Microsoft SQL Server to ASE Migration Guide

for
Microsoft SQL Server V7.0 and ASE 11.9.2

Sybase, Inc.
30 September 1998.

Abstract
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and application portability between the two products.
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Introduction

Microsoft SQL Server (MSSQL) and Sybase Adaptive Server Enterprise (ASE) are
both SQL based client/server relational database management systems used to support
information systems.

The two products have a common heritage because, until version 4.2, Microsoft smply
licensed Sybase’ s database and so they were in fact two marketing identities for the
same product’. Since that point however, they have diverged. Microsoft have
produced versions 6.0, 6.5 and 7.0 of Microsoft SQL Server, while Sybase have
produced versions 4.8, 4.9, System 10 and System 11 of SQL Server and versions 11.5
and 11.9 of SQL Server’s descendent, Adaptive Server Enterprise.

Users of Microsoft SQL Server may need to migrate applicationsto Adaptive Server
Enterprise. Other customers may need to ensure that their applications are easily
portable between the two products. Luckily, the unique history of these two products
makes such conversion and portability relatively straightforward.

This white paper is primarily intended to assist with the application migration process
from MSSQL to ASE. By migration, in this context, we mean the process of changing
an application so that it uses Sybase Adaptive Server Enterprise, rather than Microsoft
SQL Server, asits underlying database management system. It isaso intended to be
of assistance to those software developers needing to develop applications that can be
easily migrated between the products.

The white paper presents an overview of the differences between the two products,
from the point of view of an application developer or DBA, and then describes a
systematic process for performing a migration from MSSQL to ASE. A series of
checklists are also provided that should assist with migration planning and the design
of applications that are portable between MSSQL and ASE.

1 At that time, Sybase Adaptive Server Enterprise was known as Sybase SQL Server.
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How To Use This Document

If you are reading this document, it is likely that you are in one of two situations.

Either you have an existing Microsoft SQL Server application that you wish to migrate
to Sybase Adaptive Server Enterprise, or you are considering building an application
and wish to maximise its portability between the products.

For the first case, where there is an existing application, you should read the third and
fourth sections of this document (Overview of Product Differencesand The Migration
Process). These sections will provide you with the information you need to migrate
your application from Microsoft SQL Server to Adaptive Server Enterprise.

For the second case, where the aim is to maximise application portability, you should
read the third section of this document ( Overview of Product Differences) and then
read the appendices which contain “ Portability Checklists’. These sections will
provide you with the information you need to maximise your application’s portability
and so minimise any migration problems later.

This document presumes that you are using Microsoft SQL Server V7.0 and Adaptive
Server Enterprise V11.9.2. However, most of the advice contained within it appliesto
earlier releases of the productstoo.
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Overview of Product Differences

As you might expect of two products with so much shared heritage, ASE and M SSQL
are smilar database management systems. However, due to their separate
development in later releases, there are quite a number of differences between them
today. Luckily, most of these differences will not cause major problems for application
portability between the products.

In this section, the differences between the two products are discussed. Not every
difference between the two products is presented here, but all of the significant
differences that need to be considered when porting an application are considered.
The portability checklist, provided as an appendix to this document, lists additional low
level details that may need to be considered.

The differences between ASE and MSSQL are presented as differencesin server
structure, differences in database administration, differencesin the SQL language used,
differences in application programming interfaces and performance related differences.

Structure

As might be expected, the structure of the two serversis extremely smilar and any
Microsoft SQL Server DBA will immediately find the structure of an  ASE server
familiar.

The most obvious difference between the two is the set of system databases. Both
have mast er, nodel andt enpdb databases that fulfil the same rolesin both
products. However, ASE storesits system stored procedures (suchassp_rol e) ina
system database called sybsyst enpr ocs. An ASE server may aso have system
databases named sybsynt ax, dbccdb and sybsyst endb which are used for storing
syntax information, DBCC utility output and distributed transaction management
information respectively. Correspondingly, an ASE server does not have ansdb to
hold system information, asan MSSQL server will.

Sybase and Microsoft have quite different philosophies when it comes to adding
features to the database environment that are not core database facilities. Microsoft
tend to add such features (such as backup and restore or monitoring) to the database
server itself. Sybase tend to create new, dedicated, special purpose serversin order to
offload this work from the database engine itself. For thisreason, an ASE server will
also normally have one or more “auxiliary servers’ associated with it such as a backup
server, amonitor server and an extended stored procedure server (XPS). An MSSQL
server has no such associated auxiliary servers, so these are additional components a
DBA will need to be aware of in the Adaptive Server Enterprise environment.

Similarly, replication ina Sybase Adaptive Server Enterprise environment is handled
via the dedicated Sybase Replication Server product rather than directly by the ASE
server.
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Distributed transaction processing in the MSSQL environment is handled via
Microsoft’s Distributed Transaction Co-ordinator (DTC) which allows transactions to
be co-ordinated between multiple MSSQL servers. DTC also alows MSSQL server
to act as aresource manager within an XA distributed transaction. Sybase Adaptive
Server Enterprise does not have a component directly equivalent to DTC. Distributed
transactions between ASE servers are autometically co-ordinated by the transaction
management component of ASE while integration into an XA transaction environment
is achieved viathe Sybase product X A-Server (an additional specialised server which is
designed to be used in conjunction with Adaptive Server Enterprise).

Distributed query processing is offered by both environments. The Sybase Adaptive
Server Enterprise produce offers a feature known as “ Component Integration
Services’ (“CIS’, available as a standalone product called OMNI). CIS alows objects
in over twenty types of remote data source to be accessed as if they were local ASE
database objects. The Microsoft SQL Server product offersthe related feature,
“linked servers’. This feature allows access to objects in remote data sources that can
be accessed via OLE-DB. The facilities offered by these features are rather smilar, the
main differences being the additional flexibility and transparency that CIS offers by the
way it maps remote objects into the local namespace and the constraint of OLE-DB in
the Microsoft solution.

The Microsoft SQL Server product provides some basic facilities to assist with
configuration of “fallback” servers. These facilities provide system stored procedures
that allow a database to be removed from one server and instaled in another. These
facilities are not availablein  Adaptive Server Enterprise.

In the area of server structure related to administration, there are two key aspects of
MSSQL that need considered, the Job Scheduler and SQL Server Alerts. The Job
Scheduler alows scripts or T-SQL batches to be scheduled for execution at some later
time (either once or repetitively). SQL Server Alerts are afacility offered by Microsoft
SQL Executive which constantly monitors the NT Event Log for MSSQL events and
can perform some action in response to their occurrence. Inthe Adaptive Server
Enterprise environment, both of these functions would be performed by user
configured software outside the ASE server. For example, the operating system
typically offers task scheduling services while aert handling can be achieved viaa
simple user written log scanner or by a more complex system management package
supplied by athird party.

Finally, the other aspect of the two products at a server level is platform portability.
ASE is available on a number of platforms (Solaris, HPUX, Al X, Dec Unix and
Windows NT being the five primary operating systems supported). This means that
ASE applications can be migrated between platforms with little or no change. MSSQL
isonly available for Windows NT and so is not suitable for applications where platform
portahility is a concern.

However, as you can surmise from the above points, the fundamental structure of the
two products are really identical. This meansthat product structure is unlikely to
cause any significant difficulty during application migration.
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Administration

In this section, we consider the differences between the two products from the
perspective of a DBA administering the server.

DBA Commands

Both products provide a set of DBA commands and a set of system stored procedures
to allow management of the database server. The set of commands and stored
procedures provided by the two products are very similar and DBAs will find it easy to
move between the two products.

Some of the specific differences between the two products which a DBA will need to
be aware of are:

Managing disk storage — the two products share arather smilar abstract model
of disk storage. However the details have diverged with the release of version
7.0 of MSSQL. Disk storage is defined to ASE as a series of “ disk devices’
(representing NTFS files or Windows NT disk partitions) which can then be
used by one or more databases. This configuration is performed viathe‘ di sk
init’and‘create/alter database commands. The MSSQL model
removes this useful abstraction and talks directly about “ disk files” which must
be defined to the data server directly viathe“ cr eat e/ al t er dat abase”
commands. Hence, disk storage defined to MSSQL cannot be shared between
databases. Similarly, management of “logical” areas of storage is performed
via“segments’ within ASE databases and via“ file groups” within MSSQL.
Thisimplications of these differences are that storage management and

database creation command scripts will differ between the two products. The
other difference to be aware of isthat MSSQL will silently increase the size of
its disk file storage areas unless thisis disabled when they are created. A SE will
not increase the size of its disk devices.

Thresholds— it is useful to be able to execute a stored procedure when a
particular area of disk storage in a data server is becoming full. ASE provides
this ability viaits“ segment thresholds’ feature which allow a stored procedure
to be executed when a storage segment fills to a certain point. MSSQL does
not offer thresholds as such and this sort of processing must be performed via
database aderts that must be created to occur when particular message numbers
are logged by the database server. The alert must then be defined as a trigger
for an appropriate database “job”.

Data base transaction log storage —again, fundamentally both products are
sgmilar, with each database having its own “write ahead” transaction log.
However, within ASE, the log is an integrated part of the database and can
actually be read viaa database table called “ sysl ogs”. The DBA can make
the decision as to whether the transaction log should be stored on separate disk
devices from the database’ s data. However as of version 7 of MSSQL, the
transaction log is forcibly separated from the database into separate disk files
and cannot be accessed viathe “ sysl ogs” table.
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Disk mirroring — DBAs must be aware that MSSQL does not offer integral
disk mirroring and so if disk mirroring is required, it must be performed viathe
operating system.

The sp_confi gur e stored procedure— as with other sets of options within
the database servers, both products offer the sp_conf i gur e stored
procedure to allow server wide options to be specified. However, as discussed
in alater section, the set of configuration options differs between the two
products and so DBAS need to be aware of these differences.

The sp_dbopt i on stored procedure— like sp_conf i gur e, this stored
procedure is offered by both products. However, as discussed in a later
section, the set of options offered differs dightly. 1n addition, the ASE version
of this stored procedure requires a checkpoint to be run in the database after al
options for that database have been set.

Thesp_t abl eopti on stored procedure- Microsoft SQL Server provides
this stored procedure to alow tables to marked as“ RAM resident” or to be
marked so that bulk loading will acquire table rather than row locks.  Adaptive
Server Enterprise does alow tables to be “pinned” in memory (but rather
provides sophisticated memory management to avoid the problem altogether).
Additionally, it entirely eliminates locking problems during bulk copy
operations by only requiring locks for the end of the table for a short period at
the end of the operation. Hence, this stored procedure is not required in the
ASE environment.

Backup and Restore — both products offer very smilar dunp and | oad
commands for backup and restore of databases and transaction logs. However,
Microsoft also provides commands called backup and r est or e for these
functions and plan to remove the dunp and | oad commandsin a future
version. Therefore, at this stage, very smilar commands can be used with the
two products. However, in the future, some changes to administration scripts
may be required for the two products.

Some specific differencesto be aware of between thetwo dunp and | oad
command implementations are that, the MSSQL commands require the type of
mediato be specified (tape, disk, floppy or pipe) whilethe ASE commands do
not and will automatically sense the type of 1/0O device. The MSSQL “l oad
header onl y” command is not available in ASE, this being achieved via

“l oad ...wi th headeronly” (orlistonly). The MSSQL commands
refer to files on devices with multiple files by number whilethe  ASE commands
reference files by name. Findly, the MSSQL st at s, ski p, noski p and

expi r edat e options are not available with the ASE commands.

