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Agenda

 AndeSight™ IDE
« AndeSoft™ BSP

« AI Software Stack

« DSP and Vector programming
* NN library and real NN model use cases
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Andes at A Glance

Who We Are

Taiwan Stock
Exchange Listed

RISC-V Founding
Premier Member

Pure-play
CPU IP Company

Director of the Board
Vice Chair of TSC
Running Task Groups
RISC-V Ambassador

Major Open-Source
Contributor/Maintainer
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Quick Facts

USA'e e gp

7 B+(By end of 2020) 20 K+

accumulated Andes- AndeSight IDE
embedded SoC shipped installation
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AndeSight™ IDE

Comprehensive Development Environment

A‘A .
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AndeSight™ IDE for RISC-V

Accelerate your RISC-V software developments
with the comprehensive development environment!

( )

AndeSight™ IDE

with AndeSoft™ BSP inside

 User-friendly and easy-to-use IDE

 Highly-optimized GCC/LLVM toolchains for outstanding
performance and compact memory footprint

« Abundant demos for boosting your development
* Rich RTOSes and Linux (LTP verified)

+ Optimized compute library: DSP, Vector!

* Peripheral drivers for AndeShape™ platform

» Near cycle-accurate simulators: AndeSim™
* Arduino support for Andes Corvette EVB

L J
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AndeSoft™ BSP

AndeSight™ IDE

Eclipse-Based IDE build executables
Streamlined GUI

Application Layers

MlddIerare —

Drivers ‘ App Drivers Partners
debug interactively

Feature-rich Editor < [ OS/Kernel ‘ Libraries Customer

Managed Build System

execute programs R
Optimized Toolchains

Source Level Debugger

Profiling Analysis |

AndeSim™ & AndeSysC™

- : configure Virtual Platform
Extensive Demo Projects matfgrms

Flash ISP

Bus AHB to APB
Controller Bridge

\

> | AndesCore™ ‘

SDRAM DMA SRAM
Controller Controller Controller

profiling/tracing/debugging data

)] h [14)] i = - .
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B Eclipse-based IDE, enriched from 16-year continuous development

Blt filed dlsla

o1y 1o

= if Registers II =
Name Value
187 cr2 (DCM_CFG) 0x00002400
4 13 cr3 (MMU_CFG) 0x60080004
0x1 - Implemented
0x0 - Mot present
0x0 - 2 partitions
0x0 - Little
0x0 - Mo HPTWK
0x0 - Mot supported
0x8

Function profiling

B gprof 2 F [F S oA F [0 28 ) -2 4l | ;
mon file: DAAndeSightide\workspace\IPE G\gmon.sum
%rogram file :.fAndfsighta’idef’worlfiapaceﬂPE\,EC:HDebug#’JPEG.a
MWame (location) Samples % Time -~
= SUMmary 995 [k S
jidcti 1370 lege ]| ]
B %
[T
¥ decode_mcu 101 Mo.15%
# jpeg_fill_bit_bulfer 44 rfl-.42%
+ jpeg_huff_decode 4 0.4%

0x60080004
Implemented

[Mot implemented

# jpeg_make_d_derived_thl 3 0.3%

# yoo_rgb_convert
# build_ycc_rgb_table

Bs7%
0.l%

Meta

Available frems
DEFINE
USER_SECTIONS
LOAD_ROM 0x0000

EXEC_ROM 0x0000

Input Sections
IR
section

ADDR

LOADADDR

STACK

VAR

ALIGN

Group Input Section Pattem
EXEC OVERLAY ROM 0x0000 OVERLAY 0

Drag-and-Drop| Source

linker script editor

Sections
USER_SECTIONS vector
FLASH 0x00000000 0x00100000
EXEC 0x00000000
VAR ILM_BASE = 0:00600000
VAR _DLM_BASE = 0x00700000
VAR ILM_SIZE = 0xD0010000
VAR _DLM_SIZE = CxD0D10000
ector)
*(+RO)
SDRAM 0x200000C0 000800000
LOADADDR NEXT _data_Imastart
ADDR NEXT _data_start
*(+RW, +21)
STACK = 0x80800000

