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Genesis is a methodology and toolset that is developed by Item Solutions. The approach is most probably
unique in the world.

Over the last few years the ‘Agile’-approach has gained a growing number of supporters and increasing
success. The Genesis methodology is based on these agile methods and practices ... but adds a few
extras.

Genesis bridges the gap between the functional design and the code base. Up until now, it was assumed
that only very formal processes and strict modeling could guarantee a serious level of control over the
development process. Genesis proves the contrary. With a minimum of formalism it achieves a perfect
link between functional design and code.

The most difficult aspect of developing software is controlling the entire development process. This
means streamlining a multitude of different sub processes; communication, creativity, project
management ...

But Genesis functions as an integrating methodology; using Genesis implies control and measurability.
Furthermore it is a facilitating methodology as opposed to an invasive one. It does not impose limitations

on project teams or its members, instead it supports and facilitates repetitive tasks.

Let’s see how it works ....

Page | 2



itam

solutions
1 Genesis workflow
The Genesis workflow can be graphically represented as follows:
XP@scrum
Functional
design
[ Seriton
N [P ’
Requirements { B o iy g )
[ Genesis |

Coding unit
tests

Coding /
functionality

Build process

You can see that Genesis integrates several practices from the agile community such as:

e Scrum@XP
e Test Driven Development
e Continuous integration

e Refactoring
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2 Genesis Functionality

2.1 Identifying business logic

When writing the functional design, all business logic is identified and ‘tagged’. This tagging process
actually means ‘making the functional design Genesis compliant’.

% g
o av's,

Set-up About
Genesis || Genesis

Initialize About

22 Tag as business logic group = Tag as repeating area {‘{) o= ,/; % g

DTag as | <nonex - » | Tag as repeating text -
Remove Tag all Highlight Reset About
Current type: <none> selected tags | hierarchy || business logic | selected tags | Genesis
Tagging Highlight Advanced About

The Genesis Tagger is used by the analyst to indicate what business logic needs to be tracked by Genesis.

2.2 Project management
The Genesis Silverlight Client provides all team members with a crystal clear overview of a software
project. At this moment, following functionalities are available:
2.2.1 Project overview

This overview clearly indicates the status of a project. The figure below is a representation of the current
status of a development project of some 15.000 hours.

Following things can be said about the current status:
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e The functional design needs to be adapted in the sections ‘Project Management’ and ‘CRM’
e Development has not started on ‘Document Management’

e Inthe ‘Project Management’ section, at least 1 unit test has failed. Also, at least 1 unit test is
erroneously linked to business logic

e Inthe ‘Human Resource Management’ section, at least 1 unit test has failed.
e For the ‘Finance’ section, a little bit more functionality needs to be developed

e Same for ‘Project Management’ ...

... and for ‘CRM’
So we can take a closer look ...

2.2.2 Drill down functionality

Throug ‘drilling down’ we can look at the whole application :

The failed unit test in the ‘Human Resource Management’ section can be quickly found

Complated I g7
Unkage N ;00
succass RN ooy

Human Resource Management

Click here ~

Finance
Complstea  INEGE_—_gs5x
Lnkage I ;00
Succass R 1 00%

Just click on ‘Human Resource Management’...

Click here

... and we immediately notice that the error is produced in the ‘Holidays’ section ... so we click ...
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Click here

... and click once more on ‘Use Case Add Holiday Request’ because that is where the red line appears

1 level deeper and we can look at the use case itself.

Preconditions 7.3.5 Use Case Add Hol

The user has business operation HumanResourceManagement_RequestHolidays .
_N_M, Preconditions

iday Request

Wi The user has business operation HumanResourceManagement_RequestHolidays.

7.3.5.2 Normal Flow

B The system shows s dropdown with employess visible to the currsnt user, by default the users own
employes is selected.

