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[bookmark: _Toc430352550]Executive summary 
The right employability and occupational skills are more than ever a critical asset for the Georgian economy, its citizens and employers within an increasingly competitive global economy. 
Since 2012, Georgia emphasized the need to address the soaring unemployment. Major initiatives in the government reform agenda were represented by the re-establishment of labour market institutions, such as the Department of Labour and Employment Policy within the Ministry of Labour, Health and Social Affairs, and the Employment Support Service within the Social Service Agency. National Labour Market Strategy and associated action plan have been developed. The government also intends to develop a special program aimed at re-training of unemployed. Development of comprehensive Labour Market Information System (LMIS) is a part of the reform plans that are aimed at improving the labour market situation in the country. In addressing the issues of potential skills gaps it is important to not only to focus on the immediate shortcomings in the supply of labour but also to focus  on the efficiency of the labour market in balancing supply and demand over the longer term.
Establishing a system that collects and analyses labour market information is critical in guiding policy making decisions by Government to improve employment opportunities in the economy. The decision to set up a LMIS aims to provide an objective national perspective to define, map, interpret and communicate labour market intelligence bringing together both qualitative and quantitative data and information to look at trends over time not only to guide policy but also to inform young people, parents, students, educators and employers on the choices they need to consider.
Section 1 of this report is designed to set out the objectives, role and purpose of the LMIS alongside an initial assessment of the nature of labour market issues faced by LMIS stakeholders. 
Section 2 sets out how the LMIS activity aims to bring together the data and information required to operate the LMIS by working with primary data holders to ensure that the data is accurate, relevant and timely.
Sections 3, 4 and 5 then set out how the LMIS will develop a functioning labour market hardware/software system to provide the systematic processes and methodology for data definition, collection, analysis and reporting.
The central theme throughout implementation should be on consolidating the LMIS operations, governance and regulatory mechanisms to ensure there is a planned transition into wider Government structures. Building capacity and staff development should be a core task to ensure that the capability and skills are in place to ensure that the LMIS is sustainable and locally managed in the long term.




1. [bookmark: _Toc430352551]Introduction, objectives, role and purpose of the LMO
1.1. [bookmark: _Toc430352552]Background
The Georgian Authorities are currently implementing the Labour Market Formation Strategy and Implementation Action Plan 2015-2018. The new Labour Market Strategy will take forward previous strategic efforts for greater employment and training opportunities.  In this context the new employment strategies form the basis for the EU Project: Technical Assistance to VET and Employment Reforms in Georgia.
1.2. [bookmark: _Toc430352553]Objective and Purposes of the VET and Employment Reform Project
The overall objective of the project is to contribute to poverty reduction and enhance social cohesion through the introduction of measures designed to ensure synergy between the demands of the Labour Market and the skills and qualifications offered by the Vocational Education and Training system.
The purposes of the Project are:
1. To strengthen the institutional and technical capacities of the Ministry of Education and Science and the Ministry of Labour, Health and Social Affairs to develop, manage, and monitor their respective sector policies;
2. To strengthen the human resource capacities of the Ministry of Education and Science and the Ministry of Labour, Health and Social Affairs and their subordinate institutions to implement their respective reform agendas and to meet their obligations with respect to the implementation of the Association Agreement;
3. To support the European Delegation, the beneficiary Ministries and other key stakeholders to coordinate, monitor and evaluate the Employment and Vocational Education and Training Sector Reform Contract;
4. To strengthen the Ministry of Education and Science and the Ministry of Labour, Health and Social Affairs’ capacities to promote the labour market and vocational education and training reform programmes and to enhance their communications capacities.
1.3. [bookmark: _Toc430352554]Rationale
Development and operation of a national Labour Market Information System (LMIS) is one of the key tasks to be fulfilled by the Ministry of Labour, Health and Social Affairs (MoLHSA) as envisaged in the State Strategy on Formation of Labour Market in Georgia, approved by Resolutions of Government of Georgia No 199 dated 2nd August 2013 and No 732 dated 26th December, 2014. The MoLHSA has undertaken already several steps in this direction: The national Concept Note on LMIS has been elaborated and approved; a “matching” software solution has been developed to register the job-seekers and vacancies (www.worknet.gov.ge), a division of LMIS has been established at the Department of Labour and Employment within the MoLHSA. Currently, the LMIS division is working on an analysis of labour market data in the framework of an on-going labour market survey (demand side). There are various labour market information sources available in Georgia at present. However, there is no system in place which ensures regular collection, processing and analysis of labour market information, and which is able to provide the basis for design, planning and implementation of a Labour Market Policy, as well as for monitoring and evaluation of the LM policy implementation. The project will provide TA to fill existing gaps in connection with the LMIS. The Team Leader and the local Labour Market Expert are in particular involved in providing assistance to the beneficiaries. 
1.4. [bookmark: _Toc430352555]Objectives
Based on an assessment of the current situation, proposal of a practicable model (incl. software) for a Labour Market Information System, which will ensure that all relevant labour market related information in Georgia are regularly collected, processed, analysed and provided for further processing and dissemination.

