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VPP ,SOPHIS” 2.projekts

Apaksprojekti, organizacijas, galvenie izpilditaji:

2.1. Uz ontologijam balstitas timekla videi pielagotas modelésanas tehnologijas
un riki zinasanu analizei un Uz ontologijam balstitas dabigas valodas semantikas
izgGganas metodes (LU MII : J.Barzding, A.Sostaks, E.Rencis, M.Grasmanis,
A.Kalnins, A.Sprogis, G.Barzdins, D.Gosko, P.Paikens)

2.2. Semantiska timekla tehnologijas zinasanu formalizacijai, vairakkartigai
izmantoSanai un koplietosanai (RTU DITF : J.Grundspenkis, M.Kirikova,
A.Novickis, E.Lavendelis)

2.3. Modelu bazéeta datu vizualizacija un biznesa procesu izpildes laika verifikacija
(LU DF : J.Bicevskis, G.Arnicans, G.Karnttis)
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Uz ontologijam balstitas timekla videi pielagotas modelésanas
metodes un riki zinasanu analizei:

1. Talak attistit uz ontologijam un timekla tehnologijam balstito atro vaicajumu
valodu un tas efektivu realizaciju, izstradajot uz skatiem balstitu
paplasinasanas mehanismu.

2. lzstradat uz datu ontologijam un timekla tehnologijam balstitas zinasanu
pieejas tiestbu modeléSanas metodes sensitivu datu pieejas tiestbu mehanisma
realizéSanai atro vaicajumu valodas realizacijas vajadzibam.

3. Izstradat modelu specializacijas metodes un to lietojumus timekla vide
balstitu domeéna specifisko valodu riku buavei.
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Vispirms 1ss atkartojums par Atro vaicajumu valodu

PROBLEMA: K3 atri, bez programmeétaja starpniecibas, pieméram, slimnicas
vadiba var iegut iepriekS neparedzétos griezumos zinas par slimnicas darbibu.

levieSam puszvaiginu (semistar) datu ontologijas. Piemeérs:

Pacients Lalks, datums:
pac Personaskods String 201208251530
pac Vards :String 20120825= 2012.08.25 00:00
pac Uzvards String Laika intervals:
pac Dzimums {sieviete, virietis} 3g2men25d5st30min
pac Ddzim$anasDatums Date 2men25d = 2men25d0st0min= 85d = 85d0s0min
pac GimenesArsts ‘KArsts

. "Ja simbolu virkng
ieksa " (ka,
- SlimnicasEpizode piemeram, diagnozei
Polikiinikas|Epizode SIMNOSTASArsts KA S 'K59.9") vai cita

paVizitesDatums -Date slimAtbildigaisArsts KArsts lldziga zime. tad i

polVizitesligums :Duration simlUznem3anasLaks DateTime simbolu \ﬂrf(rlw_e ai eh‘, .

palViziteslzmaksas Decimal slimizrakstizanasLaiks -DateTime pedinas, ka "K59.9

polVizitesArsts (KArsts slimizrakstidanaslemesls “{vesels, mirs, cits}
slimKopiz maksas -Decimal
L slimVestureshr Integer
PoliklinikasDiagnoze / \F —x
Diagnoze KDiagnoze L - -

Bng?(g:lnteger % UmemsanasDiagnoze || lzrakstiSanasDiagnoze _ Kusfiba
uznemDiagnoze ‘KDiagnoze | |izrakstDiagnoze -KDiagnoze ﬁsﬁsﬁ Of»gl tSAr sts -KArsts
uznemMpk Int izraksthpk Integer sthodala ‘String

- P dnteger e kustSakumalaiks -DateTime
kustBeiguLaiks DateTime
kustpk -Integer

KArsts KDiagnoze KManipulacia Kust basManipulaciia
personasKods -String kods String kods Sting kmanManipulacija -KManipulacija
vards :Sfring nosaukums -String nosaukums -String kmanSakumalaiks :DateTime
uzvards -String cena Decimal kmanBeiguLaiks :DateTime
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PVizite

+ beigulaiks

+ ilgumsMinutes {{135%}
+ilgums {2st15min}

+ kabineta_id

+ maksasVizite {true, false}
+ atkartoti {true, false}

+ statuss

+ arsts ‘KBkusArsts

ook

+vizitesDatums {{2013.05.25}}
+ sakumalaiks {{2013.05.25 14303}

+ arstaSpecialitate :KSpecialitate

PEpizode

+ datumsMo {{2013.05.25}
+ datumsLidz {{2013.05.30}}
+ irMosutijums {true, false}

+ apm_veids

+Nos_LE

+ iem_kat

+ apr_veids

+ palidz _veids

+ strv_kods

+ petijumaEpiz ode {true, false}
+ unknown01 {true, false}

+ NosArsts KArsts

+ arsts :KBkusArsts

+ avArsts ‘KBkusArsts

+ noslestade KMedicinaslestade
+ nosArstaSpecialitate (K Specialtate

+ arstaSpecialitate ‘KSpecialtate

+ personaskods {120912-2}}
+ dzimums {1-vIr, 2-siev}

+ dzimsanasDatums {{2012. 08 25}}
+vecumsTagad {{2925d}}
+vecumsGados {143}
+vecumsienesos {{5})
+vecumsDienas {2531}

+ gimenesArsis (KArsts

E pizode

+ uznlem KUz nemsanaslemesls
+vecumsliznemsanasBridi {{2mendd}}
+ nosArsts KArsts

+noslest :KMedicinaslestade
+nosDiagn {{Smadzenu satricindgums}}
+ atbArsts |KBEusArsts

