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2Haui0Haana meduyHa akademis nicnaduniomHoi oceimu imeni 1. Jl1. Llynuka

B cratTi po3rnaHyTo npobnemu po3pobneHHs 6a3 gaHux Ans MeauMyHWX yCcTaHoB B YKpaiHi Ta 3acobu iX BUpILLEHHS.
OCHOBHOIO YMOBOI Takoro po3pobreHHs1 € MOXIMBICTb CTBOPEHHS! €QMHOrO PEeCcTpy AN MeAUYHUX YyCTaHoB YKpaiHu Ans
nopanbLloro Moro BMNPOBAafXEHHSl, BUKOPUCTAHHS Ta aHanidy pesynbTaTiB 3acTocyBaHHs. [lpedcTaBrneHo komnnekc 3a-
cobiB, WO peKkoMeHA0BaHO BXMBaTW PO3poOHMKaAM MporpamHoro 3abesneyeHHs Onsi NokpalleHHs edeKkTUBHOCTI poboTu
nepcoHany yctaHosu, Ha npuknagi HOCI «OXMATOUT». OnucytoTbea nigxoawu, WO A03BONAKTb po3pobHuky 3bepiratu
Ginblwe gaHWX Ta YyTBOPKOBATW MK HAMMW NOFiYHI 3B'A3KM ANSA HagaHHA kopucTyBady Ginblioi cBoboau Ain i MoxnmBocTen
npu poboTi 3 6a3ol0 AaHuXx.

KnroyoBi cnoBa: edekTuBHicTb poboTn nepcoHany, komnnekc 3acobis, 6asn gaHnx, MeanyHa yctaHoBa.
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B ctatbe paccmoTpeHbl npobnemsbl pa3paboTkM 6a3 faHHbIX ANs MEAUMLMHCKUMX yyYpexaeHun B YKpauHe u cpeactsa ux
peweHnss. OCHOBHbIM YCrOBMEM TakoW pa3paboTku ABNSAETCs BO3MOXHOCTb CO34aHMs e4MHOro peecTpa Ans MeauuuH-
CKUX yuYpexxaeHun YkpawHbl ANns AanbHEeWWwero ero BHEAPEHWs, UCMOMb30BaHUs U aHanu3a pesynbTaToB MPUMEHEHUS.
MpencTaBneH KOMMMEKC CPeacTB, KOTOPble PEeKOMEHAYEeTCs MNPUMEHsITb pa3paboTymkam nporpaMMHoro obecneveHus
Ona noBblweHna addekTUBHOCTM paboTbl nepcoHana yvpexaenus, Ha npumepe HOACB «OXMATOET». OnucbiBatoTcs
NOAXOAbl, MO3BONSOLWNE pa3paboTUMKy XpaHUTb Gorblue AaHHbIX U 0GpasoBbIBaTL MeXAy HMMM NorMvyeckue cBs3v Ans
npegocTaBneHns nosnb3osartento bonblwen csoboabl AENCTBUIN M BO3MOXHOCTEN Npu paboTe ¢ 6a3oin AaHHbIX.

KniouyeBble cnoBa: Sde)eKTI/IBHOCTb pa6OTbI nepcoHana, komnnekc cpeacTs, 0a3bl AaHHbIX, MEAULUHCKOE yypexaneHue.
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Nowadays in medical departments, the main problem is to keep big amount of information and create logical connections
between them to increase efficiency of medical personal. You need to store different amount of information in different
columns and sometimes create new one, but without developer, it is a problem, because you need to edit structure of
database.

To prevent this problem developers using software package that helps them to modify database schema. Moreover, the
same tool medical personal could use as well.

First of all we need to understand what exactly you working with, what type of information will be worked on, also ensure
on simple examples (the way it could be easy) what needs to be done. Next step consist of algorithm structure and base
structure, it is the main part of development.

Packages that you need could be an assembly of several languages for example: C#, SQL, Python. Any type of connection
that focused on this, called «<NoSQL»

Main difference: NoSQL gives you more abilities than simple SQL, by using combination of languages that focused on
result and efficiency.

