\_/%) kil plo 4t
%Qlf_ Sérver HI‘Q-L%U M 4""‘5

Advanced Databases isuidt Cull uslgd
ITSE325

a.abdoessalam@uot.edu. ly
dodds — oW1 3,00l —1

1- Introduction

Advanced Database Lecture 1



Syl mgy e A

T

< Microsoft SQL Server website
—
—
— SQLServer

s (a5 Ol SQL Server 2019

Advanced Database Lecture 1



.= Microsoft | Docs Documentation Learn Q&A Code Samples Shows Events Search © .

SQL Docs Overview v Install v Secure v Develop v Administer v  Analyze v Reference v Download SQL Server

Microsoft SQL documentation

Learn how to use SQL Server and Azure SQL, both on-premises and in the cloud.

DOWNLOAD OVERVIEW
Try SQL Server 2019

OVERVIEW LEARN

—

SQL tools e Educational SQL resources

\ &

SQL Server on Windows SQL on Azure SQL Server on Linux

Azure SQL Database On-premises
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& Introduction.
< Basic SQL.:

< Manage databases including creating a new database, removing an existing
database, selecting a database, creating a new tables, select statement, join
union , aggregate functions ... etc.

)

< Transaction

» Stored Procedure:

< Create procedure, define parameters and call the stored procedure, If
statement.

< Triggers:

< Create trigger, and manage triggers.
< Views:

« Create view, and manage views in MSSQL.
« Access Control System:

< Create user, GRANT, REVOKE.
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Structured Query Language (SQL) 141 aMaatl 4
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Structured Query Language (SQL) LIS adlax¥) ial

Home > Conferences > MOD > Proceedings > SIGFIDET '74 > SEQUEL: A structured English query language

ARTICLE

SEQUEL: A structured English query language

¥Ying f =

Authors: Donald D. Chamberlin, Raymond F. Boyce Authors Info & Claims

SIGFIDET '74: Proceedings of the 1974 ACM SIGFIDET (now SIGMOD) workshop on Data description, access and
control « May 1974 e« Pages 249—264 « https://doi.org/10.1145/800296.811515

Published: 01 May 1974

19 243 o7 2356 .« B o

SIGFIDET '74: | ABSTRACT )
Proceedings of the...
SEQUEL: A structured In this paper we present the data manipulation facility for a structured English query language -
English query... (CEATIER\mhichiean heticed foracrecone datainanhnieorafed relationalldaia hace AR Eh o E
PGQQS 24— il \CLUULL ) WIHLLILLALLl UT USTU 1UL allTOOIlIE Udla il all LLILTEL4AdlTuU LTiqallviial Udla vaostT. vvillivuL
<49~ 204
e | resorting to the concepts of bound variables and quantifiers SEQUEL identifies a set of simple &
« Frevious ext —
operations on tabular structures, which can be shown to be of equivalent power to the first 18
(;/'
ABSTRACT order predicate calculus. A SEQUEL user is presented with a consistent set of keyword English
References templates which reflect how people use tables to obtain information. Moreover, the SEQUEL
Index Terms user is able to compose these basic templates in a structured manner in order to form more
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Yearw Name ’ Alias ’ Comments
1986 | SQL-86 SQL-87 | First formalized by ANSI
FIPS

1989 | SQL-89 1271 Minor revision that added integrity constraints, adopted as FIPS 127-1
SQL2,

1992  SQL-92 FIPS Major revision (ISO 9075), Entry Level SQL-92 adopted as FIPS 127-2
127-2

Added regular expression matching, recursive queries (e.g. transitive closure), triggers, support for
1999 | SQL:1999 | SQL3 procedural and control-of-flow statements, nonscalar types (arrays), and some object-oriented features (e.g.
structured types), support for embedding SQL in Java (SQL/OLB) and vice versa (SQL/JRT)

2003 | SQL2003 Introduced XML-related features (SQL/XML), window functions, standardized sequences, and columns with
' autogenerated values (including identity columns)

ISO/IEC 9075-14:2006 defines ways that SQL can be used with XML. It defines ways of importing and storing
XML data in an SQL database, manipulating it within the database, and publishing both XML and

2006 | SQL:2006 conventional SQL-data in XML form. In addition, it lets applications integrate queries into their SQL code with
XQuery, the XML Query Language published by the World Wide Web Consortium (W3C), to concurrently

access ordinary SQL-data and XML documents. 33!

