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[bookmark: _Toc341446054]Introduction
[bookmark: _Toc341446055]Document Purpose
The aim of this document is to describe the process used to classify the customs central IT applications into different categories based on their functional size and complexity.
Along with a compilation of the theory related to IFPUG function point counting, this paper illustrates the application of the methodology within DG TAXUD, taking into account the architecture and specification framework common to these customs applications.
[bookmark: _Toc341446056]Target Audience
IT application managers on DG TAXUD and development contractor side, everyone involved in the classification of the customs central IT applications.
[bookmark: _Toc341446057]Structure
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[bookmark: _Toc341446058]Acronyms and Abbreviations
	Abbreviation or Acronym
	Description

	BR
	Business Rule

	DET
	Data Element Type

	EBGP
	Elementary Background Process

	FPI
	Function Point Index

	FS
	Functional Specification

	IFP
	IFPUG Function Point (software functional size measurement unit – IFPUG FSM)

	IFPUG
	International Function Point Users Group 

	IFPUG FSM
	International Function Point Users Group Functional Size Measurement (for software)

	KPI
	Key Performance Indicator

	LDM
	Logical Data Model

	RDBMS
	Relational Database Management System

	S2S
	System-To-System

	SPM-REQ
	System Process Model and Requirements

	SRD
	System Requirement Definition

	TATAF
	TAXUD Technical Architecture Framework

	UIS
	User Interface Specifications



[bookmark: _Toc341446059]Glossary
	Term
	Description

	Function points analysis (or counting)
	Methodology used for the estimation of the functional size of an application.  The outcome of this methodology onto an existing (or documented) application is the FPI.

	Supporting Applications
	Customs applications supporting the trans-European Movement Systems.  These applications offer various published software features to their registered users.  These features are Management of Reference data, Business Monitoring and Statistics tool, Registered User Applications Conformance Testing tools.



[bookmark: _Toc341446060]Reference Documents
	Ref.
	Title
	Publishing Organisation
	Version
	Date

	[bookmark: R01][R0105]
	Function Point Counting Practices Manual
	International Function Point
Users Group (IFPUG)
	Release 4.3
	2009

	[bookmark: R02][R002]
	TAXUD IFP Calculator - application_version.xls
	DG TAXUD
	V1.00
	2012





[bookmark: _Toc341446061]The productivity matrix of the central IT applications
DG TAXUD has defined a software development productivity matrix that classifies the customs central IT applications into 9 different categories, based on functional size and complexity.


[bookmark: _Toc341446077]Figure 1: Productivity matrix

The application functional size is determined by the number of function points (IFP) counted based on the IFPUG FSM methodology (see chapters 3-5).
Functional size categories:
		small		0-500 
		medium	500-2000
		large		2000+
The complexity is based on characteristics such as architecture, security, availability (see chapter 6). 
A 10th category has been added for applications and projects that cannot be classified into one of the 9 productivity categories.
See chapters 7 and 8 for a full list of applications and their classification.


[bookmark: _Toc341446062]Functional Sizing
[bookmark: _Toc341446063]Definition
The Functional Size of an application quantifies its amount of work it can achieve for a user (either human or not). 
In other terms, application Functional Sizing quantifies an application from a user point of view, on both complexity and features aspects.
[bookmark: _Toc341446064]IFPUG Logical Model
[image: ]
[bookmark: _Toc341446078]Figure 2 : IFPUG Conceptual Model

Transactions are various kinds of elementary processes.  Transactions are defined from a business point of view (i.e.: meaningful for the user, human or not), as the minimal application usage that makes the system evolve from one business consistent state to another consistent state.
E.g.: enter a new Codelist, generate a new report, consult a list of TARIC codes. 
See section 4.2 for more details on how this has been defined and applied in the counting of TAXUD applications. 
[bookmark: _Toc341446065]Benefits of using the IFPUG FSM methodology
Some important aspects of IFP counting can be resumed in the following points :
·  IFP counting measures the functionality offered to the user in an objective manner, independent of the technology used to implement it;
·  Inner functions, which are not presenting user functionality, are not counted;
·  As this metric focuses on complexity and scope from a business perspective, it helps to implement business-driven prioritisation;
·  At an equal level of productivity, it helps to see how costs are affected by increasing application functionality.