2. [bookmark: _Toc430352556]Data collection and development
This section focuses on the acquisition of the data and information necessary to operate the LMIS, i.e. to collect and collate the raw or aggregate statistics and other quantitative data necessary to build the LMIS databank. An understanding of the past and present Georgian labour market dynamic will develop, including the largely qualitative data necessary for attempting to understand the success of past Active Labour Market and to anticipate trend analysis and future skills requirements in terms of:
· Core labour force and market data – demographic composition; trends in employment, unemployment and skills; labour turnover 
· Demand data – labour force, industry and occupational trends; economic growth forecasts; sectoral vacancies, wages and issues; 
· Occupational supply – data as to type of work performed; occupational skills requirements and other occupational characteristics of job seekers
· Education and training information – programmes and courses; access and quality issues; financial assistance
During this activity the Consultant investigated what labour market data and information was available in Georgia and how it could be accessed to populate the LMIS databank with the aim to achieve the ILO set of quantitative KILM data and other databank outputs.
2.1. [bookmark: _Toc430352557]The LMIS data bank
In the simplest of terms the databank will need to hold information on the current and anticipated (future) supply and demand for different skills across the Georgian economy. It is necessary to have a complete picture of the economy because the public and non-civilian sectors can have a significant influence on the supply/demand for particular skills and also represent important career opportunities for young people entering the labour market.
Figure 1 presents a schematic overview of the areas that such a databank ought to cover in relation to the supply and demand for labour. No meaningful analysis is possible in this respect without a core set of data that describes the current labour market situation. Consequently, the Consultant in this activity has focused on a preliminary mapping of the existing datasets that might be used to compile this core dataset: identifying what information is held and by whom, understanding the extent to which the different datasets can be combined to provide an overall picture, and then identifying gaps and weaknesses in the data that will have to be addressed, either by working with relevant stakeholders to adapt existing methods/procedures or by launching new data collections.
[image: ]
Figure 1 – Overview of LMIS data bank
The core dataset should comprise “big picture” about all persons currently active in the labour market, both employed and unemployed that can be analysed across multiple dimensions in order to give a comprehensive picture of the current situation and trends through time. Table 4.2 lists the set of variables that could be considered as a “wish-list” to support effective analysis. Also, if complete, this dataset would allow routine calculation of many of the ILO KILM indicators[footnoteRef:1].  [1:  Key Indicators of the Labour Market (KILM): http://www.ilo.org/empelm/what/WCMS_114240/lang--en/index.htm] 

The core data should include a time-series of at least 5 years and be updated on a quarterly or yearly basis in line with the dissemination schedule of the main data sources.

2.2. [bookmark: _Toc430352558]LMIS Data Sources
The data sources of the LMIS system are the other institutions in Georgia which manage certain labour market data or which manage some data which will be used by the LMIS system together with other data. The term “data owner” is used to describe the institution which “owns” the data, i.e. the institution which is empowered to modify and update the certain data. By recognizing the “data owners” in the project, the LMIS management team will receive the most accurate data available for the purpose of analysis and storing in the data warehouse. If (for whatever reason) multiple data owners send duplicated data, the LMIS implementation team will ascertain if such “duplicated” data can be used for data validation purposes or for quality assurance to ensure the highest possible quality of the information contained in the LMIS system.
During this activity, the Consultant team has recognised the following stakeholders as main labour market data owners:
· Georgian Statistical Office (GeoStat) - data owner on Georgian population, also stores data on labour market data (employment and unemployment data by sex, age, status, sector of employment, occupation, profession, education level) collected in Integrated Household Survey (HIS). Geostat also carry out Establishment reporting for business statistics for large non-financial corporations and social statistics for financial corporations, public administration, and non-profit organizations serving households.
Census is conducted by GeoStat in November 2014, and preliminary results are published in April 2015.
GeoStat produces aggregate annual figures from the Integrated Household Survey and aggregate annual figures from the establishment reporting. This is by and large the only regular LMI reporting carried out by public institutions in Georgia.
· The Employment Support Services of the Social Security Agency (ESS/SSA) - which manages Worknet (www.worknet.gov.ge) - an online client database of job-seekers and vacancies that covers all job seekers who decided to register in this Public Employment Service database.
The SSA branch manages a database of the recipients of targeted social assistance (TSA), which reportedly contains information about half a million individuals living in the households that receive the TSA. This is a solid and verified database that could be used as a basis of further LMI analysis.
· Ministry of Labour, Health and Social Affairs (MoLHSA) - undertakes labour market components’ research in order to study employers' attitudes/demand and shortages in professions. Main objectives of this research is to reveal employment opportunities by geographic area, identify factors affecting job creation and identify necessary staff qualifications and training.
· Ministry of Education and Science (MoES) – which manages VET database (www.emis.gov.ge) that covers all public VET schools and those private schools that decided to register themselves, all students of these VET schools, as well as all their teachers. This data is managed by Educational management Information System (EMIS). 
Professions Department of the EMIS manages carries out Tracer Studies survey which provide valuable information about the impact of various measures and policies, such as educational courses, trainings, or participation in labour market programs. 
· Caucasus Research Resource Centers (CRRC) – manages Caucasus Barometer (CB), which is a regular household survey carried out on annual basis.
Other data source owners can be classified in the category of ad-hoc probabilistic sampling surveys and other ad-hoc data collection efforts in the field of LMI:
· STEP/ Household Skills Measurement survey (STEP/Skills Survey) by the World Bank and the CRRC
· Qualitative surveys of employers demand and VET providers in four Georgian regions by the World Bank and The International School of Economics at Tbilisi State University
· Labour Market studies by the International Organization for Migration
· Online databases and matching tools (jobs.ge, hr.ge, hr.gov.ge)
· Information collected by social partners (Georgian Trade Unions Confederation, Georgian Employers Association)
· Information collected by Private Employment Agencies

2.3. [bookmark: _Toc430352559]Datasets
The “datasets” are used to describe the structure, type and possible options of any labour market data which should be transferred from the stakeholders to the LMIS. This term is considered as the most appropriate for this phase of the project because it enables the LMIS to discuss any potential issues with the data with both technical and non-technical stakeholder’s staff. The agreed “Dataset descriptions” should be (at design phase of LMIS implementation project) formalised with the “Data source fiche” document and in later phases with the technical documents which should be used as the “data contract” between the data owner and the LMIS system, ensuring the quality of the data and enabling automated validation of the data gathered. 
In short, the relevant “data contract” should ensure the following:
· Defining elements that can appear in a document
· Defining attributes of the elements that can appear in a document
· Defining whether an element is empty or can include text
· Defining data types for elements and attributes
· Defining default and fixed values for elements and attributes
· Defining which elements are child elements (say sub-groups of occupations)
· Defining the order of child elements
· Defining the number of child elements
2.4. [bookmark: _Toc430352560]Datasets and data owners mappings
The following table represents relationships between the envisaged datasets and the “data owners” i.e. the Georgian institutions or public bodies who could provide data in accordance to each dataset:
	
