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Introduction 

 

Converting Microsoft Access to SQL server even for “simple” databases can be a very 
complicated process if the objective is to fully migrate the application to SQL Server. This 
document offers a comprehensive overview of 2SQL functionality, process and 
methodology. It explains how ConvertU2/CU2 Global has made converting and 
migrating Microsoft Access Applications to SQL Server a turnkey technology. 

There are several documents, published by Microsoft and others, that provide a basic 
technical understanding of converting Access to SQL Server. However, our research and 
testing has uncovered many additional conversion issues which we believe are not 
documented elsewhere. Every issue we have uncovered, and the methods to rectify 
them, have been programmed into 2SQL or documented in our processes.  

It is assumed that the reader of this document has an understanding of Microsoft Access 
and SQL Server architecture. 2SQL is a comprehensive software tool that allows IT 
managers and software developers to scope and complete conversion projects more 
thoroughly than ever before, and in much less time.   

2SQL is more than conversion software. It is the cornerstone of a process with specific 
methods and knowledge that has been researched, proven, automated, and 
documented by ConvertU2/CU2 Global. 2SQL supports that process with comprehensive 
analysis, automated conversion, and reporting features. 
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The 2SQL Product Family 

 

2SQL consists of three individual programs: the first to audit Access database 
populations and measure the magnitude and complexity of their Microsoft Access 
footprint; the second to generate information for use in sizing projects; and the third to 
perform the conversion to SQL Server. 

MSO Inspector 

In large organizations, Microsoft Access databases can occur in their thousands. The 
most difficult challenge facing any large conversion project is the conduct of an audit to 
ascertain where these databases are located and their characteristics, from which it may 
be possible to determine their mission-critical status and therefore suitability for 
conversion. 

Briefly, the MSO Inspector tool detects, opens and scans every Microsoft Access 
database across an organization’s network drives and logs key statistical information for 
subsequent analysis and action. The MSO Inspector will provide a comprehensive audit 
of each Access database from which software and data complexity can be measured. It 
will also highlight those databases that can be culled because they are no longer being 
used.   

The MSO Inspector is also a Business Intelligence tool for Microsoft Excel and will 
eventually expand to encompass other Microsoft Office file types.  See documentation 
from ConvertU2/CU2 Global about the MSO Inspector for more information. 

 

2SQL Detective 

The 2SQL Detective can scan individual large databases or a selected sample group of 
databases, either after the MSO Inspector tool has conducted its analysis or samples 
have been selected by other means. The 2SQL Detective incorporates the full 2SQL 
software suite, but it processes in a “passive” mode, i.e. it scans but does not proceed 
on to converting the databases identified as suitable for Access to SQL Server 
conversion. Three important estimates can be derived from the Detective’s scan: 

Á The Conversion Issue Count (and therefore the cost and licensing basis) required by 
2SQL to complete the conversion 

Á The level of complexity of the Access Applications processed by the 2SQL Detective 

Á The hours estimated to be saved by using 2SQL compared to completing the 
conversion project manually 

This crucial process contributes to both sides of a cost/benefit analysis, and provides 
information to assist in deriving the hours required to conduct the “clean-up” 
component of a 2SQL conversion project. 

 

2SQL Genie 

This is the “active” processing mode, which allows you to use the 2SQL software to 
tackle conversion issues identified by the 2SQL Detective. Conversions are typically 
conducted over individual or selected Microsoft Access Application populations, one at a 
time. 

  

MSO Inspector 

for Access 

 

MSO Inspector 

for Excel 

 

2SQL DETECTIVE 

determines the 

workload. 

2SQL GENIE 

resolves the 

conversion issues. 
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2SQL Conversion and Migration Methodology Process 

 

The 2SQL Conversion and Migration Methodology is based on the true definition of Two-
Tier Client Architecture, and the importance of minimizing the dependency that 
Microsoft Access has on the JET Database Engine. JET was not designed for Client Server 
environments and as such it is a core focus of the 2SQL Methodology, changing both the 
frequency and level at which Microsoft Access depends on it.  

Please see http://www.techopedia.com/definition/23846/two-tier-clientserver for more 
information on the definition of Two Tier Client Server. 

Please see http://en.wikipedia.org/wiki/Microsoft_Jet_Database_Engine for more 
information about the JET Database Engine. 

With these two frameworks in mind, it is important to understand the difference 
between Client Side Processing and Server Side Processing as discussed in the following. 

