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PE®AKTOPIHI MPOrPAMHOIO KOA4Y AIANTOrOBOI KOMMNOHEHTA
NIAT®OPMUN CUCTEMU MIATPUMKN MPUAHATTSA PILLEHHSA ANA
MEANYHOI IHOOPMALLINHOI CUCTEMM 3 BIAKPUTUM KOJOM OPENMRS
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Moka3aHo aKTyasIbHICTb BUKOPUCTaHHA MOAYIB CUCTEM NIATPUMKIN NMPUAHATTS piLleHHS B Ckai MeAnyHOoT iHhopmaLiitHoi
cuctemun (MIC) enekTpoHHUX MeANYHYX 3anuciB. HaBefeHO MEeTOAMKY 3aCTOCYBaHHS CUCTEM MiATPUMKY NPUAHATTS PiLLIEHHS
(CMMP) npu piarHocTrui naTonorii HeBMHOLWYBaHHS BariTHOCTI. MigkpecneHo nepesary peanisauii nigcucTemMu NPpUAHATTSA
nnardgopmu CIMP y Burnsai okpemoro cepsicy 3acobamu Google App Engine. MNMpeacTtaneHo npouec pedyakTopuHry npo-
rpamMHOro Kogy AiasioroBoi koMnoHeHTy naardopmu CMMP y BUrNs4i MoAyso ANs BiNbHO-po3noBctogkysaHol MIC enekTpo-
HHOI MeAMYHOT KapTkK 3 BigKpuTuM kogom OpenMRS. MporpamHi KOMMNOHEHTU MOZAY/TH0 peani3oBaHo 3 BUKOPUCTaHHAM AP,
HasBHOro B MIC OpenMRS, Ha MOBi nporpamyBaHHsi Java 3 BUKOpUCTaHHAM chpeliMBopkiB Spring Ta Hibernate. HagaHo
METOAMKY aCMHXPOHHOIO 06MiHY AaHumuy 3 Be6-cepsicom Ha nnatcopmi Google App Engine 3a TexHonorieto AJAX.

KniouoBi cnosa: MeanyHa iHhopMaLiiHa cructema, e1leKTPOHHA MeAnYHa KapTKa, CUCTEMW NiATPUMKM NPUAHATTS PiLLeHb,
JepeBa pileHb, NporpamMHe 3abesneyeHHs 3 BigkpuTum kogom, OpenMRS, Java, Spring, Hibernate, Google App Engine.

PE®AKTOPVHI MPOrPAMMHOIO KOAA AVANOIrOBO KOMMNOHEHTbI
NNAT®OPMbl CUCTEMbI NOAAEPXKU NMPUHATUSA PELLEHUA
ANA MEAULVUHCKOW NH®OPMALIMOHHOI CUCTEMBI
C OTKPbITbIM KOAOM OPENMRS
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MokasaHa aKkTya/lbHOCTb VCMO/b30BaHUSt MOAY e CUCTEM NOAAEPXKKM NPUHATUS peLueHunii (CMTP) B cocTaBe MeauLMHCKON
NHhopMaLnoHHoin cuctembl (MAC) aNneKTPOHHBIX MEAULIMHCKUX 3anuceit. MpusegeHa metoamka npumeHenns CrMP npu
[narHocTvKe NaTtonoruin HeBblHaLWLIMBaHWSA 6epeMeHHOCTY. MNoAYepkHYTbI NperMyLLECTBa peann3aLumm NoACUCTEMbI MPUHATUS
nnatcgpopmel CIIMP B Buae oTAenbHOro cepauca cpeactsammn Google App Engine. MNMpeactasneH npouecc pedakTopuHra
Kofa [vanioroBoit KOMNOHeHTbI naarcopmbl CMMP B Buae moaynsa ans csobofHo-pacnpocTpaHsemoil MAC aneKTPOHHBIX
MeAMLIMHCKUX KapT C OTKPbITbIM KogoM OpenMRS. MporpaMmMHble KOMMOHEHTbI MOAY 15 peasin30BaHo C 1cnosib3osaHnem API,
umetoLerocs B MVIC OpenMRS, Ha s3blke nporpaMmmmnpoBaHns Java ¢ ucnosib3oBaHneM opelimBopkos Spring 1 Hibernate.
MokasaHo MEeTOAMKY aCHXPOHHOMO 06MeHa iaHHbIMU € BEG-CepBMCOM Ha nnatdopme Google App Engine no texHonorumn AJAX.

KnioueBble crioBa: meguLyMHCK1e I/IHqJOpMaLI,I/IOHHbIe CUCTEMDI, 3NNEKTPOHHbIE MEANLNHCKME KapTbl, CUCTEMbI NOAAEPXK-

KN MPUHATUS peLUeHunid, AepeBbsl PeELLEHN, NporpamMMHoe obecrneyeHre ¢ OTKpbITbIM kogoM, OpenMRS, Java, Spring,
Hibernate, Google App Engine.

ON CODE REFACTORING OF THE DIALOG SUBSYSTEM OF CDSS
PLATFORM FOR THE OPEN-SOURCE MIS OPENMRS
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The importance of Medical Information Systems (MIS) for medical practice is emphasized. The wide usage of the Electronic
Medical Records (EMR) software is displayed. The importance and alternative approaches to implementation of the MIS in
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the Ukraine healthcare system are discussed. The benefits of the open-source MIS usage are shown. Effectiveness of the
Clinical Decision Support System (CDSS) application in the medical decision making process is emphasized.

The open-source MIS OpenMRS developer tools and software API are reviewed. The results of code refactoring of the dialog
subsystem of the CDSS platform which is made as module for the open-source MIS OpenMRS are presented. The structure
of information model of database of the CDSS dialog subsystem was updated according with MIS OpenMRS requirements.
The Model-View-Controller (MVC) based approach to the CDSS dialog subsystem architecture was re-implemented with
Java programming language using Spring and Hibernate frameworks. The MIS OpenMRS Encounter portlet form for the
CDSS dialog subsystem integration is developed as an extension. The administrative module of the CDSS platform is
recreated. The data exchanging formats and methods for interaction of OpenMRS CDSS dialog subsystem module and
DecisionTree GAE service are re-implemented with help of AJAX technology via jQuery library

Key words: medical information systems, electronic medical records, decision support systems, decision tree, open-source

software, Java, Spring, Hibernate, OpenMRS, Google App Engine.