Legalizes ORDER BY outside cursor definitions. Adds INSTEAD OF triggers, TRUNCATE statement, 34!
FETCH clause

2008 | SQL:2008

o —— Adds temporal data (PERIOD FOR)I?%! (more information at: Temporal database#History). Enhancements for
' window functions and FETCH clause.[3%]

2016 | SQL:2016 Adds row pattern matching, polymorphic table functions, JSON
2019 | SQL:2019 Adds Part 15, multidimensional arrays (MDarray type and operators)
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THE FIRST VERSION
OF THE STANDARD

/ \
1986 1989
SQL-86 SQL-89
SELECT
FROM
WHERE
GROUP BY
HAVING
INSERT
UPDATE
DELETE

CREATE TABLE
CREATE VIEW
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Procedural extensions <isl > Lo

Source | Abbreviation Full name

| ANSI/ISO Standard | SQL/PSM SQL/Persistent Stored Modules
| Interbase / Firebird | PSQL Procedural SQL

IBM DB2 SQL PL SQL Procedural Language (implements SQL/PSM)

IBM Informix SPL Stored Procedural Language
| IBM Netezza NzPLSQL!"®! (based on Postgres PL/pgSQL)
| Invantive | psqL[19] Invantive Procedural SQL (implements SQL/PSM and PL/SQL)

MariaDB SQL/PSM, PL/SQL | SQL/Persistent Stored Module (implements SQL/PSM), Procedural Language/SQL (based on Ada)i2%! |
| Microsoft / Sybase | T-SQL Transact-SQL |
| Mimer SQL SQL/PSM SQL/Persistent Stored Module (implements SQL/PSM)

MySQL SQL/PSM SQL/Persistent Stored Module (implements SQL/PSM)
| MonetDB SQL/PSM SQL/Persistent Stored Module (implements SQL/PSM)
| NuoDB SSP Starkey Stored Procedures

Oracle PL/SQL Procedural Language/SQL (based on Ada)

PostgreSQL PL/pgSQL Procedural Language/PostgreSQL Structured Query Language (based on reduced PL/SQL)
| SAP R/3 ABAP Advanced Business Application Programming

SAP HANA SQLScript SQLScript
| Sybase Watcom-SQL SQL Anywhere Watcom-SQL Dialect
| Teradata SPIE Stored Procedural Language
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— CREATE
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—— TRUNCATE

— RENAME
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DML

‘—LOCK TABLE
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— SELECT GRANT COMMIT
— UPDATE REVOKE ROLLBACK+*—
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— DELETE
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Approx. numerics

float
real

Binary strings

binary

image

varbinary

Character strings

char

text

varchar

Date & time

Q

date

=

datetime2

datetime

Unicode character strings

Others

SQL Server Data Types

datetimeoffset

smalldatetime

time

©
~| Cursor

hierarchyid

sql_variant

-| Spatial Geometry Types

table

Towversion

1

uniqueidentifier

| spatial Geography Types

Exact numerics

©

—

bigint

bit

decimal

money

1

numeric

smallint

smallmoney ‘
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Data type
bit

tinyint
smallint

int

bigint
decimal(p,s)
numeric(p,s)
smallmoney
money
float(n)

real

Numeric &b Ji Dol gl gl

Description

Integer that can be 0, 1, or NULL

Allows whole numbers from 0 to 255

Allows whole numbers between -32,768 and 32,767

Allows whole numbers between -2,147,483,648 and 2,147,483,647
Allows whole numbers between -9,223,372,036,854,775,808 and
Fixed precision and scale numbers.

Fixed precision and scale numbers.

Monetary data from -214,748.3648 to 214,748.3647

Monetary data from -922,337,203,685,477.5808 to 922,337,203,685,477.5807
Floating precision number data from -1.79E + 308 to 1.79E + 308.

