O J oy Ul WN -

OO U UTUIUTUTUTUTOTUTOT B DB DB DS DD WWWWWWWWWWNNRNONNNRNONNONORNNNNNR PR e
OO IO T D WNRPOW®OW-JdNUT R WNRFROWOOW-JNUERWNROW®O-JdJANTD™ WNROW®O-JOAUBRWNROWOWJo U S WN R O W

/* RO R IR I e b b b S Ib b 2 Sb b b db b b b S b db b b dh S b d S b b S S S db b b b S b b Ib b b db I b b Sb b db S b SR I b I Ib b S IR I S Ib b b b I b S I b 4

INTRODUCTION TO STRUCTURED QUERY LANGUAGE FOR DATA ANALYTICS
SF2550Q0L6172025, 2025/11/17 - 2025/12/17

https://folvera.commons.gc.cuny.edu/?cat=35
PR b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b d b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 4

SESSION #9 (2025/12/16): CREATING DATABASE OBJECTS

1. Parameters, user-defined functions and stored procedures
R I b b b b b b b S b ab b d b b b I b b b b b b b b b b S b b b b b b b b b db b b b db b A b b b 2 b b b b b b b b b b b b b b b b b b d b b b d b b b b b 4

1. LAB #10 (QUICK REVIEW)
1.01. In schema "labl0" in database "“labs’, create table “students’
(referenced as “labs.lablO.students’) with the following structure.

student id INT NULL

student fname VARCHAR (50) NULL
student lname VARCHAR (50) NULL
student phone VARCHAR (15) NULL
student dob DATE NULL

record date DATE NULL

KAk AR A A AR A AR A A AR A AR A A A I A A A A AR A AR A A AR A A AR I A AR A AR A A A A Ak A A kA Ak AR kA Ak kA kKK */

CREATE SCHEMA 1ablO;

CREATE TABLE lablO.students ( -- 01. rule of thumb: table
-- names in plural
student id INT NULL, -- 02. declared as INT; can
- accept NULL (can have no
-= value)
student fname VARCHAR(50) NULL, -- 03. declared as VARCHAR(50) ;

-= can accept NULL (can
-— have no value)

student lname VARCHAR(50) NULL, -- 04. declared as VARCHAR (50) ;
-= can accept NULL (can
-— have no value)

student phone VARCHAR(15) NULL, -- 05. declared as VARCHAR (50);
-= can accept NULL (can
-— have no value)

student dob DATE NULL, -- 06. declared as DATE

-- DATETIME 4/08/2024 21:54
-- DATE 4/08/2024
-- TIME 21:54

- can accept NULL (can
—-— have no wvalue)

record date DATE NULL -- 07. declared as DATE; when
—-= record was created; can
- accept NULL (can have no
—-= value)

)

/* RO R IR I e b b b I Ib b 2 Sb b b db b b b I b S db b IR S b d S b b S S b db b b b S b b Ib b b db I b 2 Sb b Ib S b SR I b db  Ib b S IR I S Ib b b b I b S I b 4

1.02. Populate the table with some data of your choice.

If we do not have a value for a specific field, we can push an empty
string or NULL.

KA AR A A AR A AR A A AR A AR A A A I A A A A AR AR A R A A A IR AR A AR I A AR A AR A AR A A A hA AR kA A Ak ARk A Ak kA kKK */

INSERT INTO labl0O.students
VALUES (
Ly,
'Joe',
"Smith',
'555-123-4567",
'1980/05/01"',
GETDATE () -- 01. built-in function to
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)
(

2,

'Mary',
'Jones',
'212-555-1000",
'1983/05/16",
GETDATE ()

)

(

3

'Peter’',
'Johnson',
NULL,

'06/01/1980",
GETDATE ()
)

retrieve system DATETIME

inserting empty strings
(*7) or NULL since we
have no values for
fields in order to
insert same number of
values as columns

/* RO R IR I e b b b I Ib b d Sb b b db b b 2 I b db b e dh S b d S b b dh S S Ib b b b S b d Ib b b db I b 2 S b db b b SR I b db  Ib b e IR I S Ib b b d I b S I b 4

We do not need to call columns in order as long order as long as

values are pushed in the same order
field 2,

KA AR A A AR A AR A A AR A AR A A A A A A A AR A AR A A A IR AR A AR I A AR A A A A A A ARk A A kA Ak AR kA Ak Ak kKK */

student id,
student fname,
student lname,
record date

)

VALUES (

4y
'Smith',
'Tom',
GETDATE ()
)i

In the example below,

The values in “student id"

(value 1 in field 1, wvalue 2 in

value 3 in field 3 and value 7 in field 7).

