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Creating SQL Server Creating SQL Server 
Stored ProceduresStored Procedures

Paul LitwinPaul Litwin
FHCRC Collaborative Data ServicesFHCRC Collaborative Data Services

CDS Brownbag SeriesCDS Brownbag Series

uu This is the 11th in a series of seminarsThis is the 11th in a series of seminars
uu Materials for the series can be downloaded Materials for the series can be downloaded 

from from www.deeptraining.com/fhcrcwww.deeptraining.com/fhcrc
uu Sign up to be on our email listSign up to be on our email list
uu UpcomingUpcoming

ll SQL Server for AdministratorsSQL Server for Administrators

nn May 2 at 12:30 in M5May 2 at 12:30 in M5--C813/C815C813/C815

CDSCDS

uu Collaborative Data ServicesCollaborative Data Services
ll Providing "data services" through FHCRC Providing "data services" through FHCRC 

(and beyond)(and beyond)
ll Our services includeOur services include……

nn Telephone interviewing of subjectsTelephone interviewing of subjects
nn Data entry & scanningData entry & scanning
nn ProgrammingProgramming
nn Web and database hostingWeb and database hosting

uu More info at More info at http://http://cds.fhcrc.orgcds.fhcrc.org
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Seminar MaterialsSeminar Materials

uu Can be downloaded fromCan be downloaded from
ll www.deeptraining.com/fhcrcwww.deeptraining.com/fhcrc

uu IncludesIncludes
ll This slide presentationThis slide presentation
ll Sample scripts to create database & Sample scripts to create database & sprocssprocs

AgendaAgenda

uu Basic Stored Procedure SyntaxBasic Stored Procedure Syntax
uu Parameters and VariablesParameters and Variables
uu TT--SQL ControlSQL Control--ofof--Flow StatementsFlow Statements
uu Using BuiltUsing Built --In Variables and In Variables and 

FunctionsFunctions

Why Stored Procedures?Why Stored Procedures?

uu Precompiled and stored on server (faster Precompiled and stored on server (faster 
than adthan ad--hoc SQL)hoc SQL)

uu Centralize business logic in one placeCentralize business logic in one place
uu Can include complex controlCan include complex control--ofof--flow flow 

statementsstatements
uu You can remove permissions to tables You can remove permissions to tables 

while still allowing users to execute while still allowing users to execute 
stored stored procsprocs against tablesagainst tables

uu Help guard against SQL injection attacksHelp guard against SQL injection attacks
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Basic Stored Procedure SyntaxBasic Stored Procedure Syntax

CREATE PROCEDURE CREATE PROCEDURE proc_nameproc_name
ASAS
sqlsql--statementstatement

What Can a What Can a SprocSproc Do?Do?

uu Just about anything you can do with TJust about anything you can do with T--
SQL, includingSQL, including……
ll returning rows (SELECT query)returning rows (SELECT query)
ll updating data (UPDATE, DELETE, INSERT)updating data (UPDATE, DELETE, INSERT)
ll modifying schema (CREATE TABLE, CREATE modifying schema (CREATE TABLE, CREATE 

PROCEDURE, etc.)PROCEDURE, etc.)
ll lots morelots more……

Basic Stored Procedure Syntax ExamplesBasic Stored Procedure Syntax Examples

uu Example 1 (DML Query)Example 1 (DML Query)
CREATE PROCEDURE procGetCustomer1CREATE PROCEDURE procGetCustomer1
ASAS
SELECT * FROM tblCustomerSELECT * FROM tblCustomer

uu Example 2 (DML Update)Example 2 (DML Update)
CREATE PROCEDURE CREATE PROCEDURE procMenuPricesIncreaseprocMenuPricesIncrease
ASAS
UPDATE UPDATE tblMenutblMenu
SET PRICE = Price*1.1SET PRICE = Price*1.1

uu Example 3 (DDL Statement)Example 3 (DDL Statement)
CREATE PROC procCreateTestTable1CREATE PROC procCreateTestTable1
ASAS
CREATE TABLE CREATE TABLE tblTesttblTest
(Id INT CONSTRAINT (Id INT CONSTRAINT PrimaryKeyPrimaryKey PRIMARY KEY, PRIMARY KEY, 
Description VARCHAR(20))Description VARCHAR(20))
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AgendaAgenda

uu Basic Stored Procedure SyntaxBasic Stored Procedure Syntax
uu Parameters and VariablesParameters and Variables
uu TT--SQL ControlSQL Control--ofof--Flow StatementsFlow Statements
uu Using BuiltUsing Built --In Variables and In Variables and 

