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Kak opraHmnsoBaTtb XpaHeHue B b[17?

Core Entities MeTa-
Schema-less :
& Helirs Moaenu
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1. PoguTtenbckme CyLHOCTU U HacnegHuKu
(Core Entities & Heirs)
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«Tpy6ouHbLIe» ockue Bpewmsi

Mapka fApkocTb Apkoctb | PaspelueHue
KnHecKona MaTpuubl
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.01, Data Flow Diagram
<4]1. Data Flow Diagram
“1CaseStudio

2. ER-Diagram
<4]2. ER-Diagram

3. S0L*plus
413, SaL*plus
“linit.sql
“lstart. bat
sdomaliHee zanaHue

4. CceinoyHaa UenocHoOCTE

DEMO: DFD cpeacteamu CaseStudio

@ DEMO: ERD cpeacteamu CaseStudio

<4]4. CchinoyHan uenocHoCTe

.J5. KoHponeHaa paboTa
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1. Poputenbckue CyLHOCTM N HacneaHNKN

lNniocobl MuHycbl

« Bca mowb penaunoHHsix b » BblcOkne TpeboBaHUA K NPOEKTUPOBAHUIO

e [1pocTON KOHTPOSb NOSTHOTbLI AAHHbIX « CnoxHocTb fobaBrneHnst HoOBbIX TUMOB Y
aTpnoyToB

« «PasgyBaHue BL»
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2. Schema-less (B b1)

AtupoyTbi(B XML, JSON, YML, INI, plain-text)
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Tun gaHHbIX XMLType

CREATE TABLE storage(
empno NUMBER,
body XMLTYPE);

SELECT empno
FROM storage
WHERE extractvalue(body, '//sal') > 3000;

insert into storage values (2300,
'<?xml version="1.0"?>
<employee>
<ename>King</ename>
<sal>3000</sal>
</employee>“));

insert into storage values (2310,
'<?xml version="1.0"?>
<employee>
<ename>Kong</ename>
<sal>3500</sal>
</employee>€));
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2. Schema-less (B b1)

lNniocobl MuHycbl
* [nbkasi cTpykTypa « Kakue atpubyTbl eCTb y 06BbEKTOB TUna X?
» CHuxaeT TpeboBaHu4a K npeaBaputenibHoMy ¢ B kKakom ananasoHe HaxogdaTcd LeHbl Ans
npoekTupoBaHuto bl obbekToB TUNa Y?
* BO3MOXHO MCnonb3oBaTb MHOEKCHI A4 * CnoXHOCTU KOHKYPEHTHOro gocTtyna
noucka

* 36bITOYHOCTb CTPYKTYPbI
« OrpaHu4yeHust Ha 3Ha4YeHusi NapamMeTpoB

« OanHakoBble NapaMeTpbl C Ppa3HbIMM
MMEHaMWU
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|
[loHATMe meTamoaenu

« MeTamoaenun — 3To cpeacTBa NOCTPOEHUA Mofere

= |
(Hanpumep, dopmarbHble A3bIKU UK rpaduyeckme = MeTtamopenb
HOTaLMK A ONMCaHNS CTPYKTYPbI KNAaccoB, CBOWCTB = e
n cBA3eNn). Do Mopenb
@ =
« Moaenu — 3To onuncaHue CTPYKTYpbl AaHHbIX. §§ HdaHHble

e [laHHble — 3TO MHOXECTBO MPOCTENLLUNX €AUHUL]
NHopMaLIMN, KOTOPbIE KacaloTca HEe abCTPaKTHbIX, a
KOHKPETHbIX CYLLHOCTEWN.

http://ru.wikibooks.org/wiki/MeTtamogenupoBaHue
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Mogenb Entity-Attribute-Value

i
Object_|D
Attr BAME
Atr WA LILE

CREATE TABLE EAV (
Object ID Varchar2(20),
Attr NAME Varchar2(20),
Attr_ VALUE Varchar2(20));

J\RI Netcracker

e

INSERT INTC _...

VALUES (1,’TYPE’,’TV’);
INSERT INTO EAV

VALUES (1,’MANUFACTOR’, ‘LG’);
INSERT INTO EAV

VALUES (1,’COST’, €5000°);
INSERT INTO EAV

VALUES (1,’DIAGONAL’, ’32’);
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EAV. Tunn4yHble 3anpochl

* Y10 n3eecTtHoO 00 obobekTe Ne1?
SELECT attr_name, attr _value

FROM eav
WHERE object id = 1;

 Kakoro tmna ectb o0ObeKTbI?

