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ABSTRACT

At present, the Information is more associate with time-variant such as information of
business, tourism and history etc. So that users can search information which they need to know at
point of time. Moreover, the implementing current database system, not a relational model is widely
used in organization in order to correspond with business operation and can be integrated into their
business process. Thus, the implementation of temporal database applied on NoSQL Database
System concept has been presented.

Our project has developed an application using a NoSQL database system which are
designed to store temporal data. This application can help users to be able to manage temporal data
without the hassle of sending query command. It makes them quite easy to be understood by the
final users. In the part of database system can be store temporal data of travel routes and information
related to events or activities which happen on the routes in the past, present and future. Therefore,
this can help for planning trip or daily trip. It is an alternative to take advantage of the capabilities

of temporal database,
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M1 2.2 rudeyanl¥guluvy valid Time lum3519 [y1:Managing Temporal Data A Five-

Part Series]
FDYD_ID | LOT_ID_NUM | PEN_ID HD_CNT | FROM_DATE | TO_DATE
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1 219 1 20 1998-03-01 1998-03-14
1 219 2 23 1998-03-01 1998-03-14
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02 |33 |10 |-09 25 ‘LDS3402° | 10.5 | 1993-12-19 | 1996-07-09
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M3 2.4 AnuFuEsziaEdeuuAazszian [iu1:Managing Temporal Data A

Five-Part Series]

Sequenced Current Value-equivalent | Nonsequenced
Sequenced v v
Current v v v
Value-equivalent v
Nonsequenced 4 v v
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Y !r o/ = o
139 Taovn TO_DATE 11l 9999-12-31 manedadeyariuduiusiwioudalegiu 91nmisn

¥ = o : 3/ a
111aﬁuﬂz11’f"lumiﬂnmums 'mqmgﬂnmumwmizuuimﬂ PUALFIINT




2.1.4 Temporal Query
d 9 3/ a 1 v
manudeyalugduvuszvugudeyaidanainzaro1d¥n1saoun1u(Query)
° & & ' Ay
awsai ldAnannaronntvuuazsaslumsaeu Tandunden luawisonen1dminld
§q JE b - .
szuugIudeyasssua Feludilzidoanisaevnmildfuzuugiudeyaidaunnids

3
“Temporal Query” Tavansauismsaevaiueenilutlszinnlddail

o ] { o a [l v W v
1) Current Query Aemsvnsaeuy onwWoyaiidusTseglueniiu dredr
o J = U o o
meamlsznni ($1989010a15192.5) 190 “Tudegiiudaede 210 Tuamlioms
1 oglunenlathedumila” seitulddminidunisaevoiy szuy

& 0 & -1
gudeyana Tles 1dds sQL dail

#1889 MFISQL N¥lumsaoven [s:Managing Temporal Data A Five-Part Series)

SELECT PEN. ID, HD CNT
FROM LOT, LOC
WHERE' FDYD_ID-= 1 AND LOT ID NUM = 219

uaszungudoyaduinnzdeszysananligiuaslid o

SELECT PEN ID, HD CNT
FROM LOT LOC
WHERE FDYD ID

DATE V@ o&9-12-

& N

1 AND LOT ID NUM = 219 AND TO_DATEH
i

1

é w o o J
FIHAANTUDINIT AOUNINDE IANARY

AN 2.6 HATWEVDIMS current query | ﬁm:Managing Temporal Data A Five-Part Series}]

PEN_ID | HD_CNT

2 43

2) Sequence Query flanisdeuny fedoyan1eqinldsunaslilluefasui
o é ey { a ' [ 1 o
agtiiedeansniwlsziamsnlavunlasvesfoyads sty «i

v L) 4 o o LY & '
#4219 nveglunanlathaazaenasids” mowdnyaziiey liawsoney

a A s o o &
Téminldszuugmdeymlnd awnsadiou sQL ieneumniuaina12 1ddail



feEN MTISQL ilumsaouay [ﬁm:Managing Temporal Data A Five-Part Series]

SELECT PEN_ID, HD CNT,
FROM_DATE, TO_DATE FROM LOT LOC
WHERE FDYD D = 1 AND LOT_ID NUM = 219

[] Y a o Ul 5
n3 lszynm luszuugmdeya@auant swnuoiamsiusmeammuanneanIui

Tegtiudase Iinadwiasil

R1319 27 HDANEVDINIS Sequence Query | R :Managing Temporal Data A Five-Part

Series]
PEN_ID | HD_CNT | FROM_DATE | TO_DATE.,
1|43 1998-02-25 | 1998-03-01
1 20 1998-03-01 | 1998-03-14
2 23 1998-03-01 1998-03-14
2 43 1098-03-14 | 9999-12-31

3

' A 0w 1
3) - Non-Sequence Query inn1s dounualszinnitez liaulsGeadaugianan
dednmomsu Gimalathansednonidnfuuaauazinal” miszae
. 4o d J_ aw y s [ | =
mawisutlusrdsfizuugmdeyatausaniniuilassimdlumsawie

' S 4 A
HoualusAaimlapiuilnrilaouladlluds ausai@ou SQL iens

u

1 o y
dioudanan lanatl

fve MAISQL ‘m'ﬂuﬂ11ﬂﬂﬂﬂlu[ﬁm:Managing Temporal Data A Five-Part Series]

SELECT L1.LOT_ID NUM, L2.LOT_ID-NUM, L1.PEN_ID
FROM LOT LOC AS L1, LOT LOC AS L2
WHERE L1.LOT_ID NUM < L2.LOT_ID NUM

AND L1.FDYD_ID = L2.FDYD_ID

AND L1.PEN ID = L2.PEN_ID

& 9 w A‘
vz inadniaall



A1319 2.7 HAANEVBINIS Non-Sequence Query [ﬁu‘l:Managing Temporal Data A Five-Part

Series]
L1 L2 PEN_ID
137 219 1
137 219 1
137 374 1
219 374 1
219 374 1

2.1.5 Modifications

mstiudela (insert) n1515viladoya (Update) uazmsaudoya (Delete) d1mi

3 a % e ¥ a a vy -1
sz‘uugmﬂmgm'h\mmuuwuﬁnmmmsuug‘mwyﬂﬂﬂﬂ Tﬁﬂﬂzﬂﬁﬂ]UTﬂUhf‘Uﬂi&ﬂtHﬁ'lu

BUNchf=55 7500 bl
\ &

Heifer calt’ ————————> Cow

\ |

Neutered cow

31 2.1 amuzvea ™

(M Managing Temporal Data A Five-Part Series)

Ming 28 t’mm:ﬂaddr‘f‘a [ﬁu‘I:Managing Temporal Data A Five-Part Series]

LOT_ID_NUM | GNDR_CODE | FROM_DATE | TO_DATE
101 C 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 C 1998-02-17 9999-12-31
799 S 1998-03-12 9999-12-31
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° [ d|
A15¥1015 Insert Update ttaz Delete annsouialdidiu 3 Uszian Ao

1) Current modifications A1BA13 modifications AudeyafidiuTgiiu

2) Sequence modifications f18N15 modifications ﬁuﬂagainuﬁ MIAIHUAYEIINIAT
) &
Jmnuuﬁzﬂuw

3) Non-Sequence modifications 9n13 modifications ﬁuﬂagaTﬂu"lﬂau“lmm

2.1.5.1 Current modifications
A i o a oW ' [ &
1) Current Insert AiomsindoyaMmiusialulagiudredragudoanismy

i) Ed
doyaiags 433 anme hidhusdelutfapiudoudida sQLldwail

fvee MFISQL N¥lupsasvaIu[Nu1:Managing Temporal Data A Five-Part Series]

INSERT INTO LOT
VALUES (433, “h’, CURRENT DATE, DATE. f9999-12-31')

I3 « B
2) ' Current Delete famsaudayainiiiuaiaTullagiin udaan1s Delete LOT

234 Tutfeqiin oz liannsa 1903 Delete 1nA'1d

fed1 MTISQL mdlumsaeuoy [‘fm‘I:Managing Temporal Data A Five-Part Series]

DELETE FROM LOT

WHERE LOT_ID NUM =234

4 ' { a a 4
iilesnindeanisammmizdeyadiuiidiueialintogiu Sadeaiinis 14 Update thand

9 o [ 'Y a a v 4
HTiﬂUi]Sﬂl‘h’ﬂ'J'i)f_f'N‘llﬁ]ﬂﬂ’liﬁﬂﬂ'}uﬁﬂﬂiﬂﬂﬂ']lmﬂﬂ 2 lumsesuiuasil
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AN 2.9 AOIHE VBTV 2 [N11:Managing Temporal Data A Five-Part Series]

