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CONCEPT, CHARACTERISTIC,
ARCHITECTURE.

OCHOBbBI CUCTEM BbA3 JTAHHbIX: IIOHATHE,

A dataPAR N RSB P A ESHEERIA B records or

data. A computer database 1s a kind of software to
organize the storage of data. Databases help you
organize this related information in a logical fashion
for easy access and retrieval. To develop a database,
there are several models used such as Hierarchical
model, Network model, Relational model,
Object-Oriented model etc. pasa manmmix - 10 crpyxryprposantas omexws

3anucel wim naHHbX. KoMmbroTepHas 6a3a TaHHBIX SIBISIETCS CBOETO POJia MPOTrPaMMHBIM
oOecreueHueM Jjisl OpraHU3alMK XPaHEHHUs TaHHBIX. ba3bl TaHHBIX TOMOTAIOT BaM OPTraHU30BaTh Ty
CBSI3aHHYIO WH()OPMAIIUIO B JIOTHYECKOM MOPSIKE JJIS JIETKOTO TOCTyna U moucka. [[is pazpabotku 6a3bi
JAHHBIX UCITOJIb3YETCSI HECKOJIBKO MOJIETIEH, TAKUX KaK MepapXuyecKas MOAEb, CETeBasi MOJIEIIb,
PENSIITMOHHAST MOJIEh, 00BEKTHO-OPUEHTUPOBAHHAS MOJIEh U T. /1.

https://[www.voutube.com/watch?v=t819X 1{8kc4 & phil
eload=10




DATA MODELS. MOJIEJIM JAHHBIX.

Hierarchical model. g f o

Figure 1- Hierarchical Model R RO _n

In a hierarchical model, data 1s org,S‘?E? ot 9‘{\0

inverted tree-like structure. This structure
arranges the various data elements in a
hierarchy and helps to establish logical
relationships among data elements of multiple
files. Each unit in the model 1s a record which is
also known as a node. Each record has a single
parent. Hepapxuueckas MOJEb.

B nepapxuueckor MOJIENN TaHHBIE OPraHU30BAHBI B IEPEBEPHYTYIO APEBOBUIHYIO
CTPYKTYpYy. ITa CTPYKTypa yHOPSIOYMBACT Pa3IUUHbIC DJIEMEHTHI JJAHHBIX B
ME€papXUU U IOMOTraeT YCTAHOBUTH JIOTHYECKUE OTHOIICHUS MEXKIY SJIEMECHTAMU
JTAHHBIX HECKONBbKHX (haityioB. Kakmas equHUIIA B MOACIH - 3TO 3alIMCh, KOTOpas
TAaK>Ke Ha3bIBACTCS y3710M. Kaxmas 3anmuch UMEET OAHOTO POAUTEIIS.



NETWORK MODEL. CETEBASI MOJIEJI

FIGURE 2- NETWORK MODEL /‘“

The network model tends to store records with links to ™
other records. Each record in the database can have
multiple parents, i.e., the relationships among data
elements can have a many to many relationships. So this
model is an expansion to the hierarchical structure,
allowing many-to-many relationships in a tree-like
structure that allows multiple parents.

The network model provides greater advantage than the
hierarchical model in that i1t promotes greater flexibility

and data accessibility. Ceresast Mmoxens mMeeT TeHICHIHMIO XPaHUTD 3arICH

CO CChUIKaMH Ha japyrue 3anucu. Kaxnas 3anuch B 0a3e JaHHBIX MOXKET UMETh
HECKOJILKO POAUTEIICH, TO €CTh OTHOIICHUSI MEXK/TY SJIEMEHTAMU JAHHBIX MOTYT
UMETh OTHOIIIEHUSI MHOTHE-MHOTHE. TakuM 00pa3oM, 3Ta MOJIEJb SIBJIACTCS
pacCIIMPEHUEM UEPAPXUUECKON CTPYKTYPhI, Pa3pelIaroIe OTHOIICHUS «MHOTHE KO
MHOTHM» B JIPEBOBUIHOMN CTPYKTYpE, KOTOpas JOMYCKAET HAJTUUNE HECKOJIbKUX
POIUTENEN.

