MpakTtukym . Data Fusion.

MoaroToBKa K paboTe

1. PaboTa nponcxoanT yaaneHHo, ANA CoeaMHEHNA C CEPBEPOM HEOBXOANMMO NOAKAIOUNTLCA K
Hawemy cepsepy no SSH. [ina atoro 06b6I4HO UcNoNb3yeTcs nporpamma Putty (Windows)

nnmn TepmuHan (Ha gpyrux OC).

2. Appec cepsepa. MopT: 22, Tn coeanHeHuna: SSH. ma nonb3osaTena:. [Naponb coBnagaet ¢
MMeHeM No/ib30BaTeNs.

3. MNocne coegmHeHuns nepeiiauTe B paboumnin Katanor Kypca:

cd /home/biadmin/fusion prak

4. Co3painTe KaTo/or CO cBOen pamununein surname(BmMecTo surname UCMo/ib3yinTe CBOIO
dbamumnuio):

mkdir surname

5. Ckonunpyinte Heobxoammble ¢pai/ibl B CBOIO MankKy:

cp -r template/* surname/

6. MNepenauTte B Hee:

cd surname



MoAaroToBKa AaHHbIX

[na paboTbl Ham NOHaA0H6ATCA AaHHble. UX bygem reHepupoBaTb CKPUNTaMM

gen for data fusion op.sh

gen for min union.sh

[na Havana creHepupymnTe HECKO/IbKO jSON MaccMBOB KOMaHAOM

./gen_for min union.sh

B nanke default_hil/ cospaaytca dainbl nulled_g.json, nulled_m.json, cogep»alimne maccms 3anucen,
roe y Kaxaow 3anucu ectb atpmbyTsl id, a,b,c uid, a,b,d cooTBeTcTBEHHO.

cat default hil/nulled g.json

:null,"b":null,"c":"wmghxfgmac","1d":919132322},
:null,"b":null,"c":"wmghxfgmac","1d":919132322},

:null, "b":"gbrcfltyds", "c":"gxxgstgfyh","id":1732668709},
:"seaywgobdk", "b" :"gbrcfltyds", "c":"gxxgstgfyh","id":1732668709},
:"seaywgobdk", "b" :"gbrcfltyds", "c":"gxxgstgfyh","id":1732668709},
:"uellgajslz","b":null,"c":"cquifgbjnx","id":196172542},
:"zgeyzdoqggw", "b" : "vkykgxjpng", "c":"skurypjmpd", "id" :375723426},
:"rkfhavnlzr","b":"dgtdsamanp", "c":"azxgyylokg","id":1353019034},
:"rkfhavnlzr","b":null,"c":"azxgyylokg", "id":1353019034},
:null,"b":"cxtusegbtl","c":"pzcmkxurif","id":253566391},
:null,"b":null, "c":"pzcmkxurif","id":253566391},

:"rivuljhmek", "b":"cxtusegbtl", "c":"pzcmkxurif","1id":253566391},
:"rivuljhmek","b":null,"c":"pzcmkxurif", "id":253566391},
:"dkmzhlbagd", "b": "vnijohughw", "c": "ylxdnzrmtx","id":1543042633},
:null,"b":null,"c":"xydvzpjngj","id":608569076},

:"ekvuvixzgm", "b":null, "c":"xydvzpjngj","id":608569076},
:null,"b":"gscnrffzvg","c":"dxypwzttmz","id":868430030},
:"ulblecxsyv","b":"gscnrffzvg","c":"dxypwzttmz","id":868430030},
:null, "b":"gscnrffzvg","c":"dxypwzttmz","id":868430030},
:null,"b":null, "c":"dxypwzttmz","id":868430030},

:"vlivxjahips", "b":"uxefounxui", "c":"vgryvyvvyr", "id":1576482066},
:"vlivxjahips", "b":null,"c":"vgryvyvvyr","id":1576482066}
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3agaHue NpakTUKyma

cd default hil/
Peanuszayua onepauyuu Minimum Union

Mocne wara entity resolution o6bIYHO TpebyeTca AenaTb CANAHME AAHHbIX, OTHOCALLMXCS K O4HOM
CYWHOCTU. B gaHHOM NpakTMKyme ByaeT NoKasaHo, Kak caenatb onepaunn Minimum Union, Data
Fusion Operator u Full Disjunction.

