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1.0 Introduction

This migration guide outlines the procedures, issues, and solutions for migrating from IBM DB2
version 9.x for Linux, UNIX, or Windowse to Microsofte SQL Servere 2005 or SQL Server 2008
database software. The solutions provided here can also be applied to DB2 UDB for z/OS (version 8)
and DB2 UDB for iSeries (version 5).

2.0 DB2 to SQL Server Migration

In this section, first a high-level view of the steps for migrating a DB2 database to SQL Server 2005
and SQL Server 2008 is summarized. Then you are given an overview of what you must know about
converting security items and database objects. The section concludes with a table of recommended
type mappings for converting table columns.

2.1 Overview of Migration Steps

To migrate a DB2 database, take the following actions, in this order:

1. Decide how you will map DB2 databases to SQL Server 2005 or SQL Server 2008. You have
two main options:

1 Map each DB2 database to a separate SQL Server database. For example, if one of your
DB2 databases is named MyDB, you could map the MyDB database to one of your
SQL Server databases.

1 Map each DB2 database to a separate schema within a single SQL Server database. For
example, you could map your MyDB database to the schema MyDB of your SQL Server
database.

Note: In SQL Server, schemas are not necessarily linked to a specific user or login ID, and
one server can contain multiple databases.

2. Migrate security items: the users and login IDs. (See section 2.2.)

3. Map data types from the DB2 data type to a corresponding SQL Server data type. (See section
2.3))

4. Convert database objects: table columns, triggers, views, sequences, and routines. (See section
2.4)

5. Rewrite your views, procedures, and functions according to SQL Server syntax. For a
description of various issues related to this process, see section 3.0.

6. Change your applications as necessary so that they can work with SQL Server.

7. After a successful database conversion, migrate your data from the old DB2 database to the
newly created SQL Server database. For this task you could use SQL Server Integration
Services (SSIS), for example.

2.2 Migrating Security Items

There are three main mechanisms within DB2 that allow you to implement a database security plan:
authentication, authorization, and privileges. This section first covers these security items, which
differ from those used in SQL Server. A separate issue addressed in this section is the conversion of
database users.
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In DB2 client-server applications, login and password checking can be performed on a server, a
client, or an intermediate DB2 Connect gateway. Five different types of authentication are available
for defining the location: SERVER, SERVER_ENCRYPT, CLIENT, KERBEROS, and
KRB_SERVER_ENCRYPT.

Authentication in SQL Server is always performed on the server side only, and is implemented in a
different way than in DB2. Because SQL Server offers two different modes: Windows Authentication
and Mixed Authentication. Depending on the system architecture, authentication should be adjusted
during the conversion.

To adjust a trusted connection, DB2 uses the instance configuration parameters TRUST_ALLCLNTS
and TRUST_CLNTAUTH. When a user connects to SQL Server using Windows Authentication (by
means of a Windows login), SQL Server relieson ( fi t r the dperaiing system to perform
authentication checking, and checks only if the Windows use name corresponds to a login that is
defined in this instance of SQL Server or if the u s e loginsbelongs to a Windows group with a login
that is defined in SQL Server. Thus, it is enough to use Windows Authentication mode to implement
a trusted connection in SQL Server.

User authorization defines the list of the commands and objects that are available for a user. This list
thereby controls user actions.

In DB2, there are predetermined groups of privileges for authorization, both at the instance level and
at the level of a DB2 database.

1 Instance level: The privileges at the instance leveld SYSADM, SYSCTRL, and
SYSMAINT® can be granted only to users and user groups of the operating system.

1 Database level: DBADM and LOAD privileges are granted only on a particular database.
Using the GRANT command, the DBADM and LOAD privileges can be granted to an
existing user group of the operating system, to a DB2 user group, and to individual users of
the operating system or database.

SQL Server has a similar authorization mechanism. Some DB2 privileges of the instance level or the
database level can be replaced in SQL Server with predefined server roles, database roles, or a
combination. Some privileges can also be replaced by creating new roles at the database level,
which can be assigned to users and groups.

DB2 privileges generally fall into two main categories: database-level privileges, which span all
objects within the database, and object-level privileges, which are associated with a specific object.
Converting privileges to SQL Server permissions is performed by means of permission sets, which
can be granted to both users and groups. Depending on whether database-level or object-level
privileges are being converted, access permissions to a definite database or its objects are granted
to either groups or users in SQL Server. All existing DB2 privileges can be replaced with the
equivalent SQL Server permissions or a combination of permissions.

In DB2, both users and groups can access an instance or a database. These users and groups can
be registered in the operating system or can simply have been granted access to it. Also, access can
be given to users and groups that belong to a domain in which the DB2 database server or the user
workstation is included.
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SQL Server also supports such possibilities. Thus, to move users or groups to SQL Server, first
create those users or groups in the new operating system; next, create a login for each group and
user in SQL Server and then create a user in the SQL Server target database for each login. To
create a new login for the Login Name field in the master database, choose the user or group from a
list of those registered in the operating system or domain. (You can also perform this step by means
of SQL CREATE LOGIN command.) Finally, after creating server logins and database users, grant
permissions corresponding to the privileges that these users and groups had in DB2.

2.3 Mapping Data Types

Table 1 lists the recommended type mappings for converting table columns. (Section3 . 11, - AiUs er
Def i ned cdvegrpneigatiod of user-defined types.)

Table 1: Type Mappings for Converting Table Columns from DB2 to

SQL Server
DB2 Data Type Recommended Recommended | Alternative
SQL Server 2005 | SQL Server SQL Server Data
Data Type 2008 Data Type | Types

BIGINT bigint bigint numeric

BLOB (n[K|M|G]) varbinary(n) or varbinary(n) or image

varbinary(max) varbinary(max)

CHAR(Nn) char(n) char(n) varchar(n),
nchar(n),
nvarchar(n)

CHAR (n) FOR BIT DATA binary(n) binary(n) varbinary(n)
nchar(n),
image

CLOB (n[K|M|G)) varchar(n) or varchar(n) or nvarchar(n) or

varchar(max) varchar(max) nvarchar(max),
text, ntext

DATE datetime date varchar(10),
nvarchar(10)

DBCLOB(n[K|M|G])

nvarchar(n) or

nvarchar(n) or

nvarchar(n) or

nvarchar(max) nvarchar(max) nvarchar(max),
ntext
DECIMAL [(p[,s])] numeric [(p[,s])] numeric [(p[.s])]
DOUBLE float(53)
FLOAT[(n)] float[(n)]
GRAPHIC(n) nchar(n), nchar(n), ntext
nvarchar(n) nvarchar(n)
INTEGER int Int tinyint, int, bigint,
numeric
LONG VARCHAR(n) varchar(max) nvarchar(max), nvarchar(max),
text, ntext text, ntext
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[LONG] VARCHAR (n)
FOR BIT DATA

varbinary(n),
varbinary(max)

binary(n),
varbinary(n),

varbinary(max),
image

binary(n),
varbinary(n),
varbinary(max), image

NUMERIC [(p[,s])]

numeric [(p[,s])]

numeric [(p[,s])]

REAL real

SMALLINT smallint smallint tinyint, int, bigint,
numeric

TIME* smalldatetime time datetime

TIMESTAMP datetime datetime2 varchar(26)

VARCHAR(n) varchar(n), varchar(n), nvarchar(n),

varchar(max) varchar(max) nvarchar(max), text,
ntext

VARGRAPHIC (n) nvarchar(n), nvarchar(n), ntext

nvarchar(max) nvarchar(max)

XML xml xml varchar(n),
nvarchar(n),
varchar(max),
nvarchar(max)

* When a converted TIME column is retrieved in SQL Server 2005, it should be used together with the
DATEPART function, which picks the time element out of the smalldatetime type.

2.4 Converting Database Objects

This section briefly describes methods of conversion for miscellaneous database objects.

Tables, indexes: The data type of table columns should be converted using selected data type

mapping. For information about recommended type mappings, see section 2.3, iMapping Data

Types.0See the issues related to table conRCREASE on i n sect
TABLE Statement.0

To learn about the differences between index definitions, see the CREATE INDEX description in
section 3.1.3, MAORBATAE iInNDH X dS®txetsement . 0

Triggers: Generally, DB2 triggers are converted to SQL Server triggers. The type of a trigger may
need to be changed; for example, you should convert the BEFORE trigger to INSTEAD OF. Also,
some additional code may need to be added to a trigger, and references to new/old tables and rows

should be replaced. For details,s e e s e c t Trriggers.a3 . 2, f

Views: In most cases, views are compatible and problems appear only when converting an
underlying SELECT statement.

Sequences: We suggest emulation of DB2 sequences using two SQL Server tables. For details, see
secti o®equences.p

Routines: Routines include stored procedures and user-defined functions. To read details about
their conversion, s ee s e c Proceduresdands e ¢t ifio nUs&-Ddéfine@ Funcfions. 0
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3.0 DB2 Migration Issues

This section identifies problems that may occur when migrating from DB2 9.x to SQL Server, and
suggests ways to handle those problems.

3.1 CREATE Statements

This section compares the CREATE TABLE, CREATE VIEW, and CREATE INDEX statements in
DB2 and SQL Server.

This section describes the differences between DB2 and SQL Server in creating tables, and covers a
few incompatible clauses of CREATE TABLE statement.

3.1.1.1 LIKE Clause

In DB2, the LIKE clause specifies that the columns of the created table have exactly the same name
and description as the columns of the identified source table, view, or nickname. The name specified
after LIKE must identify a table, view, nickname, or temporary table. The LIKE clause can also be
used for defining default constraints and identity columns in the target table. This is controlled by the
clauses INCLUDING/EXCLUDING COLUMN DEFAULTS and INCLUDING/EXCLUDING IDENTITY
COLUMN ATTRIBUTES.

DB2 Example 1:
create table t1

(
cl integer not null generated always as identity
( start with 1 increment by 1),
c2 varchar(50) with default 'a'
)!
create table t2 like t1
including identity column attributes!

DB2 Example 2:
create table t1

(

cl integer not null generated always as identity
( start with 1 increment by 1),

c2 varchar(50) with default 'a’

)!

create table t2 like t1

including column defaults

including identity column attributes!

Solution:

SQL Server does not have similar functionality. Usethe def ault CREATE TABLE or SEL
statement to create a table that will have columns with the same name and description as the

columns of another table. The SQLSer ver st at ement SEybuBdciedtd NTO al | ows
IDENTITY fields but does not allow you to add defaults and calculated fields. Thus you can convert

SEL ECT é | skhier@ents, which do not contain the clause INCLUDING/EXCLUDING COLUMN

DEFAULTS.

SQL Server Example 1:

go
create table t1

(
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cl int identity(1,1),
c2 varchar(50)
)i
go
select * into t2 from t1;
SQL Server Example 2:
create table t1

(

cl int identity(1,1),

c2 varchar(50) default ‘a'
);
create table t2

(
cl int identity(1,1),
c2 varchar(50) default 'a'

);
3.1.1.7 COMPRESS Clause

In DB2, the COMPRESS clause specifies whether data compression applies to the rows of the table.

DB2 Example:

create table t1
(clint, c2 varchar(50) )
compress yes!

Solution:

There is no similar clause in SQL Server. To compress data in a SQL Server table, use the WITH
DATA_COMPRESSION statement.

SQL Server Example:
create table t1
(clint, c2 nvarchar(50) )
with (data_compression = page);

3.1.1.8 VALUE COMPRESSION Clause

In DB2, the VALUE COMPRESSION clause determines the row format that is to be used. Each data
type has a different byte count, depending on the row format that is used. The NULL value is stored
using three bytes. Whether a column is defined as nullable has no effect on the row size calculation.
The zero-length data values for columns whose data type is VARCHAR, VARGRAPHIC, LONG
VARCHAR, LONG VARGRAPHIC, CLOB, DBCLOB, BLOB, or XML are to be stored using two bytes
only, which is less than the storage required when VALUE COMPRESSION is not active.

DB2 Example:

create table t1
(clint, c2 varchar(50) )
value compression!

Solution:
In SQL Server, you can emulate this clause by using the WITH DATA_COMPRESSION statement.

SQL Server Example:

create table t1
(cl int, c2 nvarchar(50) )
with (data_compression = row);
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3.1.1.11 CCSID [ASCII / UNICODE] Clauses

In DB2, the CCSID clause specifies the encoding scheme for string data stored in the table. If the
CCsSID clause is not specified, the default is CCSID UNICODE for Unicode databases, and CCSID
ASCII for all other databases.

ASCII specifies that string data is encoded in the database code page. If the database is a Unicode
database, CCSID ASCII cannot be specified.

UNICODE specifies that string data is encoded in Unicode. If the database is a Unicode database,
character data is in UTF-8, and graphic data is in UCS-2. If the database is not a Unicode database,
character data is in UTF-8.
DB2 Example 1:
create table t1
(clint, c2 varchar(50) )
ccsid asciil
DB2 Example 2:
create table t1
(clint, c2 varchar(50) )
ccsid unicode!
Solution:
SQL Server supports NCHAR, NVARCHAR, and NTEXT data types for storing Unicode character
data.
SQL Server Example 1:
create table t1
(clint, c2 varchar(50) );
SQL Server Example 2:

create table t1
(clint, c2 nvarchar(50) );

This section describes the options of DB2 views that are incompatible with SQL Server views.

3.1.2.1 WITH LOCAL CHECK OPTION Clause

In DB2, the WITH LOCAL CHECK OPTION constraint on a view means that the search condition of

the view is applied as a constraint for an insert or update of the view, or for any other view that is

dependent on this view. In contrast to a view with the cascaded check option, a view with the local
checkoptondoesndédt inherit the search conditions as constr
is dependent.

SQL Server supports only views with the cascaded check option.

DB2 Example:

create view v2 as select id, v from v1 where id<5 with local check
option;

Solution:

Create the view without the check option, and INSTEAD OF, INSERT, UPDATE, or DELETE triggers
on it. Then implement the check in the triggers by raising errors when the condition is false.

3.1.2.2 Computed Columns

In DB2, a computed column is defined in a base table where the stored value is computed using an
expression. One or more generated columns can be added to a table.
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In SQL Server, a computed column is a virtual column that is not physically stored in a table, unless
the column is marked PERSISTED. The column is computed from an expression that uses other
columns in the same table.

DB2 Example:
create table orderdetails(
orderid int NOT NULL,
itemid int NOT NULL,
quantity int,
unitprice decimal(8,2),
price decimal(8,2) GENERATED ALWAYS AS (quantity * unitprice))

Solution:

In SQL Server, the PERSISTED column is the best approximation for a DB2 calculated column. The
column definition syntax is slightly different.

SQL Server Example:
create table [orderdetails](
[orderid] int NOT NULL,
[itemid] int NOT NULL,
[quantity] int,
[unitprice] decimal(8,2),
[price] decimal(8,2) AS ([quantity] * unitprice) PERSISTED)

3.1.2.3 Primary Key Constraint

Both DB2 and SQL Server support column constraints on tables.

DB2 Example
CREATE TABLE EMPLOYEE
(EMPNO SMALLINT GENERATED ALWAS AS IDENTITY NOT NULL PRIMARY KEY
NAME CHAR(30),
SALARY DECIMAL(5,2) )

Solution:

In SQL Server, the only difference in primary key constraint syntax is that SQL Server does not
require the NOT NULL keyword to be added.

SQL Server Example:
CREATE TABLE EMPLOYEE
(EMPNO SMALLINT IDENTITY PRIMARY KEY ,
NAME CHAR(30),
SALARY DECIMAL(5,2) )

This section describes the differences between DB2 and SQL Server in the syntax of the CREATE
INDEX statement.

3.1.3.1 CLUSTER Keyword

DB2 uses the CLUSTER keyword to create a clustered index, which is incompatible with SQL
Server.

DB2 Example:
create table tabindex (id int, atl varchar(50));
create index idx_tabindex_a on tabindex (id asc)
cluster;

Solution:
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Replace the CLUSTER keyword with CLUSTERED. There is also a slight difference in the syntax of
creating clustered indexes.
SQL Server Example:

go
create table tabindex (id int, atl varchar(50))
create clustered index idx_tabindex_a on tabindex (id asc)

go
3.1.3.2 Filling Index Pages

In DB2, you can leave a percentage of each index page as free space when building the index.

DB2 Example:
create index idx_tabindex_a on tabindex (id asc)
cluster pctfree 30 allow reverse scans;
Solution:

In SQL Server, you can emulate this feature by using the FILLFACTOR keyword and a value of the
filled percentage of each index page (the reverse percentage of the PCTFREE clause in DB2).
SQL Server Example:

go
create clustered index idx_tabindex_a on tabindex (id asc)
with fillfactor = 70

go
3.1.3.3 Collecting Statistics

DB2 includes a set of COLLECT STATISTICS clauses that specify which basic index statistics are to
be collected during index creation.

