[TpakTMKkym no Entity Resolution

[MoaroToBKa K pabote

1. Pabota npoucxoauT yaaneHHo, ANA CoOeAMHEHUA C CepBEPOM HEObBX0AMMO MOAKNOUYNTLCA K
Hawemy cepsepy no SSH. 1na aToro 06bI4HO Ucnonb3yeTca nporpamma Putty (Windows)
nnn TepmuHan (Ha apyrux OC).

2. Appec cepsepa. lNopT: 22, TN coeanHeHuna: SSH. ma nonb3osartena:. [Naponb coBnagaer ¢
UMeHeMm nonb3osaTens.

3. TMNocne coeanHeHnA neperante B paboumii KaTanor Kypca:

cd /home/biadmin/er_prak
4. Co3panTte KaTosor co cBoen pamuamnen surname(BMecTo surname Ucnosib3yiTte cBoto

bamnnnio):

mkdir surname
5. CkonupyiTte Heobxogumble ¢aiinbl B CBOKO NanKy:

cp -r template/* surname/
6. lMepeigunTe B Hee:

cd surname



[loAroToBKa AaHHbIX
Ona  paboTbl Ham noHagobAaATcA AaHHble. WMx Oyaem reHepupoBaTb WHCTPYMEHTOM
data.generator

NHCTpyMeHTy NnepBbiM NapameTpom nepeaaeTca MMA MeToaa, 3ateM nmsa ¢aina, 3atem
CKONbKO JSON 06bEKTOB Mbl XOTUM CreHEpPMPOBATb MNOC/E Yero Yepes Npoben nepesaroTca Bce
aTpmnbyTbl 06beKkToB B popmaTe <Name>:<Value>

Mpumep BbI30Ba reHepaTopa NpeAcTaBAeH HUXKe:

java -jar data.generator-1.0.jar generate generated.json 10 id:int
name:String value:int other:String

NPOCMOTPUM MOJIY4YEHHbIN pann:

cat generated.json
[0NKeH bbiTb NOA06HbLIN pe3ynbTarT:

[{"other":"ewdcnynhgn","value":308896494,"id":1321019471,"name":"jnrbzulkbs"},{"other":"u
psvysxkae","value":215821464,"id":2135188093,"name":"jxpjeyjixh"},{"other":"Ikeorshfte","va
lue":1509542422,"id":738135625,"name": "ardxijofmh"},{"other":"jgdvitvasg","value":1046073
821,"id":61566796,"name":"tzhojwxrpf'},{"other":"zvhwjujzxa","value":461511609,"id":13845
36179,"name":"qjrlirjjzu"},{"other":"xookyjbtrl","value™:1792688322,"id":677403226, "name™:"
dgkpwvvigse"},{"other":"besshvipud","value":208080650,"id":735279544,"name": "qwbbewllvy"
}.{"other":"xphxcmakyg","value":189159598,"id":454105874,"name":"somiwaumbm"},{"other
":"zwfkcaoiuw","value™:1128004710,"id":564321454,"name":"imzwdpjvov"},{"other":"exbghe
ditp","value™:1430108299,"id":1477254184,"name":"suzfvjnvhi"}]

Tenepb BOCMOJZIb3yemMmCA ApYyrmMm METOOO0M, KOTOprl‘;I no UCXOAHbIM obbeKkTam reHepupyet
noxoxkme. BHocATCcA oWMBKM caydaliHbiM obpasom. T.e. 3HAYeHME Kaxaoro atpumbyrta ¢
HeKOTOpOf/'I BEPOATHOCTbIO MOXET U3MEHUTLCA MOJIHOCTbIO, MOXET U3MEHUTLCA TOJIbKO OAUH
CMMBOJ1, @ MOXeT OCTaTbCA UCXOO4HOEe 3Ha4YeHune. I'Iaparv\eTpaMM nepeanarTca ABa d)al‘/'ma, n Te

aTpPUOYTbI, KOTOPbLIE Mbl XOTUM MEHATD.
CreHepupyem HOBble AaHHble, MeHAA Bce aTpubyTbl Kpome “id”

java -jar data.generator-1.0.jar add_duplicates generated.json
duplicated.json name,value,other

