4.3 CUCTEMW KEPYBAHHA BASAMW OAHUX

Cuctema KepyBaHHA (ynpaBaiHHA) 6a3amu gaHmx CKB/ (CYBA),
aHrnincoKoto Database Management System (DBMS) — ue Habip
B3aEMOMNOB'A3aHUX AaHuX (ba3a paHux, BJl) i nporpam gns poctyny Ao
LUMX AaHUX. Hapae MOXAMBOCTI CTBOPEHHS, 30eperkeHHs, OHOBJIEHHA Ta
nowyKy iHbopmauii B B/] 3 KOHTpoaeEM AOCTYNY A0 AaHUX.

[aHi B 6a3i JaHNX — Le peanbHi 3HAaYEHHA AaHUX, Wo 36epiratoTbea.
IHpopmauia B 6a3i AaHMX — Le NOACHEHHA 3MicTy abo cyTi peanbHO
3beperkeHnx gaHmnx y b/l.

Moxnunsocti CKb/:

* cTBOpPeHHA b/l 3a 4ONOMOroto MmoBU BU3HAYEHHA AQHUX;

* 0AaBaHHA, OHOBNAEHHSA, BUOANEHHA Ta YNTaHHA iHPpopmaLii 3 B/] 3a
ANOMOMOrot0 MOBM 3aMNUTIB;

* KOHTpPO/IbOBaHMM goctyn Ao b/ i3 3anobiraHHAM
HEeCaHKLIOHOBAHOrro A0CTyny;

e BigaHoBNeHHA B/l nO cTaHy, Wo 6yB NopyLlweHNN B pe3ynbraTi 36010
anapaTHoro abo nporpamHoro 3abesne4yeHHs.



Cxema baratokopucTyBaLbKOl 6a3n AaHUX
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TpupiBHeBa cnctema opraHisauii CKb/;:
30BHILLHIN piBeHb— npeacTaBneHHa bl 3 TOUYKK 30py KOPUCTYBaYa.
KOHUEeNTYa/IbHUN —OMNUCYE AKi AaHi 36epiratoTbCs i 3B'A3KU MiXK
HUMMN.
BHYTPILWHIN — di3nyHe npeacrtasneHHa b1 B Komn'toTepi.



OcHoBHi xapaKktepuctmkmn CKb/A:

LinicHictb 6a3n AaHuX;

IHTerpoOBaHICTb AaHUX;

PO3A4i/II0OBAHICTb AAHUX;

He3a/1eXHICTb MPUKAAAHMX NPOrpam Big AaHUX;
MOMMBICTb CNiZIbHOTO BUKOPUCTAHHA AaHUX;
niaBMWEHUN piBEHb be3neKkn 36epiraHHA AaHUX.

LinicHicTb 6331 naHux [database integrity] — ctan 6a3u gaHux, Konu
BCi 3HaYeHHA AaHMX NPaBWU/IbHI B TOMY CeHCI, Wo BiaobpaxatoTb CTaH
peanbHOro cBiTy (B meXax 3a4aHnx obmerKeHb No TOYHOCTI Ta YaCOBIM
Y3roAXeHOCTi) i NiANOPAAKOBYHOTLCA NPaBMIAM B3AEMHOI HE
cynepeymBocCTi.



I[HTEerpoBaHICTb AAHUX — LIe MOX/IMBICTb NPeacTaBuTh 6asy AaHmX
PiI3HMMM darnamm AaHUX, AKi:

* MOXYTb BYyTK MiXK coboto 06’eaHaHi, HanpuKknaa, 6a3a gaHUX
peanizoBaHa B AeKiNbKOX Ppannax AaHUX, iHpopmaLia B AKUX
AOMOBHIOE O4HA OAHY;

* MOBHICTIO ab0 YAaCTKOBO BUKJ/IHOYAOTb HAA/IMLLUKOBICTb iIHpOpMaLii. Y
LbOMY BUNAAKYy CTPYKTYpa PpanniB opraHi3oBaHa TaKMM YMHOM, LLO
Hemae noTpebun 3aa4aBaT A0AATKOBY YTOUHIOKOYY iHbOpMaLito B
oaHoMy dbanni, AKa BXKe € NpeacTaBneHa B iHWomy gpanni.

