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I am setting up a department table named departmentwith that contains
a primary key on the dept field.

SQL> create table departmentwith
2  (dept char(2) cecnstraint dept_pk primary key,
3 deptname varchar2(15)

4 manager warcharZ(15));: ' ‘
Table created. i q\ w n % ﬁ t‘

P

50L>» de=c departmentwith; L ’(
Name Hull? Type \ & !
DEET NOT NULL CHAR(2) ‘46”?‘0 i
DEPTNAME VRRCHARZ (15}
MANAGER VARCHRARZ (15)

I am setting up a inventory table called invenwith that contains a
primary key on the itemno field and a foreign key on dept that \f:;

references to the departmentwith table.

SQL> create table invenwith
2 (itemno wvarchar2{4) constraint itemno pk primary key, t’
itemname varchar2 (15), Q
onhand number (5),

onorder number(5),

reordpt number (5),

cost number (6,2),

price number (6,2},

dept char(2) constraint dept_fk references departmentwith (dept),
itemclass char(2),

location varchar2 (4));

OO W0 -] Gy L L)

o

Table created.
50L» dezc invenwith;

Name Hull? Type

ITEMNO HOT NULL VARCHARZ (4)
ITEMNAME WARCHRRZ (15)
ONHAND NUMBER (5)
ONCRDER NUMEER (5)
RECRDPT NUMEBER (5)
cosT WUMEER (£, 2)
PRICE WUMBER (&, 2)
DEET CHAR (2)
ITEMCLASS CHAR (2)
LOCATION VRRCHRARZ (4)

Page 1of 8 1210 words

H £ Type here to search




exampleskeysF19 (Protected View) - Word Grocer, Pr SM#EH"k d —

File Home Insert Draw Design Layout References Mailings Review View Help Q Tell me what you want to do

0 PROTECTED VIEW Be careful—files from the Internet can contain viruses. Unless you need to edit, it's safer to stay in Protected View. Enable Editing x

link successfully. To fix this problem, I need to go to
departmentwith and insert a record with a dept of BK that the BE in
invenwith can link to.

SQL> insert intc invenwith

2 values Because there is no BK entry in

3 (*1111', 'R th 0 .
Pest! 10,10,15, 10.00,12.55, \BK!, 1CHT, 13200") 5 departmentwith the foreign key of dep
insert into invenwith from invenwith does not work. | had
ERROR at line 1: to go to departmentwith and insert
ORA-02291: integrity constraint (PGROCER.DEPT_FK) violated - parent the r‘ecol"d Wlth the prlmary key Of BK
key not '
found

SQL> insert intc departmentwith
2 walues ('BRK','Books','Smith");

50L> select * from departmentwith;

DE DEPTNAME MANAGER

BE Bocks Smith
1 row created.

SQL> insert intc invenwith

2 walues

3 ('1111", '"Ramona the
Pest',10,10,15,10.00,12.5%, 'BK', "CH', '2200");

1 row created.
50QL> set linesize 120
50L> select * from invenwith;

ITEM ITEMNAME ONHAND ONORDER RECRDPT cosT
PRICE DE IT LOCA
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DWWl LUSTLL L0LU LLVeLwL il
2 walues
3 (*1111', 'Ramona the
pest',10,10,15,10.00,12.%8, 'BK', 'CH", 'Z2200") ;

1 row created.
SQL> set linesize 120
SQL> select * from invenwith;

ITEM ITEMNAME ONHAND CONORDER RECRDET COsT
PRICE DE IT LOCA

1111 Ramona the Pest 10 10 15 10
12.9% BK CH Zz00

Now I am trying to insert a record with a duplicate primary key (and
also a duplicate dept) but it catches the primary key problem and
rejects.

SQL> insert intc invenwith
2 walues
3 ('1111', 'fudga-a-mania',8,5,15,9,11.95,"AaR", 'CH', '2200");

insert into invenwith

*

ERROR at line 1:

ORA-00001: unigue constraint (PGROCER.ITEMNO_ PK) viclated

Now I am inserting with a valid itemno but an invalid dept so it is
rejected.

