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1. DLNANE iR

DLNAM A ZDIGITAL LIVING NETWORK ALLIANCE (4 k4 EcsE)

DLNA J37F2003 4£6 H24 H, HATHEDHWG (Digital Home Working Group ¥ 7% e T/E4D) , H
Sony. Intel. Microsoft5 K AL L. BIEMRANAPC , JHFRHEES, IR &TE NI TCL W4 FIF 25/ 4%
(0 ELIC FLE, s A5 45 O A AN A 25 T 55 1 T R Al ) 3L 2 A i PT B . DLNAF 5 52 Enjoy your

music, photos and videos, anywhere anytime.
DLNA B A HHALE2017 115 HIEU#EL  RRA S T DLNASRE.

DLNAK; HAEA B HE S DN EhRE AL o T B LRI MR TE, WL, Biteh, Bamk
DA, ARG, DUF ZDLNAR— NS HE R CGERR S A 1hix L)

Use a mobile phone to transfera
song fromthe PC to the stereo and
play the song

DMS ‘ - _
| DMC |
2. DLNAE EH &

o Home NetWork Device(HND). XK &R ER S, EA MK Kampthae, TEEE
X AIFR, NESHKEK:

1. Digital Media Server(DMS). HU7#ARS %, FRALBAIREL, 0%, FMmitige. [N, AR
PRI ThEE A X DMS R HI E R . DMS &2 ESDMPRIIIRE, FHERE &M EEThRE, B
H/H P RSRER; FEH PR, ST EMEMS K YIGE. DMSHI#FAPC. HrHL T
CHEATIE, MR FIFRAEMLISE5E.

2. DMP. ¥ ARG . REAMWDMS/M-DMS b2 R IR EUBEAR N 25 HF- R ORE QL 7R . ELan & Re v
M FEELRE S

3. DMC. FUriiithisdy, ARDMSHINZE I+, DMSEDMR X [A] (1% 8 5 3 fl AR 3R i . i
Lt

4. DMR. #7@HREG . Wl AR A BCE S, ATLSRDMS LRI % . 5DMPH X HIET
DMR R A2 BAATRE I Re, Mk ERA MR DR, i BoRds. EH5%.

5. DMPr. HUFBARSTEINL, $EHEFTENIRSS . WIESFTERHL, — 44T ENALELE T DMPr.
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* Mobile Handheld Devices MHD) F 7% %% . ML KIERE %, FREEEHITHREAINT 1L —28, SZRFI
AR AR .

1. M-DMS. 5DMSZL, Wifszhdil, b5 & R Es 5.

2. M-DMP. 5DMPZML. HLun e sh it

3. M-DMD. #8)Z AR N &, Wkl S5 RIRE, T80 MR IR s A B8 o AR A 25

4. M-DMU. B2 AN E. WG EMFIE.

5.M-DMC. 5DMCZMl. LLIIDA, ZREEER . THRAZEHAE E XM-DMR, KATFHRHFEESIR
RN, Mg iREmThes, EARE S S E R s A s S L T .

e Networked Infrastructure Devices (NID) Bt/ 32 FF ik & o

1. Mobile Network Connectivity Function (M-NCF). #3MZEZINRER & . RS &EAFEEIMN
LRI R . DLNARIA 2 Tl L&k .
2. Interoperability Unit (MIU)BAARSE H 54 o S UL S 4 DUSCRE & PPk 6 75 22

3. DLNAJE 22

DLNAZEM RN EBCR S, HFAEZE FEWIMLIOSI (Open System Interconnection, FFI RS HiE) ©
JE M

DLNAZE 5 0 N ETANE IR :

Media Formats

Media Transport

Device Discovery & Control,
Media Management and
Remote Ul

Network Stack

Network Connectivity

1. NetWorking Connectivity W 4% B 7 =BGV BEL bR ME, AHE LM, HWfF51EEE802.3bR#EN]
Ethernet; A JC4M) , HLUNFF & TEEE802.11a/ghrifE I WiFi, REMHFIS4Mbps, ¥ (802.15)5 HiARH
IR IAEOFDMAIMIMO(802.11n) L4 BRI EI300Mbps 1, sl L% /2 1 100Mbps
Ethernet ', RN iAW &, LEEEXHE.