NMocmoTpum nonyyeHHbln dpainn:

cat duplicated.json
[OMKeH 6bITb NOA06HbIN pe3ynbTaT:

[{"other":"ewncnynhgn","value™":2006989559,"id":1321019471,"name":"jnrbzuykbs"},{"other":
"upsvxsxkae","value™:215825464,"id":2135188093, " name":"jxpneyjixh"},{"other":"Ikeorshfte",
"value™:1509542822,"id": 738135625, name":"ardxijzfmh"},{"other":"mgdvitvasg","value™:104

5073821,"id":61566796,"name":"tzhojaxrpf"},{"other":"zvhwjujzxa","value":461511609,"id":1

384536179, "name":"qjrlirjjzu"},{"other":"xookojbtrl","value™:1792684322,"id":677403226,"na

me":"mgkpvviqgse"},{"other":"sjsqjhtswz","value™:"208080650","id": 735279544, "name":"qwhbb

ewglvy"},{"other":"dphxcmakyg","value™:189159698,"id":454105874,"name":""'somigaumbm"},
{"other":"zwfkcauiuw","value™":"1128004710","id":564321454,"name":"divltufloo"},{"other":"e
ebghedltp”,"value™:553671407,"id":1477254184,"name":"suzfzjnvhi''}]



3afaHue NPakTUKymMa
Tenepb ckonupyem dainbl B nanky rae byaem nucatb Nporpammbl Ha A3bike HIL

cp ./generated.json default_hil/
cp ./duplicated.json default hil/

N nepengem B Nanky:

cd default_hil/

NocmoTpum cogeprkumoe nporpammsl Ha A3bike HIL:

cat resolution.hil

[biadmin@bigins1 default_hil]$ cat resolution.hil
declare Duplicated: ?;

declare Generated: ?;

declare Deduplicated: ?;

create link Deduplicated as
select [id: d.id, data: [name: g.name, value: g.vlaue]]
from Duplicated d, Generated g
match using
rulel: d.id = g.id;

Ckomnunnmpyem nporpammy:

make resolution

3aTeM MOXXHO NOCMOTPETb NonyyeHHbI JAQL daiin:

cat resolution.jaql

3anycTMm NPorpaMmmy M NOCMOTPUM pe3ynbTaT:

make run
cat ./output/Deduplicated.json

[{
"dup": {
"id": 768794374,
"name": "pcsoiilocc”,
"value": 860762341
}
"gen": {
"id": 768794374,

"name": "pcsoiilocc”,
"value™: 860462341



¥

uleFired": "rulel”,

"rulescount™: 1
MocKonbKy aTpMbYT id He n3meHsANcA, TO U B pe3y/ibTaTe Mbl YBUAMM CTO/IbKO OOBEKTOB
CKOJIbKO 6bl10 M3HAYaNbHO.

Tenepb creHepupyem AynankaTHble faHHbIE 3MEHAA TaKKe aTpubyT id:

cd ..
java -jar data.generator-1.0.jar add duplicates generated.json
duplicated.json id,name,value,other

Tenepb CKonnpyem HoBble gaHHbIE B MCNONTHAEMDbI KaTanor 1 3aHOBO 3anyCTum nNporpammy:

cp duplicated.json default_hil/
cd default_hil/

make run

cat ./output/Deduplicated.json

B pe3ynbTaTe MoXKeT 0Ka3aTbCA NyCcTo, UAn 6yaeT HAMHOTO MeHbLLEe 3aMMCelt, 3TO BbI3BaHO TEM
yTO Tenepb aTPUOYT id TOXKE U3MEHANCA U B HEM BCTpeYatTca owmnbku. Ecnm Bapyr 3anuceit HeT
MOKHO nonpoboBaTb creHepupoBaTb 6obLLe 3anucer, Hanpumep 100.

cd ..

java -jar data.generator-1.0.jar generate generated.json 100 id:int
name:String value:int other:String

java -jar data.generator-1.0.jar add_duplicates generated.json
duplicated.json id,name,value,other

cp duplicated.json default_hil/

cp generated.json default _hil/

cd default_hil/

make run

cat ./output/Deduplicated.json

A0J/1KHbl NOABUTLCA Pe3y/ibTaTbl

CreHepupyem 3aHoBo 10 3anucei, Ana yaobcTBo NpocMoTpa pesy/braTta:

cd ..

