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2 Introduction

2.1 Scope and Purpose

This document describes the logical design of the ALCS Project Solution to manage Budget approval, Payment process and collection of Operational data.  This solution is an application and its database and should represent the backbone for any other application or requirements to manage core ALCS business in the future. 
During the project we follow these steps
· Projects global understanding

· Detailed Requirements gathering

· Solution Design

· Logical design ( database, controls, flows, users groups authority, views, etc …)

· Constraints ( access to network, confidentiality, etc …)

· Reporting

· Technical solution implementation

· Technology 

· Physical implementation
During the Understanding and Requirements gathering phase, we identify some key elements of design that are linked to 

· the core business processes

· the core data element 

· the need for reports and communication of auditable information

This is an important step for ALCS to demonstrate their ability

· to sustain Moroccan strategic 2016 objectives

· to communicate with accuracy about their performance measures

· to demonstrate their auditability 

· to become a leader in AIDS healthcare for other countries in Maghreb
This document is the basis to issue a request for proposal in order either to use an existing package that would be adapted or to develop a specific application. 
This document will describe or provide the global Solution Design 

· some basics of database design to ensure a right understanding of the concepts  and how to develop and implement the final solution

· the high level Database logical design ( without the description of the attributes)

· the description of the processes as described by ALCS members during requirements gathering phase and validation checkpoints

· the design of key screens to ensure both understanding of the processes / data flow / actions and validation by future users of the application

· the constraints and non-functional requirements  for implementations

We will not provide the technical implementation solution but some recommendations linked to the constraints and non-functional requirements. 
2.2 Design of the global solution
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We identified the Program/Project element as central to defining ALCS operations, as all actions/activities are directly linked to a specific program/project. Hence we will build a logical database design to sustain ALCS activities and to be flexible for various activities including Program/Project reporting.

3 Logical Design

3.1 Program / Project Definition

Nb: in this document we may use Program or Project terms for the same purpose. 

A PROJECT DEFINITION is the specification of a project with a fixed objective that is to be achieved with allocated funds, with the planned resources, and to an agreed level of quality in a given time.
The project is distinguished by its uniqueness, the element of risk involved, and its organizational importance. In the work breakdown structure it is structured hierarchically according to the order in which the activities are to be carried out.

An application needs to be developed to create, change and submit a project. This project definition will be laid out post contract signing and will be the backbone for various transactional activities for finance, administration and operations. 
Transaction data captured during various milestone periods of the project will be used to generate reports/ matrices to measure performance of project on various KPI elements (ex: Contraceptives distributed to target population).
Currently projects are mainly categorized in 5 groups in ALCS:
1. Prevention (PPM, PPF, PPR, PPO, PPMig, PuD)

2. Testing of HIV (CIDAG)

3. Sexually transmitted diseases: STD (IST)

4. People living with HIV (Support for people living with HIV)

5. Non funded projects to increase awareness

Data elements for project definition: These are the fixed and variable attributes required for defining project

Fixed attributes: Static attributes of the project, some of them are mandatory and some optional depending on the nature of the project
Variable Attributes: These attributes may vary depending on project. Example, number of activities may differ from a prevention project to test project

3.2 Basic concepts of DB logical design
Entity: an entity is some unit of data that can be classified and have stated relationships to other entities.
Data Model: an data model is a systematic way of describing and defining a business process. The process is modeled as components (entities) that are linked with each other by relationships that express the dependencies and requirements between them. Entities may have various properties (attributes) that characterize them. 
Example: A project is created using entities Target population, Funder Code and Activity Category. Please note that relationship may be 1:1 or 1:Many relationships. Like a project may have one target population, one funder and multiple categories
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3.3 Management of Project entity
3.3.1 Fixed attributes
· Project Name/Code: Unique and logical name of the project
· Creation Date: Date on which project was created
· Created by: Person creating entry in application 
· Change Date: Date on which project was changed (last)
· Changed by: Person who last updated project
· Validation Date: Date project was validated last
· Validated By: Person who validated the project
· Start Date of project: Start date of the project (this may differ from the creation date or change date) 
· End Date of project: End date of the project
· Target population(s): Type of population (e.g. professional sex worker etc)
· Funder Code(s): Name of Funder(s) for the project
· Project Manager name: Name of person managing project at national level
· Project status: Status of project (Created, Validated etc)
· Base level time unit: This is the base level unit of time e.g. Year

· Detailed level time unit: This is the detailed level unit of time e.g. monthly, quarterly etc