CerteBast MOZIeNIb 00€CTIEUNBAET 0OJIbIlIEEe MPEUMYILIECTBO, YEM HEpAPXUUECKAS
MOJI€JIb, B TOM CMBICJIE€, YTO OHA 00ECIEUMBAET OOJIBIITYI0 TMOKOCTh U TOCTYITHOCTD
JaHHBIX.



RELATIONAL MODEL. ...
PEJSIOUOHHAS MOAEJD. = = |\

25 Crack Sealing

Activity
Code Date Route No.

24 01/12/01 |1-95

24 02/08/01 |I-66

Activity
Date Code Route No.

The relational model for the databasgiimanagement 1s
a database model based on relations. The basic data
structure of the relational model 1s a table where
information about a particular entity (say, a student)
1s represented in columns and rows. The columns
enumerate the various attributes(i.e. characteristics)
of anentity(e.g. student name, address, registration
_number).The rows (also called records)

represent instances of an entity (e.g. specific

Stlldent) . PensumonHast Monenpb Jis yrpaBlieHHs 0a30i TaHHBIX - 9TO MOJIENIb 0a3bl JaHHBIX,

OCHOBaHHas Ha OTHOIIEHUAX. ba3oBasi CTpyKTypa JaHHBIX PEISIIMOHHONW MOEIU MPEACTaBIsET OO0
Ta0JIMIly, B KOTOPOH WH(POPMAIIUA 0 KOHKPETHOU CYITHOCTH (CKa)KeM, CTYJICHT) MPEICTaBlIcHa B CTOJIOIAX
U cTpokax. CTos0Ibl MEPEYHUCIISIOT pa3IHUHbIe aTPUOYTHI (TO €CTh XapaKTePUCTHKH) 00beKTa (Hampumep,
UMl YYaIerocsi, aipec, perucTpanuoHHbii Homep). CTpoku (Takke Ha3bIBaEMbIC 3aITUCSIMH)
NPEACTABIISIFOT SK3eMILISIPhI 00beKTa (HampuMep, KOHKPETHOTO yJallerocs).



OBJECT -ORIENTED MODEL. Ot 1 st Ot

Date 01-12-01

OBBEKT - OPUEHTUPOBAHHASA MOAEJIb. Activy Code 24

Route No. 1-95
Daily Production 2.5
Equipment Hours 6.0
Labor Hours 6.0

In this Model we have to discuss the functionality of the object offgiited" "
Programming. It takes more than storage of programming langu§@&pbjects. It

Avergge Daty Produgt/jgnrgpate

provides full-featured database programming capability, while containiing
native language compatibility. It adds the database functionality to object
programming languages. This approach is the analogical of the application
and database development into a constant data model and language
environment. Applications require less code, use more natural data modeling,
and code bases are easier to maintain. Object developers can write complete

database applications with a decent amount of additional effort. B sroii monenu st
JOJKHBI 00CYINUTh (PYHKIIMOHATBHOCTH OOBEKTHO-OPUEHTUPOBAHHOTO IPOrPaMMUPOBaHUs. DTO 3aHUMAET OOJbIIIE,
YeM XpaHeHHE 00bEKTOB S3bIKa MporpaMMupoBanusa. OH MpeaocTaBIseT NOTHO(PYHKIIMOHATBEHBIE BO3MOXKHOCTH
JUIS IPOTPaMMHPOBaHMs 06a3 JaHHBIX, B TO ke BpeMsl 00ecrieunBasi COBMECTUMOCTD C POJHBIM SI3BIKOM. JTO
n00aBisieT PyHKIMOHAIBHOCTh 0a3bl TaHHBIX K OOBEKTHBIM SI3bIKaM MPOrpaMMUPOBAHUsSA. DTOT MOAXO aHAJIOTUYECH
pa3palboTke MPUIOKEHUH 1 0a3 JaHHBIX B MOCTOSTHHOW MOJIEH JAaHHBIX U A3BIKOBOM cpene. [Ipunoxenus TpeOyroT
MEHBIIE KOJIa, UCIIONB3YIOT 00JIe€ €CTECTBEHHOE MOJAEIMPOBAHUE JAHHBIX, a 0a3bl KOoAa IPOUIE B 0OCITYKUBAaHUU.
Pa3paboTunku 0OBEKTOB MOT'YT HAIIMCATh 3aKOHYEHHBIE TPUIIOKEHUS 0a3bl TaHHBIX C IPUJINYHBIM KOJUYECTBOM
JOTIOTHUTENbHBIX YCHITUH.




