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NMPO [OCBIA MIFPAUII BAHUX NALIEHTIB NMPU BNPOBAOXXEHHI BIJIbHO
PO3MNOBCHOAXKYBAHOIO NMPOrPAMHOIO 3ABE3IMNEYEHHA MIC EMK 3
BIOKPUTUM KOAOM
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ABH3  "TepHoninbcbkull OepxasHuli meOu4yHul yHieepcumem imeHi | H. [opbayescbkoeo
MO3  YkpaiHu"

[MokasaHo anbTepHaTMBHI MiAXo4M A0 BNPOBaMAXEHHSA CyYaCHWX NporpamMHuMX AoAaTKiB B ranysi oXopoHu 3gopos's. Hase-
aeHo npuknagu BukopucTtaHHg M3 MIC EMK B cTpykTypHUX nigposginax TepHoNinbCbKOro AepxXaBHOro MegU4yHOro YHi-
BepcuTeTy imeHi |. A. NopbayveBcbkoro. OnucaHo Hegonikn BukopuctaHHsa MIC "MepguyHa peectpaTtypa”. 3anponoHoBaHoO
MeToAMKYy Mirpauii gaHux nauieHTiB mixx Bl MIC pi3Hux cdopmartiB. 3gincHeHo 3BopoTHe npoekTtyBaHHa B MIC "MegunyHa
peectpatypa" ta MIC OpenEMR 3 meTol0 BM3HA4YeHHA NpuHUWNiB 36epiraHHs AaHux nauieHTiB. Po3pobrneHo komnnekc
3anuTiB Ha MoBi SQL ans peaniszadii npouecy mirpadii gaHnx. [NokasaHo npuknag BUKOHAHHA npoueaypu Mirpauii gaHux 3
b MIC "Megu4yHa peectpaTypa" B b MIC OpenEMR.

KnrouyoBi cnoBa: meaunyHi iHdpopmauilHi cuMcTeMn, enekTPOHHI MeAWYHi KapTKu, nporpaMHe 3abesneyvyeHHS 3 Bigkpu-
Tum kogom, SQL-3anuT, Mirpadis gaHux.

Ob OMNbITE MUTPAUUN OAHHbLIX NALUMEHTOB NPU BHEOAPEHUU
CBOBOAHO PACIMPOCTPAHAEMOIO NPOrPAMMHOIO OBECINEYEHUA MUC
9MK C OTKPbITbIM KOAOM

A. B. CemeHey

'BY3  "TepHononbckuli 2ocydapcmeeHHbIll  MeOUUUHCKULU  yHusepcumem
umeHu W. HA. [opbayesckoeco MO3 YkpauHb!"

Moka3aHo anbTepHaTMBHbIE NOAXOAbI K BHEOAPEHUIO COBPEMEHHbIX NPUIOXeHUA B obnacTu 3apaBooxpaHeHus. MpuBeneHsl
npumMepbl ucnons3osaHus MO MUC 3MK B cTpykTypHbIX nogpa3aeneHmsax TepHONonbCKOro rocyfapCTBEHHOro MeguLUNHCKOro
yHuBepcuteta umenun N. A. Nopbayesckoro. OnucaHbl HegocTaTku ucnonb3doBaHua MUC "MeguumHckas peructpatypa”. MNpea-
noxeHa MeToAuKa nepeHoca gaHHbIX nauueHToB mexay bl MUC pasnuuHbix opmaTtos. OcyliecTBrneHo obpaTHOe MpOoeKTu-
poBaHue b1 MNUC "MeauuuHckasa peructpatypa" 1 MMC OpenEMR c uenbto onpegeneHns NpuHUMNOB COXPaHEHUsS! AaHHbIX
naumeHToB. Pa3pabotaH komnnekc sanpocoB Ha A3bike SQL Ans peanusauum npouecca Murpauumn gaHHbix. NokasaH npumep
BbINOJTHEHMS npoueaypbl Murpauum gaHHeix n3 b MUC "MeanuunHckasa pernctpatypa" B 6 MNC OpenEMR .

KniouyeBble cnoBa: MeaWUMHCKME MHMOPMaALUOHHbIE CUCTEMbI, 3NEKTPOHHblE MeAWMUWHCKME KapTbl, MporpaMmHoe
obecrneyeHne c OTKpbITbIM kodom, SQL-3anpoc, mMurpauvs gaHHbIX.

ABOUT EXPIRIENCE OF THE PATIENT DATA MIGRATION DURING THE OPEN
SOURCE EMR-SYSTEM IMPLEMENTATION

A. V. Semenets
SHEI "Ternopil State Medical University by I. Ya. Horbachevsky of MPH of Ukraine"

An alternative approaches to the implementation of software applications in medical practice and education are shown.
Examples of the EMR software application in Ternopil State Medical University by |. Ya. Horbachevsky divisionsins are
presented. The disadvantages of the MIS "Medical reception" are shown. The method of the patient data migration between
different MIS database types is propoused. The reverse engineering of the MIS "Medical reception" and MIS OpenEMR
databases is done with investigation of the patient data storage organization principles. The complex of the SQL queries for
the support of the data migration process are created. An example of the data migration between MIS "Medical reception”
and MIS OpenEMR databases is given.

Key words: medical information systems, electronic medical records, electronic document management with open-
source software, SQL query, data migration.
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Beryn. KonnenrtyansHi HalpsIMKH BIPOBaIKCHHS CY-
YacHUX IH(POPMAIIHHUX TEXHOJIOTIH Y METMYHOMY 3aKJIaIi
BKJTIOYAIOTh[ 1]:

1. ®opMyBaHHS Ta M ATPUMKA IECKTPOHHOT METUIHOT
kapTku namiedTa (EMR - Electronic Medical Record).

2. ®opMyBaHHSI MOJIENI E€IEKTPOHHOTO TOKYMEHTO-
00irYy.