2. NetWorking Stack /2% Hpilkk: DLNAR) BB AE A A FRAEIPVAT R EEAL E Y. FHTCPEGE
UDPRAEH T LA 1X—JZHH 4 T-OSIM 4% )= .


af://n111

3. Device Discovery&Control & K ILANE] . IXANZIGE H i essential (1], /& DLNA )& Ali ) UHE
45, DLNAHUPnPHMSCORSEHL 2% R DA . 3X —3 43 7] LA — Fhttp://upnp.org/sdeps-and-cert
ification/standards/device-architecture-documents/ B ] 3%

4. Media Management @A BE . RS BRALFR AR ARG BB, 2 R FES (fR1F) , UPnP AV
Architecture:1 and UPnP Printer Architecture: 13X 4@ T UPnP i SCRY 2 1t B G0 fa] 3R 4T AR B

5. Media Transport SE{AfE4: X — 2 FHTTP(HyperText Transfer Protocol)#8 X AL MMM o mt & P
FAT_E M BRI . HTTPITCP R E464, AR S UDP NHHTTP. BL/EHTTPH
PASEHTTPL. AT PMUERTP,

6. Media Formats# A% 3. #% X Formats7EiX BL55 [F] T-m i g :Codec, ~TIF AT A gt % =X b a0
Mpeg-2, AVC, x2645eMAi4iuts R PCM, mp3(MPEG-2 Layer 3), aac, flacili/& 5 Jidm s
o MMavi, rmvb, mkviXER2BARERERE L, B ST BEIEA T o —A~8 W 5 4
AmkvIF S, ERMATCodec&x264, &4l itaac, T WM H ML )E T Mpeg-4 Codec Family.

4. % T8 51

AI3E AT DLNAG ML) 1, £ FRBATRIEE — MDLNAMEL LI M-DMS  (FHLQQ & SRR
#8) HEIXH R FDMR(RK3308%E AE & 4H) .

BA 1k e gmrender-resurrect FYRAAD R IE EDMR A (1, K — D FHL 2 EQQIFINAS 78 UM-DMS A {11,
4.1 I %
4.1.1 BTN

Y3 2 T FRATISE 1N — T gmrender-resurrectFl R X FE libupnp AR A, S RRRARF & — 2K
gmrender-resurrect/iii A : 33600ab663f181c4f4f5c48aba25bf961760a300
Libupnpfit £ : 1.6.21

BuildrootfJpackage {1/t & {7 £ 7f Buildroot/package LA N AH R SO B, BANSCHFRAE 3N S, 5
A& * in, * hash, *.mk, LA T /& gmrender-resurrect A1 libupnp F iz & SC4F# -

LIRS TIZ .~/ RII3JVOD

sch@sys3:~/rk3308% cd buildroot/package/gmrender-resurrect,
sch@sys3:~/rk3308/buildroot,/package/gmrender-resurrect$ 1s
config.in gmrender—rezurrect.haﬁﬂ gmrender-resurrect.mk
sch@svys3:~/rk3208,/buildroot /package/gmrender-resurrect$

sch@sys3:~/rk3308% cd_buildroot/package,/Tibupnp
sch@sys3:~/rk3308/buildroot /package/Tibupnps 1s
Config.in Tibupnp.hash 1ibupﬂE.mk
sch@sys3:~/rk3308/buildroot/package/1ibupnpd

Hrp:

* in X AF1E 3% 1 makeconfig H 1T K %%

* hash S iC 5% 1 AQRS He 4 60 [FTHA SHAE AR AR5 15
* mk AR SR T A w3 (S B ATRAE B

FAVE A Vi AT TR RSO, RBARRCAE R, W F -


http://upnp.org/sdcps-and-certification/standards/device-architecture-documents/
af://n128
af://n131
af://n132

SCh@5Y53:~/rk3308/buildroot/package/11bupnps
sch@sys3:~/rk3308/buildroot /package/Tibupnp$ vi Tibupnp.mk

#
# 1ibupnp
#

LIEUPNP_VERSION = 1.6.21
LIBUPNP_SOURCE = libupnp- ]
LIBUFNP_SITE = http://downloa ourceforge. net /prdject/pupnp,/pupnp,/11burnpe;
LIBUPNP_CONF_ENV = ac_cv_Tlib_com ftime=no
LIEUPNP_TINSTALL_STAGING = YES
LIBUPNP_IL TCENSE = BSD-3cC
LIEUPNP_LICENSE_FILES = LICENSE

