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Abstract

This paper describes the process of Reverse Engineering an
existing database as the first step to accessing legacy data in
ECO6 in Visual Studio 2010.

The database used for this example, ABT_Commerce,
includes a copy of database tables used for commercial
trading. Approximately twenty tables with approximately
1,000,000 records are included in this reverse engineering
exercise. ABTC supports the buying and selling of goods and
services and the associated activities. ABTC database is a non-
ECO MS SQL Server 2005 database.

Reverse engineering the existence database creates a Visual
Studio solution with three projects — an application and dlI’s
for the Ecospace and the Model.

The next step is to create a new model in ECO6.

The third step is to migrate the existing data from the legacy
database to the new Eco model based solution.

Finally support for the legacy system can be dropped.
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III. Aim

The aim of this document is to demonstrate ECO6 in a real application setting. We will create an ECO
model/package by reverse engineering an existing legacy database.

IV. Business Requirements

To access existing data from a legacy non-ECO database without taking the legacy system offline .

V. Business Domain

Legacy database is MS SQL Server with approximately 30 tables and over 1,000,000 records.

Arena Business Technology Pty Limited
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VI

A. Create new project

1) Create a new VS2010 project

Mﬁaj Studio 2010 Professional

Create ECO solution by Reverse Engineering Existing DB

==

New Project

| —

(2 o |

Recent Templates

[.NEF Framework 4 v]Surlhy:[Default

@ ECO C# Solution

Installed Templates

X Visual C#
4 Visual C#

Windows

Web

ECO8.0

Office

Cloud

Reporting

SharePoint

Silverlight

Test

WCF

Waorkflow
Delphi Prism
RemObjects Oxfuscator
Other Languages
Other Project Types
Database
Test Projects

—

Online Templates

LA

|

earch Installed Templates

Type: Visual C#
Helps you set up a CF Eco Solution

Mame:

E6C_ABTC_RE3|
Location: C\Code\V520104Projects',

Solution name: E6C_ABTC_RE3

- Browse...

Create directory for solution
["] Add to Subversion

Arena Business Technology Pty Limited
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2) Choose Winform/sql connection in the Eco solution wizard

ECO Solution Wizard s =]

" ECO Solution Wizard

Creates a new ECO solution based on the options you select below.
Choose a preset solution template

| WinForms Application -

Fine-tune your selection
Windows Forms
WinForms application

ASP.NET MVC

ASP NET ‘web Application MVC Application
Ei p Ei b I e [ ] WebForm Requires ASP.NET MVC
O bJEDtE [] webService
[] Global asax

WPF
Windows application

Browser application

Mode!

Modeler |Integrated Modeler -
Name  ERC_ABTC_RE3

Persistence
Storage: | SglConnection -
Server [Nme ,]
| oK || Cancel |
Arena Business Technology Pty Limited .
http://www.arena.net.au ;
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3) Theresultis a three project solution which includes an ECO package and two classes

~ Properties

E6C_ABTC_RE3.ecomdl* > ABTC_RESPMP.cs [Des Solution Explorer > = XN
Update Code | Update all Code| [> o 0 R TR | Ref win ‘_t 15 | ViewModels | Action: E6C_ABTC_RE3.ecomdl File Properti | @ |£=|
Al | = [o4 Solution "E6C_ABTC_RE3" (3 projects)
. [ EBC_ABTC_RE3

Build Action 4 [ E6C_ABTC_RE3.EcoSpace
Copy to Output Directory » [l References
1
O‘KM--““‘- Custom Teol =] Properties
I Custom Tool Namespace ] E6C_ABTC_RE3EcoSpace.cs

b
b
\DH:H : File Name 4 & EBC_ABTC_RE3PMP.cs
" | Name: Swing Full Path %] E6C_ABTC_RE3PMP.Designer.cs
%) ESC_ABTC_RE3PMP.resx
|| licenses.licx
|#] ReadMehtml
s [ ESC_ABTC_RE2.Model
» [+3] References
» [ E6C_ABTC_RE3
» [ Properties
4 [T EBC_ABTC_RE3.ecomd|
"E’] Diagraml.ecodiag
% ESC_ABTC_RE3.ecopkg
] SampleViewModel.spans
|#] ReadMehtml

=
m
o
3
b=
a

marp, sse|

Arena Business Technology Pty Limited
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B. Prepare for Reverse Engineering

