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TermS OF REFERENCE

Support Chisinau Mayoralty to Develop and Implement

the Information System on Land Management and Urbanism


1. Background:

Drawing upon Moldovan and global expertise in facilitating local self-governance and community-led development, UNDP and UN Women in partnership with the Government of Moldova (State Chancellery) are implementing the Joint Integrated Local Development Programme (JILDP). The JILDP was designed to improve the policy framework, as well as to support the administrative systems and procedures focused on efficient transfer of competencies to Local Public Administrations (LPAs), decentralization and promotion of LPAs’ role in decision making. It also helps in building the capacity of LPAs to plan, implement and monitor their strategic plans and improve local public service delivery, involving civil society and community efforts and participation. Actions in the project seek to secure positive change in areas of human rights, tackling social exclusion and ensuring gender equality. 

To advance human rights and gender responsive development at the regional and local level the Programme partners place the human rights based approach, gender mainstreaming and women’s empowerment at the heart of all Programme activities focusing on the principles of participation, transparency, non-discrimination, accountability and equality between  women and men.

2. Specific Background:

Despite the numerous reform attempts undertaken in the past, the administration of Chisinau Municipality is still based mostly on former soviet management standards and approaches, which are incompatible with the current expectations of citizens, business and foreign investors.  As the managerial process is still very much ‘fragmented’ and ‘paper-based’, the administration is failing to harmonize the internal approaches in public services delivery with the requirements of its citizens, taxpayers and investors. In accordance with the World Bank ‘Doing Business Report 2010’, Chisinau Municipality (the subject of ‘urbanism public services regulation’ evaluation) is among the regional outsiders in servicing the private investors, which is seriously damaging the competitiveness of the Republic of Moldova and particularly its capital city of Chisinau. 

In this regard, currently Chisinau Mayoralty is delivering the informational services on urbanism and land management procedures (for any particular case) within an average period of 30 days after a written request which should be officially approved by bureaucrats. The information is send on paper and by ordinary post.

In September 2010, with the assistance of OSI/LGI, Soros-Foundation and UNDP, Chisinau Municipality approved an ambitious Economic Recovery and Crisis Management Plan. One of the objectives of the plan is targeting the importance and urgency of an adequate Information Service System to assure an efficient organization of the urbanism and land management informational procedures.  

3. Period of Implementation:

The implementation of the project should not exceed 4 calendar months. 

4. Objective of the assignment:

The objective of the requested services aims to grant assistance to the Mayoralty of Chisinau Municipality to elaborate and launch an Information System on Land Management and Urbanism, and insure its accessibility through the municipality official web portal (www.chisinau.md). 
The main purpose of the proposed System is to reduce the bureaucracy, corruption and required time period within the process of delivering the informational and consultancy services to citizens and business in the field of urbanism and land management regulation in Chisinau Municipality. The purpose will be implemented through ensuring the transition platform of Architecture and Land Management Department from a ‘fragmented’, ‘bureaucrat-discretionary’ and ‘paper based’ to an ‘electronic & on-line’ Information Service of the urbanism and land management informational system. 

5. Expected Impact:
· Full, instant & online information delivery related to zoning regulation in Chisinau city, instead of currently required 15-30 days period after a written demand

· Full, instant & on-line information delivery related to the land use and land ownership of any particular plot in Chisinau city, instead of currently required 15 days period after a written demand.
· The baseline informational related to urbanistic certificates will be issued instantly and in details for any land plot within the city area, instead of currently required 15 days period after a written demand.
· Comprehensive, free of charge and on-line availability of all GIS database related to City General Urban Plan and Zoning Regulation

6. Stages, Tasks and Responsibilities:

The assignment will embrace the fulfilling of the following tasks:

Stage 1: Diagnosis & Assessment

· Detailed analysis related to the Chisinau Mayoralty Informational Database on Urbanism and Land Management 

· Designing of the detailed technical roadmap to implement the Information System on Urbanism and Land Management in Chisinau Municipality Mayoralty

· Define the physical security policy in regards to the information system

· Determine hardware and software restrictions for the optimal operation of the Informational System.

Timeframe: week 1
Stage 2: Database Migration 

· Database migration from existing ‘Land Use Cadastre’ Informational System from Oracle 9i format to Oracle 11g format 

· Functionality assessment of the ‘Land Use Cadastre’ Informational System after database migration
· Adjustment of the Informational System ‘Land Use Cadastre’ for Oracle 11g functionality 

Timeframe: weeks 2-6

Stage 3: Elaboration of the Informational System   

· Design the Informational System Structure in strict accordance with the technical requirements

· Develop the application code and integration of the modules in the first version of system software

· Testing (internally) the Informational System
· Preparing the supporting documentation (administrator’s guide)
Timeframe: weeks 7-12

Stage 4: Implementation of the Informational System
The implementation will start after the official acceptance and endorsement of informational system by the beneficiary.
· Install the informational system

· Configure the informational system

· System operation in test regime
· Accessibility through Chisinau Municipality official web portal (www.chisiau.md) 
Timeframe: weeks 13-15

Stage 5: Launching of the Informational System 

The implementation will start after the official acceptance and endorsement of informational system by the beneficiary.
Timeframe: week 16

Stage 6: Staff Training 

· Preparing training materials for Informational System Administrators
· On-job training delivery

Timeframe: weeks 8-16
Stage 7: Post-Implementation Support

· Centralized technical assistance. This kind of support shall be offered through Email, telephone, fax or instant messages. This kind of assistance shall comprise all the technical issues detected by the beneficiary. 
· On-site Interventions. If technical issues cannot be solved using the ‘centralized technical assistance’, the implementer shall delegate authorized specialists to the Mayoralty. Deadline to react to the users’ requests – 8 hours, deadline to solve the issues – 72 hours. 

Timeframe: 12 months after launching

7. Expected Outputs:

· Detailed assessment and designing of the detailed technical roadmap to implement the Information System on Urbanism and Land Management in Chisinau Municipality Mayoralty.

· Elaboration, implementation and launching of the Information System on Urbanism and Land Management for Chisinau Municipality Mayoralty

· Functional accessibility of the ISLMU through Chisinau Municipality official portal (www.chisinau.md)
· Training of the involved staff from General Division of Architecutre, Urbanism and Land Recourses of Chisinau Mayoralty. 
· Post-Implementation Support 

8. Informational System Technical Requirements
8.1 Background 

The ‘Information System on Land Management and Urbanism’ (ISLMU) represents a service identified to have benefits and immediate impact for business entities, citizens and potential foreign investors. It is a service of the Government-to-business (G2B) category and it is oriented towards assuring the online public access to the information regarding the urbanistic regulation in Chisinau city. 