The dbcc command — both products offer thedbcc command for consistency
checking of databases and other system level operations. However, dueto its
system level nature, the set of commands that it offersis dightly different
between the two systems. While core sub-commands (like checkal | oc) are
the same, both systems offer their own sub-commands and DBA scripts that
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use commands specific to one product (such as MSSQL’s “dbcc
shri nkdb”) will need to be modified before they can be used with ASE. A
full list of potential problemsis provided as an appendix to this document.

Sart-up procedures— the Microsoft SQL Server product allows certain stored
procedures to be marked as “start-up procedures’ which the server will run
automatically after it has started up. ASE does not offer a directly equivalent
facility. Stored procedures that need run after ASE server start-up are usually
executed via operating system facilities.

Auditing - ASE has a comprehensive and powerful audit subsystem that allows
audit trails of server activity to be captured at whatever level is appropriate for
the user organisation. The audit subsystem has its own set of system stored
procedures (e.g. sp_audi t) to control it. Microsoft SQL Server redly only
provides auditing in a piecemeal fashion as a Side effect of its performance
monitoring features and an attribute of login events. Therefore, the DBA
commands to control it are different (e.g. xp_I ogi nconfi g).

Open transaction monitoring - Microsoft have added the opent r an
subcommand to dbcc to alow the oldest active transaction in each database to
be identified. Within ASE, themast er . . sysl ogshol d table can be used to
provide the same information via a Simpler mechanism

Thenocheck option —the MSSQL “al t er t abl e” command offersthe
nocheck clause which is used to skip checking of the existing data when
adding “f or ei gn key” and check congraints. Thisisthe default behaviour
within Adaptive Server Enterprise and so this clause is not needed and will
create a syntax error if used inan ASE batch.

ANS System Value Functions - the MSSQL “creat e tabl e” and“al ter

t abl e” statements allow five of the ANSI standard’ s functions that return a
system supplied value to be specified ( CURRENT_TI MESTAMP,
CURRENT_USER SESSI ON_USER SYSTEM USERand USER). Adaptive
Server Enterprise only alows the USER function to be used from this set (other
system defined values can be inserted into columns by using defaults rather

than system value functions).

Unique values — both products offer thei dent i t y column attribute that
indicates that the database should alocate a unique value for this column
whenever arow isinserted. However, the Microsoft implementation allows a
“seed” and “increment” to be specified at create time and a column may have
the identity attributeif it isof type ti nyi nt,smal lint,int,

deci mal (p, 0) or nuneri c(p, 0). The Sybase implementation does not
dlow a seed or increment to be specified at create time (although an initial

value can be placed in the table by the DBA). An ASE identity column must be
of typenumneri c(p, 0). Finaly, the Microsoft identity column can be
referred to by the pseudo name | DENTI TYCOL whereas the Sybase version has
the pseudo name SYB_I DENTI TY. An application that makes use of identity
columns may need to review their usage to ensure that it is possible to migrate




MSSQL to ASE Migration Guide Sybase Inc.

it. If it cannot be migrated directly, a custom counter using an integer column
and an insert trigger can be used instead. The other thing to be aware of is that
MSSQL 7 addsthe uni quei dent i f er datatype (to support Microsoft’s
extensive use of GUIDs in their system software). ASE does not support this
datatype.

Server trace flags— both products offer a number of “trace flags’ which are
used to ater the behaviour of the server in certain ways. Many of the
commonly used trace flags have virtually identical behaviour between the two
products (e.g. 302, 310, 3604 and 3605). Others (for example 1204) while not
identical, cause smilar information to be displayed. However astrace flags are
really low level internal switches that often change from one release to another,
it should not be assumed that any trace flags will work identically across both
products. Sybase Customer Service and Support can advise on the use of
particular trace flags.

Create“wi t h encryption” clause- Microsoft SQL Server offersthe
“with encryption” claussonthe“create procedure’, “create
view and“create trigger” commands. Thisclauseindicatesthat the
associated query batch for the database object should be encrypted whenit is
held inthe syscomment s table. Adaptive Server Enterprise offers the same
facility, but viathe sp_hi det ext system stored procedure. Hence, any
“wi th encryption” clauseswill need to be removed from cr eat e

statements.

Create“for replication” clause- Microsoft SQL Server has added the
“for replication”clausetothe“create procedure’ statement to
indicate that a stored procedure is being created for replication via MSSQL’s
replication feature. Replication in the Sybase environment is handled viathe
separate, purpose designed, server products Sybase Replication Server and
Sybase SQL Remote, rather than by the Adaptive Server Enterprise server
itself. Hence, there are no replication related extensonsto ASE's T-SQL
language and so this clause needs to be removed from any stored procedure
creation batches.

Extended Stored Procedures— while Adaptive Server Enterprise offers
Extended Stored Procedures (ESPs) in a similar manner to Microsoft SQL
Server, the set of system ESPs supplied is dightly different. In particular, the
xp_grant | ogi n,xp_I ogi nconfi g, xp_I ogi ni nf oand

xp_r evokel ogi n ESPs have been implemented as system stored procedures
in ASE (called sp_gr ant | ogi n,sp_| ogi nconfi g, sp_I ogi ni nf oand
sp_r evokel ogi n). Some Microsoft ESPs (e.g. xp_nsver and
xp_sprint f) arenot avalablein Adaptive Server Enterprise.

Redefining Stored Procedures— as of V7.0, MSSQL will dlow a stored
procedure, trigger or view to be updated “in place” viathe“al t er proc”,
“alter trigger”and“alter view daements. Thisisn't possiblein
ASE and so DBAs will smply need to use scripts to drop and re-create these
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objects when they need changed (an approach which will help avoid errors and
inconsistencies within an application).

Microsoft System Stored Procedures— the MSSQL product adds a number of
its own unique System Stored Procedures to the original set inherited from
Sybase SQL Server version 4. Examplesinclude sp_al t er message,
sp_dbrenove, sp_hel psqgl and sp_nekest art up. Inadditiontherearea
number of system stored procedures (e.g. sp_dbopt i on,

sp_server opti on) that have dightly different usage between the two
products. These differences may mean that some application and

administration scripts may need to be updated to account for these differences.
A list of the potentially problematic SSPsis supplied as an appendix to this
document.

It will obviously be necessary to review existing administration scripts and change any
use of these features. However, most of the updates are not difficult and so should not
cause significant problems during migration.

Security

The two database servers offer very similar facilitiesin terms of security. In common
with ASE, MSSQL provides security using server logins system defined login roles,
database users, groups of database users and awide variety of permissionswhich can
be assigned to users or groups.

All of these MSSQL security features are directly implemented in ASE and are used in
exactly the same manner. In addition, both products offer the facility to use trusted
logins when using authenticated connections (i.e. named pipes) on the Windows NT
platform. This facility allows Windows NT users and groups to be assigned database
permissions without needing a separate data server login.

In addition, both products offer the ability to create user defined roleswhich define
groups of permissions that users can be granted authority to use. The roles can be
organised in a hierarchy for efficient administration. The commands used in the two
servers are different (e.g. the SQL92 “cr eat e r ol €’ command in ASE and the
“sp_addr ol e” system stored procedure in MSSQL). One difference between roles
in the two products istheir scope. Rolesin ASE are server wide to ensure consistency
and easy administration. Rolesin MSSQL are local to a database and so DBAs must
take care to ensure that security is enforced consistently for multi-database
applications. However, provided that this borne in mind, the security models can be
mapped directly from one product to another for easy migration or porting.

In summary, the security that is provided by the database server should not cause
problems during MSSQL to ASE migration as the two products offer aimost identical
facilities. The only real problems to watch for are role scope and command syntax.

DBA Procedures

The procedures that a DBA must follow are very similar for both products. 1n both
cases routine tasks such as backing up databases, checking database consistency and
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updating index statistics must be performed. Similarly, tasks such adding logins and
users, creating databases and database objects, tuning application queries and
configuring software must also be performed.

Asthe two products are very similar, the details of most DBA procedures are in fact
shared between them. Hence, the process of adding a server login is identical between
the two products. Similarly, both products use the DBCC consistency checking utility
to ensure internal database consistency (albeit often with different subcommands).

The differences between the two products really centre on the detailed usage of DBA
commands and stored procedures and differences in the GUI utilities provided.

For example, when backing up a database to adisk file, the dunp dat abase
command is used in both products. The difference isthat the syntax for the MSSQL

command is:
dunp dat abase dbl to di sk="s:\dbdunps\dbl. dnp”

while ASE'’s syntax for the same operation would be:
dunp dat abase dbl to “s:\dbdunps\dbl. dnp”

Similarly, to force an extended stored procedure DLL to be unloaded from MSSQL,
the“dbcc <dl | name>( FREE)” command isused. The equivalent facility in the
ASE environment provided by the system stored procedure “sp_f r eedl |

<dl | name>". Both commands are functionally equivalent and have similar usage,
however the syntax needed differs between the two products.

Asthe sets of DBA commands and stored procedures are similar between the two
products and the structure of the two products is amost identical, the migration of
DBA procedures between MSSQL and ASE should be straighforward. It will smply
involve DBAS becoming familiar with the differences of usage between the two
products. A detailed list of differences to be aware of are listed in an appendix to this
document.

As discussed below, the GUI utilities provided for DBAS by the two products are
functionally smilar but are obvioudly different in terms of usage. DBAs will therefore
need to become familiar with the Sybase supplied GUIs (or use a third-party product
which alows management of both types of database server smultaneoudly).

Configuration

In common with DBA procedures and commands, configuration of the two productsis
very similar.

In both cases, configuration is performed at the server and database level. Server level
configuration is performed using the sp_conf i gur e system stored procedure while
database level options are set using the sp_dbopt i on system stored procedure.

Both products also provide a graphical configuration interface as part of their DBA
GUI utilities.

Differences between the products in this area are concerned with the specific
configuration options. Many options are identical between the two products, however

10
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each offers many of its own unique configuration options that are not provided by the
other.

There are atota of 42 server level configuration optionsin version 7.0 of Microsoft
SQL Server (while ASE offers 136 as of version 11.9.2). Many of the MSSQL
configuration options have analogous counterparts within ASE while afew are
identical and others are not relevant to ASE. Specific information for the server
configuration optionsis provided in an appendix to this document.

Similarly, Microsoft SQL Server offers 20 database level optionsin version 7.0 while
version 11.5 of ASE offers 13 similar ones. Again, a number of these options are
identical between the products while others can be mapped to smilar options and a
number can be ignored because they are not relevant.

Server and database configuration is unlikely to cause significant problems when
performing MSSQL to ASE migration. Although there are differences between the
configuration options offered by the two products, they are not serious and can be
easily overcome during migration planning.

One aspect of configuration which can be problematic for applications needing to be
portable between the productsisthat of character sets. ASE dlows many character
setsto be active in a server at once and so can easily support multi-lingual applications.
However MSSQL only alows one character set to be active at once and so multi-
lingual applications may be more problematic in this environment.

Data Import and Export

The data import and export facilities provided by the two products are almost
identical. In both cases, binary database dumps can be created and loaded viathe
dunp and | oad commands. In addition, the bcp (Bulk CoPy) utility is provided for
extracting data from tables into binary or character datafiles.

Unfortunately, the binary files produced by dunp cannot be used for migrating
information between the two products. Thisis because the dump files produced by
this process are image copies of database and transaction log pages that are inevitably
different between the two products. Similarly, the “native’ (i.e. binary) format files
created by the bcp command should not be used to migrate data between MSSQL and
ASE (particularly if they are on different platforms).

Migration of data from Microsoft SQL Server to Adaptive Server Enterprise may be
achieved via:

The“character” (i.e. text) format files produced by the bcp command (when
used with the —c option). Note that the “- 6” option should be used with
MSSQL 7.0'sbcp utility to ensure correct formatting of dates.

