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Abstract
We have developed printing and scanning system for mobile devices using MFP (Multi-Function Printer) and Skype™. The
System enables to send scanning data directly from the MFP to a mobile device, such as a smartphone using the transfer function
of Skype, when out of the office and do not have access to a PC (Personal Computer). In addition, the system does not require a
static IP address because of using Skype for communication. We implemented these functions of printing and scanning on MFP
made by RICOH™ Company, Ltd. and a PC for Skype and confirmed that the system works well.

Keywords: Mobile Device, Printer, Scanner, Printer System, Scanner System
FoU—REAAGGR, TVH, 28T, HIRBISHE S AT L, A%X2 SRV AT L

1. FC®HIC

TETE, A— b7+ DOERICHEN, BEVX
ATCHAY—h7x v nFHEIATE TS, ¥ —
T UARy NTE, BRETOAY— N7 4 DE
A Rtk IcET AR EELITo D . T OMER
KA TIT296% N A~ — 7 4 DAEENEANZ
ToTE Y, FRk234E D bk 254 O 24 [l T #9444
LML TWS, LrL, Ax—F 74 0DEYXR
AFACEWLS O BERD T LN 5.

- F il 4% e
IDCTIEA~Y— 7%+, 7 Ly NI HEZ %
SGUCHIR, AF vy, FE¥Fa XA MEHO=—X|C
DOWNWTHEZIT- 722 . AL VWG RNSHIR LT
W2, FE I EM L 72 < 22 vy AIE50% T, Z AL,
2015 £ CIZ25% FCWA T2 FPHRALTWD. £
DMz, FIRIL 72 WS EITRI G ER DA DR v )
MEEGL SN o7, ZORENL, EV R ATEAN
ANV REFATDZADI L, FEROIZER L
FWEEZTWHIANSZ N ERNbMNS., ZhIZ X
D, 7V ZITENALAEEND bR EEZ H AT
LB L LTHERLDOTHILIZERHLNLTH D,
Lo, EAALNERNSHIMZ1T 5B E, O
KICTV U A2EHAEOTY o H KT ARBA>TIND
VENBH DS, LovL, 0S, CPURZENZEN R 5 L5
ZRERENRANLBMRICBNT, MR ITLITRT A A

*¥1 B FEHIAR Y 7 by =27 T%FR
School of Information and Telecommunication
Engineering, Department of Embedded Technology

#2 f R (R WA 2T A TEF
School of Information and Telecommunication
Engineering, Department of Management Systems
Engineering

ZMET20FH L.

- 7 7 A VIR

REHEEE TIX, MXEEE LT D ETER
DRt EXN DO T, BrbaHEL TWDY .
I EICL S THRYVIS> TWVWDIEBICEL T,
TARTOXE -HHREETT—FLLTHAETDZ
CTCHBANERLAAI VI THHTEDZ2HDTH
LH, F T 4 R HTFONE, A VX —F Y bR
MLTHTFLEEEZITHI> ZLENTARETHD. Z DR,
JIT T RDODAR L=V —ERRLA =L EFWNTA
T4 ANRHAHPTONET =2 E L TCHRET B LA
DD, L, A=A TIEKEED L WHEE I
A+t Ly. 74 - a23a=Fr—3 3T
i, EVRAA—INOEREFRELITo2Y . T O
B EVRAICBWTA—ILTERBETIHRMN 7 74
JVIZ2MB23#)29%, SMB2Y§918%, 1IMB23#J16% T &
S, IThIE—REENZE TR L T 5 LRIX, 5MB
MBIOMBTH DI ENZNTEDTH D,

S YNI; F i
ZFOMOMEE LT, Av— 742D L9 H
MONSIRERALANEBRTELTENRASL LIS WE
ERHITF LD, A A ARRERGSRAFIAT
T, V=Y ¥ NV AT A T ORAERBIZONVTHE
EAT 7129 . V=V X )V AT 4 7 22—V OF|
iX/ — kPC, A7 b v 7PCIRG5% 2 BAZTWNDHD
WZxt L, A~—hF 75 20319.1% CThH 5. BHE L LT
A —F 74 TEXFERAALICSVEWVI E R
DD,

