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AndeSight™ 5.0 Overview L 4

?:.L 2
AndeSight™ (" )
IDE and AndeSoft™ BSP inside AndesclarityTM
* GCC/LLVM toolchains and debuggers Processor Pipeline Analyzer
» Optimized C library \ y

» Optimized compute library: DSP, Vector
+ Fast and near cycle-accurate simulators

» Rich RTOSes and Linux (LTP verified) AndeSoft™
* Peripheral drivers for AndeShape™ platform NN Library for RVP/RVV
+ Arduino support for Andes Corvette-F1 EVB Optimized libraries for RISC-V DSP/
« Abundant demos for boosting your development SIMD and Vector extensions
> Startup code for AndeCore™ feature
» Linux demos 4 N
> Vector demos AndeSoft™
> In-line assembly LLVM for RVV
» Vector Intrinsic LLVM compiler infrastructure for RISC-V
\ Vector extensions )

» Benchmark programs

. > NN reference models
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AndeSight™ Major New Features

« Multicore Debugging Enhancement

* FreeRTOS Timeline Analyzer [SSEEEEEEEEEEEE SRR Shaseidt
« AndeSight™ Scripting FlshProgrammig ) SEVBEGIIIES (oo
—Activation File Smm—

« Document Window
* AndesClarity™
» Vector Intrinsic Support

e ——
Actvation Code el it
Floating License

T Linux
CPU Dialog HatUbunty A0

A
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AndeSight™: Professional IDE

« Eclipse-based IDE, enriched from 16-year continuous development
Bit-field display

Function profiling

& gprof &2 M 0% es | [585E E 2 [ @7 =0

omen file: DAAndeSightidelworkspace\IFEGhgmaon.sum
program file: Di/AndedightAderworkspace/]PEG/Debug/IPEG adCreate shart

Meta linker script editor

Sections

MWame (location)
= Summary

Samples
995

% Time ~

[T
T O

B9

Available frems
DEFINE
USER_SECTIONS
LOAD_ROM 0x0000

EXEC_ROM 0x0000
Input Sections

m

USER_SECTIONS vector
FLASH 0x00000000 0x00100000
EXEC 0x00000000
VAR _ILM_BASE = 0=00600000
VAR _DLM_BASE = 0x00700000
VAR ILM_SIZE = 0x00010000

- 14 Registers 32 D) ey |5 g v
Name Value
1 or2 (DCM_CFG) 0x00002400
4 1 cr3 (MMU_CFG) 0x60080004
4 VLPT 0x1 - Implemented
M IVTB 0x0 - Mot present
iR NTPT 0x0 - 2 partitions
87 DE 0x0 - Little
1 HPTWIC 0x0 - Mo HPTWK
18 TBLCK 0x0 - Mot supported
it EPSZ 0x8
<[ n
a (11} er3 (MMU_CFG) 060080004
85 VLPT Implemented
Q 154 IVTB Mot implemented
it NTPT

1
101

decode_mcu Mo.15%

jpeg_fill_bit_buffer 44 H—AZ%

jpeg_huff_decode 4 0.4%

jpez_make d_derived thl 3 0.3%

yeo_rgb_convert 148 ®.87%
build_ycc_rgb_table 1 0.1% v

+I5R VAR _DLM_SIZE = CxD0D10000
section (0
ADDR
LOADADDR B SDRAM 0x20000000 000800000
STACK LOADADDR NEXT _data_Imastart
VAR ADDR NEXT _data_start
ALIGN (+RW, +21)

Group Input Section Pattem
EXEC OVERLAY ROM 0x0000 OVERLAY 0

Drag-and-Drop| Source

STACK = 0x80300000

RTOS awareness

©g Breskpoints | E] Console 427 EventList13 477

Task List

task name number prioTity dartof stack  top of stack  status
TaskWay o 2 Ox24i2:0 0x850720  Running