1. Remove existing package and classes
1) Remove the package source and the package and classl.cs, class2.cs, “ProjectName”.cs and
“ProjectName”.ecopkg

Solution Explorer * =X

2 E AR
,:; Solution "E6C_ABTC_RE?’ (2 projects)
. |54 E6C_ABTC_RE3
4 [5f E6C_ABTC_RE3.EcoSpace
» [+3] References
> [ Properties
. ] EBC_ARTC_RE3EcoSpace.cs
a4 ] E6C_ABTC_RE3PMP.cs
%) EGC_ABTC_RE3PMP.Designer.cs
%) EGC_ABTC_REIPMP.resx
|| licenses.licx
|#] ReadMe.htrml
4 (S E6C_ABTC_RE3.Model
» |ng] References
4 |y EBC_ABTC_RE3
] Classl.cs
| #] Class2.cs
- |#] E6C_ABTC_RE3.cs
» [ Properties
4 U E6C_ABTC_RE3.ecomdl
%) Diagraml.ecodiag
) E6C_ABTC_RE3.ecopkg
%E] SampleViewModel.spans
|#] ReadMe.htrml

W

J|pa
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05
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=
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=
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2) The result should look like this

E6C_ABTC_RE3.ecomdl® > .cs [Design]*® ~ Properties Solution Explorer =X

Uit Code Uit G| B O] ] . [ 8| [Revin| % otk =€l

W e

,:; Solution 'EGC_ABTC_RE3’ (2 projects) =

= . (5 E6C_ABTC_RE3 'l
GHATS) 2o 4 |59 E6C_ABTC_RE3.EcoSpace g
Copy te Output Directory » [ References :EI»
Custoem Tool > [ Properties ?_‘
Custom Tool Namespace . &F] EBC_ABTC_RE3EcoSpace.cs 1
File Name 4 ) E6C_ABTC_RE3PMP.cs 3
Full Path ‘fﬁ E6C_ABTC RE3PMP.Designer.cs L |
%9 E6C_ABTC_RE3PMP.resx m_.

|| licenses.licx 3

lﬂ ReadMe.html _E""

a (5 E6C_ABTC_RE3.Model
[ [=3] References
[ EBC_ABTC_RE3
4 | Properties
#] AssemblyInfo.cs
o+ 1 E6C_ABTC_RE3.ecomdl
%] Diagraml.ecodiag
r’fﬁ SampleViewModel spans
|#] ReadMe.html

S
B

MAIp SSE|

Arena Business Technology Pty Limited
http://www.arena.net.au




Reverse Engineering
ECO6 By Example

Steve Arena

2. Establish a connection to the Data Source

1) On the Persistence Mapper Pr

.
3 fooe 0 e | & 0 84 et

NS

E6C_ABTC RE3.ecomdl*

sglConnectionl  ©

L

E6C_ABTC_RE3PMP.cs [Design]* 3¢

persistenceMapperSglServerl

"% syncHandlerl

Show output from: | ECO

Updating DB settings:

SQL Server 2Zk/2k5/2k8 setup

Arena Business Technology Pty Limited
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m

[2E|EE 4
,; Solution 'E6C_ABTC_RE3' (3 projects)
- L2 EBC_ABTC_RE2
4 [ZF E6C_ABTC_RE3.EcoSpace

> [:=] References
> [ Properties
s o] ESC_ABTC_RE3EcoSpace.cs
4 of] EBC_ABTC_RE3PMP.cs
‘% E6C_ABTC_RE3PMP Designer.cs
‘%] EGC_ABTC_REIPMP.resx
|| licenses.licx
|#] ReadMe.html
a4 (5] EBC_ABTC_RE3.Model
> |+3] References
3 E6C_ABTC RE3
4 [ Properties
) AssemblyInfo.cs
4 EBC_ABTC_RE2.ecomd
‘E‘] Diagraml.ecodiag
% SampleViewModel spans
|#] ReadMe.html

D:] Solution Explorer | MEETGE=IEITE e

Properties

sqlConnectionl System.Data.5qlClient.5glConnection

AEEES

NE =

(Mame) sqlConnectionl
ConnectionString

ConnectionTimeout 15

Database Abt_Commerce
DataSource SQL2005A
FirelnfoMessageEventOnlUserErrors - False
GenerateMember True

Modifiers Private
PacketSize 8000
StatisticsEnabled False
Worlestationld DEV2010Z

Data Source=5QL2005A;Initial Catal
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C. Reverse Engineer

1. Select the database and tables
1) On the Modlir panel select Reverse Engineer

Model content
> Processes
= E1Packages

ol

= [B Diagra

Diagn
E3H o | ViewM
,_B Eﬁam;
E_ iiz]| Report

Modlr - model content

& E6C_ABTC_RE3

Add Sub Package

Add Class
Copy Ctrl+C
Paste Ctrl+V

Delete EGC_ABTC_RES  Ctrl+Del

Add model elements

W i

Jjpo

Show model errors

Reverze database to model...