SQL> insert intc invenwith

2 walues

3 ('i212', 'fudga-a-mania',8,5,15,9%,11.95,'TY','CH',"'2200")/
insert into invenwith
*

ERROR at line 1:
ORA-022581: integrity constraint (PGROCER.DEPT_FE) wiolated - parent
key not found
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SOL> insert inte invenwith

2 wvalues

3 ('i212', 'fudga-a-mania',8,5,15,9%,11.85,'TY','CH','2200");
insert intec invenwith
*
ERROR at line 1:
ORA-022%1: integrity constraint (PGROCER.DEPT FK) wviolated - parent
key not found

SQL> insert inte invenwith

2 wvalues

3 ('iziz', 'fudga-a-mania',8,5,15,9%,11.%5,'BK',"CH','Z200");
1 row created.

5QL> select * from invenwith;

ITEM ITEMNAME ONHAND ONORDER REORDPT cosT
PRICE DE IT LOCA

1111 Ramona the Pest 10 10 135 10

12.%% BK CH ZZ00
1212 fudga-a-mania g 5 15 ]

11.55 BE CH 2200

Next I am showing that the constraints do exist. Notice the takle
name has tec be in capitals.

SQL> select constraint name, cclumn name from user cons_columns where
table name = 'DEPARTMENTWITH';

CONSTRAINT NAME

COLUMN_NAME

DEFT_PK
DEET

Page3 of 8 1210 words

H £ Type here to search




H exampleskeysF19 (Protected View) - Word SMART Ink

File Home Insert Draw Design Layout References Mailings Review View Help Q Tell me what you want to do

v PROTECTED VIEW Be careful—files from the Internet can contain viruses. Unless you need to edit, it's safer to stay in Protected View. Enable Editing x

3QL> select constraint name, column name from user cons_columns where table name =
'INVENWITH";

CONSTRAINT NAME

COLUMN_NAME

ITEMNO_FK
ITEMNO

DEPT_FX
DEPT

SQL> create table departmentwithbk as select * from departmentwith;
Table created.

50QL> create table invenwithbk as select * from invenwith;

Table created.

I can disable constraints that I have put on the table. Then I can
enable them.

S0L» desc invenwith;

Hame Hullz Type

ITEMNO NOT WULL VARCHARZ (4)
ITEMNAME VARCHARZ (15)
ONHERND HUMBER (5)
ONCRDER HUMBER (5)
RECRDPT HUMBER (5}
COST NUMBER (6,2)
PRICE HUMBER(6,2)
DEFT CHER(2)
ITEMCLASS CHLER (2}
LOCRTION VARCHARZ (4)

SQL> alter takle invenwith
2 disable constraint itemno_pk;

Table altered.

SQL» desc invenwith;

Name Nullz Type

ITEMNO VARCHARZ (4)
ITEMNEME VARCHARZ (15}
ONERND HUMBER (5)
ONCRDER HUMBER (5)
RECRDET NHUMBER (5}

COST HUMBER (&, 2)
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COST WUMBER (6, 2) -
FRICE WUMBER (6, 2)

DEET CHAR (2}

ITEMCLASS CHAR (2}

LOCRTION VARCHARZ (4)

SOL> alter table departmentwith
2 disable constraint dept_pk cascade;

Table altered.

SQL> alter table departmentwith
2 enable constraint dept_pk;

Table altered.

SOL> alter table invenwith
2 enable constraint itemnc pk;

Table altered.

SQL> alter takle invenwith
2 enable constraint dept_fk;

Table altered.
Now I am droping the keys.

SOL> alter table departmentwith
2 drop primary key cascade;

Table altered.

SQL> select constraint_name, cclumn name from user cons_columns where
table name = 'DEPARTMENTWITH';

no rows selected

SQL> select constraint_nams, column name from user_cons_columns where
table name = 'INVENWITH';
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Table altered.

