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1 BET

AN EZETTHE Andesight FIRE(LER B EMERIEIE

2 BREETRERE

REDER - 115 project & - EIFREPAY project—>properties {£EHTE - 7£
settings—>optimization FTEIEEEZ MR/ LHRB

(A NEE)

Settings -
+- Rezource
Builders

= C/CH Build Configaration: |Debug [ Active ] v

Build Variables
Dizcovery Options
Enwviromment

wzzing B Tool Settings Build Steps Build Artifact Binary Parsers| @ Error Parsers
TEet Conflguwration (2 nds32le-el f-meulib=v3m Configurations A |[Optimization Level Home (-000 v
Tool Chain Editor = E8) Andez C Compiler Dther optinization Flags
+ CfTH General (# Proprocessor
Project References % Zymbols I:‘Remove unused function sections (—ffunction-sections)
Run/Tlebug Settings B Directories [FlRenove unused dats sections (—fdate—sactiens)

(2 Warnings
(2 Miscellaneous
=B bndes C Linker
% General
@ Libraries
@ Mizeellaneous
@ Shared Library Settings
@ Loaded Address
=B bndes Azzembler
@ General
=B MM (symbel listing)
@ General
= B8 Readelf (ELF info listing)
@ General
=B85 Objdump (disassembly)
2 General b’
< >

[Restors Defanlts| [ apply |

@ [ 0K ] [ Cancel ]

=]

= 1

Optimization level PIEHRTIXZUTMER -
Andesight S UIBAVE R ZEEN I TRE R ERBIZ D4 3 EfRAl -

—RIER MRV ISR ERE L & & IE-0s3 F]4J5E remove unused section : HITIRERELE R
$2-03 A0 -funroll-loops (T/&ZE 2) -

(Optimize speed)-O/O1 : GCC #HHITHMUIBR THHITREINEL - R EmET EiRENE
B RIS - EERBIAVB LI AEHIT

(Optimize speed more)-02 : -O AYERE » /i — kAl GCC iSBIZATEREMNEL » BiEERTAE
ELAZERIRFEEL - fldliRES A S ERBERERMREAE - 0-O ML » BAEIFE—FDINIR T #wE
PR A SRV RE -

=
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(Optimize speed most)-03 : &3 -02 IZEIVE{LRIEN  SBISTE 3 -finline-functions » -funswitch-loops
#[I-fgcse-afer-reload F53EIE - -O3 BLIRBITEAEMNTHITEINRE - BHOEEEINERIR/N - £HL
B MO BB (EEETETRIE

(Optimize size most)-Os3 (-Os) : SEEIBZRRELAIBRY » -Os 315 5 FT18-02 kB A ZEEE
BEABRIMEILEE - BI-0s BENIEMBLIEREMSHOEE - Kit - BI-Os THEEHE
EIVHEEE - LU EE M BB EARBIAE-Os

(Optimize size more)-Os2 : 1HLE-Os HAMER-mifc FEIE, RFTFEEDHMUIBERILEIE.
(Optimize size)-Os1 : {AIFZEEBILRER » EAIBAFZERR) » RITFEEDISERICEER

2 Y Remove unused function sections(-ffunction-sections)f] Remove unused data sections
(-fdata-sections) HINEE 242 B E A EINREBFBUSMI » LUBDORISHHAZEY  IEESAELE - 711
[EREMIBINEEE R T » BN IR BIRYEE fF(Ul#include "Drvi2C.h") » BB EZ AR EBIRVE BEEEZ ]
= aARZEMA -

-funroll-loops TILUARINZE! other optimization flags 218 2 - {FFEEEHBIRN BB TimZT S T E
ENBEIRETRER > EMAMAIBRIEEX  HI-AERABHITRE TR IR DT gE8HS -

Settings 7 ~
(# nds32le-elf-meulib-v3m Configurations  |Optimization Level [Dptimize Speed most (-03) -
« S Ardes € Comale i
P Other optimization flags  -funroll-loops

Preprocessor

(& Symbols [T Remave unused function sections (-ffunction-sections)

(& Directories [ Remove unused data sections (-fdata-sections)
(& Debugaging
& Warnings
(& Miscellaneous
4 %3 Andes C Linker
(B General
(5 Libraries
(& Miscellaneous
(# Shared Library Settings
(8 Loaded Address