· Alert

3.3.2 Variable Attributes 
· Domain of service: Line item code
· Code activity UGFM: Code for WW funded project, this data element will be used in case where project is funded by WW
· Activity(s): Task to be performed in order to achieve project goal(s). Any project may have one activity or multiple activities. In case of a complex project, there may be further division of categories into sub categories. These activities will be referenced at the time of submission of request for payment process and capturing operational data. One of the major requirements is to accelerate data collection and efficiency. Operational data is used to check project status and generate KPI’s for status reporting and providing details to funders for continuity of the funds
· Sub-activity: Break down of activity to sub items based on category or sub category and other data elements involved in activity definition
· Budgetary item/Budget Category: Budget category
· Cost category of UGFM: description of Code for WW Funded projects
· Unit: Unit for cost
· Cost Unit: cost per unit
· Qte An2: Number of units
· Amount T1: Amount 1 (This may reappear for another base level time unit)
· Amount T2: Amount 2 (This may reappear for another base level time unit)
· Amount T3: Amount 3 (This may reappear for another base level time unit)
· Amount T4: Amount 4 (This may reappear for another base level time unit)
· Total Amount: Total of various amounts (This may reappear for another base level time unit)
· Number of months without any activity in project (e.g. no payment request submitted for last 2 months)

3.3.3 Creation and Validation process
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· Project lead creates project using template providing all fixed and variable attributes as agreed in the contract of the project and submits it for validation
· Notification goes to Validated By person mentioned in the project definition. He will have same view of data as the person who created project but in display mode only. He will have additional field “Comments” where he can capture the reasons for rejection or change he would like in the project definition. In future, display feature may change as well based on role base approach. Certain group of people may be able to update project elements while validating project.
· A group of people including person who created project will always have authorization of project

· Each of the changes will be captured in the log for audit purpose 

· Project can be changed at any point of time during its validity however each change needs to validated i.e. change and validation is a cyclic process; each change should be followed by approval
· Person validating project may approve or reject project for revision providing details in comments section field available. This field will help the person to modify project attributes accordingly. 
· A log will be created for audit purpose and KPI’s with the following details:

Nb: This log can be extended following standard rules and usages to register all DB activities.
	Project Name
	Project Code
	Action
	Approver
	Time Stamp
	Status (Last)
	Comments

	PPM
	PPM
	Approved
	Program Director
	12/05/2014
	Approved
	NA

	PPF
	PPF
	Rejected
	DAF
	10/10/2014
	Rejected
	Planned budget amounts missing


Template for a complex project
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Template for a complex project validation (Comments box added for validation purpose)
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3.4 Management of Payment Request entity
3.4.4 Fixed attributes
· Request ID (it is an intelligent code composed of DPN + Sequential Number + Project Code + Funder code + month and year)
· Name of project lead (National level)
· Date of payment request

· Sequential Number of request

· Funder Code (s)

· Name of project (from definition)

· Activity /Sub Activity (from definition)

· Category Code (Worldwide funded project only): 

· Title of the spending (Free Text)
· Period of activity (Derived from project definition and must align with the start and end date of the project)

· Date(s) of activity (Free Text)
· Total of the line items (from definition) (A)
· Requested Amount (B)

· Total of already committed amount(C)

· Remaining balance of budget line ( = A-B-C)

· Province

· Cost per Unit

· Quantity

· Number of Days

· Cost per line ( = Cost per Unit * Quantity)

· Paid To

· Designation

· Date

· Alert

We agreed to create standard template for line item details as below:

	Province
	Cost per Unit
	Quantity
	No Of Days
	Cost Per Line
	Paid To
	Designation
	Date

	Rabat
	1
	5
	1
	5
	Rabat
	Dr XYZ
	01/01/2014

	Casablanca
	2
	10
	1
	20
	Casablanca
	
	15/07/2014

	Total
	25


3.4.5 Creation and Validation process
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· Selected group of people (Project lead, Program Director, DAF or DG) creates request for payment using a template providing both fixed and variable attributes

· Static information should be pre-populated after keying in project id/ project name
· Logic should be built same as existing to get the request ID
· Once all entries are captured on the form user will need to submit the form for payment processing

· User needs to attach supporting documents for the approval, no payment will be processed without these attachments

· Once submitted, notification will go to Program director for approval. He will have the same view of data as the person creating request along with the comments box. He can either reject or approved the request
· If Approved – notification goes to DAF for further approval

· If Rejected – notification goes back to the person who created the project to modify the project with the comments section specifying what changes needs to be done
· Once approved by Program director, notification goes to DAF to review and approved the payment request
· DAF will have same view of data along with the comments

· Business rules should be in place for basic validation and alerts. Users should be alarmed if claiming above allowed limit and clarification must become mandatory if he still wants to submit the claim for some exception cases

· DAF can approve or reject (specifying reasons) this request

· If approved – notification goes to treasurer for

· Printing attachment

· Printing supporting documents

· Preparing check to be signed by authorized persons for actual payment processing
· If Rejected – notification goes back to the person who created the project to modify the project with the comments section specifying what changes needs to be done

3.5 Budget Main Screens Definition

3.5.6 DAF Dashboard
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Dashboard for Director of Administration and Finance and should look like as picture above. 
It should:
· show list of payment requests to be approved by DAF
· show list of payment requests by status, excluding one which are waiting for approval from DAF
· have button to create new project and budget, submit it for the validation
· have button to generate reports (pre-defined and on demand)
· display lists of projects without any activity within one month time window ( Alerts)
· have a button to create a simplified Payment request automatically approved ( to be logged) 
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· Dashboard should also display KPI’s and log of payment request process

· It should show a chart between status and number of days any project stays in that status
· It should display a list of project without any activity over certain period of time