The implementation of the service is intended reduce the bureaucracy, corruption and time necessary related to the process of assuring the information in the domain of urbanism and land relations in the City of Chisinau for citizens, business entities and investors.

8.1.1 Terms and Abreviations

‘SIA CADASTRU FUNCIAR’ [‘LAND CADASTRE INFORMATION SYSTEM’] – DeskTop application developed and used in present by the Architecture and Urbanism Department of Chisinau Municipality Mayoralty for the creation and introduction of the information related to the land use and urbanism regulation process in Chisinau city.

CMM – Chisinau Municipality Mayoralty

COMPUTER SYSTEM – a set of programs and equipment (a division of the information system) that ensures automated data processing.

CPA - Central Public Administration

DATA INTEGRITY – the state of data when identically maintained during any operation. Integrity is ensured when data are not damaged or deteriorated (suppressed or distorted).

DATA STORAGE – object-oriented data, integrated and temporarily non-systematic, designed to substantiate decision making at management level.

DATA VERACITY – compliance of data, stored in the computer memory or documents, the actual state of an object in a certain division of the system, reflected by these data.

DB – Database

GDAULR – General Division of Architecture, Urbanism and Land Resources of Chisinau Municipality Mayoralty
G2B – Government to Business

G2C – Government to Citizens

ICT – Information and Communication Technology

INFORMATION SYSTEM - a set of processes and means of collecting, processing, and sending information necessary for the management of companies, institutions, etc.

ISLMU - Information System on Land Management and Urbanism 

IS – Information System

LPA - Local Public Administration

METADATA - a way of attributing semantic value to data stored in databases (data about data).

SECURITY – an appropriate level of integrity, selectivity, accessibility and efficiency for data protection from loss, deterioration, damage and unauthorized access.  System security proves the fact that the system is secured from attacks, the information is confidential, complete and in working condition, both at the level of system and data, contained in the information.

SOFTWARE and HARDWARE – a sequence of programs and equipment that ensure the implementation of information processes.

8.1.2 Legal Framework 

The legal framework to guide the development of the Information System on Land Management and Urbanism (ISLMU) consists of the national legislation in force and the international recommendations and standards in the field.  The principles of designing, implementing and basic functionality of the ISLMU are regulated by the following normative and legal acts:

Government Decision Nr. 48 of 19.01.2001 for the approval of the Regulation on the national geodesic networks, ‘Monitorul Oficial’/Official Gazette Nr. 11-13 of 01.02.2001.

The Standard of the Republic of Moldova SMV ISO CEI 15288:2009, ‘Systems and Software Engineering. System lifecycle processes’.

Technical regulation ‘Software Lifecycle Processes’ RT 38370656-002:2006; ‘Monitorul Oficial’/Official Gazette nr. 95-97/335 of 23/06/2006.

Order nr. 94 of 17.09.2009 of the Ministry of Information Development on the approval of the technical regulations (the method of keeping record of the electronic public services, providing the electronic public services, assuring the informational security when providing electronic public services, determining the cost of elaboration and implementation of automated informational systems), ‘Monitorul Oficial’/Official Gazette Nr. 58-60 of 23.04.2010.

Law Nr. 467-XV of 21.11.2003 on Informatization and State Information Resources, ‘Monitorul Oficial’/Official Gazette nr. 6-12/44 of 01/01/2004.

Law Nr. 71-XVI of 22.03.2007 on Registers, ‘Monitorul Oficial’/Official Gazette Nr. 70-73/314 of 25.05.2007.

Law Nr. 17-XVI of 15.02.2007 on personal data protection, ‘Monitorul Oficial’/Official Gazette Nr. 107-111 of 27.07.2007.

Law Nr. 1069-XIV of 22.06.2000 on Information Science, ‘Monitorul Oficial’/Official Gazette Nr. 073 of 05.07.2001.

Law Nr. 982-XIV of 11.05. 2000 on Access to Information, ‘Monitorul Oficial’/Official Gazette Nr. 88 art. Nr. 664 of 28.07.2000.

Government Decision Nr. 1123 of 14.12.2010 on the approval of the Requirements towards assuring personal data security during their processing within personal data informational systems, ‘Monitorul Oficial’ Official Gazette Nr. 254-256 of 24.12.2010.

Government Decision nr. 255 of 09.03.2005 on the National Strategy of Information Society Development, ‘Monitorul Oficial’/Official Gazette Nr. 046 of 25.03.2005.

Government Decision nr. 916 of 06.08.2007 on the Government Portal Conception, ‘Monitorul Oficial’/Official Gazette nr.127-130/952 of 17.08.2007.

Government Decision nr. 668 of 19.06.2006 on the Official Pages of the Public Administration Authorities in the Internet Network, ‘Monitorul Oficial’/Official Gazette nr. 98-101/726 of 30.06.2006.

Government Decision nr. 733 of 28.06.2006 on the Electronic Government Conception, ‘Monitorul Oficial’/Official Gazette nr. 106-111 of 14.07.2006.

Government Decision nr. 632 of 08.06.2004 on the approval of the Policy of Information Society Development in the Republic of Moldova, ‘Monitorul Oficial’/Official Gazette Nr. 96-99 of 18.06.2004.

Other laws, normative acts, standards in force in the ITC domain.

According to the law Nr. 467 –XV „on Informatization and State Information Resources”, article 11, the elaboration of the ‘Information System on Land Management and Urbanism’ is classified at the category of state information resources and in this case, according to the article 21 of that law, must take into account the policy on state information resources elaborated by the Ministry of Information Technology and Communications approved by the Government of the Republic of Moldova. According to the article 19 of this law, the ISLMU must be registered in the State Register of State Information Resources and Systems, managed by the Ministry of Information Technology and Communications. In the result of the registration, will be issued the Information System identifier.

Another legal restriction that must be taken into consideration consists in assuring the personal data security managed with the help of the ISLMU. The law nr.17 of 15.02.2007 “on Personal Data Protection” stipulates the compulsoriness of assuring the confidentiality of the personal data. Moreover, according to this law, the ISLMU owner is obliged to register the information system in the State Register of Personal Data Owners, which is managed by the National Centre for Personal Data Protection. 