Instead of most NoSQL databases it offers a concept of «eventual consistency» in which database changes are propagated
to all nodes «eventually» (typically within milliseconds) so queries for data might not return updated data immediately or
might result in reading data that is not accurate, a problem known as stale reads. Additionally, some NoSQL systems may
exhibit lost writes and other forms of data loss. Fortunately, some NoSQL systems provide concepts such as write-ahead
logging to avoid data loss. For distributed transaction processing across multiple databases, data consistency is an even
bigger challenge that is difficult for both NoSQL and relational databases. Even current relational databases do not allow
referential integrity constraints to span databases. There are few systems that maintain both ACID transactions and X/

Open XA standards for distributed transaction processing.

Key words: staff performance, development package, database, medical facility.

Bceryn. Binomo, mo ¢yHKIioHanbHa 0a3a gaHUX
NoSQL — ne MexaHi3Mm 30epiranHs Ta 00poOJIeHHS
nanux. Ha Bigminy Bin pensuiitnux 6a3 nanunx NoSQL
HE BUKOPHUCTOBYE JIJIsi CBO€I poOoTH Tabnumi Ta Bij-
HolleHHs Mix HUMU. [loniOHI 0a3u JaHHMX iCHYBaju
BXKe B Apyriit nonoBuni 1960-x pokiB, aie ToJi BOHU
uie He 3100y ryuHe im's «NoSQL» (orpumane micis
CILJIECKY MOMyJsipHOCTI Ha modatky X XI cTomiTTs, 1o
Oyso cnpuunHeHo norpedamu y Web 2.0 kommnaHiii,
takux sk «Facebook», «Google» Tta «Amazony),
NoSQL 6a3u nanux Bce Ouyibline i Olblie BUKOPUC-
TOBYIOTh B 3aBJaHHSX 13 3acTOCyBaHHsIM «big-datay.
3ayBa)xxuMo, 110 TaKi CHCTEMH TaK0X Ha3UBalOTh «Not
only SQL» (aurn. — ne Tinbku SQL) nnsa nigkpec-
JIGHHSI TOTO, II0 BOHM MOXYTbh HigrpumyBatu SQL-
MoAIOHY CTPYKTYpY Ta MOBY 3amutiB [5, 6].

MOTHBH Takoro miAXoAy BKIIOYAIOTh MPOCTOTY
OM3aiiHy cXeMH 0a3u AaHUX, 3HAYHO CIPOLIYIOTH
TOPU30HTAJIbHE MacITaOyBaHHA Ha KJIaCTEPH MaIluH
(1o € mpoGaeMoro s pensiniiHux 0a3 AaHUX), TOH-
KUH KOHTPOJIb gocTymy. CTpykTypu ganux y NoSQL
(1o mpuknangy: KIH4Y-3HAYEHHS, rpad, NOKYMEHT) €
BIIMIHHUMU BiJ| THX, IKi BAKOPUCTOBYIOThCS 3a 3a-

MOBUYYBaHHSM y pesiiiHuX 0a3ax, 1Mo poOUTh IesKi
oneparii HaJ| JaHUMU 3Ha4yHO mBuAmKUME HAa NoSQL.
Touna BiamoBigHicTh 3acTocyBanHss NoSQL-6a3u na-
HUX 3QJIe)KHUTh BiJl IPOOJIeM, 1[0 HEOOXITHO BUPILIUTH.
IHOMI CTPYKTYpH JaHUX, BUKOPUCTOBYBaHi B NoSQL-
0a3ax, MOXKYTh PO3TIISLIATHCH K OUIbII THYYKi, HIX
Tabnuui pensiuiiaux monenei [1, 2, 4].

MeTa mociaia:KeHHSI: CHOPOILECHHS POOOTH MeaM4-
HOTO INepcoHany 3 0a3aMu JaHUX.