[bookmark: _Toc341446066]IFPUG FSM Methodology Applied to DG TAXUD
Existing customs central IT applications have been counted using a simplified, 'fast' version of the IFPUG FSM methodology. The number of IFPs is calculated in a spreadsheet (see [R002]).
[bookmark: _Toc341175766][bookmark: _Toc341446067]System Boundaries Identification
[bookmark: _Toc341446068]Rules for identification
The system boundaries must be defined from a user[footnoteRef:2] perspective.  All relevant batch and behind-the-scene system logic must be included, if and only if described at functional level[footnoteRef:3]. [2:  As a reminder, user can be human or not.]  [3:  E.g.: a listener of a specific internal process responsible for internal event management should not be counted, as this will only be considered at design level.] 

In other words, all considerations related to design and infrastructure are not coming into play for what concerns system boundaries definition.
[bookmark: _Toc341446069]Location in TAXUD Documentation
For TATAF Applications, the system boundaries are described in the functional specification documents.  
For non-TATAF applications, like the Supporting Applications, the boundaries must be found in the system requirement definition (SRD).
[bookmark: _Ref340244802][bookmark: _Toc341446070]Filling the Excel sheet [R002] for IFP counting
[bookmark: _Toc341446071]Data structures
 Definition
The data structures are the basis of IFP counting. The logical data model of the application  has to be available in order to identify Data Elements and Data Groups.
A Data Element is the smallest data item entity having a business meaning.  In some cases this field is stored in the persistency layer (i.e. part of data model), in others it is not (e.g.: filtering data element).
A Data Group is a collection of data elements constructed to serve a specific business (functional) purpose.  E.g.: a table from the logical data model, a message specification, a web encoding screen.
Data Groups can be Internal or External, depending on the fact that these are maintained inside or outside of Application Boundaries.
Please note that data existing only to satisfy implementation purposes (e.g.: technical Codelists, surrogate keys) has no significance in the logical data model, and therefore is not included in the counting.

Logical data structure for counting, Third Normal Form
Each and every Data Element and Data Group composing the Logical Data Model (LDM) must comply to the third normal form[footnoteRef:4], in order to be valid for counting. [4:   i.e. : no data groups must be repeated, no data must be redundant and all columns must be dependent on a Key.  
] 

When no LDM was available, the PDM has been used as an estimator for related IFP Counting.  Most of the Physical Data Models are obeying to the fifth normal, and hence comprise many data elements and/or groups that are only used to implement the LDM into the RDBMS (e.g.: surrogate keys, cardinality tables for decoupling MxN relationships between logical data groups).

Location in Taxud Documentation
The LDM can mostly be found in Chapter 3 of Functional Specifications, for TATAF-compliant TAXUD applications.
If not, or if Application does not comply to TATAF, then the physical data model (PDM) has been used[footnoteRef:5]. [5:  In fact, when the RDBMS is Oracle for instance, a small query on the meta-data repository of the RDBMS can be used.  The one that was used at DG TAXUD for the counting of these non-compliant applications was the following :
<<
select owner, table_name as "Table Name", count(distinct column_name) as "Data Elements" from all_tab_columns
group by owner, table_name
having owner not in ('SYS', 'CTXSYS', 'XDB', 'CSMIG', 'SYSTEM')
>>] 

Place in XL sheet
In the template [R002] used by TAXUD for Application IFP Counting, the figure below illustrates where in this template the information about Data Structure has to be filled:
[image: ]
[bookmark: _Toc341446079]Figure 3 : location of LDM counting in calculator sheet – Master

(sample taken from QUOTA2 application counting)
[image: ]
[bookmark: _Toc341446080]Figure 4 : location of LDM counting in Calculator sheet - Detail

All the entities presented in figure 5 are taken from the relevant section of the FS dedicated to the LDM.