HauyHem c onepaunm Minimum Union.
Heobxogmmbie nepemeHHble. FirstNulled n Second Nulled cBsizaHbl co creHepMpoBaHHbIMKU Gannamm.

declare SecondNulled: ?;

declare FirstNulled: ?;

declare Deduplicated: ?;

declare FusionIndex: ?;

declare MinimumUnion: ?;

declare removeSubsumed: function ? to ?;
declare st: function ? to ?;

declare minUnion: function ? to ?;
declare FullDisjunction: ?;

declare fullDisj: function ? to ?;



create link Deduplicated as
select [gen: [id: g.id, a: g.a, b: g.b, c: g.c], dup: [id: dd.id, a:dd.a,
b:dd.b, d:dd.d]]
from FirstNulled g, SecondNulled dd
match using
rulel: dd.id = g.id;

HanomHum, yto Minimum Union - 3To nocnegoBaTenbHOE NpUMeHeHWe onepaLumii outer union u
subsumption. Outer Union paKkTuyeckn peanmsyetca yepes nHaekc Fusionindex. McnonbsosaHue
WHAEKCa ONpPaBAaHo, T.K. CYLLECTBYET HECKO/IbKO 3aNMCei, ONUCHIBAOLWMX OA4HY CYLWHOCTb. Kntouom
ABnAeTca aTpmnbyT id.

insert into FusionIndex![id: f.gen.id]
select [a: f.gen.a, b: f.gen.b, c: f.gen.c]
from Deduplicated f;

insert into FusionIndex![id: f.dup.id]
select [a: f.dup.a, b: f.dup.b, d: f.dup.d]
from Deduplicated f;

Hanee pna peannsaumm subsumption TpebyeTca yaannTb BCE HEHYXKHbIE KOPTEXKMW.

3T0 AenaeTca ¢ nomoLbto cneayowmx pyHKkumin JAQL
st = fn(i,J) (

( isnull(j.a) or (i.a == j.a) ) and
( isnull(j.b) or (i.b == j.b) ) and
( isnull(j.c) or (i.c == j.c) ) and
( isnull(j.d) or (i.d == j.d) ) and
(L '=3)) 7

®yHKuMA st(i,j)npoBepseT, yTOUHAET M O4MH KOPTEXK APYroi KOPTEXK Yepes nonapHoe cpaBHeHue
aTpubyToB MAM NnpoBepKy Ha null.

removeSubsumed = fn (a) ( b = a,
subs = for (10 in b) [a->filter st (10,$)1,
s = subs -> expand,

a -> filter not $ in s);

CDyHKLI,MFI removeSubsumed yOanAaetT Bce YTOYHEHHbIE 3aMnCU U3 KOPTEXKaA. 3pecb peannsosaH HaWBHbIN
aAIfTOPUTM, KOTOprl‘;1 nonapHoO AnA Ka)K,CI,Oﬁ 3aNnCUN HaxXo4aunT BCE YTOYHEHHDbIE €€ U YyOaNnAeT Ux.

minUnion = fn (id,a) (
{id:id, minunion : removeSubsumed(a)});
®dyHKUMA minUnion HyHa Ana 3anonHeHna obbekTa Fused, peanusytrowero minimum union.

insert into MinimumUnion

select minUnion (i.dup.id, FusionIndex![id : i.dup.id])

from Deduplicated 1i;

ﬂ,l’lﬂ Kaxagoro id AOCTatloTCA BCE COOTBETCTBYHOLWME 3aNMNUCU U YOONAKOTCA T€, KOTOPble MU YTOYHAIOTCA.

Data Fusion Operator

[pyrnm onepatopom No CAMAHUIO AaHHbIX ABAaeTcA data fusion operator (cmoTpu cnaiiapbl nekumm).
CHavana Ham noTpebyeTca creHepupoBaTb AaHHble AnA PaboThbl.

[na aToro nepeingem Ha nNanky Bbille U CreHepUpyem AaHHble

rm nulled*
cd
./gen_for data fusion op.sh



cd default hil
cat nulled g.json

[

{"id":760046903, "name" :null, "age":null},
{"1id":1500954494, "name" :null, "age":938781652},
{"1id":1500954494, "name" :"fuflfrwfyp", "age":637287549},
{"id":1500954494, "name" : "fuflgowfyp", "age":968781652},
{"id":1924811688, "name" :"tgdiplhzmk", "age" :null},
{"1id":1924811688, "name" : "qwlamwxgtw", "age":1768635264},
{"id":1924811688, "name" :"tgdiplvxmk", "age":null},
{"1id":697183987, "name" : "zvgcsxwrxk", "age":1653041349},
{"1id":697183987, "name" : "zvgcsxkzxk", "age":1153047349},
{"id":82220242, "name" : "xvnklbsgka", "age" :null},
{"id":82220242,"name" :null, "age":674257357},
{"id":110565574, "name" : "yuppisplst", "age":1019705807},
{"id":1320643052, "name" : "ogfxkelkyw", "age":886472184},
{"id":1320643052, "name" :null, "age":496472184},
{"id":1320643052, "name" : "odfxkglkyw", "age":null},
{"id":1320643052, "name" : "agfxkglkyw", "age":null},
{"id":1263291701, "name" : "ksuweqgspnn", "age" :null},
{"i1id":1263291701, "name" : "efxqgcacvoo", "age":742034843},
{"1id":1323131166, "name" :"yezscmeitk", "age":1684201471},
{"id":1323131166, "name" :"svlrdrkisi", "age":null},

