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9ONIMYWs© d00gdwos: IT: gohomo bosdgio A4 gm®Is@ol gMOHEEoL
A9JLAHMO0 06xMmMTs300L LoEoY; [A: gOH™MO oM 0bZMOIs300l LowowY;
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IV: 9600 3009m 068mMTs300L LOWOEY; 30MHMIOMs© doz00Mmm, MM IT=4
Kb, 1A=20 Kb, IV=30 Kb. 0b6gm®dsgomwo bs3sgdool  bmdgdo
©53M0309dwo 046905 3mIGM30ME0 md0g]GgOol FsldEHedgdby (Bmdgdo,
30b601964EHMMs, Fero®o gmbd®Hbgs s LoJmbgwdMMb3s, BoWOSEGOOL
om©obmds,  Lgbmbo, Mgaombo @s ©.3.). 0bxm®Isgomwo 653500900l
dmEMmdgdol  LosbasModme  9godergds  Bogodotmm  dosbermgdomo,
3oL3MOGIMWO  QOM3EgO0  (030L,  JZ9OGHEoL, ol s boby®dwogo
3960m©obm30L), OHMIgms Logmdzgabdg dgbodegdgro 0dbgds LogMomm
06g3m®Is3oMo  gmboll  ImEmdol  Fgxnslgds s  dmboggdoms
3oboffogdmeo byzegol (Warehouse) gobozmémo dmfymdogmdgdol LsFomHm
dgblogm9doL sqbs.

Bob. 8-Bg dmEgdmwos 0bGHYae0MgdMmwo  Lsobxgm®sgom  FsMm3z0l
LobEBgdol bmaso UBggds. LadOHMdEgdm LEgH™ (LBL), B39 Tgdmbgggzsdo
39b5fowgdmmo  3mO3MEMsE3omwo  LobGgds - 3033egdlGo  MdO0YJG0s.
LobGgdoL dmdbdoMgdgdo) 3W9R0E0M©Y0S om0 xMbdisomco
©56036v9d0ol  Jobgz00  (85g900mo, LobiGgdol  sdoboliE®msdm®o,
dmbs390 LoEO30L 95@AOBOLEHMIGHMMO LEdMEEM™ IMIBAsMGdO0: bgws
2964306  J390056594mBms  1B39E0sLEGHId0 s 5.d.). I1 - 0b®gdxgolos
Lo3MMdEGIM bLRIOML s LobEgdol IMIBAsMYOEGOL FmMOb.

e
SadbEaZe
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L5560 TM FMOT g5 30496900 99099 359MLobwqdgdLs:

ViT = kj*, bosg
2=niTilIR1"

ViT s60b &9du@do Lobol 06g3m®mdsizool m30996M0, 3350ESCMHO O
ferom®o ©m399996@900L XsdMm0 dmiEeemds ga90503)9ddo; kj — mzo0mGo,
339090 s Herom®o 3m9x303096¢00 (1, 3, 12);

Ri - 39Ju@G«mo ©m39996@0l A4-396H3wgd0L MHom©9bmds;

57900M 06x8MMT>30w0 65350gd0LsmM30L dglodsdolo 34399690s:

VjA =kj*, oo Z=miiAl

Al — 579©00M 068306 5:300L G0l Bmass;

LsFoOMS  3930m35obfobmm  bdol  Aoo3gdol  sbsbosmgdgwro,
OMIgog LsdMowmE FoMdmdmdls 64 Kbit/sec o0domdol 0bgm®dszomew
Bo350090U.

30H995¢)HOLOMNZ0L JgLodsdobo 339469ds:

ViV = kj*, bos Z=miiV1

Vi - 30009 063mM35300L 3500l Bmdoss;

L5FOOMS 930m35¢oLfobmm, GMI 30gM oMb gdOl gowo3gds
5040306900l 206909 (oMM 9.216 Mbit/sec, bmwm s6HJozo6Mgd0om 1.5
Mbit/sec {o®3s0md0L 0bxgm®mBs30me 653500900.

