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| 1. NAANEN AN 22UL IUAAUNARD 1A INAINIT DN AN AAUDINLT

e

ANMNTOULN AR AN aN asaL AR

1. ANNNANTD TNNTAF AN

Welcome SQL Prototype. V.1.0.0.

Type \h for help.

SQL > create table employee (
emp_no int primary key,
emp_name char(25),
date_hired char(8),
salary real,
dept_no inthg

Query OK.



SQL > create table department (
dept_no int primary key,
dept_name char(25)\g
Query OK.

SQL > create table projects (

proj_no int primary key,
proj_name char(25),
start_date char(8),
completion_date char(8),
labor_budget int,

dept_no inth\g

Query OK.

SQL > create table assignment (
emp_no int not null,
proj_no int not null,
hours_charged int\g

Query

2 ﬂfmumma‘n'lunmﬁu%ﬂgﬂ
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > insert into employee
| (emp_no, emp_name, date_hired, salary, dept_no)
values
(1, 'jones’, '06051984', 20000, 30)\g
Query OK
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SQL > insert into employee
(emp_qo, emp_name, date_hired, salary, dept_no)
values
(2, 'smith’, '04021983', 22000, 20)\g
Query OK.
SQL > insert into employee
(emp_no, emp_name, date_hired, salary, dept_no)
values
(3, 'brown’, '21091982', 21000, 30)\g
Query OK.
SQL > insert into employee
(emp_no, emp_name, date_hired, salary, dept_no)
values
(4, 'green’, '12071920', 18000, 40)\g
Query OK.
SQL > insert into employee
(emp_no, emp_name, date_hired, salary, dept_no)
values
(5, 'white', '11111985', 25000, 20)\g
Query OK.
SQL > insert into department
(dept_no, dept_name)
values
(10, 'Personal')\g
Query OK.
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SQL > insert into department
(dept_no, dept_name)
values
(20, 'Sales')\g
Query OK.
SQL > insert into department
(dept_no, dept_name)
values
(30, 'Accounting’N\g
Query OK.
SQL > insert into department
(dept_no, dept_name)
values
(40, 'engineering’\g
Query OK.
SQL > insert into department
(dept_no, dept_name)
values
(50, 'manufacturing'\g
Query OK.
SQL > insert into projects
(proj_no, proj_name, start_date, completion_date, labor_budget, dept_no)
values
(123, 'Payroll', '30011985', '12121985', 50000, 30)\g

Query OK.
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SQL > insert into projects
(proj_no, proj_name, start_date, completion_date, labor_budget, dept_no)
values
(124, 'Accts Receivable', '01011984', 11111985, 22500, 30)\g
Query OK.
SQL > insert into projects
(proj_no, proj_name, start_date, completion_date, labor_budget, dept_no)
values
(125, 'General Ledger', '01061984', '24121985', 5000, 30)\g
Query OK.
SQL > insert into assignment
(emp_no, proj_no, hours_charged)
values
(2, 123, 120)\g
Query OK.
SQL > insert into assignment
(emp_no, proj_no, hours_charged)
values
(4, 123, 176)\g
Query OK.
SQL > insert into assignment
(emp_no, proj_no, hours_charged)
values
(1, 124, 250)\g
Query OK.
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SQL > insert into assignment
(emp_no, proj_no, hours_charged)
values
(2, 124, 432)\g

Query OK.

SQL > insert into assignment
(emp_no, proj_no, hours_charged)
values
(4, 125, 640)\g

Query OK

% ﬁm34awmm'lum'a‘ﬂmﬁumﬂﬁ'u‘ij’fﬂuﬂﬂmiﬂ‘lummqﬁmmmwﬁmﬂuﬁm
NdpgyaLana(not null)
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > insert into assignment
(emp_no, hours_charged)
values
(1, 260)\g
ERROR : Field "proj_no" cannot be null

4, m'mfmmsn'Lunﬂ?ﬂmﬁ’umﬂﬁ'uﬁ@g@m”l,ﬂlummqﬁﬁqmLl,wﬁn‘%wﬁu"l,:i
1 (unique key)

Welcome SQL Prototype. V.1.0.0.

Type \h for help.



SQL > insert into department
(dept_no, dept_name)
values

(10, 'Finance')\g

ERROR : Non unique key value in field 'dept_no'
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5. AvNANnTaluNsaeunINTesya luglaee wildeard uariinnstavuniauls

LA m‘ﬁmgalu Where Clause

Welcome SQL Prototype. V.1.0.0.

Type \h for help.
SQL > select *

from employee\g
Query OK.

5 rows matched.