	Geostat
	ESS/SSA (Worknet)
	MoLHSA
	MoES

	Dataset #1: Population 
	
	
	
	

	Dataset #2: Employment 
	
	
	
	

	Dataset #3: Unemployment
	
	
	
	

	Dataset #4: Education
	
	
	
	

	Dataset #5: Vacancies
	
	
	
	

	Dataset #6: Wages
	
	
	
	

	Dataset #7: Tracer studies
	
	
	
	

	Dataset #8: Employers’ survey
	
	
	
	



2.5. [bookmark: _Toc430352561]Datasets overview
The following list represents a short overview of each envisaged dataset related to the data envisaged to be included in the dataset. Each of the recognised datasets contains a specific set of data, namely:
· Dataset #1: Georgian Population
· By year, regions, age, sex, urban/rural dimensions
· Dataset #2: Employment
· By year, regions, age, sex, type (hired, self-employed, not identified), urban/rural, economic sector (NACE Rev. 1), profession and occupation (ISCO 88), level of education (from profession)
· Other measures: part-time employment, secondary employment, job seeker, working hours per week.
· Dataset #3: Unemployment
· By year, regions, age, sex, urban/rural, profession (ISCO 88), level of education (ISCED from profession[footnoteRef:2]) [2:  ISCED level of education can be derived from skill level indicator of profession (ISCO main group). Matching details can be obtained in structure, group definitions and correspondence tables of ISCO.] 

· Other measures: duration of unemployment
· Dataset #4: Education
· Education programmes, education institutions, education areas, type of programmes, private/public, number of students
· Dataset #5: Vacancies
· By month, quarter, year, location/region, job category, employer category
· Other measures: registered users
· Dataset #6: Wages
· By year, regions, age, sex, type (hired, self-employed, not identified), urban/rural, economic sector (NACE Rev. 1), profession and occupation (ISCO 88), level of education (from profession)
· Dataset #7: Tracer studies
· By year, sex, age, educational level, profession, labour market status/activity.
· Other measures: job placement, job search channels, skills mismatch, wage, job satisfaction, change of residential place, conditions of work.
· Dataset #8: Employers’ survey
· By location/region, enterprise size, economic activity
· Employers’ satisfaction with skills and qualification of job seekers, shortage and surplus of supply of labour, job perspectives, growth retaining factors, needs of occupational skills, mobility, etc.

2.6. [bookmark: _Toc430352562]Classification systems
Three key variables in the core data set are typically recorded through codes from a classification system: level of educational attainment, occupation and sector of economic activity. The international standards for these are:
· ISCED 2011: International Standard Classification of Education (2011 revision)
· ISCO-08: International Standard Classification of Occupations (2008 revision)
· ISIC Rev.4: International Standard Industrial Classification of all economic activities (2008 revision)
2.7. [bookmark: _Toc430352563]Data analysis components
Data analysis components are central to the LMIS databank. The data analysis components provide a solid foundation for any type of data analysis and reporting required to support policy and decision makers, employers and educational institutions, but also from other users of the LMIS System. The data analysis components consist of the following modules:
· Data warehouse: This is used as a ‘local copy’ of previously extracted and transformed data from external data sources. Since some of the data sources are located in external organisations, the best practice is to keep a local copy of ‘clean data’ originated from external data sources. The data warehouse will be designed and developed with the Microsoft SQL Server database engine as a standard relational database which is considered as a solid foundation for high-performance and reliable data warehouse system capable to run high number of analysis, simulations, complex searches and reporting without affecting the overall performance of the LMO system.
· Reporting module: This consists of two main subcomponents: Data Marts and Cubes. The ‘Data Marts’ will contain de-normalized data in the format appropriate for making analytical reports. The ‘Cubes’ enable on-line analytical processing (OLAP) of the data stored in ‘Data Marts’. Both of these subcomponents are supported by the Microsoft SQL Server Analysis Services.
2.8. [bookmark: _Toc430352564]Master data management subsystem (MDM)
The main purpose of the master data management subsystem is to consolidate the labour market data coming from a variety of different sources. The consolidated data is considered as the master data and it can be used and re-used for various purposes.  One of the major issues recognised during this activity is that various stakeholders (i.e. data owners) use the different classifications to describe the same data. For example, they use the different classification of occupations, educational attainment level, etc. In addition, some data owners use either legacy classifications or non-standard classifications.
The master data management subsystem will be used to create “mappings” or “translations” between the various classifications used by establishing links between various classification values. In addition, the MDM subsystem can manage a “history” version of the classification items, enabling introduction of the newest classification in the LMIS system with minimal efforts. Implementation of the MDM subsystem will enable the LMIS to provide required data analysis in order to generate predefined statistics reports, create ad-hoc analysis and create other analyses, and in the same way it will enable automation of the business processes related to data gathering, data ingest (or input), data processing and data analysing. The benefits of using MDM principals and know-how in the LMIS system are stated in Annex 2 under “The Benefits of Master Data Management”.

3. [bookmark: _Toc430352565]LMIS IT System Specification
3.1. [bookmark: _Toc430352566]Major features of LMIS IT System
LMIS IT System is envisaged as “One Stop Shop” public web portal that includes up-to-date information about:
· Labour market conditions in Georgia
· Occupational profiles and outlook
· Career guidance information
The main goal of the LMIS IT System portal is to enable the interested parties (for example: pupils, students, parents, unemployed persons, government bodies and institutions, researchers, etc.) to inform themselves on a current or envisaged situation in the Georgian job market which may include: employability, trends in industrial sectors, skills required for certain occupation, average wages per occupation, average wages per educational level etc. By having access to such information, they will be able to make informed decisions about choosing / changing their careers.
The data access components of the system will enable the users to access to the LMIS from a certain location by using the appropriate authentication and authorisation mechanisms. 
The proposed web parts and data access components will be built in Microsoft ASP.NET technology and by using the newest industry standards (including the HTML5 and CSS3), modern JavaScript libraries (jQuery, Modernizr, AngularJS, D3.JS etc.), Web API technology and AJAX calls.
The proposed data access components must have the following features and functionalities:
· Data access components should be implemented as a web sections which provides LMIS data access. 
· LMIS portal users will not be required to install any additional components / software package on their computer in order to access the LMIS portal system in a controlled and efficient manner
· The LMIS portal will be available to any user who uses a digital device (such as tablets and smartphones) and portal should be responsive to such devices
· The LMIS portal end-users will be required to user a modern web browser on their computer in order to access it. Supported browsers include the Microsoft Internet Explorer and Edge, Mozilla Firefox, Google Chrome, Safari etc.
· The rich and interactive content of the LMIS portal will be available to all envisaged groups of end-users, regardless of the operating system they use (for example: Windows, Linux OS, Mac OS, Android, iOS etc.)
The data access component should have the same technology foundation for all users, but information security principles and available functionality will differ for public (anonymous) and internal users.