Po3aintoBaHicTb AaHUX — Lie MOXK/IMBICTb AOCTYNY A0 OAHOIO N TOTO XK
eNnemMeHTy AaHUX, WO PO3MILLLYETLCA B Ba3i AaHUX, PiISHUMMU
KOpUCTyBadamu. [HWWMMM CNOBAaMU, KOXKEH 3 KOPUCTYBAYIB MOXKe
BMKOPUCTOBYBATU (MaTK AOCTYMN) OAMH i TOMN XKe eNeMeHT AaHUX Ha CBiM
po3cya. Kopuctysadi MOXyTb MaTh napanesibHUM A0CTYN A0 €/IEMEHTY
OAHNX.



1o nporpamHoro 3abe3sneyeHHA cuctem 6a3 AaHUX BigHOCATLCA:

MmeHeaep 6a3 aaHux (Database Manager, DM) abo cepsep 6a3
naHux (Database Server, DS), DM € piBHeM, L0 3B’A3y€E MiXK cobolto
¢isnyHy 6a3y paHux (paHi, AKi peanbHo 3bepiratoTbca) Ta
KOPUCTYBaya CUCTEMMU;

YTUANITW ANA opraHidauii poboTtn 3 6a30to0 gaHuX;

3acobun po3pobKn AoaAaTKIB, LLO B3aEMOAIOTb 3 Biaommumm 6aszamum
NAHUX;

3ac0bu NnpoekTyBaHHA 6a3 AaHuUX;

reHepaTopm 3BiTiB Ha OCHOBI AaHMX, LLO MIiCTATbCA Y 6a3i AaHKUX;
MEHeaKep TpaH3aKuin (transaction manager) abo paucnetyep
BMKOHAHHA TpaH3akKuin (TP monitor).

TpaH3akKuia (transaction) — rpyna nocnigosBHUx onepaui 3 6a3oto

NAHWX, IKa € IOTIYHOO OANHMLED POOOTU 3 AaHUMU. TpaH3aKL,iA
MOXe ByTM BUKOHAHA abo UiZIKOM i yCrillHO, AOTPUMYHOYUCH
LiNICHOCTI AaHUX | HE3aEXKHO BiA, iHWWX TPAH3aKL,iH, WO UAYTb
napanenbHo, abo He BUKOHaHa 30BCiM, | TOZAi BOHA HE MOMKeE
CNPaBUTU HIKOTo edeKTYy.



PENALUIMHA MOAE/Tb AAHUX

PenAauinHa moaenb AaHMX ANA CMCTEM ynpaBaiHHA 6a3zamm AaHUX
byna po3pobneHa cniBpobiTHUKOM AOCNiAHULBKOT nabopaTopii
KomnaHii IBM E.®. Kogaom.

OCHOBHUMM NOHATTAMMU PeNAaUinHMX 6a3 AaHUX € TUN AAHUX, AOMEH,
aTpMObyT, KOpTEXK, MEPBUHHMIN KNIOY | CTAB/IEHHA.

Tun paHuX B penAauinHol moaeni aaeKBaTHUM NOHATTIO TUNY AaHUX B
MOBax nporpamyBaHHA. OCHOBHMMMW TUMNAMWU [AaHUX B CYYACHUX

pensauinHmnx bl € cumBonbHi, Yncnosi, 6iToBi paaKKU, AaTa i Yac.
JomeH — nonycTMMa NOTEHUIMHA MHOXMHA 3Ha4YeHb AJHOro Tuny.
Hanpuknan, aomeH «TenedoHU» BM3HAYeHO Ha 6as3oBomy TuNi
PAAKIB CUMBO/IIB, a/1e B YNCZIO MOTrO 3HAYEHb MOXKYTb BXOAUTU TiNbKK
Ti PAAKK, AKI MOXKYTb 306paXKaTn TeniedOHHUIN HOMEP.
ATpUbYT — BeZIMUMHA, LLO XapaKTepM3ye AesAKYy BacTUBICTb 06'eKTa,
ABMWa, npouecy. Bci pgonyctumi 3HavyeHHA aTpubyTa YTBOPHOOTH
MHOMWHY, 3BaHy IOMEHOM LLbOro aTpubyTa.



