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2 BIEFERFRENmNA

- 4 PRRC B L) bui ldroot Y (LB NI T UL .

2. 1 BIEFEIARE

2.1.1 buildroot FHIERINAE
halleys #HF-F & & X H AR B AA 4N B, =BT JIUABRIANA &, RN E 7 IE
buildroot/configs/XAFJ T o W™ AX NAREA halleyd B LA EAFEN BT ERIABCE

halleyb msc burn defconfig
halleyh msc defconfig
halleyb nand defconfig
halleyb nand qt defconfig

halleyb nor defconfig

2.1.2 buildroot FHIHENEE
buildroot BN ERMU T —E AN TEMKE, FARFHLEER I RFHER, AR
PEEH ORI RMAT B 2 R E .
FLUnELAE buildroot FEsII—A™ ffmpeg AT E . #/EWT.
1) # A halleys T./%

2) 4T make buildroot-menuconfig
3 %7/ RN R, ERMEREA ffmpeg. MR HRME R FEAR.
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Symbol: BR2_PACKAGE_FFMPEG [=n]
Type : bool
Prompt: ffmpeg
Location:
-> Target packages
(1) -> Audio and video applications
Defined at package/ffmpeg/Config.in:18
Depends on: BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
Selected by [n]:
- BR2_PACKAGE_MPV [=n] && BR2_TOOLCHAIN_HAS_THREADS [=y] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y] && BR2_TOOLCHAI
- BR2_PACKAGE_OMXPLAYER [=n] && BR2_arm [=n] && BR2_USE_MMU [=y] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y] && BR2_
- BR2_PACKAGE_TOVID [=n] && BR2_USE_MMU [=y] && BR2_TOOLCHAIN_HAS_THREADS [=y] && BR2_INSTALL_LIBSTDCPP [=y] && B
- BR2_PACKAGE_GST1_LIBAV [=n] && BR2_PACKAGE_GSTREAMER1 [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_MPD_FFMPEG [=n] && BR2_PACKAGE_MPD [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_SQUEEZELITE_FFMPEG [=n] && BR2_PACKAGE_SQUEEZELITE [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_QTSWEBENGINE [=n] && BR2_PACKAGE_QT5 [=n] && BR2_PACKAGE_QTSWEBENGINE_ARCH_SUPPORTS [=n] && BR2_TOC
- BR2_PACKAGE_OPENCV_WITH_FFMPEG [=n] && BR2_PACKAGE_OPENCV [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_OPENCV3_WITH_FFMPEG [=n] && BR2_PACKAGE_OPENCV3 [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_OPENCVA_WITH_FFMPEG [=n] && BR2_PACKAGE_OPENCV4 [=y] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_MINIDLNA [=n] && !BR2_STATIC_LIBS [=n] && BR2_USE_WCHAR [=y] && BR2_USE_MMU [=y] && BR2_TOOLCHAIN_H
- BR2_PACKAGE_TVHEADEND_TRANSCODING [=n] && BR2_PACKAGE_TVHEADEND [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]

Symbol: BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
Type : bool
Defined at package/ffmpeg/Config.in:1
Depends on: !BR2_nios2 [=n] && !BR2_ARM_CPU_ARMVTM [=n] && !'BR2_m68k_cf [=n] && (!BR2_orik [=n] || BR2_TOOLCHAIN_

Symbol: BR2_PACKAGE_FFMPEG_AVRESAMPLE [=n]
Type : bool
Prompt: Build libavresample
Location:
-> Target packages
-> Audio and video applications
(2) -> ffmpeg (BR2_PACKAGE_FFMPEG [=n])
Defined at package/ffmpeg/Config.in:77
Depends on: BR2_PACKAGE_FFMPEG [=n]
Selected by [n]:
- BR2_PACKAGE_OMXPLAYER [=n] && BR2_arm [=n] && BR2_USE_MMU [=y] && BRZ_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y] && BR2_
- BR2_PACKAGE_OPENCV3_WITH_FFMPEG [=n] && BR2_PACKAGE_OPENCV3 [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_OPENCVA_WITH_FFMPEG [=n] && BR2_PACKAGE_OPENCV4 [=y] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]
- BR2_PACKAGE_FREESWITCH [=n] && BR2_INSTALL_LIBSTDCPP [=y] && !BR2_STATIC_LIBS [=n] && BR2_TOOLCHAIN_HAS_THREADS
- BR2_PACKAGE_TVHEADEND_TRANSCODING [=n] && BR2_PACKAGE_TVHEADEND [=n] && BR2_PACKAGE_FFMPEG_ARCH_SUPPORTS [=y]

4) RIEHRLEER E Location FIHE, N Target packages/Audio and video applications/
BB (8% 1) , RFAEIFIEN ffmpeg, R H O MR RIEFBER N ThEE.
5) fRAFIEH

2.2 buildroot FHIEIE] HAiCE

buildroot HF# IFE) iHHC & F87E buildroot Bt &+ Ingenic packages FH—YELE, AIECE 1
WA EFTR .

[y] system config for rootfs ---»|
[*] wifi ---=

[ 1 pretest  ----

[*] bluetooth --->

[*] h264e netlink server support
[*] applypatch

Kl 2-1 AIE) MlcE

2.2.1 system config for rootfs HIECE

1 halleyb F&H, ALY} system config for rootfs AT RANACE . EEAIFEW FJLIR
EE
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* 2-1 BHIE) BEM rootfs T it & 1

G i

enable adb service F1F adb k%
set dns server FFF dns k%
cache dns
mount usr data: mount ubifs.sh userdata | JFHLEEEF S EAE X
/usr/data/
enable sd burn T sd RlekThne
enable rootlogin when using open ssh CUEHE R B B R RS
enable usb composite gadgets
W E R,

-§- system config for rootfs

[ 1 enable adb service

[ 1] set dns server

- install mount_ubifs.sh

[ 1 cache dns

[*] mount usr data: mount_ubifs.sh userdata fusr/data/

[ 1 enable sd burn

[*] enable rootlogin when using open ssh

[%] enable usb composite gadgets

2-2 B IE] TECE F rootfs Ak E N
BRI E LT

1) #EA halley5 TF%
2) 4T make buildroot-menuconfig
3) FdE Ingenic packages/system config for rootfs/

4) EHRFERBEM AR
5) {RIFEH

2.2.2 wifi i 8
halley5 P&, ®RLX) WIFT #EATHRCE, DA A WIFI Allc & /LW

2% 2-2 FIEJ R WIFT 1 n] i & 10

] B E T Bi B4
common wifi device PR WL WIFT
select wifi chip P WIFT &5 i =
wpa_supplicant. conf file path % B wpa_supplicant. conf VA#1%
hostapd. conf file path % & hostapd. conf M A{f#1E
hostap interface WH hostap BITHAM
wifi auto startup fio'® WIFL 25 EH3hEsh
wifi use ap mode LB WIFT 2 755 FH # St
wifi mac address BEE WIFT [ mac Huht
wifi mac address path fic & mac Hhht SO AR
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B frs.

[ 1] common wifi device
select wifi chip ---=
-E_ wifi use wpa_supplicant

{ fetc/wpa_supplicant.conf) wpa_supplicant.conf file path
{ fetc/hostapd.conf) hostapd.conf file path

(wlan®) hostap interface

[*] wifi auto startup

[*] wifi use ap mode

(C8:93:46:45:C3:80) wifi mac address

(fdata/miscfwifif) wifi mac address path

K 2-3 BIE) Pl E F wifi nJiEAd & I

WIFT BB R 770 R o

1) #EAX halleyd THE

2) 4T make buildroot—menuconfig
3) Be& Ingenic packages/ wifi/
4) PR ARG B A I

5) fRAFIRHY

2.2.3 pretest BCE
halley5 “F-& 1, AJUAACE pretest XTARZEAIBHSEATINAK, 7T CABHAT IR hRE W T s .

