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Overview of Andes Technology

Corporate Highlights

e Founded in 2005 in Hsinchu Science Park, Taiwan, ROC
* Core team from AMD, DEC, Intel, MIPS, nVidia and Sun.
* Listed in EETimes' Silicon 60 Hot Startups to Watch (2012)

Technology and Products

e Innovate performance efficient processor IP solutions for SoC

e Emerging applications .
e Smart and Green electronic devices EN13/N12/N10/NOS
e From Internet of Things to Cloud Computing = /N8/SN8/N7 =
e >50 licensees and >300M Andes-Embedded™ SoC's
e >60 partners
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Products and Infrastructure

sSow.adm $rl, [$sSp].s$rS5,0x0

= S masirs o :
Processor :l'dn:iadrn Szi,gs:\?l—sssp ox2

sechi $r1,0x50=a

Architecture p=i . 2Lt ipode
Processor Cores AndeStar™ [ o
AndesCore™
(2 to 8- staged) Development Tools
— ' AndeSight™
Development
Platforms Software Stacks
AndeSoftTM

AndeShape'“
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Examples oft Andes-Embedded ™ SoC

* Touch Screen \\
. eBook/echtlonary

* Power manageme *« SSD, eMMC
e Bio-medical ;

device " MSATA
. CMMB Consumer Computer Anti-virus
« MCU - « Sensor Hub
* Secure SD

*USB3.0
*SD

Industrial el

* Motor Control

 Bluetooth * Wireless Charger
* GPS * Surveillance
* GPON
* NFC
\* Gateway/router

Driving Innovations™ ANDES
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GCC Internal terms

*»» Machine Description
“RTL/RTX

“*naming patterns

¢ predicate functions

¢ constraint / alternative

s Target Macros / Target Hooks
*» Makefile fragment

Driving Innovations™ 5 ANDES

GGGGGGGGGG



A new target for GCC includes...

¢ FIve necessary parts:
configure for nds32 port

1.

a kWD

gle
gle
gle

gle

s32 machine description
s32 libgcc

s32 testsuite

s32 documentation

Driving Innovations™ 6
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1. configure

Add nds32 in configure part

g P L config.sub
/ A} L]
. wipsrs900 | mipsrS200el
mipstx39 | mipstx3ifel b
= config.sub 0505 | ma1bs00 |
moxie b

= gcc/config.gcc g0 |
1 Wk 1e |
= libgcc/config.host e | naoe |

opend
ar3z b

pdpl0 | pdpll | p3 | pil

gcc/config.gcc

mspd30r—+-%)
tm_file="dbxelf.h elfos.h newlib-scdinc.h S{t.m_file}"
c_target_objs="mspdil-c.o”
CHX_target _okhjs="msp43i0-c.o”
target has targetm Ccommon=no
tmake file="§{tmake file} msp430/t-msp430"

853 msp430t-t-elf)
twake file="jtmw file t-crostuff t-fdpbit wsp430/T-msp430™

tmake file="§{tmake file} [
extra parts="crtheginl.o crtendl.o libg

case "${wit,hm_lib}" in

"ol newlih)

target cpu default="0"
tm_defines="%{tm defines}"
tm file="dbxelf.h elfos.h newvlib-stdint.h §{tm f£file}"
tmake file=" Jt-mlib="
. - tmake file="§{tmaks file! &I
hE—%—7)
target cpu defaulc="0|MA3E EIG ENDILN"
tm_def inea="§{ tm_defines} TARGET BEIG ENDIAMN DEFAULT=1"
tm_file="dbxelf.h elfos.h newlib-stdint.h §{tm file}"
tmake £ile="p8 St-taliba"
s -lib=gwich [EEEE lik, =
pdpll-*—%]
tm file="${tm file} newlib-stdint.h" csac
use goo stdint=wrap i
- - ppll-*-+]
tmake file="pdpll/t-pdpll t-fdphit”