$(eval_$(autotools-package)) H“am_ﬁ

SLIMDITOZ .~/ 0 RIIWUO UL T UL f pralRody e s Yl Shidsn =1 =2ul | 2swey
sch@sys3:~/rk3308/buildroot/package/gmrender-resurrect$ vi gmrender-resurrect.mk

# gmrender-resurrect
#

GMRENDER_RESURRECT WERSION = 33600ab663f181lc4f4f5cd4Babazsbfoel760a300
GMRENDER_RESURRECT_SITE = s({call_github,.hzeller ,gmrender-resurrect, ${GMRENDER_RESURRE
# original distribution does not have default configure,

# so0 we need to autorecont:

GMEENDER _RESURRECT AUTORECONF = YES

GMEENDER _RESURRECT LICEMSE = GPL-2.0+

GMRENDER_RESURRECT I ICEMSE FILES = COPYING

GMRENDER_RESURRECT DEPEMDENCIES = gstreamerl Tibupnp

${eval_S(autotools-package))

4.1.2 i &

G E 2 ATZ MG LU 2D BRIEAT O AL -

1. WEMEAR R, {{iHsource buildroot/build/envsetup.sh


af://n143

sch@sys2:—/rk3208%
sch@svys3:~/rk3308% source buildroot/build/envsetup.sh

You're building on Linux

Lunch menu...pick a combo:
rockchip_rk3308_release
rockchip_rk3308_debug
rockchip_rk3308_robot_release
rockchip_rk3308_robot_debug
rockchip_rk3308_mini_release
rockchip_rk3308_pcha
rockchip_rk3326_release
rockchip_rk3326_debug
rockchip_rk3308_recovery

which would wou Tike? [1] 1 =

WWoh -l h e ok

#TARGET_BOARD=rk3308

#BUILD_TYPE=064

#FOUTPUT_DIR=0output /rockchip_rk3308_release
#CONFIG=chkchip_rkEEDB_reqease_defcuﬂfig

GEN Jhome/sch/rk3308/buildroot /output,/rockchip_rk3308_re’
#
# confiquration written to /home/sch,/rk3308/buildroot /output,/rt
#
sch@sys2:—/rk3208%

2. it Emenuconfig

uuuuuuu e M M RAL B R E RALE T T oy mmARe e e

sch@sys3:~/rk3308% make menucunfig

umaﬁk 0022 && make -C /hom ch/rk3308/buildroot o=/home/sch/rk3308/buildroot/output,/roc
EN Jhome/sch/rk3308/b 1drootfoutﬁutjrockchip_rkBBOB_re1ea5€fMakef11e

Hhome}schjrkaaosfbu11dr00tfcu t/rockchip_rk3308_release/. config - Buildroot 2018.02-r

AN Buildroot 2018.02-rc3-00079-c
Arrow keys navigate the menu. nter> selects submenus ---= (or empty submenus ---
excludes a feature. Press <Esc> c> to exit, <7?> for Help, </> for Search. Leger

Target options --->

Build options ---»
Toolchain --->

system configuration ---»>

Kernel --->

esystem 7
loaders




-*— BUSYBOX
(buardfguckchipfrk%%ﬂ&fbusybnx.cnnfig} BusyBox configurat
() Additional BusyBox cunfi?uratinn fragment files
[*] show packages that are also provided by busybox
[ ] Enable SELinux support
L] Individual binaries
[ ] Install the watchdog daemon startup script
[#] rockchip BSP packages ---»
Compressors aﬂg Eecumpressnrs ——x
Debugging, profiling and benchmark --->
Development tools ---=
Filesystem and flash utilities ---=
Fonts, cursors, icons, sounds and themes --->
Games --->
Graphic libraries and applications (graphic/text) ---
Hardware handling --->
Interpreter languages and scripting ---=
Libraries ---=
Mail ---=
Miscellaneous ---»
Metworking applications --->
Package managers --->
Real-Time ----
Security --->
shell and utilities ---=
System tools --->
Text editors and viewers ---=

bellagio
dvblast
dvdauthor
dvdrw-tools

1 espeak

*_— ;?:ladE

1 mpeq ----
#] ffmpeg3 ---»
] flac

] flite

gstreamer 0,10

#— gstreamer 1.x
] enable unit test 11
enable command-Tine p
enable traciﬂg subsyste
enable gst-debug trace s
enable plugin registry
install gst-launch & gst-ins
gstreamerl-mm

iL :(lll

#—  gstl-plugins-base --->

#] gstl-plugins-good ---»