+izrlem Kl rakstisanaslemesls

+ parvUz :KMedicinaslestade

+ilgums {{2men2d1st30min}}
+ilgumsDienas {623}

+ kartesVertibaBez Pacientalemaksas
+ pacientaMaks ajamaP acientalemaksa

+uznemsanasLaiks {{2013.07.25 15:301Y

BKUS datu ontologija

RigN osutjums Rtglzmeklejums KArsts
+ nosArsts (KBEusArsts + arsts -KBkusArsts = personasKods {{240145
+nossSpec + specKods 102281
+nodala {08-55}; * |+ aprakstisanasLaiks +yards
« |+ nosutisanaslaiks  {{2013.07. 1{2013.07 .26 18:001} + uzvards
2515300 + apraksts
+izmeklesanaslaiks {{2013.07. + sledziens
26 17:15%; + rekomendacijas KBKusArsts
+vyesturesMum + ik + personaskods
+jemesls +vards
+ nosinfo x RtgDiagnoze + uzvards
+veids + diagnoze {{Aprakstsl} + irligumarsts {ftrue false}
Lonk + npk
KSpecialitate
UznemsanasDieta Ja simbolu virkné iek83"" (ka, piemeéram, + kods {{P20}}
+ dietasKods diagnoz e "K59.97) vai cita idziga zime, tad & + nosaukums {{neirologsi}
+ dieta : KDieta simbolu virkne jaliek pédinas, ka "K58.97
|L1J KMedicinaslestade
— + kods {{0100118043;
. Operacija + nosaukums
+ opZale

+izrakstisanasLaiks {{2013.09.27 17: 00} =

UznemsanasDiagnoze

+ diagnTips {1-nosut, 2-uznem,
Fizrakst ( nav), 4-apmaksasDiagn}
+ diagnoze KDiagnoze

+ npkBkus

+ npk

FRE-TES +valstsKompensetaPacientalemaksa
+ summaApmaksai {{79.25}}
+vestureshum
+npk
= + kliniskaDiagnoze -String {{Q87 23}
P Apmekigjums + pamatDiagnoze :String {{Q87 2}
+ apmekigjumaDatums 1 + galvenaBlakusdiagnoze “Sring {{P36.8}}
. agmekl_vgids + pamatDiagnoze :KDiagnoze Kustiba
= + blakusDiagnoze1 KDiagnoz e -
:iﬁus + blakusDiagnoze2 KDiagnoz e :?sgg}u}maLalks LT
+ blakusDiagnozed KDiagnoz e il )
) P ilgums {2d9st15min}}
+ profApskatesDiagnoz e ‘Kdiagnoze +nodala {{12-607

L.

P Manipulacija

+palata {16}

+ skaits

+npk

+ manipV eids : KManipV eids

+ petijumaManipulacija {true, false}

+npk

+ arstArsts ‘KBkusArsts
+ avArsts ‘KBkusArsts

Manipulacija

1+ sakumalaiks {{2013.07.29 15003

+ beigulaiks {{2013.07.20 19:45%}
+ilgums {{1st15mint}
+ilgumsMinutes {753}

+ skaits {5}

+ nodala {{05-23}}

+ sakumalaiks {{2013.07.25 20:000}

+ beigulaiks {{2013.07.25 22303}

+ operacijasligums {2st30mint}

+ operacijasligumsMinutes {{150}}

+ pozicija

+ maksas :boolean

+ status  {0-plan, 1-opere, 2-pabeigt, 3-
dz est}

+ akuts {true, false}

+ievesanasLaiks {{2013.07.25 19301}
+izvesanasLaiks {{2013.07.25 23001}
+ zalesllgums {{3st30mint}

+ zalesligumsMinutes {2103}

+ arsts ‘KBkusArsts

+ anesteziologs .BKusArsts

KustibasDiaghoze
+ npkBkus

+ diagnoze ‘KDiagnoze
+ npk

+ izpiditajs :KBkusArsts + npk
+ manipV/ eids : KManipVeids
+ npk
Laiks, datums:

2012.08.25 15:30

2012.08.25 = 2012.08.25 00:00
Laika intervals:

3g2men2adast 30min
2men2ad = 2menz25d0st0min
= 85d = §5d0st0min

KUznemsanaslemesis
+iemeslakods {1-neatliek,
2-planv, 3-bez nosutijuma}

+ Nosaukums

Klzrakstisanaslemesls
+iemeslakods {1-izrakst,
2Z-uzcitustac, 3-miris, 4-
cits}

+ nosaukums

KDiagnoze
+kods {{"K59.9" 1}
+ nosaukums

KManipVeids
+ manipkods
+ nosaukums
+ kodaTips {0, 1-BKUS, 2-
Pielik18,_3-Momesco}

KDieta

+kods {{S}}
+ nosaukums {{Saudz &joS 5}

"2018.g. Epizodei 3 jsuni afribiti; klinis ksl iagnoze, pamatDiagnoze, galvenaBlakus Disgnozs; UngméElnas Diagnozsi: 4-apmaksasDiagn™ b]




7 vaicajumu Sabloni kontrolétaja dabigaja valoda

1. SKAITS <klases vards> KUR <klases selekcijas izteiksme>

Semantika: Tiek saskaititas Aclass instances, kuram izpildas <Aclass cond expr>.