Beryn. AKTyasibHICTE LIMPOKOTO 3arpOBaiyKeHHS
MenyHUX iHpopmalilinux cucrem (MIC), sk Kmto-
YyoBOTO efieMeHTa iHdopMaTH3allii raay3i oXopoHu
300pOB’s YKpaiHu, Moka3aHa B poborax OaraTbox
aBTOpiB, 30kpeMa [1, 2]. Po3BuToK iH(opMarjiliHux
TeXHOJIOTiN [a€ MOXXJIUBICTh TiABUIIUTH SIKiCTb
HaJJaHHS MeJUYHOI I0TIOMOTHY LIUISIXOM 3abe3reueH-
HSl TIePCOHA/Ty MeJUYHUX 3aK/aliB armapaTHO-Tpo-
rpaMHUMHU 3aco0amu /ijisi e(eKTUBHOrO 00pOOIeHHs
iHdopMmariii — sk ormiepaTiBHOI Tak i apxiBHOI [2, 3].
®dopMmyBaHHS Ta MiATPUMKa €1eKTPOHHOI MeAUYHOl
kaptku raijieaTa (EMR — Electronic Medical Record,
EMK) € opgHMM i3 KOHL|eNTya/JbHUX HaMpsMiB BIPO-
Ba/PKEHHSI CyJacHUX iH(pOpPMaIiiHUX TeXHOJOTil
y 3aKsa/ii 0XOpoHH 370poB’s [1, 2, 3].

3acTocyBaHHS CUCTeM MiATPUMKH NPUAHATTSA Pi-
menH (CIIIIP) y ckiagi MIC 3 BifkpuTuM KojioM.

¥ pobori [2] aBTOpOM HaBeZieHO OIVIs MiZXO/iB [0
BripoBapkeHHs1 MIC Ta HaBe/|eHO KOPOTKUI nepeik
MPOBiHUX po3pobHuMKiB MIC pi3Horo Tumy. YKpaiH-
CBKUMH BUPOOHUKAMHU TPOrPaMHOTO 3abe3reueHHs
TaKOXX CTBOpeHO pAf AkicHux MIC, Haripukiiaz, «[Jok-
top Enekc» (http://www.doctor.eleks.com), «EMCi-
ME» (http://www.mcmed.ua), «Kamran» (http:/
www.ciet.kiev.ua) Ta iHui, 11]0, NpOTe, SBASAIOTHCS
KOMepIiHHUM TIporpamMHuM 3abe3neueHdsm (I13)
i3 BUCOKOFO BapTicTio [1].

CrabisibHa TIO3WTHBHA JUHaMiKa 3pOCTaHHs CBiTO-
Boro puHKy I13 MIC mpozseMoHCcTpoBaHa B poboTi
[4]. OpHOYaCHO 3 pUHKOM KoMepLiitiHoro 13, akTMBHO
PO3BUBAETHLCS HATIPSIM 3aCTOCYBAHHS B Ta/Ty3i OXOPOHU
3[10POB’s1 BUTLHO-PO3MOBCIO)KyBaHoro 13 3 BiaKpu-
TUM KozioM [3, 5, 6]. IIIMpoko 3aCTOCOBYIOTBCS TakKi
MIC EMK 3 Bigkputum kogom sik WorldVistA (http://
worldvista.org/), OpenEMR (http://www.open-emr.
org/) Ta OpenMRS (http://openmrs.org/) [3, 7]. Ile-
peBaru 3actocyBaHHs [13 MIC 3 BiIKpUTHM KOJOM
Bi/| MPOBiAHUX CBiTOBMX PO3pOOHUKIB IMOKa3aHO
B pobotax [2, 3]. TTepcrieKTHBY BUKOPHUCTAHHS BiJlb-

HO-po3noscromKyBaHoro 13 MIC y kpaiHax, 1110 po3-
BMBaIOThLCs, ab0 mepeOyBaroTh B yMOBax (hiHAHCOBOI
KpH3H, ZIeTaIbHO PO3IVIIHYTO B poboTax F. Aminpour,
F. Fritz, C. J. Reynolds Ta inmmux [3, 5, 7].

Ciij 3a3HaUUTH, 10 B YKpaiHi Ha iep)KaBHOMY
PiBHi yBara /io nepcreKTHB 3aCTOCYyBaHHS BI/IbHO-
po3noBcromKkyBaHoro I13 MIC He npujiisieTbcs.
MaroTh Miclie nuille TOOJAWHOKI iHilliaTUBHI eKcIie-
pumenTd. Tak, aBropamu [2, 8, 9] mochimKyroTbCs
nigxoau fo BrpoBazykeHHs MIC 3 BigKpUTUM KO-
noM, 30kpeMa: OpenEMR, OpenMRS, OpenDental,
Ta po3pOOJIAIOTHECA METOAUKU iHTerpariii BKazaHUX
MIC EMK 3 inmmmu I13 MIC.

OpHi€ro 3 yMOB Mi/IBULLIEHHS SIKOCTI HAlAHHS MeJ4-
HOT JOTIOMOTH € 3aCTOCYBaHHS B IOfIeHHi} MpaKTUy-
Hill is/IbHOCTI CyyacHOTrO JiiKapsi KJIiHIYHUX CUCTeM
nigTpuMKy npuiHATTS pimenHs (CDSS - Clinical
Decision Support Systems), 1110 TigTBepA>KYy€eTbCs
B pobotax [10, 11, 12]. TTepeBaru Biz 3acToCcyBaHHS
CIIIIP y MeguuHKX 3aK/1asax KpaiH, 1110 pO3BUBAOTh-
cs1, TTIOKa3aHo B poborti [13]. BaknueicTb iHTerparii
MIC pisHoro tumny, i, B nepiuy uepry, MIC CIIIIP Ta
MIC EMK, pocmimkeno B poboti [14]. HaykoBrsimu
Kadenpyu MeauuHoi iHhopMaTuKu TepHOIi/IbChKO-
ro Jep>XaBHOr0 MeJUYHOrO YHIBEDCUTETYy iMeHi
I. §1. TopbaueBcrkoro (TJMY) npoTSIroM TPUBAJIOro
yacy po3po0/sSIFOTbCS SIK 3arajibHi TEOPETUUHI 3aca iy,
TaK i mpuKazgHi nporpamHi 3acobu CIIIIP, 1o Bigo-
OpaskeHO B 1fisioMy psafi pobit [15-19].