2
FEICRAI<EEFMRIENETSS -
https://gcc.gnu.org/onlinedocs/gcc-4.4.6/gcc/Optimize-Options.html#Optimize-Options

Andes_Programming_Guide X g

3 FREILREZTELITNEE
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3.1 FEAAVREIRE

{EERA ERVBMEINRERT - FHARIETNIBIRIBIL » FTLAfE debug IFRZE TR RES B debug AVIEIRIR
BYHEDIIERNUE - W TN ERIEAESND » HIRSE5t MCUSTATUSDIts.b_TMAdone FYEEEFRERS 0
FTEAL AR D RVE VB IRTTER B R IBI LI - 32X debug RYIEFREI BRI EAERL D » EREEETSTIU
WiB2ZE TERY dissassembly EiRi§ TRV TERSNIZEHRENT - BIFHENETAVFERZ [ERERY

5 <R R U
ﬁ\?]]ebug 5 e Memory Map | =0 Modules Ep- i3 | 3 S i = =0

= j& HI16F188_Timer [(DSF) MCU Program]
Yy
—-1f Process
- dj"i’ Thread [1] (Suspended : Step)
= mainl) at main o 97 0x30825

ol gdb-z
£ | [c]oxso000 =8
s

while (1)

i1f (MCUSTATUSkits.b THRdone==1)

LCD DATA DISPLAY (TimerCowunt):

MCUSTATUSkits.b THMAdone=0;

if (MCUSTATUSbics.b THMEBdone==1)

LCD DATA DISPLAY (TimerCount):

HMCUSTATUSkits.k THMEdone=0:

~
>
Enter location here v & EE\.I <‘=:'G> @ =1 ¥ =0
LCD DATA DISPLAY (TimerCount):; -
1widS0 5r0, [5r6]
bmski33 £x0,#0x1
beqgz38 £r0,0x9083c <main+98:>
1wid450 £r0, [5rE)
jal 0x304d0 <LCD DATA DISPLAY>
MCUSTATUSbits.b TMAdone=0;
1wi4S50 &r0, [Sr6]
,,,,,, w

3.2 &EiFFZERY sections

7£-ffunction-section enable iF » X2 2EBMHY section # optimize fZiF - BE 2B iflelse {Y
condition T 7E compiling time & H2K, ATLA# gcc Ef% dead code {B{big » &TiHFRXE  LE sections
T5E ¢

1).7£ Andes C Compiler/Miscellaneous #J1_ -ffunction-sections -fdata-sections
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Settings

Configuration: |Debug [ Active ]

® Tool Settings | # Build Steps Euild Artifact Binary Parsers | € Ewror Parsrs

@ 15320k -elf-neve lib-v2 Confignations Other flags |-c -fmesmge-length=0 -fionction-sechons -fdate-wetions

=B i};ﬂesc Compiler [ verbozs -+
% zﬁiﬁzmr [ &upport AWAT o grams (-ams)

[ Geoy -fprofile-smcs -festcoverage)

@ Directories
@ Ciptimization
(% Debugging

2). BUHDE Remove unused sections (AAIRRAREIETTFARESZE Remove unused sections
Bl7s -ffunction-sections -fdata-sections K--gc-sections)

E! Properties for hello2

: Settings
# Resource
Builders
= CAC4++ Bulld Confignration: | Debug [ Active ]
Buald Vosiables
Discovery Options
Enviromment . - =
Logging & Tool Settings | & Build Steps Bl Artifaet | g Binary Pavsers | @ Ervor Parsers
Settings
Target Confignmtion ‘\; il £33 )e-elf-newlib-w2 Configorations Orptinndzation Lewvel _Noﬂ (~00)
Tool Chain Editor =5 Andes C Compiler B g
- CiC++ Genenl (£ Freprocessor 1 ;
Project References g Symbols [ Remove wnused sections (-ffure tion-seetions -fiats-setions)
Run/Debug Settings (3 Directories :
&
(2% Debugging
= Wamings
(5 Miscellaneous:

3). £ Andes C Linker/Muscellaneous #JJ] -5 2 {& option :--gc-sections, --print-gc-sections
(1@ ™KV button TJIEIN)

1Y Properties for hello2

Settings
& Besoomce
Builders
= CiC++ Build Configwation: |Debug [Active ] | [Ma
Build Varable:
Digseorery Op tions
Environment - . =
Logging 3 ToolSettngs | & Build Swps| ' Build Artifact | ) Binary Parsers| @ Error Parsers
Sathngs
Target Condigueation (2 rds32ke-elf-newlib-v2 Configumtions | Linker flags
Tool Chedn Edsor = Andes C Compb [ z - s =y
¥ CAC4+ CGemeral ® 1) Prepocessor ! Cther options (-Elinker [aption]) &)
Froject References :,f— Symbols Eresachnne
FunDebug Settings g — P TE—————
(= Optimizetion
(= Debugging
= 183 AndesC Linkar
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4). FAVRIAHS