*® 2-3 HIE) R A A E I

=R

L

bluetooth test
wifi test

network test

W DR
WIFT Zhagiiat
I 26 T gk

mmc test mme MR, AT CLIZEREAS [E] AR =X
amic test amic iz
dmic test dmic Pk, PLAEFNAR dmic FIEE

speaker test

camera test

78 Bt
TG, AT LR L

led test led EoRA
usb test usb MR, PIPLERE usb HIAEE host and device

touchscreen test

5 5 Zh BEM A

WNERTR.
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bluetooth test
wifi test
network test
mmc test

amic test

dmic test
speaker test
camera test
lcd test

ush test
touchscreen test

e e e e F e e T N Tan T anlanl 1 |
e e e e e et e et et e )

2-4 B IE) TRECE T pretest BOA]GEFEEC & T

BLE pretest MITVEUIR .

1) #EA halleyb L2

2) 4T make buildroot-menuconfig

3) BLE Ingenic packages/pretest, FHCEMEIIFIERALUWT KPR,
4) I PEE A I B I

5) RAFIEH

2.2.4 bluetooth B E

halley5 ‘&, A DABCE 05 & 15 S FF BSA server, PLRGRBAE IR A O F . BARRIECE ik
W
1) #tA halleyb T.F2
2) 4T make buildroot—menuconfig
3) BCE Ingenic packages/bluetooth, MACE LIRS U T BTN,
Symbol: BR2_PACKAGE _BLUETOOTH [=vy]
Type : bool
Prompt: bluetooth
Location:
(1) -» Ingenic packages
Defined at package/ingenic/bluetooth/Config.in:1

K 2-5 EIE) WElcE Y bluetooth MAD & #1E

2.2.5 h264e netlink server support FCE
halleyb P&, W] DABCHE /& SCHF h264e netlink server, FAKMECETVEUIT .
1) #EA halley5 Tf%
2) 47 make buildroot-menuconfig
3) FdE Ingenic packages/h264e netlink server support, Mo EETNHKIEAU T EF.

6
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Symbol: BR2_PACKAGE _H264E_NL_SERVER [=y]
Type : bool
Prompt: h264e netlink server support
Location:
(1) -= Ingenic packages
Defined at packagefingenic/h264e-nl-server/Config.in:1

K 2-6 B IE] FHECEH h264e netlink server support HIFECE B

2.2.6 applypatch Bt E

halley5 *¥-&, FLIECE 2 S applypatch, BARMECEITEMT
1) # A halleyb L2
2) #A4T make buildroot—menuconfig
3) WitE Ingenic packages/applypatch, BB EINKIEAT N B~

Symbol: BR2_PACKAGE_APPLYPATCH [=vy]
Type : bool
Prompt: applypatch
Location:
(1) -> Ingenic packages
Defined at package/ingenic/applypatch/Config.in:1

K 2-7 BIE) FECE A applypatch HIHC E B4R
2.3 HiFme

2.3.1 Rzl
TR BT, 1 SRE e i B T LSS0 IR B [ WIHa 1. BT 0 T8 S VIHE 4 e T A%

‘ source build/envsetup. sh

SRE AT IR T 4R 208w R EL

lunch

PAT MG =5 S s E, W ER.
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You're building on Linux

Lunch menu... pick a combo:

[ < = R N S T N

. halleys.
halley5.
halley5.
halleys.
halleys.
halleys.
halleys.
halley5.
halley5.

. halleys.
. halleys.
2. halleys.
3. halleys.
. halleys.
. halleys.
5. halleys.
7. halley5s.
. halleys.
. halleys.
. halleys.
. halleys.
. halleys.
3. halleys.
. halleys.
. halleys.
. halleys.
. halleys.

v18_nand_4.4.94-eng
v18_nand_4.4.94-user
v18_nand_4.4.94-userdebug
v10_nor_4.4.94-eng
v18_nor_4.4.94-user
v18_nor_4.4.94-userdebug
v1B_msc_4.4.94-eng
v10_msc_4.4.94-user
v18_msc_4.4.94-userdebug
v1B_nand_4.4.54_ota-eng

4.94 o user
_4.4.94_ota-userdebug
_4.4.94-eng

4.94-user

4.94-userdebug
.94-eng
.94-user
.94-userdebug
.94-eng
.94-user
_ .94-userdebug
nand_4.4.94_ota-eng
nand_4.4.94_ota-user
nand_4.4.94_ota-userdebug
msc_4.4.94_burn-eng
msc_4.4.94_burn-user
v20_msc_4.4.94_burn-userdebug

4
4
4.4
=

4

4

T S

9
9

Which would you like? [halley5.v1@_nand_4.4.94-eng]

MBI EES % (Halleyb BAF-F & PETT AT )
IR G g IER —LeH fdr 4. HEN halleyd BA-F G =%, HUAT N IITR L% PEAH R N A

# 2-4 halley5 ‘P& %ML

GRS i
make AR LR
make buildroot Fhgm % buildroot
make buildroot—-menuconfig fit & buildroot
make buildroot—clean HFR buildroot 4™ A [ —Ee 3 {
make buildroot-distclean MIEIEFR buildroot 4= EMISCHF, A48 T 2R
make buildroot—<packname> #mi% buildroot W HIHALAL
make kernel FhZ 1% kernel
make kernel-menuconfig fid & kernel
make kernel-clean THFR kernel i A1) — 2o 3
make kernel-distclean WRIERR kernel 9B A 1) S
make uboot B PE uboot
make uboot-menuconfig fit & uboot
make uboot—clean B uboot Ji 1A 1) — LE S
make uboot-distclean IR K uboot 43 AL i ST 1F
make (module naem) B PR B
2.3.2 YmiRAE RIS

ImETERUG, B out B, G-
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ol BE

product
L—— halleyb /] R%K
F—— image // B BERCE (uboot. kernel. XXHF£R4E)
F—— obj / /RS PR R AR R R TR SO S BRSO (strip HID
F—— sysroot // ARG (strip A
I

system /XXM ERG (B strip JERIAEEL)
FUMRTE buildroot J&, A rootfs S4EHAE obj/buildroot-intermediate/images/ H% T,
MPAT 7 make “ 1R EAA S, 2K AEKE rootfs WHZF| inage HRE R

2.3.3 YRR T
AN R PR G, 7R TAERI TS B 3 AT
‘ nmake §(LOCAL MODULE) |
Bl make “AHEe4z” miAlEAShgRiIFEELEL, DL packages/example/App/cimutils FHJ cimutils
MARBEE A, AR LOCAL_MODULE (Build.mk ") WREA: cimutils, $ATW0F fy4BI ] k4%
cimutils fEHL,

‘ make cimutils ‘

2.3.4 BU%NPE buildroot BRI
7t halley5 “F-& 1 buildroot/packages/ H3& F, A —LEnal (G FE IR, 2975 T8 X e
(1 PEIEVS R u/ (N N Wi e =
‘ make buildroot—<packname> ‘
WIS buildroot/packages/ NI ffmpeg, HATWIT 89w,

‘ make buildroot-ffmpeg I

2.3.5 RN ERS)EHERTTE

LRI PE TR LG, OB N A AT TE8 18 B g B 7 iR AT RE 2 S BUE U N A
AN HUH B A A B S RGN 5B BT R R R e g R AR R B SO, SRS BB g A
.