COLLECT DETAILED STATISTICS specifies that extended index statistics are also to be collected
during index creation. COLLECT SAMPLED DETAILED STATISTICS specifies that sampling can be
used when compiling extended index statistics.

DB2 Example 1:
create index idx1 on tab 1 (coll) collect statistics;

DB2 Example 2:
create index idx2 on tabl (col2) collect detailed statistics;

DB2 Example 3:
create index idx3 on tab1l (col3) collect sampled detailed statistics;

Solution:

This clause can be partially emulated in SQL Server using the WITH
STATISTICS_NORECOMPUTE statement.

SQL Server Example 1:

go
create index idx1 on tab1l (coll)
with (statistics_norecompute = off)

go
3.1.3.5 Unique XML Indexes

In DB2, for indexes on XML data, the UNIQUE keyword enforces uniqueness within a single XML
column across all documents whose nodes are qualified by the XML pattern.

DB2 Example:
create unique index empindex on company(doc)
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generate key using xmlpattern ‘/company/emp/name/last'
as sqgl varchar(100);

Solution:

A SQL Server table needs to have a clustered primary key to create a primary XML index on it. The
SQL Server statement PRIMARY XML INDEX contains the primary key of the parent table, so the
unique requirement is always achieved automatically.

SQL Server Example:

go

-- create primary index.

create primary xml index empindex on company(doc)

go

-- create secondary index.

create xml index empindex_path on company(doc)
using xml index empindex
for path

go
3.1.3.6 Indexing of XML Data

Indexing of XML data depends on which pattern expression the data has. The XML pattern affects
what exactly will be indexed: the paths or the nodes of the XML document. To index on an XML
pattern, you provide the index specification clause GENERATE KEY USING XMLPATTERN during
index creation.

DB2 Example 1:

create index empindex on company(doc)
generate key using xmlpattern '/company/emp/@id'
as sql double;

DB2 Example 2:

create index empindex on company(doc)
generate key using xmlpattern

‘/child::company/child::emp/attribute::id’
as sql double;

DB2 Example 3:

create index idindex on company(doc)
generate key using xmlpattern '//@id'
as sgl double;

DB2 Example 4:

create index idindex on company(doc)

generate key using xmlpattern ‘'/descendant -or -
self::node()/attribute::id'

as sql double;

DB2 Example5:
create index empindex on company(doc)
generate key using xmlpattern '/company/emp/name/last/text()'
as sql varchar(25);
Solution:
In SQL Server, create a secondary XML index using the FOR PATH or FOR VALUE clause.

SQL Server Example 1:

go
-- create primary index.
create primary xml index empindex on company(doc);

14 Guide to Migrating from DB2 to SQL Server



go
-- create secondary index.
create xml index empindex_path on company(doc)
using xml index empindex
for path

go
SQL Server Example 2:
go
-- create primary index.
create primary xml index empindex on company(doc);
go
-- create secondary index.
create xml index empindex_path on company(doc)
using xml index empindex
for path
go
SQL Server Example 3:
go
-- create primary index.
create primary xml i ndex empindex on company(doc);
go
-- create secondary index.
create xml index empindex_value on company(doc)
using xml index empindex
for value
go
SQL Server Example 4:
go
-- create primary index.
create primary xml index empindex on company(doc);
go
-- create secondary index.
create xml index empindex_value on company(doc)
using xml index empindex
for value

go
SQL Server Examplé:
go
- Create primary index.
create primary xml index empindex on company(doc);
go
-- create secondary index.
create xml index empindex_path on company(doc)
using xml index empindex
for path

go

15 Guide to Migrating from DB2 to SQL Server



3.2 Triggers

This section explains how to convert DB2 triggers to SQL Server triggers.

DB2 supports the FOR EACH ROW triggers, which are not supported in SQL Server. These triggers
are fired as many times as there are rows changed by the triggering statement.

Inside a DB2 trigger, you can refer to columns in the subject table (the table associated with the
trigger) by using the OLD and NEW aliases that are specified in the REFERENCING clause. The
i OL D AGcolOname refers to a column in an existing row before it is updated or deleted. The

i NEW AS.coNriame refers to the column of a new row to be inserted or an existing row after it
is updated.

DB2 Example:

create trigger TrgName after update on test referencing new as N old as
O for each row when (N.id=5 and O.id=1)
begin atomic
insert into debug values (N.id, O.v || N.v);
end!

Solution:

The functionality offered by the AFTER / FOR EACH ROW trigger can be emulated by using a SQL
Server cursor in an AFTER trigger.

For this solution, you need to add a new column to the table: This column will be used to uniquely
identify the row being updated, so we will name it rowid and assign SQL Server type uniqueidentifier
to it. Thus this column is used to synchronize old and new values of each row.

SQL Server Example:

create trigger dbo. tr gname$AfterUpdate
on dbo. test
after update
as
begin
set nocount on
/* column variables declaration*/
declare
@new$0 uniqueidentifier,
@old$0 uniqueidentifier,
@new$ID numeric(38, 0),
@old$ID numeric(38, 0),
@news$V varchar(100),
@old$V varchar(100)
declare
ForEachinsertedRowTriggerCursor cursor local
forward_only read_only fo r
select rowid, id, v
from inserted
open ForEachlnsertedRowTriggerCursor
fetch ForEachlnsertedRowTriggerCursor
into @new$0, @new$ID, @new$V
while @ @fetch_status = 0
begin
select @old$0 = rowid, @old$ID = id, @old$V = v
from deleted
where rowid = @new$0
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/* trigger implementation: begin*/

begin
if (@new$ID =5 AND @old$ID = 1)
begin
insert dbo.debug(id, v)
values (@new$ID, isnull(@old$V, ) +
isnull(@news$V, "))

end

end

[* trigger implementation: end*/
fetch ForEachlnsertedRowTriggerCursor
into @new$0, @new$ID, @new$V
end
close ForEachinsertedRowTriggerCursor
deallocate ForEachlnsertedRowTriggerCursor
end

go

DB2 supports the AFTER / FOR EACH STATEMENT trigger, which indicates that the trigger is
invoked once after the execution of the triggering statement. This kind of trigger is also supported in
SQL Server. But there is one small difference.

Inside a DB2 FOR EACH STATEMENT trigger, you can refer to special tables (called inserted and
deleted tables in SQL Server) by using the aliases OLD_TABLE and NEW_TABLE that are specified
in the REFERENCING clause. OLD_TABLE refers to rows before they are updated or deleted.
NEW_TABLE refers to new rows that were inserted, or existing rows after they were updated.

DB2 Example:

create trigger TrgName after update on test ref erencing new_table as N
old_table as O for each statement when ((select count(*) from N)>1)
begin atomic
insert into debug select N.id, O.v || N.v from N join O on
N.id=0.id;
end!

Solution:

The functionality offered by the AFTER / FOR EACH STATEMENT triggers can be emulated by
using INSERTED and DELETED aliases instead of NEW_TABLE and OLD_TABLE aliases
respectively.

SQL Server Example:

create trigger TrgName on test after update
AS
if ((select count(*) from inserted)>1)
begin
insert into debug select N.id, O.v + N.v from inserted N join
deleted O on N.id=0.id;
end
GO

DB2 supports BEFORE and INSTEAD OF triggers only for each row. In these DB2 triggers, the
BEFORE keyword indicates that the trigger is invoked before the execution of the triggering
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statement. The INSTEAD OF keyword indicates that the trigger is invoked instead of the execution of
the triggering statement.

Inside a DB2 trigger, you can refer to columns in the subject table (the table associated with the
trigger) by using the OLD and NEW aliases that are specified in the REFERENCING clause. The

i OL D AGcolOname refers to a column in an existing row before it is updated or deleted. The

i NEW AIS.coNriame refers to the column of a new row to be inserted, or an existing row after it
is updated.

DB2 Example 1:

create trigger TrgName before update on test referencing new as N old
as O for each row when (N.id=5 AND O.id=1)
begin atomic
set N.v=0.v || N.v;
end!

DB2 Example 2:

create trigger TrgName instead of update on testview referencing new as
N old as O for each row
begin atomic
insert into debug values (N.id, O.v || N.v);
end!

Solution:
BEFORE and INSTEAD OFF triggers can be emulated by using a SQL Server INSTEAD OF trigger.

Note that for this solution, you need to add a new column to the subject table. This column will be
used to uniquely identify the row being updated, so we will name it rowid and assign SQL Server
type uniqueidentifier to it. Thus this column lets us synchronize old and new values of each row. For
the INSTEAD OF trigger that is based on a view, the view should be modified in such a way that a
rowid column is present there.

SQL Server Example 1:

create trigger [dbo].[InsteadOfUpdate ONn$TEST]
on [dbo].[test]
instead of update
as
begin
set nocount on
/* column variables declaration*/
declare
@new$0 uniqueidentifier,
@new$ID numeric(38, 0),
@old$ID numeric(38, 0),
@news$V varchar(100),
@old$V varchar(100)
declare
ForEachlnsertedRowTriggerCursor cursor local
forward_only read_only for
select rowid, id, %
from inserted
open ForEachlnsertedRowTriggerCursor

fetch ForEachinsertedRowTriggerCursor
into @new$0, @new$ID, @new$V
while @ @fetch_status =0
begin
select @old$ID = id, @old$V =v
from deleted
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where rowid = @new$0
/*row - level triggers implementation: begin*/

begin
if (@new$ID =5 AND @old$ID = 1)
begin
set @news$V = isnull(@old$V, ") +
isnull(@news$V, ")
end
end

/*row - level triggers implementation: end*/
/* DML - operation emulation*/
update dbo. TEST
set
id = @newsID,
vV = @new$V
where rowid = @new$0
fetch ForEachlnsertedRowTriggerCursor
into @ new$0, @new$ID, @new$V
end
close ForEachinsertedRowTriggerCursor
deallocate ForEachlnsertedRowTriggerCursor
end

go
SQL Server Example 2:

create trigger dbo.InsteadOfUpdateOn$testview
on dbo.testview
i nstead of update
as
begin
set nocount on
/* column variables declaration*/
declare
@new$ID numeric(38, 0),
@news$V varchar(100),
@old$V varchar(100)
declare
ForEachinsertedRowTriggerCursor cursor local
forward_only read_only for
selectid, v
from inserted
open ForEachinsertedRowTriggerCursor
fetch ForEachlnsertedRowTriggerCursor
into @new$ID, @new$V
declare
ForEachDeletedRowTriggerCursor cursor local
forward_only read_only for
select v
from deleted
open ForEachDeletedRowTriggerCursor
fetch ForEachDeletedRowTriggerCursor

into @old$V
while @ @fetch_status =0
begin
/* triggers implementation: begin*/
begi n
begin

insert dbo.debug(id, v)
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values (@news$ID, isnull(@old$V, ) +
isnull(@news$V, "))
end
end
[* triggers implementation: e nd*/
fetch ForEachlnsertedRowTriggerCursor
into @new$ID, @new$V
fetch ForEachDeletedRowTriggerCursor
into @old$V
end
close ForEachinsertedRowTriggerC ursor
deallocate ForEachinsertedRowTriggerCursor
close ForEachDeletedRowTriggerCursor
deallocate ForEachDeletedRowTriggerCursor
end

go

In DB2, sometimes a trigger is defined for a specific column with the UPDATE OF column clause.

DB2 Example:

create trigger tr_emp

after update of salary on emp
referencing old as o new as n
for each row

begin atomic

-- executable - statements
end

Solution:

In SQL Server, the UPDATE() function checks whether a specific column was modified. You can
place the body of the trigger in a single IF statement to emulate DB2 behavior.

SQL Server Example:

create trigger tr_emp

on authors

for update

as

if update (salary )

-- executabl e- statements

go

3.3 Sequences

A DB2 sequence is a user-defined object that generates a series of numeric values based on the
specification with which the sequence was created. The most common purpose of a sequence is to
provide unique values for the primary key column of a table. DB2 sequences are not associated with
tables. Applications refer to a sequence object to get the current or next value of that sequence. DB2
keeps the set of generated values of a sequence in a cache, and a unique set of cached values is
created for each session.

In DB2, the NEXTVAL expression generates and returns the next value for the specified sequence.
The DB2 PREVVAL expression returns the most recently generated value of the previous NEXTVAL
expression for the same sequence within the current application process. In DB2, the value of the
PREVVAL expression persists until the next value is generated for the sequence, the sequence is
dropped, or the application session ends.
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Solution:

SQL Server does not support objects with functionality similar to that of a DB2 sequence. In

SQL Server, you generate unique values for a primary key by creating a numeric column and
defining it as IDENTITY. The IDENTITY property is a property of a table. It is not possible to explicitly
specify the value of the IDENTITY property when inserting a row unless a special SET
IDENTITY_INSERT mode is set for the table. You can never update the IDENTITY value after it has
been saved in the database.

Two distinct scenarios of DB2 sequence usage exist: a table with a primary key that is automatically
generated, and an auxiliary table that represents a DB2 sequence.

21

SQL ServerScenario 1 Converting aDB2 table with automatically generated primary key

In the first scenario, a sequence is used to generate unique values for a single numeric column
of a single table. This is fully compatible with SQL Server usage, and in this case you should
define this column in the target SQL Server table as IDENTITY. You can specify the DB2 START
value as the identity seed parameter, and the DB2 INCREMENT value as the identity increment.

create table T1 (
id int IDENTITY(1 I* seed */ , 1 /*increment*/ ) primary key
name varchar(200)

)

go

Inthiscase, we dondt need any ValLprhedasse theosalued far (D wl BeX T
assigned automatically. Therefore, we should get rid of all cases of NEXTVAL calls in INSERT
statements or in triggers for INSERT,

SQL ServerScenario 2 Converting an aixiliary table representing a DB2 sequence

In the second scenario, a DB2 sequence is used in a way that is incompatible with SQL Server
identity. For example, one sequence can feed two or more columns in one table, or in several
tables. Another common case of incompatibility is the conditional inserting of a sequence, when
the value of a sequence is inserted or not inserted into a table column depending on some
condition.

In this case, you can create an auxiliary table to represent the DB2 sequence object. This table
contains a single column declared as IDENTITY. When you need to get a new sequence value,
you insert a row in this auxiliary table and then retrieve the automatically assigned value from the
new row.

createtab le MY_SEQUENCE
id int IDENTITY(1 /* seed */ , 1 /*increment*/ )
)

go

To maintain such emulation of NEXTVAL, you must clean up the added rows to avoid
unrestricted growth of the auxiliary table. The fastest way to do this in SQL Server is to use a
transactional approach:

declare @tran bit ,
@nextval int
set @tran =0
if @@trancount > 0
begin
save transaction seq
set @tran =1
end
else begin transaction
insert into MY_SEQUENCE default values
set @nextval = SCOPE_IDENTITY()
if @tran =1
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rollback tran saction  seq
else rollback

In SQL Server, IDENTITY is generated in a transaction-independent way and, as in DB2, rolling
back the transaction does not affect the current IDENTITY value.

In both scenarios, we can emulate PREVVAL by using SQL Server @ @IDENTITY or
SCOPE_IDENTITY() functions. @ @IDENTITY returns the value for the last INSERT statement in
the session, and SCOPE_IDENTITY() gets the last IDENTITY value assigned within the scope of
current Transact-SQL module. Note that the values returned by these two functions can be
overwritten by next INSERT statement in the current session, so we highly recommend that you save
the value in an intermediate variable, if PREVVAL is used afterwards in the source code. Both
@@IDENTITY and SCOPE_IDENTITY() are limited to the current session scope, which means that
as in DB2, the identities generated by concurrent processes are not visible.

3.4 Data Manipulation Statements

This section explains how to migrate commonly used DML statements from DB2 to SQL Server.

3.4.1.1 FETCH FIRST Clause

In DB2, the FETCH FIRST clause sets a maximum number of rows that can be retrieved.

DB2 Example:

select id, val
from
( select id, val
from table_ff
order by id desc
fe tch first 10 rows only
)a
order by id, val
fetch first 5 row only

Solution:
In SQL Server, emulate the FETCH FIRST clause by using the TOP clause of a SELECT statement.

SQL Server Example:

select top 5 id, val

from

(' select top 10 id, val
from table_ff
order by id desc

)a

order by id, val

3.4.1.2 OPTIMIZE FOR Clause

In DB2, if the OPTIMIZE FOR clause is specified, it is assumed that the number of rows retrieved will
probably not exceed n, where n is the value of integer.

DB2 Example:

select id, val
from table_ff
optimize for 5 rows

Solution:
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In SQL Server, emulate an OPTIMIZE FOR clause by using the FAST query hint.

