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Ad-hoc Formulierung

Der Benutzer soll eine Anfrage formulieren konnen,
ohne ein vollstandiges Programm schreiben zu
mussen

Deskriptivitat

Der Benutzer soll formulieren "Was will ich haben"
und nicht "wie komme ich an das, was ich haben
will"

Mengenorientiertheit

Jede Operation soll auf Mengen von Daten
gleichzeitig arbeiten, nicht navigierend nur auf
einzelnen Elementen (one-Tuple-at-a-time)

Abgeschlossenheit

Das Ergebnis ist wieder eine Relation und kann
wieder als Eingabe fur die nachste Anfrage
verwendet werden.

Adaquatheit
Alle Konstrukte des zugrundeliegenden
Datenmodells werden unterstutzt.

Orthogonalitat
Sprachkonstrukte sind in ahnlichen Situationen auch
ahnlich anwendbar

Optimierbarkeit
Die Sprache besteht aus wenigen Operationen, fur
die es Optimierungsregeln gibt.

Effizienz
Jede Operation ist effizient ausfUhrbar

Sicherheit

Keine Anfrage, die syntaktisch korrekt ist, darf in
eine Endlosschleife geraten oder ein unendliches
Ergebnis liefern.

Eingeschranktheit

Die Anfragesprache darf keine komplette
Programmiersprache sein. Diese Eigenschaft folgt
aus den Forderungen Sicherheit, Optimiermarkeit
und Effizienz.

Volistandigkeit

Die Sprache mufl} mindestens die Anfragen einer
Standardsprache (wie etwa der Relationenalgebra)
ausdrucken konnen.

Kriterien fur Anfragesprachen
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Bedeutung Name ubliches ubliche Parameter / Syntax
Symbol

Spalten ausblenden Projektion i nt [attributmenge] (relation)
Zeilen heraussuchen Selektion o o [bedingung] (relation)
Tabellen verknupfen Verbund |><| relation1 |><| relation2
Tabellen vereinigen Vereinigung U relation1 U relation2
Tabellen voneinander abziehen Differenz — relation1 - relation2
Spalten umbenennen Umbenennung § B [neu < alt] (relation)

Minimale Menge relationenalgebraischer Operationen
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Befehlsgruppe

Erlauterung

Beispiele

Data Definition Language

Diese Gruppe von Anweisungen
dient zur Datendefinition. Die mit den

create table

(DDL) Anweisungen beschriebenen alter table
Strukturen werden im Data
Dictionary des DBMS festgehalten. drop table
Data Manipulation Language |Diese Gruppe von Anweisungen insert
dient zur Manipulation von Daten. update
(DML) delete
select
Data Control Language Steueranweisungen fur
(DCL) - Transaktionen grant
- Sicherheit (Zugriffsrechte ...) revoke

- Integritat (DB-weite "Assertions")

Befehlsgruppen in SQL
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EMPLOYEE
eNAME | MINT | LNAME | SSN | BDATE | ADDRESS | SEX | SALARY | SUPERSSN DNO
DEPARTMENT
DNAME | DNUMBER | MGRSSN | MGRSTARTDATE
DEPT_LOCATIONS
DNUMBER | DLOCATION
PROJECT
PNAME | PNUMBER | PLOCATION | DNUM
WORKS_ON
ESSN | PNO | HOURS
DEPENDENT
ESSN | DEPENDENT NAME | SEX | BDATE | RELATIONSHIP

Schema-Diagramm fur die "Company Datenbank™

(Primarschlussel unterstrichen)