3. ABToMaTH3aIlis (piHAHCOBOTO, KaJJpOBOTO Ta EKOHO-
MIYHOTO OOJIIKY.

3a OCTaHHI POKH B rairy3i OXOpOHH 370POB'S YKpaiHu
CYTTEBO aKTHUBI3yBaBCs MPOIIEC BIIPOBAKCHHS €JIeKT-
POHHUX MeIUYHHMX KapTOK (3amuciB, icTopiii xBo-
poou) namienta (EMK) [2, 3, 4]. Tpuarots mporiecu
PO3pOOKH 1 BIIPOBAPKEHHS BIIMOBITHUXMEANIHUX 1H(OP-
MariiHux cucreM (MIC) BITYM3HSHOTO BHPOOHHUIITBA.
30KpemMa, Ha 3arajbOHaNiOHATEHOMY PiBHI YPSIOM po3-
M0YaTO peati3aliio MTOTHOTO MPOCKTY BIIPOBAKECHHS
EMK. IIpoekT cpssMOBaHU HAa ONTUMI3AIIF0 HaJaHHS
MEIUYHHUX IIOCIYT HACEIEHHIO, 3alpOBaKEHHS CTpa-
XOBOI MEJIUIMHHM, MiHIMI3aIlil0 BUTPAT HA OXOPOHY 3710~
poB's [5, 6]. Konneniis EMK 6a3yerhbcst Ha 3ampoBa-
JUKeHHI Ta BUKOpUCTaHHI eauHoi 6a3u nanux (B) mpo
MAIEHTIB, JIOCTYII J0 AKOi 3MOKYTh MaTH MEJWYHI 3a-
KJIa 1, KOHTPOITIOIOUi OpraHu Ta marieaTi. OTHaK 3Had-
Ha YaCcTHHA IPOEKTiB 3 BupoBamkeHHsM EMK marmien-
Ta, 0OCOOJMBO y NEPKABHHUX Ta KOMYHAJIbHUX MEIUIHUX
3aKianax, 3AiHCHIOETHCS 3 YACICHHUMHE MPOPaxyHKaMHU
1 moMuikamu [1].

1. Ananiz icuyrouux piwmens. Bukopucmanna MIC
EMK ¢ cmpykmypuux nioposdiax TIMY

OxpeMuii MpOeKT aBTOMAaTH3aIlil iHGOpMaIiHUX MPO-
TIECiB y IOBIJIBHOMY MEJIMYHOMY 3aKJiaJli Ha OCHOBI BIIPO-
BajpkeHHs [13 MIC EMK MokHa pearizyBaTd B paM-
KaX HACTYITHHUX TPHOX aIbTEPHATUBHUX IiTXOIIB:

1. BopoBapkenns icHyrodoro komepiiiiHoro [13 MIC
EMK.

2. Anamrranisi BUTBHO po3moBcroKyBanoro 113 MIC
EMK 3 BiIKpHTHM KOJIOM.

3. Po3poOka BIacHOro, CIEiaJbHO CIIPOSKTOBAHOTO
I13 MIC EMK.

[lepeBaru Ta HEIONIKA BKa3aHUX aJbTEPHATUBHIX
MIIXOJIB IETATBHO PO3IIISAHYTI aBTOPOM B poboTi [1].

VY 5 ciIbChKHX HAcCEIeHWX MYHKTax TepHOIMUIbCHKOI
o0JIacTi Ait0Th HABYAITLHO-TPAKTHYHI IIEHTPH MEPBUHHOT
Menuko-canitaproi gonomoru (HITLIIMCI), BiakpuTi
TepHOMTBECEKUM Jep>KaBHIM MEIITYHAM YHIBEPCUTETOM
imeHi I. . Topbauerchkoro (T/AMY) 3a cripusiHHS MicIie-
BOI BIaau.yY IICHTpaX BaxXTOBHM METOIOM MPAIIOIOTH
TPYIIH JIIKapiB-IHTEPHIB Ta CTYICHTIB-IIECTUKYPCHUKIB.
Beci 3akinanu 3a0e3mnedeHi HeoOXiTHUM KOMIUIEKTOM Jiar-
HOCTHYHOTO YCTATKYBaHHI, KOMITTOTEPHOIO TEXHIKOIO Ta
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KOMYHIKaIIHHUM 00JIaJHAHHSAM 3 JIOCTYIIOM JIO MEpPEexi
IHTEpHET, 1110 T03BOJISE, KPIM 1HIIIOTO, IPOBOIUTH BijIa-
JieHe KOHCYJIbTYBaHHS XBOPHX. IJIsl MPUKITay, JIUIIIE IPO-
Trom 2012 p. y HITHIIMCATAMY 0Oysno nmpuiHSATO
2584 amOynaTopHux XBopux [7].

3 momenty ¢opmysanus B HITIIIMC]I ans peecrt-
parii TaHuX MaIieHTiB OyIIo 3aIpOBaKEHO BUKOPHCTaH-
Hs MIC "Menuuna peectparypa" (http://
www.altinfomed.ru/jmr/). Jlana MIC e mae Ge3KOIITOBHY
BEpCil0 Ta MpocCTa [Tl OCBOEHHS Ta BUKOPHUCTAHHS Tep-
coHasioM. Ha xanp, came Oe3KOMTOBHA BEpCist Ma€ psij
CYTTEBUX HEIOMIKIB:

* BigcTyHicTh 0araToKOpUCTYBallbKOTO PEXUMY PO-
6orn.

* MonomnoneHMiA foctym 10 BJ] B daitmoBomy peximi,
10 MEPiOUYHO MPHU3BOAMTS JI0 11 BUXOy 3 Jiaxy. Yacto
npH 11boMy AaHi B B/l BTpayaroThcs.

* BiZIcyTHICTh MOKITUBOCTI POOOTH 3 METUIHUMH 300-
PaKCHHIMU.

Ockinpku Ha caiiti MIC ocTaHHiI OHOBJIEHHS JATOBA-
HO 24.03.2011 Ta po3pOoOHUKY HE BiIMOBIAIOTH 32 BKa-
3aHUMH KOHTAaKTHIMH JaHUMH, aBTOP 3pOOHB BHCHOBOK,
mo miaTpuMKy gaHoro [13 mpunmaeHo. BuHukae mpo-
onema 3mian MIC "Mennyna peectparypa" Ha OUIBII
cydacHe Ta skicHe [13 EMK.

MeTta po6oTu. bazyrourcs Ha BUCHOBKaX podoTH [1]
Ta JOBIAKOBIHM iH(pOpMaIi [8], aBTOPOM MiATOTOBICHO
MPOEKT PO3TOPTaHHsI BUTHHO po3noBciomkyBanoi MIC 3
BizkputuM komoM OpenEMR (http:/www.open-emr.org/)
quts 3actocyBanus B HITLIIMC TAMY. [ns peani-
3aIlii BKa3aHOTO MPOEKTY HEOOX1THO:

1. Bcranosutu ceppep MIC OpenEMR B BipTyasb-
HOMY OTOYCHHI MepexeBoro kiactepa T/IMV.

2. 3OifiCHUTH TOYaTKOBE HANAINTYBAHHS OCHOBHEX
napameTpiB MIC OpenEMR.