Replication technology (such as Sybase Replication Server) between the two
products.

11
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Use of Adaptive Server Enterprise’s Component Integration Services (CIS)
component.

Use of athird party product which alows whole databases to be unloaded in
platform and release independent form and reloaded into another server.

These options are discussed in a later section of this document, “ The Migration
Process’.

DBA Tools

There are a number of approaches that DBAS tend to use when administering database
servers such as ASE and MSSQL. Some DBAs will prefer to use database commands
and scripts to perform administration as this gives them the most power and flexibility.
Others will prefer to use an administration utility with a graphical interface because of
the smplicity and ease of use of this approach. In practice, most DBAS use both
approaches.

Both products provide graphical DBA tools as standard (Microsoft providing SQL
Enterprise Manager and Sybase providing Sybase Central). These graphical
environments are broadly equivalent in terms of function athough they are inevitably
different in terms of specific usage and graphical display. In addition, a number of

third party tools are available for both products (with some such as Embarcadero’s DB
Artisan being capable of managing ASE and MSSQL servers smultaneously).

Both products aso provide a command line utility called i sql that allows SQL scripts
to berun against aserver. The utility is very similar across the two products. MSSQL
7.0 also introduces a utility called osql (whichisvery smilar to i sql but uses ODBC
to access the server). Obvioudly i sql should be used in scripts which must be run
against the two products.

Language

Typicaly, language differences account for most of the mgjor problems when
migrating applications from one relational database management system to another.
However, in the case of Microsoft SQL Server and Sybase Adaptive Server
Enterprise, the problems are massively reduced by the shared heritage of the two
products.

Both database servers use Transact SQL (T-SQL) as their data manipulation, data
definition and data control language. The two products use dightly different versions
of this SQL dialect (which is based upon ANSI SQL 92) however the differences are
minor when the overall language is considered.

Aspects of the T-SQL that can cause problems for migration or portability inevitably
relate to Sybase and Microsoft specific extensions to SQL that have been added in
later releases.

The primary T-SQL features, which may need to be reworked during a migration,
include:
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Datatypes — there are a small number of datatype differences between the two
products. Specifically Microsoft SQL Server's character and text data types
dlow lengths up to 8000 characters while ASE’s enforce the SQL 92 limit of
255 characters (usethe t ext typeto storelonger strings). Datatypes found in
MSSQL but not ASE arecur sor (seelater) and uni quei denti fi er (use

i denti ty instead).

Triggers- Microsoft SQL Server dlows multiple triggers of the same type to
be attached to atable (for example 2 delete triggers and 3 insert triggers). To
achieve this in a more portable manner, place each of the trigger bodiesin
stored procedures and simply call these stored procedures from a single table
trigger (creating temporary table copiesof i nser t ed and del et ed if
necessary).

CUBE and ROLLUP — Microsoft has added two proprietary aggregate
operators, CUBE and ROLLUP to T-SQL (ROLLUP isasubset of CUBE). These
SQL extensions are not provided as part of ASE’s T-SQL language. These
operators are used to produce “super aggregates’ from asingle “GROUP BY”
statement. For example, when grouping by col 1 and col 2, CUBE will
produce aggregates forcol 1, col 2 and an overall group as well as the normal
aggregates specified by the “ GROUP BY”. Applications that use these
operators will smply need to replace them with a number of “ SELECT ...
GROUP BY” statements for the aggregates that they actually need.

ANS Join syntax — The ANSI 92 SQL language definition added a verbose
form of join syntax to the SELECT statement (using the keywords JO N,
CROSS JO N I NNER JO N LEFT OUTER JO N RI GHT QUTER JO N
FULL OUTER JO N. Version 6.5 of Microsoft SQL Server added this syntax
to its SQL dialect. ASE does not provide this syntax for the SELECT
statement, but instead supports the traditional syntax using * =, “*=" and ‘=*".
Microsoft SQL Server also supports this syntax so it should be used where
migrations from Microsoft SQL Server to Adaptive Server Enterprise are
likely.

SELECT lock syntax — the MSSQL product allows the locking strategy for a
sel ect statement to be specified viathe NOLOCK, UPDLOCK, TABLOCK,
PAGLOCK, TABLOCKX qudifiers. ASE does not alow this syntax, leaving the
locking strategy to the optimiser. Hence these qualifiers will need to be
removed from any sel ect statementsthat usethem. An dternativein the
ASE environment isthe“ | ock t abl e” statement which can explicitly request
locks from a query batch.

SELECT TOP extension-—the MSSQL SELECT statement has been extended
with a proprietary clause “ TOP” which returns only a portion of the result set.
Thisfeature is available withinthe  ASE environment viathe“ set r owcount”
feature.

Rowsets — the MSSQL SELECT statement has been extended to alow the use
of pseudo-database objects called “row sets’ (which are really OLE-DB
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queries). Being based on proprietary Microsoft technology these aren’t
supported in ASE however a more open solution can be achieved using CIS to
access remote data

EXECUTE statement — the Microsoft SQL Server execut e statement has been
extended to alow a character variable containing SQL to be executed (e.g.
exec “select * fromt1”). Adaptive Server Enterprise does not
provide this directly, however with version 11.5 or later, the sp_r enot esql
feature of the Component Integration Services (CIS) facility (using the local
server as atarget) can be used to perform an identical function.

The BULK | NSERT command — version 7.0 of Microsoft SQL Server
introduces this command which is smply a T-SQL version of the bcp utility.
To accessbcp from T-SQL within ASE, simply execute the utility command
viaxp_cmdshel | .

Cursors- as cursors were added to both databases in relatively recent releases,
the details of their implementation in the two products are somewhat different.
In particular, ASE implements cursors as defined by the SQL-92 standard.
Microsoft have extended this in a number of proprietary ways and so as you
would expect, there are a number of portability problems.

The primary features that cause problems are the “ scrollable” features of the
Microsoft cursor (e.g. moving backwards), cursor variables, global cursors and
using cursors as parameters to stored procedures. These features are not
availablein ASE. In addition, the Microsoft cursor does not lock the
underlying table while ASE ensures data integrity by retaining a shared lock on
the current page. A lessimportant differenceisthat cursor status is monitored
via@®ql st at us rather than @@ et ch_st at us (with different status
values).

A Microsoft SQL Server application that makes heavy use of scrollable cursors
will need some rework to alow it to run well inthe Adaptive Server Enterprise
environment. Thisis particularly the caseif the prior,first,| ast,

absol uteandr el at i ve keywords have been used on f et ch statements.
Similarly, applications that use cursor variables or parameters will need
reworked. On the other hand, the result of the re-work will be an application
that uses SQL 92 features rather than proprietary extensions and which will
probably exhibit must better performance in operation.

Optimiser hints— both databases allow optimiser “hints’ to be supplied as part
of thesel ect, updat e, i nsert and del et e statements (e.g. “sel ect *
from t1(<hint>)"). However, the set of hints that may be supplied is
different in the two products. MSSQL hints mainly concerned with the locking
and join strategies to be used. The ASE hints include information about pre-
fetch, 1/0 size and page caching (aspects of query optimisation not relevant to
MSSQL’s query processing). When migrating queries between databases, all
hints should be removed and then, the queries re-tuned in the appropriate
environment as required.
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RAI SERROR command — the MSSQL r ai ser r or command is somewhat
different to the ASE one. Microsoft’s was changed in V6.0 to be closer to a
cal to the C language pri nt f () function. The Sybase r ai serr or ismore
SQL centric. Both have useful features (e.g. Microsoft’s offers a severity field
while Sybase' s automatically converts argument types and allows for multiple
languages). The trandation from MSSQL’sto ASE’sis not difficult, but will
probably take some effort during migration. One feature which must be
addressed isthe“wi t h | og” clausefrom MSSQL’sr ai ser r or statement
(which indicates that a copy of the message should be placed in the server log).
In the ASE environment, wi t h_| og specifier is only specified when the
message is added to the server (via sp_addnmessage) and so the“wi t h

| og” clause can be removed fromany r ai serr or satements. Similarly, the
“With seterror” and“with nowait” clausesare not needed (they specify
normal ASE behaviour) and can be removed.

SET statement — the set statement is used to set session level optionsin both
products. However, the set of optionsis dightly different between the two
products. Microsoft SQL Server offers 38 session-level options ( ASE offers
39). Again, some of these options are identical, some need mapped to
equivaent options and others can simply be ignored .

Thedef aul t keyword - Microsoft SQL Server dlows the keyword def aul t
to be used to indicate that a default value should be used when inserting data
into atable or calling a stored procedure. ASE doesn’t allow this syntax —
defaults are smply used when no value is supplied.

Thel i ke operator —the SQL | i ke operator works amost identically
between the two products with the exception of its handling of trailing spaces.
The ASE | i ke operator will ignore trailing spaces in the search pattern (i.e.
“UAMR isthe same as” %A% ) whereasthe MSSQL | i ke operator will not. If
MSSQL language commands rely upon thisto find trailing spaces, the search
patterns will need reworked in ASE (use “[ ¥ ” for atrailing space).

System functions - Microsoft SQL Server provides a number of system
functions (suchas nul 1i f () and st at s_dat e() which are not provided by
ASE). During migration, these functions will need removed from any query
batches that use them.

Global variables— again, Microsoft SQL Server provides a number of global
variables (e.g. @@BTS and @ABERVI CENAME) which are not availablein
Adaptive Server Enterprise. Intotal there are 8 global variables (from the total
of 33 offered by MSSQL) that may cause problems.

Bound connections - Microsoft SQL Server offers the concept of a “bound
connection” where user transactions may be separated from a user connection
and so multiple connections may participate in (* be bound to”) a database
transaction. ASE does not offer this facility at present and all activity for a
user transaction must be completed using a single user connection. 1f a number
of database clients must participate in a single transaction then the use of
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transactional middleware (such as Sybase’ s Jaguar CTS or a TP Monitor)
should be considered to achieve this.

The“begi n distributed transacti on’ statement— to start a
transaction that involves severa MSSQL servers, the di st ri but ed clause
must be added to the“begi n transacti on” statement (thisinstructs the
server to use DTC for transaction co-ordination). This clause is not necessary
inan ASE environment and will be rejected with a syntax error (CIS will
implicitly co-ordinate a distributed transaction between several servers).

Name resolution in stored procedures— as of V7.0, Microsoft SQL Server
uses “deferred name resolution” in stored procedures (meaning that objects
referenced by a stored procedure to not need to exist when the stored
procedure is created). In order to ensure run-time efficiency and integrity,
ASE does not alow this. Therefore, objects referenced from stored procedures
should be created before creating the stored procedure (in order to allow
comprehensive checking at compilation time).

Keyword lists— inevitably, the keyword lists for the two products are dightly
different, reflecting the different extensions and priorities for the two products
in later releases. A list of problematic keywords is provided in an appendix to
this document.

Identifier lengths — note that Microsoft SQL Server will dlow up to 128
charactersin an identifier (e.g. atable name). ASE (like other products,
including Oracle) enforces the SQL92 maximum of 30 characters.

Table limits - Microsoft SQL Server will dlow up to 32 tables to be included
inasngle“ SELECT” statement (i.e. a“join”). ASE will limit thisto 16 tables.
Similarly, MSSQL dlows 1024 columnsin atable whereas ASE will limit this
to a more reasonable 250.

Although it appears that there are many differences between the T-SQL languages
offered in the two products, in redlity, the two dialects are far closer than is typically
the case when comparing RDBMSS languages.

The differences that there are between the products are differences in detail or

particular vendor extensions which will be used rarely in an application. This means

that migration of an application’s SQL from Microsoft SQL Server to Adaptive Server
Enterprise is sgnificantly easier than is the case with most RDBMS migrations.