= IDLE 2 0 0xB51420 0xB55950  Ready
Registers

(= TeskBinp 1 2 Ox850020 0x851870  Blocked
Registers

= DMABH 3 8 0x3044860 03053730 Suspended

bt

— FreeRTOS

9 Bireekpoints | £ Consols Feg B3 & TockList13 Event List

TUBNE NAME handler sddress  maxlength | iemsize  messages waiting wajﬁnng'x waiting Bx
queve (OxB55a40 1 0 1 1} 0
queue 0xB55b00 I 0 ) o 0
queve 0xB55bc 65535 0 127 o 0
= queve (0x355c80 65535 0 0 0 1
= Tasks Waiting Rx
task name numnber
DM BH 3
ANDES Subject to change without notice
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General Exception Handling

 Tracer || Advanced |1 Source | [] Common | 3§ Exception Handling

(- Arguments | % Debugger
[ Harcware Stack Recordin

[¥]U-made Environment Call
[7]M-mode Environment Csll

oftware Breakpoint

-rade Emvironment Call

Hardware stack protection

mode Environment Call

(V] ACE dissbled exception hstruction Access Missligned [V Instruction Access Fault
Tlegal instruction on-Maskable Interrupt Load Access Misaligned
Load Access Fault tore Access Misaligned Store Access Fault

A General Exception

General exception: llegal instruction
#B% opc (Debug PO): DRO000000000000B34
0%0000BO0D00BO00D:

DDCAUSE (Exception Type)

Taking RISC-V® Mainstream

Function code size

stdint.h>

L€ djpeg.c
#inciuae

11 int ajpeg_main(int arge, char Trargv): //forward reference

char=® apbmp(8) :

Mdefine NDS32_ISIZE

#define NDS32_DSIZE

(0x07 << &)
(0x07 << &)

dnea int dem_crg, icm_cTg,cache_ctl:

nda3z

o WEsr (NDS32_SR_DCH_CFG) :
—_nassz

eer (ND332_SR_ICH_CFG) 5

2 Problems [ Properties

o =
JPEG.adx --> Total Function Code Size: 46928 | (User defined functions only.

Binaxy /JPEG/Debud

1<:dr off

Thal —DOMTETS
make_odither. array
master_selection
median_cut
merged_1v_upsample
merged_2v_upsample
<



Multicore Debugging Enhancement

15 Debug &2 B % L] £‘17| 33 i= = =0

 Grouping Cores for S ———

T D,
v % Process

Eff' H t D b T v o Thread #1 (Suspended : Breakpoint)
ICIen e ugg I ng = main( at hello_waorld.c:15 01008~
o5 gdb(8.2.50.20190522)-4 = Copy Stack Crl+C
v ¥k Test_Debug.adx [Application Program] Find... Ctrl+F

— Debug commands can be

v f# Thread #1 (Suspended : Breakpoint) Group

sent to a specific set of = a0 atTes Debug 1501014 U

s gdb(8.2.50.20190522)-7
. Step Into E5

cores at the same time .

Step Return

— Configure debug settings for S ——

[ Resume F&

[6%] Andes Project Creator |t dema_nn_relu_ Test_Debug.c &1 = 0
each core e

. . :- W Terminate Ctl+F2 | __
— Can run different projects

Version : Remove All Terminated

on each core

Description : Hello World in C, A Properties

11 #include <stdic.h>
2 #include <stdlib.h>

int main(void) {
puts{”!!!Hello World!!!"}); /* prints !!!Hello World!!! */
return EXIT_SUCCESS;