Normal Flow
The system shows a dropdown with employees visible to the current user, by default the users own employes = If the user has business cperation HumanResourceManagement_ViewHolidays or
selected. lidays, he/she can select his/her own name and the ones
If the user has business operation HumanResourceManagement_ViewHolidays or
u;.m.mg;a..muangm.m_uamgauolidap he/she can select his/her own name and the ones he/she is superior % Ifthe user has business operation HumanRescurceMsnagement_ViewAllHalidays or
of. IIHolid: /. y f

¥ che user has business operation HumanResourceanagement Viewallioideys or HumanResourcelans gement_HManageAllbolidays. he/che can see all employess that are in 2
HumanResourceManagement_ManageAlHolidays. he/she can see all employees that are in a business unit where the P :

user has these business operations for. The user can add 1 or more holidays to the request by completing following fields and clicking the “Add
Holiday™ buttan:

= g nt_| g
he/she is superior of.

The user can add 1 or more holidays to the request by completing following fields and clicking the *Add Holiday”

(e Field Optional  Type Data Validation
Field; Optional; Type; Validation Holiday Date N Date Control [Default value: Current date] Valid Date
[Default value: Current datel: Valid Date Holiday Time N Radio Button | [Values: “AN Day”, "AM", "PM”] Limit to list
Holiday Time: N: Radio Button: [Values: “All Day” . “AM". *PNY'] [Default: “All Day”]
ez =B e e Bl HolidayType N Drop Down [Data: every heliday type that is Limit to list
assigned to the user]
Employee N Person Drop | Ses sbove Limit to list
down
Number of days N Textbox Valid number
Comment Y Textbox Length of field

B The system shows an overview of all requested days

TestPersist_NewHoliday_|

[Dats: Employes, Date, Start Time, End Time, Holiday Type, Comment]

The system shows an overview of all requested days [WIN:7 the user requests mare than 1 number of days and the start date is not in a weekend, the system wiill
[Data: Employee, Date, Scart Time, End Time, Holiday Type, Comment] automatically pick the next day available that is nt in a weekend.

M th - » W Ifthe user has added all the necessary haolidays, he/she can dlick either the “Cancel” button to cancel the
& user requests more than 1 number of days and the start date is not in a weekend, the system will . - " - N

. heliday request or the “Submit Haliday Requests” button te confirm the holiday regquest.
automatically pick the next day available that is not in a weekend.

The use case is rather large so we scroll down
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2 failed unit tests + 1 piece of uncovered
business logic

... and here they are ...

...AsSelfForSelf_AuthorizedBusinessUnitWithBusinessOperationManageAllHolidays_NoSecurityExceptionThrown

...ervisedEmployee_AutheorizedBusinessUnitWithBusinessOperationManageaAllHolidays_SecurityExceptionThrown

...ployee_AuthorizedDifferentBusinessUnitWithBusinessOperationManageAllHolidays_SecurityExceptionThrown

...orSelf_AuthorizedDifferentBusinessUnitWithBusinessOperationManageAllHolidays_SecurityExceptionThrown

...ployee_AuthorizedDifferentBusinessUnitWithBusinessOperationManageAllHolidays_SecurityExceptionThrown

If the user tries to request a compensation national holiday for a national holiday that occurred in a weekend and the

IsweekendHoliday = false and he/she requested the compensation day before the national holiday, the system

shows an appropriate error message.
...t.Holidays.UseCaseAddHolidayRequest.TestAddCompensationWeekendHeliday_HolidayAlreadyHappened_MNoError

...idays.UseCaseAddHolidayRequest.TestAddCompensationWeekendHeliday_HolidayDidntHappenYet_ErrorisThrown

If the user tries to request a compensation national holiday for a national holiday that occurred in a weekend and the
IsweekendHoliday = true, the system shows an appropriate error message.

Missing unit test

No unit test found for business logic with ID="03845".
Please add a unit test that covers the described business logic.