SQL Server Example:

select id, val
from table_ff
option (fast 5);

3.4.1.3 Isolation Level and Lock Type Differences

In DB2, the isolation clause (WITH {RR|RS|CS|UR}) specifies the isolation level at which the
statement is executed, and whether a specific type of lock is to be acquired.

The lock request clause (USE AND KEEP) specifies the type of lock that the database manager is to
acquire and hold.

DB2 Example 1:
select id, val
from table_ff
where id between 65 and 90
with ur

DB2 Example 2:

select id, val

from table_ff

where id between 65 and 90

with rs use and keep exclusive locks

Solution:
In SQL Server, use table hints to set the isolation level and lock type. Correspondence between the
DB2 and SQL Server isolation levels and lock types is presented in Table 2.

Table 2: Isolation Level and Lock Type Differences Between DB2
and SQL Server

DB2 Isolation Level | Description SQL Server Table Hint
RR Repeatable Read SERIALIZABLE
RS Read Stability REPEATABLEREAD
Cs Cursor Stability READCOMMITTED (*)
UR Uncommitted Read READUNCOMMITTED
DB2 Lock Type Description SQL Server Table Hint
SHARE Concurrent processes can acquire SHARE or TABLOCK

UPDATE locks on the data.
UPDATE Concurrent processes can acquire SHARE UPDLOCK

locks on the data, but no concurrent process

can acquire an UPDATE or EXCLUSIVE lock.
EXCLUSIVE Concurrent processes cannot acquire a lock TABLOCKX | XLOCK

on the data.

(*) Note that unlike DB2, SQL Server does not lock the current cursor row in this isolation level.

SQL Server Example 1:
select id, val
from table_ff with (readuncommitted)
where id between 65 and 90

SQL Server Examie 2:

select id, val
from table_ff with (repeatableread, tablockx)
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where id between 65 and 90
3.4.1.4 INTERSECT ALL and EXCEPT ALL Operators
DB2 supports two set operators that are incompatible with SQL Server:
INTERSECT ALL returns the exact number of rows that appear in both combined result sets.

EXCEPT ALL removes from the first result set the exact number of rows that appear in the
second set.

The ALL versions of the INTERSECT and EXCEPT operators are not supported in SQL Server.

DB2 Example 1:
SELECT X, Y FROM R1 EXCEPT ALL SELECT X, Y FROM R2

DB2 Example 1:
SELECT X, Y FROM R1 INTERSECT ALL SELECT X, Y FROM R2

Here is an illustration of the INTERSECT ALL and EXCEPT ALL functionality in DB2 on a sample of
data:

R1 R2 INTERSECT ALL EXCEPT ALL
X Y X Y X Y X Y
A 1 A 1 A 1 A 1
A 1 A 1 A 1 C 5
A 1 B 3 B 3
B 3 B 2
C 5

Solution:

In SQL Server, emulate INTERSECT ALL and EXCEPT ALL by using an additional numeric column
(Tmp$Num) with INTERSECT and EXCEPT as shown:

select <select_columns_or_alias> from
( select <first_select_columns_with_alias>,
row_number() over(partition by
<first_select_columns_without_alias> order by (select 1)) as Tmp$Num
from ...
{intersect | except }
select <second_sele ct_columns_with_alias>,
row_number() over(partition by
<second_select_columns_without_alias> order by (select 1)) as
Tmp$Num
from ...
) <sub query table name> You number, in the new column Tmp$Num, all duplicate rows in
both SELECT statements:

R1 R2
X Y Tmp$Num X Y Tmp$Num
1 1
A 1 2 1 1
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B 3 1 B 2 1

C 5 1

This set no longer contains duplicates, so you can now use INTERSECT or EXCEPT. Then you can
select the result without the Tmp$Num column.

SQL Server Example 1:

select x, y from
('select x, y, row_number()
over(partition by x, y order by (select 1)) as Tmp$Num from rl
except
select x, y, row_number()
over(partition by x, y order by (select 1)) as Tmp$Num from r2
) r3

SQL Server Example 2:

select x, y from
(' select x, y, row_number()
over(partition by X, y order by (select 1)) as Tmp$Num from rl
intersect
select X, y, row_number()
over(partition by x, y order by (select 1)) as Tmp$Num from r2
) r3

3.4.1.6 ORDER BY and ORDER OF in a Subquery

In DB2, the ORDER BY clause can be used in subqueries. The ORDER OF clause specifies that the
same ordering that is used in an aliased query should be applied to the result table of the subselect.
This functionality of ORDER BY and ORDER OF is not supported in SQL Server.

DB2 Example:

select *

from ( selectval_aas a, val b asb, val_cas c from table_order
order by val_b) as sq

order by a, order of sq

Solution:
In SQL Server, replace the ORDER OF clause with a list of fields or aliases from the subquery sort

specification. Then either remove the ORDER BY clause from the subquery (see example 1), or add
the TOP clause to the subquery (see example 2).

SQL Server Examplé.:
select *
from ( selectval_aas a, val_b as b, val_c as c from tabl e_order) as
sq
orderby a, b
SQL Server Exampl:
select *
from ( select top 100 percentval aasa,val bashb,val casc

from table_order order by val_b ) as sq
orderby a, b
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3.4.1.7 Column Names in a Correlation Clause

In DB2, when a correlation name is specified, column names can also be specified to give nhames to
the columns of the table name, view name, nickname, function name reference, or nested table
expression.

In SQL Server, column aliases can be specified only after the user-defined function, derived table,
and XQuery reference.

DB2 Example:

selecta, b

from (select id, val from table_c) as c (a,b)
order by a;

selecta, b

from table_c as c (a,b)

order by a;

Solution:
In SQL Server, replace the column aliases with the column names.

SQL Server Example:

selecta, b

from (select id, val from table_c) as c (a,b)
order by a;

select id, val

from table_c

order by id;

3.4.1.8 Alias for a Nested Table Expression

In DB2, you do not need to specify an alias for a nested table expression. In SQL Server, you must
include an alias for a derived table (subquery).

DB2 Example:

select val
from (select id, val from table_c)
order by id;

Solution:
In SQL Server, add an alias for the nested table expression.

SQL Server Example:

select val
from (select id, val from table_c) as ¢
order by id;

3.4.1.9 Table-Valued Function Call in a FROM Clause

In DB2, the syntax of a table-valued function call in a FROM clause is different from that in
SQL Server.

DB2 Example:

create function func_table_list

(par_schema varchar(8), par_name varchar(8))

returns  table (name varchar(128), ctime timestamp)
language sql

reads sql data

no external action

deterministic

return

select name, ctime
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from sysibm.systables

where

(upper(creator)=upper(par_schema)) an d
(upper(substr(name,1,1))=upper(par_name));

select *
from table (sa.func_table_list('sa’,'a")) as tl;

Solution:

In SQL Server, remove the TABLE keyword and the parentheses around the function name in the
FROM clause.

SQL Server Example:

create function f unc_table_list

(@par_schema varchar(8), @par_name varchar(8))

returns table

as

return

( select so.name as name, so.create_date as ctime
from sys.objects so join sys.schemas ss on so.schema_id=ss.schema_id
where
(upper(ss.name)=upper(@par_schema)) and
(upper(substring(so.name,1,1))=upper(@par_name)));

select *
from dbo.func_table_list('dbo','a") as tl;

3.4.1.10 Datai change-table-reference Clause

A data-change-table-reference clause specifies an intermediate result table. This table is based on
the rows that are directly changed by the searched UPDATE, searched DELETE, or INSERT
statements that are included in the clause.

In DB2, the table types for the data-change-table-reference are:

OLD: Returns the state of the data prior to the statement being run. This is allowed for an update
and a delete.

NEW: Returns the state of the data prior to the application of any AFTER triggers or referential
constraints. Data in the table will not equal what is returned if it is subsequently changed by
AFTER triggers or referential constraints. This is allowed for an insert and an update.

FINAL: Returns the final state of the data. If there are AFTER triggers that alter the target table
after running of the statement, an error is returned. Ditto for a view that is defined with an
INSTEAD OF trigger. This is allowed for an insert and an update.

If an INCLUDE clause is specified within a data change statement, the intermediate result table will
contain these additional columns.

DB2 Example:

27

[* INSERT */

selectid, val, ts

from new table (insert into table_dc (id,val) values (1, ABCDEFG"));
select id, val, ts, comment

from new table (insert into table_dc (id,val) include (comment
varchar(128)) values (1,’ABCDEFG','Insert Comment')) ;

/* UPDATE */

select id, val, ts

from old table (update table dc set id=id+1, val=val||'<PLUS>' where
id=1);
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select id, val, ts, comment

from old table (update table_dc include (comment varchar(128)) set

id=id+1, val=val||'<PLUS>', comment="Update Comment' where id=1);
select id, val, ts

from new table (update table_dc set id=id+1, val=val||'<PLUS>" where

id=1);

/* DELETE */

select id, val, ts

from old table (delete from table_dc where id=2);

select id, val, ts, comment

from old table (delete from table_dc include (comment varchar(128)) set
comment='Delete Comment’ where id=2);

Solution:

in SQL Server, rewrite the SELECT statement with the data-change-table-reference clause in SQL
Server syntax, using the OUTPUT clause in the nested INSERT, UPDATE, and DELETE
statements. For data types, make the following changes:

1 To emulate the DB2 OLD table prefix, use the DELETED column prefix.
1 To emulate the DB2 NEW table prefix, use the INSERTED column prefix.

You can emulate the included columns of the data change statement by adding constants to the
output select list.

SQL Server Example:

/* INSERT */

insert into table_dc (id,val)

output inserted.id, inserted.val, inserted.ts

values (1,’ABCDEFG";

insert into table_dc (id,val)

output inserted.id, inserted .val, inserted.ts,'Insert Comment' as
comment

values (1,'’ABCDEFGY;

/* UPDATE */

update table_d c set id=id+1, val=val+'<PLUS>"
output deleted.id, deleted.val, deleted.ts

where id=1;

update table_dc set id=id+1, val=val+'<PLUS>"

output deleted.id, deleted.val, deleted.ts, 'Update Comment' as comment
where id=1;

update table_dc set id=id+ 1, val=val+'<PLUS>"'

output inserted.id, inserted.val, inserted.ts

where id=1;

/* DELETE */

delete from table_dc

output deleted.id, deleted.val, deleted.ts

where id=  2;

delete from table_dc

output deleted.id, deleted.val, deleted.ts, 'Delete Comment' as comment
where id=2;

In DB2, the VALUES statement derives a result table by specifying the actual values, using
expressions, for each column of a row in the result table. Multiple rows can be specified. The
VALUES statement is not supported in SQL Server.
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DB2 Example:

values (0, 'Text"); -- lrow
values (1,'Test A"),(2,'Test B"),(3, Text C'); --  3rows
values 'A’; - 1row
values 'A',('B"),NULL,' D; -- 4rows
Solution:

In SQL Server, replace each single-row VALUES statement with a simple SELECT statement.
Replace each multiple-row VALUES statement by combining simple SELECT statements with
UNION.

SQL Server Example:

select 0, 'Text'; -- lrow

select 1,'Test A" union all select 2,'Test B' union all select 3, Text
C, -- 3rows

select 'A"; -- lrow

select 'A" union all select ('B") union all select NULL union all
select 'D'; -- 4 rows

3.4.3.1 Values Without Parentheses

In DB2, you can write single values in a VALUES clause with or without parentheses. In SQL Server,
the values list must be always enclosed in parentheses.

DB2 Example:

insert into table_ins (id) values 1;

insert into table_ins (id) values 1,(2),3;
Solution:

In SQL Server, add parentheses to all single-row values.

SQL Server Example:

insert into table_ins (id) values (1);
insert into tabl e_ins (id) values (1),(2),(3);

3.4.3.2 Subquery (fullselect) as Object of the INSERT Operation
In DB2, you can use a subquery (fullselect, insertable view) as the object of the INSERT operation.
DB2 Example:
insert into (select * from table_ins) values (1,’ABC");
Solution:
In SQL Server, use the common table expression (CTE) to emulate this functionality.

SQL Server Exam:

with plus as (select * from table_ins)
insert into plus values (1,’ABC");

3.4.3.3 Common Table Expression (CTE) in INSERT Statement

DB2 and SQL Server have different syntaxes for the common table expression (CTE) in an INSERT
statement. In DB2, a CTE can be used only with the SELECT part of an INSERT SELECT
statement. In SQL Server, you can specify the CTE within the scope of the INSERT statement.

DB2 Example:

insert into table_ins (id, val)
with plus as (
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select td.id, td.val, ti.id as new
from table_del td left outer join table_ins ti on td.id=ti.id

select id, val from plus where new is null;

Solution:
In SQL Server, place the CTE before the INSERT statement.

SQL Server Example:

with plus as (
select td.id, td.val, ti.id as new
from table_de  1td left outer join table_ins ti on td.id=ti.id

)
insert into table_ins (id, val)
select id, val from plus where new is null;

3.4.4.1 Issue: Subquery (fullselect) as Object of the UPDATE
Operation
In DB2, you can use a subquery (fullselect, updatable view) as the object of the UPDATE operation.

DB2 Example:
update (select * from table_upd)
setval_c=val _al|val_b
where id < 20;
Solution:
In SQL Server, use the CTE to emulate this functionality by moving the updatable subquery to the
CTE.
SQL Server Example:

with plus as (select * from table_upd)
update plus

setval c=val a+val b

where id < 20;

3.4.4.2 Column Groups in a SET Clause

In DB2, you can update a few columns from a single subquery result.

DB2 Example:
update table_upd u
set (id, val_a) = (select id, val from table_del d where d.id=u.id),
(val_b, val_c) = (val_a, val_a || val_b);
Solution:
In SQL Server, remove from all subqueries the conditions that reference the up-level objects, and
move the subqueries from the SET clause to the CTE.

Generate a single assignment for each column from the column group. Use the expression from the
appropriate CTE for the assignment.

To generate join conditions, use the conditions that were removed from the original subqueries.

SQL Server Example:

with plus as (select id, val from table_del d)
update u
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set id = plus.id, val_a = plus.val, val_b =val_a, val c=val _a+

val_b

from table_upd u left outer join plus on u.id=plus.id;

- Or -

update u

setid =d.id, val_a =d.val,val b=val a,val c=val a+val b
from table_upd u left outer join table_del d on d.id=u.id;

3.4.5.1 Single vs Multiple Occurrences of Each Clause

SQL Server doesndt support aMERGEistteneentus e s

DB2 Example:
merge into debug d
using (select id, v from debug union values (4, 'd") union values (5,
‘e") union values (6, 'f")) as b (id,v)
on (d.id=b.id)
when matched and d.id=2 then
update set v="x'
when matched and d.id=3 then
update setv='y'

when matched and d.id<2 then
delete

when not matched then
insert values (b.id,b.v);

Solution:

In SQL Server, you can use the CASE statement to emulate multiple uses. You can use the

condition (1=1) to emulate the Searched WHEN clause.

Note: In the CASE statement you canodt
value manually.

SQL Server Example:

merge into debug d

using (select id, v from debug union select 4, 'd' union select 5,
'e' union select 6, 'f) as b (id,v)

on (d.id=b.i d)

when matched and 1=1 then
update set v=case when d.id=2 then 'x' when d.id=3 then 'y’ end

when matched and d.id<2 then
delete

when not matched then
insert values (b.id,b.v);

3.4.5.2 SIGNAL Clause in MERGE
In DB2, you can use the SIGNAL exception to make the MERGE statement fail.

DB2 Example:

merge into debug d
using (select id, v from debug union values (3, '33")) as b (id,v)

us

e

of

t

he
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on (d.id=b.id)

when matched and d.id=1 then

signal sqlstate '70102' set message_text = 'Error'
when matched then

update set v="x'

when not matched then
insert values (b.id,b.v)
Solution:
In SQL Server, you can generate a conversion exception in UPDATE or INSERT, so that the
MERGE statement will fail.
SQL Server Example:
merge into debug d

using (select id, v from debu g union select 3, '33") as b (id,v)

on (d.id=b.id)

when matched then

update set v=case when d.id=1 then cast (cast (‘adc' as int)as varchar)
else 'x' end

when not matched then
insert values (b.id,b.id)

3.4.5.3 Mixed UPDATE and DELETE Clauses in a MERGE Statement

In DB2, a MERGE statement can have mixed UPDATE and DELETE clauses with intersects
conditions. This cannot be emulated in SQL Server.

DB2 Example:

delete  from debug;

insert into debug values (1, 'a");
insert into debug values (2, 'b");
insert in to debug values (3, 'c");

merge into debug d

using (select id, v from debug union values (4, 'd") union values (5,
'e") union values (6, 'f")) as b (id,v)

on (d.id=b.id)

when matched and d.id=1 then

update set v="x'

when matched and d.id<3 then

delete

when matched then

update set v="y'

when not matched then
insert values (b.id,b.v);

select * from debug;

Solution:

SQL Server does not have similar functionality; there is no migration solution for this DB2 capability
yet.

