SQL: Programming

CP5 116

Introduction to Database Systems

Announcements (September 29)

4 Homework #2 due today

» Sarnple solution available next Tuesday

4 Homework #1 graded
® Please vesify vour score on Blackboard
" Ses me or Ming if vou have further gu=stions
4 Sample midrerm (from last year) available
= Solution available next Tu=sday
4 Midterm in class next Thursday
» Format similar to the samgples midtecm
" Corers svervthing up to naxt Tossday's lacture

» Emphasizes on materdals exercised in homewrocks

Motivation

4 Pros and cons of SQL
" Very high-level, possible to optimize
= Not intended for general-purpose computation
4 Solutions
" Augment SQL with construces from general-purpose
programming languages (SQL/PSM)

" Use SQL t-:-_getl‘.er with E-EﬂEI.'EI]—Pul'ElﬂErE programeming
languages (JDBC, embedded SQL, etc.)




Impedance mismatch and a solution

4 SL cperates on a set of records at a time
4 Typical low-level general-purpose programming languages
QPE[EEEE o ofe TEC{H."d aca tl'ﬂ:'.l.E
= Solution: curser
* Cpen (a tabl= or 2 cesult table): position the cursor just before the
Drst row
B (Sat neaxk: move the corsor to the next row and return that rom:
raise a flag if thers is no such row
» Cloga: clean up and ral=ass DBMS resources
= Found in virtually =very databaze languase/APT (with slizhtly
differant syataxss)

T Some suppoct more corsor positicning and movement opltions,
modification at the corrent cursor position (analogous to the wiew
update problem], =tc.

Augmenting SQL: SQL/PSM

# PSM = Persistent Stored Modules

# CREATE PROCEDURE prxc mame | pavameter declavations )
fecal declavarions
procedure bady;

# CREATE FUNCTION femc mame | paremeser doclovations )
RETURNS setarm sype
local declzvation:
procedure bady;

& CALL prxc mame ( pavameterr );

4 Inside procedure body:
SET wawiable = CALL fawr name ( Davaneters )z

SQL/PSM example

CREATE FURCTION SetMaxGPA{IN newMaxGPA FLOAT)
RETURKS INT
-— Enforoc newMaxGPl: sctorn pmmber of romes meodificd
BEGIM
DECLARE rowslpdated INT DEFAULT O
DECLARE thisGPA FLOATy
-- A morsog to rangc avor all shodonts:
DECLARE studentCurscr CUSOR FOR
SELECT &°A FROM Studeni
FOR UPDATE)
-- 5t 2 flag whaonorer thare is 2 "not found” ooooption:
ODECLARE noMocreRows INT DEFAULT Oy
DECLARE CONTINUE HARDLER FOR MOT FOUND
SET noMoreRows = 1y

... Tsoc nxt shide) ...
RETURN rowslpdated,
EMD




SQL/PSM example continued

-- Frtch the Grsk somalk sowe:

OPEN =tudentCursorg

FETCH FROM studentCursor INTD this&PAj
-- Loop over z2ll romlt rows:

WHILE mnoMoresows <= 1 O]

IF thisEPA > newMaxGPA THEM
-— Enforce neWHaxEPL:
IPOATE 3tudent 5ET 3tudent.GPaA = mewtaxaria
RHERE CURRENT OF studentCursorg
-— Tpdatc count:
SET rowsUpdated = rowsUpdated + 1j
ERD IFy
—- Frtch Hac ot sosalt sow:
FETCH FRON studentCursor INTO thisGPiy
ERD WHILEj
CLOSE stwdentCursory

Other SQL/PSM features

4 Assignment using scalar query results
= SELECT INTO

4 Other loop constructs
= FOR, REPEAT UNTIL. LOOP

# Flow control
= GOTO

4 Exceptions
= SIGNAL, RESIGNAL

Interfacing SQL with another language

4+ API approach
" SQL commands are sent to the DBMS ar runrime
= Examples: J[DBC, ODBC (for C/C++/VB). Pecl DBI
" These AFI's are all based on the SQL/CLI {Call-Level
Interface) standard
4+ Embedded SQL approach
" 5QL commands are embedded in application code

" A precompiler checks these commands ar compile-time
and comverts them into DE_ME-—EPEEEE-: APT calls

= Examples: embedded SOQL for C/C+ +, SQLJ (for Java)




