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PevRSIt Context: Berger-Levrault

5 Centuries old 1700 employees 5 Continents 51000 clients that
company reach millions of users
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Technology evolves, information systems
must evolve too:
Migration Happens
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PevPUlt Microsoft Access Solutions @ Berger Levrault

ooon

> 90 Solutions 900 to 2700 Forms x Solution
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PevPSIt Migration Context: Objectives

e Standalone to Multi-layered
e Monolith to Microservice
e Desktop GUI to Web GUI
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PevRSit Migration Context: Requirements

eSelective
e Up to date Data

’ |I’1T6I’C.ICTIV6 * Precise and Detailed Data
e |[feratfive * Memory & CPU
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What does the literature propose as
first step on migration?
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PRSIt Related Works

e AST Extracted from text files
e Focus on a static structure of the software
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PRSIt Related Works

e Runtime crawling
e Behavior dynamics and real composition
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PRSIt Related Works

e Static analysis enhanced by dynamic
e Dynamic analysis enhanced by static
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Microsoft Access: a Partially
Observable Domain
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Ber?er

Levrault Microsoft Access

; i
® O o
4GL Language Provides First Class Citizens
Point and Click Development GUI: Form and Reports
Generates GUI related code Functional: Class Modules, Modules and
Produces Software based on infensive Macros
GUIl Interaction Data: Tables and Queries

Uses proprietary binary format
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Levrault Microsoft Access: An Application Overview
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Microsoft Access: GUI Exporting Limitations
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PevPSIt Microsoft Access: Programmatic Exporting

e Saves a Microsoft ,
Access first class *Loads an object

citizen as a file from a file

* Heterogeneous outfput Non documented
* Non documented
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How to practice a structural analysis
on an application if all the data is
inside the IDE?
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PSVRSit Study path

Can we obtain an application representation by querying the
IDE runtime?

Are we able to reengineer the meta-data sources into a model?

Is the obtained model suitable for migratione

Analysing Microsoft Access Projects: Building a Model in a Partially Observable Domain | Santiago Bragagnolo | santfiago.bragagnolo@berger-levrault.com



Berger
Levrault

Can we obtain an application
representation by querying the IDE
runtime?
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PevPSIt Microsoft COM Technological Overview

1010 -
1010 -

STANDARD BINARY COMPONENT OBJECT
INTERFACE MODEL
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Levrault Microsoft Access Object Model & COM

Application
— i Forms DbEngine CurrentProject |
= References
Controls AllForms o
Workspaces
—|  Heporis - DoCmd AllReports |4——
TableDefs (=
L Controls AllMacros |[=s—
- Screen
o Modules CurrentData |-

QueryDefs o

AllTables (=

Fields o}

AllQueries |«

Parameters |=+—
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PEvalt Object Model Overview

COM Handle  pginter to a remote object

Application: DoCmd: Command object. Reifies the available operations
Represents @

running References: Collection of static dependencies
Microsoft
AcCcess CurrentProject: Project currently opened by the running application. Contains

Forms, Reports, Modules and Macros descriptions

Application
CurrentData: Database currently opened by the running application.
Contains TableDef and QueryDef

Forms Reports and Modules: Collections containing the opened Forms /
Reports / Modules. Each object is bounded to the real “thing”
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Re-Engineering Challenges

DapandsOn

Concept Access Object
| Application
el DO Cmd
One To Many
Form
— AllForms
% (o) e o Forms
2 0]
M
One To One
Control #{ Controls
Height
Many to One —y Properties
Location
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Are we able to reengineer the meta-
data sources into a model?

Analysing Microsoft Access Projects: Building a Model in a Partially Observable Domain | Santiago Bragagnolo | santfiago.bragagnolo@berger-levrault.com



PEvalt Mixing Static and Internal MS Access information

Microsoft Access Analysis
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Berger An Architecture Implementation for an Online Model

Levrault

vV W

programHandle _
dataHandle remote entity
roject 1-2 1..1
AccessProj Lo COM Handle #+ AbstractEntityWithBackend

1..1
loaded |entity
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Berger Addressing challenges

Levrault

programHandle
dataHandle

1.2 1.1
AccessProject COM Handle e AbstractEntityWithBackend

remote entity

Each model type must know which readings return COM

- 7 entities. A factory is used for mapping by COM type
loaded [entity ‘ ‘ ‘ ‘ ‘
LoadableObject Control Property
ﬁf_l J_ﬂj % Only Loadable objects are mapped to more than one entity.
O S Toee T ey iy o O i S This is managed individually