INSERT INTO lablO.students (

do not need to be in order.

inserting values to only
four (4) columns;
indicating which four
(4) columns

values to be inserted in
columns “student id’,
"student fname’,
‘student lname’ and
‘record date’ receiving
value from “GETDATE ()

/* RO R IR I e b b b I Ib b d Sb b b I b b 2 S b db b IR S b d S b b dh S b db b b R S b b db b b db I b 2 S b Ib S b SR I b db  Ib b S IR I S Ib b b b I b S I b g 4

we insert row 6 before 5.

(the row identifier) are unique, but they

If we need to insert values in ‘student id" automatically in
incremental order, we would need to use "IDENTITY(1l,1)  as part of

the table structure.
value as 1.
incremented by 1.

Refer to

The first integer indicates that the first
The second integer indicates that the value is

https://www.w3schools.com/sgl/sql autoincrement.asp for more

information.

CREATE TABLE lablO.students (

student id INT NOT NULL IDENTITY (1, 1) PRIMARY KEY,

student fname VARCHAR (50) NULL,
student lname VARCHAR (50) NULL,
student phone VARCHAR(15) NULL,
student dob DATE NULL,

record date DATE NULL

):

KA A AR A AR A AR A A AR A AR A A A A A A A AR A A R A A A IR A A AR I A AR A AR A A A AR hA AR kA Ak AR kA Ak Ak kKK */
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INSERT INTO lablO.students

VALUES (
6,
'John',
'Scott',
Yy -- 01. inserting empty strings
Y, —-— (*7) or NULL since we
—-= have no values for
—-— fields in order to
—-= insert same number of
—-= values as columns
GETDATE () -- 02. built-in function to
- retrieve system DATETIME
)
(
5

4

'Mary Ann',

'Saunders’',

Yy -- 03. inserting empty strings
vy, - (*7) or NULL since we
—-= have no values for

—-— fields in order to

—-= insert same number of
—-= values as columns

GETDATE () -- 04. built-in function to
- retrieve system DATETIME

)i
/* R I e e b b b b b Sh Ih Sb a2 2 b b b b b b dh dh g g b b b b b b Sh 4 S S b b b b b b Ih Sh S 2 2 b b b b b dh dh db S db b b b b b b dh S S 2 b b b b b (b S b4
We can also delete/destroy data objects.

For the time being, we will work with tables
(https://techonthenet.com/sqgl server/tables/drop_ table.php).

Once an object is deleted, there is no way to rescue the data
("ROLLBACK") unless first creating a ~SAVEPOINT®
(https://technet.microsoft.com/en-us/library/msl178157.aspx) .

In the example below, we destroy ( DROP') table "labl0.students’
understanding that, once we do, we cannot recover the structure or
the data.

KAk A AR A AR A AR A A AR A AR A A A A A A A AR A A R A A AR A R A AR I A AR A AR A A A A A hA ARk A A Ak ARk A Ak Ak kKK */

DROP TABLE lablO.students;

/* R iR b b b b b S b S b d b db b d b db b d b b b b b b b b b b b b b b b b b b b b db b I b b b b b b b b b b b b b b b b b b I b b b b b b b 4 b b b b b 4
In the case of tables, we can destroy ( TRUNCATE') the data in the

table without affecting the structure of the table understanding

that, once we do, we cannot recover the data.
R I b b b b b b b b b b b b b b b 2 b b b b b b b b b b b b b b db b b b b b b b b b b b b b b b b b b b b b b db b b b b b b b b b b b b b b I b b b g */

TRUNCATE TABLE lablO.students;

/* RO R IR I e b b b I Ib b b db b b I I b 2 db b Ib b b IR S b d S b b db S S db b b b S b b Ib b b db I b b Sb b Ib S b IR I b db  Ib b S dR I S Ib b b S I b I b 4

We can also modify ("ALTER') data objects
(https://techonthenet.com/sgl_ server/tables/alter table.php).

ADD to add a column to a table
DROP to delete a column to a table
ALTER to change the data type or size of a column
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.03. Change the structure of table

* Add “email”
Drop "Email"
is no means to rename any object.

Add “student email® as VARCHAR(100) .
Alter the size of “student email”™ to 50.
Alter “student id" to 'NOT NULL'.

Alter ‘record date’,
"NOT NULL".

Alter “student id® to “VARCHAR(S5) .

Try to change “student fname' to FLOAT.

as VARCHAR(100) .

* ok ok *

* ok

because we want a different name.

“labl0.students .