NI cimutils BEERGE, SRR SEh 2 5 IR DT %

D BN ESSE, TR out Hx FRIHESCAE, B T, Cimutils P2A2 i [E] SCfF 1%
N: out/product/halley5/obj/DEPANNER/cimutils—intermediate, MIF& LA cimutils NRETZRHI H %

2)  PAT B G PRI R S g P R . BT: make cimutils

3) PUT make F54, WK ERMINAEH 2 out/product/halleys/image/ F I ARG HAL F .

F : packages T B A AR RR R A SC M B 42 — % AE out/product/halley5/obj/DEPANNER/ BY ¥
out/product/halley5/obj/out/product/halley5/obj/packages/example/App/ H 3% K. buildroot/ N MR 4
AR AR —MEAE out/product/halley5/obj/buildroot—intermediate/build/ H3E Ko

Halley5 F& R &KF M
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol AL

3 BIEFENHNEA

AIEFERHERREEES CIFRM SN I NER.
* 3-1 BIEFERMH

FENA Bi B4
v412-jpegenc Jjpeg w4
v412-jpegdec Jjpeg fAHY
v412-h264enc H264 #mhd
v412-h264dec H264 fiFEhd
cimutils B T AT 4 i
webcam gadget UVC 210
v412-1isp—tunning FoRE, XFLREE, MORNRE, BUEERIURTTE O
mjpg-streamer X H A5k 8
stereo FF mjpg-streamer FFHIHRE
linphone ARSI T B

3.1 v412-jpegenc

3.1.1 Theefifr
v412-jpegenc FT VPU JPEG HIZE5S, HIT4# nvi2. nv2l Ml tiled20 #& A4y JPEG #% 3
S
> VRIL PR 4%: packages/example/App/v412-jpegenc/sre
> AR E TR .

‘ jpeg_enc_init ‘

L

‘ try_format ‘

@ B set_format
‘ video_engine_capabilitiex_test ‘

U

g

m m ‘ video_engine_start ‘ |:> ] C raata_b uffers
3y HECE
capture output video_engine_start "
] il L -

3-1 B IETFE MM V4l2-jpegenc AR
3.1.2 fEME:

3.1.2.1 B
BEX halleys AR E T, BT FIE4 BT B 4.

‘ make v412-jpegenc
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ol BE

| make |

W m P e UG, B AT HAT SO v412- jpegence, fEIUEE out/product/halley5/system/usr/bin/
HxXT.

3.1.2.2 HHEH

fE halleyb JF AW LIS 470 18418 T Bk

| v412 jpegenc -v /dev/videol —f filename. yuv —w 1280 —h 720 -o /tmp/output. jpg

S
v FHE helex FIREFT 5
- & yuv XfE
-w FE yuv X%
-h FEE yuv
0 TR S ERIEFS
IR

BE YA output. jpg AT WoR IEH .

3.2 v4l2-jpegdec

3.2.1 ITheefA
v412-jpegdec 1T VPU JPEG FIfiEhd, FH TR JPEG 4% LA nvi2 4 S0
» R4 packages/example/App/v412-jpegdec/src
> AR

‘ jpeg_dec_init ‘

y

‘ try_format ‘

‘ video_engine_capabilitiex_test

! [ ]
‘ video_engine_start ‘@

el o | )] [ o]

capture output Video_engine_start

Bl il [

3-2 BIEFE N V412-jpegdec BRI K

create_buffers

- set_stream

3.2.2 fERAE

3.2.2.1 Mg
BN halleys FERIR B 3, AT NI T %1%,

make v412-jpegdec

make
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W gm B se U, AR AT $AT SO v412- jpegdec, FFIUEE out/product/halley5/system/usr/bin/
HxXT.

3.2.2.2 B EH
7F halleys AR EHATU F a2 1T,

| v412 jpegdec -v /dev/videol —f filename. jpg -w 1280 -h 720 -o /tmp/output. yuv

ZH:

v FEE helix PIREF 1T
~f JEE JPGC XA

-w JEIE JP6 XAEHIESE

~h JESE JP6 XA

-0 JEERIHXAEEERIE

TR 45 5 -
BB MY S5 output. yuv AR BN IEH .

3.3 v412-h264enc

3.3.1 IhEEMIAT
V412-h264enc F-T VPU H264 [F4fs, FHT¥ nvl12. nv2l F tile420 # R SCEREH N h264 #2050

Gan
> JEISEKFE: packages/example/App/v412-h264enc/src

> BRI

‘ h264_enc_init ‘

U

‘ try_format ‘

‘ video_engine_capabilitiex_test

video_engine

m m ‘ °-© -start ‘ I:> = create_buffers
Iy | o]

capture output Video_engine_start

™ ] |

3-3 BIFFE M v412-h264enc B HFLE

3.3.2 R

3.3.2.1 Mg
BN halleys FERIR B3, AT NI T2 1%,

make v412-h264enc

make
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BHL R PR 5E ARG, A AT 4T X v412-h264enc, fFHUE out/product/halley5/system/usr/bin/
HxXT.

3.3.2.2 HHEH
f£ halleys JFARMR _EHAT I T84T 1R

| v412 h264enc -t nvl2 —v /dev/videol —f filename. yuv —w 1280 -h 720 —o /tmp/output. h264

24

~t FEEAXLEEL

—v FEE helix HIREF i
~f FEE yuv XA

-w FERE yuv XA FSE

~h FERE yuv XLERIHRIE

-0 FEEHH AL

TR 45 5 -
BE L S5 output. h264 AR SR IEH

3.4 v412-h264dec

3.4.1 IThgemisfr

v412-h264dec BT VPU h264 HIfEhd, FHTH h264 #0848 nvl2. nv2l #RX00.
PG 4%: packages/example/App/v412-h264enc/src

BT
‘ h264_dec_init ‘
L

‘ try_format ‘

‘ video_engine_capabilitiex_test

L I

m ‘ video.engine_start ‘ I:> ] create_buffers
) I output ) <:‘ video;Qgina_stm ‘ ‘ capture ‘

- set_stream

3-4 B IEFE N A V412-h264dec BAF TR R
3.4.2 fERAFE

3.4.2.1 B
BN halleys FERIR B3, AT TSI T %1%,

make v412-h264dec

make
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BHL R PR SE )G, A AT AT X v412-h264dec, fFHUE out/product/halley5/system/usr/bin/
HxXT.

3.4.2.2 BHUEH
1 halleyb HF AR EHATUI R84 18 1TALER

‘ v412 h264dec -t nvl2 —v /dev/video2 —f filename. h264 —w 1280 -h 720

ZH:

~t BEBAHAE
v FEE felix IREF T
- FE/E h264 THE

-w FHIE h264 XAEHIHIE
~h FE5E h264 XAEH)ESE

AL R -
HE led fidm B 2 iR IEH

3.5 cimutils

3.5.1 ZIhEEfA
cimutils Mk cim/isp camera B TUEAIHARE, SZFFEIF JPEG. raw Fl bmp A% =i
>  JREILEX4E . packages/example/App/cimutils
> AR

| cimutils |

J
| cim_init | =

- T

ii capture <3| init_device |
e |:>_

aouf <j start_capturing |

The
MRDQ
controller| OPS PREVIEW
C dgbuf -
process_framebuf
RAW
JPEG
OPS_PREVIEW Z>
- BMP
Hardware jpeg

K 3-5 BIEF&E R Cimutils SR 7FE El
3.5.2 AL

3.5.2.1 B
PN halleys FEMAR B3, PATIN NI %,

‘ make cimutils
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AIE

Ingenic

‘ make

WY P 5E UG, AE AT BT SCAF cimutils, fFIfE out/product/halleyb/system/usr/bin/ H 3%

E

3.5.2.2 B
1F halleyb HF AR FHATUI R84 181TALER

‘ cimutils -v cim —F helix —C —f filename. jpg —t nvl2 -x 320 -y 240

ZH:

~v FEE isp/cim i
—F 755 helix BE1E4645
~f FERH AHRE
~t FHEWABR

~x IERRE

v HEBHEE

et 3 .
HE filename. jpg XA RT ERIER

3.6 webcam gadget

3.6.1 IhEEMIA
webcam gadget MR UVC % H!
>  JEiYE%4%: packages/example/App/usb—gadget/webcam
> AR DR

output

JPEG HELIX &C ¥ideo ><:( oonltsrgller
capture
=5 |E0m
N | <3
nvl2 to YUV format conversion .
3-6 & IFF & N H webcam gadget ®AAHAZE
3.6.2 fEHH:
3.6.2.1 HEHYmE
HEN halleys “F&E MR HZ, $ATW 8L AT Y%
make webcam gadget
make
15
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ol An

PR 52 i a, 4 webcam gadget, fZHUFE out/product/halley5/system/usr/sbin/HE .