_______________________________________________________________________

Managed At the level of LoadableObject Class

When reading properties a Factory that is used for mapping
types by property value
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Berger Addressing Restrictions
Levrault

programHandle

dataHandle remote entity
: =2 an c#' ntity Wi = . . .
-——H Project -COMH dle AbstractE nzyﬁwnnmﬂd‘ The Onllne nature Of the |mp|ementat|0n ensures up to date
Iola(-i.eljentity ‘ ‘ data
LoadableObject ‘ ‘ Control ‘ Property
WL1 _________ J—ﬂﬁ _______ % _____ Our solution can access what ever information reachable by
E—Form ii— %i Module i i ComboBox ii— H TextBox i E—Back(:olor iir ii— Layout i COM

Lazy load + caches
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Berger A Metamodel Implementation for an Online Model

Levrault

<<Stateful Trait>> Properties 0 ..~
Widget - Property

Module e e o
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Is the obtained model suitable for
migration?
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Berger Is the obtained model suitable for migration?

eviatit Validation Required!
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Berger Is the obtained model suitable for migration?

eviatit Validation Required!
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|=2|] Home X

#=. Northwind Traders

Andrew Cencini v 12}
Active Orders Inventory to Reorder Quick Links
# -  Status = Date = | Customer =~ Product = | QtyAvailable - |+
81 New 4/25/2006 Company C Northwind Traders Boysenberry Spread 0 View Inventory
80 New 4/25/2006 Company D Northwind Traders Dried Pears 0 View Orders
Northwind Traders Curry Sauce 0 View Customers
Northwind Traders Fruit Cocktail 0 View Purchase Orders
Northwind Traders Scones 0
= View Suppliers
Northwind Traders Beer 0
Northwind Traders Clam Chowder 0 View Employees
Northwind Traders Chocolate 0 View Shippers
T e T i = Sales Reports
| Record: 4 Search

How should a replica look like?

-2| Home X

#=, Northwind Traders

| Andrew Cencini N {2}
Active Orders Inventory to Reorder Quick Links
# - | Status ~ Date ~ | Customer = Product ~ | Qty Available ~
81 New 4/25/2006 Company C Northwind Traders Boysenberry Spread 0 View wentory
80 New 4/25/2006 Company D Northwind Traders Dried Pears 0 View Orders
Northwind Traders Curry Sauce 0 View Customers
Northwind Traders Fruit Cocktail 0 View Purchase Orders
Northwind Traders Scones 0
T View Suppliers
Northwind Traders Beer 0
Northwind Traders Clam Chowder 0 View Employees
Northwind Traders Chocolate 0 View Shippers
v R e e i Sales Reports
1 Record: Search
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PevPUlt How do we replicate a project?

1. Access allows programmatic creation .

CreateForm |

Projects D

First Class Citizen ~ [____Form
SetFormProperty 1

Controls / Columns D

Properties

Apnlicati
CreateTextBoxLB%m'#

u

|
| TextBox |

I
SetControlProperty !
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Berger General demographics

Levrault

Project Remote Table Remote Query Module Classes Report Forms

Table Query
Northwind 0 20 0 27 6 2 15 34
CUTLCOMP 0 1 0 0 3 0 0 0
CUTL 7 3 0 1 26 62 0 8
CRIR 5 4 0 16 6 0 2 3
CPDI 0 1 0 0 2 0 0 0
CHABIL 11 2 0 27 8 1 1 10
CDDE 0 1 0 0 2 0 0 0
CAUNIT 0 1 0 0 4 15 0 1
ACCUEIL 25 7 0 13 6 67 5 33
Access Examples 0 10 2 14 11 1 8 13
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Berger Results Overview

Levrault

Reference Table Query Module Report Forms Total

#Elements 70 98 100 222 31 102 623
#Replicated 69 50 98 222 31 102 572
#Failures 1 48 2 0 0 0 51
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Berger Validation Methodology

Levrault

O—v Build Replica

analysis

weight errors
P’“g;’;"rf““ load model
programatic load model

export

diff

weight

Analysing Microsoft Access Projects: Building a Model in a Partially Observable Domain | Santiago Bragagnolo | santfiago.bragagnolo@berger-levrault.com




Berger Completeness and Failures Overview

Levrault

Completeness Failures
120 123

10 — T ioo & =
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Z2| Home X

#=. Northwind Traders

Andrew Cencini

Human Insight & Opinion
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# - Status - Date » | Customer
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Quick Links
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Berger Threats to Validity

e 10 Projects e Different versions between

e 623 Components origin and destinaftion may
« Many kinds of suppose a problem

projects may not be
represented

e Approach based on SaveAsText
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PRSIt Discussion