In the context of assuring the access of the citizens to the state information resources or provision of the services by the state bodies through electronic devises, the Decision nr.916 of 06.08.2007, “on the Government Portal Conception” was elaborated  and issued by the Government of the Republic of Moldova, which imposes certain requirements and standards aiming at assuring an efficient, operative and qualitative informational interaction between the society components (government, citizens, business environment, civil society). This decision provides for the interaction of the public authorities with the citizens and the business environment in the process of providing public services by electronic means must be performed through a single government gateway – the so-called “government portal”. 

The government portal is an instrument of support in the activity of the electronic governing, assuring the possibility of the information exchange between natural and legal persons and the public authorities through the communication networks, including the Internet, representing a point of access to the information services. 

In the conception about the ‘Government Portal’ the vision referring to the method of access and granting of the information to the citizens, economic agents or other user categories is also reflected. Thus, the Government Portal put at user’s disposal an instrument of access to the multitude of services granted by the public bodies according to the unique counter principle, and granting the information to the citizen must allow the use of a unique system of state identification, to have access to the range of services provided by the Portal, without the need to use the data of distinct authentication data for each distinct electronic service.

The main conclusions resulting from the basic concept about the „ Government Portal” and which must be considered in the process of elaborating the ISLMU information system are the following: 

· any information or electronic service granted to the citizens by the public bodies must be accessible through the Portal, as well;

· using a unique identification system for all services available on the Government Portal.

8.1.3 Basic Principles of the ISLMU

When designing, executing and implementing the Information System on Land Management and Urbanism (ISLMU) the following general principles must be taken into account:

· Principle of dividing the architecture by levels: consists in the independent designing of the ISLMU subsystems according to the interface standards between the levels;

· Principle of Legality: presupposing the creation and exploitation of the information system according to the national legislation in force and the international norms and standards recognize in this domain;

· Principle of secure data: stipulates the introduction of the data in the system only through authorized and authenticated channels;

· Principle of information security: presupposes the assurance of an adequate level of integrity, selectiveness, accessibility and efficiency for the protection of the data from losses, alterations, damages and unsanctioned access.

· Principle of public information accessibility: that presupposes the implementation of the procedures for the assurance of the access of the citizens of the Republic of Moldova to the public information provided by the information solution.

· Principle of transparency: presupposes the designing and execution according to the modular principle, with the use of the transparent data in the domain of information technologies and telecommunications;

· Principle of expansibility: stipulates the possibility to expand and complete the information system with new functions or the improvement of the existing ones;

· Principle of priority for the first person / the unique centre: presupposes the existence of a high-ranking person in charge, with sufficient rights for the decision-taking and the coordination of the activities aiming at creating and exploiting the system;

· Principle of scalability: presupposes the assurance of a similar performance of the information solution for small data amounts and accessions and big data amounts and acces to the system;

· Principle of integrity with the existing software: presupposes the possibility of the information solution to integrate and interact with the already implemented application within the General Department of Architecture, Urbanism and Land Relations;

· Principle of using simplicity and facility: presupposes the designing and execution of all applications, technical and software means accessible to the System users, based on exclusively visual, ergonomic and logical conception principles.

In particular, for the architecture of the Information System on Land Management and Urbanism it is insisted upon observing the following main principles:

· Implementing some client-server solutions with at least 3 levels;

· Assuring adequate security of the system to protect the information and component subsystems  against their unauthorized use or disclosing of personal information or that is object of a commercial secret or state secret;

· Recognizing the information as patrimony and managing it adequately;

· Developing and implementing the IT systems granting the possibility to use these repeatedly for other processes or with the perspective of assuring the possibility of developing new functionalities;

· Minimizing the number of different technologies and products offering the same functionalities or are similar in destination;

· The performance must allow assuring an adequate reaction towards the beneficiaries;

· For the IT solution delivered, the capacity of recovery after disasters must be provided for (assuring the physical security of the information solution) as a component part of the implementation plan.

8.1.4 ISLMU Goals and Objectives

The main goal of the Information System on Land Management and Urbanism (ISMLU) consists in assuring the citizens, economic agents, the CPA and LPA with updated information regarding the urbanism regulation within the City of Chisinau.

The main advantage of the ISLMU consists in the fact that, in perspective, each Internet user will be able to obtain public access, with the help of a public WEB interface, to an interactive map, which will provide the whole information related to the urbanistic regulation and land relations of the City of Chisinau.

Accordingly, amongst the major objectives of the information solution elaborated, the following may be mentioned:

· designing and implementing modern technologies assuring online public access to the information on urbanistic regulation and land relations of the City of Chisinau;

· increasing the speed of servicing the information applicants, reducing the period of time for answering to citizens and economic agents; requests;

· reducing the bureaucracy, corruption and time necessary related to the process of assuring the information in the domain of urbanism and land relations in the City of Chisinau for the citizens, economic agents and the business environment.

· efficient and extensive using of the calculation technique owned by the Chisinau City Hall;

· controlling the access to the data and assuring maximal security and confidentiality for the data and user collections.

These objectives will be achieved by assuring the transition of the General Division of Architecture, Urbanism and Land Relations under the Chisinau City Hall from a bureaucratic, discrete and time consuming approach to an integrated, rapid, transparent and electronic mechanism for the provision of the information referring to the urbanistic regulation of land relations in the City of Chisinau.

The implementation of the ISLMU within the General Department of Architecture, Urbanism and Land Relations under the Chisinau City Hall will allow updating the existing informational system by the extensive automation of the activity of the subdivisions of the Chisinau City Hall, as well as a list of benefits: 

· Assuring full, prompt, free of charge and online access to the information on urbanistic regulation of the lands in the City of Chisinau.

· Assuring the prompt, free of charge and online access to the information on the land regime (property, building possibility, allowed destination, basic urbanistic parameters) of any land plot in the City of Chisinau.

· Assuring prompt and online access to the basic information contained in the informative urbanistic certificates.

· Assuring free and detailed access to the information on the component of the General Urbanistic Plan (the existing situation and regulations) and Zoning Regulation of the City of Chisinau

· Reducing the rows at the service of information provision applications’ reception within the General Department of Architecture, Urbanism and Land Relations under the Chisinau City Hall;

· Data electronic exchange with third parties;

· Popularization of the information and providing of services of the applications in online regime;

· Reducing the processing expenditures of the applications provided by the economic agents and the citizens;

· Reducing the costs for the paper documentation by passing to the exclusively digital information processing.