[Migxonu wono 3acrtocyBanHs, sk MIC CIIIIP, Tak
i MIC EMK, ansi paHHbOTO BUSIBJIEHHSI MATOJIOTiN
HEeBHHOLIYBaHHS BariTHOCTI B aKyLlIepCTBi Ta FiHeKo-
Jiorii mpoanasiszoBaHo B poborax [20, 21, 22]. ¥ 2013
poui Cemennem A. B., JKunsgesum M. M. Ta T'epsik
C. M. po3pobieno npororurt CIIIIP giarHOCTUKH
MaTo/iorik HeBUHOIIYBaHHs BariTHocTi [23]. [o-
C/IijHa ekcrulyartalisg BkazaHoro rpororumy CIITIP
y TepHOMNiIBECEKOMY 00/1aCHOMY TT€pUHATATBEHOMY
ueHTpi «Maru i autrHa» nipoTsirom 2013—-2014 pokiB
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Puc. 1. Tarerpauist Be6-cepsicy CITITP GAEDecisionTree 3 goBinearnMu MIC EMK

3acBiziunia edbekruBHicTh anroputmy CIIIIP [24].
Lle maso mizicTaBy aBTOpaM Jijisi po3po06sieHHsI TIOBHO-
(yHkioHansHOrO foAatky MIC CIIIIP giarHoCTUKY
MaTo/Orili HeBUHOLIYBAaHHS BariTHOCTI y BUISIAIL
iHdopmariiiiHoro Moaysto (Tiariny) JJist BiTbHO-pO3-
noBcrogpkyBaHoi MIC EMK OpenEMR [25].

Mera po0oTH: TpeCTaB/eHHs A0CBiy aBTOpiB
11010 pe(akTOpiHTy MPOrPaMHOTO KOAY MOZYJIHO
(miariny), 110 peasi3ye QyHKI[iOHaIbHI MOXKTUBOCTI
nianoroBoi koMroHeHTH niatgopmu CIIIIP, asnst Bu-
KOPHMCTaHHS1 B CK/1a/li BiTbHO-pO3M0BCIomKyBaHoi MIC
EMK OpenMRS.

Pe3ynbraTH Ta ix 00roBopenHs. Peasizanis npo-
necy pedakTOpiHry MporpaMHoro Koay /{ia/ioroBoi
KoMnoHeHTH miatdopvu CIITIP

ITpu po3po0b1ii BUIleBKa3aHOTO iH(OpMaIiiHOTo
Moyt (TuiariHy) A7si BiTbHO-PO3MOBCIO/KYBaHOT
MIC EMK OpenEMR, 110 peasisye (yHKIioHaIbHi
MoxxBocTi aropmu CIITIP, MapueHntokom B. IT.
Oy/10 3ampoTIOHOBaHO 3acTtocyBaHHs B faHiki CIIITP
aJrOpPUTMY IHAYKLII «JepeBa pillleHb» SIK ajbTep-
HaTUBHOI'O METOAY NPUMHATTS pillleHHS, BUXOAAUU
3 ZIaHUX, OTPUMaHMX y poboTax [16-19]. Yka3zaHwuii
aJICOPUTM MPUAHATTS AiarHOCTUYHOTO pillieHHs 0ys10
peasii3oBaHO Ha MOBI IIpOrpamyBaHHs Java y BULVIAAL

Beb-cepgicy Ha riatdopmi Google App Engine. Bazy
HaBUaJbHUX ZlaHUX po3ropHyTo Y Google Datastore,
1110 siBJIsie 06010 no-SQL cxoBwile fanux [25]. Takuit
Ti/IXi/1 103BOJISIE peasti3yBaTy iHTerparfiro BeO-cepBicy
npuiiHaTTs piieHHs: GAEDecisionTree 3 iHmmmmu
MIC EMK 1uisixoM po3po0OsieHHsT BiJITIOBiIHUX fiia-
JIOTOBUX KOMITOHEHTIB (MOZY/IiB, I/IariHiB) Ta 3ac00iB
ixHporo agminicrpyBanus (puc. 1). I[Ipu ysomy, go-
L[iNbHICTb pedaKkTOpiHTy MPOrpaMHOro KOAY MOAYITIO
(nnariny) € oueBUHOIO.

3aco6u OpenMRS 1110710 pO3p0OKH 10TTOBHEHD (MO-
nynis). OpenMRS — BiflbHO-pO3M0BCIOPKYBaHa I1/1ar-
opma a1t po3pobnenns (iHterparii) I13 MIC EMK
3 Bigkputum KogoMm (https://github.com/openmrs/).
Po3pobnenns sigpa paHoi MIC BeeTbCs psAZiOM Ha-
BUa/JIbHUX 3aK/a/liB Ta HEypsIOBUX OpraHisarliii, 30-
kpema Regenstrief Institute (http://regenstrief.org/) ta
Partners In Health (http://pih.org/). MIC opieHTOBaHa
Ha aBTOMaTKM3allilo 3aK/1a/[iB OXOPOHM 3[J0POB’S Tiep-
BUHHOI JIaHKA MeJJUYHOI JOMOMOTH. 3apeeCcTpOBaHO
[leCATKU BIIPOBaJiKeHb [26], mepeBa)kHO B KpaiHax
Adpuku Ta Asii (https://atlas.openmrs.org/).

Anpo panoi MIC HanmcaHO Ha MOBI TporpaMyBaH-
Hs Java 3 BUKOpHUCTaHHsM (ppeliMBOpKiB Spring Ta
Hibernate. B sixocTi cructemu yripaBiiHHs 6a3amu fia-
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®parment XML-¢aiiny onucy BHyTpimHboro npejcrasieHHs B/l y ¢opmari liquibase:

<changeSet id=»pregnancycdssmodule-2015-11-v-001» author=»SemenetsA» dbms=»mysql»>

<createTable tableName=»form_pregnancycdss_diseases»>

<column name=»diseases_id» type=»integer» autoIncrement=»true»>

<constraints nullable=»false» primaryKey=»true»/>
</column>
<column name=»dis_name» type=»varchar(100)» />
<column name=»dis_notes» type=»varchar(255)» />
<column name=»dis_icd10» type=»varchar(255)» />

<column name=»p_value» type=»float» defaultValue=»0x»/>

</createTable>
<rollback>

<dropTable tableName=»form_pregnancycdss_diseases»/>

</rollback>
</changeSet>

<changeSet id=»pregnancycdssmodule-2015-11-v-002» author=»SemenetsA» dbms=»mysql»>

<sq]>

INSERT INTO “form_pregnancycdss_diseases™ ("diseases_id", “dis_name", “dis_notes’, dis_icd10", “p_value) VALUES