Driving Innovations™ y IDES
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tmake_tile="§{tmaks rile) [EEEE/ - meulih”
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2. machine description

Add nds32 machine description

B
= gcc/common/config/nds32
= gcc/config/nds32

“drieiTH - B p 2 gtarget ?
= Pt— i fy H target
LA
cp -a msp430 nds32
= ¥ 28 2 gec/config.gec libgec/config.host
#msp430f ) > ix - [
“+4 msp430 > nds32 |

argetm = TARGET TWMITIALIZER;

yetm = TARGET INITIALIZER:

Driving Innovations™ 8 ANDES

TECHMNMOLOGY



2. machine description

Add nds32 machine description

od  mepd3il.c mepd30-c.c wspd4d3l0.h wespddl.wd mespdil-wodes.def mspa3l.opt mspdi3l-protos.h predicates.md README,txt t-mspd3l0

o2.h predicates.mwd EELDME.txt t-nds32

o 1 it A0 B A & 7
* nds32.c / nds32.h / nds32.md / nds32-protos.h
* nds32.opt / nds32-opts.h
* predicates.md / constraints.md
* t-nds32

g N
Driving Innovations™ 9 ANDES
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¢< pack end ;i 4%

2. machine description

" 2T % =2 nds32 xxx

< “17 msp430_xxxfunction st variables

[ @2 |

Driving Innovations™

Lbootstrap gch

$ /source/gcc-4.9.0/configure \
--target=nds32le-elf \
--with-arch=v3 \

--prefix=...

$ make all-gcc

$ make install-gcc

10

( EHzZasm }

code gen

$ nds32le-elf-gcc -S test.c
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F 4524 femachine description

2. machine description

¢ Start to re-imp
= GCC Interna
= GCC Interna

LB R R
= nds32.h
= nds32.md
" nds32.c

Driving Innovations™

ement target specific parts
. Chapter.10
. Chapter.16 & Chapter.17

target hooks/macros

)
ﬁﬁﬁ/v
=
— - back end
(: MD
11 Aﬁﬁs
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nds32 registers

“*nds32.h
= ¥_z data type size
= 7_starget reqgisters

"long unsigned int"™
"long int™
"zhort unsigned int"™
1la

Driving Innovations™

2. machine description
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nds32 registers

“*nds32.h
= 32-bit / 16-bit
= iz Jgregister numbers s F

enum reg class
i
NG _REGS,
R15 Ti REG,
STACE REG,
LOoW_REGS,
MILDLE REG3,
HIGH REG3,
GENERLL REGS,
FRAME EEGS,
ALL EEGH,
LIM HEG CLAS3IES

Driving Innovations™

~

e

£ ;\instructions

o4

Ox0ooooooa
Ox000os00a0
Ox300ooooa
Ox000000£L
Ox000f0££f
Oxf£L££aY000
OxfLfffffff
Ox0ooooooa
OxfLfffffff

4

B

Ox0ooooooa
Ox0ooooooa
Ox0ooooooa
Ox0ooooooa
Ox0ooooooa
Ox0ooooooa
Ox0ooooooa
Ox00000003
Ox00000003

2. machine description

"NO _REGS™
"R15 TL REG"
"STACK REG"
"LOW_REGS™
"MIDDLE REGS™
"HIGH REGS"
"GENERLL REGS™
"FRAME REGS"
"ALL REGS™




nas32 Spec % T 2. machine description

*nds32.h

= Control compilation driver
= http://gcc.gnu.org/onlinedocs/gcc/Spec-Files.html

"3 { 'march=*:-march=% (VALTE] } '™ } ﬁl:[ %E‘_ m b | g -en d | an ’
shfE4Gassembler -EB