3.4.5.4 Subquery (fullselect) as Object of a MERGE Operation

In DB2, you can use a subquery (fullselect) as an object of a MERGE operation.
32 Guide to Migrating from DB2 to SQL Server



DB2 Example:
merge into (select * from table_merge) as tm
using
(select *
from (values (1,'R','RRR"),(5,'2','22Z") as v (a,b,c)
)asr
on tm.id=r.a
when matched then update set (tm.vala,tm.valb) = (r.b,r.c)
when not matched then insert (id, vala, valb) values (r.a,r.b,r.c);

Solution:
In SQL Server, you can use a common table expression (CTE) to emulate this functionality.

SQL Server Exam:
with tm as (select * from table_merge)
merge into tm
using
(select *
from (select 1,'R','RRR" union all select 5,'2','’2Z2Z") as v (a,b,c)
)asr
on tm.id=r.a
when matched then update set tm.vala =r.b, tm.valb =r.c
when not matched then insert (id , vala, valb) values (r.a,r.b,r.c);

3.4.5.5 Column Groups in an UPDATE SET Clause

In DB2, in a MERGE statement you can use the UPDATE SET clause to update several columns
from a single subquery result.

DB2 Example:
merge into table_merge tm
using
(select id, val from table_a) as a
on tm.id=a.id
when matched then update set (tm.vala, tm.valb) = (select
tm.vala||'+'||b.val, b.val from table_b b where b.id=tm.id)
else ignore;

Solution:

In SQL Server, you can generate a single assignment and a duplicate subquery for each column
from a column group.

SQL Server Example:
merge into table_merge tm
using
(select id, val from table_a) as a
on tm.id=a.id
when matched then update set
tm.vala = (select tm.vala+'+'+b.val from table_b b where b.id=tm.id),
tm.valb = (select b.val from table_b b where b.id=tm.id);

3.4.6.1 Correlation Clause in DELETE Statement

In DB2, a correlation clause can be used in a DELETE statement to designate a table, view,
nickname, fullselect, or column names.

DB2 Example:
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delete from table_del as d (a,b,c,d) where d.a between 100 and 109;

Solution:
In SQL Server, replace the column aliases with the column names in a search condition, and remove
the correlation clause from the DELETE statement.
SQL ServerExample:
delete from table_de | where id between 100 and 109;

3.4.6.2 Subquery (fullselect) as Object of DELETE

In DB2, the syntax of using a subquery as the object of the DELETE operation is different from that
in SQL Server.
DB2 Example:
-- deleting duplicates
delete from
(select rownumber() over (partition by id, val) as rn
from table_del)
where rn > 1;
Solution:
In SQL Server, convert such queries by assigning an alias to the subquery and then adding a FROM
clause with this alias.
SQL Server Examie:

-- deleting duplicates

delete from e

from

(select row_number() over (partition by id, val order by id) as rn
from table_del) as e

where rn > 1;

3.5 Routines

This section describes migration issues for DB2 stored procedures and user-defined functions.

3.5.1.1 Overloaded Procedures

In DB2, two procedures can exist in one schema with the same name but different parameter types
or a different number of parameters. SQL Server does not support this.

Solution:

In SQL Server, you must choose distinct names for procedures that have the same DB2 name but
different parameter signatures.

3.5.1.3 OUT and INOUT Parameters

In DB2, if a procedure has an OUT parameter, it always returns a value in a call variable. In
SQL Server this construct cannot return any value.

DB2 Example:
Call proc (a)

Solution:

In SQL Server, when you call a procedure using EXEC for each OUT variable, you must add the
OUTPUT keyword.
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SQL Server Example:
Exec proc @a OUTPUT

3.5.2.1 Overloaded Functions

In DB2, two functions can exist in one schema with the same name but different parameter types or
a different number of parameters. SQL Server does not support this.

Solution:

In SQL Server, you must choose distinct names for the functions that have the same DB2 name but
different parameter signatures.

3.5.2.2 RETURNS ROW Function

In DB2, the RETURNS ROW function specifies that the output of the function is a single row. If the
function returns more than one row, an error is raised (SQLSTATE 21505).

Solution:

In SQL Server, create a table-valued function and make sure that the SELECT statement returns
one row. See RETURN Statement in Table Functions or Procedures later in this section for more
details.

3.5.2.3 MODIFIES SQL DATA Clause

In DB2, the MODIFIES SQL DATA clause is used when a function can change data in a table (using
Data Manipulation Language, or DML), either directly or by a call procedure.

Solution:

In SQL Server, user-defined functions (UDFs)c anét use DML statements
You can emulate the MODIFIES SQL DATA clause by using an extended stored procedure.
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This section covers differences in behavior between DB2 and SQL Server versions of various
commands used in routines that control the flow of execution.

3.5.3.1 CALL Statement for a Procedure

In DB2, the CALL statement can call a procedure or a foreign procedure (but it cannot call a
function).

DB2 Exampk:

create procedure p_ex_call (in a integer, out b integer)
begin
setb=a*2,
end!
begin atomic
declare b integer;
call p_ex_call(5, b);

set b = null;
call p_ex_call(null, b);
end!
Solution:

In SQL Server, use the EXECUTE statement to call a stored procedure.

SQL Server Example:
go
alter procedure p_ex_call ( @a integer, @b integer out)
as
begin
set @b = @a * 2;
end;
go
declare @b integer;
execute p_ex_call 5, @b out;

set @b = null;
exec p_ex_call null, @b out;
go

3.5.3.2 CASE Statement

The CASE statement selects an execution path based on multiple conditions. This statement should
not be confused with the CASE expression, which allows an expression to be selected based on the
evaluation of one or more conditions.

3.5.3.2.1 The simple -case -statement -when -clause

In DB2, the value of the simple-case-statement-when-clause expression prior to the first WHEN
keyword is tested for equality with the value of each expression that follows the WHEN keyword. If
the search condition is true, the THEN statement is executed. If the result is unknown or false,
processing continues to the next search condition. If the result does not match any of the search
conditions, and an ELSE clause is present, the statements in the ELSE clause are processed.

DB2 Example:

create procedure p_case_ex1 (in a integer)
begin
case a
when 5 then
update tabl set at3 = a * 3.14;
when 10 then
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update tabl set atl =a/ 3.14;
else
update tabl setatl =a +id * 3.14, at3 = a - id*3. 14
end case;
end!
begin atomic
call p_case_ex1(7);
end!

Solution:

In SQL Server, because the CASE statement cannot be used in routines as control flow statements,
use the IF....ELSE statement to convert the DB2 CASE statement.

SQL Server Example:

go
create procedure p_case_ex1 (@a integer)
as
begin
if (@a =5)
begin
update tabl set at3 = @a * 3.14;
end
else
if (@a = 10)
begin
update tabl set atl = @a/ 3.14;
end
else
update tabl set atl = @a + i d*3.14, at3 = @a - id * 3.14;
end,
go
execute p_case_ex2 7;
go

3.5.3.2.2 The searched -case -statement -when -clause

In DB2, the searched-case-statement-when-clause is used to evaluate the search-condition following
the WHEN keyword. If it evaluates to true, the statements in the associated THEN clause are
processed. If it evaluates to false, or unknown, the next search-condition is evaluated. If no search-
condition evaluates to true and an ELSE clause is present, the statements in the ELSE clause are
processed.

DB2 Example:

create procedure p_case_ex2 (in a integer)
begin
case
when a = 5 then
update tabl set at3 = a * 3.14;
when a = 10 then
update tabl set atl =a/ 3.14;
else
update tabl setatl=a+id *3.14, at3 =a - id*3.14;
end case;
end!
begin atomic
call p_case_ex2(7);
end!

Solution:

37 Guide to Migrating from DB2 to SQL Server



In SQL Server, the solution for the searched-case-statement is exactly the same as for the simple-
case-statement: use the IF....ELSE statement.

SQL Server Example:

go
create procedure p_case_ex2 (@a integer)
as
begin
if (@a =5)
begin
update tabl set at3 = @a * 3.14;
end
else
if (@a = 10)
begin
update tabl set atl = @a/ 3.14;
end
else
update tabl set atl = @a +id * 3.14, at3 = @ a - id*3.14;
end,
go
execute p_case_ex2 7,
go

3.5.3.3 FOR Statement

In DB2, the FOR statement executes a statement or group of statements for each row of a table
using a cursor. The cursor can be declared explicitly or implicitly.

DB2 Example:
begin atomic
declare new_at char(200);
for vl as
select id as curid, atl as curatl, at3 as curat3

from tabl
where id between 65 and 70
do
set new_at = cast((curid+curatl - curat3) as char(10));

update tabl set at2 = new_at
where id = curid;
end for;
end!

Solution:

In SQL Server, the FOR statement works the same way as in DB2, except that the cursor must be
declared explicitly. Use a WHILE construction and local variables to provide loop data processing.

SQL Server Example:
go
begin
declare
@new_at char(200);
declare
v1 cursor local for
select id as curid, atl as curatl, at3 as curat 3
from tabl
where id between 65 and 70;
open vl
whilel1=1
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begin

declare

@curid integer,

@curatl integer,

@curat3 float(53);
fetch v1

into @curid, @curatl, @curat3;

if @@fetch_status =0

begin
set @new_at = cast((@curid+@curatl - @curat3) as
char(10));
update tabl set at2 = @new_at
where id = @curid;
end;
if @@fetch_status = -1
break;
end;
close v1,;
deallocate v1,;
end,;
go

3.5.3.4 |IF Statement

In DB2, the IF statement selects an execution path based on the evaluation of a condition.

DB2 Example:

create procedure if_ex(in v char(1), out stat integer)
begin
if v is not null then
if v="w'then
call while_ex;
elseif v ="r' then
call repeat_ex;
else
call iterate_ex;
end if;
else
set stat = 1,
return stat;
end if;
end!

Solution:
In SQL Server, the IF statement differs only in syntax and can be easily converted from DB2.

SQL Server Example:
create procedure if_ex(@v char(1), @stat integer out)

as
begin
if @v is not null
if @v ="w'
execute while_ex;
elseif@v="r
execute repeat_ex;
else
execute iterate_ex;
else

set @stat = 1;
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return @stat;
end;

3.5.3.5 ITERATE Statement

In DB2, the ITERATE statement causes the flow of control to return to the beginning of a labeled
loop.

DB2 Example:

create procedure iterate_ex
begin
declare new_at char(10);
declare v_id integer;
declare curl cursor for
select id from tabl,;
open curl;
fetch_loop:
loop
fetch curl into v_id;
if v_id < 64 then
iterate fetch_loop;
elseif v_id > 70 then
leave fetch_loop;
else
update tabl set at2 = null
where id = v_id;
end if;
end loop fetch_loop;
close curl;
end!

Solution:

In SQL Server, the CONTINUE statement has similar functionality to the ITERATE statement in DB2,
so use it to emulate ITERATE. You do not need to use a labeld using just the CONTINUE statement
is sufficient.

SQL Server Example:

create procedure iterate_ex
as
begin
declare @new_at char(10),
@v_id integer;
declare curl cursor local for
select id from tab1;
open curl;
while1 =1
begin
fetch curl into @v_id;
begin
if (@v_id < 64)
continue;
else if (@v_id > 70)
break;
else
update tabl set at2 = null where id = @v_id X
end;
end;
close curl;
deallocate curl;
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end;
go

3.5.3.6 LEAVE Statement

In DB2, the LEAVE statement transfers program control out of a loop or a compound statement.

DB2 Example:

create procedure leave_ex
begin
declare  new_at char(10);
declare v_id integer;
declare curl cursor for
select id from tab1,
open curl;
fetch_loop:
loop
fetch curl into v_id;
if v_id < 64 then
update tabl set at2 = null
where id = v_id;

else
leave fetch_loop;
end if;
end loop fetch_loop;
close curl;
end!
Solution:

In SQL Server, the BREAK statement has similar functionality to the LEAVE statement in DB2, so
use it instead of LEAVE. You do not need to use a labeld using just the BREAK statement is

sufficient.

SQL Server Example:

create procedure leave_ex
as
begin
declare @new_at char(10),
@v_id integer;
declare curl cursor local for
select id from tab1l;
open curl;
while1=1
begin
fetch curl into @v _id;
begin
if (@v_id < 64)
update tabl set at2 = null
else
break;
end;
end;
close curl;
deallocate curl;
end;

3.5.3.7 LOOP Statement

where id = @v_id;

In DB2, the LOOP statement repeats the execution of a statement or a group of statements.
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DB2 Example

create procedure loop_ex
begin
declare new_at char(10);
declare v_id integer;
declare cu rl cursor for
select id from tab1,;
open curl;
fetch_loop:
loop
fetch curl into v_id;
if v_id < 64 then
update tabl set at2 = null
where id = v_id;
else
leave fetch_loop;
end if;
end loop fetch_loop;
close curl;
end!

Solution:

In SQL Server, you can organize the LOOP statement with the WHILE statement, and then use the
@@FETCH_STATUS function to define the end of the loop. You do not need to use a label.

SQL Server Example:

create procedure loop_ex
as
begin
declare @new_at char(10),
@v_id integer;
declare curl cursor local for
select id from tab1;
open curl;
while1=1
begin
fetch curl into @v _id;
if (@@fetch_st  atus =0)

begin
if (@v_id < 64)
update tabl set at2 = null
else
break;
end;
if (@ @fetch_status = -1)
break;
end;
close curl;
deallocate curl;
end;

3.5.3.8 REPEAT Statement

where id = @v _id,

In DB2, the REPEAT statement executes a statement or a group of statements until a search

condition is true.

DB2 Example:
create procedure repeat_ex
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begin
declare new_at ch ar(10);
declare v_id integer;
declare end_r smallint default O;
declare curl cursor for
select id from tabl;
setend_r=1,;
open curl;
fetch_loop:
repeat
fetch curl into v_id;
if v_id < 64 then
update tabl set at2 = 'define’
where id = v_id;
else
setend r=0;
end if;
untilend_r>0
end repeat fetch_loop;
close curl;
end!

Solution:
In SQL Server, the WHILE statement provides similar functionality to the REPEAT statement in DB2,
so use it to emulate REPEAT. Because REPEAT is a cycle with a post-condition, you must check the
exit-condition at the end of the cycle.
SQL Server Example:
create procedure repeat_ex
as
begin
declare @new_at char(10),
@v_id integer,
@end_r smallint;
declare curl cursor local for
select id from tabl;
set @end_r =1,
open curl;
while 1=1
begin
fetch curl into @v_id;
begin
if (@v_id < 64)
update tabl set at2 = 'define’ where id = @v_id;
else
set @end_r = 0;
end,;
if (@end_r 1= 0)
break;
end,;
close curl;
deallocate curl;
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end;
go

3.5.3.9 RETURN Statement

In DB2, the RETURN statement is used to return from a routine. For SQL Server functions or
methods, it returns the result of the function or method. For a SQL Server procedure, it optionally
returns an integer status value.

3.5.3.9.1 RETURN Statement in Scalar Functions or Procedures

If the routine is a function or method, then an expression, NULL, or fullselect must be specified after
the RETURN keyword, and the data type of the result must be assignable to the RETURNS type of
the routine. A procedure cannot return NULL or a fullselect.

DB2 Example:

createf unction  return_ex(x double)
returns  double
return sin(x)/cos(x)!

Solution:

When a routine is a scalar function or procedure, the SQL Server RETURN statement can be used
as in DB2.

SQL Server Example:
go
alter function return_ex(@x float(53))
returns float
as
begin
return sin(@x)/cos(@x);
end,

3.5.3.9.2 RETURN Statement in Table Functions or Procedures

DB2 functions can return a table or row. This feature is supported in SQL Server, but the syntax is
different.

DB2 Examplel:

create function table_function_ex(v_id integer)
returns table (id integer,

atl integer,

at2 varchar(200),

at3 double)
return

select id, atl, at2, at3

from tabl

where id = v_id!

DB2 Example2:

create function row_function_ex(v_id integer)
returns row (id integer,
atl integer,
at2 varchar(200),
at3 double)
return values (v_id, 5, 'd efault', 5.25)!

Solution:
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When a SQL Server function returns a table or row value, the function must be declared with the
RETURNS TABLE keyword. Unlike DB2, if a function returns a set of values (like a row in DB2), the
SQL Server function should use a common table expression.

