R %

John! Meclntosh
| "HPAR&E&' () *H*+-. [ (0+1 2'-.)

| OB (1 " HB! "HRR () "

| " HEOR! HBYR() | MBI HIE | | HDA " HI BB 1" HS%
"1 "HE0B&
Squeak ! " 1" #$%R! " #Po

Squeak! " Macintosh! "#5 "#9&' 1"# $9&"" ! &%
| HER () | HA " HHS



R %

| " HDAB&E' (), -+ 4%

| HPR OBis a "HPAR!H# " HDE | EH) | "1 HSYR! ") "HEE WK * 1" # $" %&%() The use
" HGH L AR " HS HS 1 SR "HSOE () | "HVEE (! " HDR B9 "HYR () " complex
| HRO" SR H ) HSY " H PR () | R | HDYBR () *

Tt's | | "#EI"HBOR "1 H HS | "8 (! "HDE | "# 1 "#1"#5 | media "#®%lecode and ! "#$
"1 HS0R( ) 1" HD0 " # video to | " #S! " HBR $H % " H$96' H&!

| "#3' U&" () uses ! "# ! "HUW"H! "HHU& " 1 H#D! "H#Pget | " # 1 $W" |"#HY& data into !" # "D
I"148% 1 " #1 " # 1 39" #$enabling " #! "# $%& '$( ! " I" 5% $Hfiles I" 1" # 1" #B! "B 1" 1 H%&

Codec ! "l # | $&! "#! "#3%& into " #5$ ! "#HU "#IY& | "#$% ""#P! "#HW " #P#F each | " HU& (
"0 &I HS D HD 1 HEO®6 | # licensing M #I"H#S 1" #BFof). | ™M "HS I A I"HIR! "H# " HS
| A#EA T 1T RO 1M H#D T #S



R %

| "R && () * + - (L */0+0. 1 %R 3"+ 1 +'1"1 4

The GStreamer plugin !"#! "#!"1#59%! | "#! "#84& ! "# funding I"#$ ! "#39%&" () ! "#'$W&
1" AR (1" H#Dto 1"HPE 1" # " HPYE! "HE ! "HPWR " #P! "HFUE( " patent ! "H" WD &' HP)

| "HPO HEOBI"#1" # OLPC. ! "#1"#59% ! "H#PA" ! " " # "Hone " " #PWcould "#S I"#! "#$
I TR0 "HBA AP 11T S I HPOR T 1A HEV M "R HE U ! " HPE

| "HPE (! "H'P%

| "HPY&' ( " 1T"HE"0B&! "#! " #$

| "#PE () ! "% MRS "H# $bo ! M P0"HEIS'&
| " #$% 148 0GR

| "#$98 available I"# 1" #$9%&



"R %%
DU "HB0R " H I HHSE() | " AR N HS ! I'HEURE | H
| "HEWB& ! " 1 HE ! I "HBY& (" 3/10/08.

|
| LUHSIR () TS B | HEAR " HDRM) | S

| "HDAB&E () *H* 4 - [ (0L 2-.) | rights I"#'1$"%&
!

|

{aa

| R H HSOR” () ) "SR " HBERS | HBARE&E (H)¥ ), %
| " HOAB&E (H)*H, -.) (-1 YL ) * H49R T )* 4 '#! #




R %

SmartSyntaxInterpreterPlugin ! #$%& ' #GStreamerPlugin
| "HPU" " 1 S R calls " 1" ##398! subset!"!"#! "#H& ! 1"#

D "R AL VR &N VA Y RIS # Y TR & ISR () MR #S W/ #S
I"#1"#1$The ! "#8& U )*+,- classcontains ! !" 1" I"#1"#$%!"#W" #$¢!" | 1" #F
LA O ("1 ARSI I #HS8! " # ability ! " Squeak " | " #$ data " #5 ! 1" #$ GStreamer
1" TSR A& " H# N VA IHS L IMAS T # 1 $96Ink.