Interfaces

There are a number of programming interfaces that applications can use to access both
types of database server.

Prior to version 7, the two primary application programming interfaces (APIs) used to
access Microsoft SQL Server, were ODBC and DBLib. The ODBC API isused from
many tools and languages, asit is a de-facto standard for database connectivity on
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Microsoft operating systems (and is available on other platformstoo). Microsoft
specifically support DBLib asan APl accessed from C and Visual Basic.

As of version 7, Microsoft are focusing on the use of their proprietary OLE-DB and
ADO (Active/X Data Objects) COM interfaces as the primary interfaces used to access
Microsoft SQL Server. This may cause mgjor problems for customers who require
portable applications that can be migrated easily across platforms.

Sybase Adaptive Server Enterprise is also accessible viathe ODBC and DBLib APIs.
In addition, ASE can be accessed via Sybase CTLib (Sybase’ s descendent API of
DBLib) and OLE-DB.

The fact that ODBC provides portable database access means that ODBC clients
should be able to run with minimal change against an A SE server as opposed to a
MSSQL server. Provided that “pass though” mode has not been used to send
incompatible T-SQL to the server, an ODBC client will smply require their ODBC
driver to be changed. The Microsoft SQL Server driver is smply replaced with a
Sybase Adaptive Server Enterprise driver.

Similarly, OLE-DB (and ADO) clients should be able to access both types of data
server smply by changing the OLE-DB driver that they use. The problem with these
interfaces is that they are only available to applications running on Microsoft’s own
operating systems.

An application that usesDBL.ib should simply be recompiled and linked using the
Sybase DBLIb libraries for the appropriate client platform. There are some parts of the
Microsoft DBLib API that can cause migration problems (e.g., those parts concerned
with the Microsoft Distributed Transaction Co-ordinator, which is not part of Sybase
Adaptive Server Enterprise). However, it should be possible to migrate the majority of
Microsoft DBLib software to use Sybase DBLib and ASE with minor changes.
Customers requiring portable DBLib applications should be able to achieve this easily
with a small amount of additional logic in their applications.

Presuming that a migration has been completed, it is worth considering the choice of
client API to be used by the application in the future. Sybase recommend that new
client development using ‘C’ or similar languages should usethe CT-Lib API. CT-Lib
isanew cross-platform client APl from Sybase which was introduced with System 10
(and is not available inthe Microsoft SQL Server environment). CT-Lib isaricher,
smpler and more powerful API than DBLib and provides a number of advantages for
application development and maintenance.

Performance Differences

The performance of arelational database system is a complex area which tends to be
very specific to each product.

Some of the primary performance related differences between Sybase Adaptive Server
Enterprise V11.9.2 and Microsoft SQL Server V7.0 which DBAs should be aware of
are:
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Query processor — the two products today feature quite different query
processors as both query processors have been extensively redeveloped since
the products started to diverge. In particular, they feature different execution
strategies, statistics and optimisation approaches. For example ASE dlows fine
DBA control over statistics and even allows direct update of statistics whereas
MSSQL enforces a particular set of statisticsthat it attempts to collect
automatically. On the other hand, they still have much in common at the
functional level (for example, both use statistics based optimisation). DBAS
will need to review the differences between them in order to ensure migrated
applications perform well and to ensure application portahility.

Locking — once of the more vociferous debates about query processing in
recent years has been the type of locking that database servers should use to
protect data integrity. The core of the debate has centred around page locking
versus row locking. Today, both products offer both locking schemes.
However, ASE dlows one of three locking schemesto be selected at the
database object level (row level data only locking, page level data only locking
or page level all locking). This provides a huge degree of flexibility for DBAs
who need to optimise locking in their applications. Therefore, DBAs are
recommended to review the locking strategy that they use in order to choose
the best combination for their situation.

Process management — the ASE product provides a“logical process manager”
which alows workload to be managed within the database server (particularly
for multi-processor servers). In particular, work can be partitioned up into
groups with differing priorities and groups can be limited to use certain
database server processors. Microsoft SQL Server does not provide such
workload management and so applications needing to be portable may need to
consider a more complex multi-server solution inthe MSSQL environment.

Resour ce control — both products offer some ahility to control the amount of
resource that any particular query can consume. MSSQL offersa smple “ query
governor cost limit” option which defines the maximum estimated elapsed time
aquery isallowed to use. ASE provides a fully featured Resource Governor
which allows control over estimated or actual 1/0O amounts, actual row counts
or elapsed execution time. In addition, the DBA can choose whether to
enforce these limits prior to execution or during execution and can also specify
the action to be taken when aresource limit is breached.

Memory management — a key aspect of database performance is the
management of memory in the database server as this has a profound effect on
the amount of physical disk I/O that the server must perform. Microsoft SQL
Server will attempt to dynamically resize its buffer cache to avoid operating
system paging. This can obviously have a number of side effects (not least of
which may be non-deterministic query performance). ASE will not attempt to
change the amount of memory in use, leaving this crucia decision to the DBA.
The key advantage that ASE offers in the area of memory management is that
the buffer cache can be partitioned up into a number of smaller caches (called
“named caches’). Each of these caches can be dedicated to a particular type of
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workload (e.g. static lookup tables in one cache, OLTP tables in another, DSS
in another etc.). In addition, the characteristics of each cache can be set
differently to support the needs of the intended workload. Judicious use of
named caches can produce dramatic improvements in server throughput due to
the resulting reduction in interference between workloads.

Parallel execution — another area of recent vigorous debate related to database
processing has been that of parallel processing. There are two primary forms
of parallel processing in a database server, inter-query paralelism and intra
query paraldism. Inter-query paralelismis by far the more important of the
two and refers to the ability of the database server to execute many queriesin
paralel, switching between them as needed. Both products have supported this
form of execution since the beginning. Intra-query parallelism refersto the
ability of a database server to break alarge query up into smaller sub-parts and
execute each of these sub-partsin paralel. Although lessimportant (only being
of use for certain types of very large query) both products support this form of
parallelism too.

Microsoft SQL Server provides a smple paralle facility that will automatically
attempt to split up large SELECT statements and execute each part in parallel,
when executing on multi-processor machines.

Sybase Adaptive Server Enterprise provides a more sophisticated parallel
execution facility that provides the DBA with the ability to control the degree
of paralelism used in various Stuations and at various levels. The optimiser
also takes many factorsinto account when generating parallel execution plans
(including physical data organisation and the current state of the server). This
helps to ensure that parallelism is used appropriately and does not make
matters worse on aready busy servers or where underlying storage
organisation does not lend itself to parallel execution.

Disk I/0O — the fundamental reason for having a database system is to store and
retrieve datafrom disks. Therefore, the disk 1/0 processing performed by the
database server is critical to achieving acceptable performance for large
applications. Both products obviously attempt to maximise the speed of disk
[/O in order to maximise server throughput.

Specific features Microsoft SQL Server offersin the area of disk 1/0 are “read
ahead” processing and larger disk I/O units than previously. The “read ahead”
processing is automatic (and not tuneable or controllable by a DBA). The
database will attempt to read more data from disk that isimmediately required,
presuming that it will be used in the future. Similarly, the large disk I/O is
rather smple, with the database server doing al 1/0 in units of 8Kb.

ASE offers a number of featuresin this area including variable 1/0 size (set at
cache level rather than database level), asynchronous pre-fetch (again set at
cache level) and table partitioning across disk devices. Careful use of these
features along with named caches will result in a very highly tuned database
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server that can achieve extremely efficient disk 1/O even for servers supporting
mixed workloads.

Monitoring — in order to make use of the features outlined above, it must be
possible to monitor the database server in order to establish where the
performance problems lie. Microsoft SQL Server provides a system trace
facility that can collect alarge amount of raw data about server events. This
information can be used to deduce performance problems with sufficient work.
It also provides system stored procedures (like sp_I ock and sp_noni t or)
and an integration into the Windows NT Performance Monitor. ASE offersthe
comprehensive monitoring system stored procedure sp_sysnon (aswell as
smpler toolslike sp_| ock and sp_noni t or). It aso provides an integration
into the Windows NT Performance Monitor and a comprehensive server
monitoring facility via Sybase Monitor Server (included with  ASE) and the
graphical monitor applets within the Sybase Central systems management tool.

Initialy when performing migration or ensuring application portability, it is unlikely
that these performance related areas will be of much concern. However, at some later
point after initial development or migration, it is likely that some performance related
work will be required. At this point, an understanding of the features offered by each
database server will become important in order to alow performance and tuning work
to be performed effectively.
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The Migration Process

In this section of the document, a systematic process is presented for the migration of
an application from Microsoft SQL Server to Sybase Adaptive Server Enterprise.

The result of following this migration process should be a completely migrated
application running in an Adaptive Server Enterprise environment.

Step 1 Migratethe Server Structure

The aim of this step isto create an Adaptive Server Enterprise server structure that is
capable of supporting the existing Microsoft SQL Server application in an ASE
environment. Luckily, because the structure of the two productsis so smilar, thisis
unlikely to cause any significant problems when migrating.

Step 1.1 Create the ASE Server

An ASE server should be created to take the place of the MSSQL
server. Thisisastraightforward step that can be performed using
the Sybase graphical interface Server Config.

The structure of the server should mirror that of the existing MSSQL
server (e.g. configuration of items such as the error log should be set
to match the existing server for consistency).

Step 1.2 Configurethe ASE Server

The server wide options for the ASE server should be set using
sp_confi gure. These options should broadly match those of the
existing MSSQL server (with any appropriate mapping for
configuration settings that are different between the two products).
See the appendix to this document for alist of MSSQL configuration
parameters that may need reworked as part of the migration.

Step 1.3 Allocate Storage Space

Storage space for databases should be allocated in the new ASE
server. Thisnormally involves creating a script of “ di sk i nit”
commands that are equivaent to the disk file statements used in the
MSSQL server. If the original MSSQL commands no longer exist,
they can be recreated using atool such as DB-Artisan (or the devices
simply recreated using DDL or a GUI such as Sybase Central).
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Step 2  Migratethe Microsoft SQL Server Database

The aim of this step isto migrate the MSSQL databases to the ASE server. The result
of this step should be an entire empty database structure that is ready to support the
application.

Step 2.1 Create the Databases

The databases for the application can now be created (again, using

the scripts from the MSSQL server if these are available, with the
storage management clauses updated for ASE). Asthe two products
have identical structures with respect to databases, the set of

MSSQL server databases can simply be recreated inthe new ASE
server.

Step 2.2 Set the Database Options

The options for the newly created databases should now be set using
sp_dbopti on. Asdiscussed earlier, most of the database option
settings can simply be copied from the MSSQL server. For those
optionsthat are not identical between the products, see the appendix
to this document for suggestions on resolving mismatches.

Step 2.3 Create Server Loginsfor Database Owners

The server logins that own application databases should now be
created. This server configuration can be taken directly from the
security configuration of the existing MSSQL server and so isavery
smple migration set.

Step 2.4 Set the Database Owner ship

Finally, the database owner(s) for the application databases should be
changed to the appropriate server login (again, this step can be
copied directly from the existing server).

Step 2.5 Migrate Security M odel

The migration of the security model is often a daunting task when
migrating applications from one RDBMS product to another.
However, because of the very similar security models offered by
ASE and MSSQL, inthiscase it isfairly smple. All that isrequired
at this stage is to confirm that the security model used by the
application is appropriate and to make any modifications required to
improve it or address the role scope differences between the
products. With this complete, the logins, users, roles and
permissions from the MSSQL server can smply be applied to the
ASE server.