SQL Server Examplel:
go
create function table_function_ex(@v_id i nteger)
returns table as
return
select id, atl, at2, at3
from tabl
where id = @v_id,;
go
SQL Server Example2:
go
create function row_function_ex(@v_id integer)
returns @row_table table
(id integer,
atl integer,
at2 varchar(200),
at3 float(53)
)
as
begin
with single_row(id, atl, at2, at3)as
(select @v_id, 5, 'dafault’, 5.25)
insert @row_table
select * from single_row;
return;
end,
go

3.5.3.9.3 RETURN Statement with Common Table Expression

A SQL Server function can return a common table expression as DB2 does, but the syntax is

di fferent. You dono© instead you shoultl populate thestable variable thatis t | y
specified in the RETURNS clause.
DB2 Example:

create function with _function_ex(v_id integer)

returns table (id integer, atl integer)

return

with single_row as
(select id, atl from tabl where id = v_id)
select * from single_row!

Solution:
In SQL Server, add an intermediate table variable.

go
create functi on with _function_ex(@v_id integer)
returns @row_table table
(id integer, atl integer
)
as
begin
with single_row(id, atl)as
(select id, atl from tabl where id = @v_id)
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insert @row_table
select * from single_row;
return;

end;

go
3.5.3.10 WHILE Statement

The WHILE statement can be converted almost as is, although it has a slightly different syntax in
SQL Server.

DB2 Example:

create procedure while_ex
begin
declare new_at char(10);
declare v_id integer;
declare end_r smallint defau It O;
declare curl cursor for
select id from tabl;
setend_r=1,;
open curl;
fetch_loop:
while end_r >0
do
fetch curl into v_id;
if v_id < 64 then
update tabl set at2 = 'define’
where id = v_id;

else
setend_r=0;
end if;
end while fetch_loop;
close curl;
end!
Solution:

SQL Server Example:

go
create procedure while_ex
as
begin
declare @new_at char(10),
@v_id integer,
@end_r smallint;
declare curl cursor local for
select id from tab1,;
set @end_r =1,
open curl;
while @end_r>0
begin

fetch curl into @v_id;
if (@@fetch_status = 0)

begin
if (@v_id < 64)
update tabl set at2 = 'define’ where id = @v_id,;
else
set @end_r = 0;
end;
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if (@@fetch_status = -1)
break;
end;
close curl;
deallocate curl;
end;

3.5.3.11 GET DIAGNOSTICS Statement

In DB2, the GET DIAGNOSTICS statement is used to obtain information about the previously
executed SQL statement.

3.5.3.11.1 ROW_COUNT Variable

In DB2, the ROW_COUNT variable identifies the number of rows associated with the previous SQL
statement. If the previous SQL statement is a DELETE, INSERT, or UPDATE statement,
ROW_COUNT identifies the number of rows that qualified for the operation. If the previous statement
is a PREPARE statement, ROW_COUNT identifies the estimated number of result rows in the
prepared statement.

DB2 Example:

create proced  ure diagnostics_ex (in v_id integer, out row_c integer,
out ret_s integer)
begin
update tabl set at2 = 'define’
where id = v_id;
get diagnostics row_c = row_count;
get diagnostics ret_s = db2_return_status;
end!

Solution:

In SQL Server, you can use the @ @ROWCOUNT function to return the number of rows that are
associated with the previous SQL statement. However, there is not yet a solution for emulating the
GET DIAGNOSTICS statement when the previous statement is a PREPARE statement.

SQL ServerExample:
create procedure diagnostics_ex (@v_id integer, @row_c integer out)
as
begin
update tabl set at2 = 'define’
where id = @v_id;
set @row_c = @@rowcount;
end;

3.5.3.11.2 DB2_RETURN_STATUS Variable

In DB2, the DB2_RETURN_STATUS variable identifies the status value that is returned from the
procedure associated with the previously executed SQL statement, provided that the statement was
a CALL statement invoking a procedure that returns a status value. If the previous statement is not
such a statement, then the value returned has no meaning and can be any integer.

DB2 Example:
create procedure return_status_ex

al:begin
declare retval integer;
call loop_ex;
get diagnostics retval = db2_return_status;
if retval <> 0 then

leave al;

else

call while_ex;
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end if;
end al!

Solution:

A SQL Server procedure can return any integer value, and DB2_RETURN_STATUS can be
emulated by returning an integer value from the SQL Server procedure.

SQL Sever Example:

create procedure return_status_ex
as
begin
declare @retval integer;
execute @retval = loop_ex;
if (@retval <> 0)
return;
else
execute while_ex;
end;

3.5.3.11.3 condition -information

In DB2, condition-information specifies that the error or warning information for the previously
executed SQL statement is to be returned. If information about an error is needed, the GET
DIAGNOSTICS statement must be the first statement specified in the handler that will handle the
error. If information about a warning is needed, and if the handler will get control of the warning
condition, the GET DIAGNOSTICS statement must be the first statement specified in that handler.

DB2 Example:

create procedure return_message_ex(in v_id integer,out retstr
varchar(30))
al:begin
declare exit handler for sglexception
begin
get diagnostics exception 1 retstr=message_text;
set retstr='error in return_message_ex’;
end;
if v_id < 64 then
call loop_ex;
else
call while_ex;
end if;
end al!

Solution:

In SQL Server,youcanusethe TRYé CATCH st atement to set,oman output
RAISERROR to generate an exception.

SQL Server Example:

create procedure RETURN_message _ex(@v_id integer, @retstr varchar(30)
out)
as
begin
begin try
IF (@v_id < 64)
execute loop_ex;
ELSE
execute while_ex;
end try
begin catch
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set @retstr = 'Error in return_message_ex’;
raiserror (@retstr, 16, 1);
end catch
end,

This section covers differences between DB2 and SQL Server versions of cursor implementation,
and gives some hints about how to handle cursors during migration.

DB2 supports static, forward-only, and scrollable cursors. There are two types of scrollable cursor:
static and keyset-driven. The latter provides the ability to detect or make changes to the underlying
data.

SQL Server supports all ANSI-style cursors: static, dynamic, forward only, and keyset-driven. This
includes support for INSENSITIVE and SCROLL cursor behavior and for all fetch options (FIRST,
LAST, NEXT, PRIOR RELATIVE, and ABSOLUTE).

Cursor support is available through the following interfaces: ADO.NET, OLE DB, ODBC, DB-Library,
and Transact-SQL.

3.5.4.1 Closing a Cursor

The DB2 CLOSE CURSOR statement closes and releases all data structures.

The SQL Server CLOSE CURSOR statement closes the cursor but leaves the data structures
accessible for reopening.

DB2 Example:
CLOSE mycur;

Solution:

SQL Server requires the DEALLOCATE CURSOR statement to remove the cursor data structures.
The DEALLOCATE CURSOR statement differs from CLOSE CURSOR in that a closed cursor can
be reopened. The DEALLOCATE CURSOR statement releases all data structures associated with
the cursor and removes the definition of the cursor.

SQL Server Example:

CLOSE mycuir;
DEALLOCATE mycur,

3.5.4.2 Returning a Result Set

DB2 always requires that cursors be used with SELECT statements, regardless of the number of
rows requested from the database.

DB2 Example :

create procedure myproc ()
result sets 1
begin
declare mycur cursor with return to client for
select empno,name
from employee;
open mycur;
end!

Solution:

In SQL Server, a SELECT statement that is not enclosed within a cursor returns rows to the client as
a default result set. This is an efficient way to return data to a client application.

SQL Server Example :
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create procedure myproc as
begin
selecte mpno,name
from employee;
end

3.5.4.3 Auto Closing a Cursor

In DB2, all open cursors are automatically closed when the thread terminates, or when a rollback
occurs, or when a commit is doned except if the cursor is defined "with hold." If the cursor is
declared "with hold," it will remain open after a commit; otherwise it will be closed at commit time.
Solution:

In SQL Server, the cursor is not automatically closed on commit or on rollback. To emulate DB2
behavior, manually close all cursors after rollback, and close all cursors after commitd except the
cursors defined as "with hold."

3.5.4.4 Cursor Loop with Handlers

In DB2, cursor loops can be organized using handlers.

DB2 Example 1:
create procedure testSum ()

begin
declare S decimal(9,2);
declare i decimal(9,2);

declare exitcode integer default O;
declare no_more_rows condition for SQLSTATE '02000';
declare mycur cursor for
select id
from TestTable;
declare continue handler for no_more_rows
SET exitcode = 1;
delete from debug;
setS =0;
open mycur;
fetch mycur into i;
while exitcode <> 1
do
setS=S+i;
fetch mycur into i;
end while;
close mycur;
insert into debug values (CURRENT_TIME, char(S));
end!

DB2 Example 2:
create procedure testSum ()

begin
declare S decimal(9,2);
declare i decimal(9,2);

declare exitcode integer default O;
declare mycur cursor for
select id
from TestTable;
declare continue handler fo r SQLSTATE '02000
SET exitcode = 1;
delete from debug;
setS =0;
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open mycur;

fetch mycur into i;

while exitcode <> 1

do

setS=S+i;
fetch mycur into i;

end while;

close mycur;
insert into debug values (CURRENT _TIME, char(S));
end!

DB2 Example 3:
create procedure testSum ()

begin
declare S decimal(9,2);
declare i decimal(9,2);

declare exitcode integer default O;
declare mycur cursor for
select id
from TestTable;
declare continue handler for not found
SET exitcode = 1;
delete from debug;
setS =0;
open mycur;
fetch mycur into i;
while exitcode <> 1
do
setS=S+i;
fetch mycur into i;
end while;
close mycur;
insert into debug values (CURRENT_TIME, char(S));
end!

Solution:

SQL Server does not provide such exceptions to emulate cursor loops using handlers emulating. To
emulate this behavior, add the following block after each FETCH statement:

if(@@fetch_status <> 0)
begin
SET @exitcode = 1 -- handler body
End

SQL Server Example:

create procedure TESTSUM AS
begin
declare @S DECIMAL(9,2)
declare @i DECIMAL(9,2)
declare @exitcode INT
DECLARE @mycur CURSOR
SET @exitcode =0
delete fro m DEBUG
set@S =0
SET @mycur = CURSOR FOR select ID from TESTTABLE
open @mycur
fetch @mycur into @i
if(@ @fetch_status <> 0)
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begin
SET @exitcode =1 -- handler body
end
while @exitcode <> 1
begin
set @S = @S+@i
fetch @mycur into @i
if(@@fetch_status <> 0)
begin
SET @exitcode =1
end
end
close @mycur
insert into DEBUG values(GetDate(),STR(@S))
end
GO

3.5.4.3 Cursor Loop with SQLCODE Check

In DB2, a cursor loop can be organized by using a direct check of the SQLCODE after each FETCH
statement.

DB2 Example:

create procedure testSum ()
begin
declare SQLCODE integer default O;
declare i decimal(9,2);
declare S decimal (9,2);
declare mycur cursor for
select id
from TestTable;
delete from debug;
setS =0;
open mycur;
fetch mycur into i;
while SQLCODE <> 100
do
setS=S+i;
fetch mycur into i;
end while;
close mycur;
insert into debug values (CURRENT_TIME, char(S));
end!

Solution:

In SQL Server, analyze the string before SQLCODE <> 100. If it is a FETCH statement, then replace
SQLCODE <> 100 with @ @FETCH_STATUS = 0:

fetch mycur into i; -\ fetch mycur into @ i;
while SQLCODE <> 100 -- | while @ @fetch_status =0
SQL Server Example:
create procedure testsum as
begin

declare @S DECIMAL(9,2)
declare @i DECIMAL(9,2)
declare @exitcode INT

declare ~ @mycur CURSOR
SET @exitcode =0
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delete from DEBUG
set@S =0
SET @mycur = CURSOR FOR select ID from TESTTABLE
open @mycur
fetch @mycur into @i
if(@ @fetch_status <> 0)
begin
SET @exitcode =1 -- handler body
end
while @exitcode <> 1
begin
set @S = @S+@i
fetch @mycur into @i
if(@@fetch_status <> 0)
begin
SET @exitcode = 1
end
end
close @mycur
insert into DEBUG values(GetDate(),STR(@S))
end
GO

3.6 Exceptions, Handlers, and Conditions

The elements of exception handling in SQL Server differ significantly from its DB2 counterparts. Here
we give a few examples about handling these differences.

To have full emulation of the DB2 exception codes, create the following function:
db_error_get_db2_exception_id (@errormessage, @errornumber)

This function returns the DB2 exception that is equivalent to the SQL Server ERROR_NUMBER
function. The examples within this section assume that such a function exists.

To convert exception handling to SQL Server codes, you can ignore the call of this function and use
SQL Server ERROR_NUMBER and ERROR_MESSAGE functions.

Note: Do not use the conversion methods presented in this section in a cursor loop. For
details, see section 3.5.4.4, Cuiisor Loop with Handlers.o

Also, in SQL Server the SELECT INTO statement by default does not throw an exception when it
returns two or more rows, or no rows at all.

In DB2, the EXIT handler executes SQL PL statements in the handler. After that, the handler
continues execution at the end of the compound statement in which it was declared.

DB2 Example:

create procedure test

begin atomic

é

declare exit handler for not found
<handler statements >;
<Statements>

end!

Solution:
In SQL Server, use a TRY/CATCH block with the db_error_get_db2_exception_id() function.
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SQL Server Example:

begin
e
begin try
<Statements>
end try
begin catch
declare

@errornumber int
set @errornumber = error_number()
declare

@errormessage nvarchar(4000)
set @errormessage = error_message()
declare

@exceptionidentifier nvarchar(4000)

select @exceptionidentifier =
db_error_get_db2_exception_id(@errormessage, @errornumber)

if (@exceptionidentifier like N'SQLCODE 100"

begin
<handler statements >
end
end catch
end
GO

In DB2, an UNDO handler is similar to the EXIT handler: it continues with execution at the end of the
compound statement in which it was declared. However, in the UNDO handler each executed
statement is rolled back in this compound statement. The UNDO handler can only be used in
ATOMIC compound statements.

DB2 Example:

create procedure test
begin atomic
é
declare undo handler for not found
<handler statements >;
<Statements>
end!

Solution:

In SQL Server, specify a savepoint after the BEGIN statement and the ROLLBACK statement in a
CATCH block.

SQL Server Example:
begin
é

if (@@trancount = 0)

begin transaction <savepoint>
else

save transaction <savepoint>
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begin try
<Statements>
end try
begin catch
declare
@errornumber int
set @errornumber = error_number()
declare
@errormessage nvarchar(4000)
set @errormessage = error_message()
declare
@exceptionidentifier nvarchar(4000)

select @exceptionidentifier =
db_error_get _db2_exception _id(@errormessage, @errornumber)

if (@exceptionidentifier like N'SQLCODE 100"
begin
<handler statements >
rollback transaction <savepoint>
end
end catch
end
GO

In DB2, the CONTINUE handler is the opposite of the EXIT handler. The CONTINUE handler
continues execution at the statement that follows the statement that raised the exception.

DB2 Example:

create procedure test

begin atomic

é

declare undo handler for not found
<handler statements >;

<Statements>
end!

Solution:

In SQL Server, use the same syntax as in the EXIT handler, but wrap every single statement in a
TRY/CATCH block.

SQL Server Example:

begin

é

{-- Repeat this block for each statement from <Statements>
begin try

statement;
end try
begin catch

declare

@errornumber int
set @errornumber = error_number()
declare
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@errormessage nvarchar(4000)
set @errormessage = ERROR_message()
declare
@exceptionidentifier nvarchar(4000)
select @exceptionidentifier =
db_error_get _db2_exception_id(@errormessage, @errornumber)

if (@exceptionidentifier like N'SQLCODE 100"

begin
<handler statements >
end
end catch
-}
end
GO

3.7 Dynamic SQL

DB2 has specifics intended for creating dynamic statements that can be embedded only in an
application program: the DESCRIBE statement and the SQL Descriptor Area (SQLDA). DB2 has four
general types of dynamic SQL: caching dynamic SQL, hon-SELECT dynamic SQL using EXECUTE,
and dynamic SQL for fixed-list and varying-list SELECT.

In DB2, the DESCRIBE statement obtains information about a prepared statement. DESCRIBE can
be embedded only in an application program. In dynamic SQL, the DESCRIBE statement is
commonly used with SQLDA,; its usage is specific to DB2.

Solution:

In SQL Server, there is no direct solution to emulate the DESCRIBE statement or SQLDA. Instead,
change these statements to another type of dynamic SQL in an application using varying-list
SELECT, and then convert.

in DB2, a PREPARE statement is used to save prepared dynamic statements in a cache pool that all
application processes can use to save and retrieve prepared dynamic statements. After an SQL
statement has been prepared and is automatically saved in the cache, subsequent PREPARE
requests for that same SQL statement can avoid the costly preparation process by using the
statement that is in the cache.

DB2 Example:

declare stmt varchar(1000);

set stmt = 'insert into tabl1(atl, at3) values(100,100)";
prepare stmt_ex from stmt;

exe cute stmt_ex;

Solution:

SQL Server prepares and caches SQL statement only after execution. Therefore you can remove
the PREPARE statement, and replace the EXECUTE statement syntax with the SQL Server
EXECUTE statement.