 

Client Side Processing 

A “Client Side Processing” conversion is similar to the “upsizing” provided by the 
Microsoft Upsizing Wizard or SSMA (SQL Server Migration Assistant). The Access JET 
database engine remains fully utilised and this means that JET will carry out the 
processing of data on the client side whenever it needs to perform a computation that is 
foreign to SQL Server. The JET database engine incorporates numerous features and 
commands that are foreign to SQL Server. 

The best candidates for this conversion type are Access Applications which are not 
overly complex, and with smaller amounts of data. This is because there can be 
significant performance drain using client side processing with larger and more complex 
Access applications.  

 

Server Side Processing 

Server Side Processing is the basis of the 2SQL Methodology, using a true Two Tier Client 
Server communications model. By using Server Side processing: 

Á The Access front end is fully converted to a SQL Server compliant front end. 
Á Every SQL expression in the Queries, Forms, Reports and Modules are converted 

from JET Syntax to T-SQL Syntax and compiled to (back end) SQL Server Views, 
Stored Procedures, User Defined Functions, and Triggers. 

Á The Application and VBA framework of Microsoft Access is refactored to use SQL 
Server compliant commands and methodologies. 

Á Client side processing (JET) is essentially bypassed and all processing requests now 
take place on the backend SQL Server. 

Importantly, the Server Side Processing methodology has been built using a combination 
of ODBC and OLE based communications to SQL Server from Microsoft Access using the 
Microsoft SQL Server Native Client drivers.  

2SQL Server Side Processing methodology reduces the role of the Access JET engine to a 
simple connection object. All data processing occurs on the server thereby maximising 
performance. The net result is a converted Access front end that is linked to the tables, 
views and stored procedures in the new SQL Server back end.   

http://www.techopedia.com/definition/23846/two-tier-clientserver
http://en.wikipedia.org/wiki/Microsoft_Jet_Database_Engine
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This approach is much more robust and faster-performing than a simple (client side 
processing) linked tables solution, which keeps the original Access front end and the JET 
processing engine. Of course, any changes or enhancements the developer wishes to 
make to the database can still be applied after the conversion takes place. 

The following link is recommended for a basic technical understanding of converting 
Access to SQL Server using the Server Side Processing Solution: 

http://msdn.microsoft.com/en-us/library/bb188204(SQL.90).aspx 

The benefits of Server Side processing are directly proportional to the complexity of an 
Access Application. 

Complexity is governed by the following characteristics of a Microsoft Access 
Application: 

Á The number of SQL Statements in the Access Queries, Forms, Reports and Modules 
that refer to JOINS, GROUP BYs, and ORDER BYs.  JET will download the data from all 
tables used in such SQL Statements before these instructions are applied. 

Á The number of SQL Statements in the Access Queries, Forms, Reports and Modules 
that refer to syntax expressions or functions that are foreign to SQL Server. Once 
again, JET will download the data from all tables used in such SQL Statements before 
processing occurs. 

Á The number of rows in any one data table. The more data there is, the more chance 
there is of performance being severely compromised due to the above two points.  

The Server Side Processing Methodology will significantly increase performance as 
would be expected from leveraging the SQL Server database engine as opposed to the 
JET database engine.   

For more information see the ConvertU2/CU2 Global document entitled 2SQL 
Conversion Methodology. 

 

 

 

2SQL Conversion Components 

 

There are eleven main Components to the conversion process using the 2SQL 
Methodology, 10 of which are automated by 2SQL: 

1. Table Schema 

Table field types, indexes, default values, validation rules and relationship constraints all 
require conversion to their SQL Server equivalents. This conversion component is usually 
100% automated by 2SQL. 

2. Table Data 

The data contained in each table within Microsoft Access must be migrated to the new 
and equivalent tables in SQL Server. This conversion component is usually 100% 
automated by 2SQL. 

Determining the 

complexity of a 

Microsoft Access 

application. 

http://msdn.microsoft.com/en-us/library/bb188204(SQL.90).aspx
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3. SQL Statements 

Every SQL expression in the Queries, Forms, Reports and Modules of the Microsoft 
Access Database must then be converted from JET Syntax to T-SQL Syntax. This is by far 
the most difficult and challenging conversion component of any Access to SQL 
conversion project. This conversion component is usually at least 97.5% automated by 
2SQL. There are no other conversion tools in the marketplace that offer this 
functionality to such a comprehensive level. 