1 1
» W

1
-1

1
L

1
4

1
+

| emp_no | emp_name | date_hired | salary | dept_no |
11 | jones 1 06051984 | 20000 I 30
|2 | smith 1 04021983 | 22000 120
13 | brown 121091982 121000 [ 30
| 4 | green 112071920 118000 | 40
|5 | white 111111985 | 25000 120

SQL > select *
from employee
where emp_no = 4\g

Query OK.

1
+



1 rows matched.

1 1 Il 1
18 2 & T -

1 g
P =

| emp_no | emp_name | date_hired | salary | dept_no |
| 4 | green 112071920 118000 | 40 I
SQL > select *

from employee

where emp_name = 'green\g
Query OK.
1 rows matched.
| emp_no | emp_name | date_hired | salary | dept_no |
I 4 | green [ 12071920 118000 [ 40 |
SQL > select *

from employee

where emp_name like '%ow%"\g
Query OK.
1 rows matched.
| emp_no | emp_name | date_hired | salary | dept_no |
I3 | brown 121091982 121000 130 I
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6. A matnsn lunsun ladaya
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > select *

from employee\g
Query OK.
5 rows matched.

1 Il Il
{ -+ +

1
+

1
+

1
+

| emp_no | emp_name | date_hired | salary | dept_no |
I | jones 1 06051984 | 20000 | 30 I
|2 | smith 1 04021983 | 22000 | 20 I
2 | brown 121091982 121000 | 30 I
| 4 | green 112071920 118000 | 40 I
|5 | white 111111985 | 25000 120 !

SQL > update employee

set salary = 30000

where emp_name = 'green’\g
Query OK
SQL > select *

from employee\g

Query OK.
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5 rows matched.

1 1 1 4 1 Il
T T g S = T

| emp_no | emp_name | date_hired | salary | dept_no |
11 | jones 1 06051984 | 20000 I 30 I
|2 | smith 104021983 | 22000 | 20 l
|3 | brown 121091982 121000 1 30 I
| 4 | green 112071920 130000 | 40 !
|5 | white 111111985 125000 | 20 l

1 1 Il Il i Il
e 2 b 5 T T

7. AnuaNnn lunsaaunINtayaan 2 AT
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > select *
from employee\g
Query OK.

5 rows matched.

1 1 1 1 L i
24 H L i g g 2

| emp_no | emp_name | date_hired | salary | dept_no |
1 | jones 106051984 120000 130 I
|2 | smith 104021983 122000 120 [
'3 | brown 121091982 121000 I 30 I
| 4 - | green 112071920 130000 | 40 I

15 | white 111111985 125000 | 20 !

1 1 1 Il 1 1
T b o 8 73 =3 x S
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SQL > select *
from department\g
Query OK.

5 rows matched.

1 i
T T

| dept_no | dept_name

1 1
G 5 b

10 | Personal

| 20 | Sales

130 | Accounting

| 40 | engineering

| 60 | manufacturing

1 Il
- i -

SQL > select a.emp_no, a.emp_name, b.dept_name

1
+

from employee a, department b

where a.dept_no = b.dept_no\g

Query OK.

5 rows matched.

k 1
k. 3 &

1
+

| emp_no | emp_name | dept_name |
11 | jones | Accounting |
|2 | smith | Sales I
|3 | brown | Accounting |
| 4 | green | engineering |
| B | white | Sales I
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8. AnuaNInlunissaunndaya TnedinsuaneuaFaanudnsuniy
aaNARMUATlY Order dlause
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > select a.emp_no, a.emp_name, b.dept_name
from employee a, department b
where a.dept_no = b.dept_no\g
Query OK.

5 rows matched.

! Il ! 1
b T k3 "

| emp_no | emp_name | dept_name |
11 | jones | Accounting |
| 2 | smith | Sales I
|3 | brown | Accounting |
|4 | green | engineering |
|5 | white | Sales I

1 i Il 1
T k3 T 1§

SQL > select a.emp_no, a.emp_name, b.dept_name
from employee a, department b
where a.dept_no = b.dept_no
order by a.emp_name\g

Query OK.



=
LAEI

5 rows matched.

1
-+

Il
-

1
+

-+

| emp_no | emp_name | dept_name |
I3 | brown | Accounting |
| 4 | green | engineering |
[ 1 | jones | Accounting |
|2 | smith | Sales |
|5 | white | Sales |

1
-+

1
+
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9. AnaInslunsaaunudaya Ineiinisuansuadeyafidnmufieasdaya

Welcome SQL Prototype. V.1.0.0.

Type \h for help.

