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(A

I

1 lNMoAarotoBkKa

WuTerpupoBanHas cpezia pa3pabotku (IDE) Eclipse pacriosioskeHa B KaTasiore
<path to SDK>/baikal/usr/eclipse/

s 3anycka ciieyeT BBeCTH B KOHCOTM KOMaH/bI:
cd <path to SDK>/baikal/usr/eclipse/

./eclipse

Hukakux Z0TO/THUTEeIbHBIX HACTPOEeK He TpedyeTcs.

[Mocse 3arpy3ku IDE 0TKpoeTCst OKHO C TIpe/IJIOXKeHHEeM BbIOpaTh TarKy Ha JIOKaJbHOM JIMCKe, B
KOTOPOH OyyT XpaHUTHCSI UCXOJHUKH Balllero TpoeKTa. PeKoMeH 1yeTcst co37aTh HOBYIO WIH

BbIOpATh MyCTYIO MarkKy [Jisi KOppeKTHON KOH(PUTypary MpoeKTa.

2 Bbl60p TUNna NpPpoeKTa
I[Tocne BbI6Opa WM CO3[aHKS MANKK 15 HOBOTO MTPOeKTa OTKPOeTCs CTaHapTHOe OKHO
npuBetctBus Eclipse. B mento File Heobxonumo nocsieioBaTebHO BHIOpATh CieAyIOLHe TTyHKTHI:
File - New — C Project (pucyHok 1).
Manee ciemyeT BLIOpATh THIT TIPOEKTa (PUCYHOK 2). [ToMUMO CTaHAapTHBIX 11a0I0HOB, 3/1eCh
TIPUCYTCTBYIOT I11a0/IOHBI TIPOEKTOB /17151 porieccopa baiikan-T1. B rosie Project name
HeoOX0[MMO BBECTH UMsI HOBOTO TIpOeKTa (MCXOAHBIN (haiii ¢ GpyHKIMeld main OyzeT UMeTh Takoe

UMsl), a TaK)Ke BbIOpaTh THIT TipoekTa 1 1mabsioH (Empty Project v Hello world project).
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C/C++ - Eclipse - + %
- Edit Source PRefactor Navigate Search Project Run Window Help

Shift+AlL+N » Makefile Project with Existing Code
= &
Open File... C++ Project
C Project
Close Ctri+w
. Project...
Close All Shift+Ctri+W ‘Workbench
Convert to a C/C++ Autotools Project
Save Ctrl+5
Convert to a C/C++ Project (Adds C/C++ Nature)
Save As...
. Source Folder
Save All Shift+Ctrl+5
Folder
Revert
Source File
Move... Header File
Rename... F2 |  File from Template
Refresh F5 Class
Convert Line Delimiters To Y Task L
Print... Ctrl+P |  gther... Ctrl+N
developers
Switch Workspace v
Restart
Import...
Export... ent Tools
Properties Alt+Enter
Exit

PucyHok 1. Beibop npoekma Ha s3bike C

C Project + %
C Project —
Project name must be specified r
Project name: [ ]
[E Use default location
Location: ‘,'home,‘local,fBAIKALJa.perﬁIevMurkspaceﬁsdk | ‘ Browse... |

Choose file system: | default + |

Project type: Toolchains:
» (= GNU Autotools GNU Toolchain for Baikal-t (QEMU)
» (= Baikal-t Bare-metal for board
w (= Baikal-t Bare-metal for QEMU
® Empty Project

¥ = Baikal-t Target Application
¥ (= Baikal-t User Application for QEMU
¥ = Executable
¥ (=-Shared Library

[@ Show project types and toolchains only if they are supported on the platform

@) | <Back | Next> || cancel | I Finish ]

PucyHok 2. Bbibop muna u wabnoHa
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3 OnucaHue n uUcnosib3oBaHue Pa3HbIX TUMOB MPOEKTa

3.1 Baikal-t Bare-metal for board

ITaHHBIH TTPOEKT CJIelyeT UCIIOIb30BaTh i pa3paboTku Bare-metal nporpamm pist tuiat BOK.

ITpu BeIOOpe 11ab/10Ha Hello world B ranku ripoekTta 6yayT AoOaB/ieHbI Bce He0OX0quMble (haii/ibl

JUIsl THULIMAIU3aLyy rpotieccopa. UtoObl yBHU/IeTh CaKpaMeHTaIbHY0 (pasy: Hello world depe3

uHTepdeiic uart, He0OXOAUMO:

1.