SELECT DISTINCT attr value
FROM eav
WHERE attr_name= ‘TYPE’;

 Kakne obbekTtbl TMNA «TV» ecTb?

SELECT object id
FROM eav

WHERE attr_name= ‘TYPE’
AND attr_value=°‘TV’
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EAV. Tunn4iHble 3anpochbl (2)

 Kakme atpnbyTtbl ecTb Y 0ObeKkToB TUna « TV»?

SELECT DISTINCT b.attr name
FROM eav a

JOIN eav b using (object id)

WHERE a.attr_name=°‘TYPE’
AND a.attr value=°‘TV’

MakcumanbHas 1 MMHUManbHasa ueHa oobekTbl TUNa « TV»?

SELECT max(b.attr_value),min(b.attr_value)
FROM eav a

JOIN eav b on (a.object id = b.object id)

WHERE a.attr_name=°‘TYPE’
AND a.attr_value=°‘TV’
AND b.attr name=°COST’

/\I\y Netcracker
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Mogenb Entity-Attribute-Value

lNniocobl MuHycbl
» PensymoHHoe npeacraBneHne * CnoXxHoCTb 3anpocoB
* [TonHOCTbLIO rMbKasi cxema * N36bITOYHOCTb Ha XpaHeHne NMeHN aTpmnbyTa
* He Hago xpaHUTb aTpubyThl, rae He * HeonpenenéHHoCTb Tuna atpubyTta

YCTAHOBNEHO SHA9EHNE « HeonpeaenéHHOCTb AOMNYCTUMbIX 3HAUYEHWIA

« MpocTas cxema, NPoCcTol JOCTYN K aTpunbyTa
oTAEeNbHOMY aTpudyTy

 Jlerko gobaBunTb XpaHeHNe BEPCUU
aTpuodyToB
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JlononHuTenbHoe YTeHne

* http://ycmi.med.yale.edu/nadkarni/eav_CR_contents.htm - getanbHoe
onncaHue + BBeAEeHME nepapxmm oObLEKTOB N CBA3EN MEXOY HUMMN.

* http://habrahabr.ru/post/45935/ - «Pa3BopadmBaHue LLMPOKOU Tabnuubl B
ctonbeu (EVA pattern)»

* http://en.wikipedia.org/wiki/Entity-Attribute-Value _model - crnioBapHas ctatbs B
Buknnegunm
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Mopenb AHatonuna TeHuepa

* http://www.compress.ru/article.aspx?id=11515&i1id=452 — «ba3a gaHHbIX — XpaHunuLie
ob6bekToB» AHatonun TeHuep, KomnberoTepllpecc 8'2001

1. Kaxpgasi CyWwHOCTb, MHbopMauusa 0 KOTopon XxpaHutcsa B b, — 3TO 0ObEKT.
Kaxkgbin 0ObEeKT yHUKaneH B npeaenax bl n nmeeTt yHuUKanbHbI naeHTUdUKaTop.

3. OOBbeKT nmeeT cBONCTBA (CTPOKOBLIE, YNCITOBbIE, BPEMEHHLIE, NEPEUNCTTUMBIE), KOTOPLIE
onucblBaloT aTpUdyTbl CYLLIHOCTN.

4. OB6beKTbl MOryT BbITb CBSI3aHbl MeXAy cobon npon3BosibHbIM 0bpasomM. CBA3b
XapakTepnayeTcsi CBA3aHHbIMU OObEKTAMKU 1 TUNOM CBA3MN.

5. OBbEeKT MOXET DObITb XpaHunuiiem. B aTom crny4vae gonyckaeTca XpaHeEHME B HEM OPYrux
0ObEKTOB (HanpumMep, ToBapa Ha cknage).
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Lllar 1: OobekTbl 1 Klacchbl
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Knaccbl
, Chijects

Dbject_types BRSSMANARD - -

ckisct_type_id (PR | | ;D:-tajjnzf-tnt_l;::il:(?:{jj . ™ = 5

Ezﬁgt—'d Lk T object_type_id (FK) ] I oHTEnHER I

description | Mame | 2 /,’—_._\_\_\_\_\—.*‘_ 3
$ | ¥ | I}Hunhe :jﬁnpynnEEHﬁel
| HacnesosaHMe J |_ BRo#EHoETE |

create table object types (

object type id number
primary key,

parent_id number,

name varchar2(20) unique ,

Insert into object types values
(1,null,’KoHTelHep’,’ poauTenbCckum kKnacc’);