Pieméri:

SKAITS Pacienti, KURIEM EKSISTE SlimnicasEpizode, KURAI slimNosutitajsArsts=pacGimenesArsts
-- tiek saskaititi pacienti, kurus uz slimnicu nosutijis to gimenes arsts,

SKAITS SlimnicasEpizodes, KURAM slimlizrakstiSanasLaiks-slimUznemsanaslLaiks > 15d

-- cik bija tadu arstésanas reizu, kuras bija ilgakas par 15 dienam,

SKAITS Pacienti, KURIEM EKSISTE PoliklinikasEpizode, KURAI NEEKSISTE SlimnicasEpizode, KURAI
slimUznemsSanaslaiks.DATE>=polVizitesDatums

-- cik tadu pacientu, kas péc poliklinikas vizites vairs nav nokJuvusi slimnica,

SKAITS SlimnicasEpizodes el, KURAM EKSISTE SlimnicasEpizode e2, KURAI e2<>el UN
e2.slimUznemsanasLaiks>el.slimlzrakstiSanasLaiks UN (e2.slimUznemsanasLaiks-
el.slimlzrakstiSanasLaiks)<30d

-- cik ir tadu slimnicas epizozu, péc kuram pacients ir atgriezies slimnica 30 dienu laika.



7 vaicajumu Sabloni kontrolétaja dabigaja valoda

2. [SUM / MAX / MIN / VID / BIEZ] /<klases atribatizteiksme>/ <klases vards> KUR <klases
selekcijas izteiksme>

Semantika: Vispirms tiek atlasitas Aclass instances, kuram izpildas <Aclass select cond>”", péc tam atlasitajam
Aclass instancém tiek izrékinata attiecigas atribatizteiksmes vértiba (jeb, ja atribltizteiksme ir vienkarsi
Aclass atributs, tad tiek panemta $1 atributa vértiba), rezultata tiek iegtts vertibu saraksts, kuram talak
pielieto attiecigi operacijas SUM, MAX, MIN, VID, BIEZ (operacijas SUM, MAX, MIN, AVG ir definétas tikai
Integer, Decimal un Duration tipiem, operacija MOST — tikai String tipam).

Piemeéri:

SUM /slimKopizmaksas/ SlimnicasEpizodes, KURAM slimizrakstisanaslemesls=vesels UN
pacDzimsanasDatums.YEAR=2012

-- cik izmaksajusas veiksmigas arstésanas slimnica pacientiem, kas dzimusi 2012.gada,

BIEZ /izrakstDiagnoze.kods/ Izraksti§anasDiagnozes KURAM izrakstNpk=1 UN slimizraksti§anaslemesls=miris
-- biezakas galvenas (izrakstNpk=1) mirSanas diagnozes,

“BIEZ” vaicajumam ir paredzéta vél viena opcija — “BIEZ m”:

BIEZ 3 /izrakstDiagnoze.kods/ IzrakstiSanasDiagnozes KURAM izrakstNpk=1 UN
slimlzrakstisanaslemesls=miris
-- atrast 3 biezakas mirSanas diagnozes.



7 vaicajumu Sabloni kontrolétaja dabigaja valoda

3. ATLASIT NO <klases vards> KUR <klases selekcijas izteiksme> ATRIBUTA <klases
atributizteiksme> VISAS VERTIBAS

Seantika: Acimredzama. Pieméri:

ATLASIT NO SlimnicasEpizodém, KURAM slimlzrakstisanaslemesls=miris, ATRIBUTA slimAtbildigaisArsts.uzvards
VISAS VERTIBAS

ATLASIT NO SlimnicasEpizodém KURAM slimlzrakstisanaslemesls=miris, ATRIBUTA  (lzraksti$anasDiagnoze,
KURAI izrakstNpk=1).izrakstDiagnoze.kods VISAS VERTIBAS

ATLASIT NO lIzrakstisanasDiagnozém, KURAM izrakstNpk=1 UN slimlzrakstisanaslemesls= miris, ATRIBUTA
izrakstDiagnoze.kods VISAS VERTIBAS

ATLASIT NO lzrakstidanasDiagnozém, KURAM izrakstNpk=1 UN slimlzraksti$anaslemesls= miris, ATRIBUTA
izrakstDiagnoze.kods.SUBSTRING(1,3) VISAS VERTIBAS

4. PARADIT [n/ VISAS] <klases selekcijas izteiksme>

Semantika: acimredzama.

5. PILNPRADIT [n/ VISAS] <klases selekcijas izteiksme>

Semantika: ...



7 vaicajumu Sabloni kontrolétaja dabigaja valoda

6. ATLASIT Aclass x KURAM <Aclass select cond>,

IZVEIDOT TABULU <x-expr’l> [(KOL a1l)], ... ,<x-expr’'n> [(KOL an)],
[ATLASIT RINDAS KURAM ai=<konst>] (* = vieta var bt <>, <, <=, >=%*)
[SAKARTOT [AUGOSI / DILSTOSI] PEC aj]

[ATSTAT [PIRMAS / PEDEJAS] s RINDAS]

Piemeri:

ATLASIT SlimnicasEpizodes x KURAM slimizrakstisanaslemesls=miris, IZVEIDOT TABULU x.pacUzvards (KOL
uzvards), x.slimlzrakstiSanasLaiks.DATE (KOL mirsanas_datums), (SKAITS x.KustibasManipuldcijas
KURAM kmanManipulacija.kods=02078) (KOL skaits_02078), (SUM /kmanManipulacija.cena/
x.KustibasManipulacijas KURAM kmanManipulacija.kods=02078) (KOL izmaksas_02078),

(x.1zrakstiSanasDiagnoze KURAI izrakstNpk=1).izrakstDiagnoze.kods (KOL pamatdiagnoze), (x.Kustiba
KURAI kustNpk=*).kustNodala (KOL pédéja_nodala)

ATLASIT KArstus x KURIEM vards=Gatis UN EKSISTE SlimnicasEpizode KURAI slimAtbildigaisArsts=x,
IZVEIDOT TABULU x.uzvards (KOL arsta_uzvards), (SKAITS SlimnicasEpizodes KURAM
slimAtbildigaisArsts=x) (KOL epizoZu_skaits), (BIEZ /uznemDiagnoze.kods/ Uznems$anasDiagnozes
KURAM uznemNPK=1 UN slimAtbildigaisArsts=x) (KOL bieZaka _galv_diagnoze)