8.2 Business Model

For the elaboration of the Information System on Land Management and Urbanism it is necessary to execute a range of preparatory works necessary for the creation of a viable, progressive and modern information solution. In this respect, the existing solution – ‘SIA CADASTRU FUNCIAR’ elaborated at the beginning of the years 2000 is out-of-date from the point of view of the technologies used at present.

That is why prior to creating the ISLMU it is necessary the current ‘SIA CADASTRU FUNCIAR’ must migrate to newer versions of software, which would assure its better working performance.

8.2.1 Migration of the „Land Cadastre” AIS

The ‘SIA CADASTRU FUNCIAR’ version 3.0 is an information solution developed for the General Department of Architecture, Urbanism and Land Relations of the Chisinau City Hall aiming at assuring the possibility of attaching the information on urban regulation and the land relations of the cartographic plans related to the City of Chisinau.

This information system is a Desktop solution working in client-server regime and has the following characteristics and operation constraints:

· Name: ‘SIA Cadastru Funciar’
· Version: 3.0;

· Programming language: Delphi 5;

· DBMS: Oracle9i Enterprise Edition Release 9.2.0.1.0;

· Data access mechanism: Direct Oracle Access version 5;

· Graphic information viewing; MapInfo Professional version 6.5.

In view of the out-of-date software constraints, the impossibility to execute a WEB interface of access to the cartographic data is obvious. Taking into account the fact that for the ‘SIA Cadastru Funciar’ the purchase of a new server on which the following software will be installed is prescribed:

· Operation system: Windows Server 2008 R2 x64 Enterprise Edition;

· DBMS: Oracle Database 11g Release 2;

· Web server: Apache 2.3;

· Mechanism for WEB applications development: Oracle Application Express;

· Mechanism for the storage and retrieval of spatial data: Oracle Spatial Data Option;

· Mechanism for spatial data publishing: Map Server;

· Programming language: PL/SQL.

The migration of the ‘SIA Cadastru Funciar’ is necessary from the old software constraints to the new software constraints of the new server aiming at assuring its functionality and the development of a WEB interface with public access from the internet for all interested internauts.

For the creation of the Information System on Land Management and Urbanism the execution of 3 primordial project activities aiming at achieving the objectives exposed in this document.

Step 1. Analysis of existing business-processes 

It will be fulfilled within the General Department of Architecture, Urbanism and Land Relations of the Chisinau City Hall aiming at studying the existing situation and determination of the principles of continuous development of the information system architecture. These documents will be coordinated with the management of the General Department of Architecture, Urbanism and Land Relations of the Chisinau City Hall. 

Step 2. Migration of the existing database ‘SIA Cadastru Funciar’ from Oracle 9i into Oracle 11g

The database in production of the ‘SIA Cadastru Funciar’ will migrate from the format Oracle9i Enterprise Edition Release 9.2.0.1.0 into the format Oracle Database 11g Release 2. After the migration, the database will keep its scheme (data structure) intact due to the fact that it will be used in common by the ‘SIA Cadastru Funciar’ (old information solution) and the Information System on Land Management and Urbanism. 

All the graphic information will be repositioned from the Local Chisinau system to the Moldref 99 system according to the provisions of the RM Government Decision for the approval of the Regulation on the National Geodesic Network nr.48 of 19.01.2001. 

Step 3. Testing the migrated database in the format Oracle 11g.

This project does not presuppose elaborating a new information solution that would replace the ‘SIA Cadastru Funciar’ but the migration of its database to a newer version of the DBMS and reproducing only the functionalities o viewing the information on the interactive map in a WEB interface.

Since it is not know with certainty how will the ‘SIA Cadastru Funciar’ behave with a database in Oracle Database 11g Release 2 format, all functionalities will be tested and the eventual adjustments made to keep the functionalities and viabilities of the ‘SIA Cadastru Funciar’.

Step 4. Development and implementation of the Information System on Land Management and Urbanism 

Using the existing database ‘SIA Cadastru Funciar’, an application with WEB interface that will reproduce the totality of the exploration functionalities of the map and viewing the information related to it in the ‘SIA Cadastru Funciar’.

This interface will represent the Information System on Land Management and Urbanism, which will use in common with the ‘SIA Cadastru Funciar’ the same database (having exclusive right of viewing the information) and will be accessible to all Internet visitors through the Chisinau Municipality Hall portal – www.chisinau.md.

8.2.2 ISLMU Information Objects

Having analyzed the domain developed (the elaboration of a WEB interface of access to the interactive map of the City of Chisinau) all information objects may be delimitated which must be taken into consideration when elaborating the Information System on Land Management and Urbanism.

In the figure bellow all informational objects underlying the conception of the interactive map are delimited As one can see in this figure, 9 categories of information objects may be discussed, which should be taken into account within the process of designing and executing the Portal: Orthophoto plans, Administrative borders, Neighborhoods, Green areas, Hydrography, Urban area, Streets, Constructions and Parcels.

[image: image2.emf]  cmp Obiecte Informationale

 Obiectele informationale ale Portalului

 Planuri OrtoPhoto

 Hotare administrative

 Cartiere

 Spaţii verzi

 Hidrografie

 Construcţii

 Străzi

 Zonare urbană

 Parcele


Figure 1. Information objects of the ISLMU

1. OrthoPhoto Plans

This represents the basic element of the Information System on Land Management and Urbanism, since this consists of the graphic images of all maps available through the Portal (traditional maps, satellited maps, photographic images from the plane, etc).

2. Administrative borders

This represents an information object consisting of the totality of metadata allowing the delimitation of the administrative areas on the map. These would correspond to the delimitation of the sectors, communes and villages that are part of the Municipality of Chisinau.

3. Neighborhoods

This represents an information object consisting of the totality of metadata allowing the delimitation of the neighborhoods on the map.

4. Green areas

This represents an information object consisting of the totality of metadata allowing the delimitation of the green areas on the map. These would correspond to the delimitation of such elements as parks, squares, etc. of the Municipality of Chisinau.

5. Hydrography

This represents an information object consisting of the totality of metadata allowing the delimitation of the aquatic resources. These would correspond to such elements as rivers, lakes, water basins in the Municipality of Chisinau.

6. Urban areas

This represents an information object consisting of the totality of metadata allowing the delimitation of the areas with urbanistic specifications. These would correspond to the delimitation of some areas upon which the same urban regulation is applied.

7. Streets

This represents an information object consisting of the totality of metadata allowing the delimitation of the streets in the Chisinau Municipality.

8. Constructions

This represents an information object consisting of the totality of metadata allowing the delimitation of the constructions in the Municipality of Chisinau. These would allow the delimitations of such elements as the buildings, houses, garages, etc.