LOT_ID_NUM | GNDR_CODE | FROM_DATE | TO_DATE
101 g 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 c 1998-02-17 1998-10-17
234 S 1998-10-17 9999-12-31
799 s 1998-03-12 9999-12-31

g o 4 Y )
VINATT 2.9 auuATTduilludui 1998-07-29 nasdean1y Delete {9 234 1zd 89

3
o o

dl (F-| gf ' o J
udlvIFoyadugaii fufl 1998-07-20 uazewrnades lifideyariuegudr 1Rl

#0819 ﬁﬁ"ﬂSQL M¥lumsaaumu ['ﬁm:Managing Temporal Data A Five-Part Series]

UPDATE LOT

SET TO_DATE = CURRENT DATE
WHERE LOT ID NUM = 234

AND TO_DATE >= CURRENT DATE
AND FROM DATE < CURRENT DATE

DELETE  FROM LOT
WHERE LOT_ID NUM = 234
AND FROM DATE.> CURRENT_ DATE

¥
WAGNT1INNI3 Current Delete 1ARI1
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A1 2,10 a0THE Y0393 2 HEI9IANM3M Current Delete [141:Managing Temporal Data

A Five-Part Series]
LOT_ID_NUM | GNDR CODE | FROM _DATE | TO _DATE
101 C 1998-01-01 1998-03-23
101 S 1998-03-23 9999-12-31
234 & 1998-02-17 1998-07-29
799 C 1998-03-12 9999-12-31

wifiu 189185 Update gla234_Calf 19 TO_DATE iHuiuit 1998-07-29(current date)

uazaudeya #a 234 Steer aon Tlmswitludoyaiitiuiin13drmih

H ) o 43 ]
3) Current Update ADA13 Update i’l'ayaﬁﬁ‘lmiﬂuﬂwuu FIAWTOULY

4 "
Fo3yafivz update AT 3 n3alAail

Casg 1% H :

Rosult: {unchanged)

Case 2: I

Result: update TO_DATE

and insert new GNDR CODE H

L}
]
[}
'
1

——
el o - - -

Result: update GNDRACODE

now

31 2.2 P3RS ¥BINTIN Current Update

(ﬁm: Managing Temporal Data A Five-Part Series)
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1 t A

n3din 1 15ulyedeyainiiuedn

paans : vzdes luinansulasunaslag
nsain 2 USinlysdeyaiduiiusiseglunanlagiv

o o A 3 a d o
waaws : N3 Update TO_DATE vesdeyadunilunanlegiiu uaz
Insert Yoya lwaifili FROM_DATEfunanTegiiu

n3ain 3 Usmljadeyaiismilusialueuna

NAaWS : @130 Update TAWuA

2 1 L]
M3 Update 399zABaiin13a529010 1111 3 N3dl @2061915u MIndBIn1s Update Yoy

¢4 709 11 GNDR_CODE il “s” vzdaaldida sQL Al

INSERT INTO LOT
SELECT LOT_ID.NUM, “s’, CURRENT_ DATE,.  TO.DATE

FROM LOT
WHERE LOT_ID NUM_ = 799

AND FROM DATE <= CURRENT DATE
AND TO-DATE > CURRENT DATE
UPDATE.. LOT

SET TO DATE = CURRENT DATE
WHERE LOT ID NUM = 799

AND GNDR CODE <> s

AND FROM DATE < CURRENT DATE
AND TO DATE > CURRENT DATE
UPDATE LOT

SET GNDR_CODE = ’s’

WHERE LOT ID NUM = 799

AND FROM DATE >= CURRENT DATE

> ] v o . . 1 v A o
vInianuasziu 183101591 Current Modifications hifin1sgunuadudeyalusinay

2.1.5.2 Sequenced Modifications

- =t o U o 3 .
1) Sequence Insert A®N15 Insert Tﬂﬂuﬂh'ﬂmumnuammagauu valid

1 VA 12 A I o ] 1
ﬂillﬂlﬂﬂulﬁiﬂﬂmﬂ‘lﬂi AIDYNITU

INSERT INTO LOT
VALUES (426, ’'h’, DATE ’1998-03-26’, DATE ’1998-04-14')
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2) Sequence Delete Aon1audoyalaslinismizeiginaindesnszan

o J o = o/ a 1 A
Tagn1s Delete dnvaiziivi ideainsandnyazvesdeyarneuan i

[ o -
uaia & 4 nsdl
PV
Case It ;i )
| PA
|
Result: H P*“—-—-—)
PV
Case 2: lﬁ
| o \
| /
Result: H
PV
Casc 3: Il }
PA
L
[
Resalt: }-———-%
PV
Case & |l
PA

Result: entire row deleted

Nl

31 2.3 n3diveam 31 Sequence delete 11IUA14Y

(ﬁNT: Managing Temporal Data A Five-Part Series)

dmuald PV fe $1ananii Factifhusdeeglugudeya

PA fie ¥raidesmsilfiians
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n3dt 1 PV AseUAQY PA
Havesmsaudeyavziiants update Yoyaidn Tavld TO_DATE niiy
FROM_DATE 484 PA tlazinsert 404290 11073 Tag1#¥ FROM_DATE 11y
TO_DATE %483 PA 1az TO_DATE iMAU TO_DATE %84 PV AU

H =) 3 ol g o
N30 2 PA IRAYUNAT PV uazdiugana PV
namsaudeyavziilu update Yosyaidn Tas TO_DATE 1v1AU FROM_DATE

VOIPA

n36ifi 3 PA ifianeu PV azduganieu pv
wanisaudeyavziii update YoyatAnulay FROM_DATE 111 TO_DATE

U849 PA
44 = J " J ar
ATUN 4 PA INATUABUUASTUGAND PV

g 2
navesmsauteyazilunisauundeyaves PV senningiudeyaravua

3 1 o { o
ety diden1saugs 234 Tura1uATUN 1998-10-01 T2 1998-10-22 vzdeavh I

g o "’ o J A
ATOUAQNNY 4 N3l Laulde1ds SQL A3t [MM1; Managing Temporal Data A Five-Part Series]

o
nTmn 1

INSERT INTO LOT

SELECT LOT_ID_NUM, GNDR _CODE, DATE ©1998-10-22', TO_
DATE

FROM LOT

WHERE LOT ID NUM = 234

AND FROM DATE <= DATE "1998-10-01'
AND TO DATE > DATE-/1998-10-22'
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TN 2
UPDATE LOT

SET TO_DATE = DATE ’'1998-10-01'
WHERE LOT ID NUM = 234

AND FROM DATE < DATE ‘1998-10-01’
AND TO_DATE >= DATE '1998-10-01'

ad
TN 3
UPDATE LOT

SET FROM DATE = DATE /1998-10-22’
WHERE LOT ID_NUM = 234

AND FROM DATE < DATE ”1998-10-22’
AND TO DATE '>= DATE %1998-10-22/

ad
ninn 4
DELETE FROM LOT

WHERE LOT_ID NUM = 234
AND FROM DATE >= DATE ’1998-10-01"
AND TO DATE <= DATE ‘1998-10-22"

1 o P o & A 9 a
UM Sequence Delete zAoAUTVIUAIT SQL 04 4 mde e liinans

P : o 1 A w
DELETE #ignde3 daiinaududeusdisuiniiefioudunis DELETE Yeyaluszuy

grudeyand
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3) Sequence Update i9n15 Update Yayammiziiilusislusanarndimua

s v d
aaia1dithu 4 nsdl aail

PV

Result: entive row updated

Case I: |[ )
| PA 5\
I ]
Old value retained: t————% F _)
Updated portion: [L 7\
PV
Case 2: % }
|+
i - h?
1 7
Old valug retained: |—_'_“")
1 : { 5
pdated portion: [ o
ry
Case 3: {—~ e ——————— e ——)
PA
! )
I I
Old value retained: }_—‘%
U P\~ { oy
Jpdated pornion: f v)
Py
Case 4: { )
PA
| X
% I

31 2.4 381039 Sequence Update Hune1eg

(Mn; Managing Temporal Data A Five-Part Series)

n3alfi 1 PV AseuAQu PA

HAY84n13 Update nzﬁ‘lumi Insert 2 DULRL Update 1 11012 A9

o

&
U

Insert Yoy aundusniidnvazimioudoyaiduud1¥ FROM_DATE Sduvidy

FROM_DATE %84 PV 1taz TO_DATE A1 FROM_DATE v84 PA
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A o = 1 1 1 o
Insert YoyaunIfanslanyuziniioudoyatduua 1 FROM_DATE fiauninuy