IR EBRT AL, IR LT 7 AL
EXOFEFFEEBL, A CTCT— BRI EDTY
X RITANPIATHIUEHEZTHOMLERN D D, T O,



T ARKO 72D O - 2%+ ¥ % Hfy 27 4

WEAZ Db b T RAE A e B G X, A~v— b
T THDOAN TR EHZTLLEND D,

ZZTHAIT, EAAL BRI OB HICH A TE
LFEIR  AX ¥ U XEVAT LAOEBEBWNIC, B
At L Skypex AWT, A~—h 7 3 07— Lt
EMHL THRIHTEAHIM « A% v T AT A
SkypEasy D ¥ # {7 o> 7. v 7 v I )L TIE,
= —var 77 VRMEICETIFEEEZITS Y.
fit B, Skypes341.7%, LINE™7333.1%, comm™73312.4%
Tholz. ZhIZ L YSkypeliZ < DANICERMENT
Wa 7w, g HFE L TSkypez HW 5 2 & 3%y
ThbD.

RS TIx, Fox BB LTz, HEH L Skypez H
WTCAY— M7+ R — A2 EOENA VR
THRHEICH A TCE DR - A% ¥ U LIET AT A,
SkypEasylZ >W Tk X%, K A7 LlL, ENA )V
WA A L, EoNA VR A NS Bl B v
THEBEOEAGEOOHIRZIT Y. 7z, fiEHE X
Frrl, AX XY T —FEFAZFEDOENAL MR
WX T D2 LM TE D,

2. EHEWR

:J‘::_

- F il 4% e

PFHROENBHLEZRXYy Y =2 7Y RV AT A
X, 77 ALY = ANNOHEIR L7EWT — % % i
KOWEBY Z UH CHERINTHZ L Tarv=%50H
AR, FAXICDOHIRZ4T 5> Z &R AfETH DY . 5
X, 77V b —va % — (LLTAS) #HE L,
RGEDT 7 AN — NSRS 55— X & ASICHE
A=V TERL, ASNTT UV bAoA A—DICEH
THZETINEAREELE O DORHFTIE, 7
FANY—ANNOT—XZHRMT D 2 ERRNE
LCWb7i®, XLV EANICH DT — X & B
FIRI$ 2 2 S ICEAZ BN TR,

W SREHLETY X« A%y F U AT AT
FURI L 72 W 7 7 A L % #5565 Ui K 2> & Bluetooth™ <0 7R
HAMETa s E=F0EGHE~EE L, HIhEIT 5
CEMNARETHAY L F, arE=E0EAKT
AF¥x U LT — X EEHRERICEETSHZLEDLT
X 5. 20O AT AE, Bluetooth=o 77 S it 2 12 % s L
TWAHERATDLY AT LATH 5.

BLE¥oy s 2SS0 % L 7= Print Utility™
X, EHO7 7V —2 g A HWTEANA LR
WNIZH D EERHAEN, WEBX—V2EAGHSL T
A THIRITE, FEMEME A*y L TEAA
NI RICEM YDA Z E L TEDLZVATALATH D
DI T DV AT AL, RALXy b= NOEA
W, 7V X THRM - A%y T57-0DY AT A
ThH5DH. 5D TIL, Bluetooth=o R 4k #12%% % W
THAEH~®EL, BHIMEZ1T 5 HESL, MUxy b
U— I NOE/ST Y % THIR - 2% v v &21T
FYHETHY, HEWMPESIZHAL G/ ELT

W5,

BHhPo oy s 2R A&t o % L7 Public Print™/3,
TNA N RKOWEBT Z v £, EHo7 7V
—varyTHRMLEZWTF—4%%7 v 7u— K45
LT, aryv=0EAEKORIM T S Z & A ATEE
L7p %W pyblic Printld, 2R CTHHEIRT S Z &
MNTEDLVATATHD. HIMT =207 v 7 v —
FEFIZ, 8T 7V P FPRIE TR BTSN, TDOE
B TCa—Hz#yL, FIRT 2. are=r2E0)f
HERMBA LY AT AR T, ZTH A & 1T
FIENTEDLEVI)I RICELEZEBWVWTWND D,
THRESEZITLAALTOLHIBZRET S, Tok
O, BEIFICRBWTA 7 0 A% TR LZITHB Y B 2
TR AIITE LTV,