Cobpatb nipoekT. [1151 aToro Heob6xoauMo Haxkath KHOTIKY Build 'Debug' for project
'Board’ (umeeT MKOHKY B BH/ie MOJIOTKA) Ha MaHe/Id UHCTPYMEHTOB, PACIIOI0KeHHOW B
BepxXHel YacTu OKHa NpuiokeHUs (pUcyHOK 3). HUKaKuX JOTIOTHUTeTbHBIX HACTPOeK
BBITIO/IHATH HE Haflo, TakK Kak Habop cpefjcTB KpOCC-KOMMIMW/ISILIMY cross-toolchain yiexxut B
narike SDK. Ecsi ke BbI Bce-TakM XOTUTe 00aBUTh MK ITPOCTO MPOCMOTPETH ¢iary,
KOTOPBIe UCIOb3YIOTCS TIPH KOMIW/ISILIMY, B OKHe Project Exlorer HeoOxoauMo HaXkaThb
NIPaBOM KHOMKOM MBILLIY T10 Tarke C KMeHeM NPOoeKTa, M3 KOHTEKCTHOTO MeHIO BbIOpaTh
NyHKT Properties 1 B OTKPBIBILIMMCS OKHe pa3BepHYTb Kateroputo C/C++ Build -
Settings (pricyHOK 4). 37eCb MOKHO HaCTPOUTh BCe MHCTPYMEHThI COOPKH, 3a/aTh WIN
ybparb HeoOxoauMmble (aru. Eciy /s KaKoro-To MHCTPYMEHTA He T0JTy4aeTcsi HaluTh
TpeOyeMbIii iar, cieayeT 3aaTh €ro BpyuHyto B Kareropuu Miscellaneous. Takas
KaTeropust IpUCyTCTBYeT /151 KaXKJ0Or0 MHCTPYMEHTA.

C NOMOLLBI0 YTUIUTEI dfu-util, KOTOpas BXOAUT B cocTaB BSP, ciieayeT npoluuTs riary
(baitniom c pacivpeHyeM *.text. KomaHzia, KOTOpytO Hy>KHO BBeCTH B TepMUHaJIe, BBIIVISUT
TaK (B OQHY CTPOKY):

<path to SDK>/baikal/bin/dfu-util -D

<eclipse workspace>/<project name>/Debug/<project name>.text -a 0 -d

[Run-Time VENDOR] : [Run-Time PRODUCT]
YrtoObl yBU/IETH Pe3y/IbTaT, HEOOXOAMMO MOJKTFOUNTHCS K Tj1aTe uepe3 WHTepdeiic uart c
TIOMOI1|bI0 IPOrPaMMBbI TMIIA Minicom €O CeAYyLMMU napaMmeTrpaMu aJig com: 115200, 8,

N, 1.
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C/C++ - board/board.c - Eclipse - + X
File Edit Source Refactor Navigate Search Project Run Window Help
Orvbl B[~ w V@ @ @@~ #0078 @~ &6 7~
[Build ‘Debug’ for Eruject 'board'l ——— !
@ [E ' T e = |OuickAccess |: = g cic++
[ Project Explorer 52 = A [£] board.c & = A &= R 2 = 8
3@ Name board.c[]
& T 10 % "W
- b R P AL bbb bbb bbb bbb bbb b b bbb b bbb bbb b bbb b bbb bbb bbb bbb bbb
& oo 12 // WAIN <
» @&l Includes R
> = lds 14 #include o inith
 board.lds 15 void main(int core) e main(int) : void
M ) if(core == 0){
¥ [S) boot_misc.5 char *brom uart cfg = "115200,8,N,1";
install hdT(((({(((0xBBF88000 + 6x10000 - 0x1000) - O:
¥ [§ hdl.c init pll((0xBF@4D0EO + 6x020));
» 9 pll.c *((int *)(OXBFO4D0EOD + ©x084)) = Oxa4;
config uart(e);
» € uart.c e 5
» [£ board.c
» [H init.h [£ Problems 52 ¥ Tasks & console [ Properties #i Call Graph . R |
0 items
Description Resource Path Location
PucyHok 3. Cbopka npoekma u3 ucCxoOHUKO8
Properties for board + %
| type filter text € | | Settings k S ow v ow
»  Resource
i Configuration: [ Debug [ Active ] > ] I Manage Configurations...
¥  C/C++ Build
Build Variables
Environment — \( \( \( N
e EyTool Settlngs|| #Build Steps” Build Artifact” [7Binary Parsers” @ Error Parser5|