}

ANDEs Taking RISC-V® Mainstream MiRISCV” 9



FreeRTOS Timeline Analyzer

 Visualize the insights into runtime behaviors

— Execution of tasks, interrupts and events within the specified time period

Fl
A~_
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A Debug - FreeRTOS_Trace/RTOS_Timeline/FreeRTOS_Trace_Default/FreeRTOS_Trace_Default_ - AndeSight -
File Edit Scurce Mavigate Search Run  Project Window Help
i | | ~ fh~ % % H-0-0--®™ 5~ = = Quick Access
&5 Project &2 Docum = 0 Debug &3 = O [T S S e e I 3 = =0 FreeRTOS_Trace_Default &3 1i% Registers | %% SoC Registers
, 2 9 9
= 4 3 FreeRTOS Trace Default [MCU Program] Timestamp Context Context Type Events Details
4125 FreeRTOS Trace 4 ({7 Process A <srch> ssrch> ¢ = > & -
¥ Binari 'l # 1 Si : H . Lo .
>3, Binaries L lhre):d n“l (iusplede:d f(ljgn:‘ SIGII‘\IZ-L]I-”;E??J 00:00:00.000 164 TrrSve  Task Task SwitchIn  Task 'Trmr Swc' context switch in and get running
4 = freertos-V5 I T = 00:00:00,000 189 TrmrSve  Task Task SwitchIn  Task 'Trr Sve' context switch in and get running
4 2= Demo prvldleTask() at tasks.c:3 452 0x3078 K R
= 00 00:00:00.000 202 Trar Sve  Task xQueueRecy Queue="TmrQ', Status=SUCCESS
> (& Common 8 .o 00:00:00.000 219 Trnr Sve Task ¥OueueRecy . Oueue= TrmrQ) Status=FAIL. TicksToWait=0
A VS 5 gdb(8.2.50.20190522)-5 ; ” N ;
00:00:00.000 245 Rax Task Task SwitchIn  Task 'Ry’ context switch in and get running
» (= output — _
, & RTOSDemo J 0, Dl
» (= RTOSDemo_bsp =b Timeline 22 3 iz | iy & :<!| i 'l T dHEeq | W o q>f| gf-r v= 0
> 8] Dema.asm [£] main.c 22 [£] ave 3( emn Type  Task Priority 00:00:00.000100 00:00:00.000200
> %3 Demo.elf - [Andes/le] The idle tack ¥p T
the idle task.
Demo.bin Task just queries FreeRTOS_Trace_Default )
& Makefile mory management sectj Idle Idle NFA
s (= V5-CLIC 149 management opt = If there is a lot of heap memc Rx Task 2 T
. (= Source 'n cc‘rﬁi T’“ fr~HEAP_SIZE value in FreeRTOSConfig.h car T Task 1 *
= 20 = ;
= REA[?ME 28 xFreeHeapSpace = xPortGetFreeHeapSize(); JEckEE LESEIN
4 [ RTOS_Timeline [1] 0 Trr Sve Task 6
I =] FreeRTO5 Trace_Default 20 “ Remove compiler warning about xFreeHeapSpace bei
264 . eapSpace; « »
trace package 205 }
206 E= Statistics 22 vo =
PBT S F o oo
;E.S FreeRTOS_Trace_Default
3527 void vApplicationTickHaook( void ) = Context ’ Type Run Count Run Frequency Last Run Time
211 #if( mainSELECTED_APPLICATION == 1 ) gld‘e Idle 3426 942.98 Hz 0.000991 =
212 1 |s%| Rx Task 133 36,61 Hz 0.000984 =
2%5 /* Only tl:!E ccu'p'ehen;i.ue demo acf.:uall'y' uses th E T Task 41 11.28 Hz 0.000018 =
214 extern vold :;:ﬁ[(’j""’““k"“’k( Tkl g [2] Tick IsR Tick ISR 3549 976,83 Hz 0.000008 5
1 vFullDemoTic 3 —!
e ) [Z] Tmr Sve Task 3 A3 Hz 0.000075 s
T b « i C ] L b

PaRISC-WV”
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AndeSight™ Scripting

« Record and replay UI operations with Python script
— Test automations
— Issue reproductions

5 Project Explore 3 Documents Wi = 8 ||[] SeriptShell &2 . ® Breakpaints| B, Modules| G} Debugger Cons = B
0% ¥ 5 & ¢
v = JPEG-VS project.select('JPEG-V5')
#“ Binaries debug( ' JPEG-V5.adx"}
i Includes debug.select (' JPEG-V5.adx")
step.over()
(5 sre step.into()
(= AE350 Rvo4 resume()
= CmdMakefile project.select('Test_Debug')
= nhdsld project.select('hello_world'}
@ nds.sag prn??gsézetzct;' ?I;‘EG-'-IS' )
= README .
= run_jpg.py

AAA .
ANDES Taking RISC-V® Mainstream MRISC 11
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AndesClarity™