Marepiax i MeToan nocaimkeHns. /{1 BupimeHHs
3aBJaHHS PO3POOHHMKAMU 3aIIPOIIOHOBAHO BHKOPHUCTO-
ByBaTH naketu MongoDB, Visual Studio C#. OcHoBoto
NoSQL € HecTpyKTypOBaHICTh CXEMH, Iie O3Ha4ae,
IO JaHI MOXJIMBO 30epiraTu B OYIb-SIKOMY BUTJISII
Ta JMHAMIYHO IOJAaBaTH CTOBIILI B 0Oa3W JaHUX 3a
HEOOXIJIHOCTI; TAaKOX PSJKH, IO HE BUKOPUCTOBY-
I0ThCSI, HABITh HE MOTPIOHO BUAANSATH — BOHH IIPOCTO
He BUBOIATHCA. [IomiOHI MOXKJIMBOCTI JO3BOJIAIOTH
CKOPOTHTH 4ac PO3po0KH, HAJalTh 3MOTY 3MiHIO-
BaTH 0a3u jgaHux Oe3 HachigkiB. SIKIO MOpPIBHATH
3 SQL-6a30t0, To npu 3MiHi camoi 6a3u, TOOTO TpH
JI0JlaBaHHI HOBUX CTOBIIIIB, HEOOXIJIHO NMEPEHOCUTHU
cTapi JlaHi, Mo € npodJIeMOI MPH BEIMKOMY 00cCs3i
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Puc. 1. Master-slave perutikamis

JIAaHUX, OCKIJIbKU MOX€ BUHUKHYTH HEOOXIAHICTH J10-
JlaTh A0 KOXXHOTO psiKa HOBUM 3amuc, BpaxoBYIOYHU
oOmexxeHHs winicHocTi 6a3u. NoSQL xoua i He Bu-
pimye nepuy npobiiemMy, ajie HaJa€ 3MOTY MPOCTille
00po0OysiTH HEOOXimHI JaHi.

PesdyabTaTn Ta ix o6roBopenHs. [Iporpamuuii
KOMILIEKC, 0 BUKOPUCTOBYE OMMCAHI BUIIE MiAXOIH,
HaJla€e MOJXJHMBICTH Habarato mpoctime oO0poOsITH
BEJUKHH 00cCsAT AaHUX. SICKpaBUM NPUKIATOM MOXKE
ciyxuTu 0asza, U0 MICTUTH y cO0l mepesik Mociyr,
a, B CBOIO 4epry, Mmocjyra MiCTUTh HaOip MaTepianiB
(boTomniBka myis PEHTTEHOJIOTIYHOTO MOCIIJIKCHHS,
MUIOYM 3aci0, JiKapchKi 3aCO00M TOIO), TA MAE MOXK-
JIUBICTh BPaXOBYBAaTH Yac Ta OILIATY Ipalli NepcoHamy.
ToOGto B Takiii 6a3i yTBOPHETHCH 3B'SA30K OAUH 0
0araThb0X JEKiJbKa pa3iB, TaKOX € MOXKJIUBICTH JO-
naBatu cunenudiyni gani. Xoua, CJIiJl 3ayBaXHUTH, 11O
NpU HANOBHEHHI Takoi 0a3W JaHHWX iICHY€E BeJHKa Bi-
pPOTiIHICTh MMOMHIIKH.

Tomy nnst ctabinbHOI poOOTH CHCTEMH HEOOXIAHO
BpaxoBYBaTH, 110 MOi0HI 0a3u TaHUX HE MAaOTh 0OMe-
JKEHHS IIJICHOCTI Ta MPU HENPaBUJILHOMY HallOBHEHH1
a0o BuUIaneHHI B 0a31 MOXYTh 3aJMIIUTHCh HEMOTPiOH1
JlaHi, KOTPi MOXYTh CIPUUYMHATH MOMHIKHU, SK B PO-
60Ti cUCTEMH, TaK i B p0OOTI MEIUYHOTO MEPCOHAIY.
BinnoBinmHOo cTBOpeHHs 0a3W JaHUX BUMArae Bif
pO3pOoOHMKa PO3YMIHHS TOTO JI€ MOXE cTaTucs 30ii
CHUCTEMH Ta SIK 3al00IrTH MOsABI MOMHIOK. Takox po3-
poOHHKY CiiJl BUKOPUCTOBYBATH OCOOJIMBI MiAXOMIH,
o0 HagaayTh CHUCTEMiI MaKCHMallbHOI HaaiHHOCTI,
IIBUAKOCTI Ta JOBrOBIYHOCTi, 0COOJMBO MpHU poOOTI
3 JaHUMU BEJIUKHX 00CATIB, 31 CKJIAJHOK CTPYKTYPOIO
Ta iepapxiero. OTxe, OCHOBHI NJIKCH 3alpONOHOBA-
HOTO MiAXOnYy:

* 3aCTOCYBaHHS Pi3HUX TUIIB CXOBHII;

*  MOXJHUBICTb pOo3pO0OKH cXxeMHu 0a3u JaHUX;

* JiHilHA MacmITabOBaHICTh (JIOJaBaHHS MPOLECOPIB
30iabIIy€E NMPOAYKTHBHICTH POOOTH);

* CKOPOYCHHS 4Yacy po3poOkxwu;

* IIBHUJKICTh: HABITh MPHU BEIHMKIH KIJIBKOCTI TaHUX
KOpPUCTYBau He Oyle BiA4yBaTH Pi3HHUIIO.

Takox HEOOXiJHO JAOTPUMYBATHCH ICHYKOUHX pe-
KUMiIB poOOTH.

Pemikanis — KONilOBaHHS AaHUX Ha 1HIII BY3JIH
npu oHOBJEHHi. Jlo3BOJse€ SK AOMOTTHUCS OiNbIIOT
MacuTab0BaHOCTI, TaK 1 MiABUIIMTH AOCTYMHICTh Ta
30epexeHHs naHuX. [IpUuiiHATO MOAINATH HA IBA BUJIH:
master-slave (puc. 1) i peer-to-peer (puc. 2).

[Mepmuii Tun nependavae rapHy MacmTaboBaHICTh
Ha yhTaHHA (MOXe BijOyBaTHCA 3 OyIb-sIKOTO By3ia),
aje HemacmTabOBaHHMU 3amUC MOTpANSAE TiIbKH
B MaiicTep-By30i. Takoxk € TOHKOIII 13 3a0e3MeUeHHAM
nocTiiHoi JocTynHoCTi (B pa3i maxiHHg MaiicTpa abo
Bpy4YHY, a00 aBTOMAaTHYHO Ha WOTO Miclue NpH3HA-
YaeThCS OJMH 13 pPeUITH BY3JdiB). Has Apyroro tumy
penuikanii nmepexbadaerhcs, O BCi BY3JIM piBHI Ta
MOXYTh OOCIYyrOBYBaTH 5K 3allUTH HA YHUTAaHHS, TaK
i Ha 3amuc.

JloriuHe 3anuTaHHs, AKe 3'ABISE€THCA B TaKill cUTya-
1ii: a mo poOHUTHU cUCcTEeMaM, Kl KJIaCUYHO BUCYBAIOTh
BHUCOKI BUMOTH JO0 HajiWHOCTI 00poOKHM omepamii
(TpaH3akiiii) i B TOH xe 4yac MalwTh NOTPeOy B BUCO-
Kiil mBuaKOCTI 00poOKku. Ha choronHi, 3a3Buyaii, 3a-
CTOCOBYIOTh BEJIUMKY KIJIBKICTh MIAXOMIIB, [0 HAJAKOTh
3aMOBHUKY BHKOPHUCTOBYBATH MPOTPaMHHI HPOIYKT
e Ha etami po3poOku. Tak i B Hamil cutyanii He0O-
X1JHO BpaxyBaTH, 110 B KOXKHOMY BiJIiJIeHI MEAUYHOT
yCTaHOBHM icHY€ cBos cnienudika. TodTo oxHi poOIsATH
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Puc. 2. Peer-to-peer pemmikamnis

aKIIEHT Ha BEJIMKUM 00CAT JaHUX, a IHIII — Ha BEJIUKY

KIIBKICTh 3B'A3KiB, B SAKUX 30epiraerbcs He TIIbKH

TekcToBa iHpopMmalis, a W 300pakeHHsS, TOMY Bax-

JIUBO JOPOOIATH CUCTEMY Ta ONTUMI3yBaTH i BXKe MiJ

KOHKPETHE 3aBJaHHS, OCKIJIbKM CTBOPUTH CUCTEMY Ta

3po0uTH 1i MAKCUMaJIbHO MPOCTOI Ta YHIBEPCAIBHOIO

nyXe ckiaaHo. Po3risimarodu rotoBi pillieHHS, CIif
3BaXXyBaTH Ha I[iHy, aJi’)Ke, HaBiTh TOTOBI MporpaMHi

NPOAYKTH MOTPIOHO HaNamITOBYBAaTH Ha BUKOHAHHS

NMEeBHUX 3aBJaHb, & B MONAJbIIOMY BUIIJIATH KOIUTH

Ta 4ac Ha MIATPUMKY iX QYHKIIOHYBaHHS.