FunctionsFunctions

ParametersParameters

uu Stored procedures without parameters Stored procedures without parameters 
are nice but not that usefulare nice but not that useful……

uu Parameters allow you to make generic Parameters allow you to make generic 
stored procedures that can be used in a stored procedures that can be used in a 
variety of situationsvariety of situations

ParametersParameters

CREATE PROCEDURE CREATE PROCEDURE proc_nameproc_name
@param1 datatype1 [=default] @param1 datatype1 [=default] 

[Output], [Output], 
@param2 datatype2 [=default] @param2 datatype2 [=default] 

[Output], [Output], 
……
ASAS
sqlsql--statementstatement
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Parameter ExampleParameter Example

CREATE PROCEDURE procGetCustomer2CREATE PROCEDURE procGetCustomer2
@@custidcustid INTINT

ASAS
SELECT * FROM tblCustomerSELECT * FROM tblCustomer
WHERE WHERE CustomerIdCustomerId = = @@custidcustid

Parameter Example w/ DefaultParameter Example w/ Default

Create Procedure procGetCustomer4Create Procedure procGetCustomer4
@@custidcustid INT = NULLINT = NULL

AsAs
IF @IF @custidcustid IS NULLIS NULL
SELECT * FROM tblCustomerSELECT * FROM tblCustomer
ORDER BY ORDER BY CustomerIdCustomerId

ELSEELSE
SELECT * FROM tblCustomerSELECT * FROM tblCustomer
WHERE WHERE CustomerIdCustomerId = @= @custidcustid

Output Parameter ExampleOutput Parameter Example

CREATE PROC CREATE PROC procInsertOrderprocInsertOrder
@@orderdateorderdate DATETIME,DATETIME,
……
@@orderidorderid INT OUTPUTINT OUTPUT

ASAS
INSERT INTO tblOrderINSERT INTO tblOrder
……
SELECT @SELECT @orderidorderid = @@IDENTITY= @@IDENTITY
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Using VariablesUsing Variables

uu In addition to parameters, you can In addition to parameters, you can 
create local stored proc variablescreate local stored proc variables

uu To use a variable in your stored proc, To use a variable in your stored proc, 
you must first declare it like so:you must first declare it like so:

DECLARE @variable datatype

Variable ExampleVariable Example
CREATE PROC CREATE PROC procInsertOrderTestprocInsertOrderTest
ASAS
DECLARE @DECLARE @intOrderIdintOrderId INTINT

EXECUTE EXECUTE procInsertOrderprocInsertOrder
'1/1/2000', 1, 1, '1/1/2000', 'Cash','1/1/2000', 1, 1, '1/1/2000', 'Cash',
'Test Order', @'Test Order', @intOrderIdintOrderId OUTPUTOUTPUT

SELECT @SELECT @intOrderIdintOrderId AS AS NewOrderIdNewOrderId

Working with VariablesWorking with Variables
uu Setting a variable to a value:Setting a variable to a value:

SELECT @variable = valueSELECT @variable = value
(can also use SET instead of SELECT)(can also use SET instead of SELECT)
For exampleFor example ::
SELECT @SELECT @orderidorderid = @@IDENTITY= @@IDENTITY

uu Returning a variable in a recordset:Returning a variable in a recordset:
SELECT @variable AS fieldname SELECT @variable AS fieldname 
For exampleFor example ::
SELECT @SELECT @intOrderIdintOrderId AS AS NewOrderIdNewOrderId
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Return ValueReturn Value

uu The SQL Server The SQL Server return valuereturn value is a special is a special 
output parameter that:output parameter that:
ll Is an INTEGERIs an INTEGER
ll Is returned using the RETURN Is returned using the RETURN 

statement:statement:
RETURN RETURN return_valuereturn_value

Return Value ExampleReturn Value Example
CREATE PROC CREATE PROC procCustomerExistprocCustomerExist
ASAS
IF (SELECT Count(*) FROM tblCustomerIF (SELECT Count(*) FROM tblCustomer
WHERE WHERE CustomerIdCustomerId = @= @custidcustid) >= 1) >= 1

---- SuccessSuccess
RETURN 0RETURN 0

ELSEELSE
---- FailureFailure
RETURN 1RETURN 1

AgendaAgenda

uu Basic Stored Procedure SyntaxBasic Stored Procedure Syntax
uu Parameters and VariablesParameters and Variables
uu TT--SQL ControlSQL Control--ofof--Flow Flow 

StatementsStatements
uu Using BuiltUsing Built --In Variables and In Variables and 

FunctionsFunctions
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TT--SQL ControlSQL Control--ofof--Flow Flow 
StatementsStatements
uu Stored procedures can contain two types Stored procedures can contain two types 

of statements:of statements:
ll ANSI SQL statementsANSI SQL statements
ll TransactTransact--SQL ControlSQL Control--ofof--Flow Flow 

statementsstatements

TT--SQL Control of Flow Statements SQL Control of Flow Statements 
IFIF……ELSEELSE

CREATE PROC CREATE PROC procCustomerExistprocCustomerExist
ASAS
IF (SELECT Count(*) FROM tblCustomerIF (SELECT Count(*) FROM tblCustomer
WHERE WHERE CustomerIdCustomerId = @= @custidcustid) >= 1) >= 1

---- SuccessSuccess
RETURN 0RETURN 0

ELSEELSE
---- FailureFailure
RETURN 1RETURN 1

TT--SQL Control of Flow Statements SQL Control of Flow Statements 
BEGINBEGIN……ENDEND
CREATE PROC procCustomerExist2CREATE PROC procCustomerExist2
ASAS
IF (SELECT Count(*) FROM tblCustomerIF (SELECT Count(*) FROM tblCustomer
WHERE WHERE CustomerIdCustomerId = @= @custidcustid) >= 1) >= 1

BEGINBEGIN
---- SuccessSuccess
PRINT 'Success'PRINT 'Success'
RETURN 0RETURN 0
ENDEND

ELSEELSE
……



ASP.NET Master Class, Version 1.9d (01/04)
2002-2004 Deep Training and Litwin Consulting, Inc. All Rights Reserved Worldwide. Duplication is strictly prohibited.

Page 9

TT--SQL Control of Flow StatementsSQL Control of Flow Statements
EXECUTE (or EXEC)EXECUTE (or EXEC)

uu Used to execute another stored procUsed to execute another stored proc
uu Executing an SP with no parametersExecuting an SP with no parameters

EXEC procGetCustomer1EXEC procGetCustomer1
uu Executing an SP with parameters by positionExecuting an SP with parameters by position

EXEC progGetCustomer3 "Greg", "Reddick"EXEC progGetCustomer3 "Greg", "Reddick"
uu Executing an SP with parameters by nameExecuting an SP with parameters by name

EXEC procGetCustomer3EXEC procGetCustomer3
@@LastNameLastName = 'Reddick', @= 'Reddick', @FirstNameFirstName = 'Greg'= 'Greg'

TT--SQL Control of Flow StatementsSQL Control of Flow Statements
More on EXECUTEMore on EXECUTE

uu Executing an SP with an output Executing an SP with an output 
parameter parameter (from (from procInsertOrderTestprocInsertOrderTest))

EXEC EXEC procInsertOrderprocInsertOrder
'1/1/2000', 1, 1, '1/2/2000', '1/1/2000', 1, 1, '1/2/2000', 
'Cash', 'Test order', 'Cash', 'Test order', @@intOrderIdintOrderId