B A powerful plug-in for

9] Andes Project @ demo_nn_relu_q7 = H T Simulator Performance Meter &2 . Alf Simulatar Profiling

AndeSig htTM //run 2nd time to get performance data ® ME;D 4;21(:0 ng; lwl:iZSD DSN;; Branch Mis:’;:l
e o |wm wm 2 o k
- . . . _nn_relu_g7_t ,_ ,_ 17
e Additional license is required o G )
. . cycle v = cyele; _ HED 52867 4227 3% 7 77
B Visualize performance and 4
resou rce bOttIeneCk 9 Breakpoints | IPC/OPC View Pipeline &3 =g Progress o d &; 5 v ﬂ

. Pi pe I i n e Vi eW Of i n Stru Cti O n S DB File:dema_nn_relu_q7-Default, Display Range: 219,670~219,689 cycles ,Selected Instruction: "135,912" Data dependency: | Producer

219,673 218, 6t

and functional units N Tl 203

Bo6eeEa880104b8 vled.v v, (al)

. H -v v16, (a2)

e Resource view corresponding | e i
. . 3800008081844 c.sub a5,ad

to instruction usage e TN

e Stall bubbles with different =~ =~
colors for data dependency

A
ANDES Copyright© 2021 Andes Technology Corp. 12
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Vector Intrinsic Support

EN
= = = = [ ] dema_mat_mul_f32.tgz
* Vv I Mo With Vv I INTFINSI
[ 1 demo nn rely g7 taz
D demo_sgemm_intrinsic.tgz
L] L - . . .
* 4 vector demo with in-line assembl - Spmenvedruc oz
demo_gaussianblur2d_intrinsic.tgz
[ ] demo_nn_conv HWC_q7 tgz
[] demo_v_32_add tgz
[E¥ Andes Project Creat (@ sgemm.c F@ riscv_vectorh demo_sgemm_intrinsi &3 = O | % Breakpoints ( IPC/OPC View &2 =g Prugresq- 'Disassemb\ﬂ O = LH + — 2 xspiF =0
1391 11184:  @28S6cH7 vle?2,v v24, (a8) ol Current sampling interval : 5 Current data range: 0 - 1,100 (1,100)
1392 11198: B3868513 addi al@,a3,48
1393 return _ builtin_riscv_vfmacc_vf_f32ml(acc, opl, op2, vl); 3
1394 1119c: b381dcd? vimacc.vf w25, ft3,v24
1393 2
1394 v v24, (a8) =
1397 : " O
1398 return _ builtin_riscv_vfmacc vf_f32ml(acc, opl, opAwvl);
1399 111a8: b3825cd? vfmacc.vf  w25,ft4,v24 - . O »
1488  return _ builtin_riscv vle32 v_f32ml(base, vl); L v o o o
1481 1llac:  B2856c87 wvle32.v v24,(a@) - - R o
1482 111b@: 85868513 addi a@,a3,Be
1483  return __builtin_riscv_vfmacc_vf_f32ml{acc, opl, op2, vl1);
1484 111b4: b382dcd? vfmacc.vf  w25,ft5,va4
1485 return __builtin_riscv_vle32_v_f32ml({base, vl);
1406 111b8:  @2056c87 vle32.v v24, (a@) |\ Eleipeineics
14@7 111bc: BEAEE513 addi al@,a3, 986 W
< > Filgdemo_sgemm_intrinsic-Release, Execution CyglerT 103, Display Range: 1,031~1,049 cycles Selected Instruction: "732" Data dependency: [ Producer | (Co
& Console 2 Problems |[C] Properties | & Terminal GDB Command isassembly B2 = O
ﬂ-_ ( = (&' (@ y 2800020000210888 ) |(addl a@,a3
|Enter|ncatinn here V|| & <‘=Fq> E:H it = 286222000001119c vFmacgef Va5, FE3,v2
51 vfloat3zml_t vc = vles2_v_f32ml(&[1][], v1); - 000000090001 1120 ) (vles2 v v24,(20)
0eBAEERAEER113cA:  addi a2,a3,32 20020000000111a4 | addi al,a3,64
PORRERRRRRE11ICE vle3z.v v24,(aB) [ ee@eeeedeaalllad ) vfmacc.vf va5, ft4,v2:
% 0BREEEEEREA113cc: | vle32.v v25,(a2) 280080000001 11aC vle32.v v24,(a8)
PEREEERARER113dE: vsetvli a3,a4,e32,ml,tu,mu,dl feaeeeaaeeelllbe addi ae@,a3, 88
53 wec = vfmacc(ve, a[i][k], wle32_v_f32ml(&b[k][§], v1), vl); - < ks
PePEERREEER113d4:  addi a3,ad,16 v (..] ICU_ADDR
““““““““““““““ " g g cmore o (-] ICU_DATA