8. Parcels/Land Plots

This represents an information object consisting of the totality of metadata allowing the delimitation of the parcels in the Municipality of Chisinau. These would correspond to the delimitation of the parcels on which there are no constructions.

8.2.3 Information Flows and Operational Levels 

Aiming at obtaining the information related to the object searched by the Internet visitor on the map, this must pass through the following stages:

· www.chisinau.md site display – to access the interactive map, the Internet user must access the official page of the Chisinau Municipality Mayoralty. The main page will contain a hypertext reference of navigation to the Information System on Land Management and Urbanism.

· Display of the interactive map with implicit parameter – when accessing the hypertext reference from the main page of the www.chisinau.md page, the interactive map with the implicit parameters of viewing and navigation will be opened;

· Choosing the method of information search – The Internet visitor will select of the 2 strategies of searching the relevant objects on map: finding through the manual navigation system, or using the method of search;
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Figure 2. Accessing the relevant information using the ISLMU

· Map displaying according to the navigation and filtration criteria – in the event when the procedure of object’s manual searching is selected. At each action of moving, increasing, decreasing, applying the filter the Information System on Land Management and Urbanism will redraw the map;

· Searching criteria displaying – in the event when the procedure of using the method of searching is selected the Information System on Land Management and Urbanism will offer the searching criteria editing form;

· Results displaying – in the event when the Internet visitor completed the searching criteria and gave the searching inquiry for execution;

· Relevant object displaying – in the event when the internet visitor found manually the relevant object or found it in the results list delivered by the method of searching and activated the reference for its accessing;

· Selecting the necessary information type – the Internet visitor will select one of the 2 types of information to be presented: the information related to the land relation of the object or the information related to the urbanistic regulation;

· Displaying the information on the land relations – in the event when the Internet visitor requested the Information System on Land Management and Urbanism to display the information on the land relations related to the searched object;

· Displaying the information on urbanistic regulation – in the event when the Internet visitor requested the Information System on Land Management and Urbanism to display the information on the urbanistic regulation of the searched object.

8.3 ISLMU Architecture

Taking into account the experience in this domain, one may conclude that the information system must represent a Web solution, accessible through an Internet navigator. No information solutions of client-server type exposing the functionalities through certain desktop applications installed on the client computers, or the mixed variant (client-server with partial exposing of the functionalities in the Web environment) will be allowed.

From the functional point of view, the bidder will deliver a reliable and scalable solution in the case of the increase of the number of competitors using the ISLMU, as well as in the case the amount of information managed by this increases.

Since the nature of the information managed by the ISLMU is both public, and with a restricted character (the information under the law on the state secret, the law on the trade secret or which may affect the private life of the citizens) the information solution delivered must allow fulfilling the secured connection between the client stations and the server of application and depersonalization of the information delivered.

Taking into account the ISLMU the implementation of client-server architecture of at least 3 levels is opportune. The implementation of client-server architecture of 3 levels for the ISLMU assures the possibility that the client level (the most software and hardware platform depending one) is easier to be implemented through an Internet explorer written on a certain platform. In this case the dependence on the platform installed on the client computer will disappear (the users will be able to work on UNIX stations and on Windows stations).

The borders between the levels are logical, not physical, these being able to run on the same computer server. The condition consists in the fact that the system must be well-structured and the borders of each level well-defined and represented practically by the specific conditions of each application.

According to the architecture described in the figure 3. the software solution of the Information System on Land Management and Urbanism Information System will present the client-server architecture with 6 categories of distinct nodes:

· SIA CADASTRU FUNCIAR’ server – it represents the server on which the totality of the components of the ‘SIA CADASTRU FUNCIAR’ and the “Information System on Land Management and Urbanism. run.  This server is responsible for the good operation of the interactive map of the Chisinau Municipality;

· OrthoPhoto File server – it represents the server of files where the totality of the graphic information related to the interactive map will be stored (cartographic images, aerial photographs, satellite images, etc.);

· Internet access server – it represents the server through which the access to the Internet of the computers within the Chisinau City Hall Intranet is assured. This server will fulfill the connection between the server where the www.chisinau.md page is hosted and the „Land Cadastre” AIS server;

· City Hall WEB server – it represents the server on which the official page of the Chisinau City Hall runs (www.chisinau.md). Through this page the interactive map of the City of Chisinau will be accessed;

· Client Computer of the GDAULR employee – it represents the computer of the employees of the General Division for Architecture, Urbanism and Land Relations with authorized access to the Database in production (rights of viewing, modification, annulment of the data) through the Desktop application (the current method of exploring the information on land relations and urbanistic regulation of the objects on the interactive map);

· Internet visitor computer – this represents the totality of users accessing through the www.chisinau.md site the public interactive map (Information System on Land Management and Urbanism.). 
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As it can be seen in the figure 3, the Information System on Land Management and Urbanism presupposes the existence of 2 main scenario of access to the data:

· Access of the GDAULR employee – it is the level assuring unlimited access to the system resources, through which viewing and editing any information of the database and managing the access of authorized users is possible;

· Access of the Internet visitor – it is the level of users with public access to the Information System on Land Management and Urbanism resources and represents the group of users connected to the interactive map through the www.chisinau.md site.

8.4. Services Provided by the ISLMU

The ‘Information System on Land Management and Urbanism’ represents an information service that aims mainly at the online public access of the citizens or economic agents to the interactive map of the City of Chisinau with the information related to land relations and the urbanistic regulation of the objects contained on the interactive map.

Taking into account the nature of the users that will request for the access to the ISLMU service resources, depending on the rights and roles they have, these will benefit of the following services:

· Access of the citizens to the advanced information system with the help of which the exploration of the information on the land regime and the urbanistic regulation of the buildings and parcels in the area of the City of Chisinau would be possible;

· Access to the system easy for the navigation and filtration of the information on the interactive map of the City of Chisinau;

· Access to the advanced searching mechanism with the help of which the rapid finding of the objects on the interactive map of the City of Chisinau is possible.

· Full, prompt, free of charge and online access of the citizens to the information on the urbanistic regulation of the lands in the City of Chisinau.