¥ gstl-plugins-bad ---»

¥ ] gstl-plugins-ugly ---= .,
gstl-libav '
gstl-rtsp-server
##% gstl-validate depends on python #**®
#%% gstl-vaapi needs udev /dev management and a toolch
%% gsT-OomX regquires a OpenMAX implemengation *#%%

[]'-I::- I P! on

Jack?2

#e% kodi needs python w/ .py modules, a uglibc or glibc -
#%% lkpdi needs an OpencL EGL with either 3n opencL or an

] Tame

1 madplay
1 mimic
]

1

mjpegtools
modplugtools
) ¥

el [ | /e

#%% miraclecast needs systemd and a glibc |toolchain w/ €

<5elect> < EXit = < Help =

i $ gmrender-resurrect KEGEF (BAESF) , #LYIED Fsavelfff:



Enter a filename to which this configuration
should be saved as an alternate. Leave blank to
abort.

buildroot /output/rockchip_rk3308_release/. config

< Help =

TRAfconfigZ JFIEAAESm 1%, 75 2fd Hmake savedefconfig 3 Hi T B :

sch@sys3:~/rk3308% make savedefconfig

umask 0022 && make -C /home/sch/rk3308/bdldroot O0=/home/sch/rk3308/buildroot/output/rockchip_rk3308_rel
GEN /home,/sch/rk3308/buildroot/output chip_rk3308_release/Makefile

sch@sys3:~/rk3308%

JEI T R B S BATRT LA R4 3, 15575413,

4.1.3 %1%

1 SREE L, 15 # H build.shidt 17 4= 4 1%
sch@5YS3:~/rk3308$%
schisys3:~/rk3308% . /build. sh

You're building on Linux
Lunch menu...pick a combo:
rockchip_rk3308_release
rockchip_rk3308_debug
rockchip_rk3308_robot_releas
rockchip_rk3308_robot_debug
rockchip_rk3308_mini_release
rockchip_rk3308_pcha
rockchip_rk3326_release
rockchip_rk3326_debug
rockchip_rk3308_recovery

Wom =l ka2

which would wou Tike? [1] rockchip_rk3308_release
rockchip_rk3308_release \

#TARGET_BOARD=rk3308
#BUILD_TYFE=64
#OUTPUT_DIR=output /rockchip_rk3308_release

PG, SAEIMAGE H 3 F A — A H X IMAGE\RK3308-EVB-DMIC-12S-
V10_20180515.1456_RELEASE TEST\IMAGES, 1%H 5 N{ 7 RK3308/fr & M A&HIMG, WiF KEl:



af://n160

1Ky

L EiH A =i o

|| bootimg 2018/5/15 14:39 FeauE 7832 KB
& cfg.img 2018/5/15 14:59 Y@@ 2,660 KB
|4 data.img 2018/5/15 14:39 FeaE g 12,581 KB
|| kernelimg 2018/5/15 14:59 FeE T 7,599 KB
|| MiniLoaderAll.bin 2018/5/15 14:59 FTE Binary Expo... 255 KB
|| parameter.txt 2018/5/15 14:59 oy | 1KEB
|| resource.img 2018/35/15 14:59 Fri RS 229 KB
|| rk3308_loader_v1.11.101.bin 2018/5/15 14:59 FTE Binary Expo... 255 KB
|| rk3308_loader_v1.20.101.bin 2018/5/15 14:59 FTE Binary Expo... 251 KB
t3 RkEcho.apk 2018/5/15 14:39 Android BF=... 6,500 KB
|&| rootfs.img 2018/5/23 10:29 FeaueET 38,488 KB
|_| toolsconfig 2018/5/15 15:02 I 6 KB
|&4] trustimg 2018/5/15 14:39 FeaE g 4,096 KB
|| ubootimg 2018/5/15 14:59 FeE T 4,096 KB
|4 update.img 2018/5/15 14:59 FeipuE 70,155 KB