Floating precision number data from -3.40E + 38 to 3.40E + 38

Storage

1 byte

2 bytes

4 bytes

8 bytes
5-17 bytes
5-17 bytes
4 bytes

8 bytes

4 or 8 bytes

4 bytes
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Data type
char(n)
varchar(n)
varchar(max)
text

nchar
nvarchar
nvarchar(max)
ntext
binary(n)
varbinary
varbinary(max)

image

Description

Fixed width character string
Variable width character string
Variable width character string
Variable width character string
Fixed width Unicode string
Variable width Unicode string
Variable width Unicode string
Variable width Unicode string
Fixed width binary string
Variable width binary string
Variable width binary string

Variable width binary string

Max size

8,000 characters

8,000 characters
1,073,741,824 characters
2GB of text data

4,000 characters

4,000 characters
536,870,912 characters
2GB of text data

8,000 bytes

8,000 bytes

2GB

2GB

Text idiy Character 4231 ol ¢lgl

Storage

Defined width

2 bytes + number of chars
2 bytes + number of chars
4 bytes + number of chars

Defined width x 2
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Date and Time c3gy jo)ldl Sl ¢
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12020-12-31 23:59:59" aaall s LS Ler ily bl

Data type Description Storage
datetime From January 1, 1753 to December 31, 9999 with an accuracy of 3.33 milliseconds 8 bytes
datetime2 From January 1, 0001 to December 31, 9999 with an accuracy of 100 nanoseconds 6-8 bytes
smalldatetime From January 1, 1900 to June 6, 2079 with an accuracy of 1 minute 4 bytes
date Store a date only. From January 1, 0001 to December 31, 9999 3 bytes
time Store a time only to an accuracy of 100 nanoseconds 3-5 bytes
datetimeoffset The same as datetime2 with the addition of a time zone offset 8-10 bytes
timestamp Stores a unique number that gets updated every time a row gets created or modified. The
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Other Data Types ¢ wuly g1gl

XML jas dalisll UL dp pisd UL slsl DBMS dudssl o5 »
&P r e

sql_variant Stores up to 8,000 bytes of data of various data types, except text, ntext, and timestamp
uniqueidentifier Stores a globally unique identifier (GUID)

xml Stores XML formatted data. Maximum 2GB

cursor Stores a reference to a cursor used for database operations

table Stores a result-set for later processing
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Microsoft SQL Server

Mlcrosoft®

SQL Server



Microsoft SQL Server Versions

Release RTM (no SP)  Latest CU
SOL Server 2022 16.0.1000.6 November 16,2022

SQL Server latest version
SQL Server 16

SQL Server 2019 (15.0.4188.2, November 2021)
SQL Server 15

codename Aris Seattle

Support end date: 2025-01-07

Ext. end date: 2030-01-08

SQL Server 2017 (14.0.3421.10,Oc
SQL Server 14

codename vNext

Support end date: 2022-10-1 |

Ext. end date: 2027-10-12

Service Packs (SP), Cumulative Updates (CU)
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Microsoft SQL Server Versions

Starting from SQL Server 2017 Service Packs will no longer be released

SPI
SQL Server 2016 SQL Server 13 13.0.1601.5
Support end date: 2021-07-13 + or 13.1.4001.0+
Ext. end date: 2026-07-14
SQL Server 2014 SQL Server 12 12.0.2000.8
Support end date: 2019-07-09 + or 12.1.4100.1+
Ext. end date: 2024-07-09
SQL Server 2012 SQL Server || 11.0.2100.60
codename Denali + or 11.1.3000.0+

Support end date: 2017-07-1 |
Ext. end date: 2022-07-12

SP2

or 13.2.5026.0+

or 12.2.5000.0+

or 11.2.5058.0+

SP3 SP4

or 13.3.6300.2

or 12.3.6024.0+

or 11.3.6020.0+ or 11.4.7001.0
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Microsoft SQL Server Versions

Obsolete versions — out of sup‘ffort RTM SP1 SP2 SP3 SP4
SQL Server 2008 R2 SQL Server 10.5 10.50.1600.1
codename Kilimanjaro or 10.51.2500.0 or 10.52.4000.0 or 10.53.6000.34