Insert into object types values
(2,1,’xnnbe’,’knacc gna nomeleHun’);

description varchar2(20),

)

alter table object types add foreign key
(parent_id) references object types
(object type id)

Insert into object types values
(3,1, obopynoBaHue’ ,’knacc ans
obopypoBaHusa’);
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M I1
-_"‘-..._I_I_H‘“‘-E
i Ohiject=s
et ypes FRSEMANAR — I n. CynpyHa I
ohbject_type_id (FH1 | Egﬁﬂ_ﬂ I:(T:T{:lj ¥ ':1-'"' P
parent_id (Fi) ) —L =] : — _ —r —
Rlame —~ ] ohject_tyvpe_id (FK) |
dezcription |

& | 7

Mame |
I_ Brno#eHocTE |

Mokia IIFhanazxnﬂc: Ibﬁudxamapma I

| HacnesosaHMe J

Create table Objects (
object _id Number primary key ,
parent_id Number,
object type id Number NOT NULL,
name Varchar2(20)
)5
Alter table Objects add foreign key Insert into objects
(parent_id) references Objects (object id); values (3,2,2,’gom 4°);

bfec g rerienes et _

Insert into objects
values (1,null,1,’Cymbl’);

Insert into objects
values (2,1,1,’yn. CynpyHa’);

(object _type id) references Object types Insert into objects
values (4,3,3,’KodeBapka’);

(object _type id);
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TuNn4YHbIE 3anpochl

 Kakoro tmna ectb o0ObeKTbl?

SELECT name
FROM object types;

SELECT DISTINCT object types.name
FROM objects

JOIN object types using (object type id)

 Kakne oobekTbl TMNA «TV» ecTb?

SELECT objects.name
FROM objects

JOIN object types using (object type id)
WHERE object types.name = ‘TV’;

/\I\y Netcracker
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/N Netcracker

Atribtes

sttr_id (P
okhject tvpe id (FH

_I_

Fame

| Mona knacca

_|_

Dhbject_types

okject tvpe id (PR
parent_id (FK)
MName

clescription

ar 2: YcrnoxHgem Mmoaersnb

Params=

attr_icd (FF)
ahject_id (FK

SHadeHHe None-

text walue
number_walue
data_walue

_l_}l'h:-nﬂ obEEeETS

Dhject=

SKSEMMN AR

=

e

| HacnepoeaHMe

gl noes

ohkject_id (PH)
parent_id [(FK
abject _tyvpe id (FHED

Mame

|_ BnosxeHOC TE
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I
ATpunbyTbI KNacca

Create table Attributes (
attr _id Number PRIMARY KEY,

[ b,
Attribtes = object_type_id Number NOT NULL,
attr_id (PR . _ al name Varchar2(20)
ohject tvpe id (FE) JHaYeHKe Noneld te
Marme gl );
¢
| Mona knacca Alter table Attributes add unique
J (attr_id,Name);
Ubject_types SKSERMNN AL i_:j:hjiait

Alter table Attributes add foreign key
(object type id) references
Object types(object type id);
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|
[TapameTpbl 06bekTa

Create table Params (
attr_id Number NOT NULL,
object id Number NOT NULL,

L FParams
] attr_jcd (F) text_value Var‘char'2(2@),
. ] TRIECE_il (FH) number value Number
A ' ZHadeHWe nonei text walue -~ °
number_walue date _value Date
- data_value );
KNacCE ;;im“ﬂnﬁbaﬂﬁ Alter table Params add foreign
+ (object _id) references Objects
] T Ohjects (object _id) on delete cascade;

Alter table Params add foreign key
(attr_id) references Attributes
(attr_id) on delete cascade;
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COoOTHOLUEeHue NOHATUN

oon | Pensiunonnas wogen Meramogens

Knacc Tabnuua 3anucb B Tabnunue Object_types
Ob6bekT (JKk3emnnsap Knacca) 3anucb B Tabnuue 3anuck B Tabnuue Objects
[MTone, cBOMCTBO (property) ATpunbyT (cTonbew) 3anucb B Tabnuue Attributes
3HaveHune nongd 3HayeHne aTpubyTta 3anucb B Tabnunue Params
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TuNn4YHbIE 3anpochl

« Kakne napametpbl y obbekta Ne1?