INEEF S ORFSETIX, PPy FU— 27 W T,
HHBF CHRMTELIYATAEZRZELEY . 2
X, VoA Y S R"EHEBELCERESR,D S
Vo ~HMEZIT> bOTHD. o ORI, #
WEENPOOHRMICESZBENTEBY, aelrx N
A VR S OEVRNZ ®ES L Zguy,

© 77 A VAR RE

Roy & @ Network Scanning TiL, A% ¥ » L7z A A
— V% TIFF, PDFICA# L T, EX—/L, FTPT=2— ¥
WCEFETHIEDRAETHALY . ZTDOYV AT AEE
SNA VR E TR 2I121E, EA— /L THERET DR,
ENRANEENT 74V THHR—FLTWDLET
A=)V T7A4T ML, ZETEXDHHRMNMEBEEDRDS
NTWELHEANZ W, Android" THR—FEh T3
Gmail™i%, KX %4 T25MBE T THDH. Z i,
orZ 478, A=W — REFAT R
TX5. LU, fExr®ANAL LB ENREDLIL TW
LHAETIEE, XEHTFOZETCELIRBENDLNL R
W2 ENE.

3. SkypEasy

AR TIL, ABFJE TR % L 7= SkypEasy D 4% 31, %I
RALRE, I, B FIBEIC OV TRARD

3.1 ME

SkypEasyld, E/3A LUK B EIR &2 1T 9 72 912,
Skype® 7 7 A VR EHEEE 2 H W TE N A LR D
LR ROEGHICHIRMT — % #8563 5 MR % 28
T5H. ELII, BAEEMHOLENAL VERESAF ¥
LioT — & 2Rk d HHE6E D Skyped 7 7 A JLHE %
BREX AW CTEBRT L. LT, XFAHNCBTD

ATTLIZSWE W) MEZERRT 5 72DI2, Skyped
BA AR, B A REREN, ERAREHWTE

37

FCOANNEEBT S, HEF TO AL, HIM A
CarvOBREEATIBICERTE S, &M, £
PSRA VIR N B ENRIT 5 121%, & O ¥R o Skyped
Fx v b WEEEEEZHWVWCHRMA a2 AN
L, 774 VEEELCHIMZBM%T 5. %17



WEPHE - AR — - AR

YT 7 AL, b= N B TTER I TS HIR AT
bhs., A%y F—F D% lE, HAHEoHBE
NENT, BRETDLAFT Yy T =2 ZBIRNL, &fE
FTRIZEET D, F7-, Ay rF—Xloxtd 5 2
vE—VbLRBICRETLIENAIETHE. VA
T L O & Fig. LIC R T,

_—e e - e e e e e . -l
! I
: |

e 'l") —
Communication Socket = I
over the Skype I Communication — I
] Server =), I

¥ @

Mobile Device
that can use Skype

e e o o o o o e e . e -
SkypEasy
the "S" logo is trade mark of Skype or related entities.
Fig.1 System constitution diagram.
3.2 ERMEHK
A TIX, KWFFED T 25 L, SkypEasy D 2R H £k
IZOWTH B,

SkypEasy TIZ LA FICRTHERE 2 EBLT 5.

Ty PREFEBEEAVCHMA T a0
WEELAESEICL VR

< FIRI 7 7 A L DZAE L FIR

CEEOEANS VIR~ EEETAF Y LT
— X DRk

cEAHO DTN

IV

KA~A v E—T 0%

il

INHOREOFEMIT 3.3 ) (1
(1) MRIA T arnisE, A5 ER3
ENRNANVEKNSEIRA 7 v a v RASEDZE
TOHEE, AveE—VERLEIEFEZETD. AvE
—VOEA/RIE, Avke—YELTHMA Y a v,
AEEEZETSH. T, BEFT X EZET HE
Wik, BEiESnzHRMA Y a v EBREHBLRTIE
b, 2oy, EFER#EEIL LR TR
LW, £, BESINTEARICHT HREEITH
TETERFELTWD L) REECHMA T2 o
HEXAIRRETLDLEDICARE R ZH W IRE % 3
Bl 5.

s Ay —UEE

ENA MR ER =L - 2T - Xy FT—7
O THEIEEZL, TAALNWMENLHIRMA 7Y 3 v
BEEEZAvE—VLLTEZETSD.