Order Filing
System

Invoicing Central database
System

Contains employee,
order, inventory,
pricing, and

! customer data

System

DBMS manages data resources like an operating system manages hardware resources



INTEGRITY CONSTRAINT ON DATA.
OTr'PAHUYEHUE LEJIOCTHOCTHU
TTAHHBIX.
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QUERY TUNING AND THEIR
PROCESSING. HACTPOUKA 3AIIPOCOB
1 X OBPABOTKA.

Query Processing in Distributed Systems

* In a distributed DBMS the catalog has to store additional information
including the location of relations and their replicas. The catalog must also
include system wise information such as the number of site in the system

along with their identifiers'.

Distributed Query Optimization
at Global Leavel

Distributed Fxecution Manager
at Global Level

{ ; ' 1

Local Exacution Local Fxecution : Local I xecution
Manager : Manager Manages

Local Quary : Local Query : Local Query
Optimization - Optimization : Optimization
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FUNDAMENTALS OF SQL
OCHOBBI SQL.

The structured language of requests (Structured Query Language) — the standard of communication with the database
which 1s supported by ANSI. The majority of databases solid adheres to the ANSI-92 standard. Almost each separate
database uses some unique set of syntax, though very strongly similar to the ANSI standard. In most cases, this syntax is
extension of the basic standard though there are cases when such syntax results in different results for different

databases. CTPYKTYPHPOBaHHBIHN s3bIK 3ampocoB (Structured Query
Language) - cranmapt cBsi3u ¢ 0a30# JaHHBIX, KOTOPBIM MOAIECPKUBAETCS
ANSI. BonpminHcTBO 0a3 JaHHBIX TBEPIO MPUACPKUBACTCS CTaHAApTa
ANSI-92. IToutn kaxxagas oTAenbHas 0a3a JaHHBIX HCIOJIL3YET KaKOH-TO
YHUKAJIBHBIM HA0Op CMHTAKCHUCA, XOTS U OUYE€Hb CHUJILHO IMOX0K HA CTaHAapT
ANSI. B GonbpIIMHCTBE CIydaeB 3TOT CUHTAKCUC SIBIISCTCS PACIIMPEHUEM
0a30BOro CTaHAapTa, XOTsS OBIBAIOT CJIy4Yau, KOIJa TaKOH CHHTAKCHUC
IPUBOIMT K Pa3HBIM pe3yibTraraM IS pa3HbIX 0a3 JaHHBIX.

In the general terms, "SQL the database" is the general name for the relational
database management system (RDMS). For some systems, "database" also
concerns to group of tables, data, the configuration information which are
essentially separate part from other, similar constructions. In this case, each
istallation of SQL of the database can consist of several databases. In other

systems, they are mentioned as tables. B 00mux ueprax, «SQL 6a3a maHHBIX» - 3TO
o0I1iee Ha3BaHME /IS CUCTEMEI YIIPABICHUS PEIISIIHOHHBIMU 0a3aMM TaHHBIX
(RDMS). [;151 HEKOTOPBIX CHCTEM «0a3a TaHHBIX» TAKyK€ OTHOCHUTCS K TPYIIIE
TAOJIUIl, JaHHBIX, HH(GOPMAIIUU O KOH(PHUI'YPAI[MH, KOTOPEIE SBIISIOTCS 110 CYIIECTBY
OTJICJIbHOM YacThIO OT APYTUX, MOAOOHBIX KOHCTPYKIMH. B 3TOM ciiydae kaxnas
ycraHoBka SQL 6a3bl JaHHBIX MOKET COCTOATH M3 HECKONBKUX 0a3 JaHHBIX. B
APYTHX CHCTEMaX OHM YIIOMHHAIOTCS B BHJE TaOIIMII.



