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CerogHg Ha 3aHATHUH

» Mbl y3Haem:

Kakne noaxoabl MPUMEHAOTCA NMpu pa3paboTKe NPUAOKeHNN ¢
4aCTO MeHsALenca cTpykTypon b/.

Y10 TaKoe meTtamoaens
Kak npumeHUTb NoHATHUE MeTamoaenu K paspabotke b/



[Ipobsiema

» MbI pewmnnun nponasatb NC gna yyeta Kagpos. HoBble
3aKa34MKU — HOBble TpeboBaHMUA.

» Nnnoctpupyrowmin npumep: AHOKEC-MaPKET:




Kak opranusoBars XxpaHeHue B b/1?

Core Entities MeTa-
Schema-less :
& Hiers moaenu
NO-SQL EAV (EAV/CR)
Cepmaggiv;iﬁzawue Mogenb TeHuepa




1. PO,Z[I/ITeJIbCKI/Ie CyHlHOCTI/I U HaCJICJHHUKHU
(Core Entities & Hiers)
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«MooOunbHbLIE»
«Tpy6ouHbIEY «Mnockne»
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KUHecKona MATRULE paGO'rbl
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1. PoguTenbckue CYIIHOCTU U HAaCJIeITHUKH

MNnatocobl MuHycbl

» Bca mouwb penayMoHHbIX » BblicoKne TpeboBaHMA K

b/l NPOEKTUPOBAHULIO
» [POCTON KOHTPOANb » ChoXHocTb nobaBneHUs
NONHOTbI AAHHbIX HOBbIX TUMOB M aTpNbyTOB

» «PasaysaHue b»



2. Schema-less (B b/1)

Amnpbytbi(B8 XML, JSON,YML, INI, plain-text)




Tun panabix XMLType

CREATE TABLE storage(

empno NUMBER,
body XMLTYPE); SELECT empno

FROM storage

insert into storage values (2300,

"¢<?xml version="1.0"?> WHERE
il extractvalue(body,
<ename>King</ename> ' '
<sal>3eee</sal> //Sal ) > 3@@@;
</employe>“));
EMPNO

insert into storage values (2310,

"<?xml version="1.6"?>

<employe>

<ename >Kong</ename>
<sal>3500<¢/sal>
</employe>“));



2. Schema-less (B b/1)

MNnocobl

MbKaAa CTPYKTYpPa

CHuXKaeT TpeboBaHumA K
npeaBapuUTENbHOMY
NpoeKkTnpoBaHuto b/l

BO3MOXXHO UCMONb30BaTb
MHOEKCbl ANA MOUCKA
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MuHycbl

4

Kakne aTpubyTbl ecTb y
obveKkToB TMNA X?

B Kakom Anana3oHe
HaXoAATCA UeHbl ANA
obbeKkTOoB TMNA Y?

CNOXKHOCTW KOHKYPEHTHOTO
A0CTYNa

N36bITOYHOCTb CTPYKTYPbI

OrpaHW4YyeHuUs Ha 3HaYeHUA
napameTpoB

OanHaKoBble napameTpbl €
PAa3HbIMN MMEHaMM



[loHaTHUe MeTaMOaeu

» Metamoaenn — 310 CpeacTBa
nocTpoeHmna moaenen (Hanpumep,
dopmanbHbie A3bIKKU UK
rpadpuyeckme HoTauuun ansa
OMNMCaHUA CTPYKTYPbI KNAaccoB,

CBOWCTB U cBA3EeNn).

=
s MeTamopensb
» Moapenn — 310 onucaHue a2
CTPYKTYPb! AaHHbIX. T 4 Mopgensb
o -
» [aHHble — 3TO MHOXeCTBO o
NpoCcTenLILIMX eANHNLL %% AaHHble

MHbOpMaLMKN, KOTOPbIE KacakoTcA
He abCTPaKTHbIX, 3 KOHKPETHbIX
CYLLHOCTEMWN.

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

i
Ohject_ID
Attr BAME
Attr W aLIUE

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

12

INSERT INTO EAV

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°);



TUunu4yHbIe 3aITPOCHI EAF
; Object 1D
' B o e e e bt
ERATIEE - Attr VMALLE

WHERE object id = 1;
» Kakoro tmna ectb 06beKTbl?