- T A
ENANERDSHIMA T v a R h
F—HEZEL, REODFHET — X &k
7o, BEE SN TENEICK T 2 IKE %217
LTWD XD R CHIMA > a v

SO0 gy o
RN
R A o O
=i R 5
B B B

S W

T 5.

RS R AWK E 2 RS 5.

=
F Rk
FEMEE COA S ERE, FIRMA T Y a VR ER
W2, EANA VG RM CTRIEINZEFZ2RBERT 5.
A K
BRIE TCOA S ERGE, b4 7> a % E R

2, EAAMERMTERFE SN LICTHT HEE
EEREFICL - TIT .

(2) ERRI

ENA KRN GHIRT 5T —4% %7 7 A )ViRik
MEICL->TZREL, AIMT 5. ZELET—4I1Z
FIml P RE 72 PDFIC A A9 5. Z M E{TH Z & T
FImATRE 2 e KA W3 Z LR AlgE L 72 5.

T 7 AN DERRE

ERNA R ER =D 2T Ry NI =T
O CcEfEEL, HIRT —%=, TREOAFXFx T
— X EHRikT D

(3) RF¥v v
BAKETAT YV LET =X E2IEEDT AL
R~ EET L. AX v v LT — ¥ 2T 5
R, BEOWETAYyE—VEANL, BETLHED
Wi, A ETAS Yy, AvE—TUDOAT, Bk
OMEL, HAWETITY., &b, 22—V A F—
7 x—A (LLFUD ZEEEICHERT S, 20,
TS A EESEL I ENTE HEAK AR
T 5.

Table 1 Development schedule

Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan.

External design
Internal design
Programing
Test & Debug

3.3 E%¥

ERNA LR LED A v —VUEIE, AL IR
LoEFEE, EXANVMEED T 7 A LD EZIE
%, 4 Eh, Skyped F v v MEkHE, & A HEEHEE,
T A NVEERERERE S W T EM L. AR,
Google™» Web Speech API'® # H\ /=, T Hika U
TNANEALTITH)EDICEBEZEOLTLERNH D,
TR, RTINS EEFEH s 2 D R < AL
ZITH kol L. FHE A, Open JTalk'® % f
THEELE. 77 A VBRERIT, B TaE 2 E R
ZBEMLLTWE ) ABAMOBRNT LICEY 2 — v
fbL, £+ 2. T, UEHEY 2 —oimagio
™ MP C3302% F ] L 7=. imagio MP C3302/%, Java™®
Ta T AEBESEL N TE, UILERT D
ZLEMTED. BB AY Y 2 — /L& Table 112, v A
T A OMEX EFig.2IZ R~ 7.




ENA LI D 728 O -

AT AT LOWBIEICIE, Skypex AWV TkR Y, [EE
IP7 RLAZH WD Z L, HROENA VIR
L iEfE T 5. SkypeHfEix, BLIEAPIOAB N T L
T\ 5 7= ®, java.awt.Robot'™” % i\ TPCJH @ Skype
EET D, Z OSkypeD HEAFLFRIT, V— N RICE
Lz AIRAOY — N EEAHMOEELE, =
Xy VALER, X v — U D A JJAVE & R BRI EAT T
LHL, ALy RPRMEx, BAKOKEHL ot v ¥
T, BEICEBENREELTCLEY. 20720, filx
OWMHEAZFRKIZETET, Axy L, AvE—TYA
HPEEM 2 Z A e S I EE L, A
FETCTOARSERG, AIMA 7Y a vEEDOTZDDH
FERHkIL, SkypedD Ao TWAH ¥ — N L TG L7z
BOEFRT XA EEHRT S, BEIX, PCOYV DR
H—FRT7 7V r—va ko TiRitEN D, PC
FoHEFEFEETCXLIHEEZAVDE. AkEFEFIT,
=N ETCERLBAEAT L. TRREKEOIHEL
Fig.3, Fig.4lZ /R~ 7.

Message Voice Sending and Voice Voice Convert | | UIon
C ication || Cs ication | | Receiving File | | Recognition | | Synthesis | | File Type || MFP
-\----"‘"\-\.__ T _'_/_'__.--- //' \
oo
Web Speech Voice
Skype Open JTalk
AP Trimming
I:I Have developed
Ij Have used

Fig.2 SkypEasy overview.