3.6.2.2 HEPEH
> AR R4
‘ webcam gadget -u /dev/video7 —v /dev/videod -e /dev/video0 ~d i /1280x720. yuv |
> Camera KA M4
webcam_gadget -u /dev/video7 -v /dev/videod -e /dev/videol |

|
i

W

MRGER

3.7 v4l2-isp—tunning

3.7.1 ThEENH

v412-isp-tuning [ EEIEERRAE nscaler FEMIE I A, WATEGIOTERE, B, ORI EERIXT
HBE, RS IR msclaer 55— I 45 UG AR

»  JRiDE&4E: packages/example/App/v412—-isp—tuning

> AR
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AIE

. Ingenic

Camera sensor
i
i

I5P-core +

mscaler

ioctl:

brightness
sharpeness
saturation

contrast

Preview véd|2-isp-tuning —

3-7 BIEFE N v4l2-isp—tunning #HARAER
3.7.2 fFRFE:

3.7.2.1 Bk
BN halleys “FERIR B3, $ATW0 T3 T g%,

make v412-isp—tunning

make

B PR e )G, A v412-isp—tuning, fZFE out/product/halley5/system/usr/bin/ H3E o

3.7.2.2 BiHER

1) BB W % 9 3  drivers/media/platform/ingenic—isp/isp—drv.h X # th % & X
MSCALER MAX CH [~ 2, FTHF msclaer (FANEIE, FHign ¥ 5h;

2)  WRBENINE NI S 2 mscaler XM PRANIEE T A (mscaler0:  /dev/video4 /dev/videob
mscalerl: /dev/video8 /dev/video9) ;
3) B mscaler WINMIEIENT S EI—A (Fltn/dev/videod) TBEEMERER, WM ffmpeg,
mjpeg-streamer &4V G TLE, B H 7 EH E KU EHE L H
4) 4T v412-isp—tuning #AF mscaler HIANEIE T A E B —A (Flin/dev/videod) , THEERTHE
S8, MR EB AR N, BEEFEHERMR, G217 ASH BT

‘ v412-isp—tuning —w 640 —h 480 —i & —s 128 —c 128 =S 128 b 128

ZH:

-w FEELRTESE

-h EERR

~1 FEELEIEN video HiRE:

-s IEEUE, BNME 0, BAL 255, BN 128;

17
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ol AL

—c JEENTHSE, BE 0, BAME 255, Bl 128;
=S JEEWHRIE, BPE 0, BAMH 255, Bl 128;
b IHERES, BME 0, B 255, B 128;

5) H AT R v412—isp—tuning J5A% A RUR S HC B K575 bRk ioctl) , 1EH & KN
FROR SR 2 B B N AR T E .

3.8 mjpg-streamer

3.8.1 Zheefisr

mjpeg-streamer f&— A ERE XN H 544k 15 H
> R4S packages/example/App/mjpg—streamer/mjpg—streamer—experimental

3.8.2 A E

3.8.2.1 Mibhgi%
HEN halleys ORI E R, ST I8 4HEAT 4.

make mjpg-streamer

make

TR 5E AT, A2 % mjpg—streamer, fEALE out/product/halley5/system/usr/bin/ BT . [A
BF, 24— E A, fFRUE out/product/halleyb/system/usr/1lib/mjpg—streamer H3E N,

3.8.2.2 HHEH
1 AT T 825tk HL B 2%

‘ Ifconfig eth0 192. 168. 4. 49

IP FARAE H CHI S OLEATRCE, 0 (R A & P BA ping MR T
2) 7£ halleyb JFAMR EIAT AT Hi5- 01 8 4% Sk 1 BB R 5

mjpg streamer - “/usr/1ib/mjpg-streamer/input_syncframes. so -r 1280x720" )

*/usr/1ib/mjpg-streamer/output http. so —w /usr/share/mjpg—streamer,/www”

SV

-1 input
-0 output
r #HEEGEHITHIA D
-w PR G
3) AE TN S5 B % 3 H AR A
JE Bl % B A B RS, R R EEA AN H PR AR ip Al 15 (8080)
‘ http://192. 168. 4. 49:8080

REAGTE B & i A B0 H BAGCLRENEG, wTFEPrR.
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sl Ak

(€)= C B © | & 192.168.4.49:8080/stream.html

i Display the stream

| ComputerDepth |

Stream

Calibrate |
SetSgbm
GetDepth
Snapshot

Versioninfo:
v0.1 (Okt 22,2007)

3.9 stereo

3.9.1 DI
stereo & mjpg-streamer F1H ThxE M —FE
»  JRRGERIZ: packages/example/App/stereo demo

3.9.2 HHKGE
1E mjpg-streamer & T HE H 4% 1 FH

3.9.2.1 MH4gRi*
4% mjpg-streamer I, YeGmiFIZBHL, — AN BMGR BRIZAH, SO GR PRZALR K T
BEA halleyb “FEIIMRHE I, PATUITIELHEATHIE,

‘ make stereo—demo

3.10 linphone

3.10. 1 TiRENA
linphone s&—AMLAE 1 # J87 FH
>  JEISE4%E: halleyb/packages/example/App/linphone—desktop

Halley5 ¥ & NI & FMt
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.
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ol AL

3.10. 2 fEHF

3.10.2.1  Bibhimix
HEA halleys ‘FERMR B, #ATW T2 T

make 1inphone

make

3.10.2.2  BHEH

‘ linphonec -V

ZH:

~C EFERREL, AT EFENELCD E
-D {EBELCD 275
~V fERE LCD S2 75 FIRELT)RE, FEMAF 1inphone —C D HIZHE
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ol BE

4 [a) B AR SUA R GEAS DA R B AR P

4.1 device base.mk /48

device base.mk FHTHIE TREMmMPEMREIL, [T device/halleyd (xZk) /HFET. HAH
PRODUCT _MODULES  FH ¥ i sl i it FH AR 2 B BB o AR ST TR il A7 B0 AN [F) S R G FIA7A A1 Jod
PEARCE . XA AT DURYE B C i) R AT MEI G & .