SQL> alter table invenwith
2 enable constraint dept fk;

Table altered.
Now I am droping the keys.

SQL> alter table departmentwith
2 drop primary key cascade;

Table altered.

SQL>» select constraint_name, column_name from user_cons_columns where
table _name = 'DEPARTMENTWITH';

no rows sslected

SQL> select constraint name, coclumn name from user cons_columns where
table_name = 'INVENWITH';

CONSTRAINTI NAME

COLUMN_NAME

ITEMNO_FK
ITEMNO

SQL> alter table invenwith
2 drop primary key;

Table altered.

SQL> select constraint_name, column_name from user_cons_columns where
table_name = "INVENWITH':

no rows selected -
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Now that I have dropped the keys I have two existing tables with no

keys. I want to alter the tables to have my primary and foreign
keys.
.
SQL> alter table departmentwith \N \A
2 add constraint dept_pk primary key(dept); e WAL

Table altered. 8‘\ ?K
SO];} :;gezni::i:i;:vjzggjk primary key (itemnc); ' V‘ Ver\w p*q
Table altered. _— ?

SG;} :ézezoizzi:i;:vfi:;;igk foreign key(dept) references departmentwith \"\"QW\W

Table altered.

5QL> select constraint name, column name from user cons_columns where table name =
'DEPARTMENTWITH';

CONSTRAINT NAME & ’_FI'\:
COLUMN_NAME e E

DEPT_FX
DEPT

5QL> select constraint name, column name from user cons_columns where table name =
'INVENWITH";

CONSTRAINT NAME

COLUMN_NAME

ITEMHO_PE
ITEMNO

DEPT_FK
DEPT

Now I am going to add a check constraint that will not accept a price out of the
range of > 5 and < 500. I try to insgert a record. The first error was not planned,
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Now I am going to add a check constraint that will not accept a price out of the
range of > 5 and < 500. I try to insert a record. The first error was not planned,

my itemname was too long. The second error was planned. It had a price of 4 which
i=s out of range. Finally I entered a price within range and the record got added.

5QL> alter table invenwith
2 add constraint valid price_ck CHECKE (price > 5 and price < 500);

e

Table altered.

5QL> insert into invenwith /
2 walues
3 ('2222','Trials of Apollo',4,4,10,10,4,'BK',"IN',"Z300");
(*2222','Trials of Apollo",4,4,10,10,4, 'BK',"IN',"2300")
®

ERROR at line 3:
ORA-12889: value toc large for column "PGROCER"."INVENWITH"."ITEMNAME" (actual: 16,
maxXimum: 15)

5QL> insert into invenwith
2 walues
3 ('2222','Trials Apolln',4,4,10,10,4,'BK','TN','Z300");
inzert into invenwith
®
ERROR at line 1:
ORA-02230: check constraint (PGROCER.VALID PRICE_CK) violated

5QL> insert into invenwith
2 walues
3 ('2222','Trials Apolln',4,4,10,10,14.99,'BK',"TN','Z2300'):

1 row created.

5QL> select * from invenwith;

ITEM ITEMNAME ONHAND CHORDER RECQRDPT COST PRICE DE IT

LOCA

1111 Ramona the Pest 10 10 is 1o 12.59 BK CH

Z200

1212 fudga-a-mania 8 5 15 g 11.95 BK CH

z200 ]
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Now I am going to experiment with the unigque constraint and the not null
constraints.

50L» alter table departmentwith
2 add constraint dept_uk unigue(deptname);

Table altered.
SQL» select * from departmentwith;
DE DEPINAME MANAGER

BE Books Smith

50L» inzert into departmentwith
2 wvalues ('TN','Books', 'Warren'):
insert into departmentwith
*
ERROR at line 1:
ORA-00001: unigue constraint (PGROCER.DEPT_UK) wiolated

50L>» inszert into departmentwith
2 wvalue=s ('TN','Teen Books', 'Warren'):
1 row created.