“"r
S

©g Breskpoints | E] Console 457 Eventlist-13 477

task name
TaskWay
= IDLE
@ Registers
= TaskBimp
# Registers
= DMAEH
& Registers

ber

1}
2

1

3

priosity

2
0

2

0:34£2e0
0:851a20

0x350080

0x304£860

sartof stack  top of stack  status

0x850720
0855350

0851870

0x3053730

9 Breakpoints | ] Console | 42

qUEVE Name
quene
quene
quee
= queve
= Tasks Waiting Rx

handler address

0xB855a40
0x855b00
0x355bc0
0x355¢80

number

3| 47 TaskList-13

max length
1 0
1 0
65535 0
65535 0

item size

1
1
127
0

FreeRTOS
Task List

FreeRTOS
Event List

messages waiting | waiting Tx  waiting Rx

0

0
0
1

Taking RISC-V® Mainstream

e iLOCEION code size

< 6
(0%07 <o B)

int dem cfy, iom cfy,cache_ctls
nAs=32_ wrsr (NDS3Z_SR_DCM_CFG)

iew_cky = — nassz_wrar (NDS3Z_SR_ICH_CFO) :

=z |l Function Code Size
‘olal Funclion Code Size: 46928 | (User defined functions only)

Jquantl
idmaster.c

& E

lither_array
T foEm
median_cut
merged_lv_upsample
merged_2v_upsampls
<

Jdmerge.c
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B Visualize the runtime

Type Task Pricrity

execution behaviors of
task, interrupts and
events within a period of
timel

i FreeRTOS Trace Default &2 | 1750 Registers | ¥ SoC Registers
Timestamp Context Context Type Events Details

Trar Sve  Task Task SwitchIn  Task Trr Svc' context switch in and get running

Tror Sve  Task Task SwitchIn  Task Trr Svc' context switch in and get running
Task

= Statistic

FreeRTO5 Trace_Default

Context Run Count Run Frequency

vo| Idle

|oe| Trar Sve 0.000075 =

A“L } i - N
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m Build and debug the multicore software with separate
configurations by simply creating multicore projects

A Debug - muilticore-demoy/corel /src/corel .c - AndeSight
File Edit Source Mavigate Search Run Project Window Help

"El ER s IR - B IS = -
= 0O |[4 pebug =2 “debugging actions for a single core = o
= = o I O N I [ - 00 @ 3 = .2 ~

. =% muilticore-demo 4 7 muilticore-demo-cordl [Application Program]
1 Process
4 o Thread #1 (Suspfnded : Breakpoint)
main() at corfp0.c:17 0x100054
s adb(8.2,50.20190529)-27
4 &% muilticore-demo-corgl [Application Program]
a ¥ Process
4 o Thread #1 (Suspfnded : Breakpoint)
main() at corel.c:16 0x1100054
| gdb(8.2.50.20190522)-28

A - ik~

5 Pr 23 Do

] Andes Project Creator [€] corel.c 52

wvolatile

(i=@; i < 18;
if (1*Flag)
i
printf("I'm Corel !!!, &Fdwn™, i);
Fm (j = 8; j < ex1eee8e; j++); SSdelay 1

«
J.'ETar =2 o= Ou
— "
| H_‘l Bl Console i [l Problems| [F] Properties| {2 Terminal = 3
Running Target
Targets = | BeBE R & & B~~~
G

eneric Targets muilticore-demo-corel [Application Program] muilticore-demo-corel adx

Taking RISC-V® Mainstream
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context values when
debugging core1l

Quick Access

“"r
S

5 Expressions | 9= Variables | [0 Memory 52
vl 11g 1910 -
Menitors & 3¢ 3% |0x100054 : 0x100054 <Trad
@ 0:x100054 Bx@0100054 C402C602
©x@010085C BOBTAB23
BX@01O0064 47A54732
exeel1eessC B8B3FAVAB
exealees’a 153745B2
exee1ees’7C 28D9CCCS
ax88188884 B78547A2
@x881ee8sC 67014722

BoBR] ARAOA  ATRSATR? 47

#" SoC Registers £7 8 Memory Map | 47 Registers

Value Address

5747 0xe0100000
5747 0xe0100004

1 MAC_LADR

«

Mo details to display for the current selection.