TO_DATE %84 PA (1ag TO_DATE {fiuv1Aiu TO_DATE v84 PV

Update PV 1 FROM_DATE ¥84 PV 1A w11l FROM_DATE 484 PA 112 TO_DATE

HAwMAY TO_DATE va3 PA tazmvesdoyaimin PA

3T 2 PA ATBUAQUAIUNAIVEI PV
o o &
HAYBaN13 Update 921415 Tnsert 14107 1Az Update Yoya 111072 Al

Insert 1199 TaoliA1eyan1Ay PV ua 1 FROM_DATE {ifun1f1 FROM_DATE
Y94 PV (1az TO_DATE #iaun1Au FROM DATE ¥4 PA

Update PV 1 FROM_DATE 984 PV il un 111 FROM_DATE %84 PA (1a¢ TO_DATE

fiAuvA TO_DATE v04 PA uazfvasdayaninii PA

' 3
n3tif 3 PA ATeURqUATINIINEY PV

| v v
HAYBIN13 Update 9341/un13 Tnsert 11402 1ing Update Yoy 14107 Al

Insert 1-un2laoiinayaniiny PA uazlW FROM DATE Hfiun1i1l FROM_DATE
V043 PV 11az TO_DATE Hauninil TO_DATE %@ PA

Update PV 11 FROM_DATE 484 PV iifu1iu TO_DATE ¥84 PA

v 9
N3N 4 PAATOUAQY PV ¥IIHUA

HAYBINTT Update 92151n1T Updete Foyya PV 1M1 PA A FROM_DATE uaz
TO_DATE AuAu
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@10e19 (FURBIN1S Update Toyadags 799 Mianmzifiu “Steer” Tugaauil 1998-03-01 fa

o 4 o & 4
1998-04-01 a3n3a lFA 1 SQL anail [ Managing Temporal Data A Five-Part Series]

INSERT INTO LOT

SELECT LOT_ID_NUM, GNDR CODE, FROM DATE, DATE ’1998-03-
o1

FROM LOT

WHERE LOT ID NUM = 799

AND FROM DATE < DATE ’1998-03-01’

AND TO_DATE > DATE ’1998-03-01’

INSERT INTO LOT
SELECT LOT_ID NUM, -GNDR CODE, DATE ’1998-04-01',
TO_DATE

FROM LOT

WHERE LOT ID_NUM = 799

AND FROM_DATE < DATE 71998-04-01’

AND TO DATE > DATE '1998-04-01’

UPDATE ‘LOT
SET GNDR_CODE = ‘s’

WHERE LOT ID NUM = 799

AND FROM DATE < DATE ‘1998-04-01"
AND TO.DATE > DATE ’1998-03-01"

UPDATE LOT

SET FROM_DATE = DATE “1998-03-01°'
WHERE LOT ID NUM = 799

AND FROM DATE <.-DATE /1998-03-01’
AND TO DATE > DATE ’'1998-03-01"'

UPDATE LOT
SET TO_DATE = DATE ’1998-04-017
WHERE LOT ID NUM =.799

AND FROM DATE < DATE ’1998=04=01’
AND TO_DATE > DATE ’1998-04-01’

1 ] o & o @ l‘i a
w211 189101991 Sequence Update Aou1duusiida SQLAS 5 frds tite 1difants
Update foyafigndes Fanazmidazdesiinisasaaaey FROM DATE uay TO _DATE 1d

gnAeq
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2.1.5.3 Non-Sequenced Modifications
Non-Sequenced Modifications iBN13 Modifications inszyinudayaiasany
4 3 4 ? o 2 a2
Fou lvnafidimua uaeulunaniuezdes lilumsieizewiansu uie duga
Aredrugu Aesmsaudeyars 234 uealigrnszosnanmununii 3 iheu 19ade soL 18

w 4 4 : ; :
AU [11: Managing Temporal Data A Five-Part Series]

DELETE FROM LOT
WHERE LOT ID NUM = 234
AND (TO_DATE - FROM DATE MONTH) > INTERVAL '3’ MONTH

2 r:t 1 L3N ) L
Non-Sequenced Modifications Wuldsads sQL iFuu Q‘I!J'lqu"l LN Current
Modifications l12¢ Sequenced Modifications ua Non-Sequenced Modifications wiilemaldesa

1amnn

4 ] -1 1) a
vinfind1nddueziiu1ddn n13 Query ag Modifications VUszULTIUS DYy AT
' v = 1 [
nanziinnugannnimuszuugiudeyalndun uannamnauanuause lunsaey

Aeuisznugudeyalnd hinsoasy lddusudu
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2.2 Graph Database

Aessuugdeya Mdudeyalugiiuylassadwuesnsl sxlddnnlsznou 3 daulu

matuauedeyadsgalldun

LT

Id; 1
Name: Alice
Age: 18 =

31 2.5 szvugrudeyapluuunsi

(117 Neodj-manual-2.1,7)

1) Tuua (Node) vimihiinaueioufia (Entity) 19y Ay dad Fevee nie Fandeans

Aanudeya

ey 3 A a L ara
2) 1A (Property) AvdeyaniinumnsatesiuInus 1wy Inua fe Alice muniAves

P
Tnuaiiewszihieigues Alice dudu

A 4 U o { o ol at
3)1dui¥en (Bdge) AotduidoussninaTua 2 Tuaiimiiivnaveannudunus

9 ' i
(Relationship) 53131311 2 Tua deyaiiddguesszuugudeyagiuuunshinezey

o1
VUAIUU
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2.2.1 Neodj
iy a &
Neo4j Aaszuugudeyaziuuuns i hildnwueaduea (NoSQL) nusuanils

RAIANYB Neodj Tierinluil

1) Huauiia ACID
a2 ° ' ] &
2) mstiudoyadisosir18d 10k 151Hu Node 11az Relationships

3) AumdeyalaiiaGaTav1438ms "Traversals”
4) finmunmz (Cypher) ltiwdens ldnuszuugmdeyagiwuns

2.2.1.1 ACID properties Y94 Neodj

1) Atomicity e 1fiaaulvuves Transactions Ndumaguteyasz hifints
o
wlasumlas

2) Consistency @ Transactions 19 vz ilnanugmdoyanui

3) Isolation 71851719 Transaction ¥oyaNINBIYe1 (Hn13 Modified) 92 Tai
. A , 2 .
ang m‘i’fﬁﬂﬁ"ﬂ‘lﬂ Transaction ®U(Isolation levelH Read — Committed)

4) Durability ABDBMS @11150 ti AUAARNEIIA Committed Transaction 14

Aaaa

2.2.1.2 uvuinseaiiavesssuugiuvaya Neodj
1) FhszuugndeyaiiiudeyaluzdiunvesTuua uag Relationships

"A Graph —records data in—> Nodes —which have—> Properties"
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have

Properties

31 2.6 nyleBnaaini@uiugseninns Thua uaz Relationships

(a: Neodj-manual-2.1.7)

i 4 = ' o A
nsndeiga Aensihflifowa Tnuaitel wag § Property Ithigevaslnua
2) Relationships (uA2vaszidlsuns w

"Nodes —are organized by—> Relationships —which also have—> Properties"

o

3) Label it aitsungarTnuauonihusn (Sen
“Nodes —are grouped by—> Labels —into—> Sets”
Label tudsasoter W 1$i5huider v uns 1981da Query 148néhu
4) M7 Query n3 12y Tag143% Traversal

“A Traversal —navigates—> a Graph; it —identifies—> Paths —which order—> Nodes”



navigates OXpresses

records data in

Relationships recards data in order

organize

31 27 naleBu A NdNUEIEHIN Traversal U a3l

(ﬁm: Neodj-manual-2.1.7)

v A
5) Index Wdwmiuns Look-up mon1Tuuanie Relationships

“An Index —maps from—> Properties —to either—> Nodes or Relationships”

Relationships

organize map.from

Properties

31 2.8 aneB A NNENNUS 21319 Index TruA Relationship 1as Property

(ﬁm: Neo4j-manual-2.1.7)

24



6) Neodj ifluszuugmdeyagiuuuns

“A Graph Database —manages a—> Graph and —also manages related—> Indexes”

Traversal

manages manages navigales expresses

Algorithm

records data in

Relationships

organize

records data in order

Properties

512,905 oUW INTN39 519989 Neodj (n1: Neodj-manual-2.1.7)

2.2.1.3 @U1l5zNBLYBY Neodj

1) THu@A (node)

can have

can have Labels

can have

Relationships

Properties

31 2.10 nsmleBnegaaaiAveslnua (Mu1: Neodj-manual-2.1.7)

25
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. A
Truamode) drunug lumsaiuszuugudeyauuunsmilszneudae

3 9
Truauaz Relationships 114 2 ag1iiaunsoll Property vosauies 18

2) Relationship

A Relationship

can have

Relationship type

uniquely identified by

l Start node I l End node l

h 4

l Name l

3‘1] 2.11 nnvla‘imuqmuuﬁ‘é‘wm Relationship (ﬁm: Neo4j-manual-2.1.7)