[MoBepTatouuchk o pob6oru 3 NoSQL 3a3Hauumo,

Mo I CHCTEMH MOXJIHUBO OHOBIIOBAaTU Habararo

HBUJIIE Ta JEUIeBIIE Yepe3 MEHIIY KiJIbKICTh BUMOT

10 po3poOHMKa Ta KiHIeBOro mpoaykry. [Ipukiamom

BIPOBAJKEHHS MOXYTh CIYTyBaTH pe3yJbTaTH OTPHU-

mani B HICJT «OXMATAUT». 3ayBaxuMo Ha HU3KY

nepe.ar:

* HajaiiiHicTh po6OTH (HABITH MPHU OHOBJEHHI OJHO-
ro 3 KOMIIOHEHTIB iHIII 3HAXOIATHCS B poOoUOMY
cTaHi);

* TpocTOTa 3aCTOCyBaHHS (IepCOHAN JiKapHi BUTpa-
yae MEHIIEe Yacy Ha Te, 100 HaBYUTHCA NpanioBaTH
3 CHCTEMOIO; cHcTeMa 3abe3neuye 3pyuHUi BUTIA]
NAaHUX, IO JO03BOJISE 3aCTOCOBYBATH il y Oyab-
SIKOMY TiAPO3MIiJi JiKapHi Bif mpocToi peectpamii
nmamieHTa a0 CKIagHUX mpouenyp oOpoOieHHsA
laHUX, BEJEHHSA CTAaTUCTUKHU YU CHCTEM, LIO MO-
KYyTh HaJaBaTH pEKOMEHMAIil K Jikapr, Tak i
Mali€eHTy);

* aBTOMAaTH30BaHICTh ([[03BOJISIE€ TEXHIYHIN MiATPUM-
i mpocTilie Ta mBUAIIEe 00CIyroByBaTH KJIIE€HTIB,
BUpIIIYBAaTH NMUTaHHS Npu 3001 cucremu, abo Ha-
BiTh pOOHUTH BCE 1€ B aBTOMAaTHYHOMY PEKHMI,
HaJalw4u ajMiHiCTpaTopy TiJAbKH 3BIT MpO CBOI
nmii, me 1 Koau cTtaBcd 301, K1 3aX0QH BXKMJIa camMa
cucteMa, o0 He BTPATUTH Ipale3JaTHICTh, 1 Ha-

BiTh pekoMeHIanii momo 3axofiB, fKi MOTPiOHO
BXHTH JUIS MOJOJaHHS MPOOIeMu);

* IIBHUIKICTH 10 CTYNy Ta THYYKICTh (MiATPUMYETHCS
MPUHIMII JIHIHHOT MacmTaboBaHOCTI: YUM Oinbie
KOMI'IOTEPiB Ha BiAAiJICHHS, TUM HIBUJIIIE CUCTEMA
Npale — 1e T03BOJIs€ 32 HEOOX1JHOCTI mepepos-
MOAIISATH PECYPCH MiXK HUMHU, TOOTO SKIIO HA OJHE
3 BigjiJieHb BIaje Jy)KE BEJIUKE HAaBaHTaXXCHHS,
a cucteMa, Halnpukiaa, Oyne BKIHYaTH B cebe
(GyHKIiI0 po3mojiny Mali€eHTiB HAa IPyNHU 3a IEB-
HUM KpPHUTEpiEM — JiarHO30M, BIKOM, TOIIO — TO
B HEHABAHTAXXCHOMY BIAAIJICHHI IPOCTO HEOOXIiTHO
Oyje mepeHaJalTyBaTH CUCTEMY MiJ moTpeOu Ha-
BAHTAXXCHOTO BIJAIJICHHS, 3p03yMIJIO 32 YMOBH, L0
BOHH 3HaXOJATHCS B OJHIN Mepexi);