Remember that there

"student fname® and ‘student lname’ to

Note you will get an error

since a string cannot be made into a number.
R I b b b b b b b b b b b b b b b 4 b b b b b b b b b b db b b db b b b b b b b b b b b b b b b b b b b b b b db b b b b b b b b b b b b b b a2 b4 */

ALTER TABLE 1abl0.students -- 01.
ADD email VARCHAR(100); -=
ALTER TABLE 1abl0.students -- 02.
DROP COLUMN email; -=
ALTER TABLE lablO.students -- 03.
ADD student email VARCHAR(100); -
ALTER TABLE 1abl0.students -- 04.
ALTER COLUMN student email VARCHAR(50) NULL; -=
ALTER TABLE labl0O.students -- 05.
ALTER COLUMN student id INT NOT NULL; -
ALTER TABLE labl0O.students -- 06.
ALTER COLUMN record date DATETIME NOT NULL; —=
ALTER TABLE 1abl0.students -- 07.
ALTER COLUMN student fname VARCHAR(25) NOT NULL;--
ALTER TABLE labl0O.students -- 08.
ALTER COLUMN student lname VARCHAR(25) NOT NULL;--
ALTER TABLE lablO.students -- 009.
ALTER COLUMN student id VARCHAR(D) ; -=

adding new column
"Email’; no need to
specify that we are
adding a column

dropping (deleting)
column ‘Email’ as there
is no SQL statement to
rename data objects;
must specify that we are
dropping a column

adding new (replacement)
column "student email’;
no need to specify that
we are adding a column

altering column with new
data type VARCHAR(50)
from VARCHAR(100) and
"NOT NULL'; must
specify that we are
altering a column

altering column as
"NOT NULL'; must
specify that we are
altering a column

altering column with new
data type DATETIME from
DATE and “NOT NULL;
must specify that we are
altering a column

altering column with new
data type VARCHAR (25)
from VARCHAR(50) and
"NOT NULL'; must
specify that we are
altering a column

altering column with new
data type VARCHAR(25)
from VARCHAR(50) and
"NOT NULL'; must
specify that we are
altering a column

altering column with new
data type VARCHAR (5)
from INT; no error

during conversion; must
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ALTER TABLE lablO.students -- 10.

ALTER COLUMN student id INT NOT NULL; --

ALTER TABLE lablO.students -- 11.

ALTER COLUMN student fname FLOAT; —=

specify that we are
altering a column

altering column back to
data type INT from
VARCHAR (5); no error
during conversion; must
specify that we are
altering a column

trying to alter column
to data type FLOAT from
VARCHAR (25); conversion
failure due to format
incompatibility (letters
to numbers)

/* R R R R I R I I R I I I I I b b b b b b I b b I b S I b b I I I e S S I b b b b b I b b b b A b Sh b b I Ih b b Ib b b b b b I dh b 4

1.04. Update (overwrite)
"No Number®

space ()

where there is no value
or empty string (7).

the value of column “student phone’ passing value
(IS NULL")

or there is an empty

R R I R I I I I I I I I I b I I b b b S IR I b I I b I I I S I b S I I b b I b b I b b I b b b IR b b I b I 2 b b b 4b b */

UPDATE lablO.students

SET student phone = '"No Number'

WHERE student phone IS NULL -- 01.
OR student phone = ' ' -— 02.
OR student phone = ''; -- 03.

checking for NULL
checking for a space
checking for an empty
string

/* R R R R I I I B I I b b b e b b b I b b I b S I b b I I I e b S I b I b b b S b b b b b b b Ih b b S b b b Ih b b b b b I dh b i 4

1.05. Update (overwrite)

the value of column “student email’ passing the

value of the concatenation of “student fname' and “student lname’

with a period (°.")
"john.smith@foobar.foo’ for “student fname"
"student lname’ with value of “Smith’.

between the two columns -- for example,
with value of

“John” and

R R R I R B I I I I I I I I I I 2 b I I b b b S I I b I b b I e S S e b S I I b b I b b I b b b I b b b IR b b I b I 2 b b b 4b b */

UPDATE 1ablO.students

SET student email = LOWER (CONCAT (
student fname,
student lname,
'@foobar.foo’

))

/* R R R R I I I I I I I e I A e b S b I b b I b b b b b I I I e S S I b b b b S b b b b b db b Ih b b I b b b Ib b b b b b I dh a4

1.06.
is NULL or has an empty space ( )

In the example below, we UPDATE column "record date’ where the field
with value from

"GETDATE () " .