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

» Kakme obbeKTbl TMna « TV» ectb?

SELECT object id

FROM eav

WHERE attr _name= ‘TYPE’
AND attr value=°‘TV’
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TunuyHbIe 3an1POCHI

» Kakue atpubyTbl ecTb Y 06beKTOB 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’

T

Ohject D
Attr MAME
Aftr W ALIE

» MaKkcMmanbHaa 1 MMHUMaNbHaA LeHA 06beKTbl 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’
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Mogenb Entity-Attribute-Value

MNnatocobl MuHycbl
» PenAaunoHHoe » CNOXKHOCTb 3anpocoB
npeacrasieHune

» N36bITOYHOCTb Ha
XPaHEHUE UMEHMU

» MonHocTbo rTMbKaa cxema
» He Hapo XpaHUTb aTpMbYThI,

rae He yCTaHOBJ/IEHO aTpnbyTa

3HayeHue » HeonpenoeneéHHOCTb TUNa
» MpocTas cxema, NPOCTOM aTpmnbyTa

AOCTYN K OTAEIBHOMY » HeonpenenéHHOCTb

aTpmnbyty

AO0MNYCTUMBbIX 3HAYEHUW

» Jlerko nob6aBUTb XpaHeHue
aTpmnbyTa

Bepcuun aTpmbyTos

15



JlonoJIHUTE/IBHOE YTEHHEe

4
- AeTanbHOE ONMUCcaHue + BBEAEHNE NepPapXnin o6 bEKTOB U
CBA3EN MEeXay HUMMU.

b y - «Pa3zBopaymBaHue
LWMpoKon Tabnunupl B ctonbeu (EVA pattern)»

- CNOBapPHaA CTaTbAd B BI/II-(I/II'Ie,EI,I/II/I
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Mogenb AHaTosuda TeHuepa

4

— «ba3sa

AaHHbIX — XpaHuAnLe ob6beKToB» AHaTONMM TeHuep,
Komnbtotepllpecc 82001
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Kaxkgaa cywHOCTb, MHPOPMaUMA O KOTOPOW XpaHuTes B Bfl, — aTo
0O BEKT.

Kaxkabin 00beKT yHMKaneH 8 npeaenax b/l n nmeeTt yHMKanbHbIN
naeHTnPuKaTop.

Ob6BbEKT MMeeT CBOMCTBA (CTPOKOBbIE, YNC/IOBbIE, BDEMEHHDbIE,
NepevYncanmblie), KOTOPbIE ONUCLIBAIOT aTPMOYTbl CYLLHOCTW.

Ob6beKTbl MOTYT ObITb CBA3aHbI MEXAY CODOMN NPOUN3BO/IbHLIM
obpa3om. CBA3b XapaKTEPU3YETCH CBA3AHHbIMKM OObEKTAMM U
TUNOM CBA3MN.

O6DBbeKT MOKET ObiTb XpaHUAMLLEM. B aTOM cnyvae gonyckaetcs
XpaHeHne B Hem Apyrmx obbeKTos (Hanpumep, ToBapa Ha
cKnaze).



[Ilar 1: O6'beKThI U KJI1ACCHI

» Mpumep Knaccol

Chject_types

ohject_type_id (PK)
parent_id (FH)
Mame

description

:

3 Chjects
kseMnnap object_id (PK)
—— — —— — parent_id (FKO)
e ] ohject_type_id (FK)

Mame

| HacnegoeaHwe J

KoHTeliHep |1
_EL__,iffffrﬁﬁah‘*a* 3
Obopypoeanne

Hunse

18

9

]
|
|

|_ BrnoxeHocTe |

» Mpumep O6BHEKTHI

CyMBl 1
2

yn. Cynpyxa

3
w4

s T8 N 4

MNokia

Panasonic

Koteaapka




Ksacchl

— —

Dhject_types JKIEMONAR Op;e-:t; -

object_type_id (PK) i 3, B

parert_id (FK) L, —— —— A2 pareri_Id [FR)