Relationship 9241 hiiigensznig 2 Twuarhdaoiy Tao Tnuaniiaily
= 4 2
Trunisu (Start Node) uae TvuaniluthuInuaiiuga (End Node) Tay

4 . > 4
9 A InAspamnevagnasAsil

relationship

Start node End node

3\] 2.12 ANUUTUDY Relationship (ﬁm: Neodj-mannal-2.1.7)

< <2 w o &
wiowin TnuaFudunaz InusdugaiduTnus@oisuss 1dns mldsil

Node |_ = Dloop

31] 2.13 Relationship #1¥ou Node 1A8 (an: Neodj-manual-2.1.7)
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a . ' < . .
winl¥Tnuailundn relationship vx1ia1&idhi 21l521nnfe relationship yudh

; ; v 2
(L0 relationship Y199NAIU

[ } incoming relationship Node | oulgoing relationship ‘{ ]

31‘ 2.13 Relationship Y uazvienn (ﬁm: Neo4j-manual-2.1.7)

3) Property

can'be an array of . jcanbea

A

boolean\

byte

short

int

Primitive long

Rz String W

31 2.14 naleB o TAves Property (1N: Neodj-manual-2.1.7)

Property nelvunm uay Relationship #1015 0 by Property 14 Property
szneudae 2 daufle Value uas Key Aniu Tau Key vzdoaiiu String

1ag Value 1‘]? Primitive
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4) Label

71 2.15 navlesnegaauliAved Label (MM: Neodj-manual-2.1.7)

A 4 o { s
Label tHusanlFlunisdmualdTuua Tas Tnuanil Label inilounuszie

710G U set RGN

5) Path

has an

End Node

StartNade Relationship

accompanied by a

s 4

Node
g1 2.16 nsleE1nunaauiifves Path (M3: Neodj-manual-2.1.7)

1] H é I o L)
Path Ain Tvuastiales 1 Tnuaf¥euAeny Relationships dIutlsenouv0s

o &
path finail
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31 2.17 @883 Path A28 0 (N: Neodj-manual-2.1.7)

Node 1

Relationship 1

Y

Node 2 Helatfonship 1

31 2:18 10614 Path Mila1me Ty 1 Az Neodj-manual-2.1.7)

2.2.1.2 1451Wle3 (Cypher)
a0 fidlun1w17 Neodj 191un15 query gadaulasiminniv sQL 16
L J o Ad
muzaunums 15anmuszungmdayadszmnnns 1l drumgilie s dninamwi lunim)

sQL sgannin 19 nwd laved 14 hisan
Adeariguenie lailed selinandiogrumdeluniu sQL drethams
1 o ol 4

nFouRouszrivamn lamles funw SQL Hdeil
1) Ada Start

Tu SQL wadninidsaman vuee 19 SELECT lunsvenludinarass 1din
& ) ' b o P
Fanaant @aulu Cypher iuvy 19°START lumisimuagaiFuduves

asindssmsdumlunistirliblszuoana

#oena 71319 SELECT Tu SQL [#111: Neodj-manual-2.1.7]

SELECT *
FROM "Person"
WHERE name = 'Anakin‘ ;
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fetia 7319 Start 14 Cypher

START person=node: Person (name = 'Anakin')
RETURN person ;

2) @4 Match

14 Match 19521 Tum3AUMIv0972M 919 Sub-graph Tanvazadiedy
Join 1u SQL (¥U a —>b relationship Ao Inner join F¥¥279 node allag b
S a3 A4 5

A2D019FY ADINITANN email addresses YD I AU N BB Anakin” ¥ 93

ANUFMWUS LY One to Many

faea 1314 Join Tu sQL

START person=node:Person(name = "Anakin')
MATCH person-[:email]->email

RETURN email

#0819 11513 Match Tu Cypher

START person=node:Person(name = 'Anakin')
MATCH person-{:email]->email

RETURN email

3) A9 Where

o ﬂIJ o z A H %
189 Where @115 Cypher Uu ltiWensasnandeaniseanin Taondnms

TumsIfezmiioudulu sQL

@30819 M3 1% Where Tu SQL

SELECT *
FROM "Person"
WHERE "Person".age > 35 AND "Person".hair = ‘blonde’




31

et M3 1% Where Tu Cypher

START person=node:Person('name: *')
WHERE person.age > 35 AND person.hair = ‘blonde’
RETURN person

4) ANd9 Return

ANHALAITHIUVES Return U Cypher 92Ad10AY Select 1 SQL uAvzil
o P owoa A 1w 2 " % o '
yANuAnNA1InUAS AMBYNAY Return Huvzgmim 1glunistanguluy

dnuaie Ad1wAUA1A9 Group by Y93 SQL A2y

¢retha m3 14 Selecttiaz Group by Tu SQL

SELECT  "Person".name, count(*)
FROM "Person"
GROUP BY - "Person".name
ORDER BY  "Person".name

#10619 1314 Return 11 Cypher

START person = n START person = node:Person('name:
*l)
RETURN person.name, count (*)
ORDER BY  person.name SELECT "Person".name,
county( %)
ode:Person('name: *')
RETURN person.name, count (*)
ORDER BY person.name SELECT "Person".name, count (*)
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2.3 glnsatil#lums mlasamn

2.3.1 LEX

A Lexical Analyzer Generator (LEX) ﬁJuTﬂmnmﬁm?ua%’w'[ﬁﬂmm C Naram
; . S F
w17y Scanner W30 Lexical analyzer lunou'lwiaes Scanner fivgvimiiiinsludanlaou
- ) a [ ! 1 o 4
mput ianuaiiduaatal¥nareilu Token wiomitouguigadmsunmiaulaazee

i llasnaeulinnsaivie Pattern@nifidParser

-7 1 T = H -7 é ar o/ o L2 L ar H
Ar0615u ansansud iy 512 + 456 Fuiludasnus 7 dadresu uadmsud

¥ [} )
wrauTouda 512 iy Token Auadniudedludnavnisuasans ananuaiiiu Token Ao
1 { 5 o o a a ) |
#iNves lexer Nad1evuTas LEX ffagaiu 18iin51 LEx Tlwani swdaidly LEX @

@ A ' P @
sa95unm1ou'lR 15U JFLEX R5035un 11 JAVA tludu

232 YACC
Yet Another Compiler Compile (YACC) i Tl sunsudmiuadialdaniu ¢ i
wiliihi Parser w30 Syntax Analyzer idlugans 9ge1 903 803 Token Nanuaduiiilal
mugﬂuuuﬁgﬂﬁmﬁa'lﬁ 195U expression, statement, declaration, block, procedure Lﬂuﬁu ‘?}s‘l

3 i o o N A 1
51mM3v8anga1 q M ld Parser 141 lannudwiusivattGonin Grammar

Regular
Expressions Grammars
Lex YACC
‘ | Parsed
Input —— Lexer e Parser |
| {Croutine) ! {Croutine) Output

71 2.19 napms¥iau ¥es LEX nag YACC

(ﬁm: http://parasitebass.blogspot.com/2012/06/in-complete-guide-for-lex-yacc.html )



unh 3
MIPDNUVY HATHAIU

3.1 HANMSUAZIHAND
5 ¥ £ = -~ o g d Y]
1) 919A15 Query 11ag Modification UuszuugudeyaiBariinnududou dlumg iy
2’; a ) a = a o Lt 9

Nuen 119 iszuugudeyadwaiisz@ninmlunisaeu Tandi szuugmdeya

ay 1 = a a [ F 1
Undliawsoasyl] Sudauurfalunimis W 1dau1dievuTao v 150
Query 1122 Modification 1ael4@1d3und 11821 application 1iudsanisuasdrda

maniubilfuussungudeyadanald
2) szuugiudeyaii lildnwweafanea Tudepiudalifinissesiunis sy
gudeyaiFanar Seiufudeimadeudl ssungrudeyad lil¥nwueaduea
awnse 1IFuilussvugndeyadanat 1dnseld uasidonandrady syuu
9 = a 1 a a a = '

gudeyaBurar feguuszuvgudeyonldnyuednaen su1els

3) inguaniaenld Neodj ims widuszungwdayazuuuns i fudanlniinaz 1401w

| J = o 1] 1
lalod nlRuguuwinnwweainea v ldiwaesnisBouiuaxn i suiiioy

3.2 mMIgenuul

o = = d '
nnvanmsuazgrannaTeaumseaniunTlsunsulsrgnavanisesniu 2 dau

=De

A9
32 mussvugdeyaisaam
- 4 9 3 Awoiq 9 a E
Aemsesnmuumsmudeyavuszuugiudeyan lildnrwneaduea Iieglu