However, if moving from Windows NT to another operating system
platform, it isimportant to consider the question of security
integration with the operating system platform. Typically, users of
Microsoft SQL Server use the security integration with Windows
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NT. If migrating to ASE on Windows NT, the same operating
system security integration is available. However if migrating to
ASE on another platform (e.g. Unix) then this operating system
security migration is not directly available and so away of replacing
it needs to be considered. One possibility for integrated security on
Unix platformsis ASE’s security integration with security principals
such as DCE and CyberSafe.

Step 3 Migratethe Database DDL (Structure)

The purpose of this step isto create a database structure that can be populated with
application data and then used by applications.

The output of this step should be the database with all database objects created, ready
for data population.

Step 3.1 Obtain MSSQL Database DDL

Thefirst step in the process of migrating the database is obvioudy to
obtain the DDL used to create the database in the MSSQL server. If
the original scripts are not available then a DBA tool (such as
Microsoft SQL Enterprise Manager or Embarcadero DB-Artisan) or
a CASE tool (such as Sybase Power Designer) can be used to
recreate them.

Step 3.2 Create ASE Database DDL

The MSSQL DDL scripts should now be checked for Microsoft
specific statements and options. A checklist to assist with this
process may be found in an appendix to this document.

Where MSSQL specifics are found, these obviously need removed to
dlow the DDL to be used with the new ASE server.

The result of this step should be a set of DDL scripts that can be
used with the ASE server to recreate the database structure.

Step 3.3 Run the DDL Against the Database

Finally, the updated DDL scripts should be used to recreste the
database structure by running them against the new ASE server
(typically asthe‘ sa’ login).

Step 4 Review Administration and Security Procedures

In this step, the object level security and administration procedures for the application
environment are migrated to the new ASE server. When this step is complete, the
database should have adequate security for the application’s needs and it should be
possible to administrate the environment effectively. Therefore, the database server
should be ready to accept application data and then be used by the application.
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Step 4.1 Migrate Security Scripts

The overall security model for the application has aready been
migrated (step 2.5) in order to ensure that it was there when
database objects were created. It is now important to review any
security-related scripts that are part of the application (or any other
aspect of the application that manipulates security-related objects).

Providing that there have been no changes to the application security
model then the security scripts will require little or no migration
work. Obvioudly, if the security model has undergone changes then
security related scripts might require some related migration work.

Step 4.2 Review Administration Procedures

The existing administration procedures for the application now need
to bereviewed. Firstly, they should be reviewed to ensure that they
are optimal for the application and this is an ideal opportunity to
improve any that have proved to be less than idedl in the past.
Secondly, the procedures should be reviewed to ensure that they are
appropriate to the application in the ASE environment.

In genera, existing MSSQL administration procedures will be
perfectly satisfactory in the ASE environment. However, it is
possible that some MSSQL specific commands will need reworked.

One areathat may need revision is backup and restore, if the
MSSQL 7.0 specific backup and r est or e commands have been
used (which will need replaced with dunp and | oad commands).

The other area that may well need addressed is the use of the
MSSQL scheduler. Should use be made of MSSQL’sown
scheduler, this will need changed during migration. The ASE
product does not offer its own scheduling facility but rather relies
upon the excellent schedulers available on the underlying operating
system platforms. Any use of the MSSQL scheduler will smply need
reworked to use an operating system hosted scheduler instead.

Step 4.3 Migrate Administration Scripts

Any existing application administration scripts should be reviewed at
this point and MSSQL specific aspects of them replaced with ASE
compatible commands and options. Asmost DBA commands and
procedures are very similar between the two products, they are
unlikely to cause major problems. However, minor changes (such as
the syntax of the dunp command for example) that may well be
required could necessitate updates to administration scripts.

The result of completion of this overall step should be a complete ASE server with
application databases ready to accept application data. All security should be in place
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to protect the data asit isloaded and additionally, effective administration of the server
should now be possible with the migrated administration procedures and scripts.

Step 5

Migrate Application Data

The data migration step of the process involves extracting data from the Microsoft
SQL Server and then inserting that data into the newly created ASE server’s

databases.

Step 5.1

Export Microsoft SQL Server Data

The datain the Microsoft SQL Server needsto be extracted so that
it can be migrated to the new databases in the Adaptive Server
Enterprise server.

Possible ways of achieving this include:
Using BCP to extract each table into atext file

Using a desktop tool (such as Infomaker’s Data Pipeline) to
move the data from MSSQL into ASE

Using ASE's CISto “sdlect” the data into the ASE databases

Using Sybase Powerstage to smoothly migrate the data between
systems

Using a 3" party product to extract the data

All of these methods will move the data fairly easily between the two
servers. The method to choose depends upon the amount of datato
be moved and the budget available for support tools.

Thefirst two options are probably the smplest. Taking the first
option, the bcp utility is supplied with both servers. To useit,

smply extract each application table inthe MSSQL server into a
separate text file (usethe’ - ¢’ and ‘- 6’ optionsto extract the data as
ASCII characters compatible with ASE rather than binary data).

This option has the advantage of being able to cope with huge
amounts of data but some effort is required to prepare scripts to
extract the data. The second option is easier (using a GUI to

transfer the datain one step) but as al the data must travel viathe
desktop, this approach is limited in the amount of data it can handle.

The third option is more sophisticated and involves connecting the
MSSQL server to the ASE via11.5's Component Integration
Services (CIS). The suggested approach isto create a“ dummy”
database (which requires amost no storage space) inthe ASE server.
This database can then be used to create “proxy” tables for the
application tablesin the MSSQL server (viathe“cr eat e

exi sting tabl e’ command). The data can then be moved from
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these proxy tablesto the real application tables using standard SQL
(eg.usng“i nsert ...sel ect”). The stepsrequired for this
process are explained in the manual, “ CISUsers Guide for ASE and
OmniConnect”. The use of SQL to perform the data transport also
impliesthat any required data transformation can be performed
during this step.

Finally, a dedicated product such as Sybase PowerStage (or another
third party product) may be used to migrate the data. The cost and
sophistication of this solution varies depending upon the product
chosen, however there are products available which can migrate all
of the application data with little or no user intervention.

Step 5.2 Import Data into ASE

In the case of some export approaches (e.g. using BCP) the import
and export steps are separate. If thisisthe case, then the exported
data obviously needs imported into the ASE server. In generdl,
before performing the import, indexes, triggers and constraints
should be removed from the application tablesinthe ASE server.
This will allow the import access methods to execute asfast as
possible. The constraints can be reapplied, the indexes can be rebuilt
and the triggers recreated after the import is complete.

Step 5.3 Data Validation

With the data migration complete, the integrity of the data should be
checked by data administration staff familiar with the application and
itsdata. Ideally, standardised scripts will be available which perform
logical data integrity checks with a minimum of administrator effort.
Problems discovered at this stage should be checked against the
source MSSQL server. If they are not found in the source server
too, then the migration process may have failed in some way and
needs investigated to address this.

The result of this step should be a populated application database with all of the
application’ s data correctly migrated and available in the  ASE environment.

Step 6 Migrate Application Programs (Queries & Interfaces)

Up until this point, the migration process has focused on the database engine, the
structure of the application database and the application’sdata. This step moves on to
migrate the application itself which involves ensuring that the application’s DML (i.e.
SQL statements) will work against the new database and that the application
programming interfaces are available against the new database server.

Step 6.1 Check Queriesfor MSSQL Specifics

The most fundamental part of migrating the application itself isto
ensure that the queriesthat it runs will work correctly inthe ASE
environment.
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Step 6.2

Step 6.3

There are two aspects to this, checking for invalid syntax to alow
compilation and checking for semantic differences between the
products to ensure correct execution.

All application SQL should be checked during this step. This
primarily means T-SQL batches in application programs and scripts
and application stored procedures. However, it is aso important to
check the application’striggers for correct compilation and
execution.

Information to guide the checking process can be found in an earlier
section of this document and additionally in an appendix.

The one major feature of Microsoft SQL Server which islikely to
cause migration problems is scrollable cursors. This style of cursor
isnot availablein Adaptive Server Enterprise and an application that
uses them extensively may need significant re-design, re-code and re-
testing to eliminate their use. The approach most likely to be
successful with minimum effort is one which uses temporary tablesto
hold query results and then executes queries against the temporary
table rather than using a scrollable cursor. |If relative and absolute
access to rows s required, an identity column can be added to the
temporary table to act as arow number to alow rowsto be
identified by position.

Where Microsoft SQL Server specifics are found in queries, they
obviously need to be removed to produce a version of the query that
will compile and execute correctly in the ASE environment.

Test All Application Queries

When the queries have been migrated, they should be tested to
ensure that their execution in the ASE server isidentical to their
execution in the MSSQL server.

At the end of this step, all database resident SQL should be installed
(i.e. stored procedures and triggers should be installed into the new
ASE server’s databases). This should mean that the entire database
resident portion of the application has been successfully migrated to
the ASE server.

Rebuild Client Programs

With the application queries successfully migrated, the surrounding
client programs can now be rebuilt if required. Obvioudly for
programs written using 4GL environments like Visual Basic or
PowerBuilder, little or no change to the client itself should be
necessary provided that any MSSQL specifics were removed from
their SQL batchesin the previous step. For clients writtenin
languages like * C’, it should be possible to recompile and link them
using Sybase’ s DBL.ib as a replacement for Microsoft’s DBL.b.
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Step 6.4

Step 7

Should client programs utilise specific Microsoft extensonsto
DBLib (such as DBLib'sintegration with Microsoft Distributed
Transaction Co-ordinator) then these aspects of the programs will
need to be removed or reworked.

Clients that use the ODBC, ADO or OLE-DB interfaces to access
the database should run against the ASE server without change
provided that MSSQL specific T-SQL batches have not been
executed directly on the ASE server (e.g. a“SELECT ... WTH
CUBE” statement). The MSSQL driver(s) used with the MSSQL
server should smply need to be replaced with suitable  ASE driver(s).

Test Client Programs

The client programs should now be ready for use by the application.
All of the clients should now be tested to ensure that their behaviour
isidentical to those clients that were used with the MSSQL server.

With this step complete, the entire application has been migrated
from Microsoft SQL Server to Sybase Adaptive Server Enterprise
and is now ready for validation.

Validate Migration

The final step in the migration processis to validate the migration with a thorough
testing process. |deally, there will be an existing automated set of integration, system
and user acceptance tests that will allow easy validation of the migration. If such tests
are not available, then an alternative testing process must be performed in order to
ensure that the migration has been completed successtully.

The testing should include validation of:

User interface transactions
Batch processing
Administration procedures
Disaster recovery

Application performance obtained

With all of this complete, the application can be considered to have successfully
migrated from Microsoft SQL Server to Sybase Adaptive Server Enterprise.
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Summary

This document has attempted to help you migrate your application or ensure its
portability between Microsoft SQL Server and Sybase Adaptive Server Enterprise.

As you have seen, the two products are very similar. However, for the DBA and the
developer, there are a number of differences which reflect differing priorities for the
two productsin later releases.

A migration process between the two is relatively easy and involves:
Creating asuitable ASE server
Migrating the application database structure
Migrating the application’ s data

Ensuring that administration and security procedures are appropriate for the
new environment

Checking that application SQL will work inthe ASE environment
Ensuring that programming interfaces will migrate correctly

Testing the resulting migrated system to ensure compatibility with the
original.

If these steps are followed, the migration of your Microsoft SQL Server application
should be fairly straightforward and deliver real benefits quickly.

The process of ensuring portability is smpler than migration and fundamentally
involves understanding the areas where the two products differ in order to minimise an
application’ s dependency on such features. The checklists provided as appendices to
this document should help to guide you during this process.
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Appendix A - Portability Checklist: Server Structure

In this appendix to the document, a checklist is presented that attempts to the server
structure related problems that are likely to be encountered when migrating
applications between Microsoft SQL Server and Sybase Adaptive Server Enterprise.