7 vaicajumu Sabloni kontrolétaja dabigaja valoda

7a. ATLASIT [NO| INTERVALA (i-j) VISAS VERTIBAS x
[1ZVEIDOT TABULU/ RADIT] [(KOLa1)], ..., [(KOL an)]
7b. ATLASIT [NO] <klases vards> KUR <klases selekcijas izteiksme>

ATRIBUTA <klases atribatizteiksme> VISAS VERTIBAS x
IZVEIDOT TABULU <izteiksme’1> [(KOL a1)], ... , <izteiksme’n> [(KOL an)]

Piemeri:
ATLASIT NO SlimnicasEpizodém, KURAM slimizrakstisanaslemesls=vesels, ATRIBUTA

slimAtbildigaisArsts.personasKods VISAS VERTIBAS x, 1ZVIDOT TABULU x (KOL al), (KArsts KURAM
personasKods=x).vards (KOL a2), (KArsts KURAM personasKods=x).uzvards (KOL a3)

ATLASIT NO INTERVALA (0-23) VISAS VERTIBAS x, IZVEIDOT TABULU x (KOL stunda), (SKAITS
SlimnicasEpizodes KURAM slimUznemsanasLaiks.HOUR=x) (KOL skaits)



Piemeérs vaicajumu rika

| £ | Testu vide BKUS va
P 20O

Sanemtais vaicajums: atlasit visas Epizodes kuram izriem.iemeslakods=3, izveidot
tabulu pacients.dzimums (kol Dzimum) , pacients.dzimsanasdatums (kol Dzim dat),
llizrakstisanaslaiks.Date (kol Mir atums), pamatdiagnoze (keol Pam diagn), (Kustiba

kurai npk=*) .nodala (kol Mir nod)

Tulkosana: 4 ms, kompilacija: 518 ms, izpilde: 8 ms
Atbilde ir:

dzimum dzim dat mir atums pam diagn mir ned

=
—
I

1 M 0015.01.09 01 I-6%
2 mkbehieiels 2015.01.23 12-69

AanN1E N9 99 A Y i O
paradit visu Epizode, kur (izrIem.iemeslakKods=3), radot pacients.dzimums
(kolonna dzimum), pacients.dzimsanasDatums (kolonna dzim_dat),
il izrakstisanasLaiks.date() (kolonna mir_atums), pamatdiagnoze (kolonna
pam_diagn), (Kustiba, kur (npk=*)).nodala (kolonna mir_nod)

latlasit visas Epizodes kuram izriem.iemeslakods=3, izveidot tabulu pa
cients.dzimums (kol Dzimum), pacients.dzimsanasdatums (kol Dzim_dat),

izrakstisanaslaiks._Date (kol Mir_atums), pamatdiagnoze (kol Pam_diag Izpildit
n), (Kustiba kurai npk=*).nodala (kol Mir_nod)

|/ | Radit saprasto? Automatiski saprast? || Tirit pirms izpildes?
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1. Talak attistit uz ontologijam un timekla tehnologijam balstito
atro vaicajumu valodu un tas efektivu realizaciju, izstradajot uz
skatiem balstitu paplasinasanas mehanismu

Uz skatiem balstits Atras vaicajumu valodas paplasinajums:
DEFINET Wclass = AClass [x] KUR <selection condition>

Piemers:
defingét VeiksmigsPacients=Pacients kuram visam SlimnicasEpizodém izpildas
slimlzrakstiSanaslemesls=vesels

Atrdarbiba: ~0.3 sek. uz tipiskiem BKUS atrajiem vaicajumiem

Publikacijas:

1. J.Barzdins, M.Grasmanis, E.Rencis, A.Sostaks, J.Barzdins, Ad-Hoc Querying of Semistar Data Ontologies Using
Controlled Natural Language. // In: G.Arnicans, V.Arnicane, J.Borzovs, L.Niedrite (Eds.), Frontiers of Al and Applications,
Vol. 291, Databases and Information Systems IX, 10S Press, pp. 3-16, 2016. (to be indexed SCOPUS),
http://ebooks.iospress.com/volumearticle/45695

2. J.Barzdins, M.Grasmanis, E.Rencis, A.Sostaks, A.Steinsbekk, Towards a More Effective Hospital: Helping
Health Professionals to Learn from their Own Practice by Developing an Easy to use Clinical Processes
Querying Language. // J.E.Q. Varajao et. al. (Eds.), Procedia Computer Science, Vol. 100, Elsevier, pp. 498-506,
2016.

Adrese, kur ar Atro vaicajumu riku var “paspéléties” lietojot latvieSu valodas
versiju: http://85.254.199.40/ (lietot Google Chrome!)
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2. lzstradat uz datu ontologijam un timekla tehnologijam balstitas
zinasanu pieejas tiesibu modelésanas metodes sensitivu datu pieejas
tiesibu mehanisma realizéSanai atro vaicajumu valodas realizacijas

vajadzibam

v Role-based Access Control, Attribute-based Access Control,

v" XACML (eXtensible Access Control Markap Language) - ietver iepriek$éjas u.c.

v' Metodes universalas, bet komplicétas.

v PuszvaigZnu (semistar) datu ontologijas un atra vaicajumu valoda — vai nevar vienkarsak?

Galvenais rezultats:

Izstradats pietiekosi visparigs pieejas tiesibu defineéSanas mehanisms priekS minétas
vaicajumu valodas, kas izmanto jauna veida lomas jedzienu, kas tiek definéts ar Sis pasas
vaicajumu valodas lidzekliem, tikai nedaudz tos papildinot.