(1, ‘Croeuacni pogu’, NULL, NULL, 0.5),
(2, ‘TlepepuacHi pogu’, NULL, NULL, 0.5)
</sql>
</changeSet>

nux (CYB/[) BukopucroByerbcst MySQL. ITnardopma

MIC OpenMRS nepenbauae ajianraiiito, BiJIIoOBiZiHO

10 BUMOT 00’ €KTY BIIPOBA/PKEHHS, 3 IOTIOMOTOFO PSIY

BOy/IOBaHUX 3aC00iB:

1. BisyanbHuii iaoroBUid peJakTop fi/1s1 KepyBaHHs
1mab;ioHaMu opM, 1110 TIPU3HAYeHi /7151 peecTpariii
JlaHVX TIaljieHTa, Ta IX CKIazoBuMu — KoHienTy-
anbHuMH [lonsTTsaMu (Concepts), MeTasaHnumu
(Form Metadata) Ta Cxemamu ®opm (Form
Schema) — Form Administrator (https://wiki.
openmrs.org/display/docs/Administering+Forms).

2. THcTpymeHTy iHTerpariii ¢opMm, po3pobieHux 3a-
cobamu InfoPath (http://www.infopathdev.com/)
—InfoPath Administrator (https://wiki.openmrs.org/
display/docs/InfoPath+Notes).

3. Hab6ip nporpamaux intepdeiicis (API) gis cTBo-
PeHHs KOPUCTYBaLbKUX MOZY/IiB Ha MOBI rporpa-
myBaHHs Java (https://wiki.openmrs.org/display/
docs/API Ta https://wiki.openmrs.org/display/docs/
Modules).

IncTpymeHTH 1 Ta 2 € IPOCTUMHU Y BUKOPUCTaHHI
Ta He MOTPebyIOTh 3HAHHS MOB MPOTPaMyBaHHS.
OjiHak, BOHM He MiCTATh 3acobu, HeoOXiaHi /s
peanizanii ¢yuknionany CIITIP. Tomy, mns pos-
poOeHHsT MOAY/IO, 1110 peasi3ye QyHKIioOHalIbHi
MOXXJIMBOCTIi [1ia/loroBoi KOMIIOHEHTH TJIaThOpPMU
CIIITP, aBTOpamMu BUKOPUCTAHO TIPOrPaMHUM iHTep-
¢eiic oy pozpobnennst moaynis OpenMRS. Otxe,
apxiTeKTypa /JaHOro MOZY/t0, Oyzie BifmoBizaTy mo-
Ka3aHiil Ha puc. 2.

OpenMRS Core

inserts

PregnancyCDSSModule

OpenMRS Application Context

PatientDAO

ConceptDAO ConceptService

PregnancyCDSSDAO

PatientService

PregnancyCDSSService

Puc. 2. TIporpamHa apxiTeKTypa MOAYJItO, 110 peasi3ye (QyHKIioHa/lIbHI MOXK/IMBOCTI [1ia/lorOBOi KOMITOHEHTH TU1aT(op-
mu CIIIIP y cknagi MIC OpenMRS
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JlicmuHe 2.

Kiac mopei pe3y1bTaTiB aHKeTyBaHHS MaLjieHTa:

package org.openmrs.module.pregnancycdss;
import java.io.Serializable;
import org.openmrs.BaseOpenmrsObject;

public class PatientSymptomByExamModel extends
BaseOpenmrsObject implements Serializable {

private static final long serial VersionUID = 1L;
private Integer symptPatientId;

private PatientExamModel patientExam;
private Integer patientId;

private Integer examUserld;

private Integer symptomId;

private Integer symptOptId;

private Integer symptCatld;

private Integer diseaseld = null;

private Float py = null;

private Float pn = null;

private Integer idOrder = null;

private String uuid;

public PatientSymptomByExamModel() {
}
public PatientSymptomByExamModel(Integer patientId,
Integer examUserId, Integer symptCatId, Integer symptomId,
Integer symptOptId) {
this.patientId = patientld;
this.examUserld = examUserId;
this.symptomId = symptomld,;
this.symptOptld = symptOptId;
this.symptCatId = symptCatId;
}
public PatientSymptomByExamModel(PatientExamModel
patientExam, Integer patientld, Integer examUserId, Integer
symptCatld, Integer symptomlId, Integer symptOptId) {
this.patientExam = patientExam;
this.patientId = patientld;
this.examUserld = examUserId;
this.symptomId = symptomld;

ApanTaris iHdbopMariiHoT Mozeni Aiasoroeoi
komrioHeHTy CDSS mopaymto. [1peicTaBneHHs iHpop-
MarlittHoi Mozeni fgiamoroBoi KomrioHeHTH CITIIP Ta
HeoOXi/IHi CTPYKTYPH JAHUX Bi/ITOBiZIat0Th OMHUCAHUM
y pobori [25]. [Tpu 1[bOMY BHYTPIIITHE TIpe/ICTaB/I€HHS
iHndopMmariiiinoi mozesni Gy/no afanToBaHO BifATOBIi-
HO 710 BUMOT Tabuiis 6a3u ganux (BI) g/t Mozayiis
kopuctyBaua y MIC OpenMRS (https://wiki.openmrs.
org/display/docs/Data+Model):

* 3ampoBayKeHHs MexaHi3My igeHTudikawii Bcix
KJIFOUOBMX IMOHATH IM 3a 011OMOro0 NpyuCBOEHHS
3HaueHb yHiBepcanbHuX izeHTudikaropis UUID
(https://wiki.openmrs.org/display/docs/UUIDs);

this.symptOptld = symptOptld;
this.symptCatld = symptCatld;
}
public PatientExamModel getPatientExam() {
return patientExam;
}
public void setPatientExam(PatientExamModel
patientExam) {
this.patientExam = patientExam;

}

public Integer getSymptPatientld() {
return symptPatientld;

}

public void setSymptPatientId(Integer symptPatientId) {
this.symptPatientld = symptPatientId;

}
public Integer getPatientId() {
return patientld;

}
public void setPatientId(Integer patientId) {
this.patientld = patientId;

}
public Integer getExamUserId() {
return examUserId;

}
public void setExamUserId(Integer examUserld) {
this.examUserld = examUserId;

}
public Integer getSymptomId() {
return symptomlId;

}

public void setSymptomId(Integer symptomlId) {
this.symptomId = symptomld;

}

AHanoriyHuM 4¥HOM peasi30BaHo iHIII MeToAu get Ta set.