3 a
gﬂtmmzuugmmaymmnm

3.2.2 duszvunlamda

]
= o

A ' ¥ A L, oS q 9 9 o
Aensesnuuudiuniimihinulasdmidaniy laved Tawsaldnunussuy
udoyaduranla

5 ) J L as o
Taona 2auilagsmduiiuTilsunsinlszynd ludnuazdsgl



. R ’ [ , . wasddaiiugiuuuros L
& ———dhinibicuery snsdhinusinhiy—e |d | ‘mm!merwmi'm—-{ = Temporal Query—
;,,—I:_ g Temporal Query

Computen ™ ——— timdmuits ™

User

L]

()

 —

~—————niinitcode— " Database

71 3.1 amsauvesTilsunsanlszgnd

3.3 N1INAU

3.3.1 dawmszuugiudeyaBana

3.3.1.1 A519A LANANIRAYBISZUUG MDY Neod

34
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TﬂUﬂ'lﬁﬂﬁﬂﬂﬂklﬂﬁ\wﬂyﬁﬂ‘lﬂﬂﬁ']# 2.510% 2.10 ‘]1'411'1491']5'1»11ﬂ1!‘|]91‘{mﬁh1

: W,
na1 Weglugduuuns il Taslimsunasdsii

3 & i 3 a A " w
uAag Attribute 1M 1 record il primary key titfaaiilu 1 node tazi¥ouAsu

aignyv 2 : ; . ad
A0 relationship Ye3yaludausuqiindenasial uaudu property 1d 13 relationship 1%

@ - ) ¥ 4 A W =
TaJa node MiFlumizvdosiga n1w lumlefinoriuiinnsinasss vugiudoyn Neodj tiaz

o al d
naaninldiiusai

CREATE

CREATE
CREATE
CREATE
CREATE
CREATE
CREATE

(D FDYB LR i TDeHN "CL)

~e

MATCH (n:FDYD ID)
WHERE n.ID = "1"

(m:LOT_ID NUM { LID:'137'
(0:LOT_ID NUM { LID:'219"
(p:LOT_ID NUM {-LID:'374"
(n)-[:has]->(m)
(n)-[:has]->(0)

(n)=[:has]=->(p):

})
1)
3]
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MATCH (n:LOT_ID NUM)

where (n.LID = "137")

CREATE (pl:PEN _ID { PID:'1l' })
CREATE (p2:PEN_ID { PID:'2' })
CREATE (n)-[:in]->(pl)

CREATE (n)-[:in]l->(p2);

MATCH (n:LOT ID NUM)

where (n.LID = '219")

CREATE {(pl:PEN_ID [ BREPTI ==
CREATE (p2:PEN _ID { PID:'2' })
CREATE (n)-=[:in]=>(pl)

CREATE (n) - [:in]=->(p2);

MATCH  (n:LOT~ID_NUM)

where (n.LID = '374')

CREATE" (p1:PENTID \{~PED: V3¥ })
CREATE, (p2:PEN._ID {~PID:'2" 1)
CREATE (n)-[:in]->(pl)

CREATE «o(n)y=Pp:inl=>(p2);

MATCH, (n:LOT ID NUM{LID:'L37'}} , (m:PEN_ID{PID:"'1'})
where (n)-->(m)

CREATE (osHD CNT_{N:'17",” FROM DATE:%1998<02-07"',
TO_DATE:'1998-02-18" .})

CREATE (m)-[:Number of_ head]->(0)7

MATCH (n:LOT ID NUM{LID:'219'}), (m:PEN_ID{PID:'1'})
where (n)-->(m)

CREATE (o:HD _CNT {N:'43', FROM_DATE:'1998-02-25',
TC DATE:'1998-03-01" })

CREATE (m)-[:Number of head]->(0);
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MATCH (n:LOT_ID NUM{LID:'219'}), (m:PEN_ID{PID:'1l'})
where (n)-->(m)

CREATE (0:HD CNT {N:'20', FROM DATE:'1998-03-01',
TO_DATE:'1998-03-14"' })

CREATE (m)-[:Number of head]->(o0):

MATCH (n:LOT_ID NUM{LID:'219'}), (m:PEN_ID{PID:'2'})
where (n)-->(m)

CREATE (o:HD CNT {N:'23', FROM DATE:'1998-03-01',
TC DATE:'1998-03-14"'_})

CREATE (p:HD CNT {N:'43', FROM DATE:'1998-03-14"',
TO _DATE: '99959A12 -3\ N

CREATE (m)~-[:Number_ of head]->{o)
CREATE (m)-[:Number of head]-=>(p);

MATCH (n:LOT- ID NUM{LID:'374"}), (m:PEN ID{RPID:'1'})
where «n)-->{(m)

CREATE . (0:HD CNT {N:'14', FROM DATE:'1998-02-20',
TO DATE:'9999-12-31'"})

CREATE (m)-[:Number of head]->(0};

9 FOYD_ID

LOT_ID_NUM

' PEN_ID 137
219 g
fay
@ -

o* E L

has

€
6

219
374

31 3.2 swhinavedeyavinmse 2.5
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PEN_ID

Mo 2

Mo 2

L
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has

HO_CNT a
FROM_DATE 15630314
10_DATE 8923t

HO_ENY a
FROM OATE 19980300
TO_DATE 2014

HO_CNT "
FROM_DQE  1599-02-20

TO_DRE 995123

HOD_CNT
FROM_DNE 19380301
T0_ORE 19300314

HO_CNT
FROM_DATE 19983228

TO_DATE

HD_CHT
FROM_ORTE  1$33-33407

10_DAE W28

CREATE,, (n4¢ FDYD-ID| {-ID2 /" 1"

MATCH (p:FDYD ID)
WHERE p.ID = "1"
CREATE (a:LOT ID NUM { LID
CREATE  (b:LOT ID NUM { LID
CREATE (¢;LOT_ID_NUM { LID
CREATE. (d:LOT_TD_NUM { LID

CREATE (p)-[+has{GNDR_CODE:

TO DATE:'19980323'}]->(a)

CREATE (p)-[:has{GNDR CODE:

TO DATE: '99991231 "z D)

CREATE (p)-[:has{GNDR_CODE:

TO_DATE: '99991231"'}]->(c)

CREATE (p)-[:has{GNDR_CODE:

TO_DATE: '99991231'}1->(d);

3] -

SHEGESD /1 )
: TIMERS ) )
:' 2547 ))
: 219)) e
"¢', “FROM_DATE

"s', FROM DATE

'c', FROM DATE

‘D', FROM DATE

$'15980101",

:'19980323"',

:719980217°',

:'19980312",
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MATCH (p:FDYD ID)
WHERE p.ID = "1"
CREATE (a:LOT_ID NUM { LID:'433' })

CREATE (p)-[:has{GNDR_CODE:'h', FROM DATE:'19980729",
TO_DATE:'99991231'}]->(a);

MATCH (a)-[has:has]->(L:LOT_ID_ NUM)
WHERE L.LID = "101" and has.TO_DATE = '99991231"
SET has.TO DATE = '19980729';

MATCH (a)-[has:shas]->(L:LOT_ID_ NUM)
WHERE L.LID = "799"
SET has.GNDR_CODE = 'c';

MATCH (a)-[lhas:has]->(L:LOT_ID_NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980729' and
hasg. TODATE F=~+3D980%25"

CREATE- (L2:LOT ID NUM { LID:'799'" })

CREATE - (a)=[+has {GNDR CODE:'s', FROM DATE:'19980729',
TO DATE:'99991231'}]->(L2)

SET ‘has<~TO_DATE = ,'19980729';
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MATCH (a)-[has:has]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE >= '19980729'
SET has.GNDR _CODE = ’'s';

MATCH (p:FDYD ID)

WHERE p.ID = "1"

CREATE (a:LOT_ID NUM { LID:'426"' })

CREATE (p)-[:has{GNDR_CODE:'h', FROM DATE:'19980326',
TO _DATE:'19980414'}]1->(a);

MATCH (a)-[has:has]->(L:LOT ID_NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980301' and
has.TO_DATE > '19980301'

CREATE (L2:LOT ID NUM { LID:'799' })

CREATE (a)-[:has{GNDR- CODE:has.GNDR_CODE ,
FROM DATE:has.FROM DATE, TO DATE:'19980301"}]->(12);

MATCH (a)=[has:has]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980401' and
has.TO-DATE > '19980401"

CREATE (L2:LOT ID NUM { LID:"799'})

CREATE (a)~=[+has{GNDR_CODE:has.GNDR CODE ,
FROM DATE:'19980401', TO DATE:has.TO_DATE}]->(LZ);