[bookmark: _Toc341446072]Elementary Processes
 Definition
Every type of Transaction (i.e.: Input, Output, Enquiry and Elementary Background Process) is a kind of a specific counting element called "Elementary Process":
[image: ]
[bookmark: _Toc341446081]Figure 5 : Elementary Processes Conceptual Model

To be counted as an elementary process, the transaction must be:
	-Meaningful for the user.
	-Complete.
	-Self-contained.
	-Leaves the business in a consistent state.
Practically, the counted transaction must have a business logic distinct from a previously counted transaction.  In transaction counting, this is normally the case if the input for counting Transactions is made for each and every application menu entry.  Afterwards, asynchronous parts of the application must be counted if and only if they are distinct from counted screens.  In existing TATAF applications this can be straightforward knowing that both communication channels are reusing the same internal messages[footnoteRef:6]. [6:  The option to begin the counting from internal messages aspect has been discussed and rejected, because not applicable to non-TATAF applications, and more difficult to count.  Indeed, counting the number of fields of each and every screen belonging to the same application is much easier to do compared to counting the number of distinct fields of an internal message specification, and identifying which are the internal messages participating to the same transaction.] 

Input Transactions
An input transaction enables information (data) to be passed into the System that results in a change of stored information, i.e., an instance of a record within an entity is created, updated or deleted.
Typical input transactions are Create/Update/Delete screens used to maintain data, and incoming interface coming from other applications (e.g.: S2S data synchronisation).
Output Transactions
An output transaction retrieves information of which at least one element is derived, e.g., calculated, and that is presented to one or more users (this could be a control signal (a binary stream) to another application — it doesn’t always have to be a report).
Practically, an output transaction is an enquiry transaction for which some "fields" are calculated.  Reports and statistics are typically output transactions.
Enquiry Transactions
An enquiry transaction uses retrieves information from the system and presents it to one or more users (remember a User does not have to be a person).
Practically, an enquiry transaction only retrieves a list of records, or retrieves a record prior to its update (in this particular case, two transactions: one Enquiry and one Input).
Elementary Background Processes
Validation EBGP
For simple validation processes, there is already one process associated with the management of the transaction for which a validation has to be made.  In other terms, all validation related to the format check of each element composing the screen, must not be counted twice.  So no EBGP has to be added for checking this kind of business/technical rules related to field formatting.
On the other hand, some applications like TARIC are making distinct checks in relation with other entities.  Many complex business rules have to be checked in this case, a premise for subsequent treatment.  This kind of preconditions are typically checked by EBGP, and have to be counted in this case.


Batch Job EBGP
Only batch jobs having a signification for the user have to be counted.  Internal batch jobs, associated with the design of the application (e.g.: regular backup of the database) are not participating to this counting.
Typical example is made of the "Batch and Reporting" feature present in many TATAF applications.

Location in TAXUD documentation
In the documentation template used for TATAF Applications, the screen definition that has to be taken into account is the logical content of each screen, apart from the graphical chart. This part is normally located in the UIS. However for existing applications, it is often more practical to count the fields on the actual screen.
For applications to be developed, having no TS available yet, it is indicated in the chapter of the FS related to functional messages which interfaces[footnoteRef:7] will have to be realised with web screen and/or asynchronous messages received from/sent to CCN queues (or any other communications channels to be built in the future). [7:  Assuming that the counted application does follow the TATAF documentation template.] 




Sample 1: Input Transaction
[image: ]
[bookmark: _Ref340741571][bookmark: _Ref340741827][bookmark: _Toc341446082]Figure 6 : Sample of input transaction for CS/MIS encoding of unavailabilities
Input transactions are easy to identify: these transactions are used to persist data into the storage layer. In the sample from Figure 6, the data elements to count are all the data elements that are encoded by the user.
If fields are retrieved from the database[footnoteRef:8], for editing or deleting a specific record for instance, then an enquiry transaction has also to be registered for the counted screen.  [8:  (this is not the case in Figure 6 : Sample of input transaction for CS/MIS encoding of unavailabilit)] 

The number of fields counted is the sole input to determine if the screen complexity is Small, Medium or Large. This complexity is the only counting attribute that has to be recorded per transaction. In case of input transaction, the number of fields for this complexity assessment is lower than 5 for Small complexity, between 5 and 15 included for Medium complexity, and higher than 15 for Large complexity. 