Considerations for applications migrating from MSSQL to ASE are:

Q

Ensure that any user additionsto the nsdb database are migrated to another
database in the ASE server.

Ensure that any use of Microsoft SQL Server'sfallback feature is removed from
the application. (Note however that ASE can still be used with high availability
software such as Microsoft Cluster Server, HP MC/ServiceGuard and IBM

HACMP. Seethe Sybase Technical Information Library at:
http://techinfo.sybase. com

for white papers explaining the configuration of ASE in these environments.)

Ensure that any use of Microsoft Distributed Transaction Co-ordinator and/or
bound transactions is reviewed with a view to replacing it with Sybase X A-Server
and/or transactional middleware.

Ensure that any use of Microsoft SQL Server s distributed query feature is
replaced by use of ASE’s CIS facility.

Additional considerations for ASE applications needing to stay compatible with
MSSQL are:

Q

Ensure that there are no user additions in or application dependencies on the
sybsyst enprocs, sybsyst endb or dbccdb databases.

If there are dependencies on CI S facilities for transparent access to remote data
sources, aMicrosoft SQL Server version of the application will need to use Sybase
OmniConnect or Microsoft SQL Server distributed query facility to provide the
remote data access.
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Appendix B — Portability Checklist: T-SQL Language

In this appendix to the document, a checklist is presented that attemptsto list al of the
T-SQL language related problems that are likely to be encountered when porting
applications between Microsoft SQL Server and Sybase Adaptive Server Enterprise.

Note that DBA related aspects of the T-SQL language that should be checked are
listed in another appendix.

T-SQL Statement Differences
When migrating T-SQL to ASE from MSSQL the following points must be addressed:

o Remove the CUBE and ROLLUP aggregate operators fromSELECT statements
(replace them with multiple* SELECT ..GROUP BY’ operations).

o Replace any use of the” SELECT ... TOP’ clause withuse of “set rowcount”.

o Remove any verbose ANSI join syntax from SELECT statements (replace with =*,
* = gyntax).

o Replace any use of MSSQL’s OLE-DB “rowsets’ by using CIS's more transparent
facilities.

o Check how T-SQL cursors are declared and remove any declared as
“I NSENSI TI VE'. ASE only provides a“sengtive” cursor. To use an
“insengitive’” cursor inthe ASE environment, create atemporary table (using
“SELECT | NTQ') to hold the query results and then declare a cursor on the
temporary table.

o Check how T-SQL cursors are declared and remove any declared with the SCROLL
qudifier asthis option is not availablein  ASE. (See next point too).

o Rework any use of global cursors as ASE does not provide these objects.

o Check any use of the cursor fetch statement. The EXT, PRI OR, FI RST, LAST,
ABSOLUTE and RELATI VE qudifiers are not availableinthe ASE environment
(the only action allowed isto fetch the next row and this requires no qualifier).
These qualifiers will need removed, however if an application relies upon this
behaviour, this may cause significant problems during migration. It is suggested
that an application that requires scrolling cursors instead uses an approach based
upon creating temporary tables holding the cursor result rows and using discrete T-
SQL SELECT statements on this table (or perhaps a cursor on thistable). For
identification of a particular row in the temporary table, an identity column can be
used (so alowing “SELECT * FROM #rest ab WHERE r ownum = 123 type
queriesto replace ABSOLUTE or RELATI VE scrollable cursors statements).

o Check for any use of “globa” cursors which ASE does not support.
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o Check any use of cursors and replace referencesto @@ et ch_st at us with
@z gl st at us.

o Check for any use of the uni quei denti fi er datatype and the corresponding
rowgui dcol pseudo column (replace with an identity column, a binary column or
an integer counter).

o Remove any use of the cur sor datatype. Thiswill need reworked for use with
ASE.

o Check for any use of char, var char, bi nary or var bi nar y typeswhere the
length is greater than 255 (replace by use of t ext ori mage datatype).

o Replaceany “EXEC (“ SELECT..”)” type statements with static T-SQL or use
sp_renot esql to execute the dynamic batch.

o Theraiserror command's“with | og”,“with nowait” and“with
set error” arenot avalablein ASE (none of them are actually needed inthe ASE
environment).

o Thef ormat err or command isnot availablein ASE (to access error message
text, select information from the system catalogs).

o Removethetable, query and join optimiser hints (e.g. | NDEX, UPDL OCK,
TABLOCK, HASH, MAXDOP) from SELECT statements (allow the ASE optimiser to
choose the optimal plan or use ASE’ s hints).

o Avoidtheprintf () styleof the Microsoft SQL Server RAI SERROR statement
(replace it with the smpler ASE style using implicit conversion and parameter
numbering).

o Any use of the DEFAULT keyword on| NSERT statements or stored procedure
execution should be replaced by a syntax where the column or parameter is Smply
not supplied.

o Replace any use of the NULLI F() system function with the CASE statement which
can be used for the same purpose.

o Replace any use of the CAST() function with CONVERT() (which isa portable
synonym).

o TheGETANSI NULL() system functionisnot availablein ASE. An alternative
way to find the status for a database (e.g. called “dbl”) isto use the query;
“SELECT COUNT(1) FROM master..sysdat abases WHERE
status&8192 = 8192 AND nane="db1l"”. Thisquery will return 1 if the
optionis set and O otherwise.

o TheVAR(), VARP(), STDEV() and STDEVP() aggregate functions are not
avallable within ASE.
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o The system functions CURSOR_STATUS( ), DAY(), MONTH(), YEAR(),
APP_NAME(), | SDATE(), | SNUMERI C(), NEW D(), PERM SSI ONS() and
PARSENAME( ) are not available within ASE.

o Thesystem function STATS_DATE() isnot needed within ASE (smply query the
system statistics tables directly).

o The meta-datafunctions DATABASEPROPERTY( ), FI LEPROPERTY( ) etc. are not
available within ASE (query the system catalog instead).

o The string functions UNI CODE( ) , QUOTENAME( ) and REPLACE( ) are not
avallable within ASE.

o Thefile object functions FI LE_I D(), FI LE_NAME(), FI LEGROUP_I D() and
FI LEGROUP_NAME( ) are not relevant to ASE.

o Ensurethat any user of the LI KE operator that involves trailing space in the search
argument is reviewed (as ASE will ignore the trailing space— usethe“ [ 17
construct to represent atrailing space—e.g. “LI KE * ABC[ ][ ]'” represents
“ABC” followed by two spaces).

o If the application makes use of Microsoft SQL Server bound connections for multi-
connection transactions, this aspect of the application will need to berevisited. As
ASE does not alow transactions to be shared between connections, some form of
transactional middleware (such as Jaguar CTS or a TP Monitor) must be used to
achieve this.

o Removeany “BEG N DI STRI BUTED TRANSACTI ON statements, replacing them
with“BEG N TRANSACTI ON' statements (CIS will automatically co-ordinate
multi-server transactions provided that this is possible for the data sources
involved).

o Replaceany“set inplicit_transaction on’ referenceswith ASE's“set
chai ned on” syntax.

Additional considerations to ensure T-SQL statement compatibility between ASE and
MSSQL are:

o The optimiser hintswhich ASE dlows on SELECT, UPDATE and DELETE
statements are not portable to MSSQL (e.g. the LRUMRU clauses, the PARALLEL
control hints and the PREFETCH hints).

o The ASE“AT | SOLATI ON’ clause of the SELECT statement is not supported by
MSSQL.

o Format strings used with PRI NT and RAI SERROR that have numbered parameters
to allow for different languages are not portable to MSSQL.

o The"ROLLBACK TRI GGER' statement is not supported in MSSQL (atrigger must
roll the whole calling batch back).
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The ERROREXI T, PROCESSEXI T and M RROREXI T clauses of the RAI SERROR
command are not portable to MSSQL.

The T-SQL data type conversion functionsi nt t ohex() and hext oi nt () are
not availablein MSSQL.

The T-SQL string function char _| engt h() isnot availablein MSSQL (use
dat al engt h() instead).

The integrated security related functions i s_sec_servi ce_on() and
show_sec_servi ces() arenot avalablein MSSQL.

Therolerelated functions mut _excl _rol es(), proc_rol e(),
role_contain(),role_id(),role_name() andshow_rol e() arenot
avalablein MSSQL (MSSQL hastwo role related functions i s_nmenber ()

i s_srvrol emenber () which may provide a partial solution for migration or
application portahility).

The system functions cur unr eser vedpgs(), dat a_pgs(), | ct _admi n(),
i ndex_col order (), ptn_data_pgs(),reserved_pgs(),rowcnt (),

t sequal (),used_pgs(),valid_nanme() andval i d_user () arenot
availablein MSSQL.

Check that al identifiers are 30 characters long or less.
Check that queries do not attempt to join more than 16 tables in one statement.

Check that tables do not have more than 250 columns,

Option Setting Differences

When migrating T-SQL to ASE from MSSQL the following points must be addressed:

Q

The settings“SET ANSI _NULL_DFLT_ON or “SET ANSI _NULL_DFLT_OFF’
(which overridethe“sp_dbopti on * ANSI nul | defaul t’'” setting) are not
avalablein ASE. Similarly the “group” option ANSI _DEFAULTS and other ANSI
option ANSI _PADDI NGare not needed in ASE.

The MSSQL ANSI _NULL optioniscalled ANSI NULL in ASE.

The MSSQL CURSOR_CLOSE_ON_COWM Toptioniscalled “cl ose on
endt ran” in ASE.

Do not use the DEADLOCKPRI ORI TY option of the SET statement (this option
ign't availablein ASE).

The MSSQL FI PS_FLAGGERoptioniscaled FI PSFLAGGERIN ASE.

The MSSQL | MPLI CI T_TRANSACTI ONSoptionisequivalent to ASE’'s
CHAI NED option.
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The MSSQL LOCK_TI MEQUT setting is equivalent to the ASE server “l ock
wai t 7 option.

The MSSQL NUMERI C_ROUNDABORT option issimilar to the“ ari t habor t
numeri c_truncati on” settingin ASE.

The QUERY_GOVERNOR_COST_LI M TSrather oddly allows an MSSQL session
to set its own resource limits! Within ASE, the more conventional approach of the
administration imposing resource limits on usersis used! (Viathe Resource
Governor feature.)

The REMOTE_PROC_TRANSACTI ONsetting is equivalent to ASE’'s
transacti onal _r pc setting.

The MSSQL SHOWPLAN_TEXT setting is equivalent to ASE'sshowpl an setting
(there is no equivalent to MSSQL’s SHONPLAN_AL L which produces a result set
rather than a human readable plan).

The MSSQL XACT_ABORT <etting isnot availablein ASE (and so it should be left
OFF for portable applications).

Additional considerations to ensure T-SQL option compatibility between ASE and
MSSQL are:

Q

Q

The standardsrelated ansi _per mi ssi ons setting is not availablein MSSQL.

The query processing settings pr ef et ch, process_l i mt_action,“cursor

rows”, “tabl e count”, char _convert, “set statistics
subquerycache” andstring_rtruncati onarenot provided by MSSQL.

The parallel processing settings par al | el _degr ee and
scan_par al | el _degr ee are not relevant to MSSQL.

The numerical processing settings“ ari t habort arith_overfl ow,
“arithabort nuneric_truncatior and“arithignore
arith_overfl ow arenot availablein MSSQL.

The security related settings pr oxy, rol e and “sessi on aut hori sati on” are
not availablein MSSQL.

The CISrelated setting ci s_r pc_handl i ngisnot relevant to MSSQL.