50L» select * from departmentwith:

DE DEPINAME MANAGER
BE Books Smith
TH Teen Books Warren

SQL> alter table departmentwith
2 modify (constraint mang_nl manager not null):

Table altered.
S5QL> insgert into departmentwith

2 walues ('BY','Baby",null);
wvalues ('BY','Baby',null)
®

ERROR at line 2:
RA-01400: cannot insert NULL into ("PGROCER"."DEPARTHMENIWITH"."HMANAGER")
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ORA-00001: unigue constraint (PGROCER.DEPT_UK) violated -

SQL> insert into departmentwith
2 wvalues ('TN', 'Teen Books', 'Warren'):;

1 row created.

50QL> select * from departmentwith;

DE DEPTHAME MANAGER
BEK Books Smith
TH Teen Books Warren

50L> alter table departmentwith
2 modify (constraint mang_nl manager not null);

Table altered.
50L> insert into departmentwith

2 walues ("BY','Baby',nullj;
wvalues ('BY', 'Baby',null)

-

ERROR at line 2:
ORA-01400: cannot insert NULL into ("PGROCER"."DEPARTMENTWITH"."MANAGER")
50L> insert into departmentwith

2 walues ('BY','Baby',"Costa'):

1 row created.
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If an mdex has been established and the SQL statement 1s setup to take advantage of the index, the index will be searched first and the access time will probably be noticeably lower if you are dealing with a large database. Without an index Oracle does a full

table search examining every row. Oracle 1s actively involved in usmg indexes to satisfy quenies and examines the query to determine what indexes 1t will use.

In Oracle, indexes are grouped with the concept of constramnts. There are two major categornies of constraints: integrity constraimnts that refer to the key fields and value constraints that deal with data entered into a column. A constraint 1s used to protect the
validity of data in one or multiple tables and prevent invalid entries. Specifically. constraints enforce certain rules dealing with a table or a column of that table and can be used to prevent the deletion of a table that has children or dependencies. Indexes as

constraints are making sure that the primary key field i1s unique and that the connection through a foreign key 1s valid.

The constraints that we will look at are shown in the table below

| Constraint | Processing

|Cl-[ECK |Allows the specification of a condition on the data
[FOREIGN KEY |[Key used in the relationship of two tables

|PRIMARY KEY |Un.ique key to each row m the table - umiquely identifies row
[NOT NULL

[UNIQUE

St
\>

|C01um.ﬂ. must not be null

|Cclumn(5) that must be unique for each row in the table

T ones

——

X

Neortin

V

ery primitive discussion of index.

When the programmer 1s using constramts, they have the option of naming them (then the name can be meamingful) or having the system generate a name with the SYS-Cn format. Constraints can be part of the process to create a table or they can be done as
maintenance of the table. Since constrains can be on a column or on a table they can be defined at esther level. If you want to see the constraints that have been assigned to a particular table do a SELECT from the USER._ CONSTRAINTS data dictionary

table.

To see all tables use:

SELECT * FROM USER_CONSTRAINTS;

To see a specific table, use:

SELECT * FROM USER_CONSTRAINTS WHERE TABLE_NAME = DONOR";

In the example below, I have defined one field as a primary key and put a check constraint on another

SQL CODE:

1 CREATE TABLE TRYKEY1

2 (idno NUMBER(3) CONSTRAINT idno pk PRIMARY KEY,
3 name VARCHARZ (20},

4% deptno NUMBER (2) CONSTRRINT walid dept_ch CHECK (deptno > 0 AND deptno < 20))
SQL> [/

Table created.

I am now inserting data into the table and making some errors to correspond to the constraints that I put in the table. The first row was inserted with no problems. In the second example, I tried to put in a row with a duplicate of the idno in the first row. An
error occurred because of idno_pk. In the next example, I violated the deptno check and got an error on that constraint entitled valid dept ch. Notice that when I do a DESC on the table, the idno is described as NOT NULL. This is because a primary key

t contain a null value.
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To see all tables use:

SELECT * FROM USER_CONSTRAINTS;

To see a specific table, use:

SELECT * FROM USER_CONSTRAINTS WHERE TABLE_NAME ="DONOR’;

In the example below, I have defined one field as a primary key and put a check constraint on another

SQL CODE:

1 CREATE TABLE TRYEEY1

2z (idno NUMBER (3) CONSTRAINT idno_pk PRIMARY KEY,

3 name VARCHARZ(20),

4% deptno NUMBER(2) CONSTRAINT walid_dept_ch CHECK (deptno > O AND deptno < 20))
sQL> /

Table created.