It is clear that 2 unit tests have failed. Furthermore the block of business functionality at the bottom is
not covered by tests. This use case is therefore ‘not complete’ (so a bit more coding to do).
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2.2.3 Graphical representation of project progress

Genesis offers a very clear overview of project progress. Lots of graphs can be produced such as ...

2.2.3.1 Business logic coverage

This graph clearly indicates what business logic is covered by unit tests.

Only top values ...
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2.2.3.2 Acceptance test histoy

This graph shows the result of the acceptance tests.
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2.2.3.3 Completed use case history

This graph shows the evolution of the completed blocks of functionality (use cases).

m
M_
|
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Only top values ...

m
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|
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2.2.4 Lists

Several ad hoc lists can be immediately consulted ...

2.2.4.1 ‘Comments’-report

All communications between developers and analysts are shown.

Business logic

If the user tries to create a Lead Qualification for a Step that belongs to a different Scheme than the selected
Lead, the systam shows an appropriate error message.

Missing business logic
A unit tast was found for business lagic with ID="39536"_ but thers iz no busines: logic dascription in
| think this is required to prasarve consistency in the the analyziz document
databaze (ATQ) Please check whether the test needs to be removed, or a description neads to be added in the
document

TestQuzlifylezd_Stapdndleadial

Implemantad in the web layar, because this situation
would cause a security exception most of the times and

that would hide the business exception of the validation
messay

M3 Tasts.Canasis. CRM 5alas SalesTasks. UseCasaCraatahiailiales Task Tastbusinesslogicd 3404

Use Case View / Edit Sales Task
Alternate Flow

This iz not a reguirement anymare If a sales task is completed and the user tries to edit the sales task, the system shows an appropriate error
message.

- T lasTasks UsaCasaWiewEdi: 2sk ] i Task_EditSalesTaskAfarComplated_SusinassExcaption

Use Case Select Employee [ Contact / Company For Sales Task

Authorization is implemented in the Parsist Sales Task  LMASOLLL* [LL[s]1F

command
The user has business operation CRM_ManageSalesTasks for on of the business units. of the selected company

- Ganasis. CRM Salss SalasTasks Usals — 5k i i

Alternate Flow

The system only shows those companies, contacts who are visible to the user.

» Ganesis.CRM Sales.SalasTasks UsaC: rtactC: e

Mot testable - implamentad on the wab layer

Use Case View / Edit Qualification Stage
Business logic

If the user tries to change the Qualification Scheme of a Qualification Stage that is already in use by Lead
Qualifications, the system shows an appropriate error message.

Missing business logic
A unit test was found for business logic with ID="33%38", but thers is no business logic description in
I think this is nesded (ATG) the Sratrsiz document ) ;

Plzasa check whather the test needs to be removed, or a description needs to ba added in the

dacument

tEdity

Use Case Edit Qualification Step
Business logic

If the user tries to change the Qualification Stage of a Qualification Step that is already in use by Lead
Qualifications, the system shows an appropriate &Imor message.

Missing business logic
A unit test was found for business logic with ID="395%97", but thers is no business logic description in
1 think this is nesded (TQ) ey ) :

Flease check whether the test needs to be removed, or a description needs to be added in the

document.

Th

Use Case Project Priorities
Business logic

When a lot of transactions are made, the priarities of costcenters with the same parent should ba updated
accordingly

Missing business logic
I've add a tast with a lot of transactions to test the A unit tast was found for business logic with ID="00000", but thers is no business logic dascription in
methods that have something to do with 'move pricrity’, tha analysiz document.
and thay work.. Please check whather the test needs to be removed, or a description needs to bs added in the
document.

= Praj Projacts. Proj
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2.2.4.2 ‘Untestable’-report

This list shows all business logic, for which the development team considers the functionality as
impossible to cover with unit tests. This report forms the basis of testplan, so that automated tests are
completed with manual tests. This part of Genesis is currently being extended. The idea is to ingrate test
plan management with project and operation meta-data so maximum control over application quality is
attained.