T Zimbig-endian:-EB} 3{mlittle-endian:-EL:" éﬂ]£$%a§§
-mrelax@i-mforce-fp-as-gp
mi-mex9, Fi{Esalinker --relax

i} Zimlittle-endian:-EL: "™

force—fp-as—gp|exXf:——-relax: ™

E%E -lc -lgloss
A —RElinkfYlibrary

St STAILE SRec L 15475 -mno-ctor-dtor,
' ir:'unn;—1;1;.;1:—;11;.;1:;n;ré.l:nl:lgq'in;.:l; -;;’_ . ?fﬁﬁ[i&Crtenle

2! Imno-ctor—-dtor:crtendl . .oxs) "
v

ANDES

TECHMNMOLOGY



2. machine description

Fundamental naming patterns

*nds32.md

= move patterns
movqi, movhi, movsi
= boolean operations
andsi3, iorsi3, xorsi3
= add/sub/mul/div/shift

addsi3, subsi3, mulsi3, divmodsi3, udivmodsi3,
ashlsi3, ashrsi3, Ishrsi3

= compare and branch operations
cbranchsi4
= prologue and epilogue

rologue, epilogue =
Driving Innovaptionsg PIoY 15 ANDES
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135
138
137
138
139
140
141
14z
143
144
145
148
147
145
149
150
151
152
153
154
155
158
157
158
159
160
16l
162
163
164
165
166
167
168
169
170
171
172
173

2. machine description

nds32 move pattern

**nds32.md - move pattern

[define insn "Fmov<mode>"
[{set (match operand:QIHIZT 0 "nonimmediate operand™ "=r, r, T45, T33, 037, T45, m, 1, 1. 1, d, &, =1 r, r, r"
[match operand:QIHIZT 1 "nds3ic wove operand” "r, r, 1, 1, 1, d, r, U45, T33, UIT, U455, m, Ip05, Is05, Isa20, Ihig™))]

switch (which alternative)
{
case O:
return "movSEY L3I0, F17:
case 1:
return "orittixO, %1, 0O07;
case 2:

S K| predicate kR HIT5 < 1Y A 5E 14

case S5:
return nds3Z output lehit store (operands, <hytex): TX@SIIZJE]@ i / I i
e & d|Hyconstraints/alternative
return nds3iZ output 3Zhit_store (operands, <hytex):
case 7:
case 9:
case 9@
case 10:
return nds3iZ output 16hit_load [operands, <byte>]:
case 11:
return nds3iZ output 32Zbit_load [(operands, <bytex]:
case 12:

ca;:tlllgr:l "movpid4Shex0, 1T IEE/’\]TE% .
return "moviSShti0, F1T; ﬂé&mﬂ:t%gé\a/\j

case 14:
return "movittizo, 17: ﬂz[ll r1
case 15: type engt
return "sethitti0, hizZ0(s1)":
default:
goo unreachsable ():
i

[ {set_attr "type’ falu,alu,store,store, store,store,store, load, load, load, load, load,alu,alu,alu,alu™)
[get_attr "length™ " 2, 4, Z 2. 2, Z 4, Z 2, Zr Zr 4, 2, &, 4, 4"™111




2. machine description

nds32 boolean pattern

**nds32.md - boolean pattern

fdefine insn "andsii™
[ {zet (mwatch operand:3I 0 "register operand” = 1, 1, 1,
(and:3I (mwatch operand:3I 1 "register operand™ " 1, 1, 1, 1,
fmatch operand:3T 2 "general operand®™ r, Izekh, Izeh, Ixls, Ixiil,

HOST WIDE INT mask = INTVAL (operands[2]);
int zero position;

K[E]fconstraints

switch (which alternatiwve)

{
case O:
return "and3I3hcix0, 2T jﬁi/ékagi%%%—ﬁi%%%*ﬁé f]%ééftl
o 11 ’ andig< T EENE
return "andht:0, %1, Z2Z";
case Z:
return "=ekb3IdhtiE0, H17;
AIEHasmiE <
return "=eh3I3htiE0, H17;
case 4:
return "xlshI3htiO, %17:
case 5:
return "x11ikh3I3NtE0, F17:

" - .
Driving Innovations™ ANDES




predicates and constraints

2. machine description

¢ predicates.md & constraints.md
= GCC Internal: 16.8.7 Defining Machine-Specific Constraints

(define predicate "nds3Z wove operand”
(and (watch operand O "general operand’)
(not (mwatch code "high,const,sywbol ref, lahel ref™))

if (CON3T INT P jop)
&& !satisfies constraint Is20 (op)
&& !satisfies constraint Ihig (op))
return false;

FELUrn true;
H

(define special predicate "nds3z load multiple operation”

match code "parallel™)
i

recturn nds3iz valid wumltiple load store [op, true);

AR E AN, ¢
1£nds32-protos.h g Zprototypes
£nds32.cE(E

Driving Innovatlons““'

(define register constraint "1" "LOW REGI™
"LOW register class $r0 ~ 7™M

(define register constraint "d" "MIDDLE REGI™
"MIDDLE register classz jird ~ jril, drils ~ §rig9m)

jdefine register constraint "h'" THIGH REGE"
"HIGH register class $ril: ~ $ri1d4, §rz0 ~ §r3li™)

jdefine register constraint "t "R15 TAL REGT
"Temporary L3sist register $ta (i.e. iri15)™)

jdefine register constraint "k TITLACE REGT
"Itack register fsp™)

fdefine constraint "ITuls™
fInzigned immediate 3-bit wvalue™
(and (match code "const int')

imatch test "ival < (1 <4 3] && iwal == 07)]]

= M match_codefImatch_test
A {#H i satisfies_constraint_lu03()

18 ANDES
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& 1F target hooks

*nds32.c

2. machine description

1. 4t undef 5 THEZHY target hook

2. ¥ FHCHY hook E{E

static int nds3iZ register mowve cost (enun machine mode mode
reg class t from,
reg class t© to)

if (from == HIGH BEGS || to == HIGH REG3)
return o;

return 2;

ANDES
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# 1= target specific options

2. machine description

¢ Start to add target specific options
= GCC Internal: Chapter.8

XED AR
= nds32.opt
Hai ﬁﬂoptiOnS
= nds32-opts.h
B 24 nds32.optshenum Tk

Driving Innovations™ 20
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2. machine description

o2 2 opt F2EMASK_REDUCED_REGS
*nds32.0p o I TARGET_REDUCED_REGS###:

Y34 -mno-reduced-regs -mfull-regs & MASKEL &

32 mreduced-regs
ve (mfull-regs) Mask (REDUCED REGE)
- allocatioll.

- allocation.

ImMcImoss

t Report Mask |CHCOWV)

2 Generate conditional mwowve instructions.

LANegative;ZE -mfull-regs 1 -mreduced-regs A [

=

TARG ET_C MOV *ﬁﬁ £ { (TARGET REDUCED_REGSH)
-mcmov / -mno-cmov ine

= 14; r++)

= call used regs[r]
; E4+]
call used regs[r]

Driving Innovations™



2. machine description

War (nds3iZ arch option] Init (ARCH W3)

2 Enum
Mame [nds arch Type)

Enumiial
Enurn | nd arch type] 3tring

Enumialue
S Enwm arch type] 3tring(vi)

E i
Enum [ arch type] 3tring(wv

~rch type nds32-opts.hFEZ enum
FEAE -march=XXX fJE%E

Driving Innovations™ 22 ANDES
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Refine machine description design & MaeSESEipion

**How to use unnamed patterns
= sample of add_slli / add_srli

jdefine insn "*add =s114i"
[ (22t (mwatch operand:3T 0 "register operand” f=r"t)
(plus:3T (wult:3T (watch operand:3T 1 "register operand” " ")
fwatch operand:3T & "immwediate operand® TOoif))

jmatch operand:3T 3 "register operand” o'l
"TLRGET ISh W3

L& I:E:-:al:t_IDgz [INTWAL [operands[2])1) !'= -1)