4. VBA Functions 

SQL Statements of Access Query Objects/Form and Report Controls, Table Column 
Default Values and Table Column Validation Rules can refer to VBA Functions, most of 
which have a SQL Server equivalent, but require syntax changes in order to function 
correctly. Others are completely foreign to SQL Server and these require special User 
Defined Function equivalents. An awareness of these functions and their equivalents is 
needed in order to convert the SQL Statements from JET Syntax to T-SQL Syntax. This 
conversion component is usually at least 99% automated by 2SQL. 

5. SQL Server Objects 

The converted SQL Statements will reside in the SQL Server database as Views or Stored 
Procedures. In addition, and as a result of conversion requirements to achieve identical 
functionality, there can also be User Defined Functions, Foreign Key Constraints, Check 
Constraints, and Triggers. This conversion component is usually at least 97.5% 
automated by 2SQL. 

6. ODBC Connection Objects 

Each table or query object that was originally in the Microsoft Access Database must be 
replaced with an ODBC link connecting to the corresponding SQL Server object. This 
conversion component is usually 100% automated by 2SQL. 

7. Application Framework 

The properties and controls of Forms and Reports that contain SQL Statements will 
require modification to refer to the corresponding SQL Server Views and Stored 
Procedures. In addition, properties such as OrderBy can severely affect performance and 
if so, they will require an equivalent and optimised alternative solution. This conversion 
component is usually 100% automated by 2SQL. 

8. Optimization of Data Objects 

DAO Recordsets, Executes and DBEngine commands are JET based which means that 
client side processing occurs when this programming library is used. Domain functions 
such as DLOOKUP are also client side based in their processing. Left alone, this will 
compromise performance and defeat the purpose of upsizing to SQL Server. To make 
these commands and functions server side based in their processing they need 
converting to an ADO/OLE based Connection property, with associated SQL Statements 
converted from JET to T-SQL. This conversion component is usually 100% automated by 
2SQL except for SQL Statements (in the VBA Code), which need to be converted 
manually. 

9. VBA Framework 

With much of the software residing in SQL Server after the conversion, some of the 
commands in the VBA code will also require conversion to function correctly. For 
example, calls to DoCmd.OpenQuery that originally referred to SELECT query objects, 
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must be converted to DoCmd.OpenTable. This conversion component is usually 100% 
automated by 2SQL. 

10. User Acceptance Testing 

Once the development phase of the conversion project is complete, it will be time to 
test the entire application by users who have an intimate understanding of how the 
application is supposed to work. This conversion component is out of scope for 2SQL, 
but the 2SQL Audit Log of results found and logged during the 2SQL conversion session 
will be an invaluable resource in troubleshooting any issues.  

11. Deploy to Production Environment 

On completion of User Acceptance Testing, it will be time to roll out the Access Front 
End and SQL Server Back End to the production environment. This requires migration of 
the latest set of data once more from Access to SQL Server, and then synchronizing the 
tables that hold this data to all the other SQL Server objects that were created during 
the 2SQL conversion project. This conversion component is usually 100% automated by 
2SQL. 

 

For the first nine components (Table Schema through to VBA Framework), there are 
specific “conversion issues” all of which must be addressed to ensure a complete and 
stable conversion. 2SQL identifies all of the issues and automatically remedies them.   

2SQL is capable of automatically converting and migrating an Access Application to SQL 
Server 100%, if the application is of “simple” complexity. For applications of higher 
complexity, some manual “clean-up” will be required to complete the conversion 
project. 

ConvertU2/CU2 Global provides documentation and 2SQL provides reports and built-in 
utilities that streamline the clean-up process. Most of the clean-up work will be 
converting SQL Statements in the VBA code from JET syntax to T-SQL Syntax, which is 
part of the conversion component above named “Optimization of Data Objects”. 