4.2 rootfs-overlay X fEFAH
rootfs—overlay 43 7E device/halleyd (BRZ) /BFT, %R T HISCAEGR A O &R
i, 2B RGEFTHRAL M. WA AR E B SR SXH R 5.
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ol AL

5 MR FAMNBITMNHEF
5.1 46 adb TASARER

5.1.1 & adb TR
7t halleyb “F & ] L EAZACE %44 adb T B, J77AW0F:
1) #HEA halley5 T.7%
2) 4T make buildroot—menuconfig
3) MBiE Ingenic packages/system config for rootfs/enable adb service, U1 KT~

Symbol: BR2_SYSTEM_CONFIG_ADB_DEVICES NAME_PREFIX [=]
Type : string
Prompt: adb devices name prefix

Location:

-> Ingenic packages
-> system config for rootfs (BRZ_PACKAGE_SYSTEM_CONFIG [=v])

(2) -= enable adb service (BR2_SYSTEM_CONFIG _ENABLE_ADB [=n])

Defined at package/ingenic/system_config/Config.in:26

Depends on: BR2_PACKAGE_SYSTEM_CONFIG [=y] && BR2_SYSTEM_CONFIG_ENABLE_ADB [=n]

K 5-1 buildroot HftE adb T E 4%

PC 3 %%% adb T2 (LA Ubuntul6. 04 A1) -
LT N

‘ sudo apt-get install adb

ZRGSEMA AT adb version EF adb fA, AR IER B iA(E B 1 22 ) o

5.1.2 adb TEfEH
D ERSCEBIRT

‘ adb push ZHMEEHE (pc WELETEIR T LEXFHBE) BE#E (XFERER T EHBE)

2) MR E B E] pe

‘ adb pull FHEE (XAFERT LAEEE) LB (pe IBRFEXEHIBEE)

3) adb ‘HHFE%:

% 5-1 adb ¥4

adb ¥H@W< B
adb help BE adb KA B)
adb devices BERS
adb shell prig 23
adb kill-server F1ERS
adb start-server T RS
adb push A&MEHF HirgE AR B A
adb pull HIRESAE At M B B O] PC
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ol BE

5.2 £ sshd RANHERF

5.2.1 BE sshd TR
1) #HEA halley5 T2
2) 4T make buildroot—menuconfig
3) FiE Target packages/Networking applications/openssh, T E R

Symbol: BR2_PACKAGE_OPENSSH [=v]
Type : bool
Prompt: openssh

Location:
-> Target packages
(1) -> Networking applications

Defined at package/opensshfConfig.in:1

Depends on: BR2 _USE MMU [=y]

Selects: BR2_PACKAGE_OPENSSL [=v] && BR2_PACKAGE_ZLIB [=v]

Selected by [n]:

- BRZ_PACKAGE_SSHFS [=n] && BRZ2_USE_WCHAR [=y] && BRZ_TOOLCHAIN_HAS
- BRZ2_PACKAGE MOSH [=n] && BR2_PACKAGE_PROTOBUF_ARCH SUPPORTS [=v]

5-2 buildroot HALE sshd L EATEEE

5.2.2 sshd TEREH

{FH sshd TEZ A, a7 M@ EAZBEWAH B ping B,

sshd (secure shell) JRZA#A ssh PhGEFEF G HAh FHL shell FIIRS: . R, &L pe FTH
WFHI— shell BR%s. BFMFHIFTESITR,

‘ ssh -X EEEPLEexEFEEPL ip

AR F LB 48 root, ip A 192. 168. 4. 49, B 3HITTEN:

‘ ssh -X root@192, 168, 4. 49

BRI ERIN S 123456, WJLATE buildroot Hgt/7 & &, FiEWF.
1) 3N halleys L#2
2) 4T make buildroot-menuconfig
3) BCE System configuration/Enable root login with password/Root password
U7 B R 8 SR R 2 A
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root@192. . 8 s password:
{11 forwarding request failed on channel @

firmware lib 1ib32 linuxrc media

cpio false iostat
cttyhack fatattr ipcalc
date fdflush kbd_mode
dd fgrep kill

df fsync link
dmesg getopt linux32
dnsdomainname grep linux64
download_wifi_firmware.sh gunzip 1ln
dumpkmap gzip login
echo hostname 1s

ed hush lsattr
egrep ionice makemime

5-3 i/ ssh TR R Ih & ST A

5.3 f/ telnetd AR B
telnetd RS FERC B SO QBT T, JofE FFBEATIC &

5.3.1 telnetd fEFH:

i telnet TR AT, Hami RN F1EE HE) LN REWAH E. ping M.
telnet fir &l H FHRZAEE . AR I0T .

\ telnet [BH] [ZH]

HAAE M SEHI T R .

-8 RHLES 8 [ FIFHR, AFMASH Y.

~a ZRHHEANLIGE S

b FEHFE TR EIE TR LD S

~d JEFHERE.

-F SR B E

- WEBHIBCRFIIEIE “F” S5/

~F {&/] Kerberos V5 tAiFlT, M LHESH AT HEA 4B AT GFESCH L A6 252357 L -
—k <BEEFEHH Kerberos U ERT, W LM BT EH R ENTELE, TIEEEHHIEE .
K FEZBATRH LD

-1 SHPER> #HEEBEBATIGEYIIEEH -

L RHRH 8 (rFERHH

-n BRI E A EITRATHRAE B

- (A riogin #HSH/E R E .

x REVE XM EHENENILGE BT E.

WEFH 4R root, ip N 192. 168. 4. 49 [ AL RAT W0 #HE

‘ telnet 192. 168, 4. 49

P EE A CE N TPAE D RE 2 K- T1H TS
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ol BE

5.4 fEH tftp RAMHERF

5.4.1 FLE tftp TE

1) #AN halleys T.F%

2) 4T make buildroot—menuconfig

3) RJGHCE Target package/Networking applications/dnsmasq/tftp support, BLEUI T
L3P

Symbol: BRZ_PACKAGE_DNSMASQ_TFTP [=y]
Type : bool
Prompt: tftp support
Location:
-> Target packages
-> Networking applications
(2) -> dnsmasqg (BRZ_PACKAGE_DNSMASQ [=v])
Defined at packagefdnsmasq/Config.in:11
Depends on: BR2_PACKAGE_DNSMASQ [=v]

5-4 buildroot FALE tftp LEAIEEE

5.4.2 tftp TEAHH
ffH tftp THEZET, 1H5H R 7RI ZE A ENLE FE% A B ping i@,
D) FEOCHE
RFAEN client B, [ N4 N8O EIR T
| trtr -5 -1 HEXHE -1 KUHE BHEMI |
AR B AR S A u I — AR N AL txt SO R BB o, KT T EIN S E A
B. txt, W4
‘ tftp -g -1B txt —r A txt 192 168, 4. 50 |

2) A&t
MIRF Cclinet) bFAESCHER Server B, A8 H T i f) iy 4
| tttr -p -1 HEXHE -1 KUHE BHEMH |
WM EAESCAE C. txt B Server B tftp I EFR T, FFHEA N D. txt M T4
‘ trtp —p -1 D txt —1 C txt 192. 168. 4. 50 |
3 ZHY]
-1 local S, JERFET Client BIRXIES, 2 TF# Client JFEAH RIS :
-r remote 19455, JGHR Server Bl PC B tfip IR #MREARPHTEXASFE, B LAf Server J5 B4 /T
Pt
£ get WHE, TEHIIHHTH:
» put WS, EEXIERTH.