% Breakp

[28] muilticore-demo-corel [Application Program]

10 a1 A=
4 =

Description  *

55 A0 Bus Inte
5% AHB-Lite de
&% Ethernet My
Interrupt Statu
Interrupt Enabl
MAC Most Sig
MAC Least Sig ~
o

=i Module EDebugg SE Disasse |[G] GDB Co 2 = 04
= S OE -EH-|BE- %

P RISC-V 9
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Core Grouping
B Grouping Cores for Efficient Debugging

® Debug commands can be sent to a specific set of cores at the same time.

35 Debug

4 3% Test Debug [Application Program]
4 12 Process
4 @ Thread #1 (Suspended : Step)
= main() at Test.c:17 0x100ee
s gdb(8.2.50.20190522)-12 = Copy Stack Ctri+C
4 3% hello.adx [MCU Program] Find... Ctrl+F
4 7% Process
4 @ Thread #1 (Suspended : Signal Group [N
= 0x0 L cup
s gdb(8.2,50.20190522)-13 i
4 3 AMP-corel [Application Program] | ="~
& Process =
4 ® Thread #1 (Suspended : Breakp
= main() at core0.c:15 0x100ec :
o5 gdb(8.2.50.20190522)-14 1% Instruction Stepping Mode
4 3 AMP-corel [Application Program]
4 2 Process
4 #® Thread 1 (Suspended : Breakp
= main() at corel.c:150x100ec MW Terminate Ctrl+F2
g gdb(8.2.50.20190522)-15 )

[ Resume F8

A‘A - . ' .
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AndeSight™ Scripting

ecord and replay UI operations with Python script
Test automation T — T —
Issue reproduction & gkl

nes | &3 1 = = % Debug 23

=Y %

=5 demo_nn_conv_HWC_| | v #k <terminated>demo_nn_relu_q7 Default [Application Program]

R
m
u
m

v =5 demo_nn_relu_q7 s demo_nn_relu_q7 Default<terminated, exit value: 0>gdb(8.2.50.2!
®) Build Targets
¥ Binaries
at Includes
., bin
s, Default ] Script Shell &3 script_testing.
5, STC

<

demo nn relu g7.l¢ . - .
. project.select(’'sc’)
Python Scrlpt SRRy project.select('demo_nn_relu_q7")
run.py.log run('demo_nn_relu_q7 Default’)
=5 demo_v_f32_add run.select('demo_nn_relu_q7 Default’
7-€ nw-intrinsics-example:  run.select('demo_nn_relu_q7 Default’
run.config( ' run.py’).create( Script’
run('run.py’)
run(‘demo_nn_relu_q7 Default’)
run.select('demo_nn_relu_q7 Default’

= sc

A‘A .
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AndeSoft™ BSP

Application Building Blocks Inside of AndeSight™ IDE

ARPE: Taking RISC-V® Mainstream I RISC-V 12
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& AndeSoft™ BSP: Application Building Blocks

« Compiler/Toolchain are contributed to and supported officially by GNU/LLVM communities

e Optimized MCUIib, newlib and glibc

e Optimized low-level compute libraries for NN, DSP and vector processing: libnn, libdsp, libvec
¢ Fast and near cycle-accurate simulators: AndeSim™, AndeSysC™, Qemut?