Ao Add diagrams 3
E3 Tree operations ]
Import/Export 3
Inf Functions 3
E3.
Extras 3
EQ
Ew

Arena Business Technology Pty Limited
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Acticn definitions...

ViewModels... Ctrl+F12
Generate code Ctrl+G
EA-Information...

TagExtensicns...

Report designer...(work in progress)
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Database [SqISErvHE[H]ﬁ

Connection5ting  Data Source= 50 LEXFRESS AtachDbFilenam = | Test

Mame Walue

Data Source MNSOLEXPRESS
AttachDbFilename CraPATHTOFILE:= mdf
Imtegrated Security True

|ser Instance True

*

Arena Business Technology Pty Limited
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2) Select and Test the Connection String

3)
4)

5) [Analyze DB]

Connection works

Data Source="5QLEXPRESS; Attach Db Filename=C
Data Source="sglexpress: Intial Catalog=~Adventursl
serverslocalhost userd=user;password=password da
User=5YS0BA; Password=mastercey; Database=C\F

Data Source=localhost;Persist Securi Ir1f|::|=Tn.|v.a;UsI

Data Source=50L20054; Initial Catalog
serverslocalhost userid=user,password=password ;da
Data Source=\S0LEXPRESS; Attach DbFilename=C
Data Source=\sglexpress; Intial Catalog=Adventure
serverslocalhost userd=userpassword=password da
User=5Y50BA; Password=mastercey; Database=C:F
Data Source=localhost;Persist Securnty Info=True;Us
Data Source="sglexpress; Initial Catalog=~Adventurel
Data Source=50LEXPRESS AttachDbFilename=C
Data Source=‘sglexpress; Initial Catalog=Adverturel

o

)
) (T ]

Status

Arena Business Technology Pty Limited
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! Reverse engineer database to els = | c— .
R gineer database to ECO maodel 2] .
Select tables
2] dbo -~ Clean names in the model

""ig$—r;°”hems E| [] Depluralize names on tables
_Address
[ ABT_Contacts Force Table/Column Mames
[ ABT_Contact Types
[V ABT_Entity Table prefices

[ ABT_People

[ ABT_People2Entity

[V ABT_PostCode

-] Abt_ProductSpec

[ ABT_SalesPhase

[ ABTC_Events -

[ Inspect schema ][ Reverse worker ol

6) Check tables to be included and uncheck tables not to be included.
You will not be able to select tables that do not have a primary key.
[GO!]

E ka ——— -]
rase package ‘- )

y l ) This will erase all contents of this package, are you sure?

[ Yes ] [ No

P ——— ——

7) The existing package is of no consequence, in fact we have removed it, so [YES]

Arena Business Technology Pty Limited
http://www.arena.net.au
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The following celumn types could not be

matched to an explicit attribute mapper.

float p:-1 s:-11-1

They will be mapped with a generic mapper instead.

This will cnly be a problem if you need to regenerate the schema using ECO,
You can replace the attribute mapper for any attribute by setting property
'PersistenceMapper’ to the value '<Default=' or to an explicit mapper

8) = Take note of

this warning — you may have a problem if you need to regenerate the schema using ECO. NOTE:

Regenerating the schema will erase all existing data and this is definitely NOT what we will do is
this project.

[OK]

3 - -
Reverse-engineering done... )]

Don't forget to add the new package to the list of selected packages in your
EcoSpace. First you must generate the source code and then you must open the
‘Select packages' tool in the EcoSpace designer.

— =

[OK]

The Model and Package now contains classes but there is no code for these clasess

Arena Business Technology Pty Limited
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‘Wadlr - model content * 2
Model content

2 Processes -
= E1Packages

= = E6cAbicRe3

B AbtActionltems
B AbtAddress

B AbtcEvents

B AbtContacts

B AbtContactTypes
B AbtEntity

B AbtPeople

B AbtPeople2Entity
B AbtPostCode

B AbtProductSpec
B AbtSalesPhase
B AcchAccount

B AccBankAccount
M B ArcBankTransaction Package and Model

m

9) Butas advised “Generate the source code” and To add the package see below for specifics,. On
the diagram we can [Update all Code] The classes are not on the diagram, you need to add them
if you want to see them, and at this stage there is no code. We don’t need to see them at all at

this stage.