1. Source version control-based solution

Undocumented features

2. Context and performance

Selectiveness

3. What our validation does not validates

Text representation is incomplete
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PRSIt Contributions

o® ,
1 Novel approach on modeling &Z’Z[a/—
RMod ‘

4 Challenges — 3 Real industry requirements

1 Implementation

& [@RIStAL

] VO”d Oﬂo N O p prOO C h Centre de Recherche en Informatique,

Signal et Automatique de Lille

Do you have some Microsoft Access or Visual Basic 6

Based Migration? S. Bragagnolo
@sbragagnolo

’ santiago.bragagnolo@berger-levrault.com
LEt S Work together! @ santiago.bragagnolo@inria.fr
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Results: Forms

Forms

Projects Completeness Failures

Max Min Median SDeviMax Min Median SDev
Northwind 86.24 61.55 69 4.72| 8.68 5.32 9 0.73
CUTLCOMP - - - — - - - —
CUTL 86.73 63.46 82 8.45| 7.62 1.66 5 1.79
CRIR 74.73 73.06 74 0.96| 8.31 8.18 9 0.064
CPDI — - — — — - - -
CHABIL 78.3 65.89 70.5 4.14| 8.95 5.44 6 1.134
CDDE 100 98 100 0.83 0 O 0 0
CAUNIT 79.96 79.96 79.96 0| 5.27 5.27 5.27 5.27
ACCUEIL 92.71 70.01 78 6.22|15.71 2.49 6 2.7
Access Examples 88.52 61.91 76 8.35/34.05 6.6 9 7.25
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Results: Reports

Reports

Projects Completeness Failures

Max Min Median SDev|(Max Min Median SDev
Northwind 71.55 65.97 70 1.5|16.57 11.33 16 1.3
CUTLCOMP - — — — - — — —
CUTL — — — — - — - —
CRIR 73.13 71 73 1.5|20.64 15.64 18.5 3.54
CPDI — — — — - — - —
CHABIL 71.21 71.21 71.21 0(13.87 13.87 13.87 0
CDDE - — — — - — — —
CAUNIT - — — — - - - -
ACCUEIL 74.57 73.34 74 0.53(14.16 13.87 14 0.13
Access Examples 90.14 66.1 72.5 7.48|18.15 13.87 16 1.51
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Resulis: Tables

Tables

Projects Completeness Failures

Max Min Median SDev|Max Min Median SDev
Northwind 100 O 100 23.72| 22 O 0 5.14
CUTLCOMP 100 O 100 2762f O O 0 0
CUTL 100 O 98 5041, 10 O 0 46.43
CRIR 100 O 99 46.04| 100 O 0 44.42
CPDI 100 O 100 2762f O O 0 0
CHABIL 100 O 0 50.65| 100 O 0 50.38
CDDE - - - - - - - -
CAUNIT 100 98 100 0.75f O O 0 0
ACCUEIL 100 O 0 49.6/ 100 O 100 50.63
Access Examples 100 0 99.5 3234, 90 O 0 17.65
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Berger Results: Queries

Levrault

Queries

Projects Completeness Failures

Max Min Median SDev|Max Min Median SDev
Northwind 100 100 100 of 15 O 0 3.05
CUTLCOMP - - — - - - - -
CUTL 100 100 100 o0 0 O 0 0
CRIR 100 88.46 100 288, 0 O 0 0
CPDI - - — — - - - -
CHABIL 100 93.49 100 1.25 0 O 0 0
CDDE - - - - - - - -
CAUNIT - - - - - - - -
ACCUEIL 100 95.76 100 1.17) O O 0 0
Access Examples 100 0 100 25.81| 100 O 0 34.15
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Cevrault Weighting Errors Northwind

Replication

property
(1 o € {Failure}
0 0 € {Success} A |c,| =0A |p,| =0 property
|eo] P i
2 Fleot) 30 F(pod) child
F(0) = (0-91=1T+0.11=1T)0.5 o € {Success} A |c,| >0
pol °
E F(pot)
= Dol o € {Success} A |co| =0
\ o

property
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Northwind
C i
PevRSit Weighting Differences

Order List Form

Completeness(u) = (1 — M(u)) * 100) operty S

ORIGINAL
\ value

property * Attribute \:ED_Expoe.ed

child
(1 u € {Add, Remove}
0 u € {Same} '
lcul |p| value
5 M(e) Y M)
0.9=1 +0.1=1 0.5u € {ChildModif} A |c,| >0
|Pw | mg_'gl].“m child —» ﬂﬂH%E{qumnﬂmB}
> M(pui)
=1 u € {ChildModif} A|cy| =0 child
|p“| ) 3 Format
L Ur — Uo u € {PropertyModif} A ur,u, Section(detail) property SAME

MODIFY-CHILD

€ {Native type} child

Textbox{order)
child MODIFY-CHILD

l child
Label (Order Date Label) Label
SAME
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