3.1.1. [bookmark: _Toc430352567]Component 1 – Labour Market Observatory 
Labour Market Observatory (LMO) is an institution which objective is to produce systematic information on labour market conditions in order to help labour market actors make informed choices. It consolidates and analyses information coming from different sources and it presents and disseminates the information in a way that is tailored to the needs of end-users. 
The core purpose of the observatory function will be to collate, analyse and interpret primary and secondary data and communicate to key stakeholders the future skills needs for the economy, potential skills gaps and how this might be addressed through the education and training system.
The LMO component will be a system of labour market information that integrates and visualizes the information on employment, unemployment, wage rates, vacancies and other labour market indicators in the Georgia.
The LMO component should be implemented as module in LMIS web portal which should have integrated panels (so called: dashboard) which can present data through diagrams, line charts, pie charts, stack charts, etc. in different shapes and colours which may include the possibility of reorganising / personalising the working environment (for each user) with the drag and drop method. The implementation team should develop the user interface for the LMO sections by following the best industry standards related to the user interface agronomy and efficiency. User interface of portal must be available, in both English and Georgian languages.

3.1.2. [bookmark: _Toc430352568]Component 2 – Occupation Profiles
Occupation Profiles component of the LMIS system will be a career resource offering information on the occupations. Each occupational profile should describes the occupation, duties required by the occupation, examples of occupations and related occupations, the typical education and training needed to enter the occupation, information in which economic sectors workers in occupation work, the median pay for workers in the occupation, labour market indicators such as unemployment rate, employment and unemployment, youth unemployment, duration of unemployment, typical paths for entry into, and advancement in an occupation by linking it with education datasets with programmes and institutions.
The main data source for this component will data aggregated from results of IHS, primarily by Occupation and Profession measures. IHS uses unit groups from ISCO-88 classification for coding occupation and profession data in survey, but official and adapted occupation classification in Georgia is ISCO-08. This means that for successful implementation of this component, corresponding matching tables between ISCO-88 and ISCO-08 code lists will have to be created. 
The following datasets will be used for preparing data for occupation profiles:
· Dataset #2: Employment
· Number of employed by occupation, year, sex and region
· Number of employed by occupation, year, sex and age
· Number of employed by occupation, year and economic sector
· Dataset #3: Unemployment
· Number of unemployed by profession, year, sex and region
· Number of unemployed by profession, year, sex and age
· Duration of unemployment by profession, year, sex and age
· Dataset #4: Education
· List of education programmes and institutions matched to ISCO occupation unit groups by education area. Corresponding matching table will have to be created.
· Dataset #5: Vacancies
· List of open job postings matched to occupations based on job category dimension
· Number of job postings by occupation and month (if feasible)
· Number of job seekers by profession and month (if feasible)
· Dataset #6: Wages
· Median pay by occupation, year, sex and age
· Median pay by occupation, year and economic sector
· Dataset #7: Tracer studies
· Labour market status by profession and year
· Dataset #8: Employers’ survey
· Occupation perspective, needs of occupational skills, employer demand index
3.1.3. [bookmark: _Toc430352569]Component 3 – Career Guidance
Career Guidance component should provide a professional guidance counselling information for students and adults who would like support in making career, educational and/or employment decisions. This section will be of particular benefit to career changers, jobseekers, students and those looking to explore their career and education options.
Career Guidance section should direct different type of users to information, tools and guidelines and give them answers or guidance for questions like:
· For pupils (and their parents):
· What profession should I choose?
· Which high school to choose?
· Where can I find list of colleges?
· Where can I work as a school graduate?
· I want to work after school. How can I find more information?
· I want to continue education in higher education. How can I find more information?
· For students:
· Where can I find more information about scholarships and accommodation?
· I want to change course. What can I do?
· I want to work during study. Where can I find information about job offerings for students?
· Can I volunteer during study?
· I would like to study abroad. How can I find more information?
· Can I get work experience as volunteer?
· For unemployed:
· What rights and obligations do I have as unemployed person?
· Where can I find information about job offerings?
· How can I improve my skills for easier employment?
· Where can I get assistance in additional (self) assessment of personal opportunities?
· How can I improve my job search skills?
· How can I better represent myself at a job interview?
· For job seekers:
· I want a change in my career. Where can I get help?
· How can I improve my job search skills like writing CV?
· How to write high-quality application for the job and what is needed to include in a resume?
· How to prepare for a successful job interview?
· Can I find some workshops for job search?

3.1.4. [bookmark: _Toc430352570]Component 4 – LMIS Administration Portal
LMIS Administration portal is part of the LMIS System which main function is to allow LMIS administrators and process owners to manage data and content of the LMIS system. Administration portal will allow authorized users to:
· Manage data verification and data import procedures, monitor execution of import procedures and analyse results of them
· Manage master data
· Manage system alerts (information, warning and error messages)
· Analyse usage of the LMIS system like number of visitors, view which are most popular parts of portal, etc.
· View and analyse audit information
· Manage and edit content of the articles, news, media libraries and other static and dynamic web content
· Manage and edit content of the Occupation Profiles section
· Manage and edit content of the Career Guidance section
· Manage roles, user accounts and their access rights
Recommended list of roles and their rights in the Administration Portal is described in next section.