* a/larTaLlisi TUIIB JaHUX KJIFOUOBHX T10JIiB B OKPEMHUX
Tab/MULITX-OBi THUKaX BigmoBiqHo 1o BuMor (https:/
wiki.openmrs.org/display/docs/Conventions);

* peasisallis TIpoL[eCcy BCTaHOBJIeHHsI (OHOBJEHHS)
tabnuip B/l 3acobamu texHosorii (http:/www.
liquibase.org) 3 BUKOpPUCTaHHSM CIel{iaJbHOTO
XML-datiny (sictunr 1).

SIK yKe 3rafiyBanoch, poboTy 3 laHUMHM TaL{ieHTa
B B/l peanizoBaHO Ha MOBIi nporpamyBaHHA Java 3
BUKOPUCTaHHSM (hpeliMBOpKiB Spring Ta Hibernate ta
3actocyBaHHssM MV C-nigxony (MVC, Model-View-
Controller). ITpu oMy f1s1 peasnisauii npotiecy aH-
KeTyBaHHSI MallieHTa po3po0/IeHo Taki Kjiacu Mozelti:
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Jlicmune 3.
XML-daitny 3B’s3Ky K/1acy MojeJIi pe3y/IbTaTiB aHKeTyBaHHsI MALi€HTa, 3 Tabmnero B/I:

<?xml version=»1.0» encoding=»UTF-8»?>

<IDOCTYPE hibernate-mapping PUBLIC «-//Hibernate/Hibernate Mapping DTD 3.0//EN» «http://hibernate.sourceforge.

net/hibernate-mapping-3.0.dtd»>

<hibernate-mapping package=»org.openmrs.module.pregnancycdss»>

<class name=»PatientSymptomByExamModel» table=»form_pregnancycdss_symptopt_by_patient»>
<id name=»symptPatientId» type=»java.lang.Integer» column=»sympt_pat_id» >
<generator class=»native»/>
</id>
<discriminator column=»sympt_pat_id» insert=»false» />
<many-to-one name=»patientExam» class=»PatientExamModel» column=»id_exam» not-null=»true» />
<property name=»patientld» type=»java.lang.Integer» column=»id_patient» unique=»false»/>
<property name=»examUserld» type=»java.lang.Integer» column=»id_examuser» unique=»false»/>
<property name=»symptomld» type=»java.lang.Integer» column=»id_symptom» unique=»false»/>
<property name=»symptOptld» type=»java.lang.Integer» column=»id_sympt_opt» unique=»false»/>
<property name=»symptCatld» type=»java.lang.Integer» column=»id_sympt_cat» unique=»false»/>
<property name=»diseaseld» type=»java.lang.Integer» column=»id_disease» unique=»false»/>
<property name=»py» type=»java.lang.Float» column=»py» unique=»false»/>
<property name=»pn» type=»java.lang.Float» column=»pn» unique=»false»/>
<property name=»idOrder» type=»java.lang.Integer» column=»id_order» unique=»false»/>
<property name=»uuid» type=»java.lang.String» column=»uuid» length=»38» unique=»true» />

</class>

</hibernate-mapping>

» SymptCategoryModel.java — mogens Kateropii ¢ DiseasesSymptOptModel.java — mogens Biporia-

CUMIITOMIB; HOCTI TIeBHOTO [[iarHO3y B 3a/1eXKHOCTI Bi/ 3HAYeHHS
» SymptomModel.java — Moziesib Habopy CUMIITOMIB; CUMIITOMY;;
» SymptomOptionModel.java — mogenb 3HaueHb ¢ PatientExamModel.java — Mozienb aHUX aHKeTH
CHMIITOMIB; narjieHTa;

- ’% Pregnancy CDSS Module AP]

= ‘) Source Packages
= @ org.openmrs.module.pregnancycdss
DiseasesModel. java

~

DiseasesProbability.java
DiseasesSymptOptModel.java
PatientExamModel.java
PatientSymptomByExamModel.java
PregnancyCDSSActivator. java
SymptCategoryModel.java
SymptomModel. java
SymptomOptionModel.java
pregnacycdssmodel.java

B (B9 (B9 (B9 (B9 [ (B0 (B0 (B0 (&P

Service interface

=4 org.openmrs.module.pregnancycdss.api.db
@ pregnancycdssserviceDAO. java

=[5 org.openmrs.module.pregnancycdss. api.db. hibernate
|& HibernateoreanancycdssserviceDAO, iava

P,

DAO interface
DAO implementation
(5 org.openmrs.module.pregnancycdss. api.impl . . =
E Eﬁ] pregnancycdssserviceServicelmpl.java Service im p l ementation

Puc. 3. CTpyKTypa porpaMHHUX CEpPBiCiB /71 peasizaliii B3aeMo/ii KjaciB Mogeti 3 Tabmursvu B/]
mozayito PregnancyCDSS

ISSN 1996-1960. MeguuHa iHhopmaTuka Ta ifxeHepisa. 2016, Ne 2 75



MEANYHA IHOOPMATUKA
TA IHXXEHEPIA

Pregnancy CDSS Module

Survey for the patient: Id=4 name=[ser Serv] Is it first pregnancy: false Form created=2015-12-19 18:13:45.0

CBOEYACHI pOAH

Puc. 4. ®opma aHKeTH ONUTYBaHHS Jiianorooi KomrioHeHTH CIITIP piarHOCTHKY naTosorii

HeBUHOLIYBaHHsA BaritHOCTI y cknagi MIC OpenMRS

* PatientSymptomByExamModel.java — mozesnb pe-
3y/IbTaTiB aHKeTyBaHHS MallieHTa.

B nictunry 2 HaBesieHO hparMeHT peastizariii Moziesi
pe3y/bTaTiB aHKeTyBaHHS Mal[ieHTa Y BULVIAAL K1acy
Ha MOBI rporpaMyBaHHs Java.

Bignosigno pgo Bumor MIC OpenMRS
1010 po3pobJieHHS KOPUCTYBAlbKUX MO-
nyniB (https://wiki.openmrs.org/display/docs/
For+Module+Developers), po6ota 3 B/] 37iliCHIOETh-
cs1 3 BUKOpPHUCTaHHsM Java-¢peliMBopky Hibernate.
[Mpuknag XML-daiiny 3B’s3Ky Kacy Mojeni 3 Ta-
6muuero BT anst Hibernate mokaszaHo B jictuHry 3.

Encounter Management

Ha puc. 3 moka3aHo CTPyKTypy NpOrpaMHUX CepBiciB
ITs peaJtisariii B3aeMofii KaciB Mogerti 3 TabmursiMu
Bl B Ljiomy.