SQL Server Example:

go
declare @s tmt varchar(1000);
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set @stmt = 'insert into t abl(atl, at3) values(100,100)"
execute (@stmt);

go

3.7.3.1 EXECUTE Statement

Non-SELECT dynamic SQL uses PREPARE and EXECUTE statements to issue SQL statements.
This type of dynamic SQL cannot issue the SELECT statement. Non-SELECT dynamic SQL can
provide huge performance benefits over using the EXECUTE IMMEDIATE statement (see section
3.7.3.2) because with EXECUTE you can use a parameter marker (or bind variable), which is a
placeholder for host variables in a dynamic SQL statement.

DB2 Example:

create procedure DynamicExecute (in dyn_t varchar(20), in dyn_v
varchar(100), in val integer)

begin
declare stmt varchar(1000);
set stmt = ‘'insertinto " || dyn_t || "" || dyn_v || ' ?)' ;

prepare stmt_ex from stmt;
while (val > 0)

do
execute stmt_ex using val;
set val = val - 1
end while;
end!
begin atomic

declare tList varchar(20);
declare vList varchar(100);
set tList = 'tab1";

setv List=  '(atl, at3) values(12,
call Dyna micExecute(tList, vList, 10);
end!
Solution:

In SQL Server, you can use the EXECUTE statement without previous use of the PREPARE
statement. To convert a non-SELECT or caching dynamic SQL statement, you need to generate a
dynamic string using a local variable and execute the string using the EXECUTE statement.

SQL Server Example:
go
create procedure DynamicExecute(@dyn_t varchar(20), @dyn_v
varchar(100), @val integer)
as
declare @stmt varchar(1000);
while (@val > 0)
begin
set @stmt ='insertinto '+ @dyn_t+"''+ @dyn_v +c ast(@val as
varchar(2)) + )
execute (@stmt);
set @val = @val - 1
end,
go
declare @tList varchar(20),
@vList varchar(100),
@val integ er;
set @val = 10;
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set @tList = 'tab1";

set @v List ='(atl, at3) values(12,";

execute Dynam icExecute @tList, @vList, @val;
go

3.7.3.2 EXECUTE IMMEDIATE Statement

DB2 includes the EXECUTE IMMMEDIATE call with a simple text parameter. It is used if one of the
statements allowed for dynamic SQL is supposed to be constructed and executed.

DB2 Example:

create procedure Dynamiclmmediate (in dyn_t varchar(20), in dyn_v
varchar(100))
begin
declare stmt varchar(1000);
set stmt = ‘insert i nto' || dyn_t||"" || dyn_v;
execute immediate stmt;
end!
begin atomic
declare tList varchar(20);
declare vList varchar(100);
set tList = 'tab1";

set vList = '(atl, at3) values(12, 12),
call D ynamiclmmediate (tList, vList);
end!
Solution:

In SQL Server, the EXECUTE IMMEDIATE statement can be converted directly to the EXECUTE
statement. There are only minor differences between DB2 and SQL Server in the syntax, such as in
declaring variables and calling procedures.

SQL Server Example:

create procedure Dynamiclmmediate (@dyn_t varchar(20), @dyn_v
varchar(100))
as
declare @stmt varchar(1000);
set @stmt ='insertinto ' + @dyn_t +'' + @dyn_v;
execute (@stmt);
go
declare @tList varchar(20),
@vList varchar(100);
set @tList = 'tabl’;
set @vLis t="'(atl, at3) values(12,12)";
execute D ynamiclmmediate @tList, @vList;
go

3.7.3.3 Dynamic SQL for a Fixed-List SELECT Statement

In DB2, you can use dynamic SQL for a fixed-list SELECT statement to explicitly prepare and
execute SQL SELECT statements when the columns to be retrieved are known and unchanging. To
do this you must use a cursor to fetch the results into local variables.

DB2 Example:

create  procedure DynamicFLSelect (in val integer, out v_id integer, out
v_atl integer, out v_at2 varchar(200), out v_at3 double)
begin
declare stmt varchar(1000);
declare curl cursor for stmt_ex;
set stmt = 'select id, atl, at2, at3 from tabl where id = ?"
prepare stmt_ex from stmt;
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open curl using val;
fetch curl intov_id, v_atl, v_at2, v_at3;
close curl;
end!
begin atomic
declare val, vid, vAtl integer;
declare vAt2 varchar(200);
declare vAt3 double;

set val =48;
cal | DynamicFLSelec  t(val, vid, VAtl, vAt2, vAt3);
end!
Solution:

In SQL Server, to convert dynamic SQL for a fixed-list SELECT statement you can use the
sp_executesql stored procedure, This procedure makes it possible to create a cursor based on a
dynamic string, and to use local variables as parameters of this cursor.

SQL Server Example:

go

create procedure DynamicFLSelect(

@v_val integer,

@v_id integer output,

@v_atl integer output,

@v_at2 varchar(200) output,

@v_at3 float(53) output)

as

DECLARE
@stmt NVARCHAR(1000),
@params_defi nition NVARCHAR(500),
@curl cursor;

set @stmt = (N'SET @cur = CURSOR LOCAL FOR '+
'select id, atl, at2, at3 from tabl where id = @val; ' + 'OPEN
@cur’);
set @params_definition = N'@val integer, @cur cursor O UTPUT

execute sp_executesql @stmt,
@params_definition,
@val = @v_val,
@cur = @curl OUTPUT;
fetch @curl into @v_id,@v_atl,@v_at2,@v_at3;
go
DECLARE
@val integer,
@vld integer,
@vVAtl inte ger,
@VAt2 varchar(200),
@VAL3 float(53);
set @val = 48;
execute DynamicFLSelect @val, @vld output, @VAt1l output, @VAt2 output,
@VAt3 output;

go

3.7.3.4 Dynamic SQL for a Varying-List SELECT Statement

In DB2, dynamic SQL for varying-list SELECT allows the execution of any SQL statement when you
do not know in advance which columns will be retrieved. This type of dynamic SQL uses a SQL
descriptor area (SQLDA) to contain information about the SQL statement. This type of dynamic SQL
is usually used in applications.

Solution:
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In SQL Server there is no solution to emulate SQLDA. Instead, change this statement to another
type of dynamic SQL in an application using varying-list SELECT, and then convert.

3.8 Temporary Tables

In DB2, to temporarily retain some rows for processing by subsequent SQL statements, you can use
a declared global temporary table. A temporary table exists only until the thread is terminated (or
sooner). It is not defined in the DB2 catalog, and neither its definition nor its contents are visible to
other users. Multiple users can declare the same temporary table at the same time, with each
independently working with their own copy.

The temporary table name can be any valid DB2 table name. The table qualifier, if provided, must be
SESSION. If the qualifier is not provided, it is assumed to be SESSION. If the temporary table has
been previously defined in this session, the WITH REPLACE clause can be used to override it.
Alternatively, one can DROP the prior instance. An index can be defined on a global temporary table.
The SESSION qualifier must be explicitly provided. Any column type can be used in the table, except
for BLOB, CLOB, DBCLOB, LONG VARCHAR, LONG VARGRAPHIC, DATALINK, reference data
types, and structured data types. You can choose to preserve or delete the rows in the table when a
commit occurs (deletion is the default). Deleting the rows does not drop the table. Standard identity
column definitions can be used if desired. Changes are not logged.

In SQL Server, temporary tables work differently. A temporary table can be either local or global. A
local temporary table is visible only to the user who created that table, and is deleted after the user
disconnects. If a local temporary table is created in a procedure, then it is automatically dropped
after the process goes out of scope of the procedure. Global temporary tables are visible to all users
and all sessions. Such tables are deleted after all users who are referencing them disconnect from
the instance of SQL Server. Because global temporary tables are visible to all, you must use only
local temporary tables.

When using local temporary tables in SQL Server, you must pay attention to the scope table,
because the scope table can be used only at the level where it is created, or at deeper levels. In the
case of a local table with a higher level, it will not be visible and an error message will result. On a
deeper level, you can create a new local temporary table with the same name and apply the
statements directly to this table, but in that case the previously created local temporary table
becomes inaccessible.

Here is a DB2 example of declaring a global temporary table by listing the columns.

DB2 Example:
declare global temporary table session.fred
(dept smallint  not null

,avg_salary dec(7,2) notnull
,num_emps smallint not null)
on commit preserve rows;

Solution:

In SQL Server, generally you should not create a local temporary table in the exact place where it is
declared in DB2. You should create it as early as possible, preferably at the very beginning of the
session. With this approach, the table scope will be broad enough to avoid the danger of destroying
the table before some other code can reference it.

To convert from DB2, replace DECLARE with CREATE, and change the TEMPORARY keyword to a
single pound sign (#) before the table name. Omit the database name.

SQL Server Example:
create table #fred

60 Guide to Migrating from DB2 to SQL Server



(dept smallin t not null
,avg_salary decimal(7,2)not null
,num_emps  smallint not null)

In DB2, in a temporary table, set LIKE to the name of a table, view, or nickname to specify that the
columns of the temporary table have exactly the same names and descriptions as the columns of the
identified table or view. The name specified after LIKE must identify a table, view, or nickname that
exists in the catalog or a declared temporary table. A typed table or typed view cannot be specified.

DB2 Example:

declare global temporary table session.fred
like staff excluding column defaults
on commit preserve rows;

Solution:

In SQL Server, you can emulate a temporary table with defined columns by using the statement
SELECT * INTO.

SQL Server Example:

select * into #fred
from staff
where 1 =2

In DB2, in a temporary table, set INCLUDING COLUMN DEFAULTS to specify that the column
defaults for each updatable column of the source result table definition are copied. Columns that are
not updatable will not have a default defined in the corresponding column of the created table.

DB2 Example:

declare global temporary table session fred
like staff including column defaults
on commit preserve rows;

Solution:
In SQL Server, you can emulate a temporary table with defined columns by using the statement
CREATE TABLE and defaults for the columns.

SQL Server Example:

create table #fred

(dept smallint not null default 1
,avg_salary decimal(7,2)not null
,num_emps smallint not null)

Here is a DB2 example that shows a temporary table defined to have a set of columns that are
returned by a particular SELECT statement. The statement is not actually run at definition time, so
any predicates provided are irrelevant.

DB2 Example:
declare global temporary table session.fred AS
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(select dept
,max (id) as max_id
,sum (salary) as sum_sal

from staff
where name <> '"TOM'

group by dept)
definition only;

Solution:

In SQL Server, you can emulate a temporary table with columns returned by using the statement
SELECT ¢é | NTO.

SQL Server Example:

select dept

,max (id) as max_id

,sum (salary) as sum_sal
into #fred
from staff
where name <> 'TOM' and 1=2
group by dept

In DB2, an index can be added to a temporary table in order to improve performance and to enforce
uniqueness. In this example, column defaults are copied, as in section 3.8.3.

DB2 Example:

declare global temporary table session.fred
like staff including column defaults
on commit preserve rows;

create unique index session.fred on Session.fred (id);

insert into session.fred
select *

from staff

where id < 200;

select count(*)
from session.fred,;

Solution:

In SQL Server, emulation is identical to DB2 when you create an index (except for changing the
TEMPORARY keyword to a pound sign before the table name, as noted above).

SQL Server Example:
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create table #fred

(d ept smallint  not null default 1
,avg_salary decimal(7,2)not null
,num_emps smallint not null)

create unique index #fred on #fred( id)
insert into #fred
select *

from staff
where id < 200;
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select count(*)
from #fred,

In DB2, you must drop a temporary table to reuse the name of that table.

DB2 Example:

declare global temporary table session.fred
(dept smallint not null

,avg_salary dec (7,2) not null

,num_emps smallint not null)

on commit preserve rows;

insert into session.fred

select dept
,avg(salary)
,count(*)

from staff

group by dept;

select count(*)
from session.fred;

drop table session.fred;

declare global temporary table session.fred
(dept smallint not null)
on commit delete rows;

select count(*)
from session.fred,;

Solution:

In SQL Server, emulation is identical to all earlier examples in this section. Here, you must remove
the local temporary table before you create a new local temporary table of the same name.

SQL Server Example:

create table #fred

(dept smallint not null
,avg_salary decimal(7,2) not null
,num_emps smallint not null)

insert into #fred

select dept
,avg(salary)
,count(*)

from staff

group by dept

select count(*)
from #fred;

drop table #fred;

create table #fred
(dept smallint not null)
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select count(*)
from #fred

In DB2, in the case that a declared global temporary table already exists with the specified name,
you can set WITH REPLACE to specify that the existing table is replaced with the temporary table
defined by this statement (and that all rows of the existing table are deleted).

DB2 Example:
declare global temporary table session.fred
(dept smallint  not null

,avg_salary dec(7,2) not null
,num_emps  smallint not null)
on commit preserve rows with replace;

Solution:

In SQL Server, you should first check whether this table already exists, and if it does, you should
drop and re-create it as shown in the examples of sections 3.8.1 through 3.8.6.

SQL Server Example:

if object_id(‘tempdb..#fred") is not null
drop table #fred

create table #fred

(dept smallint not null
,avg _salary decimal(7,2) not null
,num_emps smallint not null)

In DB2, you can set ON COMMIT DELETE ROWS to specify that all rows of the table will be deleted
if no WITH HOLD cursor is open on the table. ON COMMIT DELETE ROWS is default option of this
statement.

DB2 Example:
declare global temporary table session.fred
(dept smallint not null

,avg_salary dec(7,2) not null
,num_emps smallint not null)
on commit delete rows;
Solution:
In SQL Server, to emulate this option you must before every COMMIT statement write the following
code:

SQL Server Example:
delete from #fred

3.9 Aliases

A DB2 alias can be defined for a table, view, nickname, or another alias. The alias should be created
in the same database where the object for which it was created exists.

DB2 Example:
create alias al for ti;

Solution:
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To convert a DB2 alias, you can use a SQL Server synonym. However, SQL Server does not allow
the creation of a synonym for another synonym. To convert an alias that has been based on another
alias, you should create a synonym for the underlying object instead.
SQL Server Example:

create synonym al for t1;

3.10 Nicknames

In DB2, a nickname can be used to access objects either from other databases or from non-
relational data sources. Both cases are discussed below.

Because DB2 doesn 6 t  thd useoofwemote database names in queries, nicknames are used in
DB2. Nicknames can be created for objects from another database or data source that is defined on
a local DB2 instance.
DB2 Example:

create nickname dept for sale.buh.department;

Solution:

SQL Server allows three-level object names in the format <database-name>.<schema-
name>.<object-name>. You can convert DB2 nicknames that have been defined for tables, views, or
stored procedures by using SQL Server synonyms. For remote databases, a SQL Server linked
server object should be created.

SQL Server Example:
create synonym dept for sale.buh.department;

In DB2, the CREATE NICKNAME statement can be used to define the data that is to be accessed
through a nonrelational wrapper. This statement has options that permit the creation of nicknames
for structured files so that the files can be treated like database tables.

DB2 Example:

create nickname datal
(dcode integer,
name char(20),

department char(20))
for server depts
options
(file_path 6/ usr/ pat/datal.txtd,
column_delimiter 6, 6,
key_col umn 6dcodebd,
sorted 6y o,
validate_ _data_file 6y o) ;
Solution:

In SQL Server, the solution is the same as for DB2, except that you must create a linked server for
the nonrelational data source; in this example, the nonrelational data source is a text file. SQL Server
makes this possible using the OLE DB provider mechanism.

SQL Server Example:
create synonym dept for linked_server. sale.buh.department;
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3.11 User-Defined Types

A DB2 distinct type is a user-defined type that is based on an existing DB2 built-in data type.
Internally, a distinct type shares its representation with an existing type (the source type), but is
considered to be a separate and incompatible type. Values with a user-defined distinct type can only
be compared with values of exactly the same user-defined distinct type. The user-defined distinct
type must have been defined using the WITH COMPARISONS clause.

DB2 Example:
create distinct type ssd as varchar(20) with comparisons!

Solution:

In SQL Server, user-defined types are the same as DB2 user-defined distinct types. The WITH
COMPARISONS clause can be omitted.

SQL Server Example:
create type ssd from varchar(20);

A DB2 structured type is a user-defined type that contains one or more attributes, each of which has
a name and a data type of its own. A structured type can serve as the type of a table or view in which
each column of the table derives its name and data type from one of the attributes of the structured
type. A structured type can also serve as a type of a column or a type for an argument to a routine.

A structured type also includes a set of method specifications. Methods enable you to define
behaviors for structured types. Like user-defined functions (UDFs), methods are routines that extend
SQL. In the case of methods, however, the behavior is integrated solely with a particular structured

type.