3. Po3puty nporeypy Mirpartii JaHHX NaIi€HTiB 3 0a3u
nanux (bJ) MIC "Menuuna peectpatypa" B b/l MIC
OpenEMR.

4. 3MIHCHATH MIrpaIifo MEIUIHUX JAHUX MAIIEHTIB 3
Bl MIC "Menuuna peectpatrypa" B BbJ[ MIC
OpenEMR.

Mertoro poboTH € TIpeACTaBICHHS PO3POOICHOI aBTO-
POM METOMKH Mirpariii MequaHuX naHuX Mix B/] pizHoro
(hopmary i CTPYKTypH MPH BIPOBAKCHHI BIJIBHO PO3-
noBcrokyBanoi MIC EMK 3 BiIKpUTHM KOJOM
OpenEMR.

2. ITiozomoexa inghopmauiitnoi ingppacmpykmypu
T/IMY ona 3anpoeaosycenns euxopucmannua MIC
OpenEMR

2.1. 3acTocyBaHHsI TexXHOJOriii BipTyani3zanii B
indopmauniiiniii indpacrpykrypi TAMY
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MepeskeBuii KJacTep BUCOKOT JOCTYITHOCTI OYJIO CTBO-
pero B TIIMY Ha movatky 2013 poky 3a iHII[IaTHBH aB-
TOpa Ta HOro Koler, B paMKax IMPOEKTy peopraHizarii
iHpopmaniiiHoi iHppacTpykTypr BH3 [9]. Ha mouatok
2014 poky kiactep BKJIrOYae 4 (Gi3UIHUX CEPBEPH, SKi
00'eTHaHI B €IMHY CTPYKTYPY 3a JOIOMOTI'OIO ILIaThOpPMHU
BipTyaumi3aii 3 BigkpuTuM kogoM Proxmox VE (http:/
WWW.pProxmox.com/proxmox-ve).

B xmacrepi 3apa3 mparioe 21 BipTyanbHa MaIinHa
(BipTyanbHi cepBepr). Kijbka 3 HUX € TECTOBHM IJIaT-
(hopMamu IS BiAMIpAIFOBaHHS HOBUX TEXHOJIOTIH. 30K-
pema, 1ue cepep EMK TAMY  (http://
openemr.tdmu.edu.ua/openemr/), Je BCTaHOBIEHO
MICEMK 3 Bigkputum kogom OpenEMR.

2.2. BctaHoBJIeHHsI Ta HAJAlITYBaHHSI cepBepa
MIC OpenEMR B TIAMY

MIC EMK OpenEMR sBisie coboro kpoc-miargop-
MOBHUH BeO-moaaTok, Hanucanuii moBoto PHP. Octan-
Ha Bepcis MIC OpenEMR, a Takox BCi OHOBJICHHSI JTO
TIOTIEPETHIX BEPCiH TOCTYIHI JJIs 3aBaHTaKEeHHS 3 oi-
miitHoro cairy (http://www.open-emr.org/wiki/index.php/
OpenEMR Downloads). [[ns 3aBaHTakeHHS JTOCTYIIHI:

* TUCTPUOYTHBH CKPUNTY IHCTAJAIIT U TUIATPOpPM
Windows Ta Linux;

* inTerpoBannii maker MIC OpenEMR+ BeG-cepsep
XAMPP mis mBHAKOTO 3alycKy cepBepy IutaTtdopmi
Windows;

* TOTOBHUII 00pa3 AUCKY BIpTyanbHOI MAIIMHU, CyMiC-
Huii 3 VMware (http:// www.vmware.com/products/

player/overview,html) Ta VirtualBox (http://
www. virtualbox. org/).
Cepeep MIC  OpenEMRTfIMy  (http://

openemr.tdmu.edu.ua/openemr/) mpaitoe Mg KepyBaH-
gaM OC Ubuntu 12.04 LTS. I"crananiro 341MCHEHO
BIJITIOBIZIHO JI0 BKa3iBOK, IO HASBHI B JOKyMEHTAIIil Ta
Ha odimiiiHomy caiTi (http://www.open-emr.org/wiki/
index.php/OpenEMRInstallationGuides).

[pomec 3xilicHEHHS TOYaTKOBOTO HAJAMITYBaHHS OC-
HoBHUX napameTpiB MIC OpenEMR npoBezero Bifmo-
BimHO a0 iHCTpykuii (http://www.open-emr.org/wiki/
index.php/Setting Up_Your Clinic 4.1). IIpu upomy:

* CTBOPEHO HEOOXI/IHI 3aITUCH B CITUCKAX - TPOMaJIsH-
CTBO, KOJIY 1 HA3BU KpaiHH, PerioHy, MicTa.

* HaJIAIITOBAHO MAapaMETPH cepThudiKaTa Oe3MeKH st
3nidcHeHHs JoBipeHoro SSL-mimkiroueHHsS (AmMiHicT-
pyBaHHs —»lame —» CepTudikaTh).

* BBEJICHO JIaHI PO MEAWYHI 3aKiaau/aMOynaTopii y
ctpykrypi TAMY, sxi Oyayts BukopucToByBaTH MIC
OpenEMR B mepmry gepry (tabm. 1).

* ockinbku B BJ] I13 "Menuuna peectpatypa" nepco-
HaJIbHI JIaHI CTY/ICHTIB-TIPAKTHKAHTIB HE BBOAMJIKCS, TO
JUTS eTaIy Mirparii 1aHux iH(opMarlis mpo KOPHCTyBaviB
Oyna MiHiMi3oBaHa (Tab. 2).

