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Phases

« Migrating the database design and data to SQL Server, re-
linking Access application to SQL Server

« Migrating queries to views and stored procedures, also re-
packaging the SQL behind Forms and Reports to SQL Server
If targeting to Visual Studio. Performance tuning or to make
the next step.

« Migrating the application to use web forms and report services
with Visual Studio
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Migrating the Database Design
and Data
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Preparing the Database Design

« Access Design

— Tables & Fields
» Add missing defaults for Boolean fields
» Avoid zero-length string anomaly
» Add timestamps (recommended)
« Add auditing fields (nice opportunity to add at this point)

» Decide on specific data type mappings; memos to
VARCHAR(MAX) or TEXT, OLE Objects to
VARBINARY(MAX) or IMAGE and setting decimals precision

— Relationships

« Correct for cycles removing cascade operations from
relationships (www.upsizing.co.uk/Art6_Relationships.aspx)
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Preparing the Database
Design (2)

— Table validation rules (checks)
» Translate Access expressions and functions

— Field validation rules (checks)
» Translate Access expressions and functions

— Indexes
» Reject inefficiencies, 20% rule
» Check indexing on foreign key fields
» Check for primary keys, add if absent

* Map ‘unique indexes that ignore nulls’ to unique
index and trigger
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Schema’s and Synonyms

ORGANISATION SCHEMA

CUSTOMER =

CONTACT ————

ORG.CUSTOMER

ORG.CONTACT

SYMNONYMS

ORDER

SALES PROCESSING SCHEMA

ORDERDETAIL ——

SALES.ORDER

SALES.ORDERDETAIL

customer

contact

order

orderdetail
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SELECT * FROM Sales.Order
needs a synonym to become

SELECT * FROM Order
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Architecture . Schemas/Security

« Schemas
— Group together design objects
— Partioning designs
— Combining Access databases
— Synonyms required for ease of reference

SELECT
DATA SCHEMA EXECUTE

¢ Securltv " ~ READOMNLY % USER
DATABASE ROLE
— Database roles REPORTING
- SCHEMA INSERT,
— Grant permission on schemas DELETE,
. EXECUTE
— Assign users to roles SELECT

— User - database roles - schemas
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Preparing Data

e |ssues

— Missing data in a required field, fix data or make field allow
nulls, no workaround beyond this

— Violation of other checks (validation rules), avoid by adding
checks after data migrated, or fix the data, adding checks
after migration gets around some of these issues

— Date range problem and invalid dates, fix the data, no work
around

— Violation of R.I and deep seated corruption, difficult to
generalise, migrate data, remove bad data then add
relationships
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Migration Sequence

« Initial Migration
— Migrate optimised and corrected structure
— Check and fix data
— Migrate data
— Add checks, triggers, indexing and relationships

 Commissioning
— Check and fix data
— Drop checks, triggers, indexing and relationships
— Empty data
— Migrate data
— Add checks, triggers, indexing and relationships
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Translating SQL

i
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Topics

* Reasons for translating SQL
 How to translate SQL

» Basics of translation

* Deeper problems with translation
* Further issues

* Final points
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Reasons for translating SQL

Performance

— Your gueries, reports, forms, excel spreadsheets are
slow to open.

— Complex sequences of query operations are slow, for
example when importing and batch processing large
amounts of data.

— Typical gains, a query taking 2 minutes improves to
execute in 2 seconds.

Moving to .NET

— You are planning on moving from an Access front-end
to a .net application.

WWW.UPSizing.co.uk Migration Upsizing SQL Tool **

o3



http://www.upsizing.co.uk/

Demo Database

« Extended Northwind database

« Additional queries

» Create database on SQL Server

o Lift the tables into SQL Server

* Re-link the application to SQL Server

* Check we all understand pass-through
gueries
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Terminology -Pass-Through Query

i qryUPSIZE_SQL_GetTypes2000 : SQL Pass-Through Query

select xbype,[name] as Typehame From systypes

rfl‘
General

Descripkion .

Max Records
Orientation .

ODBEC Conneck Skr
Returns Recards
Log Messages
ODEBEC Timeouk

Subdatasheet Mame
Link, Child Figlds

Link. Master Fields . . . .. .. ..
Subdatasheet Height . . . . . . 0cm
Subdatasheet Expanded . . . . Mo

......... Yes

« Can return records, but Read-only
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1

Access Query

SELECT....ITF....