3.2. [bookmark: _Toc430352571]User classes and their main characteristics
There are three main user classes of the LMIS IT portal:
· Institutional users – This is group of users that will primarily analyse labour market data and indicators published in LMO component of the LMIS System. This group consist from individuals from government bodies and other state institutions, bodies of the local government and self-government units, trade unions, employer associations, researchers, scientists, journalists and international organisations such as the International Labour Organisation, the World Bank, OECD, IMF, etc.
· Individual users – This group of users will be primarily interested in information published in “Occupational Profiles” and “Career Guidance” sections of the LMIS System. This group includes students, pupils, parents, unemployed persons, job seekers and career counsellors. 
· LMIS authorized users – This group of users will primarily use and manage LMIS System through LMIS Administration portal. This users will be authenticated and authorized by the directory services of the MoLHSA, and will be further divided into the following user subgroups:
· LMIS Administrators - who will have the right to manage the system contents, functionalities, roles, users, access rights, and analyse behaviour of the system usage (alerts, usage statistics, etc.)
· LMIS Content Editors – who will have right to manage static and dynamic content of the system (like news articles, posts, media libraries, photo galleries) 
· LMIS Master Data Managers – who will have rights to manage content of the LMIS Master Data Subsystem.
· LMIS Administration Readers – who will have rights to see content of all sections of the Administration portal but without rights to manage them.
In addition, selected system administrators of the MoLHSA IT department will have full administration rights to the portal, since the hardware and basic software architecture will be operated by them.

3.3. [bookmark: _Toc430352572]Architectural overview
Architectural overview is displayed in the following component diagram:
[image: ]
Figure 2 – LMIS Architectural overview
The LMIS system should be implemented as a multi-tier architecture, a client–server architecture in which presentation, application processing, and data management functions are physically separated. It will provide a model by which developers can create a flexible and reusable system. By segregating an application into tiers or “layers”, developers have the option of modifying or adding a specific layer, instead of reworking the entire application. Also, each layer "knows" only a minimal amount about the code in the other layers - just enough to accomplish the necessary tasks.
3.3.1. [bookmark: _Toc430352573]User Interface Layer
The “User Interface” or “Presentation” layer is the topmost level of the LMIS system and it displays all information related to the LMIS domain. It communicates with other tiers and its main function is to translate tasks and results into users’ web browsers. All components of the “User Interface” layer should be web based and organized in a series of interactive web pages.
The LMIS Portal components will present data stored in LMIS Data Warehouse in the form of interactive graphs and tables and qualitative reports. It will enable browsing through the graphs, selection of various parameters to enable custom queries and to present the results to the user. 
The LMIS Public API component will enable direct access to the publically available LMIS data in XML or JSON format to the external data consumers (e.g. public bodies, ILO, World Bank etc.) The data consumers will have the possibility to re-use the publically available data from the LMIS system on their public web portals, applications or systems.
The LMIS Administration Portal component will be used by LMIS Administrators to monitor automatic data loading procedures, to perform manual data loading procedures and to manage content on the LMIS portal (e.g. actual news, document libraries, publications etc.). The LMIS Administration Portal will have a user interface through which these operations will be available. For monitoring automatic data loading procedures, the LMIS Administration Module will have a user interface showing the history of all automatic and manual data loading procedures that have started and other administrative information.
3.3.2. [bookmark: _Toc430352574]Client Logic Layer
The Client Logic Layer is separate from the UI layer and it controls a system’s functionality by performing detailed data processing. It’s purpose is to prepare the data which will be presented to an end user.
3.3.3. [bookmark: _Toc430352575]Business Logic Layer
The business logic Layer (BLL) is the part of the LMIS system that encodes the business rules that determine how data will be created, displayed, stored, and changed. It prescribes how business objects interact with one another and enforces the routes and the methods by which business objects are accessed and changed. 
The LMIS BLL should be responsible for handling LMIS Master Data, Security, ETL (Extract, Transformation and Load) services and custom LMIS business rules:
Master Data component should be used to handle LMIS system code lists and “translate” the data classified with one nomenclature into another supported nomenclature;
Security component should be responsible for authentication, profile based user interface and authorisation, input validation and output validation, exception shielding and securing data;
ETL Services component should be responsible for extracting the data retrieved from external data sources or manually prepared by the LMIS Administrator, preparation of data and transformation into a format suitable for the LMIS and loading the data in the LMIS. LMIS ETL Services know how to logically read data in various formats that should be loaded in the LMIS. It should extract the data, transform the data into the data objects necessary for other components and then load them in the LMIS Data Warehouse through the LMIS Data Access layer. LMIS ETL Services should also have the capability to schedule data imports.
3.3.4. [bookmark: _Toc430352576]Data Access Layer
The “LMIS Data Access” module serves to abstract data from the underlying databases and data warehouses. The only access to the LMIS data will be through this module. The Data Access Module is responsible for checking the data before loading it to the LMIS database which is represented on the diagram as “LMIS Data Warehouse” component on the “Data (Resource) Layer”. Various data controls will be included based on specific rules for each set of data.
The “External Sources Data Access” module serves to extract the data retrieved from external data sources (represented on the diagram as “External Data Sources” on the “Data (Resource) Layer”). The extraction of the data will be agreed on the technical, organizational and managerial levels between the external data provider and the Beneficiary as the data consumer. The data will be formatted in accordance with the “data contracts” which will be agreed between both parties in order to guarantee the high quality of the labour market data entering the LMIS system.
3.3.5. [bookmark: _Toc430352577]Data (Resource) Layer
The “LMIS Data Warehouse” should be responsible for storing and retrieving the LMIS data. The only access to the LMIS Data Warehouse should be through the LMIS Data Access Layer as described above.
The LMIS Data Warehouse should be designed and optimized to enable fast data retrieval for the purpose of presenting graphs, tables and other information through the LMIS User Interface Layer.
Other components on the “Data (Resource) Layer” (i.e. “External Data Sources”, “MoLHSA Directory Services”) are not considered as the integral part of the LMIS system, but as the data sources / data transport mechanisms which should be used by the LMIS system.