) 2/

The ! " #3%% code ! "#$%
1" HB&!"#! "1 HE "#BY& publicly ! "#$%& ! " # 1 "HE | "5 AR | HS! "HS! " H#B& 1" # scenarios



| "HPE OB

| "H#I"HPOG AL " 1" HR (™M "R O ) eH

lEJ

Ed

GItreamer-Base

= =5 I

b v e rendersy

Frotodbieqt
Oijest

GEtren merltge ol

GErresmar B
GEtresmerCs {2
EErreamertlock
CErreamerElemant

GEtreamerBin

GEtreamar™Mpaline
GFEtreamerPipelineSqueakiink
Chtreamerfipelinesqueakiudiozink

FEtrea marfpalineSquaskFidensink

CEtreamerPipelinesqueakine
GEtreamarMpalineSqueak AudioSre
Etres merkipelineSguenk VideoSro
CotresmerElementPorsqieakiinkhudio
ErreamerElemeantEorSquankSin kW ide
CorreamerElementPorsqienkirs ando
CEtreamer ElementPorSquaa kSrctideo
GFEtresmerElementFactory
EEtresmerblaccaga
GEtres e Fa.d
GotresmerFequestPad
CErreamerSiatcPad
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b
b

handle 1z a memory addrese for a6 GSteeamer Object

instanceVariablaNames: handle'
slagsWVapinbleNamed: "Regisuwy”
pocllictioneries;

catpgory: GEtresamer-Hegs'

rersions

Hierarchy Browser: GStreamerObject

ml—all —

Al accosnnp
Tinalize
gat walus

&l acrasExecanr
& finelize
zeileyYolee Boolenn!
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sat value aeiayYeluallont;
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handle:
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primpgobpecteatdon tlefrom: 1
primgoebjscrgetlloa rom ns
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GStreamer supports "#3Y&5 "(#)* + 1" I"#1 I"#S1" I " 141" 1" 14508 1" 1" #1" #IPAR
side that ! " I"'#$¥& ! "#PSnot trigger ! | "#$%&! | "! #PA"#!"H#S! " we | "#$! "H#HR " (

| "HEWBE& 1" 1" HEE T (SR 1M H Y AR "HEW B PR a | " #5%4 for example " #HS
"1 #1308 ! " #not 1" # ! " #8&0dynamically ! "#3%& ! " #$%

| "# $% rules, but !""# ! correctly " #$%4 %8 %)

¥ Inheritance of finalize [8] @0

Otject finalize {finalization}

GEtreamerObject finalize {finalize}

GEtreamerCaps finalize {finalize}

GEtreamerElement finalize {finalize}

G3treamerBin finalize {finalize}
GitreamerPipelineSqueakaudioSink finalize {finalize}
GitreamerPipelineSqueakVideoSink finalize {finalize}
GEtreamerPad finalize {finalize}

browse  zenders | implementors  wersionz | inhetitance hierarchv | inst wars | <lazz vars | source

finalize

"0k o1 finalization we want to dizpoze of the object, but thiz can be overridden bw
subclazzes, for example GitreamerElement objectz defer 1o their pipeline to dizpoze of their
elements"

zelf objectlUnrefl



R %

LI # 159" | "5 04 source ! " 1"#$% " | "#59%) "# instantiate ! | "#P& 9B )% 5 #I"#
I"HPR N (1"HBIMTH ISR HS " "B to ! "H#RA & M1 #! 1" #$ GStreamerElement " #$5%&! !

1" #59%d | "B%E! " H#PO& " # | $U
1" #Pelement | "H#PE " H#data ! "HEV& 1" 1" #85%the ! " #$%volume"

volume 1" | "#98' ()% U5 #! " # 1$9&' (%Ppr+, -1 MHDR " H# A HDE " |
B HPOR 1M HDB 1" YR () $UHH ! HS %C | M HSR!" # " HER!