Pass-Through Query
SELECT ....CASE

CREATE VIEW vw_Pick
AS

SELECT........ CASE

Linked View

vw_ Pick

Access Query

UPDATE...... 1IF

Pass-Through Query
| UPDATE...... CASE

SQL Server

nwugtest
[ Database Diagrams
[ Tahles

[ Views

[ Svnonyms
[ Programrmability
4 [ Stored Procedures

i
0 & L

Pass-Through Query

usp_Update

CREATE PROC usp_Update

AS
UPDATE........ CASE
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What queries translate to

INSERT, UPDATE, DELETE

— Stored Procedure (need to use pass-through queries
to call these by name)

— Pass-Through Query; containing explicit SQL
SELECT, CROSSTAB

— View (need to indicate unigue fields to make these
updateable, where possible, can be linked just like
tables)

— Stored Procedure (read-only, can not be linked need
to use pass-through queries to call these)

— Pass-Through Query (read-only); containing explicit
SQL
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An approach to translation

Existing Queries

— Views

— Stored Procedures

Form Record Source and control Row Source
— Create view vw_Form_Orders

— Create view vw_Form_Orders_Orderld

Report Record Source and control Row Source
— Create view vw_Report_Orders

— Create view vw_Report_Orders_Orderld

Code : where queries are used
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Demo Database

* Identify all Queries
» Validate against data dictionary

« Package SQL for forms, reports and
controls

* Look at example showing basic translation
examples

* Create objects iIn SQL Server
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Basics of translation

» Syntax and strings
— & translates to a +

—""translate to '’
—string concatenation

« [FirstName] & " " & [Surname]
 [FirstName] +''+ [Surname]
* If you are worried about NULL values then

* ISNULL([FirstName],") + "'+ ISNULL([Surname],")
» Search patterns

_ like "a*" like "#" like " [IA] "
_ like'a%' like [0-9]' like TrA]"
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Demo Database

* Enter Test parameters
 Run tests on SQL

 Execute SP’s inside transactions which
roll-back
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Type Conversion Issues

« Sometimes detected when creating an object
« Sometimes not discovered until object tested

CREATE VIEW [006_TextAndNumericConcatenated]
AS
SELECT [Orders].[OrderID],
[Customerld] + [Orderld] AS [OrderCode]
FROM [Orders]
WITH CHECK OPTION

[Customerld] + CONVERT(VARCHAR,[Orderld])
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Demo Database

* Execute re-linking of front-end application

 All queries replaced except those with
translation problems
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Re-linking after translation

* Views
— linked and indexed for updateability
« Stored Procedures
— change query to pass through calling sp
« EXceptions
— any query where Access uses a hidden (not visible in

the query grid) “.” to resolve a conflict; such as
Shippers.CompanyName and
Customers.Companyname can not be linked as a

View, but can be used on a pass-through query!
— use a pass-through query selecting from the view
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Deeper problems with translation

Form controls and parameters

— References such as a parameter [Date Entered] or a form control
frmreport!DateEntered are not going to work

Calculations

— A calculated column can not refer to another calculated column, the
calculation must be restated.

Type conversions

— Adding strings to numbers and dates is not allowed without explicit type

conversion

Boolean expressions

— These need tweaking, implicit and also overstated

lIF and Choose functions

— These need conversion to CASE statements
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Form controls and parameters

Table of fields . . .
. View filtering parameters
matching screen 3y 0 single user

controls and query
parameters

Application Views or Stored
Procedures CROSS JOIN to
parameter view, to filter results

NEW METHOD

) ) prompt for selections
display results (open view) and update into view
or execute stored procedure

query linked to form with screen
form controls

MAPPING OLD TO NEW
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Existing report’'s query

i Employee Sales by Country : Select Query @@@
3 f o f -
+* .Y +* .Y +*
EmployeelD OrderID CrderID
Laskhame CuskormerID Subtotal
FirstMame % EmploveelD
“
< >
Field: ¥ » | Lasthame Firsthanme ShippedDate CrderID SaleAmount;
Table: [Employvees Emplovees Emploves:  |Orders Crders COrder Subkot
Sork:
Show:
Criteria: Between [Beqginning Date] And [Ending Date]
ar:
w
< >
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Parameters table/view

-- Creating Parameters Table

CREATE TABLE tblParameters_ M (

[Parameters_Userld] INT PRIMARY KEY IDENTITY(1,1),
[Parameters_UsernameFilter] VARCHAR(255) DEFAULT SUSER_NAME() ,
[ param_Beginning Date] DATETIME ,

[ param_Ending Date] DATETIME ,

[tbiIParametersTS] TIMESTAMP

)

-- Creating Parameters View

CREATE VIEW vw_tblParameters AS

SELECT * FROM tblParameters M

WHERE [Parameters_UsernamekFilter] =SUSER_NAME()
WITH CHECK OPTION

WWW.UPSizing.co.uk Migration Upsizing SQL Tool **

o3


http://www.upsizing.co.uk/

Old Access SQL

PARAMETERS [Beginning Date] DateTime, [Ending Date] DateTime;
SELECT DISTINCTROW Employees.[Country], Employees.[LastName],
Employees.[FirstName], Orders.[ShippedDate], Orders.[OrderlD],
[Order Subtotals].[Subtotal] AS SaleAmount

FROM Employees

INNER JOIN (Orders INNER JOIN [Order Subtotals]

ON Orders.[OrderID]=[Order Subtotals].[OrderID])

ON Employees.