3.4. [bookmark: _Toc430352578]Functional requirements
The functional requirements specification is designed to be read by a general audience and therefore it is not written in technical terms but in layman terms in order to enable the readers to understand the LMIS IT System without having particular technical knowledge. 
The purpose of a functional requirements specification is to capture what the software needs to do or provide to support end-users. It includes a description of the required functions, outlines of associated reports or online queries, and details of data to be held in the system. The functional requirements also describe functions performed by specific screens and/or application modules and outlines workflows which will be performed by the LMIS system and covers other business or compliance requirements that the LMIS system must meet.
During this activity, the Consultant held number of interviews and meetings with the representatives of the beneficiary and stakeholders which enabled them to recognize the beneficiary’s expectation of the future functionality of the IT system and to document it. In the later phases of LMIS system design and development, the implementation team should use the agreed functional requirements specification as the basis for drafting the “LMIS System design document” in the early stages of the software development phase. 
3.4.1. [bookmark: _Toc430352579]Data gathering components: Functional requirements
The data gathering components of the LMIS system should have the following functionalities:
	ID
	Name
	Description
	Importance

	Data Validation and Import Module functionality

	FR1. 
	Import data from various external sources
	· The LMIS system will import data from various external sources, regardless of the technology used by those sources.
· The data import procedure will be “technology neutral” and will not impose a particular operating system or database system used on the stakeholder’s side.
· The LMIS system will use the information security principles and mechanisms implemented in the MoLHSA in order to authenticate the LMIS system to the external data owner’s system to be able to access the agreed datasets.
	High

	FR2. 
	Import structured data stored in various standard formats
	The LMIS system will be able to import the structured labour market data (as defined) which could be in various standard formats, for example: XML, CSV, Excel and similar.
	High

	FR3. 
	Import the data using various technologies
	The LMIS system will be able to import the labour market data by using various technologies, as appropriate, (e.g. web services, FTP, HTTP, HTTPS etc.) related to the quality and quantity of the data. 
	High

	FR4. 
	Automated data-gathering from external sources
	The LMIS system will include functionality for automated data-gathering from external data sources (either by “push” or by “pull” methods) executed either on a regular time period (e.g. once a week, once a month etc.) or on demand.
	High

	FR5. 
	Manual import of structured data (as an “alternative” method)
	· The LMIS system will support the manual import of structured labour market data - this is an “alternative” means of data import which is not recommended but which may be used for stakeholders who (for whatever reason) cannot deliver their data to the LMIS system on a “system-to-system” basis.
· The LMIS system will support manual functionalities including: opening the data delivered (for example: on CD or DVD), manually supervised data validation process, manually initiated procedure for the data import into the LMIS database.
	Medium

	Data Processing and Administering Module Functionality

	FR6. 
	Possibility to Administer users’ rights and permission in the LMIS system
	· The LMIS system will provide functionalities for the LMIS administrator enabling him/her to manage LMIS system users’ rights and permissions to the LMIS system functionality / data stored in the LMIS system.
· The LMIS system will provide functionalities for the LMIS administrator to manage and monitor the data gathering and data processing processes end-to-end.
	High

	FR7. 
	Automated validation of the data upon arrival
	· The LMIS system will alert the LMIS administrators in the case that the dataset being validated is not acceptable (regardless of the fact whether the data was imported/validated automatically or manually).
· The LMIS system will write the detailed reports on data validation in the system logs. Those reports must clearly present all data flaws which prevented the dataset to be validated / imported in the LMIS system.
· The LMIS system will alert the LMIS administrator (by using agreed means of alerting) in the case that the dataset being validated (either during the automated or manual validation) is not acceptable. 
	High

	FR8. 
	Automated import of the data which passed through automated validation
	The LMIS system will support the immediate automatic import of validated data in the “Data processing and Administering module”.
	High

	FR9. 
	Modify the datasets definition
	· The LMIS system will enable modification of the datasets definition so that the additional / different data can be imported into the LMIS system.
· Since this function is expected to be executed rarely, the GUI (Graphical User Interface) will not be developed for this function, but documented procedures will describe the required intervention in the LMIS database and configuration files.
	High

	FR10. 
	Adding new datasets / new data sources
	· The LMIS system will enable new datasets / new data sources to be added for their regular data import and processing in the LMIS system in order to ensure sustainability of the system.
· Since this function is expected to be executed rarely, the GUI (Graphical User Interface) will not be developed for this function, but documented procedures will describe the required intervention in the LMIS database and configuration files.
	High



3.4.2. [bookmark: _Toc430352580]Master Data Management: Functional Requirements
The Master Data Management subsystem of the LMIS system should have the following functionalities:
	ID
	Name
	Description
	Importance

	Master data management subsystem functionality

	FR11. 
	Administer classifications 
	· The LMIS system will enable management of all classifications (e.g. education levels, economic sectors, occupations, regions etc.) in the Master Data Management (MDM) subsystem 
· The LMIS system will enable management of “classification mappings” which are used to “map” or to “translate” the data classified using one nomenclature to another supported nomenclature.
· The LMIS system will enable management of the actual / historical versions of the classifications to ensure backward compatibility with a classification which is no longer in use (by storing historical information of classifications).
	High

	FR12. 
	Make the MDM data available for all LMIS modules
	The MDM subsystem of the LMIS system will provide MDM data to all modules in the LMIS system which manage or present the data, i.e. Data gathering components, Data analysis components and Data access components.  In this way, the LMIS system will promote usage of common/supported classification systems (related to the data providers) and application of common and international standards related to the labour market data in Georgia.
	High



3.4.3. [bookmark: _Toc430352581]Data Analysis Components: Functional Requirements
The Data Analysis components of the LMIS system should have the following functionalities:
	ID
	Name
	Description
	Importance

	Data Warehouse

	FR13. 
	Managing the local copy of the data within the data warehouse
	The data warehouse will manage a ‘local copy’ of previously extracted and transformed data from external data sources in order to enable advanced data analysis and trend analysis.
	High