Support end date: 2014-07-08
Ext. end date: 2019-07-09

SQL Server 2008 SQL Server 10 10.0.1600.22

codename Katmai or 10.1.2531.0 or 10.2.4000.0 or 10.3.5500.0 or 10.4.6000.29
Support end date: 2014-07-08

Ext. end date: 2019-07-09

SQL Server 2005 SQL Server 9 9.0.1399.06
codename Yukon

Support end date: 2011-04-12

Ext. end date: 2016-04-12

SQL Server 2000 SQL Server 8 8.0.194
codename Shiloh

Support end date: 2008-04-08

Ext. end date: 2013-04-09

SQL Server 7.0 SQL Server7 7.0.623
codename Sphinx

Support end date: 2005-12-31

Ext. end date: 2011-01-11

SQL Server 6.5 SQL Server 6.50 6.50.201 6.50.213 6.50.240 6.50.258 SP4 6.50.281
codename Hydra SP56.50.416
Support end date: 2002-01-01

SQL Server 6.0 SQL Server 6 6.00.121 6.00.124 6.00.139
codename SQL95

Support end date: 1999-03-31
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Microsoft SQL Server Editions

edition

The premium offering, SQL Server Enterprise edition delivers comprehensive high-end
datacenter capabilities with blazing-fast performance, unlimited virtualization', and end-to-
end business intelligence - enabling high service levels for mission-critical workloads and
end-user access to data insights.

SQL Server Standard edition delivers basic data management and business intelligence
database for departments and small organizations to run their applications and supports
common development tools for on-premises and cloud - enabling effective database
management with minimal IT resources.

SQL Server Web edition is a low total-cost-of-ownership option for Web hosters and
Web VAPs to provide scalability, affordability, and manageability capabilities for small to
large-scale Web properties.

SQL Server Developer edition lets developers build any kind of application on top of SQL
Server. It includes all the functionality of Enterprise edition, but is licensed for use as a
development and test system, not as a production server. SQL Server Developer is an

ideal choice for people who build and test applications.

= == Express edition is the entry-level, free database and is ideal for learning and building
desktop and small server data-driven applications. It is the best choice for independent
software vendors, developers, and hobbyists building client applications. If you need more
advanced database features, SQL Server Express can be seamlessly upgraded to other
higher end versions of SQL Server. SQL Server Express LocalDB is a lightweight version
of Express that has all of its programmability features, runs in user mode and has a fast,
zero-configuration installation and a short list of prerequisites.
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How does Microsoft SQL Server work?

Client SQL ServerO
@ <

Wiy

\
— =

Client Application Relational Database
Management System
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How does Microsoft SQL Server work?

I

Q Client Application _E SQL Server O &

S Database APl 3 | 7 =]

m(OLE DB, ODBC, m i Z

@ DB-Library) @ o Open Data Services —

4 A Query Result Set —

- —
oflient Net-Library g 3 Relational [ SN

3 3 O i O
Client 1 ;Eu Engine Server
Storage Engine
Local

--------------------------------------------------------------------------- -Database--------
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Microsoft SQL Server 2022 Architecture

SNI: Server Name Indication

SQL Server
Network Interface
CMD Parser
Optimizer
Query Executor
| —
Relational Protocol TDS: Tabular Data Stream
vngine Layer
Plan Cache

A ——

. | .
/ F F DI rty
Transaction .-
A h _._
Log Transaction —.- CORTBRE OO Pages

Manager
: Data Cache
Storage Engine

Buffer Pool
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Microsoft SQL Server Instances
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Microsoft SQL Server Databases

System Databases

User Databases
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Database, Schema, Database Object
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Microsoft SQL Server Database Files

» Primary file
» Every database contains one Primary file.
» This store all important data related to tables, views, Triggers, etc.
» Extension is .mdf usually but can be of any extension.

» Secondary file

» Database may or may not contains multiple Secondary files.
» This is optional and contain user-specific data.
» Extension is .ndf usually but can be of any extension / J

Log fil
> Log e . File B.ndf
» Also known as Write ahead logs.

1 1 -'Primary File‘w
Extension 1s 1df

Used for Transaction Management.

File C.ndf

v v Vv

This i1s used to recover from any unwanted instances. Perform
important task of Rollback to uncommitted transactions.
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