BigHOCUHM (relation) micTaTb iHGOpMaLit0O NPO OAMH Knac O6'eKTiB
npeameTHoi obnacti. KoxkHomy Knacy P 06'eKTiB npeameTHOI o0bnacTi
CTaBUTbCA Y BIAMNOBIAHICTb AeAKa MHOXWHa aTpubyTis A, A,, ..., A..
KoxkeH 06'eKT Knacy P onucyeTbca paaKom BenunduH (a, a,, ..., a,), ae
AKMMN HA3UBAETbCA KOPTEKEM.

Taknm 4YnMHOM, BUAHOCUHA P — MHOXMHA KOpPTEXiIB, LLO OMNUCYE BeCb
Knac ob'ekriB P.

Hao4yHolo dopmoto nNogaHHA BiAHOCUH € Tabaunua, B AKiM 3HAYEHHSA
aTpmnbyTiB npeacTaB/ieHi CTOBMNUAMMW, a KOpTeXi - pAgkamu. ba3sa
OAHNX ABNAE COOOO CYKYMHICTb TakKnx Tabanub. BiazHaummo, wo npwu
peani3auii 6a3u gaHux 8 CYB/l ctosnui Tabauui Ha3MBatoTb NOAAMM, 3
PAAKN — 3anncamm.

Y T1abnuui nokasaHuM npuknag BiAHOCUMH Knacy [lokyneub, AKUM
MICTUTb Ki/ZIbKa KOPTEXKIiB (pAAKIB CMMBOAIB, LLLO ONMUCYIOTb MOKYMLiB).
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PenauinHa moaenb AaHUX AeAKoi npeameTHoi obnacTi aABnAe coboto
Habip Taknx BiAHOCKMH abo Tabnunub. BinHocMHKM ByayoTbeA 3a
NEBHUMM NPABUIaMMU, LLLO 3abe3nevyye MiHiMaabHY HaZAMIPHICTb
36epiraHHA iHbopmaLii, LinicHicTb 6a3n AaHUX, erkictb moandikadii
6a3n gaHux.

OCHOBHUMM nMpaBunamm GopMyBaHHA BiAHOCUH € HACTYMHI:

* B Tabaunui He moxke 6yt NOBTOPIOBAHUX PAAKIB;

® NOPAJOK PAAKIB i CTOBMLiB B TabauLi AOBiIbHUN;

® Ha NepeTuHI CTOBNUA | pAAKa MmoxKe nepebyBaTu TiIbKKN OaHEe
3HAYEHHA, HAABHICTb 6arato3Ha4yHMX aTPMOYTIB HE AOMNYCKAETbCA.

Y KOXHOI BiAHOCMHM NOBUHEH byTK aTpnbyT abo Habip atpmnbyTis,
3HAYEeHHA AKMX OAHO3HAYHO BM3HAYaAIOTb KOPTEXK BiAHOCUHUN. Y
3B'A3KY 3 MM BBOAUTbLCA NOHATTA NEPBUHHOIO K/tou4a.

MepBUHHUU KAKOM - Le aTpmnbyT abo miHimanbHUN Habip aTpubyrTis,
O OHO3HAYHO BM3HA4YalOTb KOXKEH PAAOK. Y HaBedeHOMY NMpuKnag,i
NnepBUHHUM Katouem € « Koa nokynua».



[TepBMHHUNIN KNIOY € BaXX/IMBUM MOHATTAM B penAauinHnx 6basax aaHux.
[MowykK 6yab-AKOro KOHKPETHOro enemeHTa AaHUX NPOBOAUTLCA 33
imeHem TabnunLi, NepPBUHHUM KAOYEM PAAKY M iMEHEM CTOBMLSA
(aTpubyTa).

[TepBUHHI KNHOYi BUKOPUCTOBYIOTLCA ANA TAaKUX LLiNEen:

e ineHTUPiKaLii pagkKis B Tabanu,;
® MPUCKOPEHHA PobOTU 3 pAaaKamMmM Tabaunui;
* 3B'A13yBaHHA Tabnupb.