	FR14. 
	High-performance and reliable analytic system
	The data warehouse will enable the building of a high-performance and reliable system capable of running a high number of analyses, simulations, complex searches and reporting, without affecting the overall performance of the LMIS system. 
	High

	FR15. 
	Multiuser analytical data approach
	The data warehouse will enable a concurrent multi-user analytical data approach without affecting the overall performance of the LMIS system. 
	High

	FR16. 
	Privacy issue
	No private data of the Georgian citizens (e.g. their unique identification number, full name, date of birth and similar) will be stored in the data warehouse nor in any other database of the LMIS system.
	High

	Data Marts

	FR17. 
	Data de-normalization
	The “Data Marts” in the LMIS system will be designed to contain de-normalized data in a format appropriate for making specific analytical reports and providing advanced analytical data access etc.
	High

	FR18. 
	Audit trail
	The “Data Marts” in the LMIS system will include audit trail functionality monitoring both how many accesses to certain data / analytical reports there were.
	Medium



3.4.4. [bookmark: _Toc430352582]Data access: LMIS portal functional requirements
The Data access components of the LMIS system should have the following functionalities:
	ID
	Name
	Description
	Importance

	General LMIS portals requirements

	FR19. 
	Web application 
	· The LMIS portals will be designed and developed as “web applications” accessible over the internet / intranet with a standard web browser (primarily with the latest version of the web browsers).
· The LMIS portal will be designed and deployed with a modern user interface approved by the beneficiary.
	High

	FR20. 
	No installation required
	The LMIS portals will not require any installation on the client’s computer (or installation of the application or any additional module).
	High

	FR21. 
	Easy navigation
	The LMIS portals will be designed to enable easy and effective navigation. The main principle will be followed that the information requested must never be more than “3 clicks” away from the end user.
	High

	FR22. 
	Bilingual user interface
	The LMIS portals will have bilingual user interface: each user interface (including diagrams / charts / reports) will be available both in Georgian and English.
	High

	FR23. 
	Authentication of the users
	The LMIS portals will support various authentication and authorisation levels for public, external and internal end-users, namely:
· Anonymous access for public users
· MoLHSA’s Active Directory authentication and authorisation for internal users, as agreed with the Beneficiary.
	High

	FR24. 
	Access to the labour market dashboards
	The LMIS portals will enable end-users to access certain labour market dashboards which will present a comprehensive picture of the Georgian labour market to them. The dashboards will include ILO KILM (International Labour Market Key Indicators of the Labour Market) indicators, additional labour market indicators, labour market supply / demand data, skills and qualification data etc. 
	High

	FR25. 
	Data visualisation
	· The LMIS portals will enable end-users’ access to advanced labour market data visualisation and usage of interactive charts / diagrams. 
· The LMIS users will be able to select the desired type of interactive charts/diagrams which may include line and area charts, bar charts (horizontal and vertical), stacked bar charts, pie charts, radar charts, tables, scatter and bubble diagrams and other diagrams (where appropriate and implementable).
	High

	FR26. 
	Data presentation
	· The LMIS portals will enable end-users to access  the labour market data aggregated, by various dimensions (e.g. by gender, age group, economic sector, educational attainment, occupation and others where possible and implementable) and by “digging” into the data by one mouse click (where possible and implementable).
· The LMIS portals will enable end-users to select the desired time period for reporting.
· The LMIS portals will enable end-users to export the data presented in the charts / diagrams in an appropriate format including PFF, PNG, JPG and others.
	High

	FR27. 
	Period of reporting
	The LMIS portals will enable end-users to select the desired time period for drawing charts or diagrams and for reporting, either by using visual controls or by using the calendar controls.
	High

	FR28. 
	Access to the reports
	· The LMIS portals could enable end-users to access the reports in various ways, for example: 
· By using the report templates which will be easy to use and provide  quick access to the data or
· By using the customised reports (i.e. complex reports) which will require some end-user`s knowledge but which could provide advanced reporting. 
· The LMIS portals could enable end-users to download reports (in PDF and similar formats).
	Medium

	FR29. 
	Data export
	The LMIS portals could enable end-users to export the data (i.e. the data contained in the reports presented on the screen) in appropriate formats (including Excel, PDF and other agreed formats.)
	Medium

	FR30. 
	Data libraries
	The LMIS portals could enable end-users to access the “data libraries” which may contain any type of data which is usual on an Internet portal. The data libraries may contain HTML pages, image libraries, e-book libraries, documents/reports available for download, hyperlinks to external resources on the Internet, multimedia files etc.
	Medium

	FR31. 
	Search
	The LMIS portals could provide a “search” functionality to end-users enabling them to access the information available on the LMIS portal in a “google like” style.
	Medium

	FR32. 
	Web services
	· The LMIS portals could provide web services available to public users and external users. By using the web services, they will be able to access the data on the LMIS portal on a system-by-system basis and to re-use the Beneficiary’s Labour market data on other web portals. In that way, the LMIS system could become a reliable “open data source” for Georgian labour market data.
· By using the web services, users will be able to access only the data which is also available via the portal – in other words, end users will not be able to misuse the web services in order to access LMIS data which is confidential.
	Medium

	FR33. 
	Online help
	The LMIS portals could provide help information on each screen (where appropriate).
	Low

	Public LMIS portal

	FR34. 
	Anonymous access for Public LMIS users
	All anonymous Internet users will be able to access the Public LMIS public portal – no authentication or authorisation will be required.
	High

	FR35. 
	Access only to the approved content
	Anonymous Internet users will be able to access only the content on the Public LMIS portal which is considered appropriate for them as approved by the Beneficiary. The anonymous users may include pupils, students, their parents, but also journalists and various independent data analysts etc.
	High

	FR36. 
	Access only to approved dashboards
	Anonymous Internet users will be able to access only the dashboards / charts / tables / diagrams which are considered appropriate for them and as approved by the beneficiary.
	High

	FR37. 
	Access only to approved data presentation 
	Anonymous Internet users will be able to access only the data presentations which are considered appropriate for them and as approved by the Beneficiary. The data presentation relates to various types of market data aggregation, the possibility to select the desired time period for reporting, the possibility to export the data, to “dig in” to the data etc.
	High

	FR38. 
	Access to the reports
	Anonymous Internet users will be able to access only the reports which are considered appropriate for them and as approved by the beneficiary.
	Medium

	FR39. 
	Web services
	Anonymous Internet users will be able to access the web services which will provide them access only to the data which is also available via the portal.
	Medium

	Internal LMIS portal

	FR40. 
	Appropriate authentication and authorisation for Internal LMIS users
	Internal LMIS users will be authenticated by using the MoLHSA directory services, i.e. in the same way as they use other networks, databases  and/or application resources in MoLHSA.
	