R R I R B I I I B I i I I I I I I e b I I b b b S I I b I I I I I I S I b S I I b b I b b I b b I b b b IR b b I b I 2 b b b 4 b */

UPDATE lablO.students

SET record date = GETDATE()

WHERE record date IS NULL
OR record date = '';

/* R R R R I R I I I I I I I I e b S b b b b I b b I b S I b b I I I e S S I b I I b b I b b b b dh b Ih b b I b I b Ib b b b b b I dh a4

In the example below, we can UPDATE “student dob’ to °1980/01/23"°

where “student id® is "1°

R R B I S R B I I B I i I I I I I I I b I I b b I b S I I b I I I I I I S I b S I I b b b b I b b b I b b b b b b I b I 2 b b b 4 b */

UPDATE lablO.students
SET student dob = '1980/01/23"
WHERE student id = 1;
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/* R R R R I R I B I I I I I I b A e b b b I b b I b b I b b I I S I e S S I b b b b b b b b dh b Ih b b S Ih b b Ib b b b b b I dh b 4

2. LAB #11 (CREATING OBJECTS)
2.01. In schema "labll" in database “labs’, create table “grades’
(referenced as “labs.labll.grades’) with the following structure.

grade_ id INT NOT NULL UNIQUE
student id INT NOT NULL
student grade FLOAT NOT NULL

grade comment VARCHAR(255) NULL

R R I S e B I I B I I I I I I I I b I I b b b S I I b I I b I e S S e b I I b b b I b b I b b b I b b b R b b I b I 2 b b b 4b b

CREATE SCHEMA labll;

CREATE TABLE labll.grades (
grade id INT NOT NULL UNIQUE,
student id INT NOT NULL,
student grade FLOAT NOT NULL,
grade comment VARCHAR(255) NULL

)

*/

/* R R R R I I I I I I I I b b A e b S b I b b I b b I b b I I I e S S I b I b b I b b b b db b Ih b b I Ih ah b Ib b I b b b I dh a4

2.02. Then populate the table with some data of your choice.

R R I B B I I I I I I I b I I b b b S I I b I b b I I S S b b S I I b b I b b I b b I b b b SR b b I b I 2 b I b 4 b

INSERT INTO labll.grades
VALUES (

1,

1,

80,

'"He missed the midterm.'

'He slept in class.'

*/

/* R R R R I R I I I S I I I I I I b A e I b b I b b I b S I b b I I I e S S I b b b b S b b b b b db b Ih b b S b b b Ib b b b b b 2 dh a4

2.03. Since we have shared ( student id') data between "labs.labll.grades"
and "“labs.labl0O.students’ from the previous lab, we can retrieve all
the data from “labs.lablO.students’® (main) and any related data from

“labs.labll.grades’ (secondary) without duplicate rows ( SELECT
DISTINCT ) .

R R I R B I I I I I I I I I I b I I b b b S I I b I b S I e I S I b S I b b b I b b I b I b b b b b b b I b I 2 b b b 4 b

SELECT DISTINCT lablO.students.student id,
labl0.students.student fname,
labl0.students.student lname,
labl0.students.student phone,
labl0.students.student dob,
labl0.students.record date,
labll.grades.grade_ id,

-— labll.grades.student id AS Exprl,
labll.grades.student grade,
labll.grades.grade comment

FROM 1labl0.students

LEFT OUTER JOIN labll.grades
ON lablO.students.student id = labll.grades.student id

ORDER BY student lname;

*/
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/* R R R R I I B I I I I I b b e b S b I b b I b S b b b I I I e b S I b I b I b S b b b b db b Ih b b S Ih b b Sh b b b b b I dh b i 4

As an alternative, we can use an alias ("AS’) for each table to make
our code tidier and to avoid repeating the database and schema before
each table ( <database>.<schema>.<table>' or "<schema>.<table>")
throughout the query.

s’ for "labl0.students’
‘g’ for "labll.grades’

R R I S e B I I B I I I I I I I I b I I b b b S I I b I I b I e S S e b I I b b b I b b I b b b I b b b R b b I b I 2 b b b 4b b */

SELECT DISTINCT s.student id,
s.student fname,

Q 0 0 » »

.student Iname,
.student phone,
.student dob,
.record date,
.grade_1id,

-- g.student id AS Exprl,
g.student grade,

g.grade_ comment

FROM lablO.students AS s

LEFT OUTER JOIN labll.grades AS g
ON s.student id = g.student id

ORDER BY student lname;

/* R R R R I I I I I I S I I I e b b b b b b I b b I b S I b b I I I e b S I b I b b b S b b b b b db b Ih b b S Ih b b Sb b b b b b I dh a4

2.04.

Since we can query " labs.labl0O.students’® (main table) and

“labs.labll.grades’ (secondary table), we can also CREATE VIEW
"labs.labll.students grades vw  from it.