Tabauusa 1. Jlamm pesynbTarie 3anuty g0 Tadnumi facility /] MIC OpenEMR TIAMY

id | name street city state countrycode
3 | TepHomisibChbKa YHIBEpCUTETCHKA JiKapHS Tepuonine | TepHomiabchka 061. | YKpaina
4 |HIOUOOMC/ c. 3apy6unui c. 3apyOunui TepHoninbcbka 00i. | Ykpaina
5 |HIOOIMCH c. I'annui c. MHununi TepHoninbcbka 00u. | Ykpaina
6 |HIIUIIMCA c. I'oBunis c. ['oBunis TepHoninbcbka 00i. | Ykpaina
7 |HIIOIIMCUH c. KokommwuHii c. Kokommumi TepHoninbcbka 00i. | Ykpaina
8 |HIILUIIMC/ c. VBucna c. YBucia TepHoninbcbka 00i. | Ykpaina

Tabauusa 2. Jlamm pesynbraris 3anuty jgo tadmumi users b/ MIC OpenEMR T/IMVY

id | username | fname mname | Iname facility facilityid
1 |admin Administrator]l | TepHOminbChKa YHIBEPCHUTETChKA JIIKAPHS 3
2 | doctor Joxrtop Joxrtop TepHOMiNbChKAa YHIBEPCUTETCHKA JiKAPHS 3
3 |zarab HNPaKTHKaHT c. 3apyOunui HITLIOMC/ c. 3apyOunui 4
4 |cocos MpPaKTUKAHT c. Kokomwuumi | HITIIMC/l c.KokomuHiri 7
5 | gnuluci MpPaKTUKAHT c. Maunumi HITOIIMC/J c.'aunumi 5
6 | govuliv MpPaKTUKAHT c. l'oBuinis HITOIIMCJI c.I'oBuiis 6
7 |yvusla MpPaKTUKAHT c. YBucia HITOIIMCJI c.YBucna 8
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3. Po3pobka npoyedypu mizpayii oanux nayicnmis
¢ b/ MIC OpenEMR

3.1. BuBuenns crpykrypu BJIMIC "Meauuna
peectpatypa" Ta crpykrypu B/l MIC OpenEMR

KirouoBoto mpo0neMoro mpu mepexofi Bifl BUKOPHC-
tanusg oxuoro 13 MIC EMK 1o iHmoro € 3aiiicHeHHS
Mirparii gaaux. [Ipu boMy moBruHHa OyTH 30epeskeHa ix
IUTICHICTB, JIOCTOBIPHICTh Ta HAMIHHICTh. TOMY BaKITu-
BUM € BUBUCHHS CTPYKTYp JaHHX Ta MOJenel ix 30epi-
rauHs, mo 3actocoBytoThes B b/l MIC EMK, mst goro-
3aCTOCOBYEThCs crenianizoBane [13 monemoBanus BJ1
nuisixoMm mooynoeu UML-moneneit nanux ta ER-mia-
rpam.

B MIC "Menuuna peectparypa" 3acTOCOBYETHCS
cepeep CYPBJl HSQLDB (http://hsqldb.org/). 3Bo-
poTHe npoekTyBaHHs bJl Oyno 3mificCHEHO 3 TOTIOMO-

MEOWYHA IH®OPMATUKA
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roto [13 Astah professional (http://astah.net/) 3 cneri-
anmizoanuM 1urarinom (http://astah.net/features/db-
reverse-plugin). B minomy, BJ] "medwork "nanoi MIC
MictuTh 44 Tabmuni. Oanak nepconan HITIIIMCJ]
TAMY BiB 0ONIK JaHUX MAaIi€HTIB Ta MOCIYT HE B
MOBHIN Mipi. TaKUM YHHOM, BaXKJTHBI JJIS TOAQIBIIO-
r0 BUKOPHCTAHHS NaHi 3HAXOAATHCS BCHOTO Y 3 Tal-
mungx (puc. 1). Bei Tabauii mos's3aHi BiTHOIICHHS -
Mmu tuny ""onuH-10-0araThox :

« Patient - nepcoHaJIbHI JaHi MAIIEHTIB Ta MPUMITKH
(8 HITUIIMC TAMY TakoX HOTATKH CTYIICHTIB-TIpaK-
THKaHTIB JI0 iCTOpii XBOpOOH);

¢ Event - indopmMariis mpo 3BepTaHHs, KIIHIYHI BUIAI-
KH Ta JT1arHo3H;

¢ Visit - iHopMallis Ipo TOIATKOBI BI3UTH Ta MPU3HA-
YEeHHS B paMKax OKPEMOT0 KIiHIYHOTO BHIIAIKY.

PATIENT
ID (Ak1) VISIT
DATE_CREATE (E2) D (AKT)
tfﬁgﬂi;ﬁ S SERVICE_ID (IE4.IE5)
HEHE RGE g EVENT_ID (FI) (IE2.IE4)
BESE I O AKY) VISIT_DATE
SEX PATIENT_ID (FIG (ET) Eﬂ;ﬁ?ﬁE—'D =
ADDRESS ICD10_NAME SORET
DESGRIFTION REG_DATE o st
FHOMNE r ¥ piagNosIs_ID = i ::I;JISFJF?S;TACCES"
DOCUMENT_ID | LI - — = .
S F- e e
SERIA ID_FROM_ACCESS B THE ?
ORG_ID (ET) KEYDELETE Bl o
ORG_DATE AUTHOR =)
GIVE NOTE

> KEYDELETE

DOC_DATE
P8L|§ MUM N FERRATIEE
ID_FROM_ACCESS DELAY
RESIDENT
SOCIALSTATUS
PLACE_OF EMPLOYMENT
UID (E2)
KEYDELETE
FATGROUF_ID

Puc. 1. Tabmuni B b1 MIC "Menuuna peectparypa', Mo CIIyXaTh s 30epiraHHs KIHIYHO BaXKIJIUBOT
iH(pOpMaIIii PO MaIlieHTa.

B MIC OpenEMR 3acrocoByetbest cepsep CYPB]]
MySql (http://www.mysql.com/). Ha caiiti npoekty € ko-
porkuii onuc ctpykrypu BJ1 (http://www.open-emr.org/
wiki/index.php/OpenEMR_System_Architecture) Ta
MPU3HAYCHHS OKPEMHUX Ta0JUIb. 3 METOIO Bizyasizarlii
3B'SI3KiB MiK TAOJIUISIMH TaKOK OYJI0 3/1IHCHEHO 3BOPOTHE
npoektyBaHHsA b/ - 3a gnomomororo 113 MySqlWorkbench
(http://www.mysql.com/products/workbench/). 3aranom,
Bl "openemr" nanoi MIC mictute 160 Tabmumps. Ha
pUCYHKY 2 moKa3zaHO CcTpykTypy wactuHu bJ] MIC
OpenEMR, sika Oyzie 3ajisiHa B TIpoOIIeCi Mirpaiii qJaHuX.