£& (exact_logZ (INTVAL (operands[2])) <= 31)" gﬁ%’—unnamed patternﬂg

[ GCCHL & Hi FFIRTX
e

operand=s[Z] = GEN_INT (floor logZ (INTWAL (operands[Z])]L;

return "add =111i%t%0, %3, %1, %&™; W ZE LIEHEE

[{zet_attr "type™ "alu”) fyconstraints
fset_attr "length'™ "47)])

jdefine insn "*add srli'”
[ (22t (watch operand:3T 0 "register opersnd” fr= r'
(plus:3I (lshiftrt:31 (watch operand:3T 1 "register operand™ U r'
(watch operand:3T 2 "imwediste operand®™ ToTudsf))

(watch operand:3T 3 "register operand” fr "]
MTARGET ISA V3T

"add_srli‘-.t%l:l, 3, %1, %27
[ [zet_attr "type™ Talu') -
[set_attr "length™ "47")]) ANDES

TECHMNMOLOGY
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2. machine description

Refine machine description design

“*How to enable LRA
= A replacement of GCC reload phase
= Use target hook: TARGET LRA P

» Use reload-stuff as less as you can

* DO NOT use reload in progress,
use lra in progress instead

= [tis OKto use reload complete

* Note that the meaning of constraint modifier ™
IS different between reload and LRA

Driving Innovations™ 24 ANDES

GGGGGGGGGG



2. machine description

Refine machine description design

s Sample of enabling LRA

ar =1, r, PR ol |
1 "nonimmediate operand™ " 1, r, T33 m"1l]

JEE ™ modifier £ LRA Eid

N

if [!TLEGET G reload El’]u%axgﬁf

e R target 17
return false: B . E% re|Oad LRA EI[]TF\Z ’
{£5%5+ MD patterns I

return !'currently expanding to rtl:
[= 1 I 21 J_n—- I_|1 1L 1|_1'_ ||_ /J\/[—‘\

case SYMEOL REF:

case COMNST:
e mineET B hrRE GCC Internal: Chapter 16.8.4
if (!TARGET GP DIRECT

eload completed

|| reload in progress
|| lra in progress))

return fals=se: T
i ANDES
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Add nds32 libgce 3. libgce

DX vf%l‘

= libgcc/config/nds32

“*libgcc & standard library # =
= #% & implicitly function call =73 4
= long long a, b, c;
c=a+b;
call __adddi3
= float X, Y, Z;
Z=X"Y;
call __mulsf3

Driving Innovations™ 26 ANDES
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3. libgcc

makefile fragment

o XXX # &
% %= libgcc/Makefile.in = &

340
341 tmake_file =

34z fiarcdir) fempty.mk § (tmake f£ile)
3435

**» GCC Internal: Chapter.19

Y

“+libgcc/config/ ™ 3 ¥ % makefile fragment
5 ¥ & i nds32 & 0 makefile fragment

.
Driving Innovations™ 27 ANDES



3. libgcc

nds32 libgcc settings

» d libgcc/config.host 2% #_

856 nds32¥-eglf¥)

G557

58

§59 twake file="§{tmake file} nds3Z/t-nds3Z nds3Z/t-nds3iZ-isc"
g a0 extra parts="crtbeginl.o crtendl.o libndsiZ isr.a”

gel

o Case "${Hith_nd332_lib}" in

263 o newlih)

26d

265

066 tmake_file="${tmake_file} ndsiz/t-ndsiz-newlibh t-softfp-s£df t-softfp”
567 HE

gt meulih)

569

70

871 tmake_file="${tmake_file} nds3z/ t-nds3iz-meulih™
272 -

273

874 echo "Cannot accept ——Hith—ndSSZ—lib=$with_nd532_lib; gvailshle values are: newlibh moulib™ 1-£2
2875 exit 1

276 HE

877

Driving Innovations™ ANDES
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Add nds32 testsuite 4. testsuite