E6C_ABTC_REZPMP.cs [Design]” 2L NN T el E6C_ABTC_RESEcoSpace.cs [Design] Viedlr - model content

Update Code [Update all Code] & | 0[] \ [ R | < [Ref win| % [ 5| Viewbloels| Actions | CheckiModel | EAlnio| Dizgram1 Mweméte:bt Pa—

B AbtAddress
B AbtcEvents
B AbtContact:
B AbtContact’
B AbtEntity

B AbtPeople2
B AbtPostCoc

Arena Business Technology Pty Limited .
http://www.arena.net.au ;
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10) In the solution explorer we can see that code has been generated for the classes in the Model

| HF R E RIE

Solution Explorer
folie) 3
4 |3] E6C_ABTC_RE3PMP.cs |
% EAC_ABTC_RE3PMP.Designer.cs
% EGC_ABTC_RE3PMP.resx
|| licenses.licx
%] ReadMe.html
4 [T EBC_ABTC_RE3.Model
I > [« References
[ ESC_ABTC_RE3
4 [ EocAbtcRe3
] AbtActionltems.cs
)] AbtAddress.cs
) AbtcEvents.cs
f,ﬁl AbtContacts.cs
] AbtContactTypes.cs
] AbtEntity.cs
#] AbtPeople.cs
] AbtPeople2Entity.cs
] AbtPostCode.cs
#] AbtProductSpec.cs

LA A A A A A A A

The code has now been added to the model and is visible in the solution explorer

Arena Business Technology Pty Limited
http://www.arena.net.au
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But we do not yet have a package selected for the EcoSpace. Using the solution explorer access “Select
Packages”

Sl TR e HE|DLE[=,
E6C_ABTC_RE3EcoSpace.cs [Design] ¥ Solution Explorer
(S EIEE R
& persistenceMapperSharerl ; Solution "E6GC_ABTC_RE3' (3 projects)
. |2 E6C_ABTC_RE3
4 (57l ERC_ABTC_RE3.EcoSpace
»  |+3] References
> [ Properties
4 ] E6C_ABTC_RE3EcoSpace.cs
%Y E6C_ABTC_RE3EcoSpace.Designer.cs
2 o] EAC_ABTC_RE3PMP.cs
% E6C_ABTC_RE3PMP.Designer.cs
% E6C_ABTC_RE3PMP.resx
|| licenses.licx
#] ReadMe.html
4 (57l ERC_ABTC_REZ.Model
»  |+3] References
[[J EBC_ABTC_RE3
4 |7 EbcAbtcRe3
> #] AbtActionlterns.cs
> @] AbtAddress.cs
> ] AbtcEvents.cs
> &) AbtContacts.cs
> @] AbtContactTypes.cs
> @] AbtEntity.cs
> ] AbtPeople.cs

SHE a0 am T Y

PRSI SRS 8 Team Explorer B2 Class View

i Output

Arena Business Technology Pty Limited
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There will be no package as shown
% Select UML Packages for the ECO Space X

Available UML Packages Selected UML Packages

Cancel

]
-

So cancel and [Build Solution] or [F6] to build the solution . We should see “========== Build: 3
succeeded or up-to-date, 0 failed, 0 skipped =========="and now we have a package
ﬁ Select UML Packages for the ECO Space . S|

Available UML Packages Selected UML Packages

E6cAbtcRes. EscAbtcRe Package :

Cancel

]
-

Arena Business Technology Pty Limited
http://www.arena.net.au P
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1) Select the UML package from the available package and [OK]

ﬁ Select UML Packages for the ECO Space

)

Available UML Packages

K

Cancel

II

Selected UML Packages

E6cAbtcRe3. E6cAbtcRe3Package

2) OK

At this stage the model has no classes so BUILD THE SOLUTION again

AR HHL S

3) Validating the model should now give

Info: Model validated OK!

The application exe and dlls should all exist and be valid for execution.

Arena Business Technology Pty Limited
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2. Testing the Reverse Engineered Package

WARNING THIS PROCEDURE WILL MODIFY THE EXISTING LEGACY DATABASE. PERFORM ONLY SAFE OPERATIONS OR

USE A TEST DATABASE.