Since a VIEW calls a "SELECT  statement and is of the same hierarchy
as a TABLE, we can query the VIEW as if it were a TABLE.

CREATE VIEW schema.view name
AS
(
SELECT
)

R R I S I B I I I e I I I I I I I I I b I I b b b S I I b I I S I I I S I b b I I b b I b b I b b I b b b b b b I b I 2 b b b 4 b */

CREATE VIEW labll.students grades vw

AS

SELECT DISTINCT lablO.students.student id,

lablo.
lablo.
lablo.
lablo.
lablo0.

labll

students.
students.
students.
students.
.record date,
.grades.grade_id,

students

student fname,
student lname,
student phone,
student dob,

-- labll.grades.student id AS Exprl,
labll.grades.student grade,
labll.grades.grade comment
FROM 1lablO.students
LEFT JOIN labll.grades
ON lablO.students.student id = labll.grades.student id
-— ORDER BY student lname;

/* R R R R I I I I I I I S I I I b b e b b b I b b I S S I b b I I I e S S I b b b b b I I b b b b dh b Ih b b S Ih b b Ib b b b b b I dh b i 4

As an alternative, we can use an alias ('AS’) for each table to make
our code tidier and to avoid repeating the database and schema before
each table (" <database>.<schema>.<table>" or “<schema>.<table>")
throughout the query.

s’ for "labl0O.students’
‘g’ for "labll.grades’
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R R I I B I I I I i I I I I I I b I I b b b S I I b I b b I e S S I b S I I b b I b b I b b b I b b b R b b I b I 2 b I b 2 e */

ALTER VIEW labll.students grades vw

AS

SELECT DISTINCT s.student id,
s.student fname,

.student Iname,

.student phone,

.student dob,

.record date,

.grade_1id,
-- g.student id AS Exprl,
g.student grade,
g.grade_ comment

FROM 1labl0O.students AS s

LEFT OUTER JOIN labll.grades AS g
ON s.student id = g.student id

-— ORDER BY student lname;

Q 0 0 » »

/* R R R R I R I I e R I I I I I I A e b b b I b b I b S I b b I I I e S S I b b I b b S I b b b b A b I b b I Ih b b Ib b b b b b b b 4

Although we can UPDATE a record when we change any existing wvalue,
there are situations where we need to keep track every transaction
historically -- for example, to keep track of bank transactions. 1In
such scenario, we should INSERT a new record for each transaction
with a separate column to record the time stamp.

First we would need to add a column for the time stamp.

Then we would push the value of "GETDATE()  into the new column. Of
course, for this to work all records should have a value in new
column.

To retrieve the latest record for student, we would need to call the
"MAX () © value of all fields in the query and group the results by an

identifier -- for example, "student id' in the example below.
KA AR A A AR A AR AR AR A AR A A A I A A A A AR AR A R A A A IR AR A AR I A AR A A A A AR A A AR A kA Ak AR kA Ak Ak kK */

ALTER TABLE labll.grades -- 01. adding ‘“grade timestamp’
ADD grade timestamp DATETIME; -= to table “labll.grades"

UPDATE labll.grades -- 02. inserting values into
SET grade timestamp = GETDATE () ; -= ‘grade timestamp’

INSERT INTO labll.grades -- 03. inserting two new
VALUES ( records at the same time
1, hence writing the same

1, value of "GETDATE ()  to

90, both records
'teacher''s pet',

GETDATE ()

),

(

Sy

2y

85,

L)

4
GETDATE ()
)

INSERT INTO labll.grades -- 04. inserting a new record
VALUES ( -- for “student id® 1

L,

ey

95,

'grade change',

GETDATE ()

)
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DECLARE (@p student id INT = 1

SELECT DISTINCT TOP | labll.grades.student id,
labl0.students.student fname,
labl0.students.student lname,
labll.grades.grade id,
labll.grades.student grade,
labll.grades.grade timestamp

FROM labll.grades

INNER JOIN lablO.students

ON labll.grades.student id = lablO.students.student id

WHERE labll.grades.student id = @p_ student id
GROUP BY labll.grades.student id,
labl0.students.student fname,
labl0.students.student lname,
labll.grades.grade_ id,
labll.grades.student grade,
labll.grades.grade timestamp
HAVING grade timestamp = ( -- 05.
SELECT MAX(grade timestamp) -=
FROM labll.grades --
WHERE student id = (@p_student id --
)i

calling the maximum
value of

‘grade timestamp’ for
latest transaction

/* R R R R I I R I S I I I I b b e b S b I b b I b S I b b I I I I S S I b I b b b b b b A b Ih Sh b S Ih b b Ib b I b b b I dh a4

As an alternative, we can use an alias ( AS")

for each table to make

our code tidier and to avoid repeating the database and schema before

each table ("<database>.<schema>.<table>" or
throughout the query.