Po3pobiieHHst GOpM KOPUCTYBALILKOTO iHTephecy
nns pianoroBoro kommnoHeHTy CIITIP. Tlpu pospo-
6/1eHHi KopucTyBatbKux MoaysiB At MC OpenMRS
€ MOXX/IMBICTb 3aCTOCOBYBAaTH Oi/BIINICTh CyYacHUX
MiIX0/iB 10 BeO-MPOrpamMmyBaHHsl, BK/IIOUHO 3 TEXHO-
norismu HTML5, CSS3, AJAX (3acobamu JQuery).
[nst miasoroBoro KomrioHeHTa, riatgopmu CIITIP
[iarHOCTHKY TIaTO/IOTiii HEBUHOLITYBaHHS BariTHOCTI y
cknagi MIC OpenMRS, aBTopamu po3po6iieHo dhopu

Patient*
Location | v

Encounter Date* |16/11/201519:19 | (Format: ji/nn/aaaa hhimm)

visit |16/11/2015 Qutpatient ser Serv M
Encounter Type ADULTINITIAL

Form v

Created By Super User - 16-Nov-2015

Deleted

p-
Pregnancy CDSS Module

showing 1 to 4 of 4 entries

Pregnancy Exam Form data for the current patient is there
I{ W For,
[Search: I: Show |10 |Enlnas
Edit Delete
Exam Form Created Pa“";‘ Last ¢ First 3 Fi."" $ Expected D_UcisinnTmR ¢ GAEDecisionTree submit ¢ survey survey ©
D D Preg ¥ Disease Disease Form Formi
20185-12-19 | R it | CeoeuacHi | Ceoeuacki Edit  Delete
18:13:45.0 18:13:45.0 poAn poan Eorm | Form
a 2015-12-19 Sery 2016-02-18 No NepeayacHi MNepeayacHi Edit Delete
20:14:05.0 11:09:34.0 poan poan Eorm Eorm
2015-12-19 e s I Edit  Delate
20:30:24.0 20:30:24.0 Eorm Eorm
13 2015-12-19 Sary 2016-02-18 Mo CBOEYaCH Edit Delete
21:02:48.0 16:28:03.0 poan Eorm Eorm

Puc. 5. TTepenik anket CIIITP aiarHOCTHKY MaTo/OTiii HEBUHOLIYBAHHS BariTHOCTI y hopMi IIpeficTaB/IeHHs
3pepranHs nauiesta B MIC OpenMRS
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Pregnancy CDSS Form

Tlagedr: ARArHo rHCOH mami:
Koa: 2 Ipizeraue: Beasaoo Mo Havamia Io-6amyori: Mbocomaizsa | | Barioders : orropia
M saporcwercs: 04/16/1994 Ocraronodt mianco:: [lepemyacki pomx
Azpeca:
Tenedoret:
BiporimHicsa (RmEricEa) ouiHea:
Biporimoot miamwo:: [epexsacd pomt
er arEHiure:

| Jharxoz ||me THAMYLOHX CHIVONIY OVIE|

Croeraod pomx 6

Ilepemxsacd pom:, 21

JTaHi A0 eTYE AN

Taparverp “ 3ursanct " Bipor miarxoz
1. Asooerid mand BariTHol
12. Cezompoxy 2.Bean Croeraod pomd
13. Appeca TpoXGEIHIT 1. hicro Crocraod pomt
14, Peccrpugruom ey 1. 3apeccIpoarett Ceoeracd pom
15. Bxqypo6omt 3. Jonworoan CroeracH pomH
1 6. IbdmuEocTi posomt 2. [Tepe0xomo oHeEae IMepexiacd p o
17. Crmozicts 5. TlopyLussact Merapyardl IMepexsacd pogH
13 llhdpuei ot 1. Kaga TMepersaod pomH
19, $ineon WIHMEHICT: 2. [ordpsa TMepersacd pomH
1.10. Bzam i o6 M e K 1. 1o 12 mciade Cro¢acd pom
2. Crad NpM Mo(TYIOTS00 B (TAG0HAD
2 2. Bara #irem 5.81-90¥r. Tepexsacdi pomH
2 3. KoTpa Ear imeicTs 4. Yerzepm IMepersaod pomH
2 4. Korpimomorze 3. Tperi Tepexsact pomH
25 Fomapemusy |- Hoprmmzd [[ceenaad pome
4. Awanores Barind
4 5. MexecTpyRrgi ECraKORIOTOS ||l . Oppazy "&otnﬂd PO
4 7. PeryTopHicTs MEKCTP AL 1. T Croeraod pom
4 5. TrEATCTS MEHCTp AL 2.3-4 md Mepersaod pome

Puc. 6. ®parmMeHT NMPOTOKOJTy aHKETYBaHHSI Talli€eHTa Ta JjiarHOCTUYHUM BUCHOBOK CIIIIP piarHOCTHKM maTosiorii
HeBUHOILyBaHHs BariTHOCTI A1st MIC OpenMRS

Ta 3BiTH, 1110 peasi3yroTh QYHKILiOHA/TBbHI MOKIUBOC-

Ti, BiTIOBiZHO [0 BKa3aHUX y poborti [25]. Bkazani

(hopmu, B paMkax 3actocyBaHHsi MV C-miigxony, pea-

JIi30BaHO y BUIVISIZII TAKUX Npe/ICTaB/IeHb:

* patientExamForm.jsp — ocHoBHa ¢opMa aHKeTH
(puc. 4);

* encounterPatientExamData.jsp — nmopTieT npej-
crapnerHst gaaux CIITIP miarHOCTWMKM marosiorii
HEeBHHOILYBAaHHS BariTHOCTi y (opMi 3BepTaHHs

nauienta y MIC OpenMRS (puc. 5);

+ patientExamForm2Print.jsp — ¢popma-3Bit a5 ipei-
CTaB/IeHHs IIPOTOKOJIy aHKeTyBaHHs MallieHTa Ta
[liarHOCTUUHOTO BUCHOBKY (pHC. 6);

* psif, (hopM /17151 KepyBaHHsI BMiCTOM Ta HaslalliTyBaHHs
napameTpiB fiasoroBoro ro komrnoHenty CIITIP
(puc. 7).
st KepyBaHHS /jia10roBor0 KoMmrioHeHToro CIITTP

niatdopmu, B paMKax 3actocyBaHHS MV C-miizxony,
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~ mOpenMRS
()
b

