SQL: Programming

cP51le
Introduction to Database Systems

Announcements (Tue. Sep. 23)

4 Homework #2 due next Thursday

¥ Plegse stact sacly—yron can do all of it now!

4 Homework #1 sample solution available
" Only in hardcopiss; see me if vou did not get one in class
% Project milestone #1 due in 3% weeks

Motivation

4 Pros and cons of 5L
= Vary high-level, possible to optmize
= Mot intended for gensral-purpose computation
% Sclutions
= Augmeant SOL with constructs from gensral-puspaoss
programming lanzuazes
* E5: SQLPIM
® [Jem 301 rogether with general-purpose propramening
languages
¢ E .- JDBC, embedded SOL
= Extend general-purpose programening languages with SOL-
like constructs

* Eg.:LIN Intepeated Gucy fx MET), HQL
e i o S N

Impedance mismatch and a solution

4 S0L oparates on o sat of records at a times

& Typical low-level genel-purposs programming languages
cperates on one recocd at o Hme
= Solution: cursor
® (o (3 resuolt tablch: position the corsor boforc the Grst rowr
" ot mexts mowe the corsof bo Bho next oo and schixn that oo
raisc a flag if there is no such row
= Closc dean vp and sclcase DEMS resonrocs
* Found in virtually crory databasc linguagpc (AP
= %tk alightly EEoms pmtses
¥ Somc support mocc positioning and mosaoncnt options,
maodification at the corrent postbon, oo

Augmenting SQL: SQL/PSM

4 PSM = Persisteat Storad Modul=s

& CREATE PROCEDURE pror_mame | panameter_declantions )
il ot
prasdure Fadyy

% CREATE FUNCTION fum mowe [ pavamaior_declavalions ]
RETURNS sedurms iy
fici clactacutines
praedue_body;

@ CALL pvar mawe [ pawgmefeer )3

4 Lnside procedurs bodyr:
SET wareabd = CALL _i'i!lh'.'_l.ﬂ'ﬁ."‘ E;&mﬁ:ﬂ ::|:

SQL/PSM example

CREATE FURCTION SetMaxBFA[IN mewMaxGFA FLOAT)
RETURKS INT

-= Enfoezz PeeMaxbFL; coteem memiber o pomr mzdEScd

BEGIH

DECLARE rowsUpdated INT DEFALLT Q;

CECOLBRE thisGPA FLOAT;

== A cucsor to range ovar all stadents:

CECLARE stwd=ntlwrsor CURSOR FOR
SELECT GFE FADM Student

FOR UPDATE;

== Ec& o Hap whesceror there a2 "nof fogen d7

CEOLARE noMoreRows INT DEFSLLT O

CECLARE CONTIHMUE HAMDLER FOR MOT FOURD
SET noMorefows = 1;

v (zocneck alSds) ...
RETURR rowsUpdated;
END




SQL/PSM example continued

== Frtch the Ery® repels poee
OFEN stwd=ntlursor;
FETCH FROM studestCursor INTO thisGFA;

== Locp oo all comilt powrs
WHILE noMoreRows = 1 GO

IF thizbFA +» mewMaxGFE THEN
== Enfrzzz maaMauCRL.
LFOATE Stwd=nt SET Studest.GFA = newMaxbFA
WHERE CURRENT OF studentCuersor;
== Thpdats count:
S5ET rowsUpdated = rowslipdated = 1;
ERL IF;
-- Ftdb the ot et oo
FETCH FROM stwd=ntCwrsor INTD thizsGPA;
EMD WHILE;
CLOSE stwd=ntlursor:

Other SQL/PSM features

& Acngnment usng scalar query results
= SELECT INTO

¢ Other loop construces
= FOR, REPEAT UMTIL, LOOP

# Flow conrral

= GOTO

% Excephons
= SIGNAL, RESIGHAL

# For more DB2-specific infocmation, searcch for “SQL
coutines m DB2Z v9.5 Information Center
= Iimk availablc from coursc wchaitc (undor Programming M obos:
DB2 5L Motcs)

Interfacing SQL with another language

% API approach
¥ S0QL commands are s=nt to the DBMS at runtime
" Exomples: TDBC, ODBC (C/CT7/VB), Python DB API
® Thes= API's are all based on the SQL/CLI (Call-Lavel
[nterface) standard
¢ Erabedded SQL approach
" SQL commands are ambedded in applicabion cod=

" A precompiler checls these commands at compile-time
and converts them into DBMS-specihic API calls

" Examples: embeddad SQL for &/C+ 4+, QLT (for Java)

Example APIL: JDBC

4 TDBC {Java DataBase Connectivity) 15 an API that allows a
Java program to access da =1

[ sz the [OBC paclmpe
import jawa.sgl.™®;

public class _

static {
.'...'. Lead Hee TOBWC defrars
try 4
Class . forlame ["com.ibn_dbZ  jec .DEZDriver®);
1 catch [ClassHotFoamdException =) {
T 4 Motwory oo mocr it Bea powr rode to o particul e TRGLE
w  Plotif pou load it bom 2 preparhiz Gl
# i, o =od appa, ues :._|'.b:|:l.[I:I=t=S-:-ur|:|:-j|=:-:u-m=
=rhaibe: Progoamerans Miokex: Theeas Mok