e Debugging: GDB and ICEman (speed-optimized OpenOCD)

e Concise linker script and its tools, Linker Scattering-and-Gathering (LdSaG)

o Bare-metal drivers and demo programs to demo AndesCore™ features

REdl- = VpPCEl U \ -

aW qua_liﬁed
e Open source port on Andes: Zephyr, FreeRTOS device

e Commercial port on Andes: Azure RTOS ThreadX, LiteOS, RT-Thread, SylixOS

e RISC-V ready: VxWorks, uC/OS-[II/III], MyNewt, embOS, RTEMS, NuttX, seL4, uC3/Compact, AliOS
Things, TencentOS Tiny, HarmonyQOS, Nucleus

1), _ aiewadre c [ "A' ] =vVV U
14

¢ Linux kernel v4.17 and LTS v5.4, device drivers and advanced features: strace, ftrace, Perf, SMU,
power throttling, suspend to RAM, HIGHMEM and kernel module
e U-Boot, OpenSBI and BBL

Taking RISC-V® Mainstream 1: available upon request B RISC-V" 13



AndeSoft™: Bare Metal

m Rich startup demo projects for Andes-specific features

MMU, PMP, PMA, cache, cache lock, ECC, bus matrix slave port

Power Management PowerBrake, hibernate, WFI CPU standby/resume
DSP, printf UART redirect, C++ programming
_ StackSafe™, performance monitor, SMP

m AMSI (Andes MCU Software Interface) driver APIs
® DMA, Flash, GPIO, I12C, PWM, RTC, SPI, UART and WDT

AR suvicct o change witnout notce Taking RISC-V® Mainstream I RISC-\V' 14
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AndeSoft™: Linux

H Linux kernel

Mainline Linux compatible

V4.17 and LTS v5.4, RV[32|64]GC, SMP

Cache coherence and non-coherence support
Linux Test Projects (LTP) verified

® Device drivers for AndeShape™ AE350 platform

Hm Kernel features
® strace/ftrace to debug Linux applications easily
® Perf to evaluate the system bottleneck
® Power Management

Suspend-to-RAM: suspended by sysfs and wakeup by RTC and UART interrupt
PowerBrake: power throttling controlled by sysfs

® Kernel module all RV32/RV64 relocation type
® HIGHMEM support >1GB memory for RV32
® CPU hotplug

H U-Boot, U-Boot-spl, OpenSBI and BBL

A“" Subject to change without notice - - .
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AndeSoft™: Linux

B Linux Distribution and Build System”™

@ debian  yocto OpenWrt Bu1ot

PROIJIECT

*: available upon request

B Andes GitLab Service for Linux Development Packages
® A public web service: git.andestech.com
® Under Andes Maintenance Program

GitLab Community Edition
Open source software to collaborate on code

ARNDES Taking RISC-V® Mainstream o RISC-V' 16
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Al Software Stack

DSP, Vector and NN Programming

ARPE: Taking RISC-V® Mainstream I RISC-V" 17
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Al Software Stack and Ecosystem
deilolnl - RELAIDET

RREEEEN] O PyTorch R Keras)
@=xnet (e &) ONNX

ALANGO 'feeplite

sensoryfll &

TEI'\SOIF;E:W htvm
PEAKHILLS {5‘ eyt

CommISheS S05) A Tet tmtogy Taking RISC-V® Mainstream RAS I = VARE:!
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RISC-V DSP/SIMD Software Solutions
First implementation of RISC-V DSP/SIMD extension (RVP)

« DSP intrinsic functions: as C-like functions without writing error-prone assembly
« AndeSoft™ DSP library: ~300 functions in 10 categories

> Basic, complex, controller, distance, filtering, matrix, statistic, SVM, transform, utils

« Increase power efficiency to your DSP applications: 2.0x-5.6x speedup for
codecs, and 8.9x-14.5x speedup for NN models