RS
= gccl/testsuite
= gcc/testsuite/gec.target/nds32
*» GCC testsuite is using DejaGNU framework
= GCC Internal: Chapter.7
= http://gcc.gnu.org/install/test.html
¢ gcc/testsuite/lib/target-supports.exp
= 2R e otarget GG B

161

162 proc check profiling awvailabhle { test_what
global profiling availshle saved

Driving Innovations™ 29
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4. testsuite

general gcc testcases

¢ gccl/testsuite/*

——— gooftestsuite/ goo . dgf stack-usage—-1. o
+++ gooftestsuitegoo.dgf stack-usage-1.o
BR -35,6 +38,9 QAR E%Eg[ﬂj:%jw\/{ PASS
# else
# define JIIZE 245
# endif
+#elif defined ([ nds3Z )
+# define IIZE Z45 7% 256 - 8 bytes, only §fp and padding bytes are saved in
+ the register save area under OO0 optimization level. *
#elif defined (_ powerpetd ) || defined | ppeed ) || defined ([ POWERPCE4Z ) &
|| defined [ FPPCEE |
——— gooftestsuite/goc. dyf/torcure/ priv7aad. o
+++ gooftestsuite/goe. dg/ torture/ privtaad. o .
BE -1,6 +1,6 B8 <1 testcase 4741 2 UNSUPPORTED
A4 dg-do run »oF/
A 4 dg-options "-frho-strict-aliasing™ %/
/% { dg-skip-if "unaligned access™ { arc®—%—-% gpiphany-*-% Sparc¥-%-% sh¥-%-% tigaw-%-+% }
+/% { dg-skip-if "unaligned access™ { arc®—%—% gpiphany-*-*% nds3z*-+%-% sparc¥-+%-% sh¥—%-% tigAax-%-+% }

L L LU *.'"l

L L LU *.'"l

——— goo/ftestsuitefgoe.dgfsiboall-3.o

P e 411 testcase 451 B XFAIL

Copyright (C) 2002 Free Software Foundation Inc.
Contributed by Hans-FPeter Wilzson <hpibitrange.coms *F

/% 1 dg-do run { xfail { { cris-*-* crisviZ-*-% hE3300-*%-% hppa*gd¥—%—% m3IZr-*%-+ moore—-%—-% wnl0300-%—% xstormyl&-—+-+ wEEO0+-*

<IN
+/% { dg-do run { xfail { { cris-*-*% crisv3Z-F-% hB300-%-7 hppa*64%-%¥-% m3Zr-F-% moore-¥-7 mnl0300-%—7% nds3Z*-%-% wstormyle-
E& f D mrm32 » o} o+ o} oo/
/* -mlongoall disables sibeall patterns. %/
¥ 4 dg-skip-if "™ { powerpo®-F-% } [ "-mlongosll™ o} otrog L
F% 1 dg-options "-0Z —foptimize-sikling-calls"™ } %/

TECHMNMOLOGY



4. testsuite

nds32 specific testcases

¢ gccltestsuite/gcc.target/nds32

Jasonwucifatesgald
§ 1=
basic-wmain.c builtin-isb.c builtin-isvne.o builtin-wfsr-wtsr.c builtin-wfusr-wtusr.c builtin-setgie-disz.o builtin-setgie-en.o  nda3l.exp