· It should also have link to display the log of payment status for each project with capability to filter it by project or status
Payment Processing Template
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3.5.7 Dashboard for Treasurer
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Once the DAF approves payment request, notification will go to treasurer to proceed with the actual payment.
Dashboard for Treasurer should look like as shown above. It will have list of approved payment requests which are ready for payment. Each of the Request entry will be followed by a check box to select particular request. Treasurer can either preview or print supporting documents for payment.
Dashboard will also have option to select payment type (as radio button which means only one type allowed).
If the payment type is selected as online transfer, system will automatically print supporting documents with amounts derived from details table in payment request form. A physical validation will need to be done by DAF in all cases. Once DAF validates and payment is done, treasure may click on close payment request button to close the request.
If the payment type Check or personal check was selected, treasurer needs to enter account and amount details on the supporting document manually, check and print it. DAF needs to manually validate these documents as well before being submitted to banks.
In case bank needs to provide any feedback on payment, treasurer needs to wait for confirmation before closing the payment request.

Funder bank account number and its address, amount from each line item in payment item table, account number, bank name and agency name will be derived from payment request and will be automatically printed on a pre-printed stationary in fixed format. Format is attached below.
Template for the supporting document (submitted to bank along with the payment details)                                                          [image: image13.jpg]+.LOLSI+ -80LIC -OLN.
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3.5.8 Screen Payment request status

Notification of payment request status will be available for each project manager or a group of users from national office and branch office. For people from branch, they will be able to see the status of payment request by their branch only. They will have access to the tool and they will have their own dashboard showing details of each of the payment request submitted for the branch.
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3.5.9 Banking Account Screens

3.5.9.1 Global account 

Screen to save global account (funder account) for each project to store account number with project ID so that system can retrieve the same automatically in case of online transfer. It is assumed and confirmed with DAF that even in case of multiple funders, we will have single bank account for all funds being poured into same account.
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3.5.9.2 Branch Account

Screen to save bank account by each branch for any project will look like below. A process document needs to be created to maintain these values at the creation of project and update the same if there is any change
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3.5.10 Notification for reporting
ALCS would like to automatically send notifications to all the people in organization to provide their scheduled reports. This notification should be kicked on about 2 weeks in advance and only Director General should have authorization to change the type of notification. It will be an email based notification and actual contents of the email will be decided at the time of actual implementation. 
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Director General will have a dashboard with the list of projects (as shown in upper part of the screen above). She can add any project at anytime using ADD_PROJECT button. Once she clicks on the project a new screen will appear where project ID will be populated from previous screen. She can add date on which notification should start to trigger. Rule will be defined to trigger notification automatically on certain number of days from this date. This rule will be defined at the actual implementation of the solution. She can also change the type of notification from pre-defined drop down list. In Order to stop notification she needs to uncheck the active checkbox and click on save. Any changes done on any of the screen can be saved using SAVE button.
Important Decisions:

Branch Type
In future ALCS may partner with other organization, which may not be there branches, to execute any project. Existing business process will remain same except that it will also involve a non ALCS partner. For that we will add one more entity name Branch Type to manage branches. This type will identify whether this particular organization belongs to ALCS or is a government or other partner organization
Central Address Management

We will use central address management approach. Each entity which may have address e.g. branch, bank etc. will have an identifier called address ID. Each Address ID will have all the address attributes. So address ID will be one of the technical entities. This will be handled internally at the application level only. 
3.6 Operational Data Collection
3.6.11 Overview
One core activity is the collection of program data, e.g. the statistics and reports from the sections and field workers about giving education, HIV testing, STD prevention etc.

As of now, the data is collected mainly in an “analog” form (paper), digitalized and validated on the level of the section presidents and then transmitted to the project leaders, which consolidate the data from the different sections and report to the next authority.

The following graphic illustrates the process:
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Required functionalities for program data collection
· Create, modify, delete data collection templates
· Create, modifiy, delete data collection activities
· Enter data into a data collection [Data_Collection] (task performed on branch leader level, using the input from the field workers)
· Change the status of a data collection (dtraft, submitted, validated, rejected, … ), based on the role / privileges of the user
· Create, modifiy, delete report structures (which business data and timeframes are relevant for which project?)*
· Execute reports*
* Reporting is not part of this document, a separate reporting solution (existing external software) could be considered.

3.6.12 Program Data Collection templates

When a project is defined and registered by ALCS administration and finance, the program director defines Template (Model) of metrics reporting for each project. A template can be used by many projects and a project can have more than one template. 

There are different project categories respectively activities, consequently different “templates” for the data collection have to be used. This also means that different metrics are retrieved from the activities, like number of distributed condoms in prevention projects vs. blood test results in STD testing projects.

The template is thus the first business entity to be defined in our design and the application respectively  the data model has to address this requirements, i.e. existing templates have to be reused or modified and it must be possible to create new templates.

Examples
PPR:
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(Fictive data)

PPF, PPM, PPMig:
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A template is made of  

- a minimum of one row of columns defining the data to be collected. Usually the 2 or 3 first column are about the identification of the data collection ( and in the future to the person  using the Unique Code identifier). The other columns are depending of the project and therefor represent the metrics of the project. 