java -jar data.generator-1.0.jar generate generated.json 10 id:int
name:String value:int other:String

java -jar data.generator-1.0.jar add_duplicates generated.json
duplicated.json id,name,value,other

cp duplicated.json default_hil/

cp generated.json default_hil/



cd default hil/
make run
cat ./output/Deduplicated.json

JONKHbI YBMAETb NYCTOM pe3y/ibTaT MW Masio 3anucei, UsmeHMm nporpammy Ha hil:

vi resolution.hil

declare Duplicated: ?;
declare Generated: ?;
declare Deduplicated: ?;

create link Deduplicated as
select [gen: [id: g.id, name: g.name, value: g.value], dup: [id: d.id, name: d.name, value: d.value]]
from Generated g, Duplicated d
match using
rule_id: g.id = d.id,
rule_name: g.name = d.name,
rule_value: g.value = d.value,
rule_other: g.other = d.other;
Mbl B ycnoBua cpaBHeHUA A06aBUAN CpaBHEHUA NO KaXK40My M3 aTpnbyToB. CKomnuanpyem um

3anycTMM NPOrpammy:

make resolution
make run
cat ./output/Deduplicated.json

[loNHbl yBUAETb NOAO06HbIN pe3ynbTar:

{
"dup": {
"id": 838144828,
"name": "ueraebbbou”,
"value": 232227388
}
"gen™: {
"id": 838644828,
"name": "uefaebbbou”,
"value'": 232227388
}
"ruleFired": [
"rule_value",
"rule_other"

]

}

BHM3Y HanncaHo Kakue M3 npaBua cpaboTanm, N CKObKOo X cpaboTano. [aHHbIN KOHKPETHbIM

rulescount™: 2

06BbEKT coBnan cpasy no ABym aTpubyTtam.



Otpepaktnupyem makefile utobbl 406aBUTL CBOIO BUOBANOTEKY C DYHKUMAMM paclumpeHns jagl
CTPOKY

${JAQL_HOME}/bin/jaqlshell -b resolution.jaql

3aMEHUM Ha

${JAQL_HOME}/bin/jaqlshell -j
/home/biadmin/er_prak/template/data.similarity-1.0.jar -b
resolution.jaql

MpoBepum 4TO BCE paboTaeT

make run

N3meHnm nporpammy Ha HIL go6aBuB B Hee GpyHKUUIO CpaBHEHUA

JobaBus B Hayane

@jaql{
compareValue = javaudf("org.ipiran.similarity.ValueSimilarity");

}

[aHHan GpyHKUMA CpaBHUBAET ABA 3HAYEHMA B BUAE CTPOK NOCMMBO/IbHO, Y BO3BpallaeT true
€C/IM CTPOKM OT/IMYaloTCA He bonee yem Ha ABa CMMBOA. TakMM 06pa3om, Mbl CMOXKEM
NMAEHTUPMLUMPOBATL OOBEKTDI, rAe B 3HAaYEHUAX aTpUbyTOB Hbina owKnbKa.

[lobaBuM TakKe onmcaHne GyHKLMKU, U UCNoNb3yem GYHKUMIO AN CPAaBHEHMA 3HAYEHUIA
BMECTO pPaBEHCTBA. NOJIHAA MPOrPamMmMa HUKe:

@jaql{
compareValue = javaudf("org.ipiran.similarity.ValueSimilarity");

}

declare compareValue: function ? to ?;

declare Duplicated: ?;
declare Generated: ?;
declare Deduplicated: ?;

create link Deduplicated as
select [gen: [id: g.id, name: g.name, value: g.value], dup: [id:
d.id, name: d.name, value: d.value]]
from Generated g, Duplicated d
match using
rule_id: compareValue(g.id, d.id),
rule_name: compareValue(g.name, d.name),
rule_value: compareValue(g.value, d.value),
rule_other: compareValue(g.other, d.other);