MATCH (a)-[has:has]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980401' and
haS.TO_DATE > '19980301"

SET has.GNDR CODE = 's'
MATCH (a)-[hasthas]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980301' and
has.TO _DATE > '19980301"

SET has.FROM_DATE = '19980301' ;
MATCH (a)-[has:has]->(L:LOT_ID_NUM)

WHERE L.LID = "799" and has.FROM DATE < '19980401' and
has.TO_DATE > '19980401"'

SET has.TO_DATE = '19980401' ;




% FDYD_ID

101

101

@ has [6]

0 Properties

GNDR CODE ¢

19980217

ATE 99991231

g1 3.4 nswhinaveveyaninmsna 2.10

LOT_ID_NUM
234
ot
«* £
780
o1 LD
M LI
D 3 LiD
=a Lig

234

GNDR_CODE
FROM_DATE

TODATE

GNDR_CORE
FROM_DATSE
1O DATE

GNDR CODE
FROM DATE

TO_OATE

GNDR_GODE
FROM.DATE

TODATE
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19980217

99991231

5

19980323

ap0891231
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’ EVENT

ROAD

ooy
W
e-°
: & A\

Y
U Luitmeducrs

2
raprt
e
2
drbn-oesng
i ot - A
pAEY. . - s
) °
@

51l 3.7 nsminldonmsinias Niam

o
@

L

M3 Insert Yoyaillldszungindoya Neodj Tnolanm lanles @ouldasiindaaimiu

CREATE (n:PROVINCE { NAME:"nsawm" });
MATCH . (n:PROVINCE)
WHERE n.NAME = "nynw"

CREATE (pl:ROAD { NAME:"no.347" , LANES:4 ,
CONDITIONS:"good" , DISTANCE:761})

CREATE (p2:ROAD { NAME:"no.340" , LANES:4 .,
CONDITIONS:"good™ , DISTANCE:100})

CREATE (n)-[:has]->(pl)
CREATE (n)=[:has]=>(p2)

MATCH (n:ROAD)

WHERE n.NAME = "no.347"

CREATE (pl:PROVINCE { NAME: "eystn"})
CREATE (n)-[:has]->(pl):




MATCH (n:ROAD)
WHERE n.NAME = "no.340"
CREATE (pl:PROVINCE { NAME: "gwima3"})

CREATE (n)-{:has]->(pl);

MATCH (n:PROVINCE)
WHERE n.NAME = "egsmn"

CREATE (pl:ROAD { NAME:"no.l1l" , LANES:4
CONDITIONS:"good" , DISTANCE:623})

CREATE (n)=-[:has]->(pl):
MATCH (n:PROVINCE)
WHERE n.NAME = "gwry3"

CREATE (pl:ROAD { NAME:"no.l1l" , LANES:4
CONDITIONS:"good™ , DISTANCE:796})

CREATE /(n)-[:has]l->{pl);

MATCH (n:ROAD)
WHERE n.NAME = "no.l" and n.DISTANCE
CREATE (pl:PROVINCE { NAME: "dnlmi"})

CREATE (n)-[:has]=->(pl);

|

MATCH (n:ROAD), (n2:PROVINCE)

WHERE n.NAME = "no.l" and n.DISTANCE
n2.NAME = " Zuslna"

CREATE - (n) -[:has]->(n2);

I

MATCH (n:PROVINCE)
WHERE n.NAME = "daslml"
CREATE (pl:EVENT { ENAME: "aanTud "} )

CREATE (n)-{s«has{FROM DATE:'20150411",
TO DATE:'20150415"}}=>(pl);

MATCH (n:PROVINCE)
WHERE n.NAME = "gwysmy3s"
CREATE (pl:EVENT { ENAME: "apsiugnironi"})

CREATE (n)-[:has{FROM DATE:'20150219',
TO_DATE:'20150221'}]->(pl):;

r

4

623

796 and
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MATCH (n:PROVINCE)
WHERE n.NAME = "agpn"

CREATE (pl:EVENT { ENAME: "ammmdnzurin"})

CREATE (n)-[:has{FROM _DATE:'20150413"',
TO_DATE:'20150415'}]->(pl):

MATCH (n:PROVINCE)
WHERE n.NAME = "aymn"
CREATE (pl:EVENT { ENAME: "duwwawudu"})

CREATE (n)-[:has{FROM-DATE:"20.150317',
TO_DATE:'201503%7"'}]1->(pl);

nadeUszUUgIUYayaEaIaIN 14 IAun1sNATBY Query 7139

3.3.2 szuuiilasfids Query

g 3 -
1) 61MUA input/output Y8132 Taol¥ fnputtlu a1 lawesnldannlnd

d " K
w1 output iHupwn laleddnusussuugndayndinm 18

AR a oy
2) oAl LY sEUN ITIMINEAURY inputoutput A3AB Tl

//Current insert (Input)
MATCH - (p:AAR)
WHERE p.BBB = “CCC"
CREATE  (a:DDD)
CREATE (p)-[:has]->(a):
//Current insert (Output)
MATCH (p:AAA)
WHERE p.BBB = “CcCC"
CREATE (a:DDD)
CREATE (p)-[:has{FROM_DATE:”current date”,
TO DATE:"99991231'}]->(a):
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//Current delete (Input)
MATCH (a)-(has:AAA]->(L:BBB)
WHERE L.CCC = “DDD"
DELETE has , L ;

//Current delete (Output)
MATCH (a)-[has:AAA]->(L:BBB)
WHERE L.CCC = “DDD"and.has.TO DATE = '99991231"'
SET has.TO DATE = ‘current date';

//Current update (Input)
MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC =.TDDD™ and has.FROM DATE <= ‘current
date’ and has.TO DATE > ‘today®

SET has.EEE = ‘FFEF' ;

//Current update (output)
MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC = “DDD" and has.FROM DATE <= ‘‘current
date' and has.TO_DATE > ‘current date'

CREATE (L2:BBB { CCC:'DDD' })

CREATE (a)-[:has{EEE:‘FFF"', FROM DATE: ‘current date',
TO DATE: "99991231'}]=>(L2)

SET has.TO_DATE)= ‘current date'; //case 1,2
MATCH (a)-[has:RAA]->(L:BBB)

WHERE L.CCC = “DDD" and has.FROM_DATE >= ‘current
date’

SET has.EEE ‘FFF'; //case 3
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//Sequenced insert (Input)

MATCH (p:AAA)

WHERE p.BBB = “CCC"

CREATE (a:DDD)

CREATE (p)-[:has{FROM DATE: ‘from date', TO DATE: ‘to
date'}]->(a);

//Sequenced insert (Output)

MATCH (p:AAA)

WHERE p.BBB = “ccc"

CREATE (a:DDD)

CREATE (p)-[:has{FROM DATE: ‘from date', TO_DATE: ‘to
date'}]->(a);

//Sequenced insert (Input)

MATCH (p:AAA)

WHERE p.BBB = “CCC"

CREATE (a:DDD)

CREATE (p)-[:has{FROM DATE:‘from date', TO_DATE: ‘to
date'}l]->(a)s;

//Sequenced insert (Output)

MATCH (a)-[has:ARA]->(L:BBB)

WHERE-L.CCC = “EEE" and has.FROM DATE <= “from
date' and has.TO DATE > ‘to.date'

CREATE' (L2:BBB {. CCC+‘EEE' })

CREATE- {a) - [ thas{ “FROM.DATE ¥to. date',
TO DATE:has.TO DATE}]=>(L2);

MATCH (a)-[has:AAA]->(L:BBB)

WHERE 'L.CCC /= “EEE" and has.FROM DATE < ‘from
date' and has,TO_DATE >= ‘from date'

SET has.TO™BATE. = from'date' ;

MATCH (a)-[has'AAA]->(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE < ‘to date'
and has.TO_DATE >= ‘to date'

SET has.FROM DATE = ‘to date' ;

MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE >= ‘to
date' and has.TO _DATE <= ‘from date

delete has, L;
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//Sequenced delete (Input)

MATCH (a)-[has:AAA]->(L:BBB}

WHERE L.CCC = “EEE"“ and has.FROM_DATE >= ‘from date’
and has.TO DATE <= ‘to date’

DELETE has , L ;

//Sequenced delete (Output)

MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE <= ‘from
date' and has.TO DATE > ‘to date'

CREATE (L2:BBB { CCC: ‘EEE' })

CREATE (a)—{:has{ FROM DATE: ‘to date',
TO_DATE:has.TO_DATE}]->(L2) ;

MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE < *from
date' and has.TO DATE >= ‘from date'

SET has.TO DATE = from date' ;

MATCH (a)-[has:ABRA]->(L:BBB)

WHERE L,CCC = “EEE" and has.FROM DATE < ‘to date'
and has.TO DATE >= ‘to date'

SET has.FROM DATE = ‘to date' ;
MATCH (a)-[has:AAA]->(L:BBB})
WHERE ‘L.CCC = “EEE" and has.FROM DATE >= Fto

date' and has.TO DATE <= ‘from date
delete has, L;
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//Sequenced update (Input)

MATCH (a)-[has:AAA]->(L:BBEB)

WHERE L.CCC = “EEE" and haS.FROM_DATE >= ‘from
date' and has.TO _DATE <= ‘to date’

SET has.DDD = ‘G' ;

//Sequenced update (Output)

MATCH {a)-[lhas:AAA]->{L:BBB)

WHERE L.CCC = “EEE"™ and has«FROM DATE < ‘from
date' and has.TO DATE > ‘from date!