[Nepeniveni Ha pucyHky Tabiuimi b/l MaroTh HACTyITHE
[PU3HAYCHHSL:

e users - rnepenik kopuctypadis MIC;

« facilities - mepenik JiKyBaJbHHX 3aKJiajiB/aMOyia-
TOPIH;

e patient_data - netanbHi MepCOHATBHI AaHI NAIIEHTIB
(ounprre 50 monis);

e lists - mepenik 3aXBOPIOBaHb 3 KIIIHIYHHM OITHCOM
Ta JIIAarHO30M JUIS KOJKHOTO MAI[i€HTa;

e forms - mepenik GopM (JOKYMEHTIB) MO KOXKHOMY
KJITIHIYHOMY BUTIAJIKY / BI3UTY JJIs1 KOYKHOTO MMAIli€HTA;
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e form_encounter - nani ¢opmu peectpariii geranb-
HOI iH(OopMaIlil 10 KO)KHOMY OKPEMOMY KITIHIYHOMY BH-
MaJIKy/BI3UTY KOXKHOTO TAIli€HTA;

e form_dictation - nani hopmu Ty "HI0JCHHUK/OTIHC
Bi3UTY" 0 KOXXHOMY OKPEMOMY KIIIHIYHOMY BUNAJKY/
BI3UTY KOXKHOTO MAI[i€HTA;

* issue_encounter - B3aeMO3B'S30K MiX 3aXBOpIO-
BaHHJIMH Ta 3aPEECTPOBAHUMH KITIHIYHUMH BUIIaJKAMH
/ BI3UTaMH [UJIsSI KOYKHOT'O IIal[i€HTa;

e openEMR postcalendar events - inpopmariist npo
nozii (BI3UTH Nalli€HTiB, rpadiku podOTH epcoHamy i T.1.).

e
-

| fadility S

< | users ®

" | openemr_postcalendar_events »

__________ ii
| patient_data A —< T hets 5
T {F =—a %ll
l ————— -
+ :I: |
"] form_dictation  » "] form_encounter  » :
!(ﬁ [ — ¥ 1
| forms b 3 — — —————i- | issue_encounter »

Puc. 2. Tabnuui B BJ] MIC OpenEMR, 110 Oy1yTh BAKOPUCTOBYBATHUCS B IPOIIECi Mirpaliii JaHUX Nalli€HTiB.

3.2. CTBOpeHHs A0JATKOBUX MNOJiB AaHuXx B B[
MIC OpenEMR

MIC OpenEMR niarpumye GpyHKIIOHAT CTBOPEHHS Ta
penaryBanHs (opM 0OpOOKH JaHUX MPO Bi3UT HA OCHOBI
MakeTiB - Layout-Based Visitforms (http://www.open-
emr.org/wiki/index.php/LBV_Forms). Jlanuii iHcTpy-
MEHT JI03BOJISIE BHOCUTH 3MiHU 1 B PsiJI ICHYIOUHX (POPM.
Lle n03BONMI0,30KpEeMa, BHECTH HEOOXi/iHi 3MiHU B (hop-
My MEepCOHANBHUX JAaHUX MaiieHta (AJAMiHICTpYBaHHS

—» ®opmu —» PenaryBatu makeT —» [lepcoHalnbHi faHi):

1. B kareropito "Who" ("Xmo") noGaBneHo 2 mnomus
naHux 3 tuaoM "Texcmoege none " 3 MITKaMH, BIAIOBII-
Ho “pasp ser’’Ta “pasp num’ mis 36epiranus iHpOD-
Marii npo nacnopTHi naHi namienta. B tabmuio B
patient data mpu 1bOMYy aBTOMAaTHYHO J00aBJIEHO
BIIMOBIJHI MONIA AaHUX — Pasp sSer Tapasp num.

2. B kareropito "Choices” ("Bubip") nonano Ttun
nanux "Jlikysarenuili saxiad "3 wmitkowo facilitylD). B
tabnuto bJl patient data npu npOMy aBTOMaTHYHO J10-
OaBneHo BiamosigHe moine ganux - facilityID.

CknanoBum komnoHentoM MIC OpenEMR e iHcTpy-
MEHT Bi3yalnbHOro axaminicrpyBanHs CVYPBJ]
MySQLPhpMyAdmin (http://www.phpmyadmin.net/).
Lle mo3Boisie, 3a HEOOXIAHOCTI, BHOCHUTH MPAKTHYHO
Oynp-ski 3minu B ctpykrypy b/l MIC OpenEMR. s

3a0e3neueHHs HaJiiHOCTI poliecy mirpaiii fanux, B bJ]
MIC OpenEMR 0yno noaHo HACTYHUHN TEpeITiK TUM-
YaCOBUX OJIB JaHUX:

1. Monemedreg pid B Tabuuni patient_data, lists,
formencounter, forms, formdictation,
openemr_postcalendar_events

2. Ilone medreg eventid B Tabmumi lists,
form_encounter, forms, opcncmr_postcalendar_cvents.

3.3. IlinroToBKa mepeikKy KOHCTAHT JJsl HPo-
necy Mmirpaunii gaHmx

CdopMoBaHO mepenik KOHCTAHT JJis MEepEeHECeHHs
JIAHUX TalieHTa (30KpeMa,3HaueHHs 110-3aMOBYYBaHHIO
B TAOJNMLSX IS TOJIIB TUIY: CTaTh, MOBA, KpaiHa, 00-
JacTh 1 T.1.) Ha ocHOBI MiTok ID cnimckie OpenEMR.