"#then ! "#3%! | "H& U ) %), %d " Bin! "4 | "M HPG " HI A 1SR "HI"HS 1" H#
"HHP B H 1A A " 1A N H I HIM ISRV | "H#Son | HS | M HBOR! " #5% | " ##S! Yo " #
"H#598 | "#59% ! " # after in the pipeline. !" | "#$cases ! "#$%&' ! "H#S!"H'PA "HIA"#!"# $! "H#S
"HP%E& ! "H#S! " 1R B HEWBE ! A% 1M # " # 1" flowing.

| IHSYR L L HB06! #R (1 1M some | "HBH M 1"HSUS &! "HB I H S8 |MH H YR | "#!"
1" H#BORthat ! ""# 1" 1" | "#3YYou ! "#ask ! | "H# " HIB I HSA | "HIHS ORI | " H#D&H
I"HEOd "1 M # 1 " HSYare " #HSE ()



R %

I "#1"HE ORI HPA "HPYE& a!"#5!"#S$ | 1" #F generator.
| "4598 " need ! " " #®source, " HBE!" | 1"APE&! "H " #S 1" # produces " #PE " #F% ()') *H

" HE& (&) * 1" | "R U )% Y #HelementFactoryMake: " #3$% ()')*+H name: "#$%& \(
1" #®how ! 1"#$ 1" 1" S "# SI"HS& 1" VI IHS 1" I"H I "# $1" 1" #1 " #3596 1" #9&

U THS L a | HSUROR) S 1 I HSORH () 1" H#) " HSYEBOH T HIMH 1 # 0 | " HDR (1" 18
" HE 1 HSB (1" # 1" H#Bformat | " # R HS | " HRE (&)* 1" 1" #1"H#59 | " #$%player. | " #5%h
"1 HRE D " H#S ) U HRA " #formats, | VB I"HSYR! " 1"HSYB T H S # SR (1) | HS

| HEE% ()" ) HIE OB( )% UH!IMH ISR (OpF+, -1 I"HSR &) *+!! " # $8"HSYE ()
1" 1" #case |" #1 " HDE% () -+ " H# 1 S0 HS "L HS 1 HS B HDR "HS | "# | " #$!" can work
with, 1" #$ 1" #5608 #1 "#! U | " # # " $ | " HES0SK 1" #) B! "HHI" #B 1" | "#$! "# conversion
between !" #!1" # 1" # | $98 | "#$%R! " add ! ! "#$9BIBI" | "#" U "HIVEHE | "#5%&

volume!" GStreamerElement ! " # | $%8' (%*+, '-!. "#89& ' | name: "#P& " |(



B %
| "HEWR! " 1 HSU " #sink, | ST 1B 1M H I HER (P! " H I "HBY H&

| HEES (1M ) YR OB( )% UBH!IM# 1SR (%p+, -1 M PR 1 H# SN
Now create !"#! "l #59%6& " # add ! "™ " #! " # | $%&

LU HS0a " | R O )* %), %A " # $¥omy-pipeline.

|"H0R: =1 " HS VG " HDB % () | " HYE (&) *+

result :=1"1 #$"%¢ addElement: ! " #9846 () *+

result!" pipeLine!""#%88 % () ! " #$%&

L"HBORIM 1M H#B"0BE ! " # P8 % () audiosink.

| "HP& () wel"#Pol "H#S! 1 "5 "HY& " make " #H! | "H#I"##! " HBOR

|04 "HS ! " 1" $95 1" #pipeline I" will 1"#.$95 1 ™ 1" #elements ! " #5%! #&.! () *



R %

I "# link " 1" #1"# 1 3%

result!" GStreamerSystem ! "#H%& "#IU& &#() *+ | "H#PE (&) * " # D&! " #PE6 () *+
L"HBOR!" | AR 98" ()b default linkElementSre: " #3600 () *+!"# $b& ! " #%&
| "H#B&!" GStreamerSystem ! "#Y& "#SU& &#() *+ | " #%&!" # $B&! " #BEDS ()

L "HED T HBOBE N 1 "HE%& " has ! | " # $O&! "I MH'PI " #Balso ! M " &N 1" #ISIH#VR 1"#S %an |
pipeline, " #5 ! "# ! " #3%8' (#null, ! "#$%& #paused, ! " #5% ()

pipeLine | "#5#41' &' (! "#59%& ()
1" #9& forSeconds: '" ! " #0
| H#EO6 HBHRE &' ( #paused.
pipeLine | "##6' & (! " #%80

| "l #3068 release.