CREATE (L2:BBB_{ CCC:'EEE' })

CREATE (a)-[:has{DDD:has.DDD,
FROM DATE:has.FROM DATE, TO DATE: ‘from date'}]=>(L2);

MATCH (a)-[has:BRAA]->(L:BBB}

WHERE L.CCC = “EEE" and haS.FROM_DATE < =Bth
date' and has.TO DATE > ‘to date'

CREATE . (L2:BBB. . { ) CCC:"EEE ' _})

CREATE (a)~[+has{DDD:has.DDD , FROM DATE: ‘to
date', TO_DATE:has.TO_DATE}]->(L2);

MATCH (a)—-[has:AAA]~>(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE < ‘to
date' and has.TO DATE > ‘from date’

SET has.DDD = ‘G' ;
MATCH (a)-[has:AAA]->(L:BBB)

WHERE L.CCC = “EEE" and haS.FROM_DATE < ‘from
date' and has.TO DATE > ‘from date'

SET has.FROM DATE = ‘from date' ;
MATCH (a)-[has:AAAR]->(L:BBB)

WHERE L.CCC = “EEE" and has.FROM DATE < ‘to
date' and has.TO_DATE > ‘to date'

SET has.TO_DATE = ‘to date' ;
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A19 4.1 The LOT_LOC table [ﬁm: Managing Temporal Data A Five-Part Series]

FDYD_ID |LOT_ID_NUM | PEN-ID"| “HD-CNT |FROM_DATE | TO_DATE
i 137 1 17 1998-02-07 | 1998-02-18
1 219 1 43 1998-02-25 | 1998-03-01
1 219 1 20 1998-03-01 | 1998-03-14
1 219 2 23 1998-03-01 | 1998-03-14
1 219 2 43 1998-03-14 9999-12-31
[ 374 1 14 1998-02-20 | 9999-12-31
Tdnsnldagl
) FDYD_ID
LOT_IDANUM
' PEN_ID 137 219
219 1 &
g
| — - @
- %
- %
218 219

374

31 4.1 naiifudeyailanm
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® has [/]

219

€ Properties

1998-03-14

o TO_DATE 9999-12-31

31l 4.2 m3gUayava Relationship

o & o o
wiitu1d11Mam1319 4.1 waz g1k a1 (vs ) dnauedeyauanu TaoSouiioy
ar 3w 4:%‘
auldaail
=) ¥ i
AITN VUARITWALIBYAYEITBYA IARN D

i o [ o o
sl seuaasdayaiiiunnsan deyaidiuhireuaziBuasuiudeunizesgdoya

«
iHhugaq
o 9 -
4.1.1 MINDUMDINVBITCUUFIHYBY AN
Ao 4 ' o '
1) apuuIINuInIng 219 Tuaiu 1 oglunenlathatazifusimaumiila
[ha: Managing Tempotal Data A Five-Part Series)

] ¥
winwe TaslFidanmn laesaail

MATCH (£:FDYD ID)==>(PEN ID:PEN ID)=[has:has]=
>(1:LOT_ID NUM)

WHERE (f.ID = '1') and (1.LID = *219') and
(has.TO DATE="'9999~12-31")

RETURN PEN_ID, has ;

wan 1d

LOT_ID_NUM

@ PEN_ID
° has 219

g1l 4.3 wadmEms Query 1
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= g el
2) Fngs 219 luau 1 ngaglumenlatne [Mu: Managing Temporal Data A Five-

8 o & o &
Part Series] W Taoldmdaniun laedaail

MATCH (f:FDYD ID)-->(PEN ID:PEN ID)-[has:has]-
>(1:LOT_ID NUM)

WHERE (f.ID = '1l') and (1.LID = '219")
RETURN PEN_ID,has
ORDER BY has.FROM DATE;

]

LOT_ID_NUM

s (3]
v’ PEN_ID g

€3 Properties

219 has ‘t' [ 219

1l 4.4 HadNEMS Query 2

@ § ' o ' A . .
3) s InuiinvegaenmoInuuaauaziInT [NU1: Managing Temporal Data A Five-

Part Series]

o L] d o !g
midwmat Tasl¥aidanun leesasil

MATCH (f:FDYD ID)=->(PEN_ID:PEN_ID)-{has:has]-
>(1:LOT_ID NUM)

MATCH (f2:FDYD ID)-->(PEN_ID2:PEN_ID)-[has2:has]-
>(12:LOT_ID_NUM)

WHERE (f.ID = f£2.ID) and (1.LID < 12.LID) and
(PEN_ID.PID = PEN_ID2.PID)

RETURN 1,12,PEN_ID




nai'ld

LOT_ID_NUM

% PEN_ID

218 137 ® has [2]

fay < 0 Properties

° l 1 ‘.‘"

1998-02-07

- 5

1998-02-18

a4 219

311 4.5 wadngns Query 3
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4) 3l Inuinueg lunenidadulugiwaaufernudae [Mn: Managing Temporal

Data A Five-Part Series]

o o & o 3
mamen1aplFaden w1 lerlasasl

MATCH (f£:FDYD ID)-->(PEN ID:PEN ID)-[has:has]-
>(1:LOT_ID NUM)

MATCH - (£2:FDYD_ID)=~~>(PEN ID2:PEN ID)-[has2:has]-
>(12:LOT_ID_NUM)

WHERE (£.ID = f£2.ID) and (1.LID < 12.LID) &nd
(PEN_ID.PID = PEN_ID2.PID) and ' ((CASE WHEN
has.FROM DATE > has2.FROM DATE

THEN has.FROM_DATE ELSE 12.FROM DATE END)<
(CASE WHEN ‘has,TO DATE > has2Z2.TO DATE

THEN has2.TO_DATE ELSE. has.TO DATE END))
RETURN 1,12,PEN_ID,

CASE WHEN has.FROM DATE > has2.FRCM _DATE

THEN has.FROM DATE ELSE 12.FROM_DATE END as
FROM_DATE, CASE WHEN has.TO DATE > has2.TO_DATE

THEN has2.TO DATE ELSE has.TO _DATE END as TO_DATE;
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LOT_ID_NUM
ﬁ PEN_ID

219

218
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@ has [4]

0 Properties

19980301

19980314

51 4.6 wadnEms Query 4

4.1.2 M5 modifications

’ FOYD_ID

LOT_ID_NUM

o KS

798 101

® has [6]

€3 Properties

OHE 4

DATE 19980217

99391231

71 4.7 n3019a1519 LOT_LOC 1¥lumsnaaey Modifications

(nn: Managing Temporal Data A Five-Part Series)
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1) Current Insert

2 o e . ] o .
deanisiiiudeyaveagniaduiiy (Heifer calf) fa1n1i(433) [M11: Managing
Temporal Data A Five-Part Series]

. o2
lamdannnlaasasil

MATCH (p:FDYD ID)
WHERE p.ID = "1"
CREATE (a:LOT ID NUM { LID:'433' })

CREATE (p)-[:has{GNDR_CODE: 'hf,
FROM_DATE: '19980729",

TO DATE:'99991231'}]=>(a);
// swudiruiidiwid 29/07/1998

panld

/’ FDYD D

LOT.ID_NUM

234 ® has [3]

0 Properties

>
has

433

o DR.CODE h

19980729

ot
101

has

99991231

101

gﬂ 4.8 ﬂnﬁ'ﬂﬁmnn‘ﬁﬁl Current Insert



2) Current Delete

56

73¢9 101 9zd1v80n 11l [M11: Managing Temporal Data A Five-Part Series]

o 3y o g
omaann lsesaail

MATCH (a)-[has:has]->(L:LOT_ID NUM)
WHERE L.LID = "101" and has.TO_DATE = '99991231'

SET haS.TO_DATE = '18980729"';
P A
) FOYD_ID
LOT_ID_NUM
- @ has [5]
799 g € Properties
f o Ll \ b Ay
& 4 FROM DALE (19980323
423 1O ALE - 199807208