Record a calling voice

[

Remove a silence part Convert voice file

.

Compress to Flac

|

Fig.3 Pre-process for upload.

Record It until
a voice breaks off

Upload voice data Download result of recognition

Upload compressed
voice file to Google

Download result of
recognition from Google

oy

Fig. 4 Recognition using Google Web Speech API.

2F v VHREY AT L

FighiZ R K 2127 7 A VO E BRI, —
FilzEEL 2.

Graphic Data

JPg .png

: .bmp

.| Program Data

w8

Conversion to PDF

.ppt [E——

Fig.5 Conversion to PDF.

3.4 FERAE

-+ ENA VR T O HE i

Skypes £ » A b — /L ZFL TV D E /N A LR T,
* % » SkypEasy @ Skype IDZ ## B2 BT 5. B
mtz, A CcHEENEFESND. 2O FIEEYE
DHATZER V. HETHEEERILFE I LD DT,
SAHPICHD TRIAT 256 T, HEICHHTE
HXOCTHRDTHD.

- VR T SO R

ARy AT LEFAT 52, ¥ AT & %imagio MP
C3302iCA > A F—/L L, Skypek: = DO #IE, 7 7 A
NMNEXEWAEITT) YV 7 b 2T 29— LIS R
=325, ZLT, TOEEHE Y — NN TCP/IP
THENTEDLILIICHKET D, KIZ, TOHF—AN
Eoskypelc, v A7 AHICHEMAT HIDTE Z A T
%,

< * SkypEasy =]

SER

SkypEasy
BECARHLELE.

I will send a part of document that was
used yesterday.

Imagioh\ 5 2% + »F—FHEEEN
FLI

Please lock through the paper.
- S

Fig.6 Smartphone screen after receiving scanned

data.

Aw— K7 x> ETOH:HEEFig.62> 5Fig.9FE TIZ
%, Fig6ld, BAK Ay L LETF— X452 A~
— M7 FVICEEEL, TOT—EIREI VoD



EPEE -

MEAyE—VICTHBAL T I2HETHD. KR
SNTVWHOEZIa2ab—XTOWETHD. =3
2L —HTOY 7 hF—FKR— R i, #EEUSNDOSE
WIERIS L T nie®d, X TA vy —Y % ERE
LTW%. Fig7ld, A~— 7 4 oMo @EEH~TF
— X EEEFELEZLOTH D, Skype THIRI L 72\ —
A EEAEOT T v F~EET DL, BRI B 48
SN EBMTHEZOOHIA v E— U NI
T< 5. Fig8ix, HIRlA 7> a v 2 EL TV 5 H
i Cd 5. Skyped F ¥ v MEREZ H W CTHIRI A 7 >
aVEBETDE, BBELEZEIRMA 7Y 3 v 2N
SN EBRBAT LAy E—VURHEE TR TL
% . Fig.9i%, A?%mwﬁ%ﬁotﬁﬁf&)é E LW
BEELEXANLESS, BT 228, AL

[} pAL D
711_ f&) .:.%ZPTE“CZ?)%) L wquéﬂiﬁb\
< * SkypEasy =]
BMDBIIC, BELELE.
G’ (=53]
mE. B8R
SkypEasy feoied
HmOBIIC, SMEDBIC, WELEL
s
e
n 120717.pdf

SkypEasy
ENEIEMEMSLEL.

A

Fig. 7 Smartphone screen after preparing printing.
< * SkypEasy e
SkypEasy
MEiEN@Ic. WELFELIE.
° as
=k
SkypEasy
BRORIC, BELELRE.
o
D, SR
SkypEasy
MEENRIIC. BROBIC. BELEL
@ @ ¢
=1 L&
Fig.8 Smartphone screen after printing option has

been set.