Administration

Home | Find/Create Patient |

Users
Manage Users

Concepts
\iew Concept Dictionary

Currently logged in as Super User | Log out | M:

Dictionary

| Administration

Modules
Manage Modules

Manage Roles Manage Concept Drugs

Module Properties

Manage Proposed Concepts,
Manage Concept Classes

Manage Concept Datatypes
Manage Concept Sources

Manage Privileges
Manage Alerts

Patients
Manage Patients
Manage Tribes

Manage Reference Terms

Manage Concept Stop Word

~

Pregnancy CDSS Module
Manage Symptom Categories
Manage Symptoms

Manage Symptom Options
Manage Diseases List

Find Patients to Merge
Manage Identifier Types

Forms

Manage Forms

Person Manage Fields

Manage Persons

Manage Field Types

pregnancycdss.managediseasessymptopt
Manage Patient Exams

Manage Relationship Types
Manage Person Attribute Types

Admin | Manage Module

Pregnancy CDSS Module

Search: | |

Symptom
Description

SymptIP Symptom Name

1.1, BiK XiHKH

1.2, Ce30H poKy

1.3. Agpeca NpoXXmMBaHHA
1.4, PeecTpadia wnoby
1.5. Bug pobotn

1.6. WkignneocTi poboTh
1.7. CNaaKoBicTb

1.8. WKiannei 38M4Km

W sl AW N

1.9, ®izMyHa aKTHBHICTb
10 1.10. B3aTa Ha obnik B KK
Showing 1 to 10 of 71 entries

Merge Duplicate Fields

.
REST Web Services

Settings

Test

Help

a)
Show [10 v | entries

Category Order Multi Selected
AHKeTHI gaHi BaritHol 1 No Yes
AHKeTHI gaHi BariTHol 2 No Yes
AHKeTHI AaHi BariTHol 5 No Yes
AHKeTHI gaHi BaritHoi 4 No Yes
AHKeTHI gaHi saritHol = No Yes
AHKeTHI AaHi BariTHoI & No Yes
AHKeTH| AaHi BariTHoi 7 No Yes
AHKeTHI aaHi BariTHoT g No Yes
AHKeTHI gaHi BaritHol 9 No Yes
AHKeTHI faHi BariTHol 10 No Yes

< p
6)

Puc. 7. Tleperik (a) Ta Bursig opHiei 3 popm (6) HasmauTyBaHHs: MOAYJIst fiasorooro Kommnounenty CIIIIP B manesi
kepyBaHHs1 MogynssMu MIC OpenMRS

po3pobsieHo psifi java- cepBieTiB (KOHTPOJepiB)

(puc. 8):

* EncounterPatientExamDataPortletController.
java — KOHTpoJiep MOPT/IeTy NpeCTaB/IeHHs TaHUX
nianmoroBoro komrnoHeHTy CIITIP y dhopmi 3BepTan-
H4 nagienta y MIC OpenMRS;

* PatientExamFormController.java — KoHTpOs1ep Gpop-
MU aHKeTyBaHHsI Talli€HTa;

* GAEDecisionTreeController.java — 3abe3mneuye
B3aemofiito mianmoroBoro koMmoHeHTy CIIIIP 3 Be6-
CepBiCOM TIPUMHSATTSI AiarHOCTUYHOIO pillleHHs
GAEDecisionTree;

* PregnancyCDSSManageController.java — 3a6e3-
reuye QyHKLiT aZiMiHiCTpyBaHHS Ta Ha/lallITyBaHHS
nianoroBoro komroHeHTy CITITP.

B3aemogisa gianoroBoi KOMIIOHEHTHU TijaaT-
dbopMHU cucTeMHU MiATPUMKW TIPUUHATTS pill-
meHb 3 cepBicom GAE Decision Tree opra-
Hi30BaHa BiAMOBifHO A0 pekoMeHAalil 111070
00MiHy JaHUMHU MiXK caliTaMu 3 pi3HUMH JOMeEH-
uumu imeHamu (http://www.gwtproject.org/doc/
latest/tutorial/Xsite.html#design). Taki meTogu
koHTposiepa GAEDecisionTreeController.java
TIpU3HAaYeHi JJis:

78
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Peastizaniia acuaxpoHHoi B3aemopii 3 cepBicom GAE Decision Tree 3aco6amu jQuery:

<script type=»text/javascript»>
function submitData2 GAE(formData){
jQuery.ajax({
type : ‘GET’,
url : ‘http://decisiontree-1013.appspot.com/patientdata’,
data : formData,
dataType : ‘json’,
success : function(response) {
var mystr = JSON.stringify(response);
setGAEDecision (response);
})
error : function(e) {
alert(‘Error: ‘ + e);
}
b;
b
function gaeDecisionTreeSubmitFunction(examlId,encou
nterld,patientId){
jQuery.ajax({
type : ‘GET’,
url : ‘${pageContext.request.contextPath}/module/
pregnancycdss/gAEDecisionTree/single.json’,
data : ‘examld=" + examld + ‘&encounterld=" +
encounterld + ‘&patientld=" + patientId,
dataType : ‘json’,

* getPatientDataJson2 — 06po6sise HTTPRequest
GET-3anuT Ta noBeprae fAaHi BKa3aHOI aHKeTH
y Burnsagi JSON-06’ekry;

« getAllPatientDataJson — 06po6ssie HTTPRequest
GET-3anuT Ta noBepTae [jaHi yCix aHKeT, [J1s IKUX
BKa3aHWM ocTaTouyHui AiarHos, y Burisgi JSON-
06’ekTy. Lle 3abe3meuye 1151 GOpMyBaHHS HaBYA/Thb-
Horo Habopy fanux y B/] cepeicy GAEDecisionTree
(http://decisiontree-1013.appspot.com);

* setGAEDecision — 06po6sisie HTTPRequest POST-
3anuT Ta 3abe3neuye 30epiraHHs OTPUMAHOTO
[1arHOCTUYHOrO BUCHOBKY /ISl BKa3aHOI aHKeTU
B Tabsmuni B/] nianoroBoro komrioneHty CITPP.
BukonanHs 3anuTiB o cepBicy GAEDecisionTree

371iICHIOETBCST Oe3rocepe/IHbO 3 TpeICTaB/eHHs (TopT-

siet encounterPatientExamData.jsp) 3 BUKOpUCTaHHSIM

AJAX-texHosorii. AJAX-3anuTy peani3yroThCs 3aC0-

6amu 6ibsioTeku jQuery 3a OMOMOTo0 psily QyHKIIiH

Ha MOBI nporpamyBaHHs1 JavaScript (JiicTuHr 4):

 gaeDecisionTreeSubmitFunction(examlId,encoun
terld,patientId) — 3abe3reuye oTpUMaHHs JlaHUX
(hopMH aHKeTyBaHHSI LIUIIXOM aCHHXPOHHOTO BH-
KAUKy Metony getPatientDataJson2 cepsiety
GAEDecisionTreeController.java;