EMPLOYEE | FNAME | MINIT | LNAME 8SN BDATE ADDRESS SEX | SALARY | SUPERSSN |DNO
John B Smith 123456789 | 1965-01-09 731 Fondren, Houston, X ___ | M 30000 333445555 | 5
Frankin | T Wong | 333445555 | 19551208 638 Voss, Houston, TX M 40000 | 888665555 | 5
Alicia J Zelaya | 999887777 | 19680719 3321 Castle, Spring, TX F 25000 | 987654321 | 4
Jerrler | S Wallace | 987654321 | 1941-06-20 291 Berry, Bellaire, TX F 43000 | 888665555 | 4
Ramesh | K Narayan | 666884444 | 196209-15 975 Fire Oak, Humble, TX M 38000 | 333445555 | 5
Joyce A Engish | 453453453 | 197207-31 5631 Rice, Houston, TX F 25000 | 333445555 | 5
Ahmad V| Jabbar | 987987987 | 19690329 980 Dallas, Houston, TX M 25000 | 9687654321 | 4
James E Borg 888665555 | 1937-11-10 450 Stone, Houston, TX M 55000 nul 1

DEPT_LOCATIONS DNUMBER | DLOCATION
1 Houston
4 Stafford
DEPARTMENT DNAME DNUMBER MGRSSN MGRSTARTDATE 5 Bellaire
Research 5 333445555 1988-05-22 5 Sugariand
Administration 4 987654321 19950101 5 Houston
Headquarters 1 888665555 1981-06-19
| WORKS_ON ESSN | PNO | HOURS
123456789 1 25
123456789 2 75
666884444 3 400
453453453 1 200
453453458 | 2 | 200 [ PROJECT PNAME PNUMBER | PLOCATION | DNUM
333445655 2 10.0 ProductX 1 Bellaire 5
333445555 3 100 Producly , Sugertend 5
333445555 | 10 100 —— . — 5
333445555 | 20 100 Computerization 10 Stafford 4
999887777 | 30 %00 Reorganization 20 Houston 1
999887777 | 10 100 Nowbenafis ” Sifiord .
987987987 | 10 30
987987987 | 30 50
987654321 | 30 200
987654321 | 20 150
888665555 20 null
DEPENDENT ESSN DEPENDENT_NAME SEX BDATE RELATIONSHIP
333445555 Alice F_| 19860405 DAUGHTER
333445565 Theodore M_| 19831025 SON
333445555 Joy F | 19580503 SPOUSE
987654321 Abner M_| 19420228 SPOUSE
123456789 Michael M | 19880104 SON
123456789 Alice F | 19881230 DAUGHTER
123456789 Elizabeth F | 19670505 SPOUSE

Beispiel fur den Inhalt der "Company Datenbank™"
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CREATE TABLE EMPLOYEE

( FNAME VARCHAR(15) NOT NULL,
MINIT CHAR,
LNAME VARCHAR(15) - NOT NULL,
SSN CHAR(9) NOT NULL,
BDATE DATE,
ADDRESS VARCHAR(30) ,
SEX CHAR,
SALARY DECIMAL(10,2) ,
SUPERSSN CHAR(9),
DNO INT NOT NULL,

PRIMARY KEY (SSN),

FOREIGN KEY (SUPERSSN) REFERENCES EMPLOYEE(SSN) ,
FOREIGN KEY (DNO) REFERENCES DEPARTMENT(DNUMBER) ) ;

CREATE TABLE DEPARTMENT

( DNAME VARCHAR(15) NOT NULL,
DNUMBER INT NOT NULL,
MGRSSN CHAR(9) NOT NULL,
MGRSTARTDATE  DATE,

PRIMARY KEY (DNUMBER) ,
UNIQUE (DNAME) ,

FOREIGN KEY (MGRSSN) REFERENCES EMPLOYEE(SSN) ) ;

CREATE TABLE DEPT_LOCATIONS
( DNUMBER INT NOT NULL,
DLOCATION VARCHAR(15) NOT NULL,
PRIMARY KEY (DNUMBER, DLOCATION) ,
FOREIGN KEY (DNUMBER) REFERENCES DEPARTMENT(DNUMBER) ) ;