* HeoOMEXeHIiCcTh (€ MOXKIHMBICTH J0OJaBATH HOBI Ta-
6nuii 6e3 mopymeHb HidiCHOCTI, TAKOXK I1€ KOPUCHO
SKIIO OJXHWH 3aIllMC IMOBUHEH BKIIOYATH B cebe Bin-
HOUIEHHS 0 ACKUIBKOX IHIIMX, HAPUKIAA: OJAUH
nmamieHT — JIeKinpka Jikapi). B pensuiiinux 6a3ax
NaHUX Ied 3B'SI30K HA3UBAETHCA «OIHH IO Oara-
ThOX» 1 MOTpeOye CTBOPEHHS NMPOMIXHOI Tabuui

(puc. 3).

TD nauienra ID nauienra ID nikaps

JIaHi Mpo HbOTO ID nikaps fioro pax

Puc. 3. Ilpuknan 3B'A3Ky 4epe3 NPOMiKHY TaOIULIO

NoSQL mo3BoJisie HAaNpAIMy HaAATH BIAHOIICHHS Bif
nmamieHTa 0 Jikaps 4yepe3 BiJCYTHICTh OOMEXEHHS
LiJICHOCTI.

3 MiHYCiB CHCTEMH MOXJUBO BiIMITUTHU TiJIBbKHU TE,
o 3aBAsku 30epiranHi 0a3 B yHiKanbHIH popmi ix
00poOiieHHs Ta GOpMaTYyBaHHS MOXYTh 3aHHATH OlJIb-
e 4acy, a TaKoX BUKJIHMKATH HEOOXiHICTh CTBOPHUTH
NnpaBuJia Y4 pEKOMEHJAIlil 1100 HaMmoOBHEHHS. Bin-
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CYTHICTb OCTAHHIX MOXE€ HPHU3BECTH IO CTUXIHHOCTI
30epiraHHs JaHMX Ta 3BECTU HaHIBEeUb WIBUIKICTH
JOCTYyNy, OCKIIbKM IpalIOBaTH 3 HUMHU Oyne Ayxe
CKJIAJHO.
BucHoBkn-pexkomMenganii. BrnpoBagxenHs 3a-
NPONOHOBAHOTO MHiAXogy Mae 06araTo HO3HUTHBHUX
acnekrtiB guss HACJI «OXMATAUT». [Ipore morpe-
Oye 3BaXXeHOCTI Ta cepilo3HOro ompamnloBaHHS 4Yepes
yHiKaJlbHICTh NMOOYHXOBU CHUCTEMH Ha OCHOBI rpadis
i MiHiMyM oOmexeHnb. Cuig me A0 mo4yaTky po3po-
OGJIeHHS YiTKO BCTAHOBUTH BHMMOTHU SK A0 BHUTIAILY
mo0 YHUKHYTH CHUTyalii, KOJM KiHIEBUH NMPONYKT HE
3aJ0BOJIHAE TEXHIYHUM (HE BUCTAa4Yae pecypciB mus
po6oTu) Ta GpyHKUiIOHaNbHUM (cHCTeMa HE BUKOHYE

BCiX HeoOXinHUX (yHKUiil) BUMOTram.

BucHoBkH.

1. Ilpu po3poOui neBHOT0O aBTOMaTH30BaHOT0O pobo-
yoro Mmicus abo mpoctoi 0a3um naHUX HEOOXigHO
TOYHO PO3YMITH, AIKUH NPOAYKT HEOOXiJTHO OTpH-
MaTH.

2. Cporoani 3actocyBanHss NoSQL € inHoBauiiHum.
I[IpoTre BUKOpPHCTAaHHSA TAaKOro MiJIXOAY € NOLiNb-
HUM, SIKIIO HWOEThCS NMPO 3aAyM Ha MalOyTHe Ta

NiJTPUMKY poOOTH 3 y>K€ 'OTOBUMHU PIlICHHIMHU.
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