900056500 06835300 653500900l K530 B3I MdS 0469ds:

S=Ti"Ki" boyss
Ti - i- 960 300963090 MdO0YJEHOL 5OLYdMBOL o osbo 3gHomos ((ergdo);
Ki - i- 6 30996300 m309dGHBY B0w0segdol MHoMmEIbMdSs;
jV - i-96o 3m39630000 m309d3Hob J-196H0 Lobol 0bmgm®mdsizoreo bs3ools
I EMEMdD.

99b3960GME0 0bxMMIs300l Loggmdzgaby, Gmymea B3gbo 3oMHmdomo
390039000  25dmIEobsMGMBL,  gho  3MO3MEOSE30M  md0gdE by
©o3bemgdom 10 Herosbo s6LGdMd0L 3gMomdo Imbs3ggdms LoEogolsmzol
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LodMPME  A3F30MYds 250 GB-0sbo  dgblog®mgds  (3o0m35¢obfiobgds
doM0m50 BEAIGHOLEH03MNOO 5 OLAGHMOOWMWO BS0gdol dgbsbgzsg). oo
3MO3MmM530900bm30L gl Mogbgzo  Mbs  29dMIZWIL  MdOYJBHJdOL
om©abmdsbg @S @gdsGH™ML  domo  FgbgxdgbGHoLomzol  LsFomm
063m®To30M9@o  6535000. 9933505, IMbs3gdoms  Lozogolamzgol by FoGmm
B0Bo3MNMo  dgblogmads  Fosmhgzl  ©odgbodg  BHIMIBI0E-TMEMEXOMDS.
dmbsigdms  B5Hgd0L  (3bMOEGO0EILE  LoFMm  0bxM®Is300L  STMBEMYdS©
3o9moyqgbgds  SQL  (Struqtured Query Language-UGH6Mmd@mOHocgdremo
dmmbmgzbgdol gbs). sFobomzgol  0fghgds  dmmbmgbsms (Query) go®ds
350360mLMBEHOL 3096 3353909 SQL-gbol LEsbsMEHOL Fglodsdols.
Bob. 9-Bg dmEg0mwos 9wgd@®Mmbrwo 30m3gmHEool bLobEgdol (ELCommercey)
6950DgdMwo  dmbs3gdms d9Bol 9OHMD-9hHDO BEMLRIGBGHO MsSQL  Server

353930 dogoom By

ou e e O e SO0 Do abasat [esign] - DIALRRSE | Dk sbaen (M agraim {susgilil Camsna]®
Db [# Yo Proect Colbaw Dogan ok o b

% Microsoft Development Environment [design] - Start Page
Fle Edt Vew Dgabase Toos  Window  Help

" - B-B-d @@ LRB oo E-B - R,
@"f_rSEI 4 RBR - By a0 Y| oo B ¥ ab| e~ | B R B =
= = e e [ vssidebeok b Senes Exchme X —
E0 %E ]
EEETTE I | cicocoos St Page| i
o T - iy e B.Conenca tho
0% A I
=- ¥ Daka Connectiors -Bﬁnum.
T e -
i [l (33 Datehase Dingrams o @ oy
TR Ny et ,g?_;*;
[ ekl 3 P
Pl B category . gmm
i@ B oaw Hesda
H H T Prodscti
i f B B dem Ewm
ol oEk E Factura  Vens
P e B Fame -
ikl E Gakdvebi - 1, SURGIL Mot o
b Bl masda S
i 61 B Produch i e
P @ Bl Rentproduct
m[ Wims
m-r Stered Proc=dur=s 1
[ [ Functions
iSRG Marks dbo
= By servers
H- B edrgu
. B i o

65b.9. gergdGHOmbmemo 3mIgm ool oldgdol (ELCommercey)
95¢r0Bgdmo Imb53g90s dsBOL ghm-9hmo BMRIgbEo MsSQL Server
353930l 9585¢00 Y.
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39bbomos  sbsdgmmgzg  gergdGHOmbmeo Grid-dgo0@3obs
OIgog 560 ol LogMg, LossEg MegL 0gMob, 3ds3Yds S FMILIsMOIEL