CREATE TABLE PROJECT

( PNAME VARCHAR(15) NOT NULL,
PNUMBER INT NOT NULL,
PLOCATION VARCHAR(15),

DNUM INT NOT NULL,
PRIMARY KEY (PNUMBER),
UNIQUE (PNAME)

FOREIGN KEY (DNUM) REFERENCES DEPARTMENT(DNUMBER) ) ;
CREATE TABLE WORKS_ON

( ESSN CHAR(9) NOT NULL,
PNO INT NOT NULL,
HOURS DECIMAL(3,1) NOT NULL,

PRIMARY KEY (ESSN, PNO),
FOREIGN KEY (ESSN) REFERENCES EMPLOYEE(SSN) ,
FOREIGN KEY (PNO) REFERENCES PROJECT(PNUMBER) ) ;

CREATE TABLE DEPENDENT
( ESSN CHAR(9) NOT NULL ,
DEPENDENT_NAME  VARCHAR(15)  NOTNULL,
SEX CHAR,
BDATE DATE,
RELATIONSHIP VARCHAR(8)

PRIMARY KEY (ESSN, DEPENDENT_NAME)
FOREIGN KEY (ESSN) REFERENCES EMPLOYEE(SSN) ) ;

Create: Befehle zur Definition der Tabellen (Relationen)
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(@) BDATE ADDRESS (b) FNAME LNAME ADDRESS

1965-01-09 731 Fondren, Houston, TX John Smith 731 Fondren, Houston, TX
Franklin Wong 638 Voss, Houston, TX
Ramesh Narayan 975 Fire Oak, Humble, TX
Joyce English 5631 Rice, Houston, TX
(c0 PNUMBER DNUM LNAME ADDRESS BDATE
10 4 Wallace 291 Beny, Bellaire, TX 1941-06-20
30 4 Wallace 291 Beny, Bellaire, TX 1941-06-20
(d) E.FNAME E.LNAME S.FNAME S.LNAME . ® SSN DNAME
John Smith Frankiin Wong N 123456789 Research
Frankiin Wong James Borg 333445555 Research
Alicia Zelaya Jennifer Wallace 999887777 Research
Jennifer Wallace James Borg 987654321 Research
Ramesh Narayan Frankiin Wong 666884444 Research
Joyce English Franklin Wong 453453453 Research
Ahmad Jabbar Jennifer Wallace 987987987 Research
: . 888665555 Research
. 123456789 Administration
©) SSN 333445555 Administration
. : 999887777 Administration
123456789 i 987654321 Administration
333445555 666884444 Administration
999887777 N 453453453 Administration
987654321 987987987 Administration
666884444 . 888665555 Administration
453453453 123456789 Headquarters
987987987 333445555 Headquarters
888665555 , 999887777 Headquarters
987654321 Headquarters
666884444 Headquarters
453453453 Headquarters
987987987 Headquarters
888665555 Headquarters
(9 FNAME MINIT LNAME SSN BDATE ADDRESS SEX SALARY SUPERSSN DNO
John B Smith 123456789  1965-09-01 731 Fondren, Houston, TX M 30000 333445555 5
Franklin T Wong 333445555 1955-12-08 638 Voss, Houston, TX M 40000 888665555 5
Ramesh K Narayan 666884444 1962-09-15 975 Fire Oak, Humble, TX M 38000 333445555 5
Joyce A English 453453453 1972-07-31 5631 Rice, Houston, TX F 25000 333445555 5

Beispiele fur Anfrageergebnisse
der "Company Datenbank"

("Select ... from ... where")
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CREATETABLE <table name> (<column name> <column type> [<attribute constraint>]
{, <column name> <column type> [<attribute constraint>] }
[<table constraint> {,<table constraint>}])

DROPTABLE <table name>
ALTER TABLE <table name> ADD <column name> <column type>

SELECT {DISTINCT] <attribute list>

FROM (<table name> { <alias>} | <joined table>) {, (<table name> { <alias>}| <joined table>) }
[WHERE <condition>]

fcrROUPBY <grouping attributes> [HAVING <group selection condition> ] ]