Global Variable Differences

When migrating T-SQL to ASE from MSSQL the following points must be addressed:

Q

The @ACURSOR_ROWS global variable is not availablein ASE (a“sel ect
count (1) from ... statement can be used to find out how many rows would be
returned by a cursor query).
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o The @GAATEFI RST global variable is not availablein ASE (the ASE server
automatically changes date related constants in response to the user’ s language).

o The @@BTS globa variable is not availablein ASE (the ASE server automatically
inserts t i mest anp column values and does not provide away to query any
“current value” for thistype).

o The status of a cursor should be checked using @aBQLSTATUS rather than
@AIFETCH_STATUS and the valuesiin the variable are:
@FETCH_STATUS=0 P @ABQLSTATUS=0
@IFETCH_STATUS=- 1 p @IBQLSTATUS=2
The @FETCH_STATUS of —2 cannot occur in the ASE environment asit only
happens with scrollable cursors. 1n addition, @@BQLSTATUS can take the value 1
which indicates that the fetch statement resulted in an error (there is no equivalent
value for @IFETCH_STATUS).

o Thereisno equivalent of @aAX_PRECI SI ONin ASE.

o Thereisno equivalent of @@ OCK_TI MEOUT in ASE (the server wide“ | ock
wai t peri od” setting can be extracted from mast er. . sysconfi gur esif
required).

o Thereisno equivalent of @AREMSERVERIN ASE.

o Thereisno equivalent of @IBERVI CENAME in ASE. The name of the Windows
NT service for an ASE server isaways“ Sybase SQLServer _ NAME andthe
internal service name isalways® SYBSQL_NAME’ where“NAME” isthe name of the
ASE server (e.g. “MYSQL").

o The @@PROCI Dvariable works dightly differently in ASE. If astored procedure
causes atrigger to fire, the value of @a@PROCI Din the trigger isthe ID of the
stored procedure (so alowing the trigger to find out what caused it to fire). The
Microsoft SQL Server version of @a@PROCI Dwill be set to the ID of the trigger in
this case.

To ensure globa variable compatibility between ASE and MSSQL, be aware that the
following ASE global variables are not availablein MSSQL:

o Query processing variables. @@ DENTI TY, @@BQLSTATUS, @ar EXTCOLI D,
@ar exTDBI D.

o Pardle related variables. @APARALLEL DEGREE, @A5CAN_PARALLEL_DEGREE
o Transaction related variables: @ar RANCHAI NED, @@ SOLATI ON, @ar RANSTATE.

o Language support variables: @ANCHARSI ZE, @aCL| ENT_CSI D,
@aCL| ENT_CSNAME, @AVAXCHARLEN, @aCHAR CONVERT.

o Systemvariablee @AarHRESH_HYSTERESI S
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Keyword Differences

Microsoft SQL Server keywords which are not keywords in the Adaptive Server
Enterprise environment are: aut hori zat i on, backup, bul k, conmi t t ed,
confirmcontai ns, cont ai nstabl e, control row, current _dat e,
current _time,current timestanp, current _user,deny,dumry,errlvl,
errorexit,file,filegroup,floppy,freetext,freetextable,
identitycol,identity_start,insensitive,intersect,level,lineno
nati onal , nocheck,nul i f, numeri c_transacti on, openquery,

openr owset, opendat asour ce, pi pe, per manent, processexi t

privil eges,repeatabl e, replication,repl ace,restore, rowgui dcol
scroll,serializabl e sessi on_user, sone,system user,tape,then
unconmi tt ed, updat et ext, when, wor k.

Adaptive Server Enterprise keywords which are not keywords in the Microsoft SQL
Server environment are: acti vati on, al | pages,arith_overfl ow at,

aut hori zati on, cascade, char _convert, conpact, connect, consumers
dat apages, dat ar ows, endtr an, err or dat a, excl usi ve, exp_r ow_si ze,
external,forwarded_rows,identity_start,| ock, max_rows_per _page,
nmenber shi p, ni rror, national, nohol dl ock, nuneri c_transacti on
online,partition,passwd, privileges, proxy,readpast,readtext,
rebuil d, recl ai m space,reorg,repl ace, reservepagegap, r esune,

rol e, rows, sessi on, share,shared, stripe,syb_identity
syb_restree,unpartition,user_option,using,worKk.

Any database objects created with names matching any of these keywords will need to
be renamed during migration (probably by using an application prefix).
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Appendix C - Portability Checklist: DBA Related

In this appendix to the document, a checklist is presented that attempts to the primary
DBA related problemsthat are likely to be encountered when porting applications
between Microsoft SQL Server to Sybase Adaptive Server Enterprise.

Server Configuration Differences

MSSQL server configuration specifics that need addressed during migration are:

Q

The“af finity mask” server configuration option does not have a direct
equivalent in ASE (although there are some dbcc commands which can affect
processor affinity on certain platforms - contact Sybase Customer Service and
Support for more information if thisis required).

The"cost threshold for parallelisrioptionisnot needed for ASE as
its optimiser can make this decision on its own.

The*“cur sor threshol d” server configuration option is not needed in ASE.
The"i ndex create menory" configuration parameter is
The*“l anguage i n cache” configuration option is not needed by ASE.

The"l i ght wei ght pool i ng" option is not needed by ASE (ASE will use fibres
for user connections automatically).

Note that MSSQL will attempt to dynamically changeits " | ocks" configuration
parameter depending upon server usage. ASE leaves thisimportant memory related
decision to the DBA.

The“max async |/ O MSSQL configuration option is roughly equivalent to the
ASE “max async i/os per engin€ and“max async i/os per
server” configuration options.

The"max degree of parallelisniisequivaentto ASE's"max paral | el
degr ee" setting. (Note that ASE also provides the setting " max scan
paral | el degree" for further DBA control.)

The"max query wait" setting isnot availablein the ASE environment.

The"max server nmenory"and"m n server nenory" parametersact as
bounds on MSSQL's memory usage. Again, rather than alowing the server to
change its memory usage at will, ASE has asingle "total memory" parameter used
to set the memory size of the server.

The"max text repl size" parameter isnot relevant to ASE (replication is
handled by the dedicated " Replication Server” product).
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o The"max worker threads" MSSQL parameter is equivalent to ASE's
"nunmber of worker processes' parameter.

o The“nedi a retention” configuration optionisequivalent to ASE's“t ape
retention in days” parameter.

o The"min nenory per query'" MSSQL parameter isnot needed inthe ASE
environment.

o MSSQL's"open obj ect s" parameter isequivalent to ASE's " nunber of
open obj ect s" parameter (but note that again, ASE does not attempt to change
this value itself, leaving this critical memory related decision to the DBA).

o The“priority boost” configuration parameter indicates that Microsoft SQL
Server should run at a higher Windows NT priority level than normal. This option
isequivaent to ASE's"- p" command line option which can be set via Sybase's
graphical " Server Config" utility.

o The"query governor resource |int"isaserver wide setting for
MSSQL's rather simplistic resource governor. ASE provides a powerful, fully
featured resource governor instead of this setting (see "Limiting Access to Server
Resources' in the ASE Systems Administration Guide for more details).

o The“renpote login timeout” and“renote query tinmeout” optionsare
not available in ASE (it smply uses standard values).

o The"renote proc trans"optionisequivaent to the
"transacti onal _r pc" optionin ASE.

o The“resource tinmeout” configuration option is not relevant to the operation
of ASE.

o The"scan for startup procs" configuration option has no equivalent in the
ASE environment.

o The“set working set size’ configuration option isnot necessary for ASE.

o The“show advanced opti on” configuration parameter controls how many of
the configuration parameter sp_conf i gur e will display. A more flexible version
of thisfunction is provided by ASE'ssp_di spl ayl evel system stored
procedure.

o The"spin counter” configuration option is not available in ASE.

o The"Uni code conparison styl € and"Uni code | ocal e i d"arenot
necessary for ASE as UNICODE is simply another ASE character set.

o Thereisno ASE equivalent of the"user opti ons™ configuration option.
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The"VLM si ze" configuration option is not needed in the ASE environment
(from 11.5.1 onwards, ASE can use large memory servers without further
configuration).

Thesp_server opt i on system stored procedure is rather different in MSSQL
and ASE. In Microsoft SQL Server, thisoption is used to indicate a server’srole
inreplication or fallback. In Adaptive Server Enterprise, this stored procedure is
used to set inter-server network related options (for example whether inter-server
password exchanges should be encrypted or not).

Additional ASE server configuration specifics that differ from MSSQL are:

Q

An ASE server has atext configuration file to hold its current configuration
settings (conventionaly called #8YBASE% SERVER. cf g for an ASE server
caled “SERVER”). This can be used to share configuration settings between
servers or to start serverswith different pre-set configurations. This feature is not
available with MSSQL servers.

The ASE product has over 75 configuration settings that are not available in
MSSQL. Thisisobviously too many to list meaningfully here, however DBAS
who wish to configure MSSQL servers from ASE server settings should be aware
of this.

ASE’s server wide memory management facilities (named caches and buffer pools)
are not available in MSSQL and so the relevant system stored procedures do not
exigt.

ASE aso offersthe ability to tune I/O size and disk 1/0 prefetch (via the named
caches). MSSQL doesn't allow this configuration and so the corresponding
configuration commands do not exist in MSSQL.

Thereisno MSSQL equivalent of the Logical Process Manager and so there is no
way of configuring priority queues for task typesin MSSQL servers.

Microsoft SQL Server does not offer a fully featured Resource Governor and the
configuration stored proceduresto alow various types of limitsto be imposed on
gueries, users or applications do not exist in MSSQL.

ASE offers cross-platform integrated security in the form of its Directory Services
feature. Thisisnot availablein MSSQL and so there are no equivalent
configuration stored procedures.

Remember that MSSQL only allows a single character set to be loaded at once
whereas ASE dlows many. This may require configuration differences between
products.

Database Configuration Differences

MSSQL database configuration specifics that need addressed during migration are:
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Q

The"aut ocl ose" and "aut oshri nk" MSSQL database options don't have
equivaentsin the ASE product.

The“ANSI nul | def aul t” MSSQL database option is equivaent to the ASE
“al | ow nul I's by def aul t” database option.

The"ANSI nul | s" database option is not needed in ASE because of its
transparent handling of UNICODE as a character set.

The MSSQL "ANSI war ni ngs" database option is equivalent to the ASE session
settings for ANSI numeric compatibility.

The"concat nul |l vyields null" database option has no equivalent in ASE.

The MSSQL "cur sor close on conmi t" database option is equivalent to the
ASE sesson setting "cl ose on endtran".

The"default to | ocal cursor" database optionisnot relevant to ASE.

The MSSQL “of f | i ne” database option is not directly availablein ASE
(although “DBO use onl y” can usually be used to achieve the same effect).

The“mer ge publish”, “publ i shed” and“subscri bed” MSSQL database
options are not relevant to ASE.

The“torn page detecti on” MSSQL database option are availablein ASE

Additional ASE database configuration specifics that differ from MSSQL are:

Q

The ASE database setting “al | ow ddl in tran” isnot supported by MSSQL
asthisisits default behaviour.

The identity related database settings“ aut o i dentity”,“i dentity in
nonuni que i ndex” and“uni que auto identity index’ arenot available
in MSSQL databases.

The ASE “abort tran on log full”and“no free space acctg’
options are not supported by MSSQL.

The ASE “al  ow nul | s by defaul t” database optioniscalled “ ANSI nul |
def aul t” in MSSQL.

MSSQL does not allow space thresholds to be set for database segments and so
DBAswho use ASE thresholds for executing log dump stored procedures or
similar will need to rework thisto use MSSQL alerts or smilar facilities.