 

Summary Table of ȬConversion Componentsȭ ÖÓ ȬAutomation Achievedȭ 

 2SQL Conversion Component 2SQL Automation Resolution Capability 

1 Table Schema 100%  - usual automation achieved. 

2 Table Data 100%  - usual automation achieved 

3 SQL Statements 97.5%  - routine automation achieved 

4 VBA Functions 99%  - routine automation achieved 

5 SQL Server Objects 97.5%  - routine automation achieved 

6 ODBC Connection Objects 100%  - usual automation achieved 

7 Application Framework 100%  - usual automation achieved 

8 Optimization of Data Objects Up to 100% except SQL statements in the VBA code. 

2SQL automates 

up to 100% of 

the conversion 

and migration 

process. 
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9 VBA Framework 100%  - usual automation achieved 

10 User Acceptance Testing Out-of-Scope for 2SQL. 

11. Deploy to Production Environment 100%  - usual automation achieved 

 

 

 

2SQL Terminology 

 

Following are some terms unique to 2SQL which are used in the next section to describe 
the process: 

Conversion Issue 

A specific expression in the database application that requires conversion from Access 
syntax to SQL syntax. The number of and type of Conversion Issues indicate the 
complexity of the conversion project. 

Conversion Category 

The types of Conversion Issues that must be converted from Access syntax to SQL Server 
compliant syntax. 2SQL currently identifies and remedies over 250 categories of 
conversion issues representing several hundred more permutations in the way they can 
be expressed and implemented. 

Conversion Component 

2SQL groups Conversion Categories into one of 11 Conversion Components, which is the 
highest level of reporting that 2SQL offers. Conversion Components also represent the 
sequential steps and methodology required to commence and complete an Access to 
SQL Server conversion project. 

Conversion Category Rating 

Each Conversion Category has a rating which indicates the relative complexity of 
converting it manually, with “1” being the easiest. The rating value is used to calculate 
the number of Conversion Elements (see below). 

Default Minutes per Category Rating 

When scanning a database, 2SQL calculates an estimate of the time it would take to fix 
the issues manually. The default is 1 minute to recode an issue with a Rating of 1. An 
issue with a rating of 5 would theoretically take 5 minutes to find, research, and 
implement the solution. Typically, it takes longer to find and research the issue than it 
takes to remedy, and this manual time estimate will vary greatly depending on the skill 
and experience of the developer performing the conversion project. 

Conversion Elements 

Conversion Elements are the “currency” that measures the complexity of a Microsoft 
Access Application. When an Access Application is scanned by 2SQL the total number of 
Conversion Elements is calculated. The formula is the sum of (Conversion Issues X 

2SQL identifies 

and rectifies over 

250 categories of 

conversion issues. 
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Conversion Category Rating = Conversion Elements for each Conversion Category) 
needed to process the Application. 

Skill Level 

When users of 2SQL wish to use the built in calculator to compare 2SQL against a 
completely manual conversion project (i.e., without 2SQL), they can set their skill level 
to either Qualified or Novice and this will automatically adjust the number of hours to 
complete the conversion project manually. 

Activation Key 

Each user of 2SQL has a unique Activation Key. 

Conversion Workstation 

A Conversion Workstation is any appropriate computer where 2SQL is installed with its 
Activation Key. Electronic Conversion Issues are downloaded from the ConvertU2/CU2 
Global server to the Workstation where 2SQL is installed to have the necessary number 
of physical Conversion Issues to convert an Access Application. An internet connection is 
required to download the Conversion Issues to the Conversion Workstation. 

Detective Mode 

The mode used to scan an Access Application to determine its complexity and number of 
conversion issues. It provides the “Conversion Estimate “ screen shots, which show 
Conversion Issue count, the number of Conversion Elements, and an estimate of how 
many hours 2SQL eliminates compared to doing the job manually. 

Genie Mode 

When 2SQL processes an Access Application in this mode, it applies conversion and 

migration changes automatically. There must be enough electronic Conversion Issues 

residing in the user’s 2SQL Account Balance for the 2SQL Genie to remedy all the issues 

it finds in the database 

 

 

 

The 2SQL Process 

 

The following steps provide a general overview of the process for working with 2SQL: 

!ƴŀƭȅǎŜ ŦƻǊ ά/ƻƴǾŜǊǎƛƻƴ LǎǎǳŜǎέ 

2SQL’s “Detective” in processing mode is used first to analyse a database for the specific 
code changes needed to convert the Access front end and migrate the tables and data 
to the new SQL backend. This analysis is also used to determine the number of 
Conversion Issues required for a 2SQL Genie software licence. 

Upsize Table Schema and Data 

2SQL’s “Genie” processing mode is similar to the Microsoft Upsizing Wizard and SQL 
Server Migration Assistant for Access (SSMA), but 2SQL conducts the conversion much 
more thoroughly and comprehensively. The 2SQL solution methodology for this part of 
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the conversion project is also more apt for the Access Application being processed. 
Whereas the Wizard and SSMA tools provide various options, 2SQL provides no options 
other than the top level, because it knows exactly which methodology to use based on 
the characteristics of the Access Application. 