Sample 2: Enquiry Transaction

[image: ]
[bookmark: _Ref340755104][bookmark: _Toc341446083]Figure 7 : Sample of Enquiry Transaction illustrated by CS/MIS current schedule of unavailabilities visualisation screen

Enquiry transactions are used to retrieve data from the storage layer. In the sample from Figure 7, both master and detail sub-screen are shown. The counting of data elements has to consider both screens, because both screens are needed to retrieve the total amount of possible information for the same business enquiry transaction.
If the field are retrieved from the database without any calculations (e.g. : statistics), this is a simple enquiry transaction. 
Like in other types of transaction counting, the number of fields counted is the sole input to determine if the screen complexity is Small, Medium or Large.  In case of an enquiry transaction, the number of fields for the transaction complexity assessment is lower than 6 for Small complexity, between 6 and 19 included for Medium complexity, and higher than 19 for Large complexity. 



Sample 3: Output Transaction

[image: ]
[bookmark: _Toc341446084]Figure 8 : Sample of Output Transaction illustrated by CS/MIS CCN Statistics General Dashboard

Output transactions should not be confused with enquiry transactions.  An Output transaction can be considered as an enquiry transaction involving  derived data (e.g.: calculated fields, formatted fields). Reports and Output to Other Applications are also falling under this definition, and therefore are to be considered as separate output transactions when counting an application.
Like for an enquiry transaction, the number of fields for an output transaction complexity assessment is lower than 6 for Small complexity, between 6 and 19 included for Medium complexity, and higher than 19 for Large complexity.
 


Sample 4: Validation EBGP

Some complex Business Rules are to be counted as Background Processes. 
When a validation only involves Technical Code list checking and Pattern Validation, no background process has to be considered as this is counted "by default" in the input transaction (reminder: an Elementary Process is already counted for such a transaction).
Nevertheless, in case of complex validations or business rules where external[footnoteRef:9] logical entities are involved, these have to be counted as specific Background Processes.  An Application Counting sample for illustrating this complex validation counting can be viewed in the TARIC3 calculator sheet. [9:  i.e. external to the transaction that is being counted.] 


Sample 5 : Batch Job EBGP

Batch processes are typical EBGP. An example of such batch jobs are the automatic synchronisation messages, associating registered users and registered reports and/or messages, issued after a subscription.
The message content and reports have already been counted in corresponding output transactions, there is no need to re-count these again.  Only the batch jobs themselves need to be counted as EBGP.

Place in Excel sheet [R002]

[image: ]
[bookmark: _Toc341446085]Figure 9 : sample filled application counting sheet: CS/MIS
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[bookmark: _Toc341446073]Assumptions
Some assumptions were made during the IFP counting of the customs central IT applications. 
	
	Topic
	Assumption

	1
	Login and change password screens
	Counted as input transaction with 2 fields, not as background process.

	2
	Screen only composed of links to published DTD's and XSD's 
	Counted as input transaction, 1field per link.

	3
	Links pointing to external web sites
	Counted as input transaction, 1field per link.

	4
	Screen with two fields and one button. Clicking on the button redirects to another application where the two fields are used as parameters
	Counted as two data element types (DETs) for the two fields in an output transaction (the results are not counted since they are out of the boundary of the system).

	5
	How to determine if there is an elementary background process associated with an input screen?  
	EBP only if e.g.  complex validations. 
Input transaction is already an elementary process, so it is not necessary to count once again a sub- process whose existence is only due to design decision.

	6
	TATAF history tables
	History tables are not counted as data elements, but the process of maintaining the history is counted as one background process per table.

	7
	Non-TATAF history tables where only physical data model exists (i.e. : no logical data model, usually located in Chapter 2 of FS) 
	These tables are counted.  E.g. CS/RD, CS/MIS.  

	8
	Copy/pasted database schemas and screens related to other domains (separated screen, separated data elements, separated specs, no data model) 
	These tables are counted.  E.g. CS/RD, CS/MIS.  

	9
	TATAF work package (WP) mechanism
	Mechanism for 'save as draft' and 'publish' counted only once.

	10
	Same input function either via web-interface or via system-to-system
	Counted as 2 different input transactions.

	11
	Validation/business rules (e.g. involving checks in other tables).
	One EBP per complex business rule.
See section 4.2.2.5.

	12
	Multi-lingual descriptions
	If the logical data model is existing and there are no dependencies with the number of records storing the various descriptions, the description is only counted once, not for every language (functional size should not grow because extra language is added).