[Migroroano aaui (1uB. Tadu. 1) mpo JiKyBanbHI 3aK-
Jaay HACTYIHUM 3allUTOM:

SELECT 'id', 'name', 'street',
'city', 'state', 'country code 'FROM
"facility'

[MinroroBano pani (Taba. 2) mpo mepcoHaln
HITHIIMC/] HacTynHUM 3aIuTOM:

SELECT 'id',
'mname’, 'Ilname’,
'facility id' FROM

'username’, '"fname',
'"facility',
'users'
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3.4. Po3po0ka MOKPOKOBOI0 ajJropuTrMy Ta BH-
KOHAHHS Tpouecy Mirpauii 1aHux

3a pesynbratamu BuueHHs cTpyktyp bl MIC "Me-
quuHa peectpatypa" ta B/ MIC OpenEMR po3po06-
JICHO TIOPSIOK Mirpamii JaHUX, IO BUKJIAJICHUN y BUT-
JISUT1 TOKPOKOBOT 1HCTpyKIii. 1{fo iHCTpyKIlito Oyio 3ac-

MEOWYHA IH®OPMATUKA
- TA IHXEHEPIA

Mirpariis JaHux 3aiACHIOBasacs 3a Jormomororo 13
SQLWorkbench (http://www.sql-workbench.net/).
OcobOmuBicTio ganoro I13, cepen iHIIOro, € MITPUMKA
pobotu 3 odboma CYPBJl - HSQDBMySQL Ta Ha-
SIBHICTH crieniaibHoro Moayiisi DataPumper (puc. 3), o
JIO3BOJISIE IMIIOPTYBATH JIaHi 3 Ta0OJUI/3anuTy oaHiel b

B TA0JIULIO 1HIIOT.

TOCOBAHO JI0 IMIIOPTY 1JJaHUX 3 KOXKHOT HassBHOT Korii b/
MIC "Meaununa peectparypa', SKHX Ha JaHHUH 4ac € 5
- o kiekocti HITHIIMC/I, mo ¢yHrkiionytots B TMY

# . Data Pumper [jmedreg_test -> openemr_vm] = ] DLX__|
Source Target
iSource profile: jmedreg_test | _," | Target profile: openemr_vm
Schema Table Schema Table [V Auto-sync target
! Zl =Sl = |[patient_data =[]
Source Column l Target Column I Key r
(Skip target column) title I3 _:J
LANGUAGE lanquage I —
(Skip target column) financial I3
FNAME fname | |
LNAME Iname IO
MNAME mname I
DOB DOB I3
STREET street | _v_]
SQL Query for source | Update options for target
P -
1select 'ukrainian' as language, FIRST NAME as fname, [ Delete target tat
2 LAST NAME a3 lname, MIDDLE NAME as mname, BORN aa DOB,
3 ADDRESS as street, 'TE' as state, 'UA' as country code, I™" Ignore identity columns
4 PLACE OF EMPLOYMENT as occupation, PHONE as phone home, [~ Continue on error
5 DATE_CREATE a3 date, [ Drop raetisble. [ fanore DROP &6
6 case SEX when 0 then 'Male' when 1 then 'Female' end AS se SR salibiatezaalic
7 £49+id as pid, 3 as ref_providerID, 4 as facilityID, Commit every
8 1id as medreg pid Batch size I
9 from patient
Mode insert ¥
4 | ] Before each table |
[ | After each table
Rehjevecohmr]sfu’ query 7‘ Use SQL query as source [V I
Start I Stop I | Show script I Help l Close I

Puc. 3. Jliaorose BikHO Momyist DataPumper I13 SQLWorkbench 3 HanamTyBaHHSIMH apaMeTpiB MpoIecy
Mirparlii IepCOHATBHUX JAHUX MAI[IEHTIB MK TaOIUIsIMu pizHUX B/1.

SELECT ‘ukrainian’ as language,
FIRST NAME as fname, LAST NAME as

B pesynprati, anroputM mirpanii ganux 3 bJI MIC
"Menuuna peectparypa" B B/l MIC OpenEMR e na-

CTYITHUM:

1. OTpuMaT MakCHUMalbHE 3HAYCHHS IOJIS IEPBHH-
Horo kimoya pid B Tabmumi patient data MIC OpenEMR
TaKHM 3aIMTOM:

SELECT max (pid)
patient data

2. IligrotyBatH TMepcoOHAaNbHI JaHi MAIi€HTIB IS
Mirpartii. Tekct 3anuTy HaBeJIeHO HIbKYe. SHAYCHHSI OB
ref providerlD ta facilitylD 3MIHIOEThCS
BinoBiaHO 10 noTouHoi b/l MIC "Mennyna peectpa-
Typa" 3rimHo mammiB (auB. Tabxa. 1, Tabm. 2):

AS MAX PID FROM

lname, MIDDLE NAME as mname, BORN as
DOB, ADDRESS as street, ‘TE’ as state,
‘UA' as country code,
PLACE OF EMPLOYMENT as occupation,
PHONE as phone home, DATE CREATE as
date, case SEX when O then ‘Male’
when 1 then ‘Female’ end AS sex,
(id+MAX PID) as pid, 3 as
ref providerID, 4 as facilityID, num
as pasp num,ser as pasp ser, id as
medreg pid FROM patient
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3. 3aifiCHATH IMIIOPT JaHWX MAIli€HTIB B TaOJHUIIO
patientdataMIC OpenEMRwmoxyncm DataPumpern3
SQLWorkbench.

4. IligrotyBaTH AaHi MPO MONEPEHI 3aXBOPIOBAHHS
Ta IarHO3M JiJIs Mirpanii. TeKcT 3amuTy HaBEJACHO HHK-
ye. 3HAYEeHHA M0 USer 3MIHIOETHCA BIAMOBIIHO 10
notouHoi b/l MIC "Mennyna peectpaTypa" 3riHO 1aM-
my (auB. TaOJI. 2). 3HAYEHHS MOJIA title MICTHTh KO-
POTKHH OIKC KIITHIYHOTO BUTIAJIKY 1 JIIMITY€ETBCSI 110 JIOB-
»kuH1. 3HaueHHs 1o diagnosis 00MeXKy€EThCS JIHIIE KO-
JIOM JliarHo3y BiAMOBiIHO 10 cTanaapTy MKX 10, skiio
Takuit Oyo BBEICHO:

SELECT e.reg date as date:;
‘medical problem’ as Type,
left (d.name long,254) as title,

e.reg date as begdate, e.end date as

enddate, concat (ICD10:',
left (e.IcD10 name, locate('|’,
e.IcD10 name)-1)) as diagnosis,