‘g’ for "labll.grades’
s’ for "labl0O.students’

‘<schema>.<table>")

R R I B e B I I e I I I I I I I b I I b b b S I I b I I b I I S S I b S I I b b I b b I b b I b b b IR b b I b I 2 b I b 2 e */

SELECT DISTINCT MAX(s.student id) AS student id,
MAX (s.student fname) AS student fname,
MAX (s.student lname) AS student lname,
MAX (s.student phone) AS student phone,
MAX (s.student dob) AS student dob,

MAX (s.record date) AS record date,

MAX (g.grade id) AS grade id,

MAX (g.student grade) AS student grade,
MAX (g.grade comment) AS grade comment,
MAX (g.grade timestamp) AS grade timestamp

FROM labll.grades AS g

INNER JOIN lablO.students AS s
ON g.student id = s.student id

GROUP BY g.student id;

/* R R R R I I I I I R I I S I I b S e b S b I b b I b S I b b I I S I e S S I b A b b b S b b b b b A b Ih b b S b b b Ih b I b b b I dh a4

3. LAB #12 (PROCEDURES)

3.01. Understanding that the following is the structure for a procedure
(https://techonthenet.com/sgl server/procedures.php)

CREATE PROCEDURE procedure name [@input param data type]

AS

BEGIN
[DECLARE @output param data type
SET @output param = some value]
executable code

END;

that we EXECUTE (EXEC) in order for it to run,

EXEC procedure name [@input param]

write a procedure ‘strings2 sp’ in schema "labl2’ in database "labs’
to concatenate two (2) strings with an empty space (° ) between the
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two strings.

HINT: two (2) input parameters to produce one

(1) output parameter

with the minimal size of the sum of the sizes of the first
input parameter and the second input parameter

3.02. To test that procedure "labl2.strings2 sp  works, execute the
procedure passing first name and last name.

HINT: EXEC procedure name (@in paraml,

@in param2)

KA AR AR AR A AR A A AR A AR A A A AR A A AR AR A A AR A A AR I A AR A A A A A A A Ak A A kA Ak ARk ARk kA, kK */

CREATE SCHEMA labl2;

CREATE PROCEDURE labl2.string2 sp 01l. start of procedure
@in stringl VARCHAR(50), accepting two (2) input
@in string2 VARCHAR(50) parameters
AS
BEGIN
DECLARE (@out string VARCHAR(101) 02. accepting VARCHAR (50)
for "@in stringl’,
VARCHAR (1) for a space
and VARCHAR (50) for
"@in string2’®
SET @out string = CONCAT ( 03. push value returned from

@in stringl,

) ]
14
@in string2

)

the concatenation of the
values of the three (3)
input parameters into
output parameter

-= “@out string’
PRINT Qout string -- 04. print value of
-= "@out string’ to console
END;

/* RO R IR I e b b b I Ib b 2 Sb b b db b b 2 S b S db b dh S b d S b b S S b db b b b S b b Ib b b db 2 b 2 Sb b Ib S b IR I b I Ib b S IR I S Ib b b b S b S I b 4

3.03. Then we execute procedure "labl2.string2 sp’ passing two (2) values.
Passing more or fewer values will return an error.

Msg 201, Level 16, State 4, Procedure labl2.string2 sp,
Line 0 [Batch Start Line 53]
Procedure or function 'string2 sp' expects parameter

'@in string2', which was not supplied.
R R R e b b b b b b b S S I 2 b b b b b dh dh dh g g 2 b b Sb b b dh db g g b b b b b Ib b S S 2 2 b b b b Sh b b 2 2 g b b b b b b dh S S b b 2 b b (Sb (Ib b g 4 */

EXEC labl2.string2 sp 'John', 'Smith';

/* R iR b b b b b S b S b a b db b d b db b d b b b b b b b b b b b b b b b b b b b b db b I b b b b b b b b b b b b b b db b b b b b b b b b b b 4 b b b b b 4
4. LAB #13 (FUNCTIONS)
4.01. Understanding that the following is the structure for a function
(https://techonthenet.com/sgl_ server/functions.php)

CREATE FUNCTION function name (@input param data type)
RETURNS data_ type
AS
BEGIN
DECLARE (@output param data type
SET @output param = some value
executable code
RETURN output param
END;

that affects a field or other value,
function name (field)

write function “strings2 udf ()  in schema "labl3’ in database "labs’
to concatenate two (2) strings with an empty space (° ) between the
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two strings.