Use Case Manage Purchase Orders
Mormal Flow

IThla wysham shows am ovendaw of all PO
[PONumbar, Dascription, Amomst, Curmnoy.Desoription, Axsigned Amount {Smeent that 15 2lrsady 2ssigned to
2 cosf} Busimass Uni, Requasilais, Reguester, Spprovallgte, Approvaer, sAcmapied f1sEalecisdftrus ffalss looni]
[Dufault &ll opan POPs of tea cunmnt month and cunrant year]
[FortOrder: PONMumisr Asc]

!

ITh'l USAF @0 accapd/ et panchass srdars: by 55iecisg tha purchass. orders and dicking the axoapt frefact
bution. The systam navigataes to a new papge see Uss Case Accupt/Reject Furchase Ordery Remarik: i Ehe wsar
doas mot have businecs oparakion ARanos_ApprovaFurchaseOrder for any busisass unlt, tha systam hides tha
“Accept PO and "Reject FO" bution

!

ITM usar @n add a new Parchass Order Request by clicking tha "40d PO Reguest” button. The sser iz
radirechad o 2 new pags {sew BEageast Furchase Order. Resnarik: H the wsar doss not have business oparation
Fmancs_RegusstPurchassOrders for amy Baesingss unlkt, ths systum hides the "Add PO Ruguest™ bulton

-
| Tha uzar @n edit 2 parchacs crder (5os Ues C2o B Punchass Dndery by Cicking on tha concunning row.

| Tha usar @n link ona OF MOrs Cosks to tha, purcicss order (3as Uss Case Unl bz To- Furchass Ordars)

Use Case Edit Purchase Order

Precondi

P
| Tha usar has salochad 2 paarchass order In tha PO ovarview (Tee. Use Cata Mamags Purchas e Onders)

Mormal Flow

I Tha systam display the detalis of the sohotad Purchass Onder.

Flald; Optional; Typa; Cata; Valldation

Businass Unit; N; BU dropdown; [Valuss: Selact ona + All busisass unit whirs tha cunmant sser bas businass
oparafien Anancs_ManagsFurchasaidrders for]; Limk o list
PONumber; Y, Labal

Walld PONumbar

Dhecs ol ptbea; M Tt Arsa

Walid Langth

Comment; ¥, Text box

Walid Isngts

Amount; B Text Box

Walld decimal

Carruncy; M; Dropdosm; [Valeass Al Cunsncas avallablal Limit to st
Current Euro. Rate; N; Labal; [Currant Ewrnfate of the, saloched currancy]
: Requasi Diafs; K Labal

Walld Datx

Ruquestar; M; Labal

Approval Cats; ¥; Labal

Apprower; ¥ Labal; Malus: Cerent Applicaticn Usar]

|+ Accapied; K Image; Valess: AccaptadfRejctad Imags]

| Undemaath the detalis of the currest Penchzse orier tha wser will be. abls to accapd/rglect the purchasa onder
(van Usu Casg AcoaptfReject Furcsaye Ordar). Aftar tha usar has armaptnd frejected tha PO, the systam updabec
th s In tha datalls v
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2.2.,5 Summary
Using Genesis leads to faultless and correct completion of development projects.

A small example of the process ...

2.2.5.1 Overview

All tests have clearly succeeded (white lines)
Alle testen zijn gelukt (witte lijnen) en alle functionaliteit is ontwikkeld (enkel groene cirkels). Eris
weliswaar vrij veel ‘untestable’ business logica (de witte ‘nevel’ rond de cirkels).

2.2.5.2 Graphs

The resume of this little project progress.

Business logic coverage ...

™) Uncovered business logic ™) Covered business logic

50 On 11/09/2007 a large part of business
logic was identified as ‘untestable’
Almost all functionality is covered by
automated tests

On 20/09/2007 all business logic is
covered by tests.
And so it should be when a project is

completed. Actually, using Genesis leads
to proper project delivery

First build on 10/09/2007.