A ECBIEY S M E & Fig.105 5 Fig.15F TIT/R
T.RRENTVEIORFETCEBEOHEAGHK L M LB

AR — - KM E

BEOTIal—X%2PCLETHEESEZLDOTH S,
Fig.l0IZ/RENTWH DX, 77V r—va v aih)
LB owEmTdh 5. Fig.llld, A ¥+ > &7,

WCHEERZE T LEZ E2l@MmT oA vyE—UN
RRESNTVWLIEETHD. WA E—VRHAL
Sbhi-t, Figla2o W& (S EK T 5. Fig.12 TIix,
Fig. lOO HE H ICBIR A X >R BMES L TWHWDHZ N
DND., T, AXxy & {To72 & T, AL
WK R T D ENAREE R o E BT — X DN
AHRNICER SN THD., BIRAZ 2T
952 LT, Figl30 @ EICEE T S, 2 OWEIZ T,
EET LT =%, BETLH 2 —FE2RRT5H. &R
%, A U EMTL, #ET 22—V LR E
T EEEE, EEREXUCEMTL, T—4% %2 %1E
T 5. Figldld, A v —YORETHEMRT L F—R
— ROBETHD. TIaL—XEECTOERTTH
B, TH7 7 Xy AN ETR-TWDBD, Eik
TIHAARBLANAETHD. 2O L LT %
AL, OKRZ Vv E T35 L TAyE—-VEE
BTH2ILENARRTHDL. AvE—VOEREFENET
T 5 LFigASIZ R TR AEEIZIER T D,

< e

X

* SkypEasy

FAk

SkypEasy
SERICSIBENSETT.,

8%
SER

SkypEasy
BRI LELE.

A

Fig.9 Smartphone screen after authenticate password.

SkypEasy

AdeTBR

Fig. 10

MFP starting screen.

Fig.16IC GO ®ED RN %4, Fig.l7iZ A~ — |
T InHHIET S ETOWRNLERT.



N NIKEDT=DDOHI - 2% v VKB 2T 4

ARy FRETLELIE,

Fig. 11 Message on MFP screen when scanning has been

completed.

2P T EERTS

AFe2TD

Fig.12  MFP screen after closing the “scanning

completed” message.

SkypEasy

27L&

‘ - | ‘ Sanplell .jpes | | it |

LT ILET
EETD

a-HE

Fig.13 MFP screen for selecting data.

. | | =]
I I e O I 0 I
N N I I
Ll ge 10
ARaRODDDERnD

(= = |
" |

Fig. 14 MFP screen showing keyboard.

[} L 7 L

‘ Snif Leck

Aok = URRRA L.

Fig.15 Message on MFP screen after sending has been

completed.

Send a note

about the scan data ?

Yes

Enter and send

the note

via Skype
T

A

One side ?

b

Scan Scan

one side both sides

PR

Continue

scanning?

Select the scanning data and

user to send

v
Send the file via Skype

End
Fig.16 Flow of the operation of the MFP.

3.5 AEEHE
SkypelZ [ZSkype ID»3 & 5. Z DIDH & il N % i
TEL Lo T0DH. LIz -T, ZDSkype ID



WEPHE - AR — - AR

Moo TLEIE, ERNTHHIMEZLIT S Z &80
fel /b, D wSkypEasylZix, &= EMEN D
5. A5 L, SkypEasy Z L ICRRE L, HEig k2 HH
Lizdb e, HIR, A%y v F—XOEEEITHETIC
Fx v b, EFEEICCANTSL. Zhick-T, &
SHEEMSTVWDHOLANDOHMEHT 22 LN ETHD.
HEEORIEL, —HETO Lo MBEI 25
E THEfE SN D .

Send the password via

Skype
No
Accepted?
Yes

Printing option request?

Send Send the file
the printing option via Skype to print
via Skype
le
End

Fig. 17 Flow of the operation of the smartphone.
3.6 ENRI

GCR=E 1 1 AEfR, FORIT 2 %5413, HIRIL 72
W7 s ANEEREL, AX YT —FEEET LY
B, HAEMECERET LI 7 s A VA ERETRO2
— P ERELERGT S AvE—VEXET LIS
ALK, FEEO2—FH LA vE—VE AT
L, #ET 2. ARICHE L Tw 2 B0, BT —
% 2 Microsoft Office" THWHNTWHTF—%, 7%
A7y AN, PDFCThHD. Kig X TH > L+ %
Table 2127~ 7.

=79
i

Table 2 File Extensions.

File Type File Extension
Microsoft Word Document .doc
Java Source Code File .java

JPEG Image Jjpeg / .ipg
Portable Document Format File pdf
Plain Text File Axt
Excel Spreadsheet Xls
XML File xmil
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