A .
ANDES Taking RISC-V® Mainstream PiRISC 13
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Demo of the Advanced Debugging with AndeSight™

« Use Al Relu function as example

A Debug - demo_nn_relu_q7/src/nn_relu_a7.c - AndeSight STDV5.0.0

File Edit Source Refactor Navigate Search Project Run Window Help
B TN | RIS E G~
X - I I IaX / X 5 Project Ex 52 Documents| = B |[4% Debug &2 - 0 N3 R R @ = 5 |- Variables £2 "\ 4 Expressions| @ Memory,
= & || v demo_nn_relu_q7 (1) [Application Program] Name Value ~
25 demo_nn_relu_q7 v (i Process * in_out 0x2ffdfc0
@ Build Targets v o Thread #1 (Suspended : Step) » in_out@entry 0x2ffdlfcd
gg Binaries nds_nn_relu_q7_v( at nn_relu_q7.c:21 0x10494 00 size 0x2000
= bin . ] main() at demo_nn_relu_q7.c:62 0x10244 0= size@entry 0x2000
3 (&= Default wl gelb(8.250.20190522)-16 60 vl <optimized out>
(= output - avl
& s » pin_outl Ox2ffdfco
5| demo_nn_relu_q7.launch » pin_out2 0x2000
2 © :emn,;gemm,mnm;m » pin_out3 [ v
& demo-ecc-V5 >
<
& demo-printf-v5 shareh  [B) demosgemmint [ (@ demonrclug? @ rnreluglc BN\ % = O
1 1 long avl = size; ~
23 __asm__ _ volatile__ (“"vsetvli %[out], %[avl], " "e8"
22 97_t "pin_outl = in_out;
0 1 2 3 25 97_t *pin_out2 = pin_outl + vl;
26 q7_t *pin_out3 = pin_out2 + vl; oC Registers ernony Map (il Registers.
27 q7_t *pin_outd = pin_out3 + vl; SR SoC Registe Memory Map [ 1flf Registers £
28 long vl_idx = vl << 23 Name Value Description ~
% hile (vl 5= v i) #4 RISC-V standard user mode CSRs
5 { - 4 AndeStar V5 user mode CSRs
52 _asm__ _ volatile_ (“wsetvli ¥[out], 3 v 4 Vector Registers
53 asn_ _volatile ("vles.v" " " "va" i [per] " &
< g = Do Twelorile (ndea e Mpselee s ] o6 8 bfloatts 0 <rapeats 16 times>
il asm_ _volatite ((vied.v e kel per & floatts 0 <repeats 16 times>
Target Manag |52 Outline 52 = 0| ot v glptelin" tr & P
2 Targ, g (B2 3 ( [pte] i3 ® float 0,0,0,0,0,0,0,0
SECRI I Bl (2 double 0,0,0,0
U ndstypeh 39 & ines 00 <repeats 32 times>
®  nds_nn_relu_q7_e(q7_#, uint32.8) -void 0 += {LJix. (® int16 0x0 <repeats 16 times>
o nds_nn_relu_q7_v(q7 +, uint32.8) : void < golaiilc B int32 0x0, 0x0. 0x0. 0x0, 00, 0x0. 0x0. 0x0 v
>
B Console 32 _[2 Problems| [ Properties| & Terminal | [G] GDB Comman |2 Disassembly| = O ||name : vo ~
o BHE S Mo~ Details:{bfloatls = {8 <repeats 16 times>}, floatlé = {@ <repeats 16 times>}, float = {8, 0, 0, @, €
& bl = Default:{...} 2
demo_nn_relu_q7 (1) [Application Program] demo_nn_relu_q7 >
version: <democase_ast-v5_6_8-branch_961d928> —
6 Breakpoints I B\ Modules| 53 Debugger Console EERY & v =08
----- pure C algorithm -----
The inst count is 32778
The cycle count is 49267
accuracy checking ... PASS
----- V-ext algorithm -
Wit ahla Comart lnemrt [ ®3-27 CERC——
®
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Demo of the Advanced Analyzing with AndeS