48 blocks of functionality have
to be developed; 10 were
already covered by tests on the
first day.
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History of the acceptance tests ...

Closing a project means
B8 Failedtests " Ignoredtess (S Passed tesls completing all tests

successfully.

A number of tests were
ignored. This needs to be
remedied.

So finally, this(very small) project
consists of 7 use cases, which
were developed completely on
20/9/2007.

On 10/09/2007 only 1 use case
was correctly implemented.

The linkage of the code with the functional design will be clear in the next paragraph.
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2.3 Genesis Client Tools

The Client Tools integrate Genesis with the development environment. This environment is not limited to
1 technology. We currently have Genesis available for .Net and Java development.

Following functionality is offered by the Client Tools:

2.3.1 Link to code

Navigate to a unit tests with an error (so follow the red line)...

...jects.Projectinveoicing.UseCaseAddinveicePlan. TestBodyShoppinglnvoicePlan_StartDateRequired _Exception

...Cts.Projectinvoicing.UseCaseAddInvoicePlan.TestBodyShoppinglnvoicePlan_StartDateRequired_NoException

If the user tries to fill in a start date of an invoice plan and the invoice planner is of a type where IsBodyShopping =
false, the system shows an appropriate error message.

Projectinvoicing.UseCaseAddinvoicePlan. TestNoBodyShoppinglnvoicePlan_StartDateNotRequired_Exception

..rojectinveicing.UseCaseAddinvoicePlan. TestNoBodyShoppinglnvoicePlan_StartDateNotRequired NoException

If the user tries to add an invoice plan for a period that is already (partly) covered by another invoice plan of the
same invoice planner, the system will show an appropriate error message.

...Projects.Projectinveoicing.UseCaseAddinvoicePlan. TestinvoicePlanPeriods_BetweenTwoPeriods_NoException

And the test can immediately be localized in the codebase.

Link to -

’ ‘Cenerate stubs for use case
Link t0 a..

[ ‘Open business logic

! Cancel

To perform the link to code actions, the Genesis Client Tools needs to be installed.
If the client tools are not installed, an error page will be displayed.

2.3.2 Link to functional design

Inversely, the functional design can be immediately adapted to synch code and design.

Link to code

’ Delete unit test
[ ‘Generate stubs for use case

Link o >

(‘open business logic

! Cancel

To perform the link to code actions, the Genesis Client Tools needs to be installed.
If the client tools are not installed, an error page will be displayed.
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2.4 Genesis build server

The Genesis Build Server keeps the functional design synchronized with the codebase. By using
continuous integration the slightest difference between analysis and code is immediately detected.

This synchronization get clear when we compare the text of the MS Word document with the text in the
Genesis Database.

e Purchase Orders

6.3 Purchase Orders Preconditions

6.3.1 IU se Case Manage Purchase Orders The user is authorized when he/she has business operation Finance_ViewPurchaseOrders or

. Finance_ManagePurchaseOrders or Finance_ApprovePurchaseOrders.
6.3.1.1 Preconditions
CMS. Tests.Cenesis. Finance.PurchaseOrd. : Orders.TestLe Ords

B The user is authorized when he/she has business operation Finance_ViewPurchaseOrders or CMS Tests. Genesis.Finance PurchaseOrders UseCaseManagePurchaseOrders TestLoadAllPurchaseOrders
Finance_ManagePurchaseOrders or Finance_ApprovePurchaseOrders.