(e.patient i1d+MAX PID) as
‘yvusla’ as user, e.patient id as
medreg pid, e.id as medreg eventid
FROM event as e LEFT JOIN diagnosis as
d on d.id=e.diagnosis id ORDER by id
5. 3MIHCHUTH IMITOPT TAHUX PO TOTIEPETHI 3aXBOPIO-
BaHHJ Ta JiarHo3u B Taouio lists MIC OpenEMR wmo-
nyinem DataPumper 13 SQLWorkbench.
6. [TepeBipyUTH BIIOBITHICT 3HAYCHD KITIOYOBHX TIOJIIB
1 BUIIPaBUTH MOXKIHBI TOMIIIKH. 3aIiT BUKOHY€ETHCS HA
cepepi B/l MIC OpenEMR. Tekct 3anmuTy HaBelaeHO
Hiwk4e. [Ipu npaBrITbHOMY BUKOHAHHI TIOTIEPETHIX KPOKIB
po30iKHOCTEH HEMaE:
UPDATE ‘lists®
‘patient data’ ON
‘medreg pid'= ‘patient data‘.
‘medreg pid’ SET YldsEa ™.
‘pid'=‘patient data‘'. ‘pid‘' WHERE
‘lists'. ‘pid‘'<>‘patient data‘. ‘pid?
7. OTpuMaTu MaKkCHUMalnbHe 3HAYCHHS IO IEPBUH-
HOro KJIroya encounter B tabiuui formencounter MIC
OpenEMR Ttakum 3armmrom:
SELECT max (encounter) AS MAX ENCOUNTER
FROM form encounter
8. IlixrotyBaty AeTaNbHI JaHi PO KITiHIYHI BUITa KN/
BI3UTH JUIsl Mirpaiii. TeKcT 3amuTy HaBeJICHO HIDKYE.
3Hauennsa mome facility, facilitylD, Ta
provider id 3MIHIOETHCS BIAIOBIAHO 0 IOTOYHOI
BJ] MIC "Menaununa peectparypa' 3TiIHO TaMIIiB (JHB.
Tabin. 1, Tabm. 2):
SELECT e.reg date as date, d.name long
‘HIOUIMCI, c.3apy6uHui’ as

pid;

LEFT JOIN
‘Vlists .

as reason,

facility, 4 as facility 1ID,
(e.patient 1id+MAX PID) as pid,
(e.1d+MAX ENCOUNTER) as encounter,
‘normal’ as sensitivity, 3 as
provider id, 3 as billing facility,
e.patient id as medreg pid, e.id as
medreg eventid FROM event as e LEFT
JOIN diagnosis as d on
d.id=e.diagnosis id ORDER BY id

9. 3MIHCHATH IMIIOPT ACTATBHUX TAHUX MPO KIITHIYHI
BHIAJAKHU / BizuTH B Tabmuito form_encounter MIC
OpenEMR wmonynem DataPumper 13 SQLWorkbench.

10. TlepeBipuTH BIANOBITHICTh 3HAYECHb KIIFOUOBHX
TIOJTIB 1 BUTIPABUTH MO>JIMBI TIOMHJIKH. 3aITUT BUKOHYETh-
cs Ha cepepi BJ] MIC OpenEMR. Tekcr 3anuty HaBe-
neHo ke, [Ipu mpaBriibHOMY BUKOHAHHI OTIEPEAHIX
KPOKIiB p0301XKHOCTEH HEMae:

UPDATE ‘form encounter' LEFT JOIN
‘patient data‘ ON ‘form encounter’.
‘medreg pid‘=‘patient data‘.
‘medreg pid' SET ‘form encounter‘.
‘pid'=‘patient data‘'. ‘pid' WHERE
' _~encounter?
‘pid¥<>'patient data'. ‘pid?

11. Jonatu 3amucH TpO peecTpamiro GopMm (IoKy-
MEHTIB) TaHUX MPO KJIIHIYHI BUTIAIIKH/BI3UTH B TAOJTHIIIO
forms MIC OpenEMR 3amutom:

INSERT INTO forms (date, encounter,
form name, form id, pid, user,

f orm

groupname, authorized, formdir,
medreg pid, medreg eventid) SELECT
date, encounter, ‘New Patient
Encounter’ as form name, id, pid,

provider id, ‘Default’
1 as authorized,
formdir, medreg pid,medreg eventid
FROM form encounter WHERE
encounter>MAX ENCOUNTER

12. BCTaHOBHUTH B3a€MO3B SI30K MiXkK 3aXBOPIOBAHHS-
MU Ta 3apEECTPOBAHUMHM KIIIHIYHUMH BUIIAIKaMH/Bi3U-
TaMHM JJI KOXKHOTO MallieHTa. TeKCT 3aluTy HaBeJICHO
HIDKYE:
INSERT INTO issue encounter (pid,
list did, encounter) select I1.pid,
1l.id, e.encounter FROM lists as 1
INNER JOIN form encounter as e on
e.medreg eventid=l.medreg eventid and
e.pid=1l.pid WHERE 1.pid>MAX PID

13. TligrorysaTu AeTanbHi 1aHi popMu THITY "IIOICH-
HUK/OIHUC Bi3uTy" 1715 Mirpariii. TecT oTpuMyeThes 3 OIS
description tabmumi patient /I MIC "Mennuna

as groupname,
‘newpatient’ as
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peectpatypa. TekcT 3anuTy HaBeZCHO HIDKYE. 3HAYCH-
HS [0 user, 3MIHIOETHCA BiAMOBIIHO IO ITOTOYHOI
Bl MIC "Mennuna peectpaTypa" 3riHO gaMiy (IuB.
Tadm. 1):

SELECT p.date create as
(id+MAX PID) as pid, ‘yvusla’ as user,
‘Default’ as groupname, 1 as
authorized, 1 as activity, DESCRIPTION
as dictation, id as medreg pid FROM
patient as p WHERE DESCRIPTION>''

14. 3MiACHATY IMIIOPT JETATBHUX JAHUX (OPMU TUITY
"moaeHHUK/onuc Bi3UTY" B Tabnuio form dictation
MIC OpenEMR wmonynem DataPumper I3
SQLWorkbench.