[ORDER BY <column name> [<order>]{, <column name> [<order>] } ]

<attribute list>::= (* | { <column name> | <function>({|DISTINCT}<column name> | *)))
{,( <column name> | <function>({|DISTINCT] <column name>1%)) } })

<grouping attributes>::= <column name> { , <column name>}
<order>::= {asc | DEsC)

INSERT INTO <table name> {{ <column name>{, <column name>} ) }
(VALUES { <constant value> , { <constant value>} }{,(<constant value>{,<constant value>})}

| <select statement>)

DELETE FROM <table name>
[WHERE <selection condition>]

UPDATE <table name>

SET <column name>=<value expression> { , <column name>=<value expression> }
[WHERE <selection condition>]

CREATE [UNIQUE] INDEX <ind:x name>"*

ON <table name> ( <colum:i name> [ <order> ] {, <column name> [ <order>1}} )
[cLusTER]

DROP INDEX <index name>

CREATE VIEW <view name> [ { <column name> {, <column name>} )]
AS <select statement>

DROP VIEW <view name>

Uberblick zur Syntax von SQL-Befehlen
(Auswahl, notiert in Backus-Naur-Form (BNF))
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(@)

FNAME | MINIT | LNAME SSN | SALARY SUPERSSN |DNO
John B Smith 123456789 30000 333445555 5
Frankiin Wong 333445555 40000 888665555 5 .
Ramesh | K | Narayan | 666884444 38000 303445555 | 5 /V DNO | GOUNT (") | AVG (SALARY)
Joyce A English 453453453 e| 25000 333445555 5 5 4 33250
Alicia J Zelaya 999887777 25000 987654321 4 \v 4 3 31000
Jennifer S Wallace | 987654321 43000 888665555 4 1 1 55000
Ahmad Jabbar 987987987 25000 987654321 4 Resiit of Q24
James Bong 888665555 55000 nul 1| > paerlvilina
Grouping empLOYEE tuples by the value of ono.
(b)
PNAME PNUMBER ESSN PNO | HOURS
ProductX 1 123456789 1 325
ProductX 1 453453453 1 20.0
ProductY 2 123456789 2 75
ProductY 2 453453453 2 20.0
ProductY 2 333445555 2 10.0 These groups are not
ProductZ 3 666884444 3 40.0 selected by the HAVING
ProductZ 3 333445555 3 10.0 W condition of Q26
Computerization 10 . 333445555 10 10.0
Computerization 10 999887777 10 10.0
Computerization 10 987987987 10 35.0
Reorganization 20 333445555 20 10.0
Reorganization 20 987654321 20 15.0
Reorganization 20 888665555 20 null
Newbenefits 30 987987987 30 5.0
Newbenefits 30 987654321 30 20.0
Newbenefits 30 999887777 30 30.0
After applying the wHere clause but before applying HaviNg.
PNAME PNUMBER ESSN PNO | HOURS
ProductY 2 123456789 2 75
ProductY 2 453453453 2 20.0
ProductY _ 2 333445555 2 10.0 PNAME COUNT (9
Computerization 10 . 333445555 10 10.0
Computerization 10 999887777 10 10.0 l/v Product — 3
Computerization 10 987987987 | 10 35.0 Complisiizaton c
Reorganization 20 333445555 | 20 10.0 .\\Y Reorganization 3
Reorganization 20 987654321 20 15.0 Newbenefits 3
Reorganization 20 888665555 20 null Result of Q26
Newbenefits 30 987987987 30 5.0 ATZC?._mm_» not mjgzv.
Newbenefits 30 987654321 30 20.0
Newbenefits 30 999887777 30 30.0

After applying the HaviNG clause condition.

Ergebnisse von Anfrage-Operationen unter Nutzung von
GROUP-BY und HAVING
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