9090™9d5 B39OE0BM bollosmol Imbs3gdgdo. BmiGo dgoEobs dmombmal
09O 495050Y3930Wwgdqd0L  JowgdsL, Mmdwos 9xdbgds  935IYMGoL
dmbs399990L s d93609M M@ EILYdIMNMIOMO FodBHJdol 3mAdObSEOSL,
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Grid-@9dbmeomaos  godmoyqbgds domlsdgoEobm 3mEbol 0b@gamotgdol,
365330310 FoLoeol s 3MMYOGLIo BsOORbMLEBH03M s b3 MMbswM
1599 90900L  49B30mMMgdOLs s 0bEJYMOMHYJOMWs© HoMm®Aqbolimzol.
Grid - $99bm@my09dbg ©sx3db9dmE LobEGdgdl dsgrmdom 360d369emgs60
Omwo  dgobOemmb  aodbgmwo @  bsH93M9deo  LadgoEobm
9mb5399990L dMbO3M390© @S 3F30YBHIOIO 3OMAGMSTJOOL A5dmygbgdol
39L5dgdMBGOOL golior)d-x MdILIIS.

Grid d90@obs — 960l 0bRMILEHOWIEHMGS, M™Igwog ImoEs3L
00mbodgoEobm  dmbs3gdgdol  sdwdsggdol  3MMBdYIOL  25sfY39E Ol
139308096 LgMz0LL. Grid - 9goEobol MglmEOLYGd0s: dmbosggdms d5Bgdo,
303309939OHeo MHgbwOLYdo, LBsdgoEobm MBS, BsgEOEbM 535MSGM..
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Grid-9900@30bs  dmoiegl  9wgd@®mbyo  dgoiobol  yzgws  GLwmELL,
MBoROMbMYOOLS O 93EHMOODBE00L BIMNZE0m, Momd Fglsdwgdguo bl
Grid - 890003060L ©s3M30009d9w0 bgadgbEHJdol gHM0sbo Joserm3s (Bob. 10).
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5318539058 @5 9Bseobl; L593OBsM 306039008  F969x%96E0OL
95393AMOMIN;  39dbo3mmo dmfymdommdgdol m3E0doeMo oML O
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39bbommos B glogmdmbogzogom  Ledwmogdgdol  Juger)©o
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Go3g  3bm36gd0l  sbdoby mbs @033 s 0909y dsmo
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9Ju3gBGHms  3MBLYEEGHOE0gdL @S 93539 ©@OML  Jugerol  LodMeEgdo
dcmdbdocgdgerls 3oL 30009M  (Ea3sMmsb3m3owo  bgbgdo),
399mbsbgdgdo 5 3w0bozmmo dmbsi3gdgdo.  sbg3g LsTgOEObm o
503060LEMs30M 3gOlmbowl 06GYMbgE Jugwol obds®mgdoom gdwrgzsm
39L5dGOMBS 4o05MOMb FHM960bYo Msbeglio Fgdbmemaogdol dglisdsdols.
s 5.9.Microsoft Visual 2012-ol WPF 569dmdo s Microsoft SQL Server 2012-
ol 39dbmwmaogdol  aodmyggbgdom, FoMdmygbowos  LsdmIHT>MGdM
06@9mxgobo,  (bsb.11) Lo dmdbdomgderobomgol  LolEgdol
2BJ30MmbseMdOL  30BMoEME  FomdmEYgboll MBEOHWB3gEymBl  dsH 30l
9w99963900.  3sM030L 9egd9bGHYdbg TgLsdsdolbo wmyozol doboFgdom o
dmbs39dms d5BoLsD (SQL Server - 2012) 0b@gaMH0cmgdmwo Foddmoygbom
99L53909E0599L53gdI0s  353096G0L Fglobgd  0bxzMETs300L dmdogds
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100% ~||fx
3 Design T
=1 Tabltem Tabltem