Convert and Migrate Software in the Microsoft Access Front End 

This is an important differentiator which separates 2SQL from all competing automated 
technologies. 2SQL in Genie (Convert and Migrate) mode, can go on to convert all of the 
Conversion Issues identified by the Detective (Scan) analysis. The outcome is an Access 
Application that is rarely less than 97.5% converted and ready for the final phase.  

aŀƴǳŀƭ ά/ƭŜŀƴ-ǳǇέ 

2SQL is not claimed to be a 100% solution at all times but it comes remarkably close. It 
converts thousands of instances of Conversion Issues ranging from simple repetitive 
tasks to very complex code changes. The parts of a conversion project that cannot be 
automated using 2SQL, due to being out of scope, or impossible to automate, are all 
documented in the 2SQL Conversion Services Guide. 

The technical documents we provide describe the process in more detail, including the 
clean-up issues that must be dealt with manually. We also offer paid support to help 
clients with the process and to research and unravel any unique Conversion Issues which 
may not yet be accounted for by 2SQL. 

As more and more issues are being automated, the effect is to bring about consistent 
reductions in the clean-up component of a project. 

 

Auditing and Reporting 

The 2SQL Audit log will also assist in the clean-up phase. 2SQL records every issue 
detected and the resulting code change into either an XML file or a (new) Microsoft 
Access database. Using an XML reader or Microsoft Access, a developer can review all 
code changes and the issues that have been flagged as requiring attention. This greatly 
speeds the clean-up process. 

 

 

 

2SQL Scan Analysis Screen Shot Samples 

 

The following screen shot from 2SQL shows the scan analysis of a highly complex 
database by 2SQL in Detective Mode. The “Conversion Project Details and Manual 
Estimate” screen is a summary of all Conversion Categories by Conversion Component. 

The skill level for the conversion project, and each conversion component, is provided as 
a tool to highlight the value proposition that 2SQL offers. Changing the skill level will 
change the hours that 2SQL saves, and each conversion category can be manually 
changed to as low as 30 seconds per category rating of one, or up to ten minutes, per 
issue within the category.  

 

2SQL routinely 

delivers a 97.5% 

converted 

application. 

2SQL Conversion 

Services Guide 

documents Ψƻǳǘ-

of-ǎŎƻǇŜΩ or 

Ψimpossible-to-

ŀǳǘƻƳŀǘŜΩ issues. 

2SQL logs all 

issues found and 

code changes 

made for audit 

and review. 
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2SQL scanned this database, analyzed all of the objects and found all of the Conversion 
Issues in each Conversion Category that it can convert.   

In this example, there are over 14,000 Conversion Issues which 2SQL can automatically 
rectify. When factored for Complexity Rating, 2SQL calculates just short of 163,000 
Conversion Elements, which equates to more than 5400 hours for a qualified 
programmer to achieve manually, based on an average of 2 minutes per category rating 
to implement.   

The simplest issues have a Rating of 1 and progress to a maximum Rating of 45 for 
CrossTab Syntax which is the most complex issue that 2SQL remedies. This would 
suggest converting a Crosstab Query would take a qualified programmer 90 minutes to 
resolve manually. The reality is it could take a skilled developer several hours to 
manually research and convert a Crosstab Query, especially for the first one. The default 
number of 2minutes per category rating is actually an estimated average across all 
Conversion Categories and is provided to give a conservative but strong sense of the 
time savings 2SQL generates. 

  



 
 
 

Copyright® ConvertU2 Technologies Pty Ltd in conjunction with CU2 Global Pty Ltd 2013. All rights reserved. 

http://www.convertu2.com and http://www.cu2global.com  
All other trademarks are the property of their respective owners.      P a g e  | 14 

The following screen shot is an example of one of the expanded screens that shows the 

results of the 2SQL Detective at the Conversion Category level 

 

 

 

For a comprehensive overview of all conversion categories for each conversion 
component, please refer to the 2SQL Technical Reference Guide. 
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Disclaimer 

 

The Access to SQL conversion and migration challenge is a very complex subject.  We 
make every effort to represent conversion issues and their corresponding solution 
completely and accurately, but we also welcome your feedback to info@cu2global.com 
so we can ensure that 2SQL remains the best product of its type on the market.  

 

 

 

mailto:info@cu2global.com