"I HIHE " HS VR A AR 1M T #3%8" #state ! HEL T T T HSIA" TIMHS I Y8 (
L 1HE 1ML #S%8 and | "H#S the M A TSR D M T THBOAT # M A#IMHSVR 1M HS T AS

| " H#PO& 1" 1"#S " #pipeline, 1" #B I 1"H#S 1" " A#FI" 1 HSORN M 1 1 H B 1 "H'SN" AP 1" #D
"% 1" 1" # 1 HPYGH&



| "8 %

| "HEIHS R (! "HPAR! | " # $9&! " seconds of I"# audio
LT HSYBE () K+, -

| pipeLine "#8%&' | " #8& (&)* |

pipeLine!" GStreamerPipeline
|"HEWE (#) "*#+9$,,# . "I HSUR () * $) +'S, - (7 #$!/0#(‘audiotestsre’ "t ()
" TSR (1" | 1"

>>thenBuildAndLinkElements:initialize:

| "H#$9d 1"#$! " element names !" | " #/& "H0!" the ! " #P06E 1" # 1"HS 1" HP UB& | "HP "H |
| "HE00l" # 1s | "H#HE%& ' with 1" | "#00" # 1 "HEU& | " H#PUGE 1" | " H 1 H 1" IHSUR 1"H

"BV 1M1 HE Y RSV  H) + &S, "'tEE ()
" HE& (&) * 1" T H#S Y " HPYR (' #)* +& P, 'audiotestsrc.

| "# S I I H IES T # 1 $9& Dby their | 'E $4&



R %

"BV " H " YR HPVEHA( | toStringValue: " #dailyTempFileNamePath,'Audio’.
| " #PE (&) * setKey: num-buffers'!"#"$U&' () *+!""" #

setKey:toStringValue:

L UHB IR 1"HS0 T H# BRI THBO& 1M I "Horset ! "HRIBSHS! M an ! M # 1 R this ! "#P! " set
I"#1"H#F9& " attribute !" #the "B !"#$to ! | "#B& ("#!"#H9&" $()*' +path, ! "# we ! "#!" #audio
I"# source ! " # 1 SUB"#!"#! 1"HO& | "H# B! " "HAR' "H PO &K ()" 1" HSWR! "#"# $"! C
is! "# 1"#3%!" #$% &

See I"#Unix !" #!"#9&"" ()#!"#1$%
|"HS | R | THIIR &) | "HS! "# $%! "# $'08 1" element ! "#$



R %

Now !"#I" #1 "l #3596 "#$%&' | "' 1 "#"P&" "#!1" " " buffers! " data.

pipeLine setStateTo: ! " #$%& ()
" 408" &!" 1" #$"%t ! "#YRwaitUntilErrorOrMessage: 'eos'! " #%& &) *$+, (- 1" " " #
| "l #$"%6t release.

L EDARSE())*)+), <. " -0L2%, #'H-35&4.01" 1 1B YR S 1M HS! "
UL L AR # SYR' (& %! " #! " #returns if! M 1M 1MHNH L # of | 998,

| UHESOBEL I ITH L OB 80r 1M1 L RO () B S S OB | T HD " H A" #
" #

Technically !" #!"#$ above is |" #5%8# | "#39d " #$% ! " I""#HK!"#!" #1"#H1 U6 & "#H5%6 | "
UL g L T L HS " # 1 $Yaan to M #1'# "B



R %

L 1"#BA" " # 1" much! "#5!1"# $% "#S W"# ! "#Pto ! "#IYH& an OGG "B !"#$ " #
" #B% $#!" your audio ! "#5%'#& | "#!" Hexample " # ! " #1 " # # $%& would look "#$ " #

DR () 1" H#S 9B (()* I"HSB' () %b,--. . . /0192 3240/" 40-5826- 78888-" 00- 788889 ; /" 00)! | ""#$%&' | "# $UESH ' (
|4 SOR) " HSOR () 1" HEEY () I HSYR! " ()

Setting pipeline !" ! " # $%a& !!!

I "#3$Y&$ is PREROLLING !!!

| "#$Y&$ " PREROLLED ...