1 E<Window

2 xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”

3 xmlns: http://schemas.microsoft.com/winfx/2006/xaml"™

4 x:Class="5TU_PROJECT.MainWindow"

5 MainWindow"” Height="52@0" Width="1370" ResizeMode="NoResize">

] =

7= <TabControl HorizontalAlignment="Left" Height="491" VerticalAlignment="Top" Width="1364">

sfc <TabItem Header="3550oB®0l oLBMGos">

] = <Grid Background="#FFESESE5">

1e <ComboBox x:Name="ClinicSelector” Horizontalalignment="Left" Margin="1@,1@,8,8" VerticalAlignment="Tq
1 <DataGrid x:Name="PatientData" HorizontalAlignment="Left" Margin="8,43,8,0" VerticalAlignment="Top" }
12 <Label Content="506f0gm zwobogs&ixA;" HorizontalAlignment="Left" Margin="215,5,0,8" VerticalAlignmer|
13 </arid>

14 </TabItem>

1s4e <TabItem Header="@gbgfHgigos">

16| <Grid Background="#FFESESES">

17 <Button x:Name="Rezervation" Content="3sGogBiol RafgMas” HorizontalAlignment="Left" Margin="18,16,8,8|
18 </arid>

19 </TabItem>

zefl= <TabItem Header="gmsLgdo"” HorizontalAlignment="Left" Height="20" VerticalAlignment="Top" Width="55">

21 <Grid Background="#FFESESES">

22 <Button Content="gsbols @swpgBs” HorizontalAlignment="Left" Margin="18,16,8,8" VerticalAlignment="Toj
23 </Grid>

24 </TabItems

25 </TabControl>

26 </Grid>

27 [ </Window>

65b.12. 153MIBIsMYdM 06EIMRgoLo BMOTOL 3MMYMTUYEO 3MEO

063 96M30030m6M530w0 LoobRMEMIs30Mm LoliEgdol LYMH3zoL-53¢035(309dL

dmEOoL  0bxzm®Bs300lL  25(33¢0l  3MMELOL  IMEYEoMgool s  SbseroBol
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Lbogombgdo,  3960dmE  gobsfoegdmen  Lsd3M@boscrm  osgbmlBo3m®
M009dBHoLS @O KIBIOMYMBOL (330l LHTOBOLAHOML TGOl LyMH3oL-
6096¢06M90w0o 5OJoBJJBHOMOL dsBsBY. Sbgmo Jugol sbsgroBolsmzol
3094969000 030@s30M0  dMEIE0mdol  BgMoo  39GHMol  Jugewrol, CPN
(Colored Petri Net) obb@®mvdgbBl. Lozzergzo LoLEJIOL IMEYEOL oboJdS©
LoFoOm  Imobmzbogdoms  2oblabEg®ms  dmbs  bgM30L9gdoL  d0BbYL-
36MHmEqLgooL s BoBBYL-Fglgdol gufogerol Loxywdzgubg s Tglodsdol
5JBHOMOMBSMS  O0sAMSTGOOL  s3g00m.  LgM30L-3bJ30900, MM
3960539305 30006039005 O X 9bWE30L LadobolEBHMML LyMz9M9dbY,
990dgds  omBm35006Mmm  ™md09dE-m6096E0MgdMNo  ©3MHMYMmTGOOL
Log3mdzgadg OHMYMOE Jslgdo s oo FJNMEYd0. OHMYMOG dOBOHYL-
36MHm39L9o0L 5bs0BTs 30B396s, LT3 MMBIM EOsABMLE03MO 3000603905l
@5 X9Bs330L  LEBObOLEHMML  TMGOL,  GMAMOE  0bEGHIOIMO3MOSFOMWO
62960Ddobmzol,  Tobolinsmgdgwros  99EHYmdobgdsms s  mbsigdome
39330l LgM3z0L9dol bdoMo gsdmygbgds sbgmo 0bxm®dszool dgbgxdgbdo
dmombm3zL Lo0dgEM SMMOEB30LS s MOLZIOOL ASTMMOE3OL 3MMEIOHIOOL
390035¢0Lfobgdsl.  d9EHYMd0bgdsms GMMMIOMdS, OMIgwos d1Ioz5©
3900503995 Jugeol Lodmogdom, 56 MBS 039MAML S Ymzgero Jsmsbo
Mbs 993900090560 90Mm@gL 83536 3MBGHOMEL, bs FgodwgdmEIL sMY9bo,
5699 25689690000 3OM(390MMOL OIS, 3MO3MM3090L TGOl sbgoo
L9gH30LWo BMMBM36gd0L 353930l FoGMZ0L 3MIM3gLOL FMPYOMYds
BoGotms CPN 0bLg®mmdgbGom. 39-13 bsbsHbg dmgdmeros sbgmo Jugerol
1M98396¢)0 B3960 LoLEBHIFoLIMZOU.
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Binder O
Mesaagebis gadacema Clientis angarishis gaxsna klientis tipis da statusis Secvla