3B'A3KN MiXK 06'eKTamm npeacTaBnaoTbCA B penfaLinHOi Moaeni
3B'A3KaMM MiXK TabAMLUAMM 33 3HAYEHHAMM KNHOYOBUX aTPUOYTIB.
3B'A30K «0ANH-A0-0araTbox» O3HA4aE, WO ANA 3anncy 3 4eAKMM
3HAYEHHAM NepPBUHHOIO KAtoYa OAHIEl Tabaunui moxe icHyBaTtn 0, 1
abo binblue 3anuciB 3 TUM e 3Ha4YEeHHAM BiANoBiAHOro NOAA B iHLLUIW
Tabnuui.



Tabmuusa "Tlokynens" Tabnuus "3amMoBIeHHA"

Ko noky- | @amuausa | Teaedon Kop, Kop noky- Aara
nmarTean JaKaza MaTeAs ADCTABKH
4551 Merpopa | 125-15-97  0991...|» 4552 | 08/06/2012
4552 -4 Kpaciion | 447-85-96 0992..1» 5875 | 09/06/2012
5875 -~ | VisaHoBa | 345-67-89 1858 ™ 4552 | 21/07/2012

HanBaxnmsiwow 4acTUHOLO iHCTpyMeHTapito byab-akoi CYB/] € moBa
onucy gaHux i nobyposu 3anuTis.

BinbLWwicTb BUKOPMCTOBYBAHMX B Hal 4Yac penauinHux CYb/
NiATPUMYIOTb CTaHOAPTU30BaHY CTPYKTYPHY moBY 3anuTis SQL
(Structured Query Language).

Mosa SQL npn3HayeHa A1 BUKOHAHHA onepaLin Hag Tabanuamm i
Haa AaHUMM Tabauub. [Jo onepauin Hag TabanusaMmM BiAHOCATHCA
onepauii CTBOPEHHSA, BUAANEHHSA | 3MIHWN CTPYKTYPU Tabaunup. 1o
onepaLin Hag AaHUMM BiaHOCATbCA BUDiIpKa, 3MiHA, A0AaBaHHA |
BMUAaNEHHA 3anuciB Tabauui.



SQL €, TaKUM YMHOM, OAHOYACHO | MOBOIO OMUCY AQHUX, | MOBOIO
nobynoBu 3anuTis.

MoBga SQL € HenpoueaypHOro MOBOK, HE MICTUTb OMepaTopiB
nepeaavi ynpasBaiHHA, OpraHi3auii Ta BUKAUKY nignporpam. Y 38'aA3Ky 3
umm SQL He BUKOPUCTOBYETbLCA aBTOHOMHO, a AABNSIE COBOtO 3acib
MaHIiNyNtoBaHHA AaHUMKM B pamKkax CYB/] i it BbyaoBaHOi MOBM
nporpamyBaHHA (HanpuKknaa, mosu Visual Basic for Applications CYB/1
MS Access).

OcHoBHMMM 06'ekTamu, 3 AkKMMM onepye SQL, € cxemun, Tabauu,i Ta
NoAaHHA, 3aNUCK | NoNA.

MoaaHHAM Ha3MBAETLCA MHOXKMHA 3aNKUCiB, OTPUMAHA B pe3yabTaTi
BMOIPKM AaHMX 3 Tabanub. BnacHe yABNEHHSA - Le CTPYKTYpPa 3anuTy,
AKUN 3b6epiraetbca B cnoBHUKY CYB/, a Tabnnua yasneHHsA
CTBOPHOETHLCA i3 3aNKUCiB TabaMLb B MOMEHT BUKOHAHHA 3anuTy.