- Metrics can be gathered in Groups ( in the below example, 2 levels of group is implemented)

The application should provide GUI to create this template easily and define / store the data skeleton.

3.6.12.1 Create / Modify Template
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[image: image21]
-> Template, Metrics, Group entities 

Implementation Hints 

The displayed table should represent either the current template (represented in the Template container using Group and Metric). The user might start with a table without merged cells and provide the following structure:


[image: image22]
He can then mark for example the “Date” column and merge the cells.


[image: image23]
When merging the cells for “Routiers”, we expect that “Routiers” will become a Group.


[image: image24]
It is suggested to implement a method which analyzes the table structure and transform the graphical representation into a template with Groups, Metrics and Types. The example above should result in the following data representation (“Condoms” are removed for clearness reasons):


[image: image25]
“Container” for these elements is a Template, all Metrics must therefore have a reference (field template_id) to the same Template.

Also see yellow boxes in the GUI description above for additional implementation hints.
3.6.12.2 Assignement of Data Collection to the branches / sections

In the process, after creating Template, the program director assigns a template to a branch via a Data_Collection. This data collection is linked to the project via an Activity. 

Below the screen (as example) to populate the Data Collection table. 


[image: image26]
3.6.13 Data Input 

A branch got many Data Collection assigned and must populate the metrics on a regular basis. When finalized, the data is validated at branch / section level, by the national program manager and by the Program manager. 

3.6.13.1 Search assigned data collection


[image: image27]
This screen allows to search, view or delete existing Data Collections.

Implementation hints
If the system allows it, the dropdown “Parent Activity” should be context-sensitive: only (main) Activities from a Project (if a Project is selected) should appear in the dropdown. This field is however not a core element and is “nice to have”.

3.6.13.2 Enter data and save it as draft or submit it for validation


[image: image28]
This screen allows to enter data into a Data_Collection. On branch level, the user can save the data in status Draft or Submit it for Review.

Implementation hints
The Interface for entering data should consider the Types which are assigned to a Metric. For example, the cells for entering values into the “Date” column should only allow dates, as the Type for the Metric “Date” is date. Likewise, the creator of the Template will have set the Type for the Metric “Province” to Province, therefore a dropdown should be displayed, listing all entries in the Province table. Also see “Input validation” below.
3.6.14 Validation of a Data_Collection

When submitted by Branch / section, the national project manager in charge of each project can see all the data collection. 

This validation is made at 2 levels: 

1) by National Project Manager

2) by National Program Manager send to approval chain

Each rejection gives back the hand to the branch / section to revalidate the data collection. A notice should be provided to each level of approval.
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3.6.14.1 Search Data Collections
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(Same Screen as for the data input process step – see above)
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Implementation Hints
The Dropdown “Status” should only display values which are accessible for a specific role / permission level, e.g. a project coordinator at branch level cannot set the status to “Validated”, as this has to be done on national level). As there are multiple levels of validation in the process, also multiple different status have to be defined. Setting a status will set the collection_status_id (of a Data_Collection) accordingly.
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The user can provide additional comments (e.g. reasons for rejection). This will create or update the corresponding Collection_Status_Comment and will additionally trigger notifications to the involved parties.

This notification concept is however not yet defined in the data model and should be handled on application level. It has to be defined then, which users will get notifications and how (Email? System?). Note that this is different to the Alerts on Project level. Possibly, users might be assigned to Sections in order to enable it.
3.6.15 Aggregated vs. Personal Data Collections

At the creation date of this document, operational data were gathered in “aggregated” form, i.e. anonymously and on section/branch level only. A future demand (which is currently in the testing phase) is the usage of “personalized” data collections.

In order to identify a person a “unique code” will be introduced in Morocco using the following mapping system:
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For the application and data model this change has only limited impact:

A Data_Collection is of one of two possible types, “aggregated” or “personal”:
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 Business entity “Person” is required, having the attributes which are required to generate the unique code.
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On application level methods should be implemented to generate, search and compare unique codes resp. to find the corresponding Person to a given unique code.

4 Business Entity Management
As part of our workshop with ALCS stakeholders and requirement gathering, we identified following business entities. This is not the final list and expectedly there might be some additions to the list at the time of actual implementation.
By using business entities we will ensure:

· Standardization and centralization of data management ( create, change, delete)
· Reducing chances of error in data entry ( 1 management process in the application)

· Avoid any discrepancy in data  (use same data along the different processes)

· This will lead to a better reporting and KPI measurement ( correct wording, no misspelling )
· Easy to maintain in future ( extension of attributes if needed) 
We list below the Business entities with their type of management

Standard: management of occurrences of entities using their own attributes - Create, Change, Delete

Specific: as described by this document following a specific process

Also we provide the user who can manage the list of occurrences. Some of these list could be standard and should be loaded by the development team: province of Morocco, cities of Morocco, branches / sections, etc …