SELECT attr.name, params.text value, params.number_value, params.date_value
FROM params

JOIN attributes attr using (attr_id)

WHERE object id = 1;

SELECT attr.name, params.text value, params.number_value, params.date_value

FROM objects o
JOIN attributes attr
using (object type id)
LEFT JOIN params
on ( params.attr_id= attr.attr_id
AND o.object id params.object _id)
WHERE o.object id = 1;
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TuNn4YHbIE 3anpochl

 LleHa obbekTa Ne1?

SELECT params.number_value
FROM objects o
JOIN attributes attr using (object type id)
LEFT JOIN params
on ( params.attr_id= attr.attr_id
AND o.object id = params.object id)
WHERE object id =1
AND attr.name=°‘COST’

SELECT params.number_value
FROM objects o
JOIN params using (object id)
JOIN attributes attr using (attr_id)
WHERE object id =1

AND attr.name=°COST’

/\I\y Netcracker
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TuNn4YHbIE 3anpochl

Kakasi MmakcumaribHasi U MMHMUMaribHas ueHa y 06bekToB « TV»

SELECT max(params.number_value), min(params.number_value)
FROM attributes attr

JOIN object types ot using (object type id)

JOIN params using (attr_id)
WHERE attr.name = €COST’
AND ot.name = ‘TV’;

/\I\y Netcracker
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Pacwunpenune 1: CBasn

| | lonAa Knaccs - Mona ob bekTa

+ 1

Object_types BKSESMMNAp I:II:ITJEI:tE:
ohiect_type id (PR ohbject_id (P
parent_id (FH) T —— R parent_d (PR — —
S ohject_tvpe id (FK)
de=zcription Mame
A | | BnosxeHoc T
e HacnepoeaHme _
e
e
Allowed liks LinkTypes= Link=
parent_ot_id (FH) name Parert_object_id (FK
. ) =l 3 —— . —— — -
child_ot_id [FK) description Children_obkject _id (FH
link_tvpe id (FK) link_type id (PKH) link_tyvpe_id (FK)
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PacwunpeHue 2:Ipuxoa-pacxon

+ T
Object_types BK3EMNN AR IDI:!JE':E:
ohiect_type_id (PH) | ohbject_id [Pk
parent_id (FK 1 — == FIIE!"EI_I":_ICI I:FI"'::I — > —
Flame = '| object _tvpe id (FH)
description | Mame
Sl |
HacnepoeaHkme BnoxeHocTe
e ] |
"'\\\_\"'\.b_\‘%
;k\;k PN
Allovweeddowemenit mMowement
holder _type id (FE moy_id (PR

/N Netcracker

ohject_tvpe _id (FK)

operation_type (FH)
holder_id (FH)
object_id (FK

A monit

tembDate
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Mopgenb TeHuepa

lNniocobl MuHycbl

* CHWXeHMe N30bITOYHOCTU MO CPABHEHMUIO C * OcnabneHHbIN KOHTPOIb 3a LIENTOCTHOCTbIO
EAV OAHHbIX

» Bce nnockl pensaunoHHOro npeacraBneHuns e OTHOCUTENBHO CMNOXHbIE AN
OAaHHbIX 3nanmcun/noHNMaHus 3anpochl

* [1pocToe BEpPCNOHMPOBAHNE 3HAYEHUM * [ToHMXeHMe NPOnN3BOANUTENBHOCTU 3aNpOCOoB

Jlerkaqa pacLumpaemocTb
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-1: OcnabneHHbIN KOHTPOMb 3a LUENOCTHOCTbIO AaHHbIX

HapyLwleHne orpaHn4yeHumn goMmeHa

BcTtaBka He Bcex/NULLIHMX aTpnbyTOB B
OOBbEKT

YnaneHne/usameHeHne cBA3aHHbIX
OOBbEKTOB

/N Netcracker

[lobaBneHne Tabnuubl ¢ TUNaMu
aTpnOYTOB U OrpaHNYEHNSIMN Ha HUX.