" = N o — '| object_type_id (FK)
iz Name_' o

clescription |

¢ | :

| Hacnepos aHue J

|_ Brno#eHoCTE

] KonTeinep |1

| 2 7 T~ 3

| Hunse QéopynoBaHne
|

create table object types (
object _type_id number
primary key,
parent_id number,
name varchar2(29) unique ,
description varchar2(20),
)
alter table object_types add foreign

key (parent_id) references
object_types (object type_ id)

19

Insert into object types values
(1,null,’ kKoHTenHep’ ,’ poauTenbcku
M Knacc’);

Insert into object types values
(2,1, ’xunbe’ ,’knacc ans
nomeweHuin’ ) ;

Insert into object types values
(3,1, obopygoBaHue’ ,’knacc ansa
obopyaoBaHua’);



OOBeKTHhI

Chiect_{ypes

Ohjects

AKzemnnap

ohject_type_id (PK)
parent_id (FH)
Mame

clescription

- — — —0g
]

ahject_id (PK)
parent_id (FK)
object_type_id (FK)

— —

:

| Hacnepos aHue J

Create table Objects (
object_id Number primary key ,

parent_id Number,
object_type_id Number NOT NULL,
name Varchar2(29)

0

Marme

|_ Brno#eHoCTE

CyYME

/KE

yn, CynpyHa

1
|
|
|

Alter table Objects add foreign key
(parent_id) references Objects

(object_id);

Alter table Objects add foreign key
(object_type_id) references
Object_types (object type id);
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Insert

values

Insert
values

Insert
values

Insert
values

3
nom 4

E ,xfff - 5MMH“E31 4

Mokia

Fanasonic

Hn¢mﬁapm1]

into objects

(1,null,1,’Cymb’);

into objects
(2,1,1,’yn.

into objects
(3,2,2,pom 4°);

into objects

CynpyHa’);

(4,3, 3, ’KopeBapka’);



TunuyHbIe 3an1POCHI

» Kakoro tmna ectb 06beKTbl?

SELECT name
FROM object types;

SELECT DISTINCT object types.name
FROM objects

JOIN object types using (object type id)

» Kakme obbeKTbl TMna « TV» ecTtb?

SELECT objects.name
FROM objects

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

21



[llar 2: YcnoxHsieM Mo enb

Attribwtes

attr_id (PK)
ohject_tvpe id (FK)

JHaYeHKE Nonekd

Mame

| MNona knacca

_I.

Params

attr_id (FK)
ohject_id (FK)
text value
number value
data_value

+}HDHH obweKTa

Ohject_types

ohject_type_id (PK)
parent_id (FK)
Mame

de=cription

5 Dhjects
RREMITAR T okiect_id (PR
— — — = parent_id (FKO
—— ohiect_type_id (FK)
Mame

.

:

| Hac:nenoeaHme J

22

i

I_ BnokeHocTe




ATpuOyTBI KJ1acca

P
Attributes [ &
attr_id (PK) . o al
ohject_type_id (FK) ' 3HaYeHKE nonel te
Marme il

; d

| MNona knaccs

_|_

Object_types JKFEMNNAR

23

Create table Attributes (

attr id Number PRIMARY KEY,
object type id Number NOT NULL,
name Varchar2(20)

s

Alter table Attributes add
unique (attr_id,Name);

:' Alter table Attributes add

foreign key (object type id)
references
Object types(object type id);



[TapameTpbl 06'bEKTA

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

— ::mz?ﬂﬂ text value Varchar2(20),
=1 18
i UM;ﬁEdﬁH) number_value Number,
1 E,é B S .
<1 | 1 3Ha4YeHKe nonsd text_walue date value Date
number_walue ) .
T data_wvalue ?
jg Alter table Params add
Knacca foreign key (object id)
M ] : — : .
+ oA DO BEKTS references Objects (object id)

on delete cascade;

_| Ohijects
AKSEMNAan

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

24



CoOTHOILIIeHUe NMOHITUU

Knacc
O6BbeKT (IK3emnasp

Knacca)

Mone, cBoiCTBO (property)

3Ha4yeHue nond

Tabnuua

3anucb B Tabauue

ATpubyT (cTonbeu)

3Ha4veHune aTpubyTa

3anucb B Tabaunue
Object_types

3anuco B Tabauue Objects

3anucb B Tabaunue
Attributes

3anucb B Tabaunue Params

» 25



TunuyHbIe 3an1POCHI

» Kakune napameTpbl y o6bekTa Nol?