27 (1,"Client_0Opan; "J@O0+++ informaciic gacvla BArMNK-sa da MOF-< shoris:
[2,"Client_C ose; ")J@0+++

(2. Type_Change; "J@0+++ MOF - finansTa saministros shemosaviebis samsaxuri
(4,"Status_Change; "J@0+++ BAMK - banki "Republic"

(5,"Aacount_Money; "J@0+++

(6, "MOF_Dasturiop; "J@0+++
(7, "mxali_Incaso; ")J@O0+++

(8,"Gasacv_Incaso; "J@0+++ 17
)
(1

SAsali_Tncaso_EMND; "J@0+ ++
IMTxDATA O,"##EHEH#HH")DO

Motxovna

i

. mosulia . X
100 17 100@0 Migebuli 1
ekl & rMotifikacia
if OK(s,r) DATA
INT (n,n" N,p) @ +wait B L tl?en i ':lg-l-":' S —
else empty andalso
wait Motxovnis MRE Motiflkaciis (n.o) p<>stoa
| tipis dadagena —b@—b gadagzavna e - then strp
BAMNKSHI (r.m) (n,p) MOF-shi INTxDETA else str
@+12 n =
- Tene (AN 1° 8 1 1 1@o Motifikacia
= Shemdegi 1 migebulia,
migeba valdebuleba
- I dadagenilia
Tene (54N 178 —
= then k+1 @+13
alse k
Dasturis if n=k
Jagzavna ‘—@)‘—)th b+l
=i n en kK+
Bankshi T e [t
g if OK(s,r) @+DEL()
then 1'n
else empty
Sim
(oM [ p pp|m:
" Mone

6ob.13. 3mH3MMo30mmo 353806980l 3MmEgligdol 080GHE0IMO

dmgo CPN -0l a969dmdo: ,,0mmbmgbqdol ©sdmdsggos” CPN -
Ao  99odgds  go9m3033W0Mo  3MM3MEMSE0sMs  dmMol  (35y.
3w0b03900bs Qo 39005093930 g0900l 900090 9609990l
ImE0L)89BHYmd0bgd5ms 353300l 3MM3gLOL JobslosmMYdEgdo. dEYmdobydsmos
39639mG9d0mo 953990l IYm3zbgdol  GmMOL  (wait)  Lbgoolibgs
360083690 md0Lsmz0l. bsbdmzwmg ©ogm3zbgds BMol dsbll 2s6dgmMgdomo
3900535536930l 530050  SLE0WgdEsE. 0o dBY3g BOHEOL JobLL, GMJ
3965305 Dasturis_migeba go@s00ml, Moysb 3MmEgbo Motxovnis  tipis
dadgena 03939005 2o639mMa00m0 go@ogbagbom. Mmdgo sYm3bgds
603bogL, ®md LoFoMOHm 0d69ds OEbLbL (3@, Lsbsd sEIobolEGHMmsgoMWwo
960990 sO(IMBYds, O™ 9@ Ymd0bgds 56 ILEHMO 0465 O3IMYMEO.
Lodms3gool  3OmEglbdo,  Lbgoolbgs  wait-d60d36g9mdom  dgodangds
500l Mm3GH0dscmmMo  960d369wmds  ob3gmMgdomo  4oo3gdol
©59™36900L5m30U. 39-14 BobsBBY 3OMELO ILOYIEGIMWOS.
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Binder O