Speedup of RVP over baselinel
The higher the better

MP3 decoder 2.0x RV32P
AMR-WB voice codec 3.7X B RV64P
EVS codec 4.9x
LC3plus codec ~ 5.6x
ML-KWS (Keyword Spotting) 8.9x

PNET (90% of Face Detection) 10.0x
CIFAR-10 (Image CIaSSiﬁcation) : 14.5x 1: based on 25-Series, FPGA
0.0 2.0 4.0 6.0 80 100 120 14.0 16.0

A‘A ] ) .
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AndeSoft™ DSP Library

Optimized low-level DSP functions for RISC-V Baseline and RVP processors
Compatible with CMSIS-DSP API

Compiler automatically generates partial RVP instructions to facilitate development
Boost signal processing performance

Speedup 2.9x in average and 21.9x in maximum

Speedup of RVP over baselinel

The higher the better 1: based on 25-Series, FPGA
25.0
m RV32P (AVG) 21.9x
20.0 RV32P (MAX)
= ® RV64P (AVG)
: ® RV64P (MAX) 2.9x
10.0
5.0
0.0
Basic Complex Controller Distance Filtering Matrix  Statistics SVM  Transform Utils Total ?
P N
ANDES Taking RISC-V® Mainstream Y RISC-V" 20



RISC-V Vector Software Solutions

B Standard software solutions in Speedup of RVV over baselinet
AndeS|g ht™ IDE The higher the better
AndeSim™: new cycle-accurate simulator
® Toolchains: intrinsic functions, as C-like functions L-21.6
. .t F32 Add 224
without writing error-prone assembly _ :
® AndeSoft™ Vector library: Q7 convolution )
. Optimized for RISC-V baseline and RVV processors ~ HWC=(33, 33, 51)
« > 100 functions in 5 categories: basic, filtering, F32 32x32 GEMM

image, matrix, and transform

« Compatible with NE10 library APEs Q7 Rel U activation 7%(')5)& .
B Advanced software solutions
® AndeSysC™: SystemC support for AndeSim™ MobileNet-v1 FP16 66. 1
® AndesClarity™: GUI-based processor pipeline _
visualizer and analyzer MobileNet-v1 INT8 68.1x
® AndeSoft™ NN library: optimized neural network
functions 0.0 20.0 40.0 60.0 80.0 100.0
1: based on NX27V, FPGA, 512 KB vector cache (VLEN,SIMD)=(256,256) bit
*: HWC (Height, Width, Channel) ® (VLEN,SIMD)=(512,256) bit

A“L .
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AndesClarity™ Processor Pipeline Analyzer

vimacc. vf v1d,7t8,\

(flw fs3,4(a5)

flw fs2,4(ad)

flw fsl,4(a3)

flw fs0,4(a2)
(‘vfmacc. vf v0,fs3,v]

vfmacc. vf v2,fs2,vl

vfmacc.vf vé,fsl,vl

vfmacc. vf ve,fs@,vl

flw ft11,4{al)

flw ft18,4(ab)

flw t9,4(a6)

flw ft8,4(a7)

vfmacc.vf v8,ftll

vfmacc.vf v10,7t10,

vfmacc. vf v12,ft9,\

vfmacc.vf v14,ft8,\

flw fs3,8(a5)

flw fs2,8(ad)

flw fs1,8(a3)

flw fs0,8(a2)

vfmacc. vf vl fs3, vz

vfmacc.vf v2,fs2, vz

vfmacc. vf vd,fsl, vz

vfmacc. vf vé,fsh,vz

flw ft11,8(al)

flw ft10,8{ad)

flw f19,8(ab)

flw f18,8(a7)

vfmacc. vf va,ftll

vfmace. vf v1@,ft1e,

vfmace. vf v12, 7194

vfmacc. vf v14,ft8,.

ARNDES

HMC

~ |, bo4

I ] EX | MM WB EQ..

- O (e ) we

[IF

(L) vee)
| EX m ALGVRFI

M| WE [ALG

- OEo(E) e we)

[IF

85,674
FA FA.FHA.