Tool Chain Editor

» C/C++ General
Linux Tools Path
Project References
Run/Debug Settings

»  Task Repository

WikiText

(E Miscellaneous Other flags I—c -fmessage-length=0

(# Code generation
w B MIPS ELF32 GCC C Compiler
(2 Dialect
(¥ Preprocessor
& symbols
EIncludes
(2 Optimization
# Debugging
& Warnings
(2 Code generation
(V £ MIPS ELF32 GCC C++ Compiler

/7] Verbose (-v)
]
|| Position Independent Code (-fPIC)

B -mel

Support ANSI pregrams (-ansi)

;

I Restore Defaults ‘ I

Apply |

I Cancel

‘| oK |

[Ty6mMuHbIH
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I,!I.'hl'I_

4. Otnazika ocylijecTBsieTcs uepe3 uHTepdetic Jtag via openocd. UToOBI 11eperTy B peXKUM
omiaguuka B IDE, ciemyet Bbibparhk myHKT MeHt0o Run — debug configuration... B
OTKPBIBLLIMMCSI OKHe /IBa pa3a Le/KHYTh JIeBOW KHOMKOM MbIy 1o MIPS C/C++
application, nmocsie uero OyzeT co3aaHa KOHGUTYparys AJs TeKyIlero rnpoekra. Janee
ciiefiyet miepeiiTu Ha BK1aAky Debugger, B one Debugger Options BbiOMpaTh BK/IaAKY

Gdbserver Settings (pUCyHOK 5) U, eC/ii eCTh HeOOXOANUMOCTh, U3MEHUTh HACTPOMKH.

Debug Configurations
Create, manage, and run configurations

MIPSApplicationTabGroupDescription.debug ﬁ\

s X = Mame: | board Debug

rx] [£] Main | % Debugger B Commands| % Source | B Environment | Bl Terminal | ] Common

[E]c/C++ Application

EIC/C++ Attach to Appl Debugger: | MIPS remote gdb
[E]c/C++ Postmortem D
[E]c/C++ Remote Applic
¥ Launch Group Debugger Options

~ (IMIPS C/C++ applicatic | || yain | shared Libraries | Gdbserver Settings
[b]

[E) Stop on startup at: | main Advanced...

MIPS GDB Server:  |TAG via OpenOCD -
Port number: 3333

Host Address: localhost
JTAG via OpenOCD

OpenOCD executable fhome/local/BAIKAL/a. perfilev/work/S DK/baikal/bin/openocd Browse...

0Open0CD configuration file | /home/local/BAIKAL/a.perfilev/work/SDK/b

/sharefopenocd/tcl/target/p5s baikal.cfg Browse...

Filter matched 7 of 7 items

\";))- Close stug

PucyHok 5. OkHo Hacmpoliku omaaduuka 045 pabomnl uepe3 Jtag via openocd
[To ymo/TuaH1IO BCe HACTPOMKH BBICTAB/IEHBI HA CTaHapTHYIO KoHbuUrypaiuto openocd. Ha
BK/1agKe Terminal MO>KHO BBIOpaTh, C/I/IyeT JIM 3aMyCKaTh SMY/IATOP TEPMUHAJIA, U TIPH

HeoOXOMMOCTH 3a/1aTh [I/Is Hero TlapaMeTphl. [Ipy 3ToM 1y1aTa [[o/DKHA OBITH TTOJK/IFOUeHa

yepes uart NopT (PUCYHOK 6).

[TyOnuyHbIH © baiikan JnektpoHUKC 2016 Crpanuua 7/10
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Debug Configurations
Create, manage, and run configurations
MIPSApplicationTabGroupDescription.debug

= X Name: | board Debug

type filter text [l Main | %% Debugger | Bl Commands | %+ Source | Environment | Bl Terminal ] common

[Elc/c++ Applica

[Elc/c++ Attach COM Ports: | Please connect to BFC w | [E] Launch Terminal

[E]c/C++ Postmol

[€]C/C++ Remotd | Baude rate: | 115200

B Launch Group
* (IMIPS C/C++ af
07 Flow control: | NO

Data bits: 8

Parity: N

Stop bits: 1

Filter matched 7 of ]
':?3' Close I:[}bug

PucyHok 6. Bbibop napamempog cumyissmopa mepmuHana

3.2 Baikal-t Bare-metal for QEMU

BbIOpaB 3TOT MPOEKT, MO>KHO cOOpaTh MPUIOXKEHUE /ISt CUMYJISITopa qemu-system-mipsel. Coopka
Y HaCTPOIKa OCYIIeCTB/ISIETCS TakK >Ke, KakK ObLJI0 OMycaHo B TIPeAbIAYyILieM Mofpaszerne.