" HAV&!) " #5%6 1" PLAYING ...

| L % R () "+, (L +

" #1 Cmd-C!" 1"#$ 1" #!1 "#$ ! "#53%

"N HSOR " HBRE #-- | "#S' interrupt.
" HPORE ! "HEPWR ! " #EYet

| "HEYR() " #! # ! "#8%41884110000 ! "#

" #&! " #5961 PAUSED !l

| "HER! " H#BYB " " H#S %...

| "HER " H#SYE 1

L P& | " #BYE

" 1UHPE B IHPR I H D HIHS I HBE HD R | "HSto 1M HS ! THBR ()T 1M HS" oed

| #9048 | desired action.In " #! " #Swe | "# 1" #1" #$ OB (()* 1"H#S%&! "HO& "1 "1 H5% | "#
element) " 1"#$ 1 "# 1"#$ | "HEBR&&' () "*+, *-('. -(UAK 0B4444% ((9B4444BT . (( , this
"I IR HE0E S T H PRI #! A Into ! " H#PO M # | "HEYestreams. We ! MBI 1M #
audio "#$!"#B 1" #1"H#5% () " # | $%which I" 1" #!"HPOR! " #Pol "HP! 08 "SI " 1" H#S

1" HEOR 1"HE 1" HITHBER() " #B4format 1" 1" # 1" #$ %8needed for " #! "#5 ! " #¥chardware.



R %

"I HEYE! " 1M HSY' | few ! " HBI"HII&

L THR () WL, -, JO-T . 2

831" # PR () *

/a

L1 " #38%& " #3 "%t result audiosink ! " #P/&0%6 () *+! "HPUW () ! "HBW ()* %, - . ' vorbisdecSinkPadCaps
1" 4398 ()*%, -."' /. 0& %2 ! "#5 % (()* |

1" #$%all !" # elements"

I"HE OB ((O)* 1" | "HR OB )% 9H!MTH# ISR (%*+, -1 "#$%& () *H name: 'gnomevfssrc’.
" H0E 1M L IR OB( )V OBHIM# I SOR (Op+, -1 MHHSOR (11" # $98" #H#S9R." ()
vorbisdec!" GStreamerElement " # | $9&' (%*+, '-!. 'vorbisdec'! " # $98" #$%& () *!+

I HEED (1" ! "HIR 9B )% Y% #HelementFactoryMake: " #audiosink ! " # $9%4" #3%& %) I*

LR ()*+:= | "HOR UB( )% OB#IMH ISR (O, -1, IHSR &()*+ 11" # OB HSR &( ) *+ -
HESR!" # " S

gnomevfssrc | "#" V& HPVRH( 11" HIF&' () *+, -
" B0 ' ' () *# -+) (/.) 8038455558 ) ) 845555678(/ ) ) |
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"Setup the pipeline”

pipeLine := GStreamerPlpelzne' H N HPRH Q'

| " HE0R! "

result!"
| " AP "
result !
| " HBoR! "

result "

"I HE0BE) " BB Y% () ! #$ o8& (()*+

SR HDB Y () | HINE (

"R 98 ()b ! "#9& linkElementSrc: ! " #$ 9B (()* 1" # $B&! " " #P%&' (
| HE R H DB %% () | " HSR ()*

"I #5"%# addElement: audioconvert.

| HEO " H DB Y () | " HYED ()

1" #B% linking | " # 1 $9&!" #3 VB&

" H#0% = 1 "
| HGoR!

#H98 9B ()b | "HBURI"HIU& &#() *+ AP () " # TR " AT () *

| "B 98" ()#h default "HSWE &H() *+, | " HIBY ()*+" # SR " #IES ()



R %

1" H#E """ #! "#5%E& pad "#S ! Hal UHS" A 1M #B6 9B N 1M H ! "HEWR

| "#39% ()*%, - . ' 1" vorbisdec requestStaticPadByName: "#%&

" HS%& 1M HS 08 () (+ - . !/ A2()3'pad-added’! "HSWE: ( 1" #HSY! "HE%
| " HS08 ()* %, - . ' /0

| " # requestCallBackForSignal: ! "#3%&' (" ! "#! "1 "#PA" # 1" #3W&!" #
Ipad-added!! "##$% " # I"#EU " 1" #!1"#!" beseen ! "# ! "#%! "#$!" | I" I callback
procedure ! "#$9d" #vorbisdec ! " # 1 $9%8 " # creates !" #src ! "# ! " need !"#!" #Po! " HB "

| "H#P 0" # 1" #Sthere I" 1 " #BO "H P " 1" H# I AP H#HUE ] "HISUE we 1" HS 1 " HAD " #] " HBUK
I"#$ 1 "# to " #dynamically ! "#5%& | "#pad. !"! "I "# 1" 5% "#Po " # video ! " | "H#PO! "HS
coded