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;

26



TunuyHbIe 3an1POCHI

» LUeHa obbekTa Nel?

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’

27



TunuyHbIe 3an1POCHI

Kakaa makcMmanbHaa U MMHUMANbHaA LeHa 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’;
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Bepnemca k EMP u DEPT

SELECT ename, job, deptno
FROM Emp

WHERE job='CLERK® and depno = 5;
< Tenepb €€ 3KBMBANEHT BbIrNAOUT TaK:

SELECT Obj.name, Job.text_value, Deptno.number_value
FROM objects Obj

JOIN params Job ON Job.object_id = Obj.object_id
AND Job.text_value = ‘CLERCK’
JOIN attributes j_attr ON j_attr.attr_id = Job.attr_id
AND j attr.name = ‘job’
JOIN params Deptno ON Deptno.object_id = Obj.object_id
AND Deptno.number_value = 5
JOIN attributes d_attr ON d attr.attr_id = Deptno.attr_id

AND d_attr.name = ‘deptno’

29



Pacuivpenue 1: CBA3u

+

Object_types JKFEMNNap ':'k:ijl:tE:
obiect_type_id (PH) ohject_id (PK)
hame ohject_type_id (FK)
de=cription Mame
i | | BnoseHOCTE
o HacnegosaHme
S
o
Allovwed_liks LinkTypes Link=
parert_ot_id (FK) name Parent_ohject_id (FK)
. . =a— - — ] E o
child_ot_id (FK) description Children_ohject_id (FK)
limk_tyvpe_id (FK) link_type_id (PK) link_type_id (FK)
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Paciuupenue 2:Ilpuxoa-pacxon

31

HacnegosaHwe

+ T
Ohject_types JKISMNN AP -::-l:?jen:tet
object_type_id (PK) | s na
parent_id (FK) [ ey ““"!’E”t—'d l:FF.::I = ]
N ] ohject_type id (FK)
description | Mame
= | Bno#eHoCTE
I
T
Xk ikh
Allowediovement hovement
holder_type_id (FK) o _id (PH)

chiect_type_id (FK)

operation_type (FK)
hiolder _id (FK)
object_id (FK)

A mourt

temDate




Mopens TeHuiepa

MNnocobl

» CHUMKEHUE U3OLITOYHOCTU
no cpasHeHuto ¢ EAV

» Bce narocbl penaynoHHOro
npeacraBneHna gaHHbIX

» [lpocToe
BEPCUOHMNPOBAHUE
3HAYEHUM

» Jlerkaa pacwmnpaemocTb

32

MuHycbl

» OcnabneHHbIN KOHTPOb
33 LLeNOCTHOCTbIO AaHHbIX

» OTHOCUTENbHO CNOXHble
anA 3nanucu/noHnmaHms
3anpocsl

» NMoHUXKeHNne
NPOUN3BOANTENBHOCTH
3anpocos



-1: OcsrabsieHHBIU KOHTPOJIb 3a [1eJIOCTHOCThIO
JTAaHHbIX

HapyleHne orpaHnyeHunm [JobasneHue Tabnuupbl ¢
AOMEHA TMNamu aTpnbyTos U
OrPaHNYEHUAMMN Ha HUX.
BcTaBKa He Bcex/MULLHUX CosaaHne XpaHUMbIX
aTpnbyTOB B OOBEKT npoueaypbl ANA BCTaBKU

TUMOBbIX OO BEKTOB C
KOHTPO/IEM NX LENOCTHOCTH

YaaneHue/nameHeHue CosaaHne TpUrrepoB Ha
CBA3AHHbIX 0OBEKTOB yaaneHne/mameHeHue
obbekToB/aTpUbYTOB