* submitData2 GAE(formData) — 3pgilicHIoE€
acuuxpoHHuil AJAX-3anuT [0 cepBicy npuii-

success : function(response) {
submitData2 GAE(response);
}’

error : function(e) {
alert(‘Error: © + e);

}
D;
|5
function setGAEDecision(GAEresponse){
jQuery.ajax({
type : ‘POST”,
url : ‘${pageContext.request.contextPath}/module/
pregnancycdss/gAEDecisionTree/setdisease.json’,
data : gAEresponse =" + GAEresponse,
dataType : ‘json’,
success : function(response) {
alert(‘Sucessfully saved!’);
1
error : function(e) {
alert(‘Error: © + e);
}
b;
|5

</script>

HaTTd piteHHs GAE Decision Tree;

» setDecisionTreeResponceFunction(formDa-
ta) — 3abe3meuye 36epiraHHs [giarHOCTUYHOIO
BUCHOBKY LIJSIXOM aCUHXPOHHOTO BUK/IHKY Me-
togy setGAEDecision cepsnety GAEDecision-
TreeController.java.

AHanoriuvHUM YMHOM peasli30BaHO BiJNpaBIeHHS
HaBUa/ILHOTO HAOOPY AaHUX Y TIPe/ICTaB/eHi popMu
managepatientexams.jSp B IlaHeJli KepyBaHHS MOZY-
v MIC OpenMRS.

Ipouec migkatoueHHs: po3pobeHoi AiamoroBoi
komnoHeHTH CIITIP nmo icHyrouoro cepsepy MIC
OpenMRS 37ilicHIOETBCST CTaHJAPTHUMU /151 JaHOT
MIC metomamu (https://wiki.openmrs.org/display/
docs/Administering+Modules).

KopucTyBau noBrHeH MaTH IpaBa aZMiHiCTpaTopa
CUCTEMHU:

1. CkauaTtu CKOMIIi/IbOBaHUU ¢aitn (pregnan-
cycdss-1.xx-SNAPSHOT.omod) gianorosoro
komnoHeHTa CIIIIP i3 pero3urtopito aBTOpa Ha
cepBepi GitHub (https://github.com/semteacher/
pregnacy_cdss).

2. ApTropu3yBaTuCs 3 IIpaBaMM afMiHicTparopa
Ha cepBepi MIC OpenMRS. TlepeiitTu B po3fin
KepyBaHHs MoAynsMu (Administration Manage
Modules).
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=% Pregnancy CDS5 Module OMOD
(=g Web Pages A

E43 portlets

@] encounterPatientExamData. jsp

#-] resources

#-] template

i manage.jsp
managediseases.jsp
managediseasessymptopt.jsp
managepatientexams.jsp
managesymptomoptions. jsp
managesymptoms.jsp
s patientExamForm, jsp )
=47 Source Packages

FEREEEEE

Views implementation

[+ 93 org.openmrs.module.pregnancycdss.extension.html

|5 org.openmrs.module.pregnancycdss.web.controller

GAEDecisionTreeController.java
PatientExamFormController.java

EPEEEE

PregnancyCDSSManageController.java

EncounterPatientExamDataPortletController. java

Controllers implementation

PregnancyCDSSEncounterFormConroller . java

Puc. 8. Ctpykrypa npefcTaB/ieHb Ta KOHTposiepiB Mogymo PregnancyCDSS

3. Hatucnytu xkHonky Add or Upgrade Module.
B pianosi fosaBaHHS MOZY/IO HATUCHYTH KHOIKY
Choose File B cekuii Add Module. Bka3zatu po3s-
Mill[eHHsI paHillle cKayaHoro (aiisry Ta HaTUCHYTH
OK ra Upload.

[Ticnst BUKOHaHHS BKa3aHUX KPOKiB MOJy/b [lia-
jioroBoro komnoHeHta CIITIP giarHOCTMKU TaTo-
JIOTil HeBUHOLIYBaHHS BariTHOCTI WITaTHUMHU Oyzie
noctynuuMm y ¢opmi 3BepHenHs (Encounter) ma-
Lji€HTa.

BucnoBku. 3actocyBaHHd KiiHiuHux CIITIP
y NpakTUUHil AisiIBHOCTI cydyacHOro jikaps
€ BAXKJIMBOKO YMOBOIO MiIBUILIEHHS SKOCTI HaJJaHHS
MennuHOI fomomord. [lepcrieKTHBHe 3aCTOCyBaH-
Hs CIIITP — giarHocTHKa TaToJoriii HeBUHOIIY-
BaHHSA BariTHOCTI Ta MomepeiKeHHs MepejyaCHUX
TI0JIOTiB.

Jliteparypa.

Buxopsuu 3 mocBifly mocaifHOT ekcryaramii
npototuny CIITIP y TepHOmMibCbKOMY 00/1aCHOMY
rnepuHaTajbHOMY LeHTpi «MaTru i JUTHUHa» aBToO-
pamu po3pobiieHo crietfianizoBany CIIIIP y BUrisAzi
Moaynto (Tiaridy) [/si BimbHO-PO3TMOBCIOPKYBAHOT
MIC EMK OpenEMR. 3aBasiku BUKOPUCTaHHIO
MV C-migxomy, cyuacHUX (ppeHMBODKIB Ta peasi3artii
NiJcucTeMy NPUMHATTS pillleHHs y BUIVISIZI OKpe-
Moro Beb-mozmaTky 3acobamu cepsicy Google App
Engine, nana nnardopma CIIIIP 3a6e3meuye
MOXXJIMBOCTI A1 iHTerpauii 3 pisaumu MIC EMK.

[NepcrieKTHBOIO NOAAIBIINX AOC/ILKEHD € aZlanTallis
QJITOPUTMY TIPUMHSITTS pillleHHsT po3po0/eHol miaT-
¢opmu CIIITP a5 BUpillleHHs SIKHAMIIMPIIOTO Koja
[MarHOCTUYHMX 3aB/aHb IIIAXOM 00pobneHHst iHdop-
Mmatiii, o Hakormmuyetbcst B MIC EMK OpenEMR Ta
OpenMRS.
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