[EmployeelD]=Orders.[EmployeelD]

WHERE (((Orders.[ShippedDate])
Between [Beginning Date] And [Ending Date]));
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New SQL Server View

CREATE VIEW [Employee Sales by Country]
AS
SELECT DISTINCT [Employees].[Country],
[Employees].[LastName],
[Employees].[FirstName],
[Orders].[ShippedDate],
[Orders].[OrderID],
[Order Subtotals].[Subtotal] AS SaleAmount
FROM vw_tblIParameters p CROSS JOIN [Employees]
INNER JOIN (Orders
INNER JOIN [Order Subtotals]
ON [Orders].[OrderID]=[Order Subtotals].[OrderID])
ON [Employees].[EmployeelD]=0Orders.[EmployeelD]
WHERE (((Orders.[ShippedDate]) Between p.[ _param_BeginningDate]
And p.[ param_EndingDate]))
WITH CHECK OPTION
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Sample user form

E= Help In Generating Parameter Driven Reports

ReportMame ld Parameter Mew Parameter Erter Yalue
Emploves Sales by Country [Beqginning Date] _param_BeqginningDate 17171995
b | Emploves Sales by Country [Ending Drake] _param_EndingDate 17171993

Sales by Year

[Forms]![Sales by Year Dialog]![BeginningDate

_param_BeginningCrate

Sales by Year Subreport

[Forms]![Sales by Year Dialog]![BeginningDate

_param_BeginningCrate

Sales by Year

[Forms]![Sales by Year Dialog]![EndingCate]

_param_EndingDate

Sales by Year Subreport

[Forms]![Sales by Year Dialog]![EndingCate]

_param_EndingDate

1. Press To Clear all
Parameters

2. Type In Parameter ¥Yalues

record: (] z [» JM1]

3. Press To Save Yalues

4. Pick Report

|Em|:u|u:|3ree Sales by Country

5. Press To Open Report: ‘

of &
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Saving users choices

+igh ww_thiParameters

B vw_tblParameters : Table

Farameters Us{Parameters Us| param Beginn| param Beginn| _pararn Catld | param_Ending| param_Ending| _param_InAnot
Il DEWZ2005yc v 01/01/1995 01011997
(AutoMumber)

# Employee Sales by Country

Courtry: UK

e parmn:  Budwren, Skuen Ewcerded Gos J 4. Pick REIJDI't

Psmeantat PaositoT
order I0: ik dmount Slecparon’ cTotal: County Total:

|Em|:u|u:|3ree Sales by Country w

g. Press To Open Report ‘

i
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Optional parameters

-- New query

SELECT Orders.*, Orders.ShipCountry

FROM Orders

CROSS JOIN vw_UserParameters p

WHERE (((Orders.OrderDate)>p.[param_StartDate]) AND
((Orders.ShipCountry)=p.[param_Country]))

-- New query with optional parameters

SELECT Orders.*, Orders.ShipCountry

FROM Orders

CROSS JOIN vw_UserParameters p

WHERE (((Orders.OrderDate)>p.[param_StartDate]) AND
(COALESCE(Orders.ShipCountry,'n/a’)=
COALESCE(p.[param_Country],Orders.ShipCountry,'n/a’)))

WWW.UPSizing.co.uk Migration Upsizing SQL Tool **

o3


http://www.upsizing.co.uk/

Calculations — nesting sq|l

SELECT tblRates.[NoOfMonths], CDbI([NoOfMonths])/1.6 AS [Ratel],
CDDbI([NoOfYears])/1.6 AS [Rate2],

[Ratel]*[Rate2] AS [Rate3], [Rate3]*[Ratel] AS [Rate4],

[Ratel]*6 AS [Ratela], [ratel]*6 AS [Rate2a] FROM tblRates;

SELECT *,
[Rate3]*[Ratel] AS [Rate4],
[Ratel]*6 AS [Ratela],
[ratel]*6 AS [Rate23]
FROM
(SELECT *,[Ratel]*[Rate2] AS [Rate3]
FROM

(SELECT tblRates.[NoOfMonths],
CONVERT(FLOAT,[NoOfMonths])/1.6 AS [Ratel],
CONVERT(FLOAT,[NoOfYears])/1.6 AS [Rate?2]
FROM tbIRates
) AS Nested?2

) AS Nestedl
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Type conversions

« Can’t add text and numbers

« Can’t aggregate for example SUM over a
variant

« SOL VARIANT lots of restrictions on
arithmetic etc

« Can’t subtract dates

 Arithmetic with integers round, unlike
Access
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Boolean evaluations

* Implicit
— lIf([Archived],"Archived")