CKOMNUANPYEM W 3aMyCTUM NPOrPaMmy:



make resolution
make run
cat ./output/Deduplicated.json

MOXHO YBUAETb TaKOM 06 BEKT

{
"dup": {
"id": 84850105,
"name": "namvixtyhi",
"value": 1893776542
}
"gen": {
"id": 84850905,
"name": "namvljtyhi",
"value": 1893876542
}
"ruleFired": [
"rule_id",
"rule_name",
"rule_value",
"rule_other"

]

"rulescount": 4

3

Tenepb nonpobyem nocumtatb mepy. [lobasum euie ase GyHKLMM

@jaql{

compareObject = javaudf("org.ipiran.similarity.ObjectSimilarity");
compareBoolObject =
javaudf("org.ipiran.similarity.ObjectBoolSimilarity");

}

declare compareObject: function ? to ?;

declare compareBoolObject: function ? to ?;

®yHKumMAa compareObject BbluncnaeT mepy 6ansoctu

dyHKUMA compareBoolObject Bo3spaluaeT true ecnn mepa bonblie nepeaaBaemMoro el nopora.

N nepenuwem nporpammy mcnonb3ya gpyron sug npasun (Entity Population rules):

@jaql{
compareValue = javaudf("org.ipiran.similarity.ValueSimilarity");
compareObject = javaudf("org.ipiran.similarity.ObjectSimilarity");
compareBoolObject =
javaudf("org.ipiran.similarity.ObjectBoolSimilarity");

}



declare compareValue: function ? to ?;
declare compareObject: function ? to ?;
declare compareBoolObject: function ? to ?;

declare Duplicated: ?;
declare Generated: ?;
declare Deduplicated: ?;

insert into Deduplicated

select [gen: [id: g.id, name: g.name, value: g.value], dup: [id:
d.id, name: d.name, value: d.value], value: compareObject(g,d)]
from Generated g, Duplicated d

where compareBoolObject(g, d, 0.7);

CKOMMMAMPYEM NPOrpammy:

make resolution
make run
cat ./output/Deduplicated.json

YBUAMM pe3ynbTaT:

{
"dup": {
"id": 84850105,
"name": "namvixtyhi",
"value": 1893776542
¥
"gen™: {
"id": 84850905,
"name": "namvljtyhi",
"value™: 1893876542
¥
"value™: 0.8937499999999999
¥

Tenepb 06beanHUM 3TK 0b6a NpaBuaa B Hadase oTbepem Te 06beKTbI, KOTOPble COBNAAAOT Mo
KaKoMy-Tnbo aTpmnbyTy. A 3aTem nocuntaem mepy n otbepem Te 4to 6onbe 0.8. U3meHUM
nporpammy cieayowmm obpasom:

@jaql{

compareValue = javaudf("org.ipiran.similarity.ValueSimilarity");
compareObject = javaudf("org.ipiran.similarity.ObjectSimilarity");
compareBoolObject =
javaudf("org.ipiran.similarity.ObjectBoolSimilarity");

}

declare compareValue: function ? to ?;



declare compareObject: function ? to ?;
declare compareBoolObject: function ? to ?;

declare Duplicated: ?;
declare Generated: ?;
declare Deduplicated: ?;
declare Measured: ?;

create link Deduplicated as

select [gen: [id: g.id, name: g.name, value: g.value], dup:

d.id, name: d.name, value: d.value]]

from Generated g, Duplicated d

match using
rule_id: g.id = d.id,
rule_name: g.name = d.name,
rule_value: g.value = d.value,
rule_other: g.other = d.other;

insert into Measured

[id:

select [gen: dd.gen, dup: dd.dup, value: compareObject(dd.gen,

dd.dup)]

from Deduplicated dd

where compareBoolObject(dd.gen, dd.dup, 0.8);
Ckomnunmpyem nporpammy:

make resolution
make run
cat ./output/Measured.json

Monpobyem Tenepb M3meHUTb Mmepy ¢ 0.8 4o 0.5 1 TOCMOTPETb Kak MU3MEHUTCA pesybTar.