OUTPUTOUTPUT
uu Executing an SP with a return valueExecuting an SP with a return value

(from (from procCustomerExistTestprocCustomerExistTest))

EXEC EXEC @@intReturnintReturn == procCustomerExistprocCustomerExist
@@custidcustid

TT--SQL Control of Flow StatementsSQL Control of Flow Statements
MiscMisc
uu CommentsComments

---- singlesingle--line commentline comment
/* this is a multiple/* this is a multiple

line comment */line comment */

uu PRINTPRINT
ll Prints text to SQL Query AnalyzerPrints text to SQL Query Analyzer
ll Similar to Similar to Debug.PrintDebug.Print / / Trace.WriteTrace.Write

uu SET NOCOUNT ONSET NOCOUNT ON
ll Turns off Turns off rowcountrowcount messages sent to the clientmessages sent to the client
ll May be necessary if the messages confuse the clientMay be necessary if the messages confuse the client
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AgendaAgenda

uu Basic Stored Procedure SyntaxBasic Stored Procedure Syntax
uu Parameters and VariablesParameters and Variables
uu TT--SQL ControlSQL Control--ofof--Flow StatementsFlow Statements
uu Using BuiltUsing Built--In Variables and In Variables and 

FunctionsFunctions

Using BuiltUsing Built--In Variables and In Variables and 
FunctionsFunctions

uu SQL Server has a number of builtSQL Server has a number of built--in in 
variables and functions that you can variables and functions that you can 
(and should) take advantage of(and should) take advantage of

BuiltBuilt--In TIn T--SQL VariablesSQL Variables
uu @@ERROR@@ERROR

ll error number of last executable Terror number of last executable T--SQL SQL 
statement or 0 if no errorstatement or 0 if no error

uu @@IDENTITY@@IDENTITY
ll the lastthe last--assigned identity column value of assigned identity column value of 

the current connectionthe current connection
ll see see procInsertOrderprocInsertOrder example example 
ll should use SCOPE_IDENTITY() function should use SCOPE_IDENTITY() function 

instead in some casesinstead in some cases
uu @@ROWCOUNT@@ROWCOUNT

ll number of rows affected by last SQL number of rows affected by last SQL 
statement statement 
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Error HandlingError Handling

uu Your stored procedures canYour stored procedures can……
ll Detect errors using @@ErrorDetect errors using @@Error
ll Also errors might be detected using Also errors might be detected using 

@@ROWCOUNT@@ROWCOUNT

uu Roll back transactionsRoll back transactions
ll ROLLBACK TRANROLLBACK TRAN

uu Report errors to the calling programReport errors to the calling program
ll Use RETURN with an error code (integer)Use RETURN with an error code (integer)
ll Use RAISERROR statementUse RAISERROR statement

Error Handling in Stored Error Handling in Stored ProcsProcs
From From SpecBankSprocs.txtSpecBankSprocs.txt (1 of 3)(1 of 3)

SELECT @Freezer = Freezer, SELECT @Freezer = Freezer, 
@@FreezerStackFreezerStack = = FreezerStackFreezerStack, , 
@@FreezerLevelFreezerLevel = = FreezerLevelFreezerLevel,,
@@SlotRowSlotRow = = SlotRowSlotRow,,
@@SlotColSlotCol = = SlotColSlotCol
FROM FROM tblFreezerSpacestblFreezerSpaces
WHERE WHERE FreezerSpaceIdFreezerSpaceId = @= @FreezerSpaceIdFreezerSpaceId

SET @Error = @@ErrorSET @Error = @@Error

Error Handling in Stored Error Handling in Stored ProcsProcs
From From SpecBankSprocs.txtSpecBankSprocs.txt (2 of 3)(2 of 3)

IF @Error > 0 IF @Error > 0 
BEGINBEGIN
Print 'Error: ' + Print 'Error: ' + CONVERT(VarCharCONVERT(VarChar, @Error), @Error)