VRF |

85, 684

gml'.

85,694 83,704

ED FMA MA FMAI

m A Fia P )
e P
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FMA. FM_A\

— e = = ==y

EO FMA FUA. FMAI

- ————— -y

A JFMA. [FMA.| |

|
WA FMA. FMA JiMA.)
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AndeSoft™ NN Library

B Optimized neural network functions for Pure-C, RVP, and RVV
processors

B Boost NN performance by using SIMD and vector instructions
B >120 functions in 8 categories
B Compatible with CMSIS-NN APIs

Speedup of RVP over baselinel
The higher the better

30.0 25 6X 1 RV32P (AVG)
25.0 m RV32P (MAX)
20.0
15.0
10.0 6.7%

5.0 -

0 0 _ . ‘ . . ‘_'_—

EO A C A N
é}*\ '6\(; ,@9 \\0\ Q‘Q Qo (9&'
e Q)’b 2 ()OQ & .
(,00 ((3\ 1: preliminary data based on 25-Series, FPGA

Subject to change without notice
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& Inference Flow with TensorFlow Lite Microg

Host (offline) Device (runtime)

CoToeG Bo3 Andes Totnmeiagy Taking RISC-V® Mainstream P RISC-V" 24
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TECHNOLOG

AndeSoft™ NN Library API

Concatenation
Convolution

Fully-connected

Pooling
Softmax

Utils

Subject to change without notice

= Copyright© 2021 Andes Technology

Sigmoid
Tanh

RelLU
Leaky ReLU

Element-wise

Concatenation
Convolution

Pointwise convolution
Depthwise convolution
Fully-connected
Maximum pooling
Average pooling

Softmax

Reshape

Taking RISC-V® Mainstream

riscv_nn_activate_[q7|q15]

riscv_nn_relu_[q7|ql15]
riscv_nn_leaky_relu_q7
riscv_nn_ew_add_s8
riscv_nn_ew_mul_s8
riscv_nn_concate_s8_[w|x|y|z]
riscv_nn_conv_HWC_[q7|u8|s8|q15]
riscv_nn_conv_1x1_HWC_[q7|u8|s8]
riscv_nn_conv_dw_HWC_[q7|u8|s8]
riscv_nn_fc_[q7|u8|s8|q15]
riscv_nn_maxpool_[q7|s8]_HWC
riscv_nn_avepool_[q7|s8]_HWC

riscv_nn_softmax_[q7|u8|s8|q15]

riscv_nn_reshape_s8

1: including but not limited to the list

P RISC-V" 25



Use Case: CIFAR-10 NN Model

Convolution riscv_nn_conv_HWC_q7_RGB_fast

Activation (ReLU) riscv_nn_relu_q7

Pooling (maxpool) riscv_nn_maxpool_q7_HWC v' Performance boost with
Convolution riscv_nn_conv_HWC_q7_fast AndeSoft™ NN library
Activation (ReLU) riscv_nn_relu_q7 o
Pooling (maxpool) riscv_nn_maxpool_q7_HWC v' Increase power efficiency
Convolution riscv_nn_conv_HWC_q7_fast v Lower response time
Activation (ReLU) riscv_nn_relu_q7

Pooling (maxpool) riscv_nn_maxpool_q7_HWC

Fully-connected riscv_nn_fc_q7_fast

Softmax riscv_nn_softmax_q7

Speedup of CIFAR-10 NN model for image classification?
The higher the betl\sﬁr
1.0x

M7 1.2x
Andes V3 10 2.1x

Andes v3 D15 2.4x
Andes RV32P D25F 3.0x
Andes RV32P D45 3.9x
Andes RV64P AX25 3.9x 1: based on 25-Series, FPGA

N 0 05 1 15 2 25 3 35 4 45
ANDES Taking RISC-V® Mainstream M RISC-V' 26
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Inference latency of MobileNet-vl NN model for object detection

The lower the better

MobileNet-v1

CA9 (Xilinx PYNQ)!