Co3paHne xpaHnuMbIX Npoueaypbl Ans
BCTaBKW TUMOBbLIX OOBbEKTOB C
KOHTPOMNEM UX LIeSTOCTHOCTHU

Co3aaHue TpurrepoB Ha
yoarneHne/nsmeHeHue
obObeKkToB/aTpNOYTOB
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-2: CHMXXeHne npon3BoaANTENBHOCTH

SELECT O.name, O.name as ename,
S1.number_value AS mgr, S2.number_value AS sal,
S3.number_value AS comm, s4.date value AS hiredate
Objects O
Object Types OT ON OT.Object type id = 0.0Object type id
JOIN params S1 ON O.object id = Sl.object id
JOIN attributes SD1 ON Sl.attr id = SD1l.attr_id
JOIN params S2 ON O.object id = S2.object id
JOIN attributes SD2 ON S2.attr _id = SD2.attr_id
JOIN params S3 ON O.object id = S3.object id
JOIN attributes SD3 ON S3.attr _id = SD3.attr_id
JOIN params S4 ON O.object id = S4.object id
JOIN attributeS SD4 ON S4.attr _id = SD4.attr_id
WHERE OT.name = 'emp’
AND SDl1l.name = 'mng’
AND SD2.name "sal’
AND SD3.name "comm'
AND SD4.name "hiredate’
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-3:CNoXHOCTU B 3anmMcu 3anpocoB

CREATE VIEW vObjects AS

SELECT O0.*, OT.name as class

FROM Objects O

JOIN Object Types OT

ON o.object type id =
ot.object type id

CREATE VIEW vNumber AS
SELECT object id,
number_value as value, attr.Name
FROM Params
JOIN Attributes attr using(attr_id)

CREATE VIEW vDate AS

SELECT object id,

date_value as value, attr.Name
FROM Params

JOIN Attributes attr using(attr_id)

/\I\y Netcracker

SELECT O.name, O.name as ename,
Sl.value AS MGR,

S3.value AS comm,
s4.value AS hiredate
FROM vObjects O
LEFT JOIN vNumber S1
ON O.object id = Sl.object id

LEFT JOIN vNumber S3
ON O.object _id = S3.object _id
LEFT JOIN vDate Y
ON O.object _id = S4.object _id
WHERE O.class = 'emp’
AND Sl.name = 'mng’

AND S3.name = 'comm'
AND S4.name = 'hiredate’/
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CpaBHuUTE:

SELECT O.name, O.name as ename, SELECT O.name, O.name as
Sl.number_value AS MGR, S1.value AS MGR,
S2.number_value AS sal,

S3.number_value AS comm 52.value AS sal,

FROM Objects 0 S3.value AS comm,
JOIN Object_Types OT ON OT.Object_type_id = FROM vObjects O

0.0bject_type_id LEFT JOIN vNumber S1
LEFT JOIN params S1 ON O.object_id = Sl.object_id ON O.object _id = S1

.object_id
LEFT JOIN vNumber S2

ON O.object_id = S2.object_id
LEFT JOIN params S3 ON O.object id = S3.object id LEFT JOIN vNumber S3

ON O.object_id = S3.object_id

WHERE OT.name = 'emp' WHERE

AND SDl1.name = 'mng’

AND SD2.name 'sal'

AND SD3.name 'comm’ AND S2.name = ‘sal’
AND S3.name = ‘comm’

LEFT JOIN params S2 ON O.object _id S2.object_id

O.class = ‘emp’
AND S1.name = ‘mng’
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BbiBOAbI

« CerogHs Mbl pasobpanu cnocobbl peanu3auum cxembl B[l ecnu oHa 4acTto
MEHSeTcs:

e Schema-less

« Core Entities & Hiers
 Entity-Attribute-Values
 Mogenb Tepuepa
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JlononHuTenbHoe YTeHne

 http://www.rsdn.ru/forum/db/4714713 - ObcyxaeHne ctatbn 0 YHUBEPCATTbHON
MOENN AaHHbIX

 http://habrahabr.ru/post/164803/ - Peannsauuna Schema-less pewenuns B b1

 http://www.interface.ru/home.asp?artld=24052 -YHuBepcansbHasa Moaesrb AaHHbIX.
OueHka nponssoanTenbHOCTM 3anpocoB K bll, ecnn Bca Bl npeacrasneHa meta-
MOZEernblo.

* http://www.compress.ru/article.aspx?1d=11515&iid=452 — «basza gaHHbIX —
XpaHuUnuuie o0bLEKTOBY

« CPABHUTENbHbLIN AHANN3 HEKOTOPbLIX METOOOB O - R-
[NMPEOBPA3OBAHUNA O.A. 3mees, A.H. Moucees
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