· prompt, free of charge and online access to the information on the land regime (property, building possibility, allowed destination, basic urbanistic parameters) of any land in the City of Chisinau 

· prompt and online access to the basic information contained in the urbanistic certificates of information;

· free and detailed access to the information on the component of the General Urbanistic Plan (the existing situation and regulations) and the geo-spatial data base of the City of Chisinau;

· Logging of all events related to the activity of the Information System on Land Management and Urbanism

8.5 Parties Involved and Roles 

8.5.1 ISLMU Business Roles

The following entities are interested or must be involved in the elaboration and good operation of the Information System on Land Management and Urbanism:

· Chisinau City Hall as main organism in charge for the administration and keeping the record of the information on the urbanistic regime of information objects exposed on the interactive map of the ISLMU.

· „MoldData” State Enterprise as organism in charge for the good operation of the www.chisinau.md WEB location (Î.S. MoldData provides hosting services for the site of the Chisinau City Hall).

· Citizens and economic agents of the City of Chisinau, local and foreign investors as direct beneficiaries of the Information System on Land Management and Urbanism.

· Employees of the General Division of Architecture, Urbanism and Land Relations that will have the liability to update the information related to the interactive map presented by the Information System on Land Management and Urbanism.

8.5.2 ISLMU Ownership 

The owner is the General Department of Architecture, Urbanism and Land Relations of the City of Chisinau.

The role of owner of the system reflects the administrative aspect and the technological one connected to the competence of the General Department of Architecture, Urbanism and Land Relations. The General Department of Architecture, Urbanism and Land Relations is responsible for the good operation of the service and for informing the beneficiaries about the facilities granted by the Information System on Land Management and Urbanism.

8.5.3 System Owner and Service Bidder

The Information System on Land Management and Urbanism will be contracted by the Joint Integrated Local Development Program of the UNDP-Moldova. After the finalization of the processes of designing/executing/implementing the ISLMU, this will be transferred to the possession of the Chisinau City Hall.

The Information System on Land Management and Urbanism will be offered to the visitors by the General Department of Architecture, Urbanism and Land Relations of the City of Chisinau based on the available resources of the City Hall, and namely: 

· qualified staff in updating the information related to the interactive map;

· ITC staff subdivision assuring the availability, functionality and integrity of the service;

· equipment necessary for system’s operation;

· technical assistance, if necessary.

8.5.4 Information System on Land Management and Urbanism Administrator 

The Information System on Land Management and Urbanism will be hosted exclusively in the building of the Chisinau City Hall and its administration will be in the full charge of the CCH.

The system administrator has full access to all system functionalities, files and database related to the system, the rooms where the equipment and facilities through which the software applications run are situated and which assure the security of the ISLMU data.

Some of the Administrator tasks include:

· assuring the normal operation of the information system guaranteeing the accessibility, security and integrity of the data;

· monitoring the activity of the users within the system;

· technical administration of the infrastructure of the information system providing for the:

· administration and assurance of the functionality of the technical equipments on which the software applications runs, as well as those of securing the network perimeter and the access to the data.

· Owning or renting the channels  of broadband access to the Internet and the government network;

· Administration of the applications server with the help of which the services included in the Information System on Land Management and Urbanism are included. 

8.5.5 Users and Their Roles

The human roles or other systems interacting with the Information System on Land Management and Urbanism are presented in figure 4 and may be described as:

Internet Visitor – a human actor, accessing the www.chisinau.md site aiming at exploring the interactive map with the information related to the urbanistic regulation and objects’ land relations. These actors have the following distinct roles:
· accessing the WEB interface of exploration of the interactive map;

· exploring the interactive map;

· formulating searching inquiries of the objects on the interactive map;

· accessing the information of the urbanistic regime of the objects placed on the interactive map;

· accessing the information in land relations of the objects placed in the interactive map.

GDAULR employee - human actor, in charge of the tasks of updating the database related to the  Information System on Land Management and Urbanism through the ‘SIA Cadastru Funciar’
· viewing the DB information;

· updating the DB information;

· canceling the DB information;

· exploring the interactive map.

Administrator – human actor, in charge of the delimitation of system users, the ‘SIA Cadastru Funciar’ and the Information System on Land Management and Urbanism  configuration, as well as of starting the system components. If the technological environment in which the ISLMU will operate includes sufficient capacities to execute the administration works, in this case their implementation into the system is optional. This category of actors has the following distinct roles:

· using unconditionally all functionalities of the ISLMU and the ‘SIA Cadastru Funciar’
· viewing any entry from the database;

· administrating the application server;

· administrating the database in production;

· administrating user profiles;

· administrating the nomenclature and metadata systems;

· making reserve copies of the database.
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Figure 4. Roles of the ISLMU
ISLMU - it is the information system to be developed (Information System on Land Management and Urbanism).

‘SIA Cadastru Funciar’ - This information system represents the source of the data necessary for the generation of the interactive map generated by the ISLMU.  This represents the current Desktop application used aiming at attaching the cartographic images of the City of Chisinau, of information related to the urbanistic regime and land relations of the objects situated on the map.

www.chisinau.md. This represents the Internet portal of the City of Chisinau. It will be used as intermediary in accessing the interactive map provided by the Information System on Land Management and Urbanism.

8.6 ISLMU Functionalities

8.6.1 ISLMU Business Functions

The business functions related to the use of the Information System on Land Management and Urbanism are presented in the diagram from the figure 5. These correspond only to the functionalities available for the Internet visitor, due to the fact that the DB administration ones are delivered by the ‘SIA Cadastru Funciar’ and do not represent the object for the modelling of this document.
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Figure 5. ISLMU Business Functions

UC01: Exploring the map

This represents the most important use case, which delivers the totality of functions accessible to Internet users meant for the exploration of the interactive map provided by the ISLMU. This use case represents the sense of the ISLMU – that of viewing the information related to the objects with the help of an interactive map.

UC02: Selecting the map type 

This represents a use case, which delivers functionalities of selecting the regime of viewing the interactive map according to the principles of objects’ situation (maps specialization) and the nature of the images delivered by the maps (cartographic plans, satellite or aerial).

UC03: Applying map viewing filters and parameters 

This represents a use case providing the totality of functionalities of map viewing such as: the modification of the map scale, applications of visual filters by concealing or displaying the details, etc.

UC04: Navigating the map 

This represents a use case meant for the assurance of the map navigation functionalities (in case of large-scale map display, the screen will not display the map integrally and the need to rotate the map will appear).

UC05: Searching for information on the map 

This represents a use case with the help of which Internet Visitors will be able to search for the necessary objects or information on the map. This use case will provide the totality of searching options according to the totality of metadata related to the map (streets, cadastre code, address, sectors, neighbourhoods, etc.).