4.1 List of business entities identified so far
1. Program / Project: 

a. main business entity of ALCS, 

b. management of this entity is specific and is described in this document
c. by DAF, General Director
2. Program / Project Status
a. Defines the status of a project along the creation and validation Chain

b. Status are:  Draft, Submitted, Validated, Rejected, Closed 

c. By DAF, General Director
3. Funder / Donors
a. Defines list of enterprise / global funders/donors ( not individual)

b. Standard
c. By DAF, General Director
4. Time unit
a. Defines various units of time (Yearly, Quarterly, Monthly, Daily)
b. Standard

c. By finance director
5. Category
a. Defines grouping of items
b. Standard

c. By Finance Director, Director general, Project leads
6. Activities
a. Set of action to be performed to achieve objectives

b. Dynamic definition
c. By Finance director and Project leads
7. Actions
a. Series of events to be carried out
b. Standard
c. By Program Director
8. Users
a. Users of the applications

b. Standard

c. By application administrator
9. Users Group
a. Group of users with same authorization level

b. Standard

c. By application administrator
10. Branches / Section / Partner Association
a. Define branch or external partner association who can receive payments

b. Standard, Agadir, Béni Mellal, Casablanca, El Jadida, Essaouira, Fès, Guelmin, Laâyoune, Larache, Marrakech, Meknès, Nador, Oujda, Rabat, Safi, Tanger, Taroudant, Tétouan, Tiznit
c. By application administrator, DAF
11. Province
a. Define state

b. Standard

c. By application administrator

12. City
a. Define city 

b. Standard

c. By application administrator
13. Targeted Population
a. Define population that will be target of the project

b. Standard

c. By application administrator
14. Banking Account 
a. List of bank accounts for various financial activity mainly defined under 2 categories: Funder account and Branch specific account
b. Per project and per project per branch
c. By DAF
15. Products 
a. A commodity, a list of commodities
b. Varies with the innovation for prevention against HIV AIDS
c. By Program Director, Health Organizations
16. Beneficiary 
a. The recipient of funds or other benefits
b. Individual recipient of the benefits, varies

c. Defined under project
17. Economic Sector 
a. The breakdown of the population based on economic/financial status

b. Standard

c. Social/Government agencies or based on standard classification of the society

4.2 “Standard” business entity management

Actual implementation of the application should have option to maintain and manage occurrences of each of these entities. It should have set of screens specific to each business entities with their own attributes. 
Actual screen and screen sequence and linkage between various entities will be defined at the actual implantation or development of the application

Example of how the screens should look like in future. In this example we are illustrating the concepts with one example. Actual screen may vary for each business entity – also you can have a ‘global’ management system for business entities. 
4.2.1 Administrate Business Entities


[image: image36]
Implementation hints
The list is retrieved by querying the table “Value_Table”. 

4.2.2 Create / Modify Business Entity

[image: image37]
Implementation hints
All Business Entities should have the same table structure. Sort is used e.g. for dropdowns to allow a custom order of the entries. Active (“Y” / “N”) is used instead of physical deletion, as existing Data_Collections might refer to one of them. But if for example “CDs” as delivered Product gets obsolete, it can be marked with Active = “N”, and the application will not display CDs in Product dropdowns.

5 User and user group definition
User – A person who will use the application to create/change/display data, define or create entity
User Group – A group of individual users who will have same or similar access to any component of the application or application itself
So far following user groups have been identified:
· President

· Dr. Hakima Himmich
· Director General

· Ms Fouzia Bennani

· Director of Administrator & Finance
· Ms Nidal Chafiai
· Head of Communication
· Ms Karima Chakiri
· Program Director
· Mr Lahoucine Ouarsas
· Project Leads
· Noura
· Treasurer

· Secretary

· Accounting Team
· Cell Center executive

· Branch President

· Project Coordinator
The following users / roles which are relevant for Data_Collection Activities have been identified:

Field Worker/Volunteer
Captures data in paper in analog form against certain activity. Not relevant for the data model / application.
Project Coordinator at Branch
Validates and captures data in digital format. Can set the status of a Data_Collection from “Draft” to “Submitted”.

Project Lead (National)
Validates data from each branch and provides feedback to branches for any modification. Can set the status of a Data_Collection from “Submitted” to “validated_national” or “Rejected”.

Program Director
Validates data from each leader and provides feedback for any correction. Generates KPI based reports. Can set the status of a Data_Collection from “validated_national” to “validated_director” or “Rejected”.

General Director
Validates reports and communicates to stakeholders (mainly funders).

Administrator for Program Data
An administrator is required to create, modify and delete Templates, Data Collection Activities and business entities.
6 General Database Design Decisions

6.1 Overview

· Database design should match the structure of existing projects and should be easily customizable to create a new project

· Entity definition should reduce number of errors related to data definition by creating drop down menus or building validation

Combining projects, activities, budget and program data
The provided DB model combines all aspects which are required to store project relevant information (status, budget, payment requests and activities) but also forms the basis for an application itself, e.g. user administration. Therefore, budget related activities and data collection activities can use the same core information like project definitions or access restrictions.