#include <stdio.h>
#include <stdlib.h>

int int1=34;
int int2=56;
void foo(void);

void foo2(void);

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

void foo()
puts(“foo™); /* prints ''Hello World!!! */

void foo2()
puts(“foo2"); /* prints !""Hello World!!! */

5).Build code,[FA&HRY intl int2 fool foo2 &M TUT
,-;J Terminal ﬂﬁ Target Manager : Local Targets | Bl Console 53
(DT Build Comsole hellod]
nds3ile-elf-goo —static -Zlinker --go-sections -Xlinker —--print-go-sections -00 -
e:/andeatech/andesightZ00men/ coolchaing/ nds3z le—elf-newlibh—v2 /hind . . F lib/ goe/ ndss
e: Removing unused section '.data.intl' in file './src/hellozZ.o!
e:fandestech/andesight00mcu/ toolehains/ nds3z le—elf-newlib-v2 fhins . ./ lib/goee/ nds3
g: Removing unuzed section '.data.inc?2' in file './3rcihelloZ. ol
e:/andestech/andesight200meu/ toolechains/ nd=s32 le—elf-newlib-v2/hinsd . ./ lib/goo/ nds3
e: Removing unused section '.text.foo' in file './src/helloz.o!
e:/andestech/andesight200meu/toolehains/nds3z le—elf-nevlib—v2/hin/ . ./ lib/goe/ ndss3
e: Removing unused section '.text.fooZ' in file './src/hellozZ.o!
Finished building target: helloZ.adx
6).7f project BIRfI &2 x FHEEE - RERABimE message °

EEEERESELGR - B.adx Bt -
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= h_—'f- hello
+ i}p Binaries
+-[ail Includes
=2 e
+- .| helloZ.c
=z Debug
4= output
+- (=2 e
¥ ﬁ; helloZ adx - [Andes/ls]
makefile
objectsml
ek

e L.Mo N

3.3 EEFLEAZTNIH optimize AYTTIA
£2EERE ¢+ http://gce.gnu.org/onlinedocs/gec/Funct ... agmas.html

TERHE 2 BRE  HRRA 2 88 warning IR - SRS BB A EE machine K218 » HEERGR
= LERERY -

fiet - RANSER B E(EXBRVIB LA optimize ("Ox") @525 "0s1" and "Os2" » F#3"Os1" and "Os2"
EH Andes EERY » NEFLER) GCC E{LHRAI

=4 1 REt# 1@ function (B add()) -

__attribute__((optimize("00)) /ERERILRBIBIEREL
int add (inta, intb)

{

int x = a;

inty =b;

return x +y;

}

int main ()
{

intr=1;
inta=r,
intb=r,
func ();

return O;

}

© 2015 HYCON Technology Corp APD-HY16IDE010_TC
www.hycontek.com Page 9


http://www.hycontek.com/
http://gcc.gnu.org/onlinedocs/gcc/Function-Specific-Option-Pragmas.html

HY16F 5] HVC\‘.'\"

b

=L 2 : BEEEEMD code FREH optimize °
AR EBAREA—TEEL function /3EEE -
O PUEREE—EX code o

#pragma GCC push_options

#pragma GCC optimize ("O0") ME{tiRBIA"00"
intadd (inta, intb)

{

intx = a;

inty=b;

return x +y;

}
#pragma GCC pop_options

int main ()
{

intr=1;
inta=r;
inth=r;
func ();

return O;

}
{i@sT : #pragma GCC push_options
#pragma GCC pop_options
iE 2 TR RTERIERAAY option push FEZX >
flal2-Os » ERBIE-Os pop [E2K » FIBRAY optimize FX7E -

3.4 ER\HS optimize RYTI/A

3.4.1 EENHERERIL -
BEABRAIBENXAERE - SR TEETRICREIRE
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[ mai
[© uart New 3
» Debug Open
z.Crndhg Open With 3
e JﬁTa
2 Copy Ctrl+C
— Paste Ctrl+V
anning Tg
Delete Delete
rgets
| ADP-A Source 3
| ADP-A Move...
| ADP-Al Rename... F2
| ADP-A
| ADP-A g2y Import..
| Virtual e55  Export
| Virtual & g efresh £
| WVirtuall
| Wirtuall Index 3
=neric Ta Make Targets 3
Resource Configurations J
Clean Selected File(s)
Build Selected File(s)
Compare With 3
Replace With 3
Ak sEnter