PARALLEL PROCESSING OF DATA AND THEIR
RESTORATION. I[TAPAJIJIEJIbHA S OBPABOTKA JTIAHHBIX U
NX BOCCTAHOBIJIEHUE.

PARALLEL PROCESSING
OF DATA AND THEIR
RESTORATION
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DATABASES. ITIPOEKTUPOBAHUE U
PA3SPABOTKA bA3 JIAHHDbIX.

Design of databases — process of creation of the database scheme
and determination of necessary integrity constraints.

Main objectives of design of databases:

« Support of storage in a DB of all necessary information.
« A data acquisition possibility on all necessary requests.
« Abbreviation of redundance and duplicating of data.

« Support of integrity of the database.

Main design stages of databases

HpOGKTI/IpOBaHI/IC 0a3 HAaHHBIX - IIPOLHECC CO3AAHUA CXCMbI 0as3bl JaHHBIX U
OIIPCACIICHUA HGO6XOI[I/IMBIX OFpaHI/I‘leHI/Iﬁ OCJIOCTHOCTH.

OcHoOBHBIE 3a7]a4M MPOEKTUPOBAHMS 0a3 JaHHBIX:

* Ilopnepxka xpanenus B b/l Bcelt HeoOxoquMon nHGOPMAITUH.

* Bo3smoxxHOCTH cOOpa JaHHBIX IO BCEM HEOOXOIMMBIM 3alpPOCaM.
* CokpallleHre U30bITOYHOCTH U TyOIMpPOBaHUS JAHHBIX.

* ITogaepkka 11eI0CTHOCTH 0a3bl JaHHBIX.

OcHOBHBIE ATanbl IPOCKTUPOBAHMS 0a3 TaHHBIX



CUINULULITN1UAL ULO1IWUIN
KOHIEINTYAJBbHBIN JU3AUH

Conceptual design — creation of a semantic domain model, that
1s information model of the highest level of abstraction. Such
model 1s created without orientation to any specific DBMS and a
data model. The terms "semantic model", "conceptual model" are
synonyms.

The specific type and the maintenance of conceptual model of the
database is defined by the formal device selected for this purpose.
Graphic notations, similar to ER charts are usually used.

Most often the conceptual model of the database includes:

* description of information objects or concepts of data domain
and communications in between.

* description of integrity constraints, that is requirements to
admissible values of data and to communications in between.

KOHI.[CHTyElJIBHLIfI JHM3aliH - CO3JaHHE€ CEMAaHTHYSCKON MOJEIIN HpeHMeTHOﬁ O6J'I8.CTI/I, TO €CThb HH(bOpMaHHOHHOﬁ
MOZCIIN BBICIICTO YPOBH a6CTpaKI_[I/II/I. Takast Mozenp co3maeTcs oe3 OpHUCHTAllU Ha KaKyIO-J'II/I6O KOHKPCTHYHO
CyBI[ 1 MOACIb JaHHBIX. TepMI/IHLI «CEMaHTHYCCKasA MOACIIB», KKOHLCIITyallbHasA MOICIIB» SIBIAIOTCA
CHMHOHHUMAaMHU.

KoHKpeTHBI# THIT U Cofiep)KaHUE KOHIICTITYya IbHON Moieu 0a3bl TaHHBIX onpeaeseTcs GopMaibHbIM
YCTPOWCTBOM, BEIOPAHHBIM JUIst 3TOM 1esid. OOBIYHO MCIIONB3YIOTCS Irpaduueckre 0003HAYCHHUS, IOXOKUE HA
nuarpammel ER.

Yae Bcero KOHIICTITYyaJIbHAsA MOJCIIb 0a3bl JaHHBIX BKJIFOYACT B ceOs:
¢ OIIMCAaHHUC I/IH(I)OpMaLII/IOHHLIX 00BEKTOB MIIM IOHSATHM HpeHMeTHOﬁ 00J1aCTH U CBSI3EH MCKIY HUMH.