Un proti, lomas definésana balstas uz datu atlasi prieks attieciga lietotaja ar formulas tipa
“FULLSELECT <class name> WHERE <select condition> WITHOUT <class name>[.<attribute
name>], ... ” palidzibu, kur FULLSELECT nozime, ka reizé ar noraditas klases instancu atlasi
notiek aritas “béernu” un “vecaku” atlase.

Korekta Sadas atlases definicija ir iespéjam pateicoties aplikojamo ontologiju zvaigznveida
strukturai

Pétita ari minéto pieejas tiesibu ietekme uz vaicajumu izpildes atrdarbibu,
sagaidamais paléninajums — ne vairak ka 2 reizes, bet tas prasa vel talakus
eksperimentalus pétijumus, kas paredzéti projekta nakamaja posma.
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Pieejas tiesitbu definéSanas piemers:

Authentication Person Role Role Access rule
code C parameter
Password C Responsible - FULLSELECT HospitalEpisode WHERE
Physician responsiblePhysician.personCode = C WITHOUT Patient.personCode

Password [C] Ward manager n FULLSELECT HospitalEpisode WHERE EXISTS TreatmentWard WHERE
ward = n WITHOUT Patient.personCode

Password [C] Hospital CEO - FULLSELECT Patient WITHOUT Patient.personCode

External authentication C Patient - FULLSELECT Patient WHERE personCode = C

(via Swedbank)

Open access - Journalist - FULLSELECT Patient WITHONLY HospitalEpisode.totalCost WITHOUT
Patient.ALL, TreatmentWard.ALL, Manipulation.ALL,
OutPatientEpisode.ALL, AdmissionDiagnosis, DischargeDiagnosis

AdmissionDiagnosis DischargeDiagnosis
admDiagnosis :CDiagnosis . | disDiagnosis :CDiagnosis

admNo :Integer \ / disNo :Integer

Patient PPN,
personCode :String ; IflqspltaIEplsode TreatmentWard
name :Strin 06 ST S AL attendingPhysician :CPhysician
g responsiblePhysician :CPhysician ward :String '

surname :String e o .
gender :{male, female} GUICSCIEF TS arrivalTime :DateTime

An example of a filled access table: SOMEI DTS oty [T e

familyDoctor :CPhysician totalCost Decimal trNo :Integer

*
*

— caseRecordNo :Integer
Authenticatio Person code C | Role Role s .
n parameter OutpatientEpisode Manipulati
. . . anipuiation
ArpCrdVO1 [ 011040-11111 | Responsible Physician - VisiDate Date .| OutpatientDiagnosis FETE e EnENGET
- . isitDuration :Duration - (>——————— outDiagnosis :CDiagnosis startingTime :DateTime
BrpHrtD02 301191-99999 Respon5|ble PhyS|C|an _ \\;:::tCost :Decimal outNo :Inte: ingTime : i
] ‘Integer endingTime :DateTime
CmnEmTO01 _ Ward mana ger 12 physician :CPhysician
- Ward manager P
DmnPIm03 : g 07 CPhvsician CDiagnosis CMalnlpluIatlon
EceDrBKSO - Hospital CEO - 4y—person00de “Sting code :String code String
name :String name :String name :String
surnama :String cost Decimal
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3. Izstradat modelu specializacijas metodes un to lietojumus
timek|a vidé balstitu domeéna specifisko valodu riku buvei

Publikacijas:

1. A Kalnins, J.Barzdins, Metamodel Specialization for DSL Tool Building. / In: G.Arnicans, V.Arnicane, J.Borzovs,
L.Niedrite (Eds.), Databases and Information Systems, 12th International Baltic Conference, DB&IS 2016, Riga, Latvia,
July 4-6, 2016, Proceedings, Communications in Computer and Information Science Vol. 615, Springer, pp.68-82, 2016.
(SCOPUS)

2. A.Sprogis, DSML Tool Building Platform in WEB. // In: G.Arnicans, V.Arnicane, J.Borzovs, L.Niedrite (Eds.),
Databases and Information Systems, 12th International Baltic Conference, DB&IS 2016, Riga, Latvia, July 4-6, 2016,
Proceedings, Communications in Computer and Information Science Vol. 615, Springer, pp.99-109, 2016. (SCOPUS)

3.  A.Kalnins, J.Barzdins, Metamodel specialization for graphical modeling language support. // In: Proceedings of
the ACM/IEEE 19th International Conference on Model Driven Engineering Languages and Systems. ACM,
pp-103-112, 2016. (to be indexed SCOPUS)

4.  A.Sprogis, ajoo: WEB Based Framework for Domain Specific Modeling Tools. // In: G.Arnicans, V.Arnicane,
J.Borzovs, L.Niedrite (Eds.), Frontiers of Al and Applications, Vol. 291, Databases and Information Systems
IX, IOS Press, pp. 115-126, 2016. (to be indexed SCOPUS), http://ebooks.iospress.com/volumearticle/45704

Dear Audris and Janis,

Thank you for your submission to one of the MODELS 2016 tracks. It is our pleasure to inform you that your paper:
"Metamodel Specialization for Graphical Modeling Language Support” with id: 70 has been accepted for publication
in the Foundations Track of the conference proceedings. Each paper was reviewed by at least three members of the
Program Committee (PC) and the reviews were monitored by the Program Board(PB). Each paper was also
extensively discussed during the online PC meeting, and due consideration was given to author responses that were
provided. On July 1st-2nd,a PB meeting was held in Vienna, Austria, what all PB members attended. During that
meeting, each paper was again discussed, and the paper selection was finalized. This year, out of 118 papers
submitted to the Foundations Track, the PC and the PB accepted 28 (acceptance rate 23.7%).
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Kas ir modelu (metamode|u) specializacija — piemérs:

Process

-

-contains

1

i

-firat

0.1

Business Trip

-first

Action

-next

1

1

I

it

.1

-contajnsT |1
T {redefines containg

Buy Ticket

-next

1

Reserve Hotel

-next
1

Go -next

1

-containgH

{redefines containg}

—

-containsG |1
{redefines containg}

send Report

-containzk |1
{redefines containg}

* Apaksklases

e AtribOtu «redefines»

e Asociaciju galu «redefines»
* OCL ierobezotaji
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Universalais metamodelis prieks grafiskas valodas sintakses +
redaktoru definicijas ar specializacijas palidzibu

GraphicalLanguage
name :String

0.1 language
==gnume ration== =zgnume ration==
diagram |1 LinePosition Calour
Graph Diagram start white
0.1 | aption -Sting end black
seedDecompos |pa ckaround -Colour middle green
seed|0.1 1 faraphDiagram JgraphDiagram red
0 Node 1 ==gnumeration== grﬁy
- ellow
mntaine& shape :Shape - FontStyle y
linewidth -integer | Edge _f:ﬂlfmal e
+ |colour-Colour en - —— italic
S 1 eEnd lineWidth :Integer bold InputControlType
compoenent | caption Sting lineColour:Calour ,
pallcon :lcon stat  * | ¥ _ boldltalic Textinput
e |1 sEng|ieDashed :Boolean =false Listoox
palCapfion : String startSh -EndShape :
. ==gnumeration== Combobox
1 Thode EﬂdSh .End_Shape St Che ckbox
compartment [ caption ©Sting Redandl Multilinelnput
pallcon :lcon ecangle Label
Node Compartment oo Cirde 20e
caption - String palt aption - ~imng Bulls Eye DialogLabel
value : String 1 edge Diamond
fontStyle -FontStyle =nomal Package <=enume ration==
fontSize Integer ompatment |[* __loon
prefix Sting arentCompart Edge Comparment ——enumeration== Adion
suffix  Sting *..'1 caption :5ting EndShape Stat
delimiter:String subCompart value :String — End
inputContr * position :Line Position arTow Dedsion
‘InputControlType isVisible :Boolean =true ) Class
_ X hollowTiangle En ti
subCompMo Integer inputConfr: : ume ration
=S hollowDiamond =
isVisible :Boolean =true InputContrType filledDiamond T
itemList: Set(String) itemList: Set{Sting) Assodation
truevalueRepresent : String Generalization

07/12/2016

1 ultiRowCompar
row |*

| ComparmentRow |

+ Universala metamodela dzinis
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|zstradata ari grafisko riku buves platforma timekla
videi, kas liela méra balstita uz minétajam idejam

Publikacija:
A.Sprogis, ajoo: WEB Based Framework for Domain Specific Modeling Tools. // In:
G.Arnicans, V.Arnicane, J.Borzovs, L.Niedrite (Eds.), Frontiers of Al and Applications,
Vol. 291, Databases and Information Systems IX, IOS Press, pp. 115-126, 2016. (to be
indexed SCOPUS), http://ebooks.iospress.com/volumearticle/45704

NodroSina:

* Daudzlietotaju rezZimu (collaboration)
* Dazadas iekartas — datori, plansetes, telefoni...
* Darbibu reala laika (reactivity and live HTML)

lzmantotas tehnologijas:

* Meteor (web aplikaciju izstrades platforma) un MongoDB (datubaze)
e KonvalS (diagrammu zimésana)
e Bootstrap (HTML, CSS, JavaScript)

Turpmakie péetijumi:

MM specializacijas (un to dzinu) talaka attistiba
MM specializacijas jauni lietojumi



Uz ontologijam un dzilas masinapmacibas metodém balstitas
dabigas valodas semantikas izgitiSanas metodes:

Piedalities SemEval-2016 starptautiskajas sacensiba ar uzlabotu C6.0

klasifikacijas algoritma versiju, kas pielagota "Abstract Meaning
Representation"” (AMR) izglSanai no dabiskas valodas teksta.
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Uzvara SemEval-2016, Task 8:
Meaning Representation Parsing (AMR)

© © N oo a A~ w0 N PF

_
= O

RIGA (University of Latvia, IMCS; LETA): 0.6196
CAMR (Brandeis University; Boulder Learning Inc.;Rensselaer Polytechnic Institute): 0.6195
ICL-HD (Ruprecht-Karls-Universitat Heidelberg): 0.6005

UCL+Sheffield (University College London; University of Sheffield): 0.5983

M2L (Kyoto University): 0.5952

CMU (Carnegie Mellon University; University of Washington): 0.5636

CU-NLP (OK Robot Go, Ltd.; University of Colorado): 0.5566

UofR  (University of Rochester): 0.4985

MeaningFactory (University of Groningen): 0.4702

CLIP@UMD (University of Maryland): 0.4370

. DynamicPower (National Institute for Japanese Language and Linguistics): 0.3706

http://summa-project.eu/blog/leta-wins-amr-parsing-trophy-at-semeval-2016/




Publikacija SemEval-2016, Task 8:
Meaning Representation Parsing (AMR)

(f / fear-01 (h / have-org-role-91
_ . - :ARGD (p / person
.pcﬁLari:y - :wikl "David Cameron®
:ARGO ( s / soldier ) :name (n / name :opl "David"”

:ARG1 ( d / die-01 :opd "Cameron") )
:ARG1 (o / country

:ARGL s )) :wikl "United_EKingdom”
:name (nZ / name :opl "United"”
The soldier was not afraid of dying. rop2 "Kingdom") )

tARGZ (m / minister

The soldier was not afraid to die. ,
:mod (pd / prime) )

The soldier did not fear death.