5.5 M lrzsz SAMNHARER

5.5.1 FEcE lrzsz TEH
1) A halleys T.#2
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2) 4T make buildroot-menuconfig
3) JRJGHCE Target package/Networking applications/lrzsz, BCE 1T KE:
BR2_PACKAGE_LRZSZ:
Portable and fast implementation of the X/Y/Zmodem protocols.
http://www.ohse.de/uwe/software/lrzsz.html
Ssymbol: BR2_PACKAGE_LRZSZ [=y]
Type : bool
Prompt: lrzsz
Location:
-> Target packages
-> Networking applications

Defined at package/lrzsz/Config.in:1
Depends on: !BR2_STATIC_LIBS [=n]

K 5-5 buildroot HFHELE lrzsz T HKEE
5.5.2 f#H] lrzsz T.E (minicom)

1) sz @b (RIEXE)
eg: sz filename (¥ SCAFERIATEFTHF minicom HIBEAE R 1)

|Receiving: cimutils.19
|Bytes received: 41984/ 69020 BPS:10607 ETA 00:02 ||

5-6 i lrzsz T H K% XHE K

2) rz e (RS
> HEMA rz:

#rz
7] i'-“"- BOlogpean23bes0ve. **BO100000823basa

5-7 lrzsz T.AH rz 5
>  fHZctrl+A+Z, BEIE T S (Send file)

Minicom Command Summary
Commands can be called by CTRL-A <key=
Main Functions Other Functions

Dialing directory.. run script (Ge)....G
Send files.... ..S Receive files. cOnfigure Min

comm Parameters.... Add linefeed.. it Suspend minic
Capture on/off ang eXit and reset.....X
send break initie g ..M Quit with no reset.
Terminal settings.. run Kermit......... < Cursor key mode....
lineWrap onfoff.... local Echo on/off.. Help screen....
Paste file......... Timestamp toggle... scroll Back........
Add Carriage Ret...

Select function or press Enter

K 5-8 {3 1rzsz T.EK minicom I B &% Kl
> EFE zmodem, HENSCAFERE S H
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n %e%

.anacondal
.binwalk]
.cache]
.compiz]

.configl
.crawl]
.dbus]

.ddd]

.debug]
.gconf]
. gnome2]

Kl 5-9 [ 1rzsz L B S AF %35 0 Ak &
> b FEEELHE PageUp/PageDown #53l, S IEFE A

|Sending: main
|Bytes Sent: 9216/ 9976 BP5:671
|ped: main

|Transfer complete

| READY: press any key to continue...

Kl 5-10 i 1rzsz T AR & CORE A
T ERMERIESH, MR (—help) BFE
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6 “FEmFEANNHE GEAD

G AR U REE T BEA AF A0, AT AL printf K%L FHEAE stdio.h k3
o IS A RS EEAE T A 00 AN, T T 2R 1 T U AN ) R B B ) 4 16 7 25 o

6.1 QIS AR

6.1.1 ZwmiFZOLE
% 6-1 PENHAZORwIFEE

HmIFZDR L
BUILD_EXECUTABLE i VEAE AT AT bin SO
BUILD_SHARED_LIBRARY I R B A IR
BUILD_STATIC_LIBRARY O AL RS IR

6.1.2 HHBMmEROE
BHOZMTREMENSE, FHNEOZE W TR

* 62 FENAEOFE

BOZ LB

LOCAL_MODULE (87

LOCAL_MODULE_TAGS HREHT T A AR

LOCAL_SRC_FILES PECA

LOCAL_LDLIBS RS

LOCAL_CFLAGS CmEZSH

LOCAL_CPPFLAGS CPP w24

LOCAL_C_INCLUDES o T 5 S S

LOCAL_MODULE_PATH &€ BAR U copy B4R, ANE MZE BARCHF copy
FIEABRE T

LOCAL_SHARED_LIBRARIES ARG 1 T A Zh A 2, eah & o TAE P 3L
AR A

LOCAL_STATIC_LIBRARIES ARG B T OB AL B S 2, RS O TAE P 3L
bR A

LOCAL_DEPANNER_MODULES ARG 2 PR FAt R (AR e, SoTiF5s)
LEAE 9 TSR HR K] module 44 .

6.1.3 miFEnpl
D ATHAT bin SO
A 7”8 T.F2 packages/example/App/cimutils/Build. mk
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2) RN -~ N
ARG TR gX’Eernal/finyal sa/Build. mk g

TE: O ERSNIZS PR B AR BINAFAUE system ) usr/1ib T (system H IEAS 2 M sysroot HE T
RIS EEAE R, sysroot FHIERSERZ strip) , FHATIEFEBRUAEIAE system [ usr/bin T
HAhKZ W TR build/core/envsetup. mk CAFEGE FiR ) out H A4,

Halley5 F& R &KF M
Copyright® 2005-2020 Ingenic Semiconductor Co., Ltd. All rights reserved.



ol AL

6.2 FANFE=FNHEF

FEAINGS =B, B S0 B ORISR RERS I g PRl , BRSNS platform b, EIRINECE S
=T UhREREERI , VU E F] external H3XF, JFZM external HZTAA Build. mk {45 Py
B Build. mk S, X BT BREAT 1t S PR

6.2.1 B=FNABRFZLE

£ 6-3 F=JFNHZOE

YRR DE VA
BUILD THIRDPART I 1 5 = 7 R R
6.2.2 B=FMNAFRBEOZRE
BOEMTRES RS, HHOEOENNERR.
F 64 FZHNHAEZEOE
BEOE LA
LOCAL MODULE it 4
LOCAL MODULE TAGS TR H R =

LOCAL_MODULE_GEN_BINRARY_FILES
LOCAL_MODULE_GEN_STATIC_FILES
LOCAL_MODULE_GEN_SHARED_FILES
LOCAL_MODULE_PATH

LOCAL_MODULE_CONFIG_FILES
LOCAL_MODULE_CONFIG
LOCAL_MODULE_COMPILE
LOCAL_MODULE_COMPILE CLEAN
LOCAL_EXPORT_C_INCLUDE_FILES
LOCAL_EXPORT_C_INCLUDE_DIRS

LOCAL_DEPANNER_MODULES

R A AT BT AR P (R & )
RPN ERS B (B ERAR)
RBP4 B B (B ERAR)

&5 B R SCHE copy #6458, AN % BAR S copy
FEANERAE T

RS B A i SO

R ) E B 51

AR ) G 18 77 1%

BRI clean ik

TP AT ISR, P 3 SO AR A AR A
BN FH I, B S B ST SO b AR S
& A

AR ot GO Fe AR CE RN, S5
PEAL 9 BT AR H ¥ module 44
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6.2.3 YmiFnpl

RPN TA2 packages/example/App/1inphone—desktop/Build. mk

6. 3 VR IMFI T4 DU PR :
Eﬂ:ﬁﬁﬂEPééﬁ%gﬂ%*%ﬁﬁ%)t#ﬁ‘ﬂﬂﬁﬁfﬂ%ﬂiE‘JM—/I\E%%T copy | FH A1 HIrEE
T, AT GG RERGRIN T prebuild Hli.