33




-2: CHUXXeHHe TPOHU3BOJHUTEbHOCTU

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
FROM Objects O
JOIN Object Types OT ON OT.Object type id = 0.0Object type id
LEFT JOIN params S1 ON O.object id = Sl.object id
LEFT JOIN attributes SD1 ON Sl.attr id = SD1l.attr id
LEFT JOIN params S2 ON O.object id = S2.object id
LEFT JOIN attributes SD2 ON S2.attr id = SD2.attr id
LEFT JOIN params S3 ON O.object id = S3.object id
LEFT JOIN attributes SD3 ON S3.attr id = SD3.attr id
LEFT JOIN params S4 ON O.object id = S4.object id
LEFT JOIN attributeS SD4 ON S4.attr_id = SD4.attr_id
WHERE OT.name = ‘emp’
AND SD1.name = 'mng'’
AND SD2.name = 'sal’
AND SD3.name = 'comm'’
AND SD4.name = 'hiredate’
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-3:CJI0’)KHOCTH B 3allMCH 3alPOCOB

CREATE VIEW vObjects AS SELECT O.name, O.name as ename,
SELECT 0.*, OT.name as class S1.value AS MGR,
FROM Objects O S2.value AS sal,
JOIN Object Types OT S3.value AS comm,
ON o.object_type id = ot.object type_id s4.value AS hiredate
FROM vObjects O
CREATE VIEW vNumber AS LEFT JOIN vNumber S1
SELECT object id, ON O.object id = S1.object id
number_value as value, attr.Name LEFT JOIN vNumber S2
FROM Params ON O.object id = S2.object id
JOIN Attributes attr using(attr_id) LEFT JOIN vNumber S3
ON O.object id = S3.object id
CREATE VIEW vDate AS LEFT JOIN vDate S4
SELECT object id, ON O.object id = S4.object id
date_value as value, attr.Name WHERE ©O.class = 'emp’
FROM Params AND Sl.name = 'mng’
JOIN Attributes attr using(attr_id) AND S2.name = 'sal’
AND S3.name = 'comm’
AND S4.name = "hiredate’/

35



CpaBHUTE:

SELECT O.name, O.name as ename,
S1.number _value AS MGR,

S2.number_value AS sal,
S3.number_value AS comm

FROM Objects O

JOIN Object Types OT ON

OT.Object type id = 0.0Object type id

LEFT JOIN params S1 ON O.object id =

S1l.object id

LEFT JOIN attributes SD1 ON Si1.attr_id

= SD1.attr_id

LEFT JOIN params S2 ON O.object id =

S2.object id

LEFT JOIN attributes SD2 ON S2.attr_id

= SD2.attr _id

LEFT JOIN params S3 ON O.object id =

S3.object id

LEFT JOIN attributes SD3 ON S3.attr_id

= SD3.attr_id

WHERE OT.name = ‘emp’

AND SD1.name = 'mng’
AND SD2.name = 'sal’
AND SD3.name = 'comm’

SELECT O.name, O.name as ename,
Sl.value AS MGR,
S2.value AS sal,
S3.value AS comm,

FROM vObjects O

LEFT JOIN vNumber S1

ON O.object_

id

= Sl.object_id

LEFT JOIN vNumber S2

ON O.object_

id

= S2.object_id

LEFT JOIN vNumber S3

ON O.object_

WHERE 0.class
AND S1.name
AND S2.name
AND S3.name

id

= S3.object_id
femp)
(mng)
‘sal’

“comm’



BriBOAbI

» CeroaHa mbl pazobpanun cnocobbl peanmlaumm cxembl b1
€C/IN OHA YacToO MeHAEeTCA:

Schema-less

Core Entities & Hiers
Entity-Attribute-Values
Mopaenb TeHuepa
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JlonoJIHUTE/IBHOE YTEHHEe
b - ObeyxaeHue
CTaTbM O yHMBepcaanoﬁ Mmoaennm NaHHbIX

b - Peanusauma Schema-
less peweHusa 8 b1

YHuBepcanbHaa moaenb gaHHbIX. OUueHKa
NpPoOn3BOANUTENBHOCTM 3anpocos K b/ll, ecnn Bca b1
npeacraBneHa MmeTa-moaenbio.

«ba3a AaHHbIX — XpaHUAULE 06bEKTOB»

» CPABHUTE/IbHbIN AHA/TU3 HEKOTOPbIX METOAOB O —
R-MPEOBPA3OBAHUA O.A. 3mees, A.H. Moucees
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