A structured type can be used as the type of a table, view, or column. When used as the type for a
table or view, that table or view is known as a typed table or typed view respectively. For typed
tables and typed views, the names and data types of the attributes of the structured type become the
names and data types of the columns of the typed table or typed view. Rows of the typed table or
typed view can be thought of as a representation of instances of the structured type.

A structured type instance can be stored in the database as a row in a table, in which each column of
the table is an attribute of the instance of the type, or as a value in a column. To store objects as
rows in a table, the table is defined with the structured type, rather than by specifying individual
columns in the table definition.

DB2 Example 1:

create type dept_type as

( dept_name varchar(20),
max_emps integer)

ref using i nteger

mode db2sql!

DB2 Example 2:
create table dept_table of dept_type
(ref is oid user generated)!

Solution:

In SQL Server, a table type is a user-defined type that can partially emulate a DB2 typed table.
However, SQL Server does not allow using table types as the types for columns in a table. In SQL
Server a table type can be used to emulate a DB2 structured type only when the structured type is
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used as a local variable, or when a typed table is based on the structured type whose attributes are
DB2 base types.

If, in DB2, a definition of a structured type on which a DB2 table is based has the REF USING rep-
type expression, then in SQL Server you should add a primary key or unique constraint that contains
the object identifier (OID) attribute of rep-type type to the SQL Server table type definition when
converting a table of this type. In this situation, you should perform the conversion of DB2 base types
to SQL Server by using type mapping.

If there is no REF USING expression in the definition of the DB2 structured type, then the OID
attribute should be defined as varbinary(16) in SQL Server. You do not need to add an OID field and
a key in a table type in SQL Server when you are converting a structured type that is used as a local
variable.

There is no SQL Server solution yet to emulate DB2 typed views. To emulate reference types and
structured type method hierarchies, you should use SQL Server CLR user-defined types.

SQL Server Example 1:
go
create type dept_type as table
( dept_name varchar(20),
max_emps integer);

go
SQL Server Example 2:

go

create table dept_table

( oid integer primary key,
dept_name varchar(20),
max_emps integer);

go

3.12 Special Registers

This section describes emulation of some common special registers from DB2 to SQL Server.

In DB2, the special register CURRENT TIMESTAMP contains the current value of date/time in
timestamp format.

The TIMESTAMP datatype contains date and time. Its format in DB2 is yyyy-mm-dd-
hh.mm.ss.XXXXXX.

DB2 Example:
select current timestamp from sysibm.sysdummy1

Solution:

In SQL Server, you can emulate the CURRENT TIMESTAMP register by using the
CURRENT_TIMESTAMP() function or the or GETDATE() function.

SQL Server Example:
select getdate()

In DB2, the special register CURRENT DATE contains the current value of date.
DB2 Example:

67 Guide to Migrating from DB2 to SQL Server



select current date from sysibm.sysdummyl1
Solution:
In SQL Server, you can emulate CURRENT DATE using the GETDATE() function.

SQL Server Example:
select getdate()

In DB2, the special register CURRENT DATE contains the current value of time.

DB2 Example:
select current time from sysibm.sysdummy1l

Solution:
In SQL Server, you can emulate CURRENT TIME by using the GETDATE() function.

SQL Server Example:
select getdate()

In DB2, the special register CURRENT USER contains the authorization ID that is to be used for
statement authorization.

DB2 Example:
select current user from sysibm.sysdummy1

Solution:

In SQL Server, you can emulate the CURRENT USER register by using the CURRENT_USER()
function.

SQL Server Example:
select current_user()

In DB2, the SESSION USER special register specifies the authorization ID that is to be used for the
current session.

DB2 Example:
select session user from sysibm.sysdummy1

Solution:
In SQL Server, you can emulate CURRENT USER by using the SESSION_USER() function.

SQL Server Example:
select session_user()

In DB2, the SYSTEM_USER special register specifies the authorization ID of the user who is
connected to the database.

DB2 Example:
select system user from sysibm.sysdummyl

Solution:
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In SQL Server, you can emulate SYSTEM_USER by using the LOGIN() function.

SQL Sever Example:
select login()

In DB2, the CURRENT CLIENT APPLNAME special register contains the value of the application
name, derived from the client information specified for this connection.
DB2 Example:

select current cl ient_applna me from sysibm.sysdummyl

Solution:
In SQL Server, you can emulate the CURRENT CLIENT_APPLNAME register by using the
APP_NAME() function.
SQL Server Example:
select app_name()

In DB2, the CURRENT CLIENT WRKSTNNAME special register contains the value of the
workstation name, derived from the client information specified for this connection.

DB2 Example:
select  current client_wrkstnname from sysibm.sysdummy1
Solution:

In SQL Server, you can emulate CURRENT CLIENT WRKSTNNAME by using the HOST_NAME()
function.
SQL Server Example:

select  host_name()

In DB2, the CURRENT LOCK TIMEOUT special register specifies the number of seconds to wait for
a lock, before returning an error that indicates that a lock cannot be obtained.

DB2 Example:

set current lock timeout 1800;
select current lock timeout from sysibm.sysdummyl ;

Solution:

In SQL Server, you can emulate CURRENT LOCK TIMEOUT by using the variable
@@LOCK_TIMEOUT.

SQL Server Example:

set lock_timeout 1800;
select @ @lock_timeout ;

In DB2, the CURRENT SCHEMA special register specifies a VARCHAR(128) value that identifies
the schema name used to qualify database object references, where applicable, in dynamically
prepared SQL statements.
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DB2 Example:
select current schema from sysibm.sysdummy1l

Solution:
In SQL Server, you can emulate CURRENT SCHEMA by using the db_name() function.

SQL Server Example:
select db_name()

In DB2, the CURRENT SERVER special register specifies a VARCHAR(18) value that identifies the
current application server. The register contains the actual name of the application server, not an
alias.

DB2 Example:
select  current server from sysibm.sysdummy1
Solution:

In SQL Server, you can emulate CURRENT SERVER by using the variable @ @ SERVERNAME.

SQL Server Example:
select ~@@servername

In DB2, the CURRENT ISOLATION special register holds a CHAR(2) value that identifies the
isolation level (in relation to other concurrent sessions) for any dynamic SQL statements issued
within the current session.

DB2 Example:
select  current isolation from sysibm.sysdummy1
Solution:

In SQL Server, you can emulate CURRENT ISOLATION by using the script in the following example.
But this example returns isolation levels used in SQL Server, which do not correspond with DB2
isolation levels. For more information about how to match a DB2 isolation level to a SQL Server
isolation level, see section 3.4.1.3,i| s ol at andl hockiTgpe Bifferences.o

SQL Server Example:

create table #tmp ( set option nvarchar(100), value nvarchar(100))
insert into #tmp exec (' dbcc useroptions with no_infomsgs' )
select value from #tmp where set option='isolation level'
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4.0 Migrating DB2 Standard Functions

This section describes how to map DB2 standard functions to equivalent SQL Server functions, and
provides solutions for emulating DB2 functions.

4.1 Equivalent Functions

The following DB2 system functions are usable as they stand, in SQL Server code:

ABS, ACOS, ASCII, ASIN, ATAN, ATN2, CEILING, COALESCE, COS, COT, DAY, DEGREES, EXP,
FLOOR, LEFT, LENGTH, LOWER, LN, LOCATE, LTRIM, MONTH, NULLIF, POWER, RADIANS,
RAND, REPLACE, RIGHT, ROUND, RTRIM, SIGN, SIN, SOUNDEX, SQRT, TAN, UPPER, YEAR.

4.2 Emulated Functions

The following DB2 system functions can be emulated by using various SQL Server functions or
Transact-SQL constructions.

In DB2, the following functions have a variable parameter number:

GREATEST(valuel, value2, ¢&)
LEAST(valuel, value2, €)
Solution:

In SQL Server, you can emulate functions that have a variable parameter number by using the
Transact-SQL CASE function. Another option is to use the XML data type to pass data into an
emulation function, but for this technique you must do an additional data conversion to and from XML
format.

In DB2, the CHAR scalar function returns a string representation of the source type.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the CHR scalar function returns the character that has the ASCII code value specified by the
argument. The value of the argument should be between 0 and 255; otherwise, the return value is
null.

DB2 Example:
chr('a’)
Solution:
In SQL Server, emulate this function by using the Transact-SQL CHAR function.

SQL Server Example:
char('a’)
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In DB2, the CHAR function returns the string that results from concatenating the arguments.
DB2 Example:
concat('A','B")
Solution:
In SQL Server, use the plus operator (+) for string concatenation.

SQL Server Example:
A+

In DB2, the COSH scalar function returns the hyperbolic cosine of the argument, where the
argument is an angle expressed in radians.

DB2 Example:
cosh(1)

Solution:
In SQL Server, use the following constructions:

SQL Server Example:
(exp(x) + exp( -x)) /2

(exp(1) +exp(  -1))/2

In DB2, the DAYNAME scalar function returns a mixed-case character string containing the name of
the day (for example, Friday) for the day portion of the argument.

DB2 Example:
dayname(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATENAME function.

SQL Server Example:
datename(dw, @value)

In DB2, the DAYOFWEEK scalar function returns the day of the week in the argument as an integer
value in the range of 1 to 7, where 1 represents Sunday.

DB2 Example:
dayofweek(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(dw, @value)
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In DB2, the DAYOFWEEK_ISO scalar function returns the day of the week in the argument as an
integer value in the range of 1 to 7, where 1 represents Monday.

DB2 Example:
dayofweek_iso(:value)

Solution:

In SQL Server, emulate this function by using the Transact-SQL DATEPART function and
@@DATEFIRST server variable.

SQL Server Example:

case when (datepart(dw, @value) + @ @datefirst > 8)
then datepart(dw, @value) + @ @datefirst -
else datepart(dw, @value) + @ @datefirst -

end

-

In DB2, the DAYOFYEAR scalar function returns the day of the year in the argument as an integer
value in the range of 1 to 366.
DB2 Example:
dayofyear(:value)
Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(dy, @value)

In DB2, the DECFLOAT scalar function returns the decimal floating-point representation of a number
with optional precision.
Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the DECIMAL scalar function returns the decimal representation of a number, with optional
precision and scale.
Solution:

In SQL Server, emulate this function by using the Transact-SQL CAST function or CONVERT
function.

In DB2, the DECODE function compares expressionl with expressions on even positions
(expression2, expression4, and so on). If a match is found, the subsequent expression on the odd
position (expression3, expression5, and so on) is returned as the function result. The process loops
until the end of the parameter list. If no match is found, the last expression is returned.

DB2 Example:
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decode(cl, 7, 'a ', 6,'b, 'c)
Solution:
In SQL Server, emulate this function by using the Transact-SQL CASE function.

SQL Server Example:
case c1 when 7 then 'a' when 6 then 'b' else 'c' end

In DB2, the DOUBLE scalar function returns the floating-point representation of a number.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the FLOAT scalar function returns the floating-point representation of a number.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the GENERATE_UNIQUE scalar function returns a bit data character string that is unique
compared to any other execution of the same function.

DB2 Example:
generate_unique()

Solution:
In SQL Server, emulate this function by using the Transact-SQL NEWID function.

SQL Server Example:
newid()

In DB2, the GRAPHIC scalar function converts the source character expression to GRAPHIC type,
with optional length.

Solution:
Emulate this function by using the Transact-SQL CAST or CONVERT functions.

In DB2, the HOUR scalar function returns the hour part of a value.

DB2 Example:
hour(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(hh, @value)
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In DB2, the INSERT scalar function returns a string, where argument3 bytes have been deleted from
argumentl (beginning at argument2), and argument4 has been inserted into argumentl (beginning
at argument2).

Solution:

In SQL Server, use the Transact-SQL REPLACE function or the SUBSTRING function to emulate
this functionality.

In DB2, the INTEGER scalar function returns the integer representation of a number.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the LCASE scalar function returns a string in which all characters have been converted to
lowercase.
DB2 Example:

Icase(:value)

Solution:
In SQL Server, emulate this function in Transact-SQL by using the LOWER function.

SQL Server Example:
lower(@value)

In DB2, the LENGTH scalar function returns the length of the operand in bytes (except for double-
byte string types, which return the length in double-byte characters).
DB2 Example:

length(:value)

Solution:

In SQL Server, emulate this function in Transact-SQL by using the LEN function or the
DATALENGTH function.

SQL Server Example:

len(@value)
datalength(@value)/2

In DB2, the LOCATE scalar function returns the starting position of the first occurrence of argumentl
within argument?2. If the optional INTEGER argument is specified, it indicates the character position
in argument2 at which the search is to begin. If argumentl is not found within argument2, the value 0
is returned.
DB2 Example:

locate('Brown’, 'The quick brown fox")
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Solution:

In SQL Server, emulate this function in Transact-SQL by using the CHARINDEX function or the
PATINDEX function.

SQL Server Example:
charindex('Brown’, "The quick brown fox'’)

In DB2, the MICROSECOND scalar function returns the microsecond (time-unit) part of a value.

DB2 Example:
microsecond(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(mcs, @value)

In DB2, the MINUTE scalar function returns the minute part of a value.

DB2 Example:
minute(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(mi, @value)

In DB2, the MONTHNAME scalar function returns a mixed-case character string containing the name
of the month (for example, January) for the month portion of the argument that is a date or a
timestamp, based on what the locale was when the database was started.

DB2 Example:
monthname(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATENAME function.

SQL Server Example:
datename(mm, @value)

In DB2, the NVL scalar function returns the first non-null argument in the set of arguments.

DB2 Example:
nvl(:value, 'Brown")

Solution:
In SQL Server, emulate this function in Transact-SQL by using the COALESCE function.
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SQL Server Example:
coalesce(@value, '‘Brown’)

In DB2, the POSITION scalar function returns the starting position of argument2 within argument1.

DB2 Example:
position('Brown’, 'The quick brown fox', codeunits16)

Solution:
In SQL Server, emulate this function by using the Transact-SQL CHARINDEX function.

SQL Server Example:
charindex('Brown', "The qu ick brown fox")

In DB2, the POSSTR scalar function returns the position at which one string is contained in another.

DB2 Example:
position("The quick brown fox', ‘Brown’)

Solution:
In SQL Server, emulate this function by using the Transact-SQL CHARINDEX function.

SQL Server Example:
charindex('Brown’, "The quick brown fox")

In DB2, the QUARTER scalar function returns an integer value in the range of 1 to 4, representing
the quarter of the year for the date specified in the argument.

DB2 Example:
quarter(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(qq, @value)

In DB2, the REAL scalar function returns the single-precision floating-point representation of a
number.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the REPEAT scalar function returns a character string composed of argumentl, repeated
argument2 times.

DB2 Example:
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repeat('A’, 10)
Solution:
In SQL Server, use the similar Transact-SQL function, REPLICATE.

SQL Server Example:
repl icate(’A’, 10)

In DB2, the SECOND scalar function returns the second (time-unit) part of a value.

DB2 Example:
second(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Serer Example:
datepart(ss, @value)

In DB2, the SINH scalar function returns the sine of the argument, where the argument is an angle
expressed in radians.
DB2 Example:
sinh(1)
Solution:
In SQL Server, use the following construction:

SQL Server Example:

(exp(x) - exp(-x))/2
(exp(1) - exp(-1))/2

In DB2, the SMALLINT scalar function returns the small integer representation of a number.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the SUBSTR scalar function returns a substring of string-argumentl1, starting at argument?2.
The substring is argument3 bytes long. If argument3 is not specified, the remainder of the string is
assumed.

DB2 Example:

substr(:value, 2, 1)
substr(:value, 2)

Solution:
In SQL Server, emulate this function by using the Transact-SQL SUBSTRING function.

SQL Server Example:
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substring(@value, 2, 1)
substring (@value, 2, len(@value))

In DB2, the TANH scalar function returns the hyperbolic tangent of the argument, where the
argument is an angle expressed in radians.
DB2 Example:
tanh(1)
Solution:
In SQL Server, use the following construction.

SQL Server Example:

(exp(x) T exp( -x))/(exp(x) + exp( - X))
(exp(1) T exp(-1))/(exp(1) +exp( -1)

In DB2, the TIMESTAMP scalar function returns a timestamp from a value or a pair of values.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the TIMESTAMP_FORMAT scalar function returns a timestamp from a character string.

Solution:
In SQL Server, emulate this function by using the Transact-SQL CONVERT function.

In DB2, the TIMESTAMPDIFF scalar function returns an estimated number of intervals of type
defined by argumentl, based on the difference between two timestamps. The second argument is
the result of subtracting two timestamp types and converting the result to CHAR.
DB2 Example:

timestampdiff (4, char (timestamp ('2001 -09-29-11.25.42.483219") -

timestamp (2001 - 09- 26- 12.07. 58.065497"))

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEDIFF function.

SQL Server Example:
datediff(mi,'09/26/01 12:07:58.065497','09/29/01 11:25:42.483219')

In DB2, the TO_CHAR scalar function returns a character representation of a timestamp.

