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- Data and Database

- File System, Database System and Database Management System
- Historical overview and the Emergence of Relational Database

- Entity-Relationship Modeling

+ Normalization

- DBMS and SQL (Structured Query Language)
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What is the unified view of records?
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Data, Data Structure, Abstraction,
Knowledge Representation, & Formalism
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- File System, Database System and Database Management System
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: fragmented, non-integrity
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: reference integrity, constraints

: safety: system failure, access control

DBMS

(Database Management System)

- Database is NOT DBMS
- Database system:
« Schema: external, conceptual, internal

- Database

- Database Language: ORACLE
« DDL - definition
+DCL - control
* DML - manipulation %

- DBMS
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« Efficiency: XtZ &2 Y A4S SEX 28

« Resilience: IS0 ZS=220ILI AZEH A Ol
fls 706t N52 RPZEHS 46N 21 AHE
= A= s

« Access control: S AI2X2 SAl 80| Jbsdl
Of o0 0|8t WA L24H0| FXI&I0{0F SCH AF
2o 2 AHE AN SHIIt JHsdH0F 8tCt.

« Persistence: XIS 0| 20l= SEZZ )80 S&
gHAlG SASHH BIIECR HRre SE A0 KX
01 0f StCH.
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- Historical overview and the Emergence of Relational Database
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» Hierarchical (HS8):

root — nodes - leaves &b @ ﬁ\L@
@ @l

»  Network (HEHE)
DAG (directed acyclic graph)
CODASYL(Conference on Data Systems Language)

+ Relational (2t} &)

« Object-oriented... (Z{H X
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« E.F.Codd in 1970-72
* Tabular data structure (relations)

« High level non-procedural(declarative) query
language (predicates)

*  Query optimizer

F, I232X0 S Izl (Re]) HHA A
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- Entity-Relationship Modeling

3§ ) (Entity) s} 4 (Attribute)
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3] (Relationship)
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E—-R Modeling
>} A (Entity) -3 (Relationship)
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Table (Relation)
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Relation (or Table)
Tuple (or Record or Instance)
Attribute
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(Primary & Secondary keys)

* Identifier
* Primary key: uniquely identify
« Secondary key: identify (ex. Foreign key)
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123456 223 12 | 2432554325 20l&
432521 olsE 12 | 4331215955 =g
532665 Z==0l 13 | 5385358859 SHEH
123456 == 13 | 1243255432 =0tel
435452
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- Normalization
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What’s wrong with this table

LRHS | AMdE S| NESsEs | @d
123456 SE 12 | 2432554325 20l&
432521 ols8 12 | 4331215955 =g
532665 =E0l 13 | 5385358859 el
123456 ==y 13 | 12432554325 | S0te
435452
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123456 223 123456 12 | 132114324
432521 olss 432521 12 | 559435255
532665 =E0l 532665 13 | 582860436

435452 123456 14 | 998140944
435452
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g2 g8 | gtz s |[SAE L0 |8 =4
123456 12 | 132114324 132114324 225 |30 m
432521| 12 | 559435255 5594352530138 |19 m
532665 13 | 582860436 582860434 ==0[ |22 f

123456 14 | 998140944 998140944
435452




23] v} (Schema)

Doctor(Doctor_id, Doctor_name, Doctor_address, DateOfBirth, Department)
Patient(Patient_id, Patient_name, Patient_address, Patient_phone,
DateOfBirth, Sex)

Doctor_Patient(Doctor_id, Patient_id)
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«  JHXISZ 4 (entity integrity): J|23|= 2
1NF dl2E2 J|20| EI2Z2 null 2t2 JIE =
2NF B
3NF * &Z22Z4(referential integrity): 2lci3|
ANF = X4 = HOIEMH EXd= 2t0I0i ot
5NF B

+ S HoIRE H(domain integrity): A3k
S aY 540 ARE &= U= H4HUS It
X OF StCh. (Gil: 0< LIO| < 200)

o ALBXREL RZ4(general integrity): 2
P& &3 R2A,B,C,D,FZ2...?
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- DBMS and SQL (Structured Query Language)

DBMS Overview

Schema

. Queries Modifications
Modifications _
Query
Processor - -
I'ransaction
Manager

Storage
Manager

" Data
Metadata

328 39 Q9

SQL: Structured Query Language

+ Relational algebra 2 HICH==
+ Relational calculus Z: &%

+ Select = & (R WHERE Condition)
- Project > € (R[A1, A2])
« Join & S R2| 28 (R JOIN(A1 =B1) S)

328 39 Q9

SQL: Structured Query Language

FEQoIol HIE HAl &2 (Relation; table)O|Ct

« 282 closerdt M1, F, ASHQl HALQ| JHs

StCh.
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SQL: Structured Query Language
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+ SELECT 88, 48835
FROM 2| At, SE2 M
WHERE 2JALBGIHS = SEYALIAIHSE

EIPNA (Transaction)

* ‘“asequence of operations” that must
appear ’atomic’ when executed

« otherwise, inconsistent database state results

« Concurrency control: 2t ERMA S SEIAS
» Recovery: 2t ERHX & all or none

serializability & schedulers
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* High-level relational query languages

* Query optimization:
= high-level language into planed series.

* Normalization Theory
= eliminating redundancy and certain logical
anomalies

+ Pages = to minimized the cost of access
« Buffer management algorithms

* Indexing techniques

3 Akd) o) ] )] ©) 2 Distributed

* Business is being more and more distributed

* Distributed vs. fragmented

W3EMRS: The 15t Generation

+  Distnbuted Record systems
+ Common Medical Record
+  On-the-fly merging of the

record
*  Successful prototype with 3
- hospitals
+ Aniculation of Common
Hospital & Clinie Confidentiality Policy
Data
*Resulis
*Procedures
“Diagnoses

*Notes (W3-EMRS)