If there is a functional difference between versions in different languages (e.g. if logical data model does not exist and multiple tables exist), the descriptions in the different languages are counted separately.









[bookmark: _Toc341446074]Complexity assessment
The following factors are taken into consideration when assessing the complexity of an application.
	Functional size
	The number of IFPs determines the functional size of an application. 

	Legacy
	Legacy is the term for legacy applications and data that have been inherited from languages, platforms, and techniques earlier than current technology. More legacy implies a higher complexity factor.

	Interoperability
	Interoperability refers to the capability of the application to interact with other applications e.g. exchanging data via a common set of exchange formats, to read and write the same file formats, and to use the same protocols. The more applications impacted by/connected to/related to, the host Application the more complex the host application becomes.

	Business process continuity
	The host application can have an direct impact on the business continuity. The impact can range from little disturbance to the business continuity such as a reporting tool or it can have a high disturbance to the business continuity because it concerns a primary business functionality (e.g. functionality for the primary banking application). The higher the disturbance on the business continuity could be the higher the complexity of the host application.

	Design for maintainability
	Design for maintainability is the design which ensures fast, correct and easy identification and resolving of a fault within a software component. Structure (strong modularity) and self-descriptiveness (self-descriptive code and well written documentation) are key elements to this design. 

	Security
	Non-functional security requirements are activities needed to guarantee prevention of unauthorized access to software functions and data that are not part of the functional design. E.g. privacy requirements such as data encryption, policies regarding transmission of data to 3rd parties or access requirements such as limit each account to one login at a time or restriction of where an application can be used or deployed.
The complexity of the host application increases as more non-functional security requirements are needed.

	Reliability
	Reliability are the non-functional requirements referring to the capability of the system to maintain its service provision under defined conditions for defined periods of time. Elements are fault tolerance (ability of a system to withstand component failure) and recoverability (Ability to bring back a failed system to full operation, including data and network connections). If the host application has a low reliability, the complexity is lower than if the host application has a high reliability.

	Portability
	Portability are the non-functional requirements referring to the usability of the same software in different computing platforms (a place to launch software which can be operating systems, frameworks and hardware) . The possibility of installing the application on different platforms and the ability to change the application to work on new computing platforms play a role. The higher the business demand for  portability is the more complex the host application is.

	Defect density
	A defect is an unplanned problem that causes an application to fail to execute or creates the possibility of erroneous results. The failure of an application to meet its intended functionality, if not previously known and approved, is also considered a defect. The less defects are allowed in the host application the more complex it becomes to program because the programmer needs to check on quality much more often.

	Platforms
	A platform is the type of architecture on which the application/enhancement is built.
Mainframe: A large-capacity computer, mostly centralized computer environments.
Client Server: Application with tasks performed on separate, network-connected computers, at least one is a programmable workstation such as PC. 
Web/Thin Client: Includes websites as well as applications that can be accessed from the website. 
Service-Oriented: An application topology in which the business logic of the application is organized in modules (services) with clear identity, purpose and programmatic-access interfaces. In SOA, data and business logic are encapsulated in modular business components with documented interfaces. 
Desktop/Client Only: This includes applications where the application’s data management, logic and presentation reside on a desktop/client only.
The complexity of the host application increases with the number of different platforms used.

	Performance
	The performance of the application concerns the (response) time and amount of workload (throughput) the application can deliver to the end user. A host application with needs to comply to  high performance business demands of  low response times and high throughput is more complex than a host application which does not need to be high performance.

	Experience of the team
	The experience of the team with the application is a factor impacting complexity. A team with a low experience adds more complexity to the project than a team with a high experience.


[bookmark: _Toc341446075]Productivity matrix



[bookmark: _Toc341446076]CI list

	ID
	IT system/application (CI)
	Acron.
	IT system/application family
	Functional size in IFP
	Functional size
	Complexity
	Prod. Cat.