DBA Command Differences

The more important differences in DBA commands between the products are:

41



MSSQL to ASE Migration Guide Sybase Inc.

o Theuseof thesp_confi gur e system stored procedure is dightly different
between the two products.

o Theuseof thesp_server opti on system stored procedure is different between
the two products.

o Theusage of thesp_dbopt i on system stored procedure is dightly different
between the two products.

o Thesp_tabl eopti on Microsoft SQL Server stored procedure is not available in
Adaptive Server Enterprise. To make atable RAM resident, a data cache can be
created for it (with sp_cacheconf i g) and the table bound to the cache (with
sp_bi ndcache). Thiswill prevent the table being flushed from memory by other
server activity. The“t abl e 1 ock on bul k | oad” optionisnot relevant to
Adaptive Server Enterprise because it does not need row or table locks during the
bulk load process (alock is needed only briefly on the last row or page at the end
of the process).

o Asdiscussed earlier, there are differences in the security commands to be used
between the two servers, particularly related to roles. MSSQL system stored
procedures such as sp_setapprole, sp_addrole, sp_svrrolemember do not exist in
ASE and ASE’s SQL92 commands (such as “create role’, “drop role”) and related
commands (like “set proxy”) will need to be used instead. Similarly, The
Microsoft xp_gr ant | ogi n, xp_I ogi nconfi g, xp_I ogi ni nf oand
xp_r evokel ogi n extended stored procedures are provided as system stored
procedures in ASE (and so their namesare“ sp_" rather than“xp_").

o Asadready explained, MSSQL 7.0 changes the storage model from “devices’ to
“files” and so disk storage related commands differ between the products.

o Thereplication related system stored procedures (sp_addarti cl e,
sp_droppubl i sher,sp_hel preplicati ondbetc.) are not provided by
Adaptive Server Enterprise (the Replication Server product provides system stored
procedures to perform similar tasks).

o Thefallback related system stored procedures (sp_f al | back_enrol | _svr _db,
sp_fall back_permanent _svr,sp_fal | back_wi t hdraw_svr _dbetc.)
are not portableto ASE.

o The“target server” related system stored procedures (e.g. sp_nsx_enl i st,
sp_post _nex_oper ati on) do not exist.

o The*"linked server” related system stored procedures (e.g.
sp_addl i nkedser ver) are not needed in ASE (usethe CIS related stored
procedures and commands instead).

o The agent/alert/job related stored procedures (sp_add_al ert,
sp_hel p_j obst ep, sp_appl y_j ob_t o_t ar get s €etc.) are not portable to
ASE.
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o Thestart up processing related system stored procedures (sp_nakest ar t up,
sp_unmakest art up and sp_hel pst art up) are not portable to ASE.

o Theremovable database related system stored procedures
(sp_create_renovabl g sp_dbi nstal |,sp_check_renoveabl eetc.) are
not portable to ASE.

o Itisnot possible to attach and detach databases from ASE servers and so the
related stored procedures (such as sp_at t ach_db) are not availablein ASE.

o Theweb task related system stored procedures (sp_r unwebt ask,
sp_dr opwebt ask etc.) are not portable to ASE.

o The Microsoft “full text” feature is not available within ASE (instead, ASE
provides its own full text search speciality data store). Therefore, Microsoft’s
sp_ful | text _..system stored procedures will need to be substituted for
Sybase’ s (see the “ Sandard Full-Text Search Specialty Data Sore User's Guide’
for details).

o TheMicrosoft sp_OA...system stored procedures are not available within ASE.

o It isnot necessary to use complex system procedures like xp_t r ace_..to monitor
ASE. Instead, smply use sp_sysnon and Monitor Server (with Sybase Central’s
graphical monitor applets) or the Windows NT Performance Monitor.

o Thesp_change_users_| ogi nsystem stored procedure is not availablein ASE
(although a DBA could perform the same function using an SQL batch).

o Thesp_coal esce_f ragnent s system stored procedure has no direct
equivalent in ASE.

o Thesp_hel pl ogi ns system stored procedure is not available in ASE (athough
sp_di spl ayl ogi nfor asingleloginisand a DBA could add their own easily or
install one from a public stored procedure library!).

o Thesp_set net nane system stored procedure has no direct equivalent in ASE.

o Statistics related commands are somewhat different between the two products
(ASE doesnot needtosp_cr eat est at s system stored procedure and does not
offer automatic update viaa procedure like sp_aut ost at s). Also, the MSSQL
“drop statistics” commandisequivalentto ASE's“del et e
statistics” command.

o The“l oad header onl y” command isnot availablein ASE (use“l oad ...
wi th headeronly” or“load ...with |istonly”). Smilarly, the MSSQL
specific backup and r est or e commands are not available within ASE.

o The“stats”, “skip”, “noski p” and “expi r edat €” optionsto thedunp
command are not availablein ASE.
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o The"di sk”, “t ape”, “f | oppy” and “pi pe” qudlifiersto the device named for
the dunp and | oad commands are not necessary in ASE.

o The"vol ume” qudifier to the dunp and | oad commandsis caled
“dunpvol une” in ASE.

o The“fil e” qudifier to ASE sdunp and | oad commands takes afile name rather
than smply a number.

o Thedbcc subcommands“i nput buf f er”, “out put buf f er”, “showconti g”,
“shri nkdat abase”, “shri nkfil e”, “updat eusage” and “user opt i ons”

arenot availablein ASE'sdbcc command.

o Thedbcc subcommand “show_st ati sti cs” isnot needed within ASE (the
opt di ag command provides ready access to statistics).

o Thedbcc subcommands pi nt abl e and unpi nt abl e are not needed inthe ASE
environment (use named caches instead).

o Thedbcc subcommand opent r an isnot needed in the ASE environment (Smply
guery mast er . . sysl ogshol dinstead).

o Thedbcc subcommand f r ee is performed by the system stored procedure
sp_freedl | inthe ASE environment.

o Thedbcc subcommands per f mon and sql per f are not needed inthe ASE
environment — use sp_sysnon insdead.

o Thevalidation dbcc subcommands checkf i | egr oup, checki dent,
newal | oc, and t ext al | are not provided (or necessary) within ASE.

o Thedbcc subcommand pr occache isroughly equivalent to ASE’spr ocbuf
subcommand.

o The ASE server does not provide a direct means of running “ startup” procedures
(ASE customers usually do this via operating system means). Hence the system
stored proceduressp_nakest art up, sp_hel pstart up and
sp_unmakest art up are not availablein ASE.

o TheASE“al ter table” command doesnot havea“nocheck” option
(because thisis ASE’s default behaviour).

o The ANS| system information functions cur r ent _user,
current _timestanp,session_user andsyst em user are not availablein
ASE (athough the information isviathe user _nane(), suser _nanme() and
get dat e() functions).

o The set of trace flags provided by both products differs. Of the set documented by
Microsoft, only 302, 310, 3604 and 3605 are officially supported by Sybase.
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Contact Sybase Customer Service and Support for details of other trace flags
similar to those supported by Microsoft.

o TheMSSQL “wi t h encryption” optiontothe“create procedure’,
“create trigger” and“create view commandisnot availablein ASE.
Usethe sp_hi det ext system stored procedure instead.

o TheMSSQL “for replication”clausetothe“create procedure’
statement is not needed in ASE.

o Some of the Microsoft sscanf extended stored procedures (e.g. xp_nsver,
xp_sprintf,xp_scanf) arenot provided in ASE (although a customer could
write their own fairly easlly).

o The Microsoft system stored proceduressp_al t er nessage,
sp_certifyrenovabl e, sp_create_renovabl e sp_dbrenove are not
availablein Adaptive Server Enterprise.

o The“repl ace” optionto theMSSQL sp_addnessage system stored
procedure is not available in ASE — drop and recreate the user defined message
instead.

o Stored procedures, views and triggers cannot be updated “in place” within ASE
(however asthe DBA should have recreation scripts to ensure application stability
this should rarely be a major problem).

Additional ASE DBA command specifics that differ from MSSQL are:

o The ASE Logica Process Manager is not provided by MSSQL so configuration
scriptsthat use the related stored procedures (such as sp_bi ndexecl ass,
sp_addengi ne, sp_showpsexec etc.) will need modified if they are to be used
with MSSQL.

o The ASE Resource Governor is not provided by MSSQL so configuration scripts
that use the related stored procedures (such as sp_add_t i me_r ange,
sp_add_resource_linit,sp_nodify_tinme_rangeetc.) will need modified
if they are to be used with MSSQL.

o The CISrelated commands and stored procedures (“connect to”,
di sconnect, “create existing tabl €,sp_rensql etc.) arenot available

in MSSQL.

o MSSQL does not offer partitioned tablesso the“al ter table ...partition’
and“al ter table unpartition’” commandsarenot available. Similarly, the
“update partition statistics and“update all statistics’
commands are not relevant to MSSQL.

o The“create table” gatement’s“fill factor” clauseisnot portableto

MSSQL.

45



MSSQL to ASE Migration Guide Sybase Inc.

o The“max_rows_per _page” qudlifier of the“create table”,“al ter
tabl e” and“creat e i ndex” commands is not portable to MSSQL.

o The“w th overri de” qudlifier for “creat e database” and“al ter
dat abase” isnot portable to MSSQL.

o The“create procedure ...as external name ... method of defining
extended stored proceduresis not availablein MSSQL. The
sp_addext endedpr oc system stored procedure (available in both products)
must be used instead.

o The ASE dbcc subcommands checkst or age, fi x_t ext,i ndexal | oc,
rei ndex, t abl eal | oc and t une are not portable to MSSQL.

o The ASE storage and statistics management commands r eor g and opt di ag are
not available within MSSQL.

o Thenoti fy option of thedunp and | oad commandsis not provided by the
equivalent commandsin MSSQL.

o TheASE“onl i ne dat abase” command isnot portableto MSSQL (asthe
MSSQL server will not take the database offline when load processing starts).

o There are quite a number of ASE administration related stored procedures that are
not portable to MSSQL so administration scripts may need review to avoid
problems with portahility in this area

System Table Differences

Some of the primary differences between the system catalogs in the two products are:

o TheMSSQL nast er. . sysal | ocati ons table does not appear in ASE
(alocation informationisheld in mast er . . sysusages).

o Themaster..sysl ockinfotablein MSSQL is functionally equivalent to
ASE'snmast er. . sysl ocks (athough the details of the two tables are different).

o TheMSSQL nmast er. . sysol edbusersand mast er. . sysperfi nf otables
have no direct equivalentsin the ASE environment.

o TheMSSQL sysaltfiles,sysfil egroupsandsysfil es tablesarenot
required in ASE as devices are held at server level. Information about devicesin
ASEishddin mast er. . sysdevi ces.

o TheMSSQL sysf orei gnkeys and sysi ndexkeys tables are equivaent to
ASE'ssyskeys table.

o TheMSSQL sysful | t ext cat al ogs table does not exist in ASE.
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o MSSQL splits security information into the sysper m ssi ons and
syspr ot ect s tables. In ASE, al of thisinformation is held in the
syspr ot ect s table.

o The ASE sysemtablesinthe nast er database sysengi nes, sysl i st eners,
sysl ocks, sysl ogi nrol es, sysl ogshol d, sysnoni t ors,
sysrenot el ogi ns, sysresourcelinits,syssecnechs, syssrvrol es,
systi mer anges, sysusages are not found in the MSSQL nast er database.

o The ASE syssemtables sysal t er nat es, sysattri but es, sysgans,
sysl ogs, syspartitions,sysprocedures, sysrol es,syssegnents,
syst hreshol ds and sysuser messages that will befound inal ASE
databases are not present in the MSSQL system catalogs.
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