UC06: Extracting the information related to the objects on the map 

This represents a case with the help of which the users will be able to extract the information related to the objects situated on the map. In particular, the information on the urban regulation or land relations of the requested object will be extracted.

UC07: Extracting the information on land relations 

This represents a use case with the help of which the information on land relations related to the requested object from the interactive map will be extracted from the database of the ‘SIA Cadastru Funciar’.

UC08: Extracting the information on the urbanistic regime 

This represents a use case with the help of which the information on urbanistic regime related to the requested object from the interactive map will be extracted from the database of the ‘SIA Cadastru Funciar’.

UC09: Making actions on the map 

This represents a use case, which will provide to the visitors different options for making actions on the map (positioning shortcuts, calculating the distance, aria of the polygon, etc.).

8.6.2 ISLMU Components

For the operation of the Information System on Land Management and Urbanism 5 (five) functional nodes described in figure 6 are necessary.
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Figure 6. Interaction of ISLMU Components.

The internal perimeter of the General Department of Architecture, Urbanism and Land Relations is formed of 3 nodes:

· Department employee – this represents the client computer of the Department employee on which the “Land Cadastre” AIS desktop application is installed with the help of which the database related to the interactive map provided by the ISLMU.

· ‘SIA Cadastru Funciar’ server – this represents the essential role of the information solution on which the server components of the „SIA Cadastru Funciar” and the totality of applications and modules related to the ‘Information System on Land Management and Urbanism’ are installed.

· OrthoPhoto File server – this represents a server of files on which the totality of graphic information related to the maps delivered by the ‘Information System on Land Management and Urbanism’ will be stored.

The node of the ‘SIA Cadastru Funciar’ Server will contain the totality of applications (applications server of the ISLMU, which will provide the WEB service for the inquiry of the data stock aiming at extracting the information or map requested:

· Web Feature Service – service meant to inquire the cartographic servers base on a well-formalized URL address generated as a result of the manipulation upon geographic objects (lines, dots, polygons, etc.);

· Web Map Service – service meant for the production of geo-referenced maps using database servers.

The external perimeter of the General Department of Architecture, urbanism and Land Relations is formed of 2 nodes:

· Internet visitor computer – this represents the client computer of the Internet visitor with the help of which this explores the resources of the ISLMU.
· WEB server of the Chisinau City Hall (www.chisinau.md) – this represents the server on which the site of the Chisinau City Hall is hosted. The site of the City Hall will interact with the ‘Information System on Land Management and Urbanism’ aiming at assuring the access to the public interactive map delivered by this.
8.6.3 ISLMU User Interface 

The ISLMU must offer an ergonomic, intuitive interface and accessible to all types of users. The system must have an unusual, attractive equilibrated and distinct graphical design. For users’ easiness the information solution will have an online contextual helping system (Romanian version –compulsorily), at the level of each WEB usage interface. 

The ISLMU will be accessed by a single level of users – Internet Visitors. This is explained by the fact that this information system will provide a free service with the help of which it will be possible only to view the depersonalized information.

The ISLMU must have an interface in the following language versions:

· Romanian

· English

· Russian

The compulsory and implicit version is the Romanian.

The information system must have integrated tasks of searching according to the map metadata. The information and entry retrieval procedure will be fulfilled with the help of some simple searches (specification of a searching array) or of some searches of higher complexity, with the help of which a more exact filtration of the information (QBE forms) will be executed. Regardless of the nature of the information searched the user will use the same method of inquiry and information retrieval for any compartment of the information product.

Additionally to the method of search executed based on the QBE principle, which will give the possibility to define the sophisticated inquiries visually, the interface must offer the possibility to purify the searching results by assuring the possibility of information filtration in the searching results list.

The user interface of the information system must assure the filtration of the entries corresponding to the searching criteria presented to the users depending on their access rights.

8.6.4 Audit and Statistics Execution Method

The information solution will be based on a commonly used in industry audit/logging method. This is configurative to log more or less levels of technical and business events. But it is necessary that the system logs different users actions in a way that would allow extracting the audit data and generating the statistics.

In the case if this method has not been elaborated, it is necessary to offer details about the logging, audit and statistics generation procedures based on the materials existing in the technological environment.

8.6.5 Business Functions of the „User” Role

The system users are represented by the roles:

· Internet Visitor accessing the WEB public interface to explore the interactive map and to access the information related to the objects situated on the map;

· GDAULR employee, which administrated (adds, edits, annuls) the information contained in the ‘SIA Cadastru Funciar’ database used to display the interactive map in the ISLMU.

8.6.6 Business Functions of the „Administrator” role

The system administrator fulfils the tasks using the means existing in the technological environment and those introduced in the functionalities of the ISLMU.

The main function of the Administrator within the ISLMU consists in assuring the functionality in good conditions of the information system. Besides that, amongst the functions connected to the good functioning of the system and the continuity of the service provided by the Administrator, the following may be mentioned:

· Starting and stopping the service for planned maintenance works;

· Executing the reserve copying procedures and assuring their integrity;

· Periodical extraction of the reports from the journal to anticipate the informational security problems;

· Elaborating statistical reports regarding the system’s operation;

· Managing the modifications emerged from the development team in the case of applied corrections;

· Monitoring the technological environment regarding the use of the memory, calculation, data storage resources aiming at preventing the cases of system overloading;

· etc.

8.6.7 Business Functions of the „Data Source Owner” Role

The holder of the Informational Resource assures the integrity of the data in the system. The integrity assurance is fulfilled procedurally by the assurance of the:

· testing on data integrity and security;

· correcting the detected flaws;

· offering technical and time resources to the System Administrator aiming at observing the reserve copying and data integrity procedures.

These tasks are fulfilled in organizing manner.
8.7 Requirements towards the ISLMU

8.7.1 Requirements for the Business Functions of the ISLMU

CF01
The ISLMU will reproduce the totality of functions of interactive map viewing existing in the ‘SIA Cadastru Funciar’

CF02
The ISLMU will be connected online to the database of the ‘SIA Cadastru Funciar’

CF03
The interactive map navigation and exploration interface will be intuitive and similar to the resembling information solutions (Google Maps, etc.).

CF04
The ISLMU will present without any reserves the totality of information on the urbanistic regime of information objects placed on the interactive map of the City of Chisinau.

CF05
The ISLMU will present depersonalized the information on the land relations related to the informational objects placed on the interactive map of the City of Chisinau. In this case, any information that could be catalogued as personal information will be excluded or depersonalized.