OcHoBHMMMK 00'ekTamu, 3 AKMMMK onepye SQL, € cxemmn, Tabaunu,i Ta
NoAaHHA, 3anNuUcK | NoNA.
NMNogaHHAM HA3MBAETLCA MHOXMHA 3anuciB, OTPMMaAHA B pe3yNbTarTi
BMOIpKN AaHunx 3 Tabanub. BnacHe yaBneHHA - Le CTPYKTypa 3anuTy,
AKMMN 3bepiraetbcA B cnoBHMKY CYB[l, a TabnaunuAa yaBneHHA
CTBOPIOETHLCA i3 3aNUCiB TabNMLb B MOMEHT BUKOHAHHA 3aMNuUTY.
ImMeHa Tabnunub i yaBieHb NOBUHHI BYTU YHIKaNAbHUMKM B MeXKax AaHOI
CXeMMU, @ iIMeHa CTOBMLIB - YHIKaIbHUMKM B MEXKax AaHOi Tabauui.
IMeHa 06'eKTiB MOXYTb maTtu A0 128 cumBoniB i CKnagaTtuca 3 OYKB
NaTUHCbKoro andasity, undbp i cuMmBoniB niaKkpecneHHa. Perictp
CMMBOANIB (NponncHi abo mani NiTepun) 3Ha4YeHHA He Mae.
Onepatopn mosBun SQL noainArTbCcA HA onepaTtopun CTBOPEHHA
06'eKTiB 6a3n AaHUX | onepaTopm MaHiNyAtoBaHHA JAaHUMM.
Big3sHaummo, wo mosa SQL € ocHoBoto baratbox CYB/], ocKinbKku He
3a/1€XKUTb Big crieundikn KOMN'IOTEPHUX TEXHO/OTIN. BoHa go3BONAE
NPUMUMATKU 3aNnUTU BiA iHWNX KomnoHeHTiB CYB/[ i npu3HayeHux ana
KOpPUCTyBaya AO0AATKIB.



JlocToiHCTBA pensauinHoi moaeni:
® NPOCTOTA | AOCTYMHICTb ANA PO3YMIHHA KIHLEBUM KOPUCTYBAYEM,
OCKiNIbKM EANHOLO iIHDOPMALLIMHOT KOHCTPYKLIED € Tabanugs;
® MPU NPOEKTYBAHHI penauinHnx 6a3 AaHUX 3aCTOCOBYHOTbLCA CYBOPI
npaBuna, Wo 6a3yTbCcA Ha MaTEMATUYHOMY anapari;
* penfuinHa mogenb 3abe3nevye NoBHY HE3aNEKHICTb AAaHMX, NPU
3MiHi CTPYKTYpU pensauinHoi 6a3m agaHnx 3miHun, AKi NoTpibHO 3pobutn
B NPUKNAAHUX MPOorpamax, aK npaBuao, MiHiManbHi;
e NnA NobyaoBM 3aNUTIB | HANMCAHHA MPUKAAAHUX MPOTrPam HEMAE
HeobXxiaHOCTi 3HAaHHA KOHKPETHOI opraHi3aLii 6a3u AaHUX Y 30BHILLHIN
nam'aTi. 3BM4alHO, NP BUKOHAHHI 3annTiB Ha Pi3UYHOMY PiBHI
BUKOHYETbCA HaBirauia no 3anucax tabanub, 0AHaK Ui Aii npoBOoAATbLCA
npoueaypamu camoil CYb/.

Hepgonikom € Te, WO He 3aBXKAM npeameTHY 06/1aCTb MOXKHA
NpeacTaBUTU Y BUTNALI CYKYNHOCTI Tabanub. Tak, B cMctemax
aBTOMAaTU3aLlii NPOEKTYBAHHA i aBTOMATM30BaHOI po3pobku MMM13
NoTPibHI HabaraTo 6inbl CKNaAHI CTPYKTYPU AaHuX. na uboro
BUKOPUCTOBYOTbCA NOCTPensaLUinHi 0b6'eKTHO-OpPIiEHTOBAHI moaeni.



Y KICY B nepeBakHin binblOCTi BUNaaKis Ansa goctyny Ao 6a3 gaHux
BUKOPUCTOBYOTbLCA KOMMN'IOTEPHI MepexKi.
ApXiTEKTYpPa KNiEHT-CepBEP € HaNbINbLL NEPCNEKTUBHOK NPU
opraHi3auii poboTn B meperxKax. Y KNieHT-cepBepHMX
CYB/[] nporpamu GpyHKLIOHANbHO pPO3AineHi Ha ABi YaCTUHWN, 3BaAHI
cepBepoM i KNiEHTOM.