1) Forml, the default form will alreader have the [Debugger] button.

L R S | R e e I = B I T LI B St | 1 =] = R ]

E6C_ABTC_RES.ecomd| Forml.cs [Design] =

2 Forml =R

Arena Business Technology Pty Limited
http://www.arena.net.au
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2) We can now run the application and test connectivity and persistance

ﬁ EcoSpace debugger

File

Ciasses and OCL | Dity Objects | Undo/Redo | ECO Log | Syme |

AbtActionitems

AbtAddress

AbtCortacts

AbtContact Types
Ent

ity
AbtPeople
AbtPeople2Entity
AbtPostCode
AbtProductSpec
AbtSalesPhase
AccAccount
AccBankAccount
AccBank Transaction
ECOModelRoot
FrtMatrix
Import Embit

-

Type

Dt

24/03/200910:...

26/03/2000 8:4...

27/03/2009 09....

30/03/2008 20:...

31/03/2009 10:...

01/04/2000 08:...

02/04/2008 11:...

Expression

Evaluator IDbjed Constraint Language {OCL}

-| Link expression to selected object above

(QCL Expression is OK

3) Test persistence by adding an object and “Update Selected” object on the EcoSpace Debugger’s

Dirty Object list

Arena Business Technology Pty Limited
http://www.arena.
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[ gﬁ EcoSpace debugger
| File N N
Classes and OCL | Dirty Objects | Undo/Redo | ECO Log | Sync |

Type AsString State
(S0 AbtcEvents AbtcEvents

24/03/2009

Update

5

n v

(((% Class has no constraints T

3. Correcting Reverse Engineering Problems
(With thanks to Dmitriy from Argo Computing http://www.argocomputing.com.au/ )

You may have found find that in ECO, the reverse engineered result may need adjusting. Updating the

selected “dirty object” may fail.

Unhandled Exteptl'nn‘ - = l l *—

Eco.Persistence.Connection.DatabaseOperationFailedException: ExecSQL error: Cannot insert explicit value for identity column in table 'ABTC_Events' when IDENTITY_INSERT is set

to OFF.
SQL: INSERT INTO [ABTC_Events] ([Event], [id], [DT])
VALUES (@Event, @id, @DT)

Here’s what | had to do to correct for an Identity column in SQL 2005.

Using the ModIr Diagram and the Properties Panel

Arena Business Technology Pty Limited
http://www.arena.net.au
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1) Set the PrimaryKeyMapper on the AbtcEvents class to Autoinc

Properties

AbtcEvents PlacedClass

g 21 =]
FormerMames
GenerateDefaultRegions False
IsAbstract False
Is5ealed False
Mame AbtcEvents
OptimisticLocking = Default=
Package EGcAbtcRed
Persistent True
PickedFeatureVisibility ShowAll
Presentation
PrimaryKey [id]

Size normal

2) Set the Type of the ID Attribute to Autolnc

Properties

id Attribute

el =
CodeComment
Column name [id]
DefaultDbValue
Delayed Fetch False
DerivationOcl
FormerMNames
HasUserCode False
InitialValue

gtmts"i‘gm Is StateAttribute False
id: Autaing Length 255

Mame id
PersistenceMapper <Default>
Presentation
Savefction DbAssign
SetterVisibility Default
Tagged Values (Collection)
Visibility Public

Arena Business Technology Pty Limited
http://www.arena.net.au
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3) Change the SaveAction of the ID Attribute from Freeze to DBAssign
CodeComment
Column name
DefaultDbValue
Delayed Fetch
DerivationOcl
FormerMames
X HasUserCode
id: Integer InitialValue

Is Statedttribute

Length

Marme

PersistenceMapper
Presentation

fid]

Falze

False

Falze

255

id
<Default>

[Sovehcion i

SetterVisibility
Tagoed Values

4) [GenerateCode] and [Build] the solution and re-test

Arena Business Technology Pty Limited
http://www.arena.net.au
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D. Save the Solution

At this stage we have all we need to interact with a legacy database. Save All, Close the solution. Now is
a good time backup the project or check it in to your source repository and create you FinalBuilder
project.

The next step is to create a new model and database designed with ECO capabilities in mind. We will use

the ECO wizard to generate a new project.

EOD

Arena Business Technology Pty Limited
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Index No index entries found.
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