Mesagebis gadacema |Clientis angarishis gaxsna  klientis tipis da statusis Secvla

(5" Acount_Money; "1@911+++

TS5, Acount_Maoney; ")@899+++

(5, Acount_Money; "J@813+++ informaciic gacvla BANK-sa da MOF-s shoris:

(5, Acount_Money; "J@801+++

(5, Acount Money; "J@765+++ MOF - finansTa saministros shemosavlebis samsaxuri
+ MOF_Dasturiop; "J@982+++ BAMEK - banki "Republic”

(6,"MOF_Dasturiop; "J@EE2+++

(7 Axali_Incaso; V)@ 1Z2254+++ So=m -
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ABSTRACT

In the dissertation titled “Designing and Managing Databanks in Clinical
Engineering” the methodology of global approach and creation of integrated
system of management of medical devices is discussed.

Here is presented integrated system of management of medical devices
(ISMMD), the role of which is to assist clinical engineering sector in carrying out
their work concerning safety, effectiveness and efficiency of medical devices.
Presented in the system are phases of requirement analysis, designing and
implementation. The system implements modular approach and enables
modification if the need arises. The architecture of the system is based on star
(“snowflake”) model. In the central module, named Praxis, tasks concerning
general management of medical devices are presented, and it ensures
communication and integration for the whole system. These are peripheral
modules (information exchange module between devices — IEMBD and quality
control protocol module — QCPM) which concern specific aspects of surveillance
and quality control.

Programmatic realization of the information support of the management
system of this problematic domain is achieved through using MsSQL Server with
Visual Studio.NET.

Presented is the patient interface developed by us using WPF of Visual
Studio C#NET that ensures management of the data related to analysis and
treatment. The system allows not only storing data but also searching it using
specific criteria and editing it.

Presented is the technology of database depository (DWH) which helps to
rearrange the data in structural sequences and “clean” it (to represent it in one
format). On the next stage its analysis is performed using data analysis technology
— OLAP. On the third stage these data are sent to users through internet.

For refinement of exploitation and periodic refreshment (modification) of
big and various databank, implementation of data analysis technology — OLAP and
its integration into relative databases and new internet based technologies is
suggested (e.g. SQL Server, NET platform).

For data analysis Online Analytical Processing — OLAP is employed. Using
OLAP enables to present primary data in a manner that enables to judge overall
size of a medical institution. At the same time it is a unique instrument for
multidimensional analysis of the data a clinic possesses. This allows for defining
events, situations and processes. Objects (an object is an entity that is characterized
by a state and behavior) should be described using following criteria: symptoms,
indicators, parameters. Information about every class is given through objects
(observation, precedence). This allows for determining which class a group of
objects belong to. The criteria must be determined to classify an object properly.
Choosing criteria is based on studying characteristics of already classified objects.

Suggested is modelling and studying of business processes of life cycle
management of medical institutions using closed systems of mass service, also
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discussed is a major part of mass service theory, namely closed systems of mass
service which help to describe many economic systems in which accidental factors
play crucial role. Presented is an effective model of decision making, the main goal
of which is creating optimal conditions for necessary tasks in curing a patient or
saving their lives. It also plays a major role in choosing economic indicator of
effective functioning of a medical institution. The economic indicator takes into
account such aspects as present costs, revenue, profit, health status of patients, etc.
thereby objectively reflecting use of technology in health care system.

Presented is information identification algorithm which enables to
determine the access accuracy of relevant documents of any records. Term
frequency in a document is directly proportional to the frequency of the inverted
document. This model is widely used in medicine when the diagnosis is reached
using certain symptoms and clinical analysis.
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