.. Tests Genesis. Finance.PurchaseQrders.UseC: haseOrders. TestLoadPurchaseOrderViewAsDaraset

6.3.1.2 Normal Flow
B The system shows an overview of all PO's rmal Flow
[FPONumber, Description, Amount, Currency. Description, Assigned Amount (Amount that is already The system shows an overview of all PO's
d te a3 cost) Busin Unit, RequestDate, Requester, ApprovalDate, Approver, [PONumber, Description, Amount, Currency Description, Assigned Amount (Amount that is already assigned to a
IsAccepted/IsRejected(true/falze icon)] cost) Business Unit, RequestDate, Requester, ApprovalDate, Approver, IsAccepted|IsRejected(true/false icon)]

[Default: All open PO’s of the current month and current year]

[Default: All spen PO’s of the current month and current year]
[SortOrder: PONumber Ascl

[SortCrder: PONumber Asc]

Il The user can filter the Purchase Order overview by: The user can filter the Purchase Order overview by: PONumber (textbox)
ﬁ _ text search on PONumb
@ PONumber (textbox) [Frectext search on PONumber]

aseOrders UseCaseManagePurchaseOrders, TestLoadPurchaseOrderViewAs Dataset_FilteradByPoNumb: ded
[Freetext search on FONumber]

% Description (textbox) The user can filter the Purchase Order overview by: Description (textbox)
[Freetext search on Description]
[Freetext search on Description]
i  Year (dropdown)
The user can filter the Purchase Order overview by: Year (dropdown)
[Values: All + 5 previcus years + 5 next years] ﬁ [Values: All + 5 previous years + 5 next years]
[Defalut: Current Year] [Defalut: Current Year]

...PurchaseOrders. UseCaseManagePurchaserders. TestLoadPurchaseOrderViewAsDataset_FilteredsyYear_Loaded
[Values: All + Every individual menth]

The user can the Purchase Order ovel by: Month (dropdown)
[DeFaul: Curant Menth] e

i Currency (dropdown)

% Month (dropdown)

[Values: All + every individual currency]
[Default: All]

% Reguester (dropdown)
[Values: All + every individus! employee that is active in the system (Person.IsActive)]
i Business Unit (Business Unit Dropdown)

[Values: All + All Business Unit where the user has business operstion
Finance_ViewPurchaseOrders or Finance_ManagePurchaseOrders for.]
[Defauit: Busin Unit selected on the h page]

% PO status (dropdown)

[Values: All + Open (all PO's that are not yet fully assigned te one or mere cost{s)) + Closed (all
PO’ that are fully assigned to one or more costs.)]

Of course, continuous integration in itself brings a lot of advantages. Fast feedback allows for easy and
rapid detection of bugs. As a consequence, they get fixed very fast.
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3 Genesis Topology & toolset

The deceptively easy and intuitive interface of the Genesis tools, hide a very extensive technical and
functional model. For reasons of confidentiality we can only describe them summarily.

Genesis facilitate the work of developers, analysts and project managers. Furthermore it offers a clear
insight into progress, status and quality of the project to non-technical collaborators.

Genesis consists of some 28 modules that are exposed via the following tools:

e Genesis tagger
De MS Word add-in that ‘tags’ the business logic

e Genesis reporting engine
The reporting engine creates the Genesis XML report by comparing the MS Word analysis, the
unit test codebase and the Xunit tes report

e Genesis Silverlight Client

In order to look at the Genesis results efficiently, the Silverlight Client is used.

e Genesis Client Tools

The Genesis Client Tools automate certain tasks such as opeing, updating or generating unit
tests. To accomplish this, the client calls specific automation clients such as a code automation
client or an analysis automation client

This automation client makes use of the Genesis protocol, which can be called by a browser

e  Genesis Test Generator
This component generates the ‘method stubs’ (empty methods or ‘test skeleton’) for the unit
tests

e Build2Genesis Services

The Build2Genesis system consists of 2 parts: a command line client and a service. The client
application is part of the build system. After every build the client will transmit the build info
to the sevice

e Genesis Intelligence Services

These services are being used as a frontend for the Genesis information in the database. The
service can be used by client-applications such as the Genesis Silverlight client, to collect
information about a certain project or build

4 Demo

If you would like to see Genesis in real life request your login credentials at www.itemsolutions.com
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