- [¢ init-default.c
- g init-soc.c

- [g interrupt.c
interrupt.h
ain.c

The iconis
different

= ndssZ.sag
E nds32-16mb.ld
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A Properties fo b | M
[ - [Only for one file j[ I
| [type filter text Settings B
Resource
C/C++ Build L :
Configuration: | Debug [ Active ] * || Manage Configurations....
oo Edi
C/C++ General Exclude resource from build
Run/Debug Setti -
® Tool Settings | & Build Steps
4@ Andes C Compiler  |Optimization Level l(jpt:'mize Size rn-o.sf L—.Osé .Ei;ual to —Os-) A
B Erep;olcessor Other optimization flags
& Symbols ?
2 iy Remave unused function sections (-ffunction-sections)
Remave unused data sections (-fdata-sections)
@ Miscellaneous
] m 3 = =
2 [ ok || cancel
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3.4.2 §ip code R EIELARE!
SEFER
http://gcc.gnu.org/onlinedocs/gcc/Funct ... agmas.html

EBa0F -

#pragma GCC push_options
#pragma GCC optimize ("00") IME{E#RBIZR"00" » JLAFREREMMRABIFRT Osl Ml Os2

/I code ... RS
#pragma GCC pop_options

ffiz¥: #pragma GCC push_options
#pragma GCC pop_options
18 2 T RN g It E R option push i 23,
Bl ln&-0s, 1% M fE-Os pop [HI2k, VK18 F A K optimize 7% 7€ .
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3.4.3 BB {EK B ER E B LIRA!

HEEXEAVBCRBIETRE - LIS EREMN"Os”
void __ attribute__ ((optimize ("Os"))) __cpu_init()

{

unsigned int tmp;

/* turn on BTB */

tmp = 0x0;

__nds32__mtsr(tmp, NDS32_SR_MISC_CTL);

/* Set PSW INTL to 0 */
tmp = __nds32__mfsr(NDS32_SR_PSW);
tmp = tmp & OXxfffffffo;

[* L
return;
}

BN B S EM BB LR optimize ('OX')27REHF'Os1" and "0s2" » [#3"0s1" and "Os2"
Andes R - TRIBER) GCC BILRA)

3.5 Optimization ¥ - ##% code BB RUERV A

YNERAEZE optimization SV ZTVISAIIER

gI2ADN 2 & options : -fno-schedule -insns -fno-schedule-insns2

Settings

Configoration; |Debug [ Active ] P E

3 Tool Settings Build Steps Bruild Artifact | o) Binary Parsers | @ Eror Parsers
[
(2 nds32le-elf-menlib-v2j Confignrations # || Other flags | -¢ -fmessage-length=yl -fno-schedule-inmns -fno-sched ule-inansl |
= B3 Andes C Compiler [ Verbose ()
(2 Preprocessor
(2 Symbals
(E Directories
( Optimization
(E Debugeing
(B Warnings
(E Miscellaneons
=53 Andes C Linker

[] &upport ANSI programs (-sns)
[ Geov (-fpmofile-arcs -fest-coverage)
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3.5 EftFEEIRHVEIR

()FNIFEEFERAAYE ENED Register ] L volatile.J[ L volatile SSERF SR &S EMHEL - HIU
AR ¢

XBYTE[2]=0X55;

XBYTE[2]=0x56;

XBYTE[2]=0x57;

XBYTE[2]=0x58;

tmezen el L IIBE B SR/ R B XBYTE[2]=0x58( ElRISAI=1X:E 0 SR —IReEE) )- WIRFE A volatile »
BlimsZERs B X —RYE TR A LR USRS -

(2)7E c code SEEEHEN volatile » £ extern FFEEHEEN L volatile

() FRERARFETNFECUR EL N EUE R RV EIZE N1 L volatile » R7RRBE(LIIEER » HEERED
FolReERE s - MANEERSREEMI > HROUEEHEEMIINENE I BRREEEHELH

A ZIREEAPRAETFHEZREEHEZD L volatile
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4 S2EVH
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5 {ZE]ECEx
DTS A RS R AN - TR SR S T A R L 80 E -

A B LERE HER
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