+++ goo/testsuite/geo. target/nds3iz/basic-main. o 187 +++ ogoo/testsuite/goc. target/ndsiz/builtin-ish.o
AR -0,0 +1,9 [{d 188 @R -0,0 +1,11 @@
+/* Thi= iz a basic mwain function test program. %/ 189 +/% Werify that we generate ish instruction with
+ 120 +
+/*% { dg-do run { target nds3z*-*-% } } #/ 1921 +/* { dg-do compile { target ndsizs-—%-% } }  #f
+/* { dg-options "-00" } %/ 192 +/* { dg-options "-0O" 3 %/
+ 193 +/* { dg-final { scan-assembler "WhZtisk™ : +  #/
+int main(wvoid) 194 +
+ 195 +void
+ return 0; 196 +test (void)
+1 197 +{
+/* Werify that we generate mfsr/mtsr instruction with leB + __builtin nds3z_isb ()
" 199 +}
+7 dg-do cowpile { target nds3Z+&-*-% } 1 Ly
+4* dg-options "-20" %/
+7 dg-final { scan-assewbler "\ tmfscr™  +  F/ ggg}%ﬁ :
+7 dg-final { scan-assewbler "\ tmtsc™ %/ =
+ dg-do
+H#include <nds32 intrinsic.h> .
¥ dg-options
+wrodid .
+test  (woid) dg_flnal
+4
+ int ipsw wvalue:
+
ipsw_walue =  builtin nds3Z mfsr ( ND33Z REG IPEW ) ;
builtin nd=3Z wtsr (ipsw wvalue, ND33Z REG IPEW )

. ANDES
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Add nds32 documentation 5. documentation

o P i
» gcc/doc/extend.texi
= gcc/doc/install.texi
= gcc/doc/invoke.texi
= gcc/doc/md.texi

“ % 28 documentation
= GCC User Manual
= GCC Internal

Driving Innovations™ 32 ANDES
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Add nds32 documentation 5. documentation

¢ gcc/doc/extend.texi
= it nds32 & & attritube
= it nds32 E § builtin function
¢ gcc/doc/install.texi
= 1 it nds32 % e configure F# £ options
¢ gcc/doc/invoke.texi
= 4 it nds32 gce & /g s options
¢ gcc/doc/md.texi
= 37 it GCC Internal = # ¥ ¥ nds32 & /& < porting
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5. documentation

Add nds32 documentation

e Tex/LaTeX %%
= make pdf / make html

Femph{M3P430 Optionst
fogocoptlist!-msim -masm-hex -mmou= -mlarge -msSmall -mrelaxd

+@emph{MND33Z Options}
+Agocoptlizt{-mhig-endian -mlittle-endian Bgol
+-mreduced-regs -mfull-regs Bgol

+-mCmoV —mno-cmov Bgol

+-mperf-ext -mho-perf-ext Bgol

+-mwrvipush —mno-vipush Agol

+-mlehit -mno-16hit @Egol

+-mgp-direct -mho-gp-direct Bgol
+-misr-vector-size=fvar{num: [Bgol fend tahle

+-moache-hlock-size=@dvar{nmn} [Agol 95
+-march=[wvar{arch! @ng 99 +fnode WD33Z Built-in Functions
0 +@subsection WND33Z2 Built-in Functions

once the handler returns.

+-mmforce-fp-as-gp -mforbid-fp-as-gp @g%ﬂl .

t-mexd -metor-dtor -mrelax} 102 +These built-in functions are awvallable for the WNDE33Z target:
+ 103 +
@emph{PFDF-11 Options} 104 +@defrypefn {Built-in Function} wvoid _ builtin nds32 isyne (int *Bvar{addr})
Fgocoptliscd-mfpu -msoft-float -—mac(lfs +Insert an ISTNC instruction into the instruction stresm whers
+@wvar{addr} i= an instruction address for serialization.
+iend deftypefn
+
+idefrypefn {Built-in Function}! woid _ builtin nds3z_ish (void)
+Insert an ISE instruction into the instruction stresm.
+Aend defrtypefn
+
+ideftypefn {Built-in Function! int _ builtin nds3Z _mfsr [(int [fwar{sr})
+Return the content of & aystem register which is mapped by Bvar{sr}.
+iend deftypefn
+
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1. configure for nds32 port
= config.sub
= gcc/config.gcc
= libgcc/config.host
2. nds32 machine description
= gcc/config/nds32
= gcc/common/config/nds32
3. nds32 libgcc
= libgcc/config/nds32
4. nds32 testsuite
= gccl/testsuite
= gcc/testsuite/gcc.target/nds32
5. nds32 documentation
= gcc/doc
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Q & A time

Thank You !
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