Ort/1azika IpuIoyKeHUs! BLIMOJHsIeTCs B ABa 11ara. CHauasa 3aryckaetcs QEMU nytem Bbibopa
cieayrolyx myHKToB MeHI0: Run — External Tools -~ START_QEMU_DEBUG (pucyHOK 7).
3areM B MeHIO OT/IaluMKa cyiefyeT Boibpath myHkTel MIPS C/C++ application —
<project_name> Debug. [To ymosiuanuro Bce paboTaeT B TIOCTaB/sieMOM KOHPUTrypaLun Oe3
JOTIOTHUTEIbHOW HacTpOMKU. I1py Heo6X0AMMOCTH MOXKHO HaCTPOWTb TOPT /IS TPOC/TYLLIMBAHUS
Ha BK/azike Debugger, s sToro cnenyet B onie Debugger Options BeiOpath Bkiagky Gdbserver

Settings (pucyHok 8).
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ELECTRONICS

C/C++ - gemu-system/qemu-system.c - Eclipse
File Edit Source Refactor Navigate Search ijectmwindaw Help

Wcnonb3oBaHue nnaruHa gna  CrtaTtyc: Penns

Bl &~ w gl "0 arll v i ®me v
Debug F11
d @ [B [0 ¥ v Fl v & v D Fraiils Quick Access B | ee|
Profile History v .
[ Project Explorer &2 = 8 [ gemu-system, Profile As > = A 5= &= 3 = B8
3o B Profile Configurations...
% Name
% | 18 . A
RLIFIHIStﬂry EEERRRREE
Be/pere) :
B n 12 // MAIN -
¥ 3 Binaries 13 s/#+====| Run Configurations... T
¥ il Includes 14 #include o init.h
¥ (= Debug 15 . Debug History k e main(int, char*[]) : in
b = lds ig_ int main| pepug As v
¥ (= Release 18 { char Debug Configurations...
¥ [n] init.h 19
b B s smme 28 Toggle Breakpoint Shift+Ctrl+B
21 Toeggle Line Breakpoint uUsy));
22
— Teggle Method Breakpeint ==}
Toggle Watchpoint
[#] problems ] Skip All Breakpoints Ctrl+Alt+B = Od
Remove All Breakpoints
Breakpoint Types » BE @@@ = A S
<tarminateds S : wstAm-mil
1 START_QEMU_DEBUG

External Tools »

2 START_QEMU_RELEASE

PucyHok 7. 3anyck cumynamopa QEMU

Debug Configurations

Create, and run c -ation:

MIPSApplicationTabGroupDescription.debug

7 2 % Name: Iqemu—systam Debug

‘type filter text 4

Main | %% Debugger -] Commands} -7 Source} ] Envimnment} - | Terminaq i) gqmmun}

[Elc/C++ Applicatior

Elc/c++ Attach to Debugger: | MIPS remote gdb

[E]C/C++ Postmorte
[e]c/C++ Remote Af
¥ Launch Group

Stop on startup at: [main ] { Advanced... J

o

gger Opti

'Main || Shared Libraries || Gdbserver Settings|

+ (D MIPS C/c++ appli

gemu-system [

MIPS GDB Server: | Remote gdbserver

=)

Port number: [ 1234 ]

Host Address: [ localhost ]

Filter matched 7 of 8 it |

Rewvert

Apply

(2} l

Close

] |_Efbug

PucyHok 8. OkHo Hacmpoliku omaaduuka 0451 pabomnl uepe3 remote gdbserver
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3.3 Baikal-t Target Application

310 00BIYHOE MPHUJIOKeHNEe, COOpaHHOE KPOCC-KOMITWISITOPOM /I7Isl LIe/IeBOM MalllMHbI Ha
niporjeccope Baikal-T1. C6opka 1 HaCTpoKa MPOU3BOASTCS aHAJIOTUUHO ME€PeUYHCIEHHBIM BhIIIIE
npoektaM. OTazka ocyuects/sieTcs: yepe3 Remote gdbserver, KOTOpbIii MOXKHO HACTPOUTD, Kak

TOKa3aHO Ha pUCYHKe 8.

3.4 Baikal-t User Application for QEMU

Kak u nipezipIfy1iyi, siBisieTcsi 0ObIYHBIM NIPU/IOYKEHHEM, O/IHAKO er0 MOYKHO 3aIlyCKaThb TpH
TOMOLL{ CUMY/ISITOpa qemu-mipsel. 3aryck, HacTpolKa 1 OT/1a/iKa IPOU3BOAATCS aHa/IOTUYHO

npoekTy Baikal-t Bare-metal for QEMU (cm. 1. 3.2).
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