¢ OIIMCaHHC OI‘paHI/I‘-ICHI/Iﬁ OEJI0CTHOCTHU, TO €CTh Tpe60BaHPII>i K JOIIYyCTUMBIM 3HAYCHUAM JAHHBIX U CBA3U MCIKIAY
HHMMU.



LOGIC DESIG JOI'MYECKHWUU IU3AHUH

Logic design — creation of the database scheme on the basis of a specific
data model, for example, a relational data model. For a relational data
model data logical model — a set of diagrams of the relations, it is normal
with specifying of primary keys, and also the "communications" between the
relations representing foreign keys.

Jlornyeckoe MpOEKTUPOBAHUE - CO3/1aHUE CXEMbI 0a3bl JaHHBIX HA OCHOBE KOHKPETHOI MOJEIH aHHBIX, HAIPUMED,
PENSIUOHHON MOJIENT JaHHBIX. J{JIs pesiiMOHHOM MO/IeNH JaHHBIX JOTHYECKask MOJAEIb JaHHBIX - 3TO HAbop
JMarpaMM OTHOLICHUH, OOBIYHO € yKa3aHHEM MEPBUYHBIX KIIIOUEH, a TAKXKe «CBSI3€i» MEX1y OTHOLICHUSIMH,

NpEaACTAaBIAOIIMMHA BHCIHIHHUC KIITOYH.

Conversion of conceptual model to a logical model 1s, as a rule, carried out
by the formal rules. This stage can be substantially automated.

HpGO6p330BaHI/IC KOHHCHTyaHLHOﬁ MOZCIIN B JIOTUICCKYIO MOJICJIb, KaK IIPAaBHUJIO, OCYIICCTBIICTCA
10 (l)OpMaJ'IBHI)IM IIpaBuJIaM. DTOT 3Tal MOXKET OBIThH CymCCTBCHHO aBTOMAaTU3HWPOBAH.

At a stage of logic design specifics of a specific data model are considered,
but specifics of specific DBMS can not be considered.

Ha sTane soruyeckoro mpoeKTUPOBAHUS PACCMATPUBAOTCSI 0COOEHHOCTH KOHKPETHOM
MOJIEJIN JAHHBIX, HO crienuduka koHkpeTHON CYB/] He MOXeT paccMarpuBaThCs.



PHYSICAL DESIGN

Physical design — creation of the database scheme for
specific DBMS. Specifics of specific DBMS can include
restrictions for naming of database objects, restrictions for
the supported data types, etc. Besides, specifics of specific
DBMS in case of physical design include a choice of the
decisions connected to a physical medium of data storage (a
choice of methods of management of disk memory, division
of a DB according to files and devices, data access
methods), creation of indexes etc.

DuU3nUeCKnil TU3aildH - CO3JIaHuE CXEMBI 0a3bl JaHHBIX JUIA
koHkpeTHOM CYBJI. Cneuuduka konkpetHo CY B/l Mmoxer
BKJIIOYATh OTPAHUYCHUSA JJ11 UMEHOBAHHS OOBEKTOB 0a3bl TaHHBIX,
OTPaHUYCHUS TS MOICPKUBACMBIX TUITOB JTaHHBIX U T. . Kpome
Toro, cnenuduka koukpetHod CYB/I B cinyyae puznmdeckoro
POCKTUPOBAHMS BKJIIOUACT BHIOOP PEIICHUM, CBSI3aHHBIX C
(U3UICCKUM HOCHTEIIEM XpaHeHUs JaHHBIX (BBIOOP METOHOB
yIIPABJICHUS JUCKOBOM NaMsThIO, pa3aeseHus b/l o dgaitnam u
YCTPOMCTBAM, METOJIOB JIOCTYIIA K IAHHBIM), CO3JaHUS HHICKCOB U

T. H.



TECHNOLOGY OF PROGRAMMING OF ORM.
TEXHOJIOI'MA ITPOI'PA

f [~
ORM
:) - T
What is ORM? @ & \

Yto takoe ORM?