The main point in the data model are the links between projects and budget-relevant vs. program data collection activities:
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All budget relevant information is linked to a Budget_Line_Item, whereas the program data from the fields / branches are linked to a Data_Collection.
6.2 User administration
The application should use a user-role-privilege based model: A user should have one or more roles, each role will contain a subset of privileges. This will enable the application to show user- and role based dashboards and GUI elements. The model in this documentation is one possible solution, depending on the technology / platform other possibilities could be implemented or even outsourced (e.g. LDAP server).

6.3 Address administration

The address table and its dependencies are also only one example. There might be reasons to use a separate table of countries or even a full address basic table with all streets and cities in Morocco. Future releases might also provide further contact details such as phone number and E-Mail address.

6.4 Logging
Logging of status updates are mainly used in the project- and budget-related areas. Logging is business critical for payment requests. It is recommended to use separate Log-Tables (also called Journal-Tables) for this purpose. Usually this is implemented using a Trigger which copies the actual state of one row from the data table into the log table, additionally providing user-ID, timestamp and some optional details into the Log-Table. The tables, fields and methods for the logging are to be defined by the implementation team.

7 Detailed Database Design Decisions

The design created by applying the rules stated in the previous section was further enhanced to accommodate specific functionality.  In this section, additions, modifications, and deletions to the tables and other database objects are discussed.

The design created by applying the rules stated in the previous section was further enhanced to accommodate specific functionality.  In this section, additions, modifications, and deletions to the tables and other database objects are discussed.

Common fields

· active
This flag should be a Boolean type field in order to indicate if a record is still active (ready to use) or inactive. Setting this flag no FALSE (resp. “N” or “0”, depending on the database product) will enable a “soft-deletion” of entries (marking as inactive instead of a physical deletion which can either lead to broken links or exceptions on DB constraints).

· sort
This field can be used for setting the order of multiple entities. It is mainly used for program data collections where an alphabetical order is not preferred. In case of operational data collection activities the sort flag allows a flexible arrangement of the data columns (e.g. that “Gels” should be displayed first, “Dépliants” next etc.).

7.1 Project related aspects

Multiple assignments
Projects and other objects may have relations to multiple entities of the same kind, e.g. a project is valid for multiple target populations. This requirement can be implemented using mapping tables:
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7.2 Operational data related aspects

Templates and storage method
The definition which data has to be tracked has to be flexible. Today, the following “Products” might be used for a PPF_PPM_PPMig project. 
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But in the future, the organization might want distribute different things, or specify “others” (“Autres”) in more details. The model for representing a dynamic structure addresses this requirement.
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To illustrate the usage of this data model, the following illustration shows the relationship between the current Excel files and the data model:

[image: image42.png]Data_Collection

Association de Lutte Contre le Sida

Projet de prévention des IST/sida auprés des

«— Section

Section

name = Routiers.

Grou p Parent group of 5 subgroups:

Group

name = Supports dinformations distribués
parent_group_id = FK to Routiers-Group
Container for 4 Metrics

Dépliants, CD, Camets, Autres.

Benef. <25/ >25, Prés., Supports, Prestati

T~ Roles

Supports dinformations distribués

Different Types: Date, “Province”, "Action”, int

Program_Data

Action

As the Type of this Program _Data item s *Action”,
the only selectable items for the end user will be the
entries which are listed in the "Action” table.

This also means that the data_key field will be set
with the foreign key to an entry in the "Action” table.

Camets | Autres




Description of the Tables

The following descriptions illustrate the meaning and usage of each table in detail.
· Template
A Template defines the occurrence and structure of single measurable itmes (Metrics). It is equivalent to the “static” part of the existing excel files. Templates are independent of a project or activity, but generally only one Template is used per project, e.g. a defined “PPR-Template” could be used for all data collection projects / activites which target PPR as target population.

· Metric
A Metric is an indicator item. It’s Name attribute corresponds to the title of a column in Excel. Furthermore, it indirectly defines the Type of the data (see below). A Metric can exist with or without a reference to a Group.

· Group
The Group table is mainly used internally (for technical reasons). It is used to group multiple Metrics together, so it’s mainly for visual reasons in order to programmatically display logical dependencies like they are used in the Excel sheets.
Using the attribute parent_group_id any number of nested groups can be built. In the example above, the Group with name “Bénéficiaires <25 ans” has “Routiers” as parent_group_id.
There might be other ways to achieve nested structures, so the Group mechanism is just one possible solution.

· Type
Each Metric must be assigned to one Type. In this table, there should be entries for “standard” types like int, string, float, date. But more importantly, ALL possible Entity tables should be listed here.
In Excel terms, if the name attribute in the table Type is NOT int, string, float, date, then it should refer to the name of another business entity table. So, if the name attribute of the corresponding Type of a Metric is for example “Products”, then later on it is expected that users will store a value (resp. reference key) of an entry of the table with the same name (i.e. “Products”).

· Program_Data
This is the actual value container. It references a specific Data_Collection and a specific Metric. Depending on the Type of the assigned Metric, the value is stored in the corresponding attribute.