L

“David Cameron is the Prime Minister of the United Kingdom.’

Guntis Barzdins, Didzis Gosko. RIGA at SemEval-2016 Task 8: Impact of
Smatch Extensions and Character-Level Neural Translation on AMR Parsing
Accuracy. Proceedings of the 10th International Workshop on Semantic
Evaluation (SemEval-2016), SanDiego CA, Association for Computational
Linguistics, pp. 1143-1147. (htip://aclweb.org/anthology/S16-1176)

Musu open-source AMR parseris atrakais un precizakais pasaulég, tiek izmantots
H2020 SUMMA projekta, NIST TAC-KBP sacensiba un citur



Sentences Other

Precision: 70.493 %
Recall: 61.496 %
Best F-Score: 65.688 %

Good: 1370
Skipped: 0
1stsort: Sentence # %]
2nd sort: no sorting

©40. [167%] Late on s Au...
847. [62%] Tskhinvali is t...
848. [63%)] Georgia is m... ]
849, [73%] Georgiaisar...
850, [0%] 2008-09-19

851. [100%] Iraq (1Q)

B52. [78%)] International; ...
853. [54%] Iranian News ...
854. [50%] The official w...
855. [75%] Group XP sta...
856. [61%)] The offiial ...
857. [81%] It was not cle...
858. [91%)] By the evenin...
859. [73%] Another web...
860. [T4%] An alternative...
861. [62%] Iranian News ...
862. [63%] Neither the h...
863. [T4%)] Severa Irania...
864, [56%] A statement ..

865. [25%] The statemen...

Novel AMR parsing methods

F1=66%

Georgia is mountainous. Georgia is mountainous.
AmR Georgia is mountainous.
(x3 / mountain
(m / mountainous tARG1 (x1 / country

Precision: 62.500 %

:domain (c / country :wiki "Georgia_(country)" :wiki "Georgia_(country)" :name (n / name 0
:name (n / name :opl "Georgia"})) :opl “Georgia"))) _— 0

Recall: 62.500 %

Best F-Score: 62,500 % (mOuntaln_Ol

Root Instance

m / mountainous | x3 / mountain : ARG l ( C O un t r y

T :name (name :opl "Georgia®))

| F1=97%

¢/ country wiki Georgia_fcountry) | x1 / country wiki Georgia_(country)
n/name op1 Gecrgia | n / name op1 Georgia

Relations

¢/ country name n / name  x1/ country name n/name tx3 f mDuntaln
X3 / mountain ARG x1 / country :ARGI (xl .‘( Count r-y
- iwiki "Georgia_(country)" :name (n / name

class: MATCHED_INSTANCE, score: 0.8421, yes/no: 31/6 data: GOLD_TYPE = prosidont 0 p 1 " GEU rg la - ) :l ]
class: GOLD_INSTANCE, score: 0.6667, yes/no: 1/0 data: GOLD_TYPE = mountainous

class: GOLD_ATTRIBUTE, score: 0.8750, yes/no: 13/1 data;: GOLD_CONST = Foreign GOLD_TYPE = name GOLD_RELATION = op1

class: SILVER_RELATION, score: 0.9524, yes/no: 59/2 data: SILVER_TYPET = person, SILVER_RELATION = ARG1

class: GOLD_RELATION, score: 0.8871, yes/no: 109/13 data: GOLD_RELATION = ARG3

m / mountainous domain ¢ / country

Smatch Extended with C6.0 Character-Level Neural Translation
for systematic error spotting English = simplified AMR

\ J and deterministic extension to AMR
Ensemble: F1=67% (62% on the official scoring set)



Citas publikacijas:

e N. Gruzitis and G. Barzdins. The role of CNL and AMR in scalable
abstractive summarization for multilingual media monitoring.
Controlled Natural Language, Controlled Natural Language 5th
International Workshop, CNL 2016, Davis, Brian, Pace, Gordon J.,
Wyner, Adam (Eds.), LNAI, Volume 9767, pp. 127-130, Springer
2016. doi ="10.1007/978-3-319-41498-0" (to be indexed
SCOPUS)

e Peteris Paikens. Deep Neural Learning Approaches for Latvian
Morphological Tagging. Frontiers in Artificial Intelligence and
Applications, Volume 289: Human Language Technologies — The
Baltic Perspective, |. Skadina and R. Rozis (Eds.). IOS Press,
2016, pp 160-166. DOI 10.3233/978-1-61499-701-6-160
http://ebooks.iospress.nl/volumearticle/45531 (to be indexed
SCOPUS)



full 7.:? stack

Full Stack of Language Resources

for Natural Language Understanding

and Generation in Latvian

NACIONALAIS »\ REE e:roras savienisa .
PLANS 2020 f"‘ i G e p rOJ € ktS

l1EGULDTIUMS TAVA NAKOTNE

> LETA
Matematikas un informatikas institlta

Maksliga intelekta laboratoriju (Al-Lab) nacionala informacijas agenttra

Latvijas Universitates



full 7.:? stack

e Total overall Budget: 600 K€
e Total timing of the project: 3 years
e Start date: December 1, 2016
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Citi nakotnes plani (1)

e Piedalities SemEval-2017, Task 9: Abstract Meaning
Representation (AMR) Parsing and Generation
- Kopa ar IBM Brazilija, Chalmers University, Tohoku university