CepsepHa yactuHa CYb/l € OCHOBHOIO NPOrpamoto, AKa BUKOHYE
bYHKUiT ynpaBaiHHA | 3aXMCTY AaHUX B 6a3i AaHUX, AKa nepebyBa€ Ha
Komn'toTepi-cepsepi. AKLWO BUKANK GYHKLIN cepBepa BUKOHYETbCH
moBoto SQL, To BiH Ha3mnBaeTbcA SQL-cepBepom.
KnieHTcbKa YactnHa CYB/] BUNOBHIOETLCA Ha KOMM'IOTEPi KOPUCTYBaYa
i 3abe3nevye iHTepdenc Kopuctysada 3 6a30t0 AaHUX, a CaMe:
NepeTBOPIOE 3aNUTU KOPUCTYBAYa B KOMaHAM 3anNnUTIiB A0 CEPBEPHOI
YACTUHWN, A MPU OTPUMAHHI Pe3ynbTaTiB MOXXe KOHBEPTYBATH |
BifobpaxkeHHA iHbopmalii. KniEHTCbKOK Nporpamoto moxxe byTtu
byab-AKa Nnporpama, Wo mae iHtepdenc 3 cepBepHOO
nporpamoto abo CYB/1.



MiX KNIEHTCbKOI | cCepBepPHOI YaCTUHAMU CUCTEMM MOXKINBI PI3HI
BapiaHTWU po3noainy GyHKLin.

Mopaenb BiaaaneHoro npeacTasNeHHA AaHUX iHaKLWe HAa3nBaloTb
mogennto cepsepa b/l (DBS - DataBase Server). Y uin mogeni GpyHKLi
KOMN'toTepa-KAiEHTA NONATaOTb TiZIbKM B NOAAHHI OTPUMAHOI 3
cepBepa iHbopmauii, a Bce ynpasBaiHHA | NpUKNaAHI PYHKLT
30cepeaXeHi Ha Komn'totepi-cepsepi. JloaaTku peanisytoTbca y
BUINIAAI TaK 3BaHUX 3b6epexeHunx npoueayp. Bci ocHoBHI Ajii no
KONIEKTUBHOMY A0CTYNy A0 6a3m AaHUX Ta iX 06p0bKM BUKOHYOTbLCA
Ha NOTY*XHOMY CEPBEPI, a KNIEHTAM NepecmniatoTbCa TiIbKN HEODXiAHI
naHi. [Nepesaroto TaKoro nigxoAy € ueHTpanizoBaHe agMiHICTPYBAHHA
B/l i noaaTKiB Ha BCixX eTanax po3pobKku, cynposoay i moandikaLiii
CUCTEMMU, @ TAKOXK HM3bKE 3aBaHTaXXEeHHA KOMYHIKaLLiIMHUX KaHaniB.



BiapaaneHun pgoctyn go aaHux (RDA - Remote Data Access )
XapaKTePU3YETbCA TUM, O 06pobKa i NnpeacTaBNeHHA AaHUX
BMKOHYIOTbCA Ha KOMM'toTepax KOPUCTyBadiB (KNiEHTIB). 3BepHEHHA A0
cepBepa BUpobasaeTbea 3a gonomoroto SQL-3anunTiB abo BUKAMKOM
dYHKLUiM cneuianbHoi 6ibniotekn APl (Application Program
Interface). OCHOBHOIO NepeBaroto TakKoi CXemMu € Ton GakKT, Lo
binbwictb icHytoumnx CYB/ niatpumytotb SQL-iHTepdencu i icHye
BE/IMKA Ki/JIbKiCTb cUCTEM PO3POOKM A0AaTKIB KNIEHTCbKOI YaCTUHM.
Heponikamun € BeNMKUM NOTIK AQHUX, NepedaHnX no mepexi, i
BIACYTHICTb MOX/IMBOCTI LLEeHTPaNi30BaHOro agMiHICTPYBaHHA.

Y mopgeni po3nogineHoi b naHi 36epiratoTbca AK Ha KOMN'tOTePI-
cepBepi, Tak i HA KOMM'toTepPi-KIiEHTI. [Tpn LbOMY B JIOKANbHIMN i
BigAaneHin 6a3i AaHMX MOXKYTb 3b6epiratmnca pi3Hi YactuHu eanHoi b/1
abo K noKanbHa Ta AnUcTaHuUinHa B/l € CMHXPOHI3YOTbCA OAHA 3
oAHoto Koniamun. Cuctemun 3 posnogineHoto bl matoTb BE/INKY
FHYYKICTb i *XMBYYICTIO, OAHAK CKNa4HI B po3pobLi i BUMaratoTb
BE/IMKUX BUTPAT KOMYHIKaLLIMHUX | 06umncntoBabHUX pecypciB.
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