[

Ll

Connections

// Conncction URL is a DBMS-spodific string:
String url =

"jdbc:dbZ://cpsllb.cod.cs .duke.edu:50000/dbcoursa";
// Making a connoction:
Connaction con =

griverManager.getlonnaction{url, user, password):
// Closing a connection:
can.close();

& Apmn in pesciics pow should evmid hard-coding, DIERLS-
apocins Heemar (roc promons: dhids)

Statements

[ Crmtc an chjoct for sonding SO0 stabemonts:
Statement stmt = com.createStatemest();
II'._ul Excrute o goory sod ges ik renly:
Regultiet = =
sttt _ew=cuteQeery["SELECT 510, name FROM Student®™);
[ o on the comlte

II'._ul Excrutc 3 modiacsbion drotnon Hee mrombor of coen affcct )
imt rowsUpdated =
sitmt .executelpdate
("UFDATE S5tudemt 3ET name = "Barmey' WHERE 510 = 142%);
J{ Ccacthe tatomont-
stmt.close(];




Query results

/{ Exorotea gquorp and et ikn roeadh:
Resultiet s =
stmt.executeQuery ["ZELECT 310, mame FROM Studemt™);
/{ Locp Heroagh all roult coze
while [rs_mext(}) {

/| et coiume weino:
int sid = rs.getInt(l);
S5tring name = Ts_get3tring(2):

.'I.'.- W otk o0 ed ang nEms

i
[ Ooacshe Regul tSet:
rs.clos={):

Other ResultSet features

# Move the cursor {pointing to the cucrent cow) backeracds
and forwards, or position it anywhere within the
Resultset

4 Update/delets the database row corresponding to the

current result row, or insect o row into the dotakbase

= Fossiblc anly whan theore is a char 1-1 correspondance botween the
chang: and a row in the undodying tablc

= _Analogmx to the wicor updatc problom
= Cemored in Hhe lerfuree e 30T wicen
4 Obtain metadata: rs.getMetalata() cetuens o
ResultSetMetalata obhject descobing the outpor tabls
scherma (nwmber, crder, names, types of columns, atc))

Prepared statements: motivation

Statement stot = com.cresteStatement(];
for (ist age=0; ap==I03; age+=1D0}) [
Bsultset rFE = sttt EwerutElgery
["SELECT ANG(EFA)] FRIM Studsat® +
" WHERE ap= == " = e + " ARD ape < " + [ap=+13));
77 mrede on thecomele

4 Every time an SQL strng is sent to the DBMS, the DBEMS

paust perform parsing, sermantic analysis, optimization,
compilation, and then onally ex=cution

# Thess costs are incurred 10 times in the above exampls

% A opical application issuss many queriss with a small
numbar of partarns (wath differant paroretss values)

Prepared statements: syntax

?n-:l_l:-:n-:':h-::ll:l::u.-:n'l'. mi::-?:lp';la-ﬁ:l:lmﬂ:ru'bﬂm:
PregaredStatenent st = con.pregpareStatement

["SELECT ANG(GFA] FRIM Stud=at WHERE age == T AND age < 7°);
for [int ape=0; ap=~1l0d; age==10} |
S mek adred parsmctr waloor
gtmt_setIntfl, ap=);
stmt.setinz(2, ape=lD};
PagultBat rs = stwt.ewecetefuery(l;
O ek on the semlin

]

4 The DBMS performs parsing, samantic analysis,
optirization, and compilation only once, when it prepares
the skaterment

& Ar sxecubion tume, the DEMS only needs to chack
oarametar types and validate the compiled execution glan

LT

(Odds and ends of JDBC

4% Most methods can throw SOLEXCeption

= Afakc surc your codc cakbdacs them
®» Romembor to dosc Statement, ResultSet, cte., in fimally block

= gatiflitate() rctums the standard S0 coroe codic
= getMeszzagel) rotarns the crece messasge

4 DataSource intarfocs for astablishing connections
4 Methods for sxamining metadata in databasss

& Mathods to retrievs the value of 2 column for all result cows
into an array writhout calling Resultiet.next() in o loop

# Methods to construct/execute a batch of SQL statements

= For additional information and =xample code, se= course
website: Programming Notes: JDBC Notes

A note on JDBC drivers

# Tppel (bodpe brammiats JOBC calls to siandard AFL nct mabies to DEME
" R JOECODEC Bode:
" Deizor iy be bodd orime cohibnge stendw=d AFT:
" Exirz lape of AFT addh o=exleead
# Topcll (natizc AFI, pestly [aale tremlatay [OANC il to DAL S-spomie JBont AFT
" DEMG-mpeoic non-fora dimt Bheary acods be beimmtslled on ech dient
*  ood pafarmanee
& Tppell (mctondk bodysl aomd DG oot ta o middicoars oo wikadh ==
burn remmesaeyben writh & detabenr
N il O i i sl iy T, s o il s ] o ] b TP g e
" el esra el e e e
# Tppe IV {matiee pectocal, full Torm): conrorte [DEEC nogoorts diceests b aaliss
nctrork mectaral of the TBME
" Tt T s il ety e e e sl 280w Srwgnnadar
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