— CASE WHEN [Archived] '=0 THEN
'Archived' END

— ([Arc
— ([Arc
— ([Arc

nived]
nived

nived

AND [OldVersion])
1= 0) And ([OldVersion] != 0)
&& [OldVersion]) =0

— WHERE [Address]
— WHERE [Address] IS NOT NULL
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Boolean evaluations

 Qverstated

— EXIST(SELECT Manager FROM SalesTeam
WHERE Region = ‘Cheshire’) = FALSE

— EXIST(SELECT Manager FROM SalesTeam
WHERE Region = ‘Cheshire’)

i
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lIF to CASE

SELECT tblRates.[NoOfMonths], tbiIRates.[NoOfYears],
[If([NoOfYears]>5,lIf([NoOfMonths]>10,

'‘Over 5 years and over 10 months','Only over 5 years and less than 10 months'))
AS [NestedlIF]

FROM tbIRates;

SELECT tblRates.[NoOfMonths],
tbIRates.[NoOfYears],
CASE WHEN [NoOfYears]>5 THEN
CASE WHEN [NoOfMonths]>10
THEN 'Over 5 years and over 10 months'

ELSE 'Only over 5 years and less than 10 months'
END

END AS [NestedlIF]
FROM tblRates
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Further iIssues

* Emptying a table
* Mapping functions
 Domain functions
* Rounding
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Emptying a table

« DELETE FROM [Customers]
« TRUNCATE TABLE [Customers]

— Very much faster
— Not logged, no record in transaction log
— Not part of a relationship
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Mapping functions

 Some have an equivalent function

— watch for different order in parameters
— watch for Access having more optional parameters
— watch for Access allowing fewer parameters

« Example

— InStr ([start, [stringl, string2[, compare])
— CHARINDEX ( expressionl ,expression2 [, start_location ] )

* Format Function

— Need SQL Sever function

— Cater for the permutations that you use, without handling the infinit
number of possibilities

i
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Domain functions

* Best re-written if possible as a JOIN or
Cartesian Product

* Could re-write using a SQL Server
function, variant problems

» Could expand as a sub-query

* Not allowed in a Group By or Order By
clause If using a sub-query
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SELECT Customers.[CustomerID], Customers.[CompanyName],
DCount("*","[ControlCustomers]","[Customerld] = "* & [Customerld] & ")
AS [InAnotherTable]

FROM Customers

CREATE VIEW [029 DomainFunctionWithCriteria]
AS
SELECT [Customers].[CustomerID],
[Customers].[CompanyName],
(SELECT Count(*)
FROM [ControlCustomers]
WHERE [Customerld] = [Customerld] ) AS [InAnotherTable]
FROM [Customers]
WITH CHECK OPTION

i
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Rounding

 In Access 13/3 =4.3333
* In SQL Server 13/3 =4

SELECT SELECT CONVERT(REAL,13/4)

[NoOfMonths]/[NoOfYears] AS [Rate] | S| ECT CONVERT(REAL,13)/4
FROM tblRates;

CREATE VIEW [021_IntegerDivision]
AS
SELECT
CONVERT(REAL,[NoOfMonths])/[NoOfYears] AS [Rate]
FROM [tbIRates]
WITH CHECK OPTION
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Final points

* Phases of translation
» Lost after translation ?
 References

« MUST
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Phases of translation

Converting syntax

— You need to convert the syntax such that a query converts to a View or
Stored Procedure

Testing to get some results

— The query must return results or execute, resolve additional data type
conversions

* Testing that the results are accurate and
as expected

— Issues such as arithmetic rounding, equivalence must return accurate
results

i
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L ost after translation ?

* How will this affect our power users ?

— Will existing power users continue to develop ad-hoc queries in Access?
— What alternative technologies could we give them, Management Studio?

* Has our system simply grown up?

— Are we now moving to a new business model with a more formal
application?

* Are we going to have to keep doing this ?

— Will we continue to prototype in Access and repeat upsizing?

i
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References

* Nested Queries (Calculations)

— Work out how many layers are going to be required, and then
decide whether it would be better to generate a results table
using selection criteria, upon which to base the calculations or
work with the Nested Query.

— http://dev2005/newupsizing/Art3 NestedQueries.aspx

« Parameters Table (Parameters)

— Isolate all the screen references and parameter statements and
use a table containing parameters to filter the SQL, Conversion
of lIF statements to CASE statements and use of COALESCE
functions for optional
parameters.http://dev2005/newupsizing/Art7 _Controls.aspx
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M U ST Migration Upsizing SQL Tool ™

« Download a trial version from www.upsizing.co.uk

« Site contains a number of technical articles, expanding on these topics
*  Www.upsizing.co.uk/downloads/sqlbits.zip ( for this presentation)

* Follow us on twitter @upsizing

 andy@ascassociates.biz
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