101

51 4.9 HadNF91NM 511 Current Delete

3) Current Update
3 ¥ o -] = .
A99017 Update U81av8339¢4 799 910 Cow (11U Steer [M11: Managing

Temporal Data A Five-Part Series] idanm lavlesasil

MATCH (a)-[has:has]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM_DATE <= '19980729'
and has.TO_DATE > '19980729'

CREATE (L2:LOT_ID NUM { LID:'799' })

CREATE (a)-[:has{GNDR CODE:'s',
FROM_DATE: '19980729', TO DATE:'99991231'}]1->(L2)

SET has.TO DATE = '19980729'; //case 1,2
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MATCH (a)-[has:has]->(L:LOT_ID_NUM)
WHERE L.LID = "799" and has.FROM DATE >= '19980729'
SET has.GNDR CODE = 's'; //case 3

=
naf'la
Q FDYD_ID
LOT_ID_NUM
@® has [10]
709 :
433
- € Properties
”;i‘ o
GNDR CODE s
234 hes a
Se}
& . G FRON DATE 19980729
2 FOCDATF 99991231

31} 4.10 #a@NE0 10N Current Update

4) Sequenced Insert
4 g v o oA o Ll n’) to & o d
ffﬂ\‘lﬂ'lil.‘ﬂll‘llﬂqﬂﬁlﬂiﬁﬂﬂjﬁ?mﬂd@ 426 MISUTIDYAINAIUT 26/3/1998 DIIUN
P
14/4/1998 [NU1: Managing Temporal Data A Five-Part Series]

SF AN
¥ dan i Imvles Al

MATCH (p:EDYD ID)
WHERE p.ID = "1"
CREATE (a:LOT_ID NUM.{ LID:'426"' })

CREATE (p)-[:has{GNDR CODE:'h',
FROM DATE:'15980326°',
TO_DATE:'19980414'}]1->(a):




ATE 19980326

19980414

nan'ld
g FDYD_ID
LOT_ID_NUM
® has [41327)
799
433 234 O Properties
%, N o h
. ° 426
2
101 2 %
101
799

U 4.11 WadWEINN1991 Sequenced Insert

5) Sequenced Delete
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y 1 o 4 o d'
doanitsaudeyavedgy 234 aana Tuil 1/10/1998 e Tud 22/10/1998

=
[N31: Managing Temporal Data A Five-Part Series]

Widanmnlmedaail

MATCH “(a) - [hals:has]~>(L:LOT ID NUM)

'19981001" and has.TO _DATE > '19981022"
CREATE  (L2:LOT ID NUM {. LID:'234'

WHERE L.LID = "234" and has.FROM DATE <=

H)

CREATE (a)-[:has{GNDR CODE:has.GNDR. CODE ,
FROM DATE:'19981022', TO DATE:has.TQ(DATE}}=>(L2) ;




MATCH (a)-[has:has]->(L:LOT_ID_NUM)

WHERE L.LID = "234" and has.FROM DATE <
'19981001"' and has.TO_DATE >= '19981001'

SET has.TO_DATE = '19981001' ;
MATCH (a)-[has:has]->(L:LOT_ID_ NUM)

WHERE L.LID = "234" and has.FROM DATE <
'19981022' and has.TO DATE >= '19981022'

SET has.FROM DATE = '19981022' ;
MATCH (a)-[lhas:has]->(L:LOT_ID NUM)

WHERE L.LID = "234" and has.FROM DATE >=
'19981001' and has«TO~DATE <= '199810<2"

delete has, L;

=
wow ld
ﬂ’ FDYD-1D
LOT_IB NUM
@ has [41328]
101 -
g € Properties
it ) i3
"'3 ne®
o “ag
224
g % RUM DATE 19981022
£
= 234 €1 DATE 99991221

788

jﬂ 4.12 WadnsnMIm Sequenced Delete

59



6) Sequenced update

#8015 update GNDR_CODE v0332¢J3 799 Tusaa3uii1/3/1998 fauii 1/4/1998

TS [ﬁn 1: Managing Temporal Data A Five-Part Series] Fmdaniv laed

w &
MU

MATCH (a)-[has:has]->(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE <
'19980301' and has.TO_DATE > '19980301'

CREATE (L2:LOT_ID NUM { LID:'799' })

CREATE (a)-[:has{GNDR CODE:has.GNDR_CODE ,
FROM DATE:has.FROM DATE, TO DATE:'19980301'}]-

>(L2);
MATCH (a)-[has:has]->(L:LOT_ID NUM)

WHERE L.LID-=-"799" and has.FROM DATE <
'19980401' and -has.TO DATE > '19980401'

CREATE (L2:LOT_ID NUM { LID:'799' })

CREATE (a)=[:has{GNDR CODE:has.GNDR_ CODE ,
FROM DATE: '19980401'; TO DATE:has.TO DATE}]->(L2);

MATCH (a)-[has:has]~>(L:LOT _ID_NUM)

WHERE-L.LID = "799" and has,FROM DATE <
'19980401' and has.TO DATE > '19980301"

SET has .GNDR_CODE = 's'
MATCH (a)-[has:has]->(L:LOT ID NUM)

WHERE L.LID =."739" and has.FROM DATE <
'19980301' .and-has.TO_DATE > 118980301"

SET has.FROM DATE = '19980301"' 7
MATCH (a)-(has:has]=>(L:LOT_ID NUM)

WHERE L.LID = "799" and has.FROM DATE <
'19980401' and has.TO_DATE > '19980401"

SET has.TO_DATE = '19980401"' ;

60
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'
=S
wad 14
@ FOYD_ID
LOT_ID_NUM
426
433 ® has [41336]
234
& g 0 Properties
" ¥
101 * 798
ag ° ras
= " = FROM ; 19980401
Aoy
101 . !
3 19980729
788
234

3‘1] 413 wadnse M Sequenced Update

7) Non-Sequenced Delete
Y et a 0w
asansaudeyaveisien 234 iligrewesdeyaunniu 3 mouldiidannls

eiaail (["u1: Managing Temporal Data A Five-Part Serics]

MATCH (a)-[hasthas]->(L:LOT_ID NUM)
WHERE L.LID = "234" 'and has.TO DATE-has.FROM DATE > 90
delete has, L;

wanld

i’ FDYD_ID

LOT_ID_NUM

® has [21339]

0 Properties

19980217

19981017

;IJ 4.14 ﬂ‘i‘lﬂﬁ"‘mﬁgﬁ Non-Sequenced Delete

] 9
vinmsnaaesszie ldszugudeyagduuunsl annsaldiluszuugudeya

[@aarld
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4.2 HamInaaad Application

uiseeniu 2 diufe

1) wamsnaaesduulasside

2) WamsnaasIdIUsTUUFIUTEYA

4.2.1 minaaesduuasdia
-irmn1innaaﬁﬂun1ﬂ‘§ﬁ1ﬁ7\1ﬁug1u Insert, Update, Delete A anyaizig1adenin
(87 Managing Temporal Data A Five-Part Series wudmiaaflusmdsdmiuldamsusyun
gudayaidanarldgndes uaninladids hinssgluuumsudaszAanaanasilfifa

2
Error 4U

4.2.1 HAMINARBITIMIZVUIHTRYD
o o } e ar o :
anyauIIUTIaInYhlanyuyAil

B event

ROAD

B
i oyl
° R e PR
/
o ( ] e
e &

g 4.15 nswluuusaeamun

¥
uuusiasstiannsaldaeumonlduatonuudiegiusu
1) uaaudunininngunnliinisesaeu

6. & o &
1emdan lmesdel

MATCH (a:PROVINCE{NAME: "njuwm"}) -[:to*]->(r)-[:to*]-
> (b : PROVINCE {NAME : "uddaswaun" } )

RETURN *;
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nld
Han
. PROVINCE
ROAD
0 " oLy ST
3 4 * LR A
rremeamgiwa o LR ] ¥ - B
.
ngiwnturd-ez *
» .
b . ez t-nisiy
(3T S LY & 2ast

31l 4.16 nalirunaninngamwldmidesaeu

z 1 = L} L] A
2) ud@al BVENT nanwaiiialudunieinngunnhlinidesasumusianain

AU

o "‘ o J
I¥maanun lswesaai

MATCH /()~fh:has]->(e*EVENT), (a:PROVINCE {NAME:"njnw"}) -
[:to*]->(r)=[:to*]=>(b:PROVINCE { NAME : "ulgoszou" } )

WHERE (r)-[h]->(e) '‘and h.FROM DATE>20151201 and
h.TO_DATE<20151231

RETURN DISTINCT ¥, e}

e

A4
R
4

g
" : o

31 4.17 EVENT Wanuafifaludunaninngamwlilinidesaenlusiafeusunau
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