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.
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In DB2, the TO_DATE scalar function returns a timestamp from a character string.

Solution:
In SQL Server, emulate this function by using the Transact-SQL CONVERT function.

In DB2, the UCASE scalar function returns a string in which all characters have been converted to
uppercase.
DB2 Example:

ucase(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL UPPER function.

SQL Server Example:
upper(@value)

In DB2, the TOTALORDER scalar function returns a SMALLINT value of -1, 0, or 1 that indicates the
comparison order of two arguments.

DB2 Example:
totalorder(:valuel, :value2)

Solution:
In SQL Server, emulate this function by using one of the following constructions:

SQL Server Example:
sign(@valuel - (@value2))

case
when @valuel = @value2 then O
when @valuel < @value2 then -1
when @valuel > @value2 then 1
else null
end

In DB2, the VALUE scalar function returns the first non-null argument in the set of arguments.

DB2 Example:
value(:value, 'Brown')

Solution:

In SQL Server, emulate this function in Transact-SQL by using the COALESCE function or the CASE
function.

SQL Server Example:

coalesce(@value, 'Brown")

case
when (expression is not null) then expression
else 'Brown'
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end

In DB2, the VARCHAR scalar function returns a VARCHAR representation of the first argument. If a
second argument is present, it specifies the length of the result.

DB2 Example:
varchar(:value, 100)

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

SQL Server Example:

cast(@value as varchar(100))
convert(varchar(100), @value)

In DB2, the VARCHAR_FORMAT scalar function returns a character representation of a timestamp
(argumentl), formatted according to a template (argument2).

Solution:

In SQL Server, emulate this function in Transact-SQL by using the CAST function or the CONVERT
function.

In DB2, the WEEK scalar function returns the week of the year in the argument as an integer value in
the range of 1 to 54.

DB2 Example:
week(:value)

Solution:
In SQL Server, emulate this function by using the Transact-SQL DATEPART function.

SQL Server Example:
datepart(wk, @value)
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5.0 Data Migration

Data migration is the process of transferring data from a source database to a target database. Both
SQL Server and DB2 provide built-in utilities for data migration.

DB2 provides the EXPORT utility for exporting data from DB2 to flat (text) files. For information about
DB2 EXPORT, go to publib.boulder.ibm.com/infocenter/db2luw/v8/index.jsp?topic=
[com.ibm.db2.udb.doc/core/r0008303.htm.

SQL Server offers the Bulk Copy Program (bcp), the BULK INSERT statement, and the SQL Server
Integration Services (SSIS) platform of utilities for importing data. These utilities can be used to
perform data migration from DB2 to SQL Server.

Bulk Copy Program (bcp) is a command-line utility that uses the ODBC bulk copy API. For bcp,
data must be input as ASCII text files. For more information about BCP, go to
msdn.microsoft.com/en-us/library/ms162802.aspx.

BULK INSERT is a T-SQL statement that has same functionality as bcp, and also imports DB2
data as flat files. The major difference from bcp is that BULK INSERT is available from within a
database session. For more information about BULK INSERT, go to msdn.microsoft.com
[en-us/library/ms188365.aspx.

SQL Server Integration Services (SSIS) is a powerful set of tools that can be used to extract,
transform, and load DB2 data to SQL Server databases. SSIS wizards simplify the process of
defining and performing the import. SSIS also provides access to the BULK INSERT statement
in the BULK INSERT task. SSIS offers two methods for importing:

1 Load data from flat files.

1 Provide direct connectivity with DB2 using OLEDB AND ODBC providers to extract data
from DB2.

This section details the steps to perform while migrating the data, in these three areas:
1 Pre-implementation
1 Implementation

I Post-implementation

The various SQL Server options for migrating data from DB2 to SQL Server are presented in section
52,1 mpl e meTasksadt i o n

5.1 Pre-Implementation Tasks

Perform these seven tasks before performing the migration:
1. In SQL Server, back up the empty target SQL Server database.

2. In DB2, export DB2 data to flat (text) files using the DB2 UDB export utility, exporting one flat file
for each table.

3. In SQL Server, set the recovery model of the database to Bulk-logged using the command

below:
alter database <databasename>
set recovery bulk logged

4. In SQL Server, disable all constraints.

Note: By default, constraints are not checked when you use bcp or BULK INSERT.

5. In SQL Server, disable triggers on all tables into which data will be loaded using the command
below:
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6.

alter table <tablename > disable trigger all

In the BULK INSERT statement, use the FIRE_TRIGGERS option to enable and disable

triggers.

In SQL Server, handle identity column inserts:

1 Inbcp, use the T E switch.
1 In BULK INSERT, use the KEEPIDENTITY argument.

5.2 Implementation Tasks

Implementation is the actual transfer of data from the source DB2 database to the SQL Server
database. The implementation can be performed in either one step or two steps. When trying to
determine the most efficient method for loading a database, take into account the volume of data to
be loaded.

Single-step process: Data is extracted from the DB2 database by direct connectivity to DB2,
using OLE DB or ODBC. In situations in which a small to moderate amount of data is involved,
consider using the single-step method with SSIS Import and Export Wizard. The single-step
method is also preferable when the data row contains large binary objects or graphical objects,
or when the length of the data row varies significantly, which makes it costly to store and encode
the fields in the text file format.

Two-step process: Data is extracted from DB2 to ASCII flat files, and then loaded to the

SQL Server database using bcp or the BULK INSERT statement. The bcp utility and the BULK
INSERT statement provide the two most efficient methods of loading large data sets. Use BULK
INSERT instead of the bcp utility if you are running the process on the computer that is running
SQL Server; BULK INSERT is available from within a database session.

The following sections outline the steps for performing the implementation using different tools.

The following steps outline how to create a SSIS package to directly connect to DB2 database using
an OLE DB provider, and how to import data directly from a DB2 database without creating an
intermediate file.

> To import by direct connection using SSIS

1.
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From SQL Server Management Studio, launch the SSIS Import and Export Wizard: right-click
the target SQL Server database, point to Tasks, and then click Import Data.

On the Welcome page, click Next.

On the Choose a Data Source page, in the Data Source list, click IBM OLE DB Provider for
DB2, and then click Properties.

In the Properties dialog box, enter the properties for your data source.

On the Choose a Destination page, in the Destination box, select Microsoft OLEDB for SQL
Server and provide server and login information for the destination SQL Server database.

In the Specify Table Copy or Query page, do one of the following:

1 Select the Copy data from one or more tables or views option. From the list of tables and
views that appears, choose which tables and views you want to import.

1 Select the Write a query to specify the data to transfer option. From the Provide a
Source Query page, enter your query.
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7. Onthe Save and Run Package page, click Finish to run the import package immediately, or
click Save to run the package at later time.

Note: To customize the SSIS package, click Save.

The bcp utility is a command-line utility that can be used to load data to SQL Server from flat files.

Syntax
bcp dbname.schema.tablename in data_file it field_terminator s
server_name
- u login_id 1 p password

where -t specifies the field delimiter.

To make the bcp process repeatable, create a format file and use the -f switch to specify the format
file for future imports.

The following arguments should be taken into consideration while importing large volume of data
from DB2.

-e error_file logs errors to an error file during the import procedure.

-b batch_size specifies the size of the batch; the default is all the rows. Each batch is imported
and logged in a separate transaction. After a given transaction is committed, the rows that have
been imported by that transaction are committed. If the operation fails, only those rows that have
been imported from the current batch are rolled back, and you can resume importing data
starting at the beginning of the failed batch, rather than at the beginning of the data file.

-E specifies that the identity value or values in the imported data file are to be used for the
identity column. If -E is not specified, then the identity values for this column in the data file being
imported are ignored, and SQL Server automatically assigns unique values based on the seed
and increment values that were specified during table creation.

BULK INSERT is a Transact-SQL statement that has the same functionality as bcp, and can be used
to import DB2 data to SQL Server from a flat file. Choose BULK INSERT rather than bcp to make the
table migration an integral part of a Transact-SQL batch or a stored procedure.

Syntax
BULK INSERT dbname.owner.table FROM filename WI TH(DATAFI LETYPE=6char o
FI ELDTERMI NATOR=06,06 , ROWTIERMI NATOR=0

The following additional arguments should be taken into consideration while importing large volume
of data from DB2:

KEEPIDENTITY specifies that identity values in the flat file are to be used for the identity
column.

FIRETRIGGERS specifies that triggers are not suppressed.
CHECK_CONSTRAINTS specifies that constraints on the table must be checked.

BATCHSIZE specifies the number of rows in the batch. Each batch is copied as an individual
transaction.

TABLOCK specifies that a table-level lock is acquired for the duration of the bulk-import
operation.
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This section outlines two ways that SSIS can be used to import data from flat (text) files in a DB2
database: with and without the SSIS Import and Export Wizard. The wizard is easier to use, but the
other option is more flexible.

> To import from a flat file using the SSIS Import and Export Wizard

1. From SQL Server Management Studio, launch the SSIS Import and Export Wizard: right-click
the target SQL Server database, point to Tasks, and then click Import Data.

2. Onthe Welcome page, click Next.
3. Onthe Choose a Data Source page, do the following:
1 Inthe Data Source list, select Flat File Source.
1 Inthe File name box, enter the name of the file that contains the DB2 table data.

1 Move to the Columns subpage, and then choose the appropriate column delimiter and row
delimiter.

4. Onthe Choose a Destination page, in the Destination box, select Microsoft OLEDB for SQL
Server and provide server and login information for the destination SQL Server database.

5. Onthe Save and Run Package page, click Finish to run the import package immediately, or
click Save to run the package at later time or to do customization.
> To import from a flat file using SSIS

1. In Microsoft Visual Studioe 2005 or Microsoft Visual Studioe 2008, create a new project from the
Integration Services Project template.

2. On the Data Flow tab, click Data Flow Sources in the Toolbox, and then choose Flat File
Source.

3. Create a new flat file connection manager that is based on your flat file configuration; have the
manager point to the file containing the DB2 table data.

4. Right-click the component, and then click Show Advanced Editor.

On the Input and Output Properties tab, expand Flat File Source Output, and then expand
Output Columns.

6. For each column, set the Fast Parse custom property to True to increase performance.

Note: The FastParse property indicates whether the column uses the quicker but locale-
insensitive fast parsing routines that SSIS provides, or the locale-sensitive standard parsing
routines. If the data flow in the package requires locale-sensitive parsing, standard parse is
recommended instead of fast parse, in which case set this to False.

7. From Data Flow Destinations in the Toolbox, click OLE DB Destination.

8. Inthe OLE DB Destination Editor dialog box, do the following:

1 Inthe OLE DB connection manager list, click the name of the destination connection that
should point to the target SQL Server database.

1 Inthe Data access mode list, click Table or view - fast load.

1 Inthe Name of the table or the view list, click the name of the table where you want to
dump the data from the file.

9. Select the Table Lock and Keep Identity check boxes.

10. From the File menu, click Save All to save the package.
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11. Press F5 to run the package.

Here are a few suggestions for improving the performance of a bulk data import.

il

f
f

Use BULK INSERT instead of the bcp utility if you are running the process on the computer
that is running SQL Server.

Loading of large amount of data in parallel creates the best performance when dealing with a
multiprocessor server. The parallelism can be intra-table or inter-table. Follow these
guidelines for parallel data loading:

Load the data into the same table from multiple clients in parallel, thereby improving the
performance of the bulk-copy operation. Run as many load processes as you have available
CPUs. If you have eight CPUs, run eight parallel loads.

Use the TABLOCK hint during parallel loads. Both bcp and BULK INSERT support this hint.

Divide the data to be imported among clients into same number of data files as there are
clients. Place one of file for each of the clients.

To use the processor most effectively, distribute data evenly among the clients and make
sure that all the data files are approximately the same size.

Make sure that indexes do not exist for any table, because if indexes exist on a table, you
cannot perform a parallel load operation by using the TABLOCK hint.

Use TABLOCK to avoid row-at-a-time locking. Table locking can improve the performance of
the bulk-import operation by reducing lock contention on the table.

Use minimal logging by setting the database recovery model to Bulk-logged or Simple.

Make the batch size as large as practical. Typically, the larger the batch size, the better the
performance of the bulk-import operation. To achieve maximum performance, the batch size
specified for each client should be the same as the size of the client& data file.

Disable triggers in target tables.

Disable constraints. By default, constraints are ignored when bcp or BULK INSERT is used.

For more information about optimizing bulk import performance, go to the links below:

Data Loading Performance Guide (msdn.microsoft.com/en-us/library/dd425070.aspx)

Optimizing Bulk Import Performance (msdn.microsoft.com/en-us/library/ms190421.aspx)

5.3 Post-Implementation Tasks

To ensure the success of the data transfer, perform the following tasks to undo the changes that
were made to the schema prior to implementation.

1. Validate the data migration.

2. Re-enable the constraints by typing the following command:

alter table <table> check constraints all

Recreate the indexes using saved scripts.

4. Enable the triggers by typing the following command:

enable trigger

5. Set the recovery model to FULL by executing the following commands:

alter database database _name
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set recovery full

6. Create a backup of the migrated database.

> To validat e the data migration

To validate migrated data, perform the following tasks:

1.
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Verify the data load:
A. Check the data transfer logs for errors or failures.

B. Check row counts of every table in the destination SQL Server database; row counts should
match the source DB2 database.

C. If any discrepancy is found in step B, troubleshoot to find the missing rows using logs.

D. Check the sum (SUM) of several numeric columns in both the source and target databases,
to make sure they are the same.

Validate the data integrity. Ensure that integrity is automatically checked by enabling or
creating constraints by using the WITH CHECK clause when adding constraints.
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6.0 Terminology Mapping
Table 6-1 shows the terminology mapping of physical objects between DB2 UDB and SQL Server.
Table 6-1: Physical Objects

DB2 UDB SQL Server

Tablespace Filegroup

Table 6-2 shows the terminology mapping of logical objects between DB2 UDB and SQL Server.
Table 6-2: Logical Objects

DB2 UDB SQL Server
Server Server
Instance Instance
Database Database

Database Manager configuration file Windows registry

Database configuration file Windows registry

Catalog tables System tables (master DB)

Table 6-3 shows the terminology mapping of database objects between DB2 UDB and SQL Server.
Table 6-3: Database Objects

DB2 UDB SQL Server

Schema Schema

Table Table

Table constraint Rule and table constraint
Index Index

View View

Transaction log (also called Recovery log) Transaction log

Archive log Transaction log dump

Users and groups (operating system) Users, groups, and roles

Table 6-4 shows the terminology mapping of administration and usage between DB2 UDB and
SQL Server.

Table 6-4: Administration and Usage

DB2 UDB SQL Server

Control Center Management Studio

Tables assigned to a tablespace

Tables assigned to a filegroup

Containers assigned to tablespaces

Database files assigned to filegroups

Administration commands (get db cfg)

System stored procedures

Binding packages

n/a

Backup database

Backup database

Archive online logs files

Backup log

Restore from backup

Restore database
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Roll-forward recovery Point in Time Recovery

Crash recovery Automatic recovery

Run statistics (runstats command) UPDATE statistics, CREATE statistics
LOAD, IMPORT, and EXPORT BCP (bulk copy program)
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7.0 Conclusion

From this migration guide you learned the differences between DB2 and SQL Server 2005/2008
database platforms, and the steps necessary to convert a DB2 database to SQL Server.

7.1 About DB Best Technologies

DB Best Technologies is a leading provider of database and application migration services and
custom software development. We have been focused on heterogeneous database environments
(SQL Server, Oracle, Sybase, DB2, MySQL) since starting at 2002 in Silicon Valley. Today, with over
75 employees in the United States and Europe, we develop database tools and provide services to
customers worldwide.

DB Best developed migration tools to automate conversion between SQL dialects. In 2005 Microsoft
acquired this technology, which later became a family of SQL Server Migration Assistant (SSMA)
products. We continue to develop new versions of SSMA, and support Microsoft customers who are
migrating to SQL Server.

We also provide migration services covering all major steps of a typical migration project: complexity
assessment, schema conversion, data migration, application conversion, testing, integration,
deployment, performance tuning, training, and support.

For more details, visit us at www.dbbest.com, e-mail us at info@dbbest.com, or call 1-408-202-4567.

7.2 Useful Resources

Microsoft white paper fiComparing SQL Server 2005 and IMB DB2 v8.2 as a Database Platform for
Visual Studio and .NET Developers,0available at download.microsoft.com/download/a/4/7
/a47b7b0e-976d-4f49-b15d-f02ade638ebe/DatabaseForVSDevelopers.pdf.

Database migration portal powered by DB Best Technologies, available at
www.databasemigrate.com/.

DB Best blogs dedicated to various aspects of database migration, available at http://dbbest.com
/blog/?tag=db2.
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