SQL > select emp_name, date_hired, salary, dept_no

from employee

order by emp_name\g

Query OK.



5 rows matched.

1
T

1
+

1
+

1
-+

1
+

 emp_name | date_hired |salary | dept_no |
| brown 121091982 121000 130 I
| green 12071920 130000 |40 |
| jones | 06051984 120000 |30 I
| smith | 04021983 122000 120 I
| white 111111985 | 25000 I

| 20

SQL > insert into employee

(emp_no, emp_name, date_hired, salary, dept_no)

values

(6, ‘jones’, '06051984', 20000, 30\g

Query OK.

SQL > select emp_name, date_hired, salary, dept_no

1
+

from employee

s
+

order by emp_name\g

Query OK.
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6 rows matched.

Il Ve 1 i 1
T = b 5 % o

| emp_name | date_hired |salary | dept_no |

1 1 1 1 :
XUL 7 i k3 a

| brown 21091982 21000 |30 I
| green 112071920 130000 |40 |
| jones 1 06051984 120000 130 I
| jones | 06051984 120000 |30 |
| smith 1 04021983 122000 |20 I
| white 111111985 125000 120 I

1 1 ! 1 1
= 18 5 -y o i3

SQL > select distinct emp_name, date_hired, salary, dept_no

from employee
order by emp_name\g
Query OK.

5 rows matched.

Il I I I
b 3 o 18 & i

| emp_name | date_hired |salary | dept_no!

& 1 1 1 L
- - o= % o -

| brown 21091982 121000 130 I
| green 12071920 |30000 |40 I
| jones | 06051984 120000 130 I
| smith | 04021983 122000 120 I

| white 111111985 125000 120 I

109



10. ANNAHNT IUNNTALTRYA
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > select *

from employee\g
Query OK.

6 rows matched.

1 1
E 3 e i

1
-

1
+

1
+

from employee
where emp_no = 6\g
Query OK.
SQL > select *
from employee\g

Query OK.

| emp_no | emp_name | date_hired | salary | dept_no |
11 | jones | 06051984 120000 130 I
|2 | smith [ 04021983 122000 120 I
i3 | brown 21091982 121000 130 [
| 4 | green | 12071920 130000 140 |
£ | white 111111985 | 25000 | 20 |
| 6 | jones | 06051984 | 20000 130 |
-SQL  delete
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5 rows matched.

1 Il Il Il Il 1
7 i i & 5 T ki

| emp_no | emp_name | date_hired | salary | dept_no |
11 | jones | 06051984 | 20000 I 30 I
| 2 | smith 104021983 122000 [ 20 I
I3 | brown 121091982 121000 130 I
| 4 | green [ 12071920 130000 | 40 |
|5 | white 111111985 125000 | 20 I

Il Il i 1 1
T = o T T g T

11, ANANIT luNITaaLNdayaNINngn 2 ST RS
Welcome SQL Prototype. V.1.0.0.
Type \h for help.
SQL > select *
from employee\g
Query OK.

5 rows matched.

Il ! 1 1 1 Il
T T g o i 2 o

| emp_no | emp_name | date_hired | salary | dept_no |
b3 | jones | 06051984 | 20000 130 |
2 [ smith | 04021983 | 22000 [ 20 I
|3 | brown 121091982 121000 130 I
| 4 | green 1 12071920 130000 |40 |

|5 | white 111111985 | 25000 I 20 I
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SQL> select *
from department\g
Query OK.

5 rows matched.

1 1 g
T | o

| dept_no | dept_name |

Il 1 1
h k4 ®

110 | Personal |
120 | Sales |
[ 30 | Accounting |
| 40 | engineering l
| 50 | manufacturing I

SQL > select *

from project\g
ERROR : Error reading table "project” definition
SQL > select *

from assignment\g

Query OK.



5 rows matched.

1
-

1 1
I o

| emp_no | proj_no | hours_charged |

1
+

|2

1
-

1123
1123
1124
1124
1125

1 1
g -

| 120 I
1176 !
| 250 I
| 432 I
| 640 I

1
T

SQL > select a.emp_name, c.proj_name, b.dept_name

1
e

1 1
w i

where a.emp_no = d.emp_no

and c.proj_no = d.proj_no

and a.dept_no = b.dept_no

Query OK.