· Data_Collection
This is the container for the actual data which are collected on branch level. Each Data_Collection is assigned to a specific Activity and Section (= Branch). In Excel terms a Data_Collection is a set of rows of actual data. A Data_Collection is further defined per timeframe (( Year, quarter, month etc.) or collection_date as well as per section_id.
A Data_Collection is in a specific state. If a Data_Collection is empty or not checked by anybody else it’s state (collection_status_id) is NEW. Once the branch leader are fine with the data, they can set it to SUBMITTED. This should trigger the next validation process step.

· Validation
See input validation.
Data types
In order to provide a flexible data validation which can be defined once and doesn’t need to be changed if a project data sheet (activity) changes, it is required that different data types can be stored for a “field” (previously in an Excel cell). Program_Data is therefore a “container” for different data types, e.g. a number, a String or a reference to a specific selection table (defined in the Metric). The following data types must be supported by the application:

· int: integer

· float: non-integer numbers

· string: text

· date: date format (e.g. 30.09.2014)

· Product / key: reference to an entry in an entity table, further defined via the Validation attribute

Input validation
Each Program_Data object (former Excel cell) belongs to a Metric. Each Metric defines its Type. For each Type one or more Validations can be set. A Validation references to an Error_Msg (error message) object. Purpose of this approach is to to define a generic error handling method which is usable also for completely new operational data collection activities.

8 Server Model Diagrams
Note: If a diagram with all tables and their relations is needed as part of the project’s work products, include it as a separate appendix.

Legend

Drawing conventions used in the Table Relation Diagrams are defined below.

	Tables
	Tables are shown as rectangles on the diagrams.  The table name and database name are shown at the top of each table.  A #-sign indicates that a primary key constraint is defined for the table.  Inside the rectangle the columns of the table are shown.  In case of truncation due to size restrictions an ellipsis (...) is shown.

	Views
	Views are shown as dotted rectangles on the diagrams.  The view name and database name are shown at the top of each view.  A #-sign indicates that a primary key constraint is defined for the view.  Inside the rectangle the columns of the view are shown.  In case of truncation due to size restrictions an ellipsis (...) is shown.

	Snapshots
	Snapshots are shown as rectangles on the diagrams.  A box at the top right hand corner of the rectangle is used to distinguish between a snapshot and a table.  The snapshot name and database name are shown at the top of each snapshot.  Inside the rectangle the columns of the snapshot are shown.  In case of truncation due to size restrictions an ellipsis (...) is shown.

	Columns
	Columns are shown inside the owning objects.  Columns are preceded by an indicator. This indicator may contain the following values:

o - optional columns
* - mandatory columns
# - primary key columns (combines with *-indicator)

	Foreign Keys
	Foreign keys are shown as lines between the rectangles.  A mandatory key is shown as a continuous line, optional foreign keys as dotted lines.  A cardinality of one-or-more is shown as a crowsfoot at the more end of the foreign key.  A diamond indicator at one end of the foreign key denotes a non-updateable foreign key.
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& address_id [FK]

8 active

Branch_Account_Branch_f

I Branch_Type B Branch
£ branch type id & branch_id
associations) and external & name Branch_Branch_Type FK & branch no
B sort E name
B active & branch_type_id [FK]
& address_id [FK]
E active
= Alert Type
& alert_type_id
B alert_text = Alert
B active Alert_Alert Type FK & alertid
& project_id [FK]
E alert_date

[ Branch_Account
& branch_account_id
& project.id [FK]

& branch_id [FK]

\ddress_Zip_City Fk & Zipcity_id

& Country

Lt of all
& country_id countries
8 name
8 active
£ Zip_City

Exampl: List of all ZIP
codes (in Morocco)

£ 2p Log table to track
B city status updates
E active (simplified here)

£ Payment_Request Log

4 payment_request_log_id

& payment_request_id [FK]
ment Request_Log_Payment Reque| & (historized_data)

[ Payment_Request

4 payment_request_id
B request_code

B project_leader_name
B request_date

B sequence_number
& activity_id [FK]

B category_code

B spending_title

B requested_amount
& commited_amount
& province_id [FK]

B cost_per_unit

& quantity

& number_of_days

E name
E active

Payment requests on
activty level or
project level?

Budget_Line_Item_Cost_Category_FK

9 Budget_Line_Item
# budget id

[ Cost_Category
4 cost_category_id

£ Budget_Category

# budget_category_id
E name
E active

d =] & activity_id [FK]
4 ment_Request Branch.F 8 account.no & paicto_branch.id (0 ¢ Request Province FK Province # budget category.id [FK]
§ address d § designation promceld § domain_of sevice Budget_Lineltem_Budget_Category_FK
£ active & payment date & name & cost_categoryid [FK] gettineftem Budgel Lategont
£ active : ot & cost unitid [FK]
active
: cost_per_unit Budget_Line_Item_Cost_Unit FK
Funder_Account_Project FK : 2'““'23:[7?{*“"‘“
Alert Project K| petaied fevel T Time_Unit_ Detail ayment KGR AR 2 amount_t2 = Cost.Unit
ayment Request Activ a
gl  time_unit_detail id ymeniReauests - 3 amount 13 & costunitid
quarterly etc. & name B Activity § amount.t4 : e
B value & acivity i Budget_Line_Item Activity FK | B active
2 active activity.|
8 ugfm_activity_code £.g. HR, Communication,
Branch_Account_Project FK- 2 name et .