HINT: two (2) input parameters to produce one (1) output parameter
with the minimal size of the sum of the sizes of the first
input parameter and the second input parameter

4.02. To test that function "labl3.strings2 udf ()  works, write a query
calling all values from "APl.ContactUpdates ™ using function
"labl3.string2 udf ()" on "first name’ and "last name’.

HINT: SELECT function name (€in paraml, @in param2)

R R I S e B I I I I I I I I I I I I I b I I b b I b S I I b I I S I e S S I b S I b b b I b b I R b b I b b b b b b I b I 2 b I b 4 b */

CREATE SCHEMA 1abl3;

CREATE FUNCTION labl3.string2 udf ( -- 01. start of function
@in stringl VARCHAR(50), -= accepting two (2) input
@in string2 VARCHAR(50) -= parameters
)

RETURNS VARCHAR(101) -- 03. returning same datatype

-= and size as output
- parameter “Qout string’,
- in this case

AS
BEGIN
DECLARE (@out string VARCHAR(101) -- 04. accepting VARCHAR(50)
- for "@in stringl’,
-= VARCHAR (1) for a space
-= and VARCHAR (50) for
- "@in string2”
SET @out string = CONCAT ( -- 05. push value returned from
@in stringl, - the concatenation of the
v, -- values of the three (3)
@in string2 -= input parameters into
) -= output parameter
- “@out string’
END;

/* R R R R I I I B R I I I I S e b b b I b b I S b I b b I I I e S S I b A b b S b b b b b dh b Ih b b I b b b Ib b b b b b I dh b 4

4.03. Then we use function "labl3.string2 udf’ passing two (2) values.
Note that passing more or fewer values will return an error.

Msg 313, Level 16, State 2, Line 101
An insufficient number of arguments were supplied for the

procedure or function labl3.string2 udf.
KA AR A A AR A AR A A AR A AR A A A AR A A AR AR A A AR AR A AR I A AR A AR A A A A A hA AR kA A Ak AR kA Ak Ak kKK */

SELECT labl3.string2 udf('John', 'Smith');

/* R R R R I R I I I R I I I I b b S e b S b I b b I b b I b b I I I I S S I b b b b b A b b b b b A b Sh b b S Ih b b Ib b I b b b I dh a4

5. LAB #14 (FUNCTIONS)
5.01. Make a function to dress up phone numbers as ~ (xxX) XXX-XXXX 1in

schema "labl4d .
PR I b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b d b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b 4 */

CREATE SCHEMA labl4;

CREATE FUNCTION labl4.phones udf (@in phone VARCHAR(15))
RETURNS VARCHAR(15) -- 01. need to remember that a
-= function RETURNS a value

AS
BEGIN
DECLARE @out phone VARCHAR(1D5)
SET @out phone = CASE -- 02. "CASE" clause to check
WHEN @in phone IS NOT NULL -= if "CONCAT' needs to be
OR @in phone <> "' - run

OR (@in phone NOT LIKE (' (%)%-%") -- 03. checking if phone is
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-= already formatted
THEN CONCAT (
l(l,
LEFT(Qin phone, 3),
l) l,
SUBSTRING (Gin phone, 4, 3),

14
RIGHT (@in phone, 4)

)
ELSE Qin phone
END -- 04. ending/closing “CASE"
-- clause
RETURN (out phone -- 05. returning value of
-= function
END; -- 06. ending/closing function

/* R R R R I R I I I S I I I I I I b A e I b b I b b I b S I b b I I I e S S I b b b b S b b b b b db b Ih b b S b b b Ib b b b b b 2 dh a4

5.02. Use function "labl3.string2 udf’ from the previous lab passing two
(2) values when querying  SF25SQL6172025.AP1.Vendors .

Since accessing another objects in another database, you need to call
the full name the function (' labs.labl3.string2 udf’) and/or the
table ("SF25S8QL6172025.AP1.Vendors’) depending in which database you

are 1n.
R R I S e B I I B I I I I I I I I b I I b b b S I I b I I b I e S S e b I I b b b I b b I b b b I b b b R b b I b I 2 b b b 4b b */

SELECT SF25S5QL6172025.AP1.Vendors.VVendorlID,
SE25S5QL6172025.AP1.Vendors.VendorName,
labs.labl3.string2 udf (SF25SQ0L6172025.AP1.Vendors.VendorAddressl,

SF25S5QL6172025.AP1.Vendors.VendorAddress?2) -- 01. using function

AS VendorAddress, -= "labs.labl3.string2 udf’
-= on ‘VendorAddressl  and
-= "VendorAddress2’