1" " #3%&' requestCallBackForSignal: 'pad-added’! "#$ %8 (
1" HHS00! "HBOA " HPR ()* %, - . ' ! "HBUA" AP H#() *+, - & ./

So!" the 'pad-added’ !"#$"!%0!" #! "# I"#$that " I""#" | "#$!" I"#! Y%of I" #Sink ! "#$




DR OB
| " % AP 1" B! "# $based ! "#PA" 1"

1" #SUBE& "()*"+9, |- 1" H#SUR!
seekToTimeInSecondsEnsurePlaying: ! " #$%&!
seekToTime: ' " ! #$%&#! ' (

PRI H A 1A ORI 1MHPYR VI AR H (9" M #pipeline, | "#you ! "#S$!" "HS
| P& at 5.0 "HSYR! ' 1" # 1 " #3%F then ! "M H#S 1 "H "B T H 1SR 1A 1 T HSOR!

LML HGOR! (M) K I HSOR ! (M) K 4& , -./(, 0112+ to!"MH#I" 1"# S HSUA"E S " HS%
" 1598,

BT SR (n ! ! T ASOR () *49% -& UB( ) $/ 01
| HSUR OB( ) *49% -& UB( ) B/ 01! "HSUR OB( )& U !M#! "I HSWB!" # are a | "HS " 1" #
original ! "#! "#$%& player! "#8&!" | "#$ Maloney.




GStreamer
| "#$98 1" | Sink or ! "#$ ! "HBOBI" #! " HDM " | "HS%

| "#3 V& we just ! "H#S " #!1" #P6 "HEO&( 1" 1" #! "HBO0 H&! "HEUVB& M # 1 SO/ " # direct! " "
1" #PO" 1" #PY&!" have it play ! "# | "#B!" #$ give " | " #Pohardware

LT T S0R () WS, % L +() U +S(.0S ! G

| H LI SYR ()W +S, % !, [ -0.- *]

"H#1 "HE! "Hwe ! ""H# 1" see " # ! "HY%

""class! "H#PUR UB()% WH, P -. % "0/ 1@RY%
H

"HSR (")*$+, - .. %/ &0. 12/ "+*3/, %34, 5%".

But! ! "# ! ""1"# could ! "#U" #!"#Pdo ! " #!$! "" window into ! " #39&! "#$W " #
| "HERd " HPUR! " 1" #] "#SYgeneration. | "#3%&action ! " ! "#$%

L1 AR08 (B! "#' the 'fakeSink' " # | $%which !"#8!" 1" #1598 # | "#& "% " #$ data

1" 1508 () S8 | "R #I"H I H 1 B0R " "HBa ! " HPAR! "H#PPand ! primitive ! " #!" #
setups " #! "H#& OGB! "I # 198" 1A "HE " 1" #1 " #EY& plugin 1" " #'#1" #audio ! " video
data !" #$ | "#$9%&! semaphore.! " #!" ##3%() Smalltalk Code ! "#" I" | "#B&! " " #

1"# $U&' (" then! "#8A "# " # 1 "H#S!"#1"# from !" #plugin !" #the ! "#$%! " | " #P& We use
| "# audioconvert ! " ffmpegcolorspace !" " #$9& " #! "# 1"#$ "B "#AHR!"H#$ " # ! known
format for ! "#$9& " 1" #98IBHYoversus | "#B& Squeak ! " 1" # | " #5%




R %

'fakeSrc' ! "#$H! " A& | 1" HPRN" #!HEYE (#'%!" "H! " an | " HM for 1" #!1"#$" 1 %

| "#P#is | "# #R code support, and ! " #88R code "#$ %&' "( !" support " #H% " #no
working ! " #$ %&'



GStreamer
| "HSUR | H# | HSUS. (

| HEE | R (
| "H#S ! "# T "HPYE! "H |
| "#$PGeneric/Bin/Player
Description: ! "#%& ' and ! "#$! "#PA"#$ " uri
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