to a.
[ 3 441 w2 = t_pow2in — 1); 0=40400984-0x40400991 ¢| 40400834 0181A583 1w al, 0=l8(gp)
L llEEEE AR EEE 416 @ w2 = aZ_pow2in — 1) 0240400992-0x40400997 & 40400838  01C1A603 1w a2, 0=lC(gp)
 dd_pod [a_poffi_pod [a_poft_pow] G50 @ return vl + w2 + Z. .. 0240400998-0x404009BE ® 4040083C  95B2 c.add al, a2
fdaZ_powl [P_powz  JaZ_powz | 364 @ t_pow? 90.0 ® 4040083E 02014603 1w a2, O=20(gp)
e powg [a2_pow? 807 | 333 ’J__E? B07 @ =pov2 100.0 ¢ 40400842  95B2 ® c.add al, a2
it powe 1647 [pow2]| [pows  [T647 4 _ dbg_sbort(Module) 0.0 ¢ 40400844 02412603 Lw a2, 0x24(gp)
T 1520 | [it_testz [1520 4 __dbg_break(Module) 0.0 ¢ 40400843  95B2 c.add al, a2
it run 17632 4 _ dbg_ssexit (Hodule) 0.0 & 40400844 952E c.add al, al
[ main 17635 # coreplexip welcone(Ha. . . 0.0 ¢ 4040084C  A0AL c.5 0x40400894
0.00030s 0.00031s 0.00032s 0.00033s i fm D)
i 5 & 4040084E 00147513 andi al. =0, 1
- ¢ 40400852  C511 = beqz al, O0=4040085E
"Build | Debug Log | Timeline | < I IR TR AT
: — -aw
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Summary

—
» Meet your demand of quality & time-to-market

= Fasy code reuse and widest customers, base fic .
IAR Embedded Workbenc !

= Fit the needs of both memory size and negessary
performance by the outstanding C/C++ compller

* Improve the code quality and find potential issues
earlier by the integrated C-STAT analysis

= |dentify low level bugs and provide graphical visibility !
to all SoC resource by the powerful debugger
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Thanks for your attention !

WwWw.lar.com/riscv
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