R RGEH EmPE, AR LAME Hmake gmrender-resurrect-rebuild A 4 ¥ gmrender-resurrect 5 FAH ¢
P

SLIREITIF0 1 VoD

sch@sys3:~/rk3308%

sch@sys53:~/rk3308% make gmrender-resurrect-rebuild

umask 0022 && make - /home/sch/rk3308,/buildroot o%'home/sch/rk3208/buildroot/output/rockchip_rk3
rm - /home/sch/rk3308/buildroot/output/rockchip_rk%308_release/build/gmrender-resurrect-33600ab6
rm - /home/sch/rk3308/buildroot/output/rockchip_rk3%08_release/build/gmrender-resurrect-33600ab6
rm -f /home/sch/rk3308/buildroot /output/rockchip_rk3398_release/build/gmrender-resurrect-33600ab6
rm -f /home/sch/rk3308/buildroot/output/rockchip_rk3308_release/build/gmrender-resurrect-33600ab6
rm -f /home/sch/rk3308/bu11dr00tf0ut-ut/r0ckch1- rk330- re1ease/bu11dfomrender resurrect-13600ab6
—— . 1

PATH="/home,/sch,rk3308,/bul 1dr oot output rocke _r 3308 2lease ost bin: /home/sch/rk3208/buildro
/sbin:/usr/bin:/sbin:/bin: /usr/games: /usr/1oca1/games /snap/bin" RecoveryNoUi=true /usr/bin/make
der-resurrect-33600ab663f181cdafdf5cd4Baba?25bfa61760a300/

Jusr/bin/make all-recursive

Making all _in src

(echo "#define GM_COMPILE_VERSION “"2018-05-25_ffc096c\"" > dit-version.h-new; %

cmp -s git-version.h git-version.h-new || cp git-version.h- new git-version.h; %

rm git-version. h-new)

Making all in data

make[4]: Nothing to be done for "all’

mrender-resurrect JJhDDaJhn, 151=4 AT 5c48aba25b1961760a300 In:ta

—— S e W mmmm e

gmrender-resurrect MG PR TN T, 75 EAE Fmake i &K A Hirootfs.

ra e L g r rmm iy e e weerie b e et e s
make[4]: Nothing to be done for "install-data-am’.
sch@sys3:~/rk3308%
sch@sys3:~/rk3308%
sch@sys3:~/rk3308%
sch@sys3:~/rk3308% make
umask 0022 &% make -C /h

y more than one packaﬁe

iles -t target_ /home/sc /rkBEOB/bu11droot/output/rockch1p_rk3308_
Tude/upnp/ixmldebug.h™ is touched by more than one package: ['1-
warning: target f11e "./usr!inc de/upnpfupnpstr1ng h" is touched gy more than one package: [
warning: target file "./usr/shar 1nf0/ is touched by more than one packa e: ["readline’,
warning: target file "./usr/bin/apg_hs" 15 touched by more than one package: ['cypress_bsa’,
warning: target file "./usr/includefupnp/upnpdebug.h™ is touched by more than one package: [’
warning: target file "./usr/sbin/i2cset” is touched by more than one package: ["busybox™, 'i2
warning: target file ". /usr/include/upnp/UpnpGlobal.h™ is touched by more than one package: [
warning: target file "./usr/include/upnp/upnptools.h” is touched by more than one package: [’
warning: target file "./usr/sbin/i2cget” is touched by more than one package: ['busybox’, 'i2c-
warning: target file "./usr/share/man” is Touched by more than one package: [‘readline’, "dw"]
warning: target file ". /usr/1ib/1ibthreadutil.so” is touched by more than one package: ['Tibup
warning: target file "./usr/include/upnp/ixml.h" is touched by more than one package: [’ 11bupn
warning: target file "./usr/1ib/1ibupnp.so” is touched by more than one package: ["1ibupnp’,
warning: target file ". /usr/include/upnp/TimerThread.h” is touched by more than one package:
warning: target file ". /usr/1ib/1ibixml.s0.2" is touched by more than one package: [’ 11bu$ng
warning: target file "./usr/1ib/1ibthreadutil.1a"” is touched by more than one package up
warning: target file "./usr/include/upnp/UpnpInet.h” is touched by more than one package [*T3
warning: target file "./usr/include/upnp/ithread.h” is touched by more than one package: ['1ib
warning: target file "./usr!b1nfgmed1arender“ is touched by more than one package: [’ gmrender-
ender-resurrect’, gmrender resurrect mrender-resurrect’, 'gmrender-resurrect’, 'gmrender-
warning: target file /usr!11bf11bb5a 50" 15 touched by more than one Eackage [’ cypress bsa’
warning: target file ". /usr/bin/app_av"” is touched bg more than one package: ['cypress_bsa’
warning: target file "./usr!binfapp_avk" is touched by more than one package: [ "cypress_ bsa’ .
warning: target file ". /usr/include/upnp/UpnpIntTypes.h” is touched by more than one package:

fsupportfscr1ptsfcheck uni
warning: target il . usr?'

i

ﬁ_l Al




A A rootfs7Ebuildroot\output\rockchip rk3308_release\images\rootfs.squashfs, 1% 4 & g
IMAGE\RK3308-EVB-DMIC-12S-V10 _20180515.1456 RELEASE TEST\IMAGES\rootfs.img.

RK3308-EVB-DMIC-12S-V10 20180515.1456 RELEASE TESTi% X /EJe /& H AN A B, 35 LU I A )
AT
FETENZ G, BATH T LIRS RIEEHITET T, ES%54.20817.

{#i i} T- Htools\windows\Android Tool\AndroidTool Release\AndroidTool.exe 4 i [ BINKE 5 FIRK3308 24
W

v BRIt ETHE v2.52

THER |HEEE | 2ahi W&

ML RRTH
frls e s A
F AT

T b e T FERoneTs

2 0x00000000 | Parameter | X:rle3308\INMAGES\EE3308-EVE-DMIC-IZS. . HBIFLashInfoffH)

3 I? 000004000 uboot % \rk33054 IMAGE\RE3305-EVE-DNIC-125. EFIIBAHE

4 |V | ox00008000 trust | X \rk3308\IMAGE\EEI305-EVE-DNIC-IZ5. B IIERLID

5 || o=0000&000 Mize TEIIEE
T-#IIEALTH

=] [ | oxo0008000 Recovery ML TR

7 |" | ox000ZAD00 Boot ¥ - \rle3305 " TNAGE \ER3308-EVE-IMIC-125. ylelesdabiin

§ | | 0x000ZEE00 Rootfz | ¥: k33054 INAGE \RE3305-EVE-INIC-T25 . TAT et . (100%)

9 | | Dx000BES00 cfg ¥ \rle3305" TMAGE \EE3308-EVE-IMIC-125. TAETEE ubeot. .. (100%)

10 |[# | ox000EES00 data Ko \rk3I08\INAGE\BRS306-EVE-IMIC-T25. . | | || E4p gl trust. . (100%)
FFET# boot. .. (100%)
FITT% rootfs. .. (100%)
IET‘TEE cfg (100%)

= - F’ﬁf
Losder V10t | B4 || ta | | BEsEE || &=

a5 58 UG JE ZTRK3308.
R SDKITHLE BB ZIDLNA, 5 %4 30 DLNA K TRE .

R SDKHANEE HE G 8IDLNA, 75 Z1&W 5 T30 5 SIDLNA(RT g & T e EEMN L, HNDLNA
23 JE Bl R0

# gmediarender -f rk3308

gmediarender 0.0.?—2'it stw;;render 2018-05-25_ffc096c (1ibupnp-1.6.21; glib-2.54.2; gstreamer-1.12.4) ].
Logg'ing switched off. Enable with = file=<filename> (e.g. --Togfile=/dev/stdout for console)

ready for rendering.

% F|Ready for rendering it )3 B W 5 R FHLIEH: (1k330844/E IDMRII AR FALERD , H: F KM
LIRS E43

4.3 R

FFEHIEN R (FEFRK3308FH—ANNED , T FHLQQIEIES, LHF— i,


af://n174
af://n182

B3| O s SR E M ER, RS T A



QPlay: 4 1= &5 0 L S ek

aaron-pchyE:
rk3308!

2 iPhone
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