SMAS[ Ink —

- Iy LiinmD® =

1 am now nserting data into the table and making some errors to correspond to the constramnts that I put in the table. The first row was mserted with no problems. In the second example. I tried to put 1 a row with a duplicate of the 1dno in the first row. An
error occurred because of idno_pk. In the next example, [ violated the deptno check and got an error on that constraint entitled valid_dept_ch. Notice that when [ do a DESC on the table, the 1dno is described as NOT NULL. This 1s because a primary key

can not contain a null value

SQL CODE:

SQL> INSERT INTC TRYKEYL
2 VALUES (111, 'Susan Smith',12):

1 row created.

SQL> INSERT INTO TRYEEY1
2 VALUES (111, 'David Johnson',10):
VALUES (111, 'David Johnson',10)
®
ERRCR at line 2:
ORAR-00001: unique constraint (SCOTT.IDNC PK) viclated

S5QL> INSERT INTC TRYEEYL
2 VALUES (222, '"Josh Anderson',6 24);
VALUES (222, 'Josh Anderson',24)

=
ERRCR at line 2:

ORA-02290: check constraint (SCOTT.VALID DEPT_CH) wviolated
S5QL> SELECT * FROM trykewl:

IDNC NAME DEPTHO

111 Susan Smith 1z
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ERRCR at line 1:
ORA-01400: mandatory (NCT NULL) column is missing or NULL during insert

I have created a table named nameadr] that has no indexes. Now I want to index the table so I am creating three indexes. One on idno_na. one on last_na and first_na and another on salary_na descending. This is done with CREATE INDEX. If vou decide
vou do not want an index, you can drop 1t with DROP INDEX.

SQL CODE:

SQL> CREATE TABLE nameadrl
2 (idno na NUMBER(3),
3 last_na VARCHARZ (12),
4 first_na VARCHARZ (10),
5 salary_na NUMBER(E,2),
& npavcode NUMEBER(2)):

Table created.

5QL>» DESC nameadrl;

Hame KFull? Type

IDNO NA HUMBER (3)
LAST NA VARCHRRZ (12)
FIRST_NR VARCHARZ (10)
SRLRRY NA HUMEBER (8, 2)
NPAYCODE NUMBER (2}

5QL> CREATE INDEX idno_index ON nameadrl (idno_na);
Index created.

1% CREATE INDEX name index ON nameadrl (last_na,first_na)
3QL> /

Index created.

SQL> CREATE INDEX sal_index ON nameadrl (salary na desc);
Index created.

SQL> DROP INDEX idno_index:

Index dropped.

Now that I dropped the ordinary index on idno, I am going to make it the primary key. This is done with the ALTER and the command ADD PRIMARY KEY with the key in parenthesis. If you want to add a foreign key, it is also done with the ATTER.
Furst, [ tried to create the foreign key without creating the table that I needed to relate into. Because I must reference the secondary table in the creation of the foreign key. Oracle was aware that the secondary table did not exist and denyed the request. [ then
created the secondary table without giving 1t a pnmary key, used the ALTER to make the pnimary key and then went back to the main table and created the FOREIGN KEY.

SQL CODE:

SQL> ALTER TABLE nameadrl
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5QL> CREATE INDEX sal_index ON nameadrl(salary na desc): ~

pgrocer.ne

Index created.

5QL> DROP INDEX idno_index;

Index dropped.