CA53 (Raspberry Pi-3B)!

CA72 (Firefly RK3399)!

CA73 (Kirin 970)*

FP16 RVV

RVP

INTS8

RVP

bit

LEN SIMD [Real chip latency

bit) [(ms
128721.4 @650MHz, 2 core

Nomalized latency?

1\

703.4

128121.8 @1.2GHz, 4 cores| 438.5

12877.9 @1.8Hz, 2 cores

210.3

12841.3 @2.36GHz, 4 cores| 292.4
512 256

32

64

1: TVM, https://github.com/apache/tvm/wiki/Benchmark#arm-cpu

2: AndeSoft™ NN Library, PyTorchCV imagenet-1k “MobileNet x1.0",
preliminary data based on FPGA and scaling to 1.0 GHz. Real SoC performance will depend on memory subsystem

3: Scale to the same frequency; estimated performance 4 cores="3"*1 core, the magic number "3" is from experience

AﬁD‘Eg Subject to change without notice
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62.3

564.5

358.5

Taking RISC-V® Mainstream

Conv / s2

Conv dw / sl

Conv /sl

Conv dw / s2

Conv /sl

Conv dw / sl

Conv / sl

Conv dw / s2

Conv /sl

Conv dw / sl

Conv /sl

Conv dw / s2

Conv / sl

., Conv dw /sl

"™ Conv /sl

Conv dw / s2 4 x 31
Conv / sl 102 7x7x512
Conv dw / s2 3 x 1024 dw 7x7x 1024
Conv / sl 1x1x1024 x 1024 | 7x 7 x 1024
Avg Pool / s1 7x 7 x 1024
’C/si T 1028
Softmax /51 Tx 1 1000

Table 2. Resource Per Layer Type

Mult-Adds | Parameters
Com 1 %1
Conv DW 3 X 3

Conv3 x 3 0.02%
Fully Connected

W RISC-V" 27


https://pypi.org/project/pytorchcv/

Andes Ecosystem
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SECURE-iC\/eridify

N\
. g
S
\ HEX

$ J//" \\ :::: SILEX - READX VxWorks

INSIGHT
OpenCL
gA -
_- NDES ~~ee
f TECHNOLOGY, - THREADX
f rY g

m - L ('“V!
echnologies|

VxWorks

e aWS qualified
e bl o

E i UnlimiterHear

Unlimiter

Vi
SEGGER

e Poases " B 1
OPENAILAB RELF '_I ET ult ra@ STSTEMS @ AliOS Tine:
DL{{\UTERBACHIA O‘“""4 l 4]
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IAR Embedded Workbench for RISC-V

B Complete build and debug toolchain for

sl Compiler
m Support all series of Andes RISC-V CPU! \I/Evmﬁd(.jqe(rj\ I-Jet ICE P
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m AndeShape™ Corvette-F1 N25 now is an

AWS FreeRTOS-qualified evaluation platform

m The FreeRTOS port is verified and executes
smoothly and consistently with AWS IoT

® FreeRTOS kernel, Wi-Fi management, TCP/IP stack, PKCS#111,
TLS?, MQTT3
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1: Public Key Cryptography Standards (PKCS) #11
refers to the cryptographic token interface

2: Transport Layer Security

3: Message Queue Telemetry Transport
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Summary

B AndeSight™ IDE

® User-friendly and easy-to-use IDE
® Accelerate your RISC-V software developments with the comprehensive
development environment

B AndeSoft™ BSP

® Highly-optimized toolchains for better performance and smaller memory footprint
® Well-integrated building blocks to reduce time-to-market

H Al Software Stack

® Boost the performance for RISC-V Al and IoT applications with optimized
AndeSoft™ DSP, Vector and NN libraries
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m Previous version for evaluation
m Three-month time limit
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Thank you



