



































































































































Chaptertltdvancedsezr

SET Accessing SQL from a Programming Language

Re쁘 Somequeries or nondeclarative actions cannot be expressed
in SQL

ex Verycomplicated queries User interactions Printing Scanning

i Dynamic SQL

A general purpose program communicating
with a database server

With a collection of functions et ODBC SDBC

Remy Prepared statements allow more efficientexecution and robust to

malicious at acts like SQL injection

i Embedded SQL
SQL are embedded at the source for general purpose program

Preprocessor submits embedded SQL to a database server

for precompilation and optimization
and embeds the result

with appropriate target language
to be compiled locally






































































































































Functions and Procedures

혣 These allow business logic to be stored within a database

Useful for special datatypes like images

It allow multiple applications to access it

so it allows single pint of change

Eat CREATE OR REPLACE FUNCTION fine inane param type
RETURNS type or table

G table functions u
Can be thought as parameterizedviews

ef Persistent Storage Module PSM

is a language construct for procedures and functions

Compound Statement BEGIN END

ers FOR As DO END FOR
Loops

Variables
SET

Branches 9 IF THEN 一一 ELSE IF ELSE END In

Parameters IN name type OUT have type

tsetse
Persistent SQLStandard Syntax and safetychecks
Storage ButmostDBMSa implement are donewithinDBMS

Module their own non stand versions

ae yugi eat ae
External C Java C in asandbox Within the
Language up Python Perl queryexecution processRate Depends on implementation Notpossible forsomelanguages like C






































































































































t.ES Triggers
만 A trigger is a statement that the system executes automatically

as a side effect of a modification to a database

It consists of 3 components event Condition and actions

Rent Tigers can beactivated before or after the event

1혣 Need for triggers
Complex integrity constraints

Monitoring or Tasks

Delta relations

Rey Hazards of triggers
Runtimefailure of the triggering event

Chain of triggers

e Recursive Queries

Eat How recursive query works
i Run basequery Base query
it Run recursive query Recursive
ii Apeat until no new query
tuples are added

Ent It is an iterative process

JI Query or View is monotonic

if its result R R on view relation h he Satisfies RCR if h ch
과幽 Recursive query has to be monotonic

Therefore aggregation NotEXISTS EXCEPT Setdifference on right handsid
is not permitted as it may result in RD R2

and SQL also allows creation of recursive views






































































































































Advanced Aggregation Feature

i Ranking

RANK i 1.2.2.4.4.4.7

DENSERANK I 2.2 3.3.3.7

CENT RANK 017.117.47 Yen귂 17.617 RANK ITOTAL 1

UNE_DIST 118 218 218 318 3183181 48
COUNTHo TAL

ROW_NUMBER I 2.3.4.5 6 7 2.3 1 4.5.6 is arbitrary

MILE h h buckets

NULLS FIRST I LAST

Remy These can be implementusing tested queries but system's

implementation of various ranking mayspeed upthequery

i Windowing

E 쏀 SELECTAUGmoney OVER ORDER BYyear Tj
I ROWS n PRECEDING i For 2000 AVGmoneyfor year 1998 1999 2000

ii ROWS h Follow IN G For 2000 AVGmoneyfor year 2000 2001 2002

ii ROWS UNBOUNDED PRECEDING FOLLOWING All the years

iv RANGEBETWEEN year 4 and year For 2000 1996 1997 1998 1999.2000






















































OLAP

DI An online analytical processing OLAP

is an interactive system that permits an analyst

to view different summaries of multidimensional data

within a few seconds of latency pt response

DI Multidimensional data are data that can he modelled

as dimension attributes and measure attributes

잔 Cross tabulation or pivottable is a table
derived from a relation R
Where values from one tribute from R forms a row

and another tribute from R forms
a column

DI The operation of charging the dimensions used in

a crust tab is called pivoting

Remy The different level of
detail for an attribute

Can be organized into a hierarchy

쁘 The operation of making a pivot tabs with some chilies

fixed to some valve is Called slicing or dicing

DI The operation of moving from finer granularity data to a coarser one

by aggregation is called a rollup and the opposite drill
down

E 幽 A cross tab of sales with hierarchy on item name

osce non hierarchical attributes
is RowShay ordicing

byclothes size OED roll upa
COLUMN 00T drill_down