CF06
The Internet visitor will be able to use the searching method of informational objects on the map according to all metadata related to the informational objects situated on the interactive map.

CF07
The Internet visitor will be able to execute different operations upon the interactive map (placing shortcuts, calculating the distance, aria, etc.).

8.7.2 General System Requirements

The general specific system requirements for the ISLMU include:

· The ISLMUmust be conceived based on a client-server architecture of at least 3 levels.

· The service interface will contain Romanian, Russian and English versions

· The implicit interface will be in the Romanian language.

· The system must support the simultaneous work of at least 50 users.

8.7.3 Security and Protection requirements

The system must conform to the technical requirements towards the information systems imposed by the Standard of the Republic of Moldova SMV ISO/CEI 27002:2009 Information technology. Safety techniques. Good practice code for the management of the information security.

When accepted, the following will be checked:

SR01
The system guarantees the complete maintenance and integrity of all in production databases. 

SR02
The access to the service is fulfilled in controlled manner t.

SR03
The public information is accessible to anonymous users.

SR04
The public information includes: 

- maps;

- information on urbanistic regulations;

- depersonalized information in land relations of the objects on the map.

SR05
The access to the functions provided by the unauthenticated users is controlled with the means of protection against the overloading of the service by one or several network nodes.

SR06
The access to the functions granted to internal users is carried out with their authentication.

SR07
The data exchange within the system is fulfilled only by secured channels.

SR08
The users’ actions are registered in electronic journals.

SR09
The system emits a periodical signal indicating its functional stage.

8.7.4 Software, Hardware Requirements and Communication Channels 

SHC01 The system is accessed by communication channels of at least 512 kbps.

SHC02 The information solution will be executed based on the software constraints existing on the ‘SIA Cadastru Funciar’ server: 

- Operation System: Windows Server 2008 R2 x64 Enterprise Edition;

- DBMS: Oracle Database 11g Release 2;

- Web server: Apache 2.3;

- Mechanism for WEB applications development WEB: Oracle Application Express;

- Mechanism for the storage and retrieval of spatial data: Oracle Spatial Data Option;

- Mechanism for spatial data publishing: Map Server;

- Programming language: PL/SQL.

SHC03 In the event when the bidder proposes other software constraints for the proposed solution then those exposed in clause 6.2 of this document, this will assure the Land Cadastre’ IS functionality taking into account the constraints proposed and will estimate the cost of such additional activities.

SHC04 It is necessary that the service operates at the performance perimeters acceptable on the reference configuration. (The reference configuration is a HP Compaq 8510 notebook with a processor of 2GHz, 2Gbyte RAM, Windows XP SP3, Firefox 3.6). 

SHC05 It is necessary that the parties of the information system exposed to the public is technologically neutral. The checking will be done by using a set of (modern) platforms and with the expectance that the performance perimeters are similar or better than those on the reference configuration.

8.7.5 System Documentation Requirements 

DOC01 User’s Manual described the services exposed to different human users’ roles.

DOC02 Administrator’s Manual describes the administration tasks, including the tasks exposed directly from the system as well as the manual procedures necessary for the maintenance and good running of the service.

DOC03  Interface exposed to human users includes contextual information about the working procedure and the expectations from the system at that moment.

DOC04 Solution includes a short description of the service in the publically offered pages.

DOC05 Automated interoperation with external systems interfaces of the information system are (technically) specified and (in human text) documented 

8.8 Final Product and Components

The final product is formed by software and documentation artifacts of the systems as well as by the knowledge transfer to the system owner and administrator. 

The system artifacts include:

· The complete source code of the modules and components necessary to compile the delivered program product;

· The final product packed for easy installing in the proposed technological environment;

· The updated technical task and completed during the elaboration;

· The technical project;

· The document on system configuration;

· User’s Manual;

· Administrator’s Manual (including the contingence plan);

· The technical specifications for the interfaces published by the service;

· The testing plan and internal testing results;

· The totality of artifacts copied on electronic devices (CD-R or DVD+-R)

The knowledge transfer and the support include such artifacts and services:

· Training materials;

· Users’ and administrators’ training;

· Assistance during the system piloting period;

· Assistance in system acceptance testing;

· Assistance in bringing the system into force;

· Solving the flaws identified during the piloting period and the acceptance testing.

After putting the system on production it is necessary:

· Post implementation technical assistance for a period of 24 months.

8.9 System Implementation Stages

For the ISLMU the following implementation stages will be provided:

I. ‘SIA Cadastru Funciar’ database migration stage from the Oracle 9i format to the Oracle 11g format:

· Database migration from Oracle 9i format to Oracle 11g format

· Checking the correctness of ‘SIA Cadastru Funciar’ operation

· Adjusting the“Land Cadastre” AIS aiming at a perfect operation with a database in Oracle 11g format.

II Information service elaboration stage which will be divided in phases coordinated with the parties involved (Chisinau City Hall, UNDP Moldova) in the elaboration of the ISLMU. 

· The elaborator based on the Reference Terms determines and analysis the requirements, designs the structure of the information system and creates the technical project.

· The elaborator develops the application code and integrates its modules in one of the software system versions. (a first presentation of the parties showing the existence of all functionalities forwarded by the terms of reference will be done).

· The elaborator carries out the testing of the system in lab regime (internal testing) and prepares the relevant documentation  (the functionalities of the system with the corrections and adjustments to the objections made in the previous stage are presented, the set of technical documents is submitted, etc.).

III System implementation stage will start together with the approval of the minutes of acceptance by the software system owner in the presented variant and the signing of the delivery and acceptance deed in experimental exploitation. At this stage the elaborator tests the system in the conditions of experimental exploitation, detects and eliminates the errors, problems of performance, etc. Here the elaborator prepares the final version of the information system, which is liable to be put into service.

IV. System’s putting into service begins when signing the software system putting into service deeds and the beginning of it being used.

V. Maintenance stage of the system constitutes the period in which the elaborator takes charge of assisting the owner with the software system capacity maintenance to provide services, as well as modifying the software product, keeping its integrity. This stage may be of any duration depending on the contractual agreements. In the case of the ISLMU we think that the period of 12 months would be enough. 

9. Requirement Qualifications:
· Legal entities specialized in providing informational services with a minimum 5 years of experience

· Have trained and qualified field staff knowledgeable in GIS tools. 

· At least 5 years of proven technical knowledge and experience in relevant fields

· Experience in working with government organizations/local public authorities is an advantage
· Fluency in Romanian or Russian is a must.[image: image8.png]
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