6.3.1 HEHLE
% 65 PR

GRGOE L
BUILD PREBUILT —R copy —AN XM
BUILD MULTI COPY —R copy 24X
6.3.2 FRBOZE

BOZERTRERNFNSHE, FHNE DR T RN,
R 6-6 ¥ ISR M
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BO% PB4
LOCAL_MODULE 4
LOCAL_MODULE TAGS BT 8 I R A
LOCAL_MODULE CLASS LY @ MR prebuild K= DIR/FILES
LOCAL_MODULE_PATH SO (3 copy 1 H FRERER
LOCAL_COPY FILES P
LOCAL_MODULE DIR P

6.3.3 fmiFnpl

IDI R L RO g (5 &
KA T2 packages/example/App/cimutils/Build. mk '

Hodr % LOCAL_COPY FILES = CameraDemo. sh: CameraDemo sh, ’@Eﬁﬁ “7 SEl, BTN LS

(EASS (T@?E@ﬁ: HuZifH *TjCﬁ:/‘% ), Fﬁﬁﬂiﬂﬁﬂﬂiﬁﬁ (’E'E./E%\E%@é)
2) HEiilZ At
AR TR external/andr01d/1nclude/Bu11d mk
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6. 4 By 4 B B AR

Bl H FLLE, 1E1%H 3 Fig4T autotouchmk, ZRJE 16T ERIMAORBIHER (L35 AT HUT
BER, = . BRI, AR, SR

1217 autotouchmk 74 PAfE, 2 L FHER:

AIPATEE: BN Ay =07 BN B RS EERIEE: I G m*ﬁﬁﬁ WDy B
WINE; ZIUEHIBH: KA F;

IRJE 2 AE 2470 B3 R AER— A Build. mk I# az;bélzﬁizﬂ'] Build. mk A@%Z:A)ﬂ Bﬁr%ﬁﬁjtﬂﬂe,
mﬁﬁgﬁﬁ¢mfﬁﬁﬁﬁ,Tm%mTUTﬁﬁVﬁ amimMBmmmkI#ﬁ$k%ﬁf%
m&ﬁMﬁ%,ﬁE%Fmﬁaamﬁgﬁﬁwﬁ

6.4.1 AREHIBEIIRE]
fﬁgﬂﬁﬁﬁﬁﬂmﬁiT%mamemm %FAﬁme%Tﬁu

BATES B, SIRRHIBLR, ERMAEDT.
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6.5 X RGE & rootfs—overlay

halley5 F&EIMAE— rootfs—overlay HLFIH TEMAER XM RTINS . rootfs—overlay &
— I, ZHIALT device/ (halleyb) B/ BT . Bz B FAES CHREFHHIE
2 SO, 2 200 B SR BSOS S R R RS

6. 6 HIYEIR RSt
halleyb V& SCHRF 2 MR R GERHIE, W LUEE BCE S R G IS EL SHEA RSO R S8,
LA BRSO R SR T

6.6.1 jffs2 XM RGHIE

1) #HEA halley5 T.7%

2) #4T make buildroot—menuconfig

3) FiE Filesystem images/jffs2 root filesystem/
BT ERTR JEEs2 S RAMBHRE

EEE RN wEI AW EE e N Ar B B EREEESE EEE=T PN R R R R R R

[*] jffs2 root filesystem

Flash Type (Select custom erase size) ---=
(Bx8000) Erase block size
[*] Do not use Cleanmarker

[*] Pad output

(@x0) Pad output size (Bx® = to end of EB) (NEW)
tndianess (little-endian) ---=

Produce a summarized JFFSZ image (NEW)
Select custom wvirtual memory page size (NEW)

W R
S

K 6-1 jffs2 XMHRENSHEILE

B TW A, £ LEBXFHAT make 8 21T 1F, % LR XH S HF T
out/product/halley5/image/ HFE T »

6.6.2 ubifs XHFREGHIE
1) #EA halleyb L2
2) 4T make buildroot-menuconfig
3) BdE Filesystem images/ubifs root filesystem/
WREFTR AN ubifs XHERGMSHERLE .

a1 - R IR A SN E R M EE EEERLy  EREE LEER RN e 0 R R B R R e e e

ﬁ*] ubifs root filesystem

(@x1feee) logical eraseblock size
(@x808) minimum I/0 unit size
(2048) maximum logical eraseblock count
ubifs runtime compression (lzo) ---=
Compression method (no compression) ---=
() Additional mkfs.ubifs options

6-2 ubifs VM RGHSHELE

Be B 5E i fa5, 78 L2 H P AT make 48 2 i3F 47 9m ¥5, %W 13 48 B SC A & A7 TUAE
out/product/halley5/image/ H3& T .
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6.6.3 extd XHERZHIE
1) #HEA halley5 T2
2) #4T make buildroot—menuconfig
3) BiE Filesystem images/ext2/3/4 root filesystem/
W extd XHERGHISHRCE -

[*] ext2/3/4 root filesystem
ext2/3/4 variant (ext? (revl)) ---=
() filesystem label
(120M) exact size
(8} exact number of inodes (leawve at 8 for aute calculatien)

(5) reserved blocks percentage
(-0 ~54bit) additional mke2fs options
Compression method (no compression) ---=

K 6-3 extd XHERGAWSHRE

Be B 5 fa, 78 L2 H F P AT make 48 2 b 47 9w ¥E, % ik 28 BB SO & 7 TUAE
out/product/halley5/image/H3K -
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7 MR debug

7.1 fEH gdb 44T L RHET debug

7.1.1 gdb TEEREE

1) # AN halley5 T.5%
2) 4T make buildroot—-menuconfig
3) WiE Target packages/Debugging, profiling and benchmark/gdb, #IFEiR.

Symbol: BR2_PACKAGE GDB_SERVER [=n]
Type : bool
Prompt: gdbserver

Location:

-> Target packages
-> Debugging, profiling and benchmark

(1) -> gdb (BRZ_PACKAGE_GDB [=n])

Defined at packagefgdb/Config.in:48

Depends on: BRZ2 PACKAGE GDB [=n] && !'BRZ_ TOOLCHAIN EXTERN

Selected by [n]:
- BRZ _PACKAGE GDB [=n] && BR2_TOOLCHAIN HAS THREADS [=y]

7-1 buildroot % gdb B B 4%

7.1.2 gdb AHER
£ R gdb {1k, EHATREFRIFER, FEMN-g &, AEHAT TSN gdb iR,
gdb AJPAT 4 .
PR A @ B TR
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zhxiao@sW-PowerEdge-R610:~5

zhxiao@sW-PowerEdge-R610:~$ gdb test

GNU gdb (Ubuntu 7.7-8ubuntu3) 7.7

Copyright (C) 2814 Free Software Foundation, Inc.

License GPLv3+: GMU GPL wersion 3 or later <http://gnu.corg/licenses/gpl.html=>
This is free software: you are free to change and redistribute it.

There is NO WARRAMTY, to the extent permitted by law. Type "show copying"”
and "show warranty" for details.

This GDB was configured as "x86_64-linux-gnu".

Type "show configuration"” for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/=>.

Find the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/=.

For help, type "help".

Type "apropos word" to search for commands related to "word"...

Reading symbols from test...done.

(gdb)

(gdb)

(gdb) list

return c;

int main(wvoid)
I
L

int sum;
int i;

for(i =08; 1 = 18; i++)
i

sum += add{i,1);

}

printf("sum = %d\n",sum);

return 9;

7-2 gdb A A

7.1.3 gdbserver + gdb TR R

ERZIENT, FFENS—ANHBEFHTERR, FraleEx0REF. KM DB ki, HT
MAXRRARIEAIRME, —BARREEE s RS Lt i, @% KA gdbtgdbserver 1177 AT
o gdbserver £ B¥r RS HIE1T, gdb MTETE ENL LIEAT,

7.1.3.1 gdbserver &3k
gdbserver A DL YRS 2% 357~ 42, halleyd HHR4E T gdb [¥EFY. 7E buildroot/dl/gdb/HK T .
halleyb "R Ht 7 4 5EH I gdbserver, M7 AR % gdbserver A% DL RMR 5B AT,
AR -
prebuilts/toolchains/mips—gcc720-glibc226/mips—1inux—gnu/libc/mfp64/usr/bin/gdbserver
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7.1.3.2 gdbserver + gdb PR
5 A AR _ESAT I R4

‘ gdbserver fEEHl IP: 37105 BRI A HiT T

Horpim 1S H B HBE.
FEAE EHLEPAT IR HE 2

‘ mips—-linux—gnu-gdb RN AT HITIEF

Wit gdb W, HEHITIHRS

‘ target remote H##R IP: 375

Hrp el $ATFE T A0 B brti Lig AT AR TE, o 5 0 2 [
W N ENAE A gdbserver + gdb J7 R I RE AL A

it .fgdbserver 192.168.4.508:1234 hello
Process hello created; pid = 5343

Listening on port 1234

B 7-3 HERRIAT 154 R SRk

ser@tftp t$ mips-linux-gnu-gdb hello
GNU gdb (Ingenic r4.1.08-gcc?720 2018.08-086) 7.11.50.20160883-git
Copyright (C) 2016 Free Software Foundation, Inc.
icense GPLv3+: GNU GPL version 3 or later <http://gnu.orgf/licenses/gpl.html=>
his is free software: you are free to change and redistribute it.
here is NO WARRANTY, to the extent permitted by law. Type "show copying"
and "show warranty" for details.
his GDB was configured as "--host=i686-pc-linux-gnu --target=mips-linux-gnu".
ype "show configuration"” for configuration details.
or bug reporting instructions, please see:
<http://www.gnu.org/software/gdb/bugs/=.
ind the GDB manual and other documentation resources online at:
<http://www.gnu.org/software/gdb/documentation/=.
or help, type "help".