Now that I dropped the ordinary index on idno. I am going to make it the primary key. This is done with the ALTER and the command ADD PRIMARY KEY with the key in parenthesis If vou want to add a foreign key, it is also done with the ATTER

First, I tried to create the foreign key without creating the table that I needed to relate into. Because I must reference the secondary table in the creation of the foreign key, Oracle was aware that the secondary table did not exist and denved the request. I then
created the secondary table without giving it a primary key, used the ALTER to make the primary key and then went back to the main table and created the FOREIGN KEY.

SQL CODE:

5QL> ALTER TABLE nameadrl
2 ADD PRIMARY KEY(idno na):

Table altered.

5QL>» DESC nameadrl:

Name Hull? Type

IDNC N2 HOT NULL NUMEER(3)
LAST NA VARCHARZ (12)
FIRST NA VARCHARZ (10)
SALARY NA WUMBER (8, 2)
HPAYCCDE HUMEER (2)

SQL> RALTER TABLE nameadrl

2 LADD FOREIGN KEY (npaycode) REFERENCES payl:
ADD FOREIGN KEY (npaycode) REFERENCES payl

*

ERROR at line 2:
ORAR-00942: table or view does not exisc
SQL> CREATE TAEBLE payl

2 (paycode NUMBER(2), jobname VARCHAR2 (15));

Table created.

SQL> DESC payl:

Name Hull? Type
PLYCCODE NUMBER (2}
JOBHAME VARCHRERZ (15)

SQL> ALTER TABLE payl
2 ADD PRIMARY KEY (pavcode):

Table altered.

SQL> ALTER TABLE nameadrl
2 BARDD FOREIGN KEY (npaycode) REFERENCES payl;

Table altered.
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SQL> desc donationz;
Hame Null? Type
IDNO VRARCHARZ (5)
DRIVENC VARCHARZ (3)
CONTDATE DATE
CONTAMT HUMEER (&, 2)

SQL» alter table donationz
2 &add constraint idnodrivenocontdate_pk primary key (idno, driveno, contdate);
Table altered.

SQL» desc donationz; & V'l or‘

Name Null? Type \
IDNO HOT NULL VARCHARZ (5) \ & h ‘O

DRIVENQ NOT NULL VARCHARZ (3)

CONTDATE NOT NULL DATE

CONTAMT NUMEER (&, 2)

SQL» desc drivez:

NHame Null? Type

DRIVENQ VARCHARZ (3)

DRIVENAME VARCHARZ (15) w ' M
DRIVECHAIR VARCHARZ (12) m

LASTYEAR NUMBER (&, 2)

THISYEAR NUMBER (8, 2) ‘ 8"\0

SQL» alter table drivez

©
2 add constraint drivenoz_pk primary key (driveno); f\w‘v‘ +t,

Table altered.

ot do*
SQL» desc drivez: C

Name Null? Type

DRIVENQ HOT NULL VARCHARZ (3)
DRIVENAME VARCHARZ (15)
DRIVECHAIR VARCHRERZ (12)
LASTYERR NUMEER (E, 2)
THISYEAR NUMBER (E, 2)

SQL> alter table donationz
2 add constraint drivenoz_fk foreign key(driveno) references drivez;
Table altered.
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Using subqueries and alternatives:

These accomplish the same thing:

SQL> select driveno, drivename
2 from driverl9
3 where drivename = ANY
4 (Select drivename
5 from driveFl19);

100 Kids Shelter
200 Animal Home
300 Health aid
400 Half wWay

SQL> select driveno, drivename
2 from driveFl9
3 where drivename = ANY
4 ('Kids Shelter', 'Animal Home', 'Health Aid', 'Half

100 Kids Shelter
200 Animal Home
300 Health Aid
400 Half wWay

These also accomplish the same thing:

07> selert drivenn. contamt. idnn s
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DRI SUM(CONTRMT)

200 260

something else

SQL> select driveno, sum(contamt)
2 from donationF16

2 where contamt > 20

4 group by driveno

5 having driveno =

[ (select driveno
7 from driveF1%
3 where drivename = 'Kids Shelter'):