15. lomatu 3ammcu Hpo peecTpamito GpopMm (TOKy-
MEHTIB) THIY "IIOJACHHUK/OMUC Bi3UTY" B TaOJHUIIIO
forms MIC OpenEMR 3anutom:

date,

INSERT INTO forms (date, encounter,
form name, form id, pid, user,
groupname, authorized, deleted,

formdir, medreg pid, medreg eventid)
SELECT d.date, fe.min enc, ‘Speech
Dictation’ as form name, d.id, d.pid,

‘yvvusla'’ as user, ‘Default’ as
groupname, 1 as authorized, 0 as
deleted, ‘dictation’ as formdir,

d.medreg pid, fe.min medregenc FROM
“form dictation® as d LEFT JOIN
(SELECT pid, min(medreg pid),
min(date) as min date, min(encounter)
as min enc, min(medreg eventid) as
min medregenc FROM
where pid>MAX PID group by pid order
by pid, date) as fe on d.pid=fe.pid
where pid>MAX PID order by d.pid

16. IligrorysaTu s Mirpamii KaJeHIapHi JaHi Mpo
BinBiayBanHsa narienramu HITIIIMCJ] TAMY. Tekcr
3aIUTy HAaBEJCHO HIDKYe. 3HAUCHHS MOMiB pc aid Ta
pc facility 3MIHIOIOTHCS BIAMOBIIHO 0 IOTOYHOI
Bl MIC "MeauuHa peectpatypa" 3riiHO qamiiB (JIuB.
tabu. 1, Tabm. 2):
SELECT 5 as pc catid, 0 as
pe_multipdle, 3 as pe_.aid,
(MAX PID+e.patient id) as pc pid,
‘BigeinyeanHa kaBiHeTy’ as pc title,
IFNULL(V.VISIT_DATE,
CAST (CONCAT (TO_CHAR(e.reg_date,
VYYYY~MM-=DD®) V92003 007) AS
DATETIME)) as pc _time, concat
(d.name short, v.note) as
pc_hometext, 1 as pc topic, 1 as

‘form encounter’

MEOANWYHA IH®OPMATUKA
- TA IHXXEHEPIA

pc_informant, IFNULL (CAST
(v.VISIT DATE AS DATE), e.reg date)
as pc_eventDate, 1800 as pc duration,
0 as pc recurrtype,

‘a:6: {s:17: "event repeat freqg”; N;
gx22: “event repeat freg type"; N;
s:19: "event repeat on num”; s:l: "1”;
s:19: "event repeat on day”; s:1: "0”;
s:20: "event repeat on freq”; s:l:
"Qr"; s:6: "exdate”; s:0: "7";}"  as
pE__recurrspec, IFNULL (CAST
(v.VISIT DATE AS TIME), CAST

(1'09:00:00" AS TIME)) as pc_startTime,
IFNULL (CAST (V.VISIT_DATE AS TIME),
CAST('09:30:00" AS TIME)) as
pc endTime,

‘a:6: {s:14: ”event_location”; s:0:
e snlld: "event streetly si0z Y
s:13: "event street2”; s:0: ""; 5:10:
"event Eity™; s:20: “7; szlil:
tevent state; salQ: #7 =:112:

"event postal”; s:0: "";}’' as
pc location, 1 as pc eventstatus, 1 as
pc sharing, 4 as pc facility, 3 as
pc billing location, e.patient id as
pc medreg pid, e.id as
pc medreg eventid FROM event as e LEFT
JOIN diagnosis as d on
d.id=e.diagnosis id LEFT JOIN visit
as v on e.id=v.event id

17. 3nifiCHUTH IMITOPT KICHIAPHUX TAHUX TIPO BiIBITY-
BauHs mamientamu HITHIIMC TAMY B Tabauiio
openemr_postcalendar _events b/ MIC OpenEMR
moayieM DataPumper 13 SQLWorkbench.

18. TloBTopuTH KpoKkH 1-17 15151 0OpOOKH KOXKHOT KOITIi
BJI MIC "Mennuna peectpatypa'.

19. BupaauTu THMYacCOBI IOJISL JaHUX 3 Ta0auIb B/
MIC OpenEMR, 1o ix 6ymo gogano B . 3.2.

Ha 3aBepiieHHS HaBeneMO OKpeMi IIPUKIAIH Pe3yib-
TaTiB Mirpamii qanux naiientis 3 MIC "Menudna pe-
ectparypa" B MIC OpenEMR (puc. 4, puc. 5).

BucnoBku. Edextune 3acrocyBanns EMK Buma-
rae BukopucTanHs cydacHoro [13 MIC. 3 1iero MeToro
aBTOPOM PO3POOJICHO MPOEKT 3alpOBAKECHHS BIIHHO
posmnoscromkyBanoi MIC 3 Bigkputim kogom OpenEMR
B HIILIIMC/] TAMY. Peanizamis npoekTy ycKiian-
HIOETBCSL:

1. HeoOximHiCTIO 30epeskeHHsI Ta TIEpECHECEHHS TAaHUX,
o HakormueHi B BJ] MIC "Menuuna peectparypa'.

2. BincytHictio B ckiaai MIC "MennuHa peectpa-
Typa" 3aco0iB €KCHOPTY JaHWX Yy BHTJIAII CTaHIap-
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Puc. 5. Kanenpnap MIC OpenEMR 3 iMmnoproBaHorw iHdopmanieo npo Bi3uTH mauieHTiB.

TH30BaHUX (OpPMATIiB OOMIHY MeAMYHOI iH(OopMma-
Li€I0.

Ha nanomy etami peani3zariii BKa3aHOTO MPOEKTY ycC-
TIIIIHO:

1. Bcranosieno cepeep MIC OpenEMR B BipTyauns-
HOMY OTOYCHHI MepekeBoro kiactepa TAMY ta
3IICHEHO MOYATKOBE HaJAINTYBaHHS OCHOBHHX Hapa-
MetpiB nanoi MIC.

2. Po3po06iieHo nporieiypy Mirpailii JaHuX Haii€HTiB 3
B MIC "Menuuna peectpatrypa" B bJ MIC
OpenEMR.

3. Po3po6neno Habip 3anuTiB MoBot0 SQL mis peari-
3aIlii BUIIEBKa3aHO1 POIIeTypH Mirparlii JaHHX.

4. 3niCHEHO MIrpaIlito MeJUYHUX JTAHUX MAI€HTIB 3
B MIC "Menuuna peectpatypa" B bJ MIC
OpenEMR.

Bincyraicte B MIC 3aco0iB 00MiHYy TaHUMH Ha OC-
HOBI CTaHJapTHU30BAaHHX MIKHApOIHHMX (OpMaTiB € iX
CyTTeBHM HezonmikoM. Lle cnpuyuHse HeoOXiqHICTh 3a-
cTocyBaHHS crenianizoBanoro I13 mis po6otu 3 BJ]
pi3HHEX PopMaTiB, po3poOKH 3amuTiB MoBot0 SQL ta cyT-
TEBO YCKJIATHIOE MPOIIEC MIrpalii JaHuX.
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