SE25SQL6172025.AP1.Vendors.VendorCity,
SF25SQL6172025.AP1.Vendors.VendorState,
SE25SQL6172025.AP1.Vendors.VendorZipCode,
labs.labl4.phones udf (SF255QL6172025.AP1.Vendors.VendorPhone)
-- 02. using function
AS VendorPhone -- "labs.labl4.phones udf"
FROM SF255QL6172025.AP1.Vendors;

/* R R R R I R I I B I I I S I I I b b b b S b I b b I b S I b b I I I e IR S I b b b b I b b b b db b dh b b I b ah b Ib b b b b b I dh b 4

As an alternative, we can use an alias ("AS’) for each table to make
our code tidier and to avoid repeating the database and schema before
each table ( <database>.<schema>.<table>' or "<schema>.<table>")
throughout the query.

‘v' for “SF25SQL6172025.AP1.Vendors’

R R B I B e B I I I I I I I I b I I b b b S I I R I b b I I I S b b S I I b b b b I b b I b b b R b b I b I 2 b b b 4 b */

SELECT v.VVendorlID,
v.VendorName,
labs.labl3.string2 udf (v.VendorAddressl, v.VendorAddress2) AS VendorAddress,
v.VendorCity,
v.VendorState,
v.VendorZipCode,
labs.labl4.phones udf (VendorPhone) AS VendorPhone
FROM SF25SQL6172025.AP1.Vendors AS v;

/* R R R R I I I B I I b b b e b b b I b b I b S I b b I I I e b S I b I b b b S b b b b b b b Ih b b S b b b Ih b b b b b I dh b i 4

6. This marks the end of new material.

6.01. As a developer, you should have a list of resources -- websites,
books or people whom you can contact for help. The following is only
a list of resources -- not a recommendation of goods and/or services.
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Analytics Vidhya (data science community)
https://analyticsvidhya.com/

Apache Spark - Unified Analytics Engine
https://spark.apache.org/

Apache Spark - Unified Analytics Engine - Spark SQL & DataFrames
https://spark.apache.org/sql/

Azure Cosmos DB
https://azure.microsoft.com/en-us/services/cosmos-db/

Azure SQL - Azure SQL documentation - Microsoft Docs
https://docs.microsoft.com/en-us/azure/azure-sql/

Cockroach Labs - CockroachDB
https://cockroachlabs.com/

DBeaver - Universal Database Tool
https://dbeaver.com/

DBeaver Community (client)
https://dbeaver.io/

EverSQL - SQL Query Optimizer Tool Online
https://eversgl.com/sgl-syntax-check-validator/

HeidiSQL (client)
https://heidisgl.com/

Infrastructure as SQL (iaSQL)
https://iasgl.com/

MariaDB (MySQL fork, not related to Oracle)
https://mariadb.org/

Microsoft Azure
https://portal.azure.com/

Microsoft Azure - Quickstart Templates
https://azure.microsoft.com/en-us/resources/templates/

Microsoft Power Automate
https://flow.microsoft.com/en-us/desktop/

Microsoft Power BI (business intelligence)
https://powerbi.microsoft.com/

Microsoft SQL Server
https://microsoft.com/en-us/sgl-server/

Microsoft SQL Server - Get Started
https://microsoft.com/en-us/sgl-server/developer-get-started/

MongoDB
https://mongodb.com/

MongoDB Blog
https://mongodb.com/blog

mycli (CLI MariaDB, MySQL & Percona)
https://mycli.net/

MySQL (Oracle)
https://mysgl.com/

Oracle
http://oracle.com/




898 phpMyAdmin (administration tool for MySQL/MariaDB)

899 https://phpmyadmin.net/

900

901 Poor SQL (code formatter)

902 https://poorsgl.com/

903

904 PostgreSQL

905 https://postgresgl.org/

906

907 Slack - codebar - sqgl

908 https://app.slack.com/client/T08CJBAS82/CHPEQ4RU7
909

910 SQLite

911 https://sqglite.org/

912

913 SQLZ0O0O

914 https://sqglzoo.net/

915

916 Tech on the Net - SQL Server

917 https://techonthenet.com/sql server/
918

919 Vespa (big data AI, Oath/Yahoo)

920 http://vespa.ai/

921

922 R I b b b b b b b S b ab b d b b b I b b b b b b b b b b S b b b b b b b b b db b b b b b b b b b 2 b b b b b b db b b b b b b b b b b b b b b b d b b b b b 4
923 https://folvera.commons.gc.cuny.edu/?p=1421

924 KA AR A A AR A AR A A AR A AR A A A A A A A AR A A R A A AR A AR A AR I A AR A AR A A A AR hA AR kA Ak AR kA Ak Ak kKK */