cat nulled m.json

[

{"id":760046903, "name" :null,"info" :null},
{"1id":760046903, "name" : "pjltaghyug","info":null},
{"id":1500954494, "name" : "scnxkuegpf", "info" : "babsdclxep"},
{"1id":1500954494, "name" :"ouflfowfyp","info":"rabsdclxep"},
"id":1500954494, "name" :null,"info":"rabsiclxep"},
{"id":1500954494, "name" :null, "info" :"rabidclxep"},
{"id":1924811688,"name":null, "info" :"huocgfuadi"},
{"1d":1924811688, "name":null,"info":null},
"id":1924811688, "name":"tgdidlvzmk","info":null},
{"1d":1924811688, "name" : "tgdkplvzmk","info":"hyorgfuadi"},

{"id":697183987, "name" : "vvgcsxkrxk","info" : "dfkppeeaai"},
{"id":697183987, "name" : "zvgcixkrxk","info":"chkppeeaaj"},
{"id":697183987, "name" : "rclewbpenx","info" : "dhkppeegaj"}

3anucu oTnyatoTca aTpubyTamm age m info. 3ameTnm, 4To MMeeTcs MHOXKeCTBO 3HauyeHu null. Takxke
MOTYT 6bITb HECKO/IbKO 3anuncei ¢ 04MHaKOBbIMM id — 3TO 3HAUUT, YTO 3TW 3aNUCKU OTHOCATCA K OL4HOM
CYLLHOCTM (MpM 3TOM 3anNucK MOTYT OTAINYATBLCA APYr OT Apyra). Ans YyacTv aTpubyTos byayT
peanusoBaHbl deciding-cTpaterus, a 4na Yyactm mediating-ctpaterus.
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MocmoTpum cogeprkaHue daina, peanusytowero Data Fusion Operator.

cat df.hil

declare SecondNulled: ?;

declare FirstNulled: ?;

declare Deduplicated: ?;

declare FusionIndex: ?;

declare Fused: ?;

declare average: function ? to double;
declare any: function ? to string;
declare concat: function ? to string;

@jaqgl {

average = fn($a) avg($al[*].age);

any = fn($a) any($a[*].name) ;

concat = fn ($a) strJoin($a[*].info,"_");

}

create link Deduplicated as
select [gen: [id: g.id, name: g.name, age: g.age], dup: [id: d.id, name:
d.name, info: d.info]]
from FirstNulled g, SecondNulled d
match using
rulel: d.id = g.id;

insert into FusionIndex![id: f.gen.id]
select [name: f.gen.name, age: f.gen.age]
from Deduplicated f;

deciding mediating

MostRecent CommonAncestor



insert into FusionIndex![id: f.dup.id]
select [name: f.dup.name, info: f.dup.info]
from Deduplicated £f;

insert into Fused

select [id : i.dup.id, age: average (FusionIndex![id : i.dup.id]),
name: any (FusionIndex![id : i.dup.id]),
info: concat (FusionIndex! [id: i.dup.id])]

from Deduplicated i;

@OyHKIMY BBIYHCIEHUS CpeiHero, BbIoopa ciayvyaiHoro He-null 3HaueHwUs, a TakKe KOHKaTeHalUu
peasn3oBaHbl Ha JAQL.

Tak Kak MOXeT CyL[eCTBOBATh HECKOJILKO 3alIMCeM, COOTBETCTBYIOIIUX OJJHOM CYLUIHOCTH (C
OJIMHAKOBBIMH id), TpebyeTcsl c037aTh UH/IEKC C KJII0UOM id ¥ COOTBETCTBYIOIMMH 3HAYEHHUSIMHU.

CieoyIolyMM IIpaBUJIOM HaMoJIHsIeM epeMeHHy0 Fused, mpuyem as aTpubyTa age 6yaeT
MO/ICYMTAHO CpeiHee, 1J11 UMeHU BbIOPaHO Jit060e HeHYJIeBOe 3HAUYeHH, a JiJid info 6yieT caesaHa
KOHKaTeHalud BCeX NOCTYIIHbIX 3HayeHUH. CaMHU 3HaYeHUd U3BJIEKAIOTCS U3 HHAEKCa 10 KJII0YY.
3amycTuM npruMep

make clean run df
cat output/Fused.json

[{
"age": 742034843,
"id": 1263291701,
"info": "vphesozdya",
"name": "efxgcacvoo"
b o
"age": 853592244,
"id": 1021708664,
"infoll . " ",
"name": "lgczhdammw"