SELECT @SELECT @ErrorMsgErrorMsg = description = description 
FROM FROM master..sysmessagesmaster..sysmessages
WHERE error = @ErrorWHERE error = @Error

PRINT 'Message: ' + @PRINT 'Message: ' + @ErrorMsgErrorMsg
ENDEND
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Error Handling in Stored Error Handling in Stored ProcsProcs
From From SpecBankSprocs.txtSpecBankSprocs.txt (3 of 3)(3 of 3)

IF (@Errors=0) IF (@Errors=0) 
BEGINBEGIN
COMMIT TRANCOMMIT TRAN
Return 0Return 0
ENDEND

ELSE ELSE 
BEGINBEGIN
ROLLBACK TRANROLLBACK TRAN
PRINT 'Transaction rolled back. 'PRINT 'Transaction rolled back. '
PRINT 'One or more errors encountered.'PRINT 'One or more errors encountered.'
Return 1Return 1
ENDEND

TransactionsTransactions

uu SET TRANSACTION ISOLATION LEVELSET TRANSACTION ISOLATION LEVEL
ll used to determine the level of isolationused to determine the level of isolation

nn READ UNCOMMITTED (lowest)READ UNCOMMITTED (lowest)
nn READ COMMITTEDREAD COMMITTED
nn REPEATABLE READREPEATABLE READ
nn SERIALIZABLE (highest)SERIALIZABLE (highest)

uu BEGIN TRANBEGIN TRAN
uu COMMIT TRANCOMMIT TRAN
uu ROLLBACK TRANROLLBACK TRAN

BuiltBuilt--In TIn T--SQL FunctionsSQL Functions

uu Lots of builtLots of built--in functions, includingin functions, including……
ll DATEADD DATEADD –– adds an interval to a date adds an interval to a date 
ll DATEDIFF DATEDIFF –– returns an interval returns an interval btwnbtwn 2 dates2 dates
ll GETDATE GETDATE –– returns system date & timereturns system date & time
ll RAND RAND –– returns a random number returns a random number btwnbtwn 0 & 10 & 1
ll LTRIM LTRIM –– removes leading blanksremoves leading blanks
ll SUBSTRING SUBSTRING –– returns a portion of a stringreturns a portion of a string
ll CAST CAST –– converts from one converts from one datatypedatatype to another to another 

(can also use CONVERT)(can also use CONVERT)
ll SOUNDEX SOUNDEX –– calculates Soundex codecalculates Soundex code
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BuiltBuilt--In TIn T--SQL Function ExampleSQL Function Example

uu CAST Function ExampleCAST Function Example
CAST is necessary because SQL Server doesn't CAST is necessary because SQL Server doesn't 
automatically coerce automatically coerce datatypesdatatypes

CREATE PROC CREATE PROC procCustomerOrderCountprocCustomerOrderCount
@@custidcustid INTINT

ASAS
……
PRINT 'Customer  #' + PRINT 'Customer  #' + 
CAST(@custidCAST(@custid AS varchar(5)) + ' has made ' +AS varchar(5)) + ' has made ' +
CAST(@ordercountCAST(@ordercount AS varchar(5)) +  ' orders.'AS varchar(5)) +  ' orders.'

SummarySummary

uu Stored procedures are a powerful Stored procedures are a powerful 
and efficient way to execute SQLand efficient way to execute SQL

uu We've discussed:We've discussed:
ll Basic Stored Procedure SyntaxBasic Stored Procedure Syntax
ll Parameters and VariablesParameters and Variables
ll TT--SQL ControlSQL Control--ofof--Flow StatementsFlow Statements
ll Using BuiltUsing Built--In Variables and FunctionsIn Variables and Functions

Thank You!Thank You!

uu Materials can be downloaded fromMaterials can be downloaded from
ll www.deeptraining.com/fhcrcwww.deeptraining.com/fhcrc

uu IncludesIncludes
ll This slide presentationThis slide presentation
ll Sample scripts to create database & Sample scripts to create database & sprocssprocs