5 rows matched.

order by a.emp_name\g

from employee a, department b, projects c, assignment d

1
L

I -1
T ¥

| emp_name | proj_name | dept_name |
| green | Payroll | engineering |
| green | General Ledger | engineering |
| jones | Accts Recéivable | Accounting |
| smith | Accts Receivable | Sales I
| smith | Payroll | Sales x

Il 1
LA T
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] i o ra‘ o k74
douh 2. uadndnidannimassulisunssuulasiusinuitudinga-dBASE

Script started on Thu Apr 25 18:12:20 1996

phueng: {1} db2sql - -p emp_no -d test -t employee -¢ -wwv employee.dbf
Opening dbase file

dbf-file: employee.dbf, database: test, table: employee

Number of records: 5

NAME: LENGTH: TYPE:
EMP_NO 5 N
EMP_NAME 25 C
DATE_HIRED 8 D
SALARY 10 N
DEPT_NO b N

Making connection to server
Selecting database

Dropping table (if exists)

Building CREATE-clause

Sending create-clause

CREATE TABLE employee (emp_no int primary key,emp_name char (25),date_hired
char (8),salary real,dept_no int)
Inserting records

Inserting record 0

Closing up....

phueng: {2} sql test

Welcome SQL Prototype. V.1.0.0.

Type \h for help.



SQL > employee\f

Database = test

Table = employee

| Field | Type | Lengthl Not Null | Key |
| emp_no lint 14 Y by |
| emp_name Ichar 125 [N IN |
| date_hired | char 18 IN IN |
| salary lreal 18 [N IN |
| dept_no [int | 4 [N IN |

Il Il 1 Il I 1
T T i 5 T 5 A =3

SQL > select * from employee\g
Query OK.

5 rows matched.

1 1 Il 1 1
G o T e == i

I emp_no | emp_name | date_hired | salary | dept_no
[ | jones | 19840506 120000 |30
2 | smith | 19830204 122000 120
§ 3 | brown | 19820921 121000 130
|4 | green [ 19200712 118000 |40
3 | white 119851111 125000 1|20

phueng: {3} exit
Script done on Thu Apr 25 18:14:22 1996
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1 ==x [ rn‘ 1 ' d' a e 1 a a
doui 3. uadninidanssunlunsunaseumanedaljiAn1saeaund

1, wmmmLﬁu%’ﬂy‘mmm@umm'iﬂu“@ 100 A%s
Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC i386

Insert 100 rows into new key table gave -
0.56 seconds real time
Total time = .56

Average operations per second = 178

Insert 100 rows into key table (delete all rows before insert) gave -
7.43 seconds real time
Total time = 7.43

Average operations per second = 13

Select 100 rows using primary key :-
0.63 seconds real time
Total time = .63

Average operations per second = 158

Insert 100 rows into new non-key table gave :-
0.47 seconds real time
Total time = .47

Average operations per second = 212
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Insert 100 rows into non-key table (delete all rows before insert) gave -
7.43 seconds real time
Total time = 7.43

Average operations per second = 13

Select 100 rows without a key :-
0.69 seconds real time
Total time = .69

Average operations per second = 144

2. nagaLLNteyaLazaaunINdaya 500 A

Test SQL Prototype Performance. ~ Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC 1386

Insert 500 rows into new key table gave -
2.56 seconds real time
Total time = 2.56

Average operations per second = 195

Insert 500 rows into key table (delete all rows before insert) gave :-
39.07 seconds real time
Total time = 39.07

Average operations per second = 12



Select 500 rows using primary key :-
3.25 seconds real time
Total time = 3.25

Average operations per second = 153

Insert 500 rows into new non-key table gave :-
1.99 seconds real time
Total time = 1.99

Average operations per second = 251

Insert 500 rows into non-key table (delete all rows before insert) gave :-
33.96 seconds real time
Total time = 33.96

Average operations per second = 14

Select 500 rows without a key :-
5.04 seconds real time
Total time = 5.04

Average operations per second = 99

3 71ma@uL*?w'mﬁ’l’@uual.n.@m@unm‘z”zﬂga 1000 AXs
Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC i386
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Insert 1000 rows into new key table gave :-
5.47 seconds real time
Total time = 5.47

Average operations per second = 182

Insert 1000 rows into key table (delete all rows before insert) gave :-
72.73 seconds real time
Total time = 72.73

Average operations per second = 13

Select 1000 rows using primary key :-
7.02 seconds real time
Total time = 7.02

Average operations per second = 142

Insert 1000 rows into new non-key table gave :-
3.85 seconds real time
Total time = 3.85

Average operations per second = 259

Insert 1000 rows into non-key table (delete all rows before insert) gave :-
77.21 seconds real time
Total time = 77.21

Average operations per second = 12
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Select 1000 rows without a key :-
13.72 seconds real time
Total time = 13.72