— Tekstrade izmantojot AMR->GF konvertaciju un neironu
masintulkosanu

Abstract Meaning Representation (AMR) GF Abstract Syntax Tree (AST)
(x3 / take-01 PredVP
:ARGO (%2 / organization organization Syrian opposition NP
:wiki "Syrian opposition” (ComplV2
:name (n2 / name take over V2
:opl "Syrian" :op2 "rebels")) city Aleppo NP)
:ARG1 (x5 / city :wiki "Aleppo”
:name (n / name :opl "Aleppo")))

Fig. 2. AMR and AST representations of “Svrian rebels took over Aleppo™



Citi nakotnes plani (2)

e Immitation Learning

— Apvieno Deep Learning (Reinforcement Learning with SGD)
un Episodic Memory (one-shot learning)

Deep Learning Episodic Memory
e Macas léni ar SGD e One-shot learning
@



Citi nakotnes plani (3)

Daliba NIST TAC-KBP Cold Start sacensiba

— legito rezultatu integracija LETA ontologijas automatiska
profilu izgidSanas sistéma
- Data Science metozu izpéte un integracija

® 06

ul

() (E)(E) (16 womaim

ReZms: pins : Datubaze: mkold £
CV Personas CV Organizacijas Perscnas Organizacias Enfifu meklésana Kartina: Gordons Brauns
2199813 3 Gordons Brauns GRAR | Konsolidt
Tips: persona & Dzimte:  bez dzimtes s zveiciol entiti
Filtrat: Kartot: | jaurakie + Radi: | ¥ Derigs ¢ | | Japarbauda ! Siépts 9
" PR i fakcti un
[1] datums Gordons Brauns ieguva formak i Eli [} =
[1] ¢atums Gordons Brauns informé: * Noteikti pastév problé ar cilvéku izslé no trona
& 5 i am , un noteikdti ir p , kuras j&; ina .
Sands un A
[1] @atums Gordons Brauns bija ekonomikas ministra amata
[2] dafums Gordons Brauns bija aizsardzibas ministra amata
[1] datums Gordons Brauns bija finansu ministra amata

[10] c=ums Gordons Brauns bifa finandu ministra amata

Tpadumi un finanses

Incidenti un tiesvedibas

+ 4329222 piemingjums avota my_DBE4AE24-ABA4-4562-068D-6C98994BCT72E teikuma nr. 7
= 4201206 pemingjums avota my_B9BB7408-B8CF-11D8-890F-00096B78513F teikuma nr. 29

redigét >>

rediget >>

* 3918246 piemingjums avota my_B2C53357-71D1-467D-8F34-D3CAC201B34A teikuma nr. 5

redigét >>

+ 3846612 piemingjums avota my_518D5896-D5B7-44AB-A737-975B2BBSECIF teikuma nr. 3
+ 3832206 piemingjums avata my_E34F3206-3DEA-4EAC-A14B-BC46521FOF30 teikuma nr. 2

-NNAA-ARCR-GANN-GNCIRARRAFAF feiliima nr 1/

* AR1AMN nismingi

aurta m

redigét >>
redigét >>

rarkaat

Fakiu redaktors

Nezindms |zraksfities

Nepabeigtie fakti
armsinat AlMkas problemas .
5. Lielbritanijas finan3u
ministrs Gordons Brauns
Being_employed Employee
., kas iestdjas par pardcu
aicelSanu , BBC televiziai
atziméja , ka sabiedriska
doma , baznicas un
civektiesibu grup&jumi
pedéja laiki jau ir
etekmajusi l@mumus Sai
joma , tomér vienlaikus
atzina , ka Afrkas
nabadribas problémas

risind3ana ir * miZa darbs




planots sasniegts

Rezultativais raditajs

2014.-2017. g. 2014. 2015. 2016.

Zinatniskie rezultativie raditaji

1. Zinatnisko publikaciju skaits:

originalo zinatnisko rakstu
(SCOPUS) ( ) skaits

Originalo zinatnisko rakstu

IEEExplore, ACM DL, datubazes 12
ieklautajos izdevumos skaits

21

Citu originalo zinatnisko rakstu skaits 2 4 6

Sagatavotas un iesniegtas

1 3
2. Programmas ietvaros aizstavéto darbu skaits: - 11 | |
promocijas darbu skaits 9 (-4) 1 2 2

magistra darbu skaits 22 (+1) 6 1 16

Programmas popularizésanas rezultativie raditaji

3. Programmas gaitas un rezultatu popularizésanas

interaktivie pasakumi, kuru merku grupas ieklauti art

izghtojamie, skaits:
14 (-2) 3 9
. seminar 1 1
9(-3) 1 3 2
1(+0) 1 1(DB&IS)
3(-3)

4. ligtermina tehnologiska prognoze 1(-1) -

07/12/2016 VPP SOPHIS prjekts Nr.2
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planots sasniegts

Rezultativais raditajs

2014.-2017. g. 2014. 2015. 2016.

Tautsaimnieciskie rezultativie raditaji

1. Zinatniskajai institicijai programmas ietvaros
piesaistita privata finanséjuma apjoms, t. sk.:
1.3. ienémumi no ligumdarbiem, kas balstas uz

programmas ietvaros raditajiem rezultatiem un S 197500 1160000™"
e (+1037500)
zinatibas
1.4 Zinatnisko instituciju lidzfinanséjums no pasu 10000
lidzekliem programmas izpildei (EUR): (-10000)
3. Programmas ietvaros izstradato jauno tehnologiju,
metozu, prototipu vai pakalpojumu skaits, kas aprobéti 6 (-4) - 2

uznémumos

** Eiropas IKT pétniecibas projekts SUMMA, kas ir iegiits, izmantojot VPP izstrades, un kurs norisinasies no 2016. gada 1. februara lidz 2019. gada 31. janvarim.

Projektu realizé SIA ,LETA” un VPP iesaistitie LUMII pétnieki.
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Paldies par uzmanibu!
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