Project Time_Unit Detagffty. pr

“Population_Mapping_Project/FK

B Project

4 project_id

B projectname

E start_date

E end_date

& status_id [FK]

& project manager_user id [FK]
& time_unit_base_id [FK]

& time_unit_detail_id [FK]

& activity_type_id [FK]

& project_id [FK] Activity_Activity Type FK

g
Container for actual 8 sort name
data from the field B parent_activity_id B active
/ sections E active B3 Section

@ section_id

Dsta_Collection_ Activity_FK 8 name

£ Data_Collection 8 sort

8 active

 data_collection_id

E name

& activity_id [FK]

& section_id [FK]

& collection_type_id [FK]

‘aggregated (for a

Data_Collection_Section_Fl  cacton) o personal for

E creation_date 8 year 2 specic permun)
B change_date 8 quarter
S K B validation_date : month Data_Collection_Collection_Type_FK
3 # changedby_user_id [FK] week
& createdby_user_id [FK]
 validatedby_user_id [FK]
& project_type_id [FK]
8 active

B Group
parent_group_id
allows any number & group_id
of "levels” B name
B sort

§ parent_group_i

Metric_Group_FK

Actual data to be saved! =
Container for different kind of Metric
data, like number, text or & metic.id
references & ra
& group_id [FK]
B sort
£ Program_Data & type_id [FK]

% program_data_id

& data_collection_id [FK]
& metricid [FK]

B data key

E data_int

B data_float

E data_date

A data_string

Program_Data_Metric_FK

Val

E Value Table

£ value_table_id
E name
E active

B collection_date
& collection_status_id [FK]

& template_id [FK] fogram Data_Data_Coll | name

[Collection_Collection.

atus_FK
= Collection Type
3 Collection_Status

3 active £ collection_type_id
& collection_status_id B name
E name E active
type = either table name, e.g.
EType "Product’, or nt, float, date, string.
e id this enabes to address diferent
 type i his enables to address diff
d 2 name types of data to be saved into a
Program_Data
& validation id [F oo

Metric_Type_FK

Type_Validation_FK

Metric_Template_FK

B validation
 validation_id

# value_table_id [FK]
& error_msg_id [FK]
E data_type

Predefined error
message texts which
are shown if the user
enters invalid data

idation_Value_Table_FK

B Error Msg

Validation_Error_Msg_FK & error_msg_id

E message_txt
B error_type_id

Links and lsts the possible
data tables ("Dropdowns” in
Excel)

B Activity_Type
& activity_type_id

ETemplate
Collection_Status_Comment_Data_C & template_id
B shortdescription

B longdescription
8 version

E active

Prevention, PEC, ...
Only certain types are

relevant for "Data Gathering
Activites”. T8D.

ATemplate is a
container for different
METRICs (like the

Excel files)

= Collection_Status_Comment

 collection_status_comment_id
& data_collection_id [FK]

E comment

E active

For each validation step, a user can
provide a comment, e.g. rejection-
reason. Comments are sent to the
affected users (not defined in this
data model).





9 Constraint Design

The following Constraints have been identified during the analysis and design phase:

9.1 Offline functionality
Branches might have limited online capacities. To solve this issue, one could implement a local application with all features and the same data model as per the central application. That means data would temporarily be saved locally (on a user’s computer) only. As follows, the local application should implement a data synchronization feature which would be triggered as soon as the user is online.

Possible approaches are HTML 5 Offline functions (www.w3.org/TR/offline-webapps ), other solutions are possible, too.

9.2 Non-Functional Requirements (NFR)

The described data model in this document uses a very dynamic mechanism of data storage. In order to display values of a Program_Data object, several calculation steps are required to actual display the data correctly. The number of executed tests is increasing, therefore performance has to be considered as NFR. Also, building reports out this dynamic data model could be a challenge

10 Analysis and Reports

Database design defined in this document provides a good structure for data analysis and reporting. 
Some reports could be developed and integrated into the application but it is recommended to use a separated analysis and reporting tools. 
This tool would have specific features to provide specific reports to the different users regarding their access to data. 

· define users and data access 
· creation of reports

· run reports and export results to standard tools

A dedicated person should be educated on using this tool combining  knowledge of the business requirements and  understandings of the database design and usage. 

Contract 





Program/Project





Contract is « convention » meaning an agreement between a donor (institution, enterprise …) and ALCS to provide support to a defined population through different activities. 


The agreement defines the Terms & Conditions for both finance and activities to be performed





A program is a set of activities to be delivered with a finance budget and defined activities and metrics. We can call it a Project as well.





Under Business Entities, ALL specific table names (and ist contents) which are listed under „Type“ resp. Value_Table should be listed as dropdown menus (except basic types like int, string etc.).





Table should allow selections of cells and allowing to group them. Merging two or more cells should internally create a Group, if there are items below it.





Data_Collection





Template
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