Average operations per second = 72

4. nageuiiniayauaraaunNdays 2000 AT
Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995

jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC i386

Insert 2000 rows into new key table gave :-
12.58 seconds real time
Total time = 12.58

Average operations per second = 158

Insert 2000 rows into key table (delete all rows before insert) gave -
145.79 seconds real time
Total time = 145.79

Average operations per second = 13

Select 2000 rows using primary key -
15.96 seconds real time
Total time = 15.96

Average operations per second = 125
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Insert 2000 rows into new non-key table gave :-
7.67 seconds real time
Total time = 7.67

Average operations per second = 260

Insert 2000 rows into non-key table (delete all rows before insert) gave :-
156.17 seconds real time
Total time = 156.17

Average operations per second = 12

Select 2000 rows without a key -
41.91 seconds real time
Total time = 41.91

Average operations per second = 47

4, wmmmLﬁu%’mgmm:mun'm%gﬂ 5000 A3
Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC i386

Insert 5000 rows into new key table gave :-
45.23 seconds real time
Total time = 45.23

Average operations per second = 110
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Insert 5000 rows into key table (delete all rows before insert) gave :-
390.92 seconds real time
Total time = 390.92

Average operations per second = 12

Select 5000 rows using primary key :-
51.75 seconds real time
Total time = 51.75

Average operations per second = 96

Insert 5000 rows into new non-key table gave :-
19.74 seconds real time
Total time = 19.74

Average operations per second = 253

Insert 5000 rows into non-key table (delete all rows before insert) gave :-
387.24 seconds real time
Total time = 387.24

Average operations per second = 12

Select 5000 rows without a key :-
217.24 seconds real time
Total time = 217.24

Average operations per second = 23 :
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5. naaaLRntayauazaaunadaya 7000 AX

Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC i386

Insert 7000 rows into new key table gave -
75.28 seconds real time
Total time = 75.28

Average operations per second = 92

Insert 7000 rows into key table (delete all rows before insert) gave :-
549.65 seconds real time
Total time = 549.65

Average operations per second = 12

Select 7000 rows using primary key -
83.34 seconds real time
Total time = 83.34

Average operations per second = 83

Insert 7000 rows into new non-key table gave :-
27.70 seconds real time
Total time = 27.70

Average operations per second = 252



Insert 7000 rows into non-key table (delete all rows before insert) gave :-
524.85 seconds real time
Total time = 524.85

Average operations per second = 13

Select 7000 rows without a key :-
406.74 seconds real time
Total time = 406.74 ‘

Average operations per second = 17

6. ‘mmaﬂuLﬁui"ﬂuuauam@umm’iﬂga 10000 As
Test SQL Prototype Performance. ~ Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC 386

Insert 10000 rows into new key table gave :-
133.64 seconds real time
Total time = 133.64

Average operations per second = 74

Insert 10000 rows into key table (delete all rows before insert) gave :-
772.66 seconds real time
Total time = 772.66

Average operations per second = 12
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Select 10000 rows using primary key :-
142.29 seconds real time
Total time = 142.29

Average operations per second = 70

Insert 10000 rows into new non-key table gave :-
39.54 seconds real time
Total time = 39.54

Average operations per second = 252

Insert 10000 rows into non-key table (delete all rows before insert) gave :-
800.12 seconds real time
Total time = 800.12

Average operations per second = 12

Select 10000 rows without a key -
811.66 seconds real time
Total time = 811.66

Average operations per second = 12

7. vwm'auLﬁu?’fﬂz‘gmm:aﬂunmﬁ@uﬂﬂ 50000 AFa
Test SQL Prototype Performance.  Test machine = FreeBSD phueng.ac.th 2.0.5-
RELEASE FreeBSD 2.0.5-RELEASE #0: Sat Jun 10 10:46:56 1995
jkh@westhill.cdrom.com:/usr/src/sys/compile/GENERIC 386




Insert 50000 rows into new key table gave -
2442.18 seconds real time
Total time = 2442.18

Average operations per second = 20

Insert 50000 rows into key table (delete all rows before insert) gave :-
7700.80 seconds real time
Total time = 7700.80

Average operations per second = 6

Select 50000 rows using primary key :-
2311.18 seconds real time
Total time = 2311.18

Average operations per second = 21

Insert 50000 rows into new non-key table gave :-
213.89 seconds real time
Total time = 213.89

Average operations per second = 233

Insert 50000 rows into non-key table (delete all rows before insert) gave :-
5050.07 seconds real time
Total time = 5050.07

Average operations per second = 9



Select 50000 rows without a key -
19438.96 seconds real time
Total time = 19438.96

Average operations per second = 2
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