"apropos word" to search for commands related to "word"”...

(gdb)

(gdb) target remote 192.168.4.49:1234
temote debugging using 192.168.4.49:1234
OxB04002b6 in __start ()

Bl 7-4 75 BN gdb P T %R H bR

. fgdbserver 192.168.4.50:1234 hello
rocess helleo created; pid = 5343

istening on port 1234
vemote debugging from host 192.16

B 7-5 H b5 1 LRI
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gdb)
gdb) target remote 192.168.4.49:1234
emote debugging using 192.168.4.49:1234
) x0040602b0 in __start ()
gdb)
gdb) list

#include =stdio.h=>

int main(void)
I
L

int i;

for(L = 8; i < 18; 1 ++)
-

printf("[%d] hello world!\n",i);
1

printf("hello world test over!\n");

ontinuing.

Breakpoint 1, main () at helloword.c:é6

b {

gdb) r

he "remote" target does not support "rum". Try "help target” or "continue".
gdb) n

Inferior 1 (process 5343) exited normally]

gdb) n

he program is not being run.

gdb) i

B 7-6 15 EHLEEAT IR

# ./gdbserver 192.168.4.50:1234 hello
Process helleo created; pid = 5343
Listening on port 1234
Remote debugging from host 192.168.4.58
[@] hello world!
[1] hello world!
[2] hello world!
[3] hello world!
[4] hello world!
[5] hello world!
] hello world!
] hello world!
8] hello world!
] helle world!
iello world test ower!

1]

Child exited with status @
e

K 7-7  HASMRITERERE R
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7.1.4 gdb WiRfERAHL

) BT s

run: ffidy r . BIEFRETRF, SBEBRE BFEENRAFILET, SFEF AT 21w,
continue (ff5c ) : BERLT, BT —I IRk (HEirER)

next: (fi5 n) , HLMEFE, HEZEHE/FH, UPHNEHM; Mardf step WEEXFE, step
BHF EEX B, KA EFHFLELT, W next WEBBHEH, TEHADFHLER.

step (M5 s) : BEEIHHIRE FH/T, WHANES: Sirdn P, n £PHEABFIRE

until: ZERIRARE THE— R EAEEREST, Xt A LIS e/ B B8 H 155

until+frS: BIFERL, PRRFREEHIEH

finish: 17T, EHEZBIESTHREE, FHTEHERSRER 1A AERIE RS EH

call F# (ZH): wWHEFFIEYES, HEd “24” , W: call gdb_test(55)

quit: % q , B gdb

2) B EW AT

break n (ff5 b n) :7E%E n T4 R E WA

b fnl if a>b: FHBATRE

break func (break 5% b) : #HEH func ) PN L R EBT £
delete Bii5 n: WG n A5

disable Biii5 n: EREE n 1A

enable Bii%5 n: FEHE n A5

clear {75 n: JEB5E n fTHIBT A

info b (info breakpoints) : SZn5EIF/FHIBI A EEIEN
delete breakpoints: JEBRHTH BIA

3) HEAEVS

list : B 1, BTN BEFIRCHE, BUZLER 10 17
list 75: HEFRZGAXEL “I75 7 P ORIH i 10 171CH
list BHAE: KET “BHEE” i BHAI( T, 2: list main
list : AHSH HEEL—NK List @SH), #H FTLZHIAE.

4) FTEIRIE

print FR: FidYp, R FE” B LA RIEER IR 1A, HASFTIEE R C &
FHIRESF, WL TR ALELEN CiEEHAMFELN, AREHF, ZERELERHIE.-

print a: #ENEBH a HiE

print +ta: H##Z a FPHIHEN 1, FHBrHF

print name: 77175 name BIE

print gdb test (22): JFLIBES 22 (EAS40H/H edb test() B

print gdb_test(a): #LUZEE a (ENZHIRNT edb test() HH

display FKR: FELLIETHIFHEETHE, (£ display SR E— 1 FRARE, CHREGRELHITESE,
FEEHH R ENFRANR . W: display a

watch A RE— IR, —HBEBN TR HEHZE, gdb EEITLILIEFEREAIIFESF . W: watch
a

whatis : BHZEZHH

info function: EHHH

TR info locals: SEZBIHBRAIIIEEE
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5) BEIEITER

where/bt : ZLFiELTHIHELEIFR:

bt backtrace SB7v24HIVE/HHEEE

up/down ECBHELEZ HIFIE

set args ?ﬁﬁf@ﬁﬁﬁﬁ

show args: BEREGHISH

info program: BEFE/FHLBAEIEL, HFES, HERHRGE.

6) 4rE|HE M

layout: FATHHEGO, AJLU—LEFIHG, —2ZliE
layout src: BPECHBE O

layout asm: BRI 4560

layout regs: BaIRICHS/ R4 CPU Fir#s & 0
layout split: SEIRfCIBAIRI 4 & 0

cerl + L: FIFTEO

7.2 f§H vscode ERRIT K E#H1T debug

7.2.1 vccode &R FRfFH

VScode B /7 &3 A, TF#: [https://code. visualstudio. com/Download]

VScode ‘B 5 &35 R4 : [https://code. visualstudio. com/docs/setup/linux]
VScode B 7R HZ% 8 : [https://code. visualstudio. com/docs/cpp/cpp—debug]
VScode F 77 WAL B 275 SCRY:

[https://code. visualstudio. com/docs/cpp/launch—json-reference]

7.2.2 FARNERREL TERRE
7t halleyd TRETNEH& T, wlidd BA R4 dk4T LA AR E
‘ make <ProjectName>—vscode PRO=<ProjectName>
H A {<ProjectName> ] AR AT, AT HEICIZ— UM A 71F N ProjectName
S PAT e G 2= 1E 2457 B 58 B— 1 <Pro jectName>. code—workspace.
BEN AR H 5 AT AT dr 23t N TAEX (BAT & sl Q4T 24 1 vscode)
‘ code <ProjectName>. code—workspace
fr & HAT 5E R b vscode ATALALIEIRRN B -
EHREREWI AR B, SFE Ergd “A” B, S E R840 Run EELHH
StartDebugging P #EAT CHERIgR PRI W FEFTR.
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> Cross-debugg

< W .F IABLES

param_1is_mask( pl

< WATCH

7-8 vscode F1H #L
1F halleyb B LAETNZE HX T, wliE DL Far &3t TR B (S BiEkR

‘ make <ProjectName>—clean PRO=<Pro_jectName>

7.2.3 FEER
F5 ja ik, wLUEN FO %Il s, Fl1 BBkl T
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