Objectl
Object2

ORM or Object-relational mappingis a technology of
programming which allows to transform incompatible types of
models to OOP, in particular, between the data store and subjects to
programming. ORM is used for simplification of process of saving
objects in a relational database and their extraction, in case of this
ORM itself cares for data transformation between two incompatible
statuses. The majority of ORM tools considerably rely on meta data
of the database and objects so objects need to know nothing about a
database structure, and the database — nothing about how data are
organized in the application. ORM provides complete division of
tasks in well programmed applications in case of which both the
fdatabase and the application can work dataful everyone in the root
orm

ORM wmin 00beKTHO-PEIIAIIMOHHOE OTOOPAKCHHE - STO TEXHOIOTHS
IPOrPaMMHUPOBAHUS, KOTOPas MO3BOJISET MPEoOPa30BhIBATh HECOBMECTUMBIC THITBI
mozaeneit B OOII, B yacTHOCTH, MEXAY XPAHWIUIIEM TAHHBIX U 00bEKTaMU
nporpammupoBanusa. ORM wucnonb3yeTcs A1 yupoIeHus mporecca COXpaHeHHs
00BEKTOB B PEISIIIMOHHOM 0a3e NaHHBIX U UX U3BJIcucHUs, pu 3toM cama ORM
3a00THTCS O TIPEOOPa30BAHMHM JAHHBIX MEXKITY IBYMsI HECOBMECTUMBIMHU COCTOSTHHSIMH.
BonbmuacTBo nHCTpyMeHTOB ORM B 3HauMTEIbHON CTEICHH I0JIaraloTcs Ha
MeTaJaHHbIe 0a3bl TAHHBIX B OOBEKTOB, ITO3TOMY OOBEKTaM HE HY)>KHO HMUYETO 3HATh O
CTpyKType 0a3bl JaHHBIX U 0a3e JaHHBIX - HUYETO O TOM, KaK JaHHBIC OPraHU30BaHbI B
npunoxeanu. ORM obecrieunBaeT moiaHoe pasaeiieHue 3a1a4 B XOPOIIIO
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HETEROGENEOUS DATABASES.
PACIIPEJEJIEHHBIE, ITAPAJUIEJIbHBIE U
I'ETEPOI'EHHBIE bA3bI JIAHHBIX.

Distributed database — a set of the separated data which are logically
connected among themselves (and their descriptions) which are physically
distributed on some computer network.

The distributed DBMS — the program complex intended for control of
distributed databases and allowing to make distribution of information of the
transparent for the ultimate user.

Users interact with a distributed database through applications. Applications
can be classified as those which don't require data access on other websites
(local applications), and those which require similar access (global
applications).

Pacnipenenennas 6a3a naHHBIX - HA0OP pa3/IEJICHHBIX TaHHBIX, JOTUYECKH CBSI3aHHBIX
MEXIy cO00H (M MX OMHMCAHHUS), KOTOPbIe (PH3UUECKH pacIpeIe/ICHbI 0 HEKOTOPOH
KOMITHIOTEPHOU CEeTH.

Pacnpenenennas CYB/] - mporpaMMHBIN KOMIUIEKC, PEIHA3HAYEHHBIN 711 YIIPABICHUS
pacrpeieieHHbIMU 0a3aMu TJAHHBIX U MO3BOJISIONINNA CIeNaTh PaCIPOCTPAHEHHE
uH(dOpMaIU PO3pPaYHbIM ISl KOHEUHOTO MOJIb30BATES.

[Tonb3oBarenu B3auMOAEHCTBYIOT C pacipeiesieHHON 0a30i TaHHBIX Yepe3 MPUIOKEHUSI.
[IpunoxeHust MOryT ObITh K1acCU(UIIUPOBAHBI KaK T€, KOTOpPbIE HE TPEOYIOT TOCTyNa K
JAHHBIM Ha JIPYTHX BeO-caiiTax (JIOKAJIbHbIC MPUIOKEHUS), U T€, KOTOPBIC TPEOYIOT
AHAJIOTUYHOTO JIOCTYIA (INI00ATBHBIC MTPHIIOKCHHS).



QUESTIONS:

1.What makes databases such an essential
component of modern life?

2. Can databases be used to predict consumer
behavior?

3. What are the basic components of a database?

4. Why are relationships a significant aspect of
databases?

5. What'’s the difference between flat files and
other database models?
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