Use sgemm (Single precision GEneral Matrix Multip

ANDES

TECHNOLOGY

Taking RISC-V® Mainstream

ight™

ly) as an example

B Profile - demo_sgemm_intrinsic/Default/pipeline/.demo_sgemm_intrinsic- Default-objdump - AndeSight STD v5.0.0 - o x
File Edit Navigate Seach Project Run Window Help
- | & -l (BB %D 4- 0B ® 5@ - [GuickAcces] | ¥ | M1 ¢ [
(e Project Docume| ' 1 |[#5 Debug £ “ B |[E simulator Performance Meter ¢ = G e ~ - B
B & | | i Mo. InsC CyeC ISMiss  D$Miss Branch
1S demo_nn_relu_q? ~ Hk <terminated > dema_sgemm intrinsic [Application Program] @ 221 280 o 0 o
15 dema_sgemm_intrinsic & dema_sgemm intrinsic<terminated, exit value: 0> gdb(8.2.50.20190| | [ s 0 3 0 0
15 demo-ecc-vs [ 123 156 o o 7
&S demo-printf-Vs @ 2012 2680 o 0 53
< >
14 sgemm.c dema_sgemm_int e =B
Viloatazml_t vimacc(viloatazml_t acc, float opl, wfla = —
return _builtin riscv wimace v fi2mi(ace, opl, c Al simulator Profiling &3 =] o
lo7cc: wloefss vaetvli a0,td,e52,m Total Self Cyele Count: 3126
4 for szt ko k<K Narna Calls SelfiniC  SelfCy.. Totall. TotalCycC Tirme Parcant -
Go7dz: o cnadi to,4] sgemm_g¢ 1 1478 1587 1376 1587 50.779%
107da:  b3soscs vrace v  vaa,feo, 1 312 312 1296%
5 07ds:  frefoces bre t6,a6,107c4 <sge ; 5 ro
. lo7de:  foiffost 1 1079c <sgenm vec 2 258 u 91a%
vie32_v_fazmi(g[i1[], ve) vl);
r 3 T (Belilld ) 1 191 191 7.65%
oy 16 144 144 477%
: 1 39 39 250%
107c0:  veosos ret X o 6 T amse .
e4 <main>: = = >0
< > B036600000031070S MAANS: e e Snetand v |[®e Breakpoints [ IPC/ORC View Pipeline | 4 Terminal B+ — & =]
A Target 1 5 Outine| = O > Current sampling interval : 3 Current data range: 0- 3,125 (3,125)
2| 2 e © Console 13 _[] Properties| [T GDB Com | 2 Disasser =0
« $ Running Target ® % | B BB SElN. =Rl
1 ADP-AE350-NX27V Simulator-And| | <terminated > demeo_sgemm_intrinsic (Application Program] demo_sgemm it )
Targets Compare results of sgemm_golden and sgemm_vec: PASS
Generic Targats
o
Cyele
dema_sgemm_intrinsic-Defaul
Writable Insert 456: 49

®
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Summary

« AndeSight™ is user-friendly and easy-to-use IDE
« Powerful debugging tool
 Virtualized analysis to help you ultimately optimize your software

« Accelerate your RISC-V software development with the comprehensive
development environment

» Periodic releases to support latest Andes RISC-V Cores

ANDES Taking RISC-V® Mainstream MRISCV” 19



AndeSight™ IDE Free Download

- AndeSight™ version for evaluation
* Three-month time limit

o
Subject to ch ithout noti . .
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