MpunoxkeHue HIL: Entity Resolution Rules

create PeopleLink as

select [cik: p.cik, job_id: [ docid: j.docID, span: j.span] ]

from Person p, JobChange j, p.emp e

match using
rule1: e.company = j.company and compareName(p.name, j.name),
rule2: normalize(p.name) = normalize(j.name)

The Select clause
'select' '[' SkeyNameOne ':' Sexpr, SkeyNameTwo ':' Sexpr ']'
Syntax & Semantics

The record defined in the select clause must contain exactly two fields, and the field names must be
different. For each field, all entity references that are used by that field's expression must be derived from
exactly one top-level entity in the FROM clause.

Example 1
create link exLinkA as
select

[

sname: tw.user.screen name,
ceo: [ name: r.ceo, company: r.company ]

]

from TweetFeedSmall tw, RevenueReport r;

In the above example "tw" and "r" are top-level entities in the FROM list. The field "sname" only refers to
values that come from "tw"; the field "ceo" only refers to values that come from "r".

Example 2:
create link exLinkB as
select

[

sname: tw.user.screen name,
ceo: [ name: r.ceo, employee: emp.name ]

]

from TweetFeedSmall tw, RevenueReport r, r.staff emp

In the above example "tw" and "r" are top-level entities, and "emp" is a nested entity that derives from "r".
Thus the select field "ceo" can refer to values from "r" and/or from "emp" because they both come from the
same top-level entity ("r").

The from clause
'from' SfromList
Syntax & Semantics

The list of input entities in the FROM list can include at most two top-level input entities; however, there is
no limit to the number of nested entities that can be referenced. A nested entity is said to be "derived from"
a top-level entity. When declaring a nested entity in the FROM list, the target field from the parent entity
must have a SET type (i.e. it must refer to an array of values).

Example 3:
create link exLinkC as
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select [ sname: tw.user.screen name, CeO: r.ceo ]
from TweetFeedSmall tw, RevenueReport r, r.staff emp

In the above example "tw" and "r" are top-level entities, and "emp" is a nested entity that derives from "r".
Given this declaration, the "staff" field of "r" must refer to an array of values.

Each top-level input entity in the FROM list must be referenced directly or indirectly (through nested entities)
by at least one of the two fields defined in the select clause.

Example 4:
create link exLinkD as
select [ sname: tw.user.screen name, id: tw.user.id str ]
from TweetFeedSmall tw

In the above example there is only a single top-level entity in the FROM list, and therefore both fields in the
select list must refer to values that are derived from that top-level entity.
NOTE: Unlike Entity Population rules, ER rules do not support "let" clauses in the FROM list.

The match clause

'match' 'using' (SmatchName ':' ScondExpr)+

Syntax & Semantics

A MATCH clause contains one or more labelled match conditions, each of which consists of one or more
boolean expressions AND-ed together. If the MATCH clause contains more than one match condition, the
labels for those conditions must be unique. If a match condition's expression refers to any entities, those
entities must be declared within the FROM list of the ER rule.

An ER rule can only contain a MATCH clause if it does not contain a SCORE clause.

The conditions in a MATCH clause are labelled so that the condition result (true/false) can be referenced
directly from CHECK and GROUP clauses, esp. to further filter out records which survive the original join
and filter predicates. Such references must always be prefixed by the keyword "MATCHES" (ex.
MATCHES.matchl).

Usage Notes

The MATCH clause of an ER rule is used for filtering records that would otherwise be returned in the ER
rule's result. While a single match condition can only use conjunction ("AND"), the MATCH clause allows
for disjunctive ("OR") semantics by allowing multiple match conditions to be specified.

Example 5:
create SocialMessages as
select [empid: e.id, upd text: s.message]
from Employee e, StatusUpdates s
match using
matchl: GetURLSiteName (s.url) = "FACEBOOK",
match2: GetURLSiteName (s.url) = "TWITTER",
match3: GetURLUserId(s.url) = e.id;
The above example creates a disjunctive filter rule by which an output record will survive the MATCH clause
if any of the matcnh1, match2, Or match3 conditions is true for the corresponding joined record. Every record
(aka "link") that is returned from an ER rule will contain the names of all MATCH conditions that were
satisfied by that record (in addition to the fields specified in the SELECT list).
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