DRI SUM(CONTAEMT)
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SQL> edit

Wrote file afiedt.buf

select driveno, sum(contamt)
from donation

group by driveno

1

2

3

4 having driveno =
5 (select driveno

& from drive

T* where drivename = 'Animal Home')
5QL>

5QL>

sQL> [/

DRI SUM(CONTAMT)
200 260

SQL> select donationFl%.driveno, sum{contamt)
2 from donationFl9, driveF19

3 where donationFl9.drivenc = driveFlS.driveno and drivename =
'Animal Home'

4 group by donationFl%.drivenc;

DRI SUM (CONTAMT)
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A Subquery example that I cannot think of a reascnable
alternative to:

SOL> edit
Wrote file afiedt.buf

1 select idno, name, state, yrgoal
2 from donor
3 where yrgoal >
4  (select yrgoal
5 from deonor
& where name = 'Susan Ash')
7* and state = 'MA'
SQL> /
IDNC NAME ST YRGOAL
11111 Stephen Daniels MA 500
33333 Nancy Taylor MA 150

SQL>» select name, yrgoal from donor;

NAME YRGOAL

Stephen Daniels 500

Jennifer Ames 400

Carl Hersey

Susan Ash 100

Nancy Taylor 150

Robert Brooks 50

5QL> edit -
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200 Animal Home
300 Health aid
400 Half Way

These also accomplish the same thing:

SQL> select driveno, contamt, idno
2 from donationFl9
3 where driveno IN
4 (select driveno
5 from driveFl18
[

where drivename = 'Animal Home');
DRI CONTAMT IDNO
200 120 12121
200 100 11111
200 40 12121

SQL> select donationFl9.driveno, contamt, idno
2 from donationFl9, driveFl9
3 where donationFl9.driveno = driveFl9.driveno and

drivename = '"Animal Home';
DRI CONTAMT IDNO
200 40 12121
200 100 11111
200 120 12121

A Subquery example that I cannot think of a reasonable
alternative to:

AT~ ~Add+
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2 sal petwesn losal and hisal) as grade trom emp; -
EMPNC ENAME SAL GEADE
7369 SMITH 300 1
7439 RLLEN 1600 3
7521 WARD 1250 2
7566 JONES 2975 4
7654 MARTIN 1250 2
7698 BLAEE 2850 4
7782 CLRRRK 2450 4
7788 sCOTT 3000 4
7839 EKING 5000 5
7844 TURNER 1500 3
7876 RBDAMS 1100 1
EMPNC ENAME SAL GEADE
7900 JAMES 950 1
7202 FORD 3000 4
7934 MILLER 1300 2

14 rows selected.

SQL> select deptno, avg(sal) from emp
2 group by deptno having avg(sal) >
3 (select max(sal) - 1000 from smp where deptno = 20):

DEPTNO AVG (SAL)

20 2175
10 2916.66667
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More on maintaining an SQL table

SQL functions
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Group SQL functions

Introduction to multiple tables (relational) - joins
Relational database examples

Oracle Join statement

Subqueries

More on subqueries

Using input variables

SQL and SQL*Plus More on variables with Oracle's SQL*Plus

Table maintenance revisited (again)

Continuation of table maintenance revisited (again)
Introduction to views

Introduction to reports

Indexes in Oracle - An introduction

More on Primary and Foreign keys

Notes on key questions

More on views
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Script for input data

Introduction to user security
Older versions Copying a Table from DEMO
Exporting an Oracle table (older version)

Introduction to PL/SQL

More examples of inner/outer procedures
Introduction to IF statements

More on PL/SQL IF statements
Introduction to loops

Data manipulation in PL/SQL - introduction
Record and table types

Introduction to Cursors

Example 1 using cursors

Continuing example 1 using cursors

| Another set of cursor examples
Introduction to exceptions

Introduction to procedures

Introduction to functions

Internal procedures

More on internal procedures and functions
Still more on procedures and functions
Introduction to triggers

More on triggers

Array

Introduction to forms using the form wizard
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