	1
	New Computerised Transit System (NCTS)
	NCTS
	Movement systems and supporting applications
	 
	 
	 
	10

	2
	Export Control System (ECS)
	ECS
	Movement systems and supporting applications
	 
	 
	 
	10

	3
	Import Control System (ICS)
	ICS
	Movement systems and supporting applications
	 
	 
	 
	10

	4
	Central System for Reference data (CS/RD)
	CS/RD
	Movement systems and supporting applications
	6,996
	large
	medium
	6

	5
	Central System MIS (CS/MIS)
	CS/MIS
	Movement systems and supporting applications
	2,574
	large
	medium
	6

	6
	Standard Transit Test Application (STTA)
	STTA
	Movement systems and supporting applications
	1,916
	medium
	low
	2

	7
	Transit Test Application (TTA)
	TTA
	Movement systems and supporting applications
	1,334
	medium
	low
	2

	8
	SPEED-ECN (SPEED-ECN)
	SPEED-ECN
	Movement systems and supporting applications
	252
	small
	medium
	4

	9
	Standard SPEED Test Application (SSTA)
	SSTA
	Movement systems and supporting applications
	 
	 
	 
	10

	10
	Activity Reporting Tool (ART-2)
	ART2
	Internal
	1,970
	medium
	medium
	5

	11
	Combined Nomenclature (CN)
	CN
	Internal
	395
	small
	medium
	4

	12
	Suspensions (SUSP)
	Suspensions
	Internal
	525
	medium
	medium
	5

	13
	Community Risk Management System  (CRMS)
	CRMS
	Risk Analysis and Control
	2,475
	large
	medium
	6

	14
	anti-COunterfeit and anti-Piracy Information System (COPIS)
	COPIS
	Risk Analysis and Control
	2,774
	large
	medium
	6

	15
	Specimen Management System (SMS)
	SMS
	Risk Analysis and Control
	664
	medium
	medium
	5

	16
	DDS2-CM
	DDS2-CM
	Internet
	131
	small
	low
	1

	17
	DDS2-COL
	DDS2-COL
	Internet
	279
	small
	medium
	4

	18
	DDS2-EBTI
	DDS2-EBTI
	Internet
	150
	small
	medium
	4

	19
	DDS2-ECICS
	DDS2-ECICS
	Internet
	252
	small
	medium
	4

	20
	DDS2-EOS
	DDS2-EOS
	Internet
	218
	small
	medium
	4

	21
	DDS2-EXPORT
	DDS2-EXPORT-MRN
	Internet
	118
	small
	medium
	4

	22
	DDS2-SEED
	DDS2-SEED
	Internet
	149
	small
	medium
	4

	23
	DDS2-SURV
	DDS2-SURV
	Internet
	249
	small
	medium
	4

	24
	DDS2-SUSP
	DDS2-SUSP
	Internet
	247
	small
	medium
	4

	25
	DDS2-TARIC
	DDS2-TARIC
	Internet
	749
	medium
	medium
	5

	26
	DDS2-TRANSIT
	DDS2-TRANSIT-MRN
	Internet
	129
	small
	medium
	4

	27
	Economic Operators System (EOS)
	EOS
	Economic Operators
	1,796
	medium
	medium
	5

	28
	Economic Operators System (EOS-MRA)
	EOS MRA
	Economic Operators
	184
	small
	medium
	4

	29
	Regular Shipping Service (RSS)
	RSS
	Economic Operators
	347
	small
	low
	1

	30
	European Binding Tariff Information (EBTI-3)
	EBTI3
	Tariff and Classification
	394
	small
	medium
	4

	31
	European Customs Inventory of Chemical Substances (ECICS-2)
	ECICS2
	Tariff and Classification
	847
	medium
	low
	2

	32
	Information System for Processing Procedures (ISPP)
	ISPP
	Tariff and Classification
	100
	small
	low
	1

	33
	Quota Management (Quota-2)
	Quota2
	Tariff and Classification
	1,415
	medium
	high
	8

	34
	Surveillance management and monitoring (Surveillance-2)
	SURV2
	Tariff and Classification
	614
	medium
	medium
	5

	35
	TARif Intégré Communautaire (TARIC-3)
	TARIC3
	Tariff and Classification
	4,446
	large
	high
	9

	36
	CSI Bridge
	CSI Bridge
	TATAF
	132
	small
	medium
	4

	37
	HTTP Bridge
	HTTP Bridge
	TATAF
	 
	 
	medium
	10

	38
	User management (UM)
	UM
	TATAF
	86
	small
	low
	1

	39
	SPEED2
	SPEED2
	SPEED2
	 
	 
	 
	10
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