	FR41. 
	Access only to the approved content
	Depending on their user’s rights, internal LMIS users will be able to access approved content on the Internal LMIS portal. The Internal LMIS users include only staff working in the MoLHSA.
	High

	FR42. 
	Access only to approved dashboards
	Depending on their user’s rights, internal LMIS users will be able to access approved dashboards / charts / tables / diagrams.
	High

	FR43. 
	Access only to approved data presentation 
	Depending on their user’s rights, internal LMIS users will be able to access approved data presentations. The data presentation relates to various types of market data aggregation, the possibility to select the desired time period for reporting, the possibility to export the data, to “dig in” to the data etc.
	High

	FR44. 
	Access to the reports
	Depending on their user’s rights, internal LMIS users will be able to access approved reports.
	Medium

	FR45. 
	Advanced access to the data contained in the reports
	Depending on their user’s rights, internal LMIS users could be able to download the data contained in reports in a standard spreadsheet format (Excel or similar) for further analyses or use on their computer.
	Low




3.5. [bookmark: _Toc430352583]Non-functional requirements
Non-Functional requirements specify all the remaining requirements not covered by the functional requirements specification. They are well described by the following definition: "A non-functional requirement is a statement of how a system must behave; it is a constraint upon the systems behaviour."
Non-Functional requirements detail constraints, targets or control mechanisms for the new system. They describe how well or to what standard a function should be provided. The non-functional requirements include a description and, where possible, target values of associated non-functional requirements.  Non-functional requirements may cover the system as a whole or relate to specific functional requirements.
The following table describes the non-functional requirements of the LMIS system which were recognised by the Consultant during this activity:
	ID
	Name
	Description
	Target
	Importance

	NFR1. 
	Performance: Response Time
	Time to wait for the system to respond.
	<1 sec
	Medium

	NFR2. 
	Performance: Transaction rates
	Processed transactions per period of time while loading the data from the datasets.
	>20,000 transactions per minute
	Medium

	NFR3. 
	Efficiency
	How well the software utilizes CPU resources.
	Average CPU utilization on hourly basis <75% during the peak load
	Medium

	NFR4. 
	Operating constraint: system resources
	A co-location facility (e.g. “server room” or “data room”) with appropriate power supply (preferably protected by UPS – Uninterruptible power supply), appropriate cooling system, available Internet connection (having a reasonable bandwidth) and physical and network security should be ensured.
	Availability of the system resources
	High

	NFR5. 
	Operating constraint: people
	The beneficiary must name the people who will be responsible for daily maintenance of the LMIS system and for the administration of the LMIS system.
	At least 1 person recognized for the maintenance of the LMIS system, at least 1 person recognized for the administration of the LMIS system
	High

	NFR6. 
	Modifiability
	Requirements about the effort required to make changes in the software.
	For small / minor changes: <5 working days,
For medium / bigger changes:  < 20 working days
	Medium

	NFR7. 
	Availability
	Amount of time that LMIS System is operational and available for use (expected downtime for activities like database upgrades and backups).
	99% availability
(maximum cumulative downtime per year: less than 3.65 days)
	High

	NFR8. 
	Reliability
	How often the software fails. The “fail” relates to a critical failure in the LMIS software (not related to the system software or to the infrastructure) which prevents the complete LMIS system from normal operations for a duration of > 10 minutes.
	MTBF (mean time between failures): > 6 months
	High

	NFR9. 
	Usability: end-users of the Public LMIS portal
	How easy it will be to learn to use the public LMIS system for end-users. 
	< 10 minutes
	High

	NFR10. 
	Usability: end-users of the Internal LMIS portal
	How easy it will be to learn to use the internal LMIS system for end-users 
	< 4 hours
	High

	NFR11. 
	Usability: LMIS administrators (maintenance)
	How easy it will be to learn to operate / maintain the complete LMIS system for the beneficiary staff.
	< 5 days
	Medium

	NFR12. 
	Usability: LMIS administrators (upgrade)
	How easy it will be to learn to upgrade / modify certain functionalities of the LMIS system for the beneficiary staff.
	< 15 days
	Medium

	NFR13. 
	Number of concurrent users
	Total number of people (including internal and external end-users and the beneficiary staff) who can concurrently use the LMIS system without impacting the system performance.
	> 500
and
< 5000
	High

	NFR14. 
	Scalability
	The ways in which the system may be expected to scale up (by increasing hardware capacity, adding machines, etc.).
	Supports adding new resources (CPU, Memory etc.) to the virtual environment to increase scalability level when required.
	High

	NFR15. 
	Maintainability
	The time in which regular maintenance of the LMIS system can be performed in accordance with prescribed requirements.
	< 2 working days per month in total.
	Medium

	NFR16. 
	Security: priority and frequency of data backup 
	Defines how often the LMIS system will be backed up and who will be responsible for the back-up.
	The LMIS system will enter the standard backup procedure which is used in MoLHSA
	High

	NFR17. 
	Security: recovery
	Maximum tolerable length of time that the LMIS system can be down after a failure or disaster occurs.
	Recovery time objective (RTO) < 7 days.
	Medium

	NFR18. 
	Security: Error handling
	Defines how the system responds to input errors (related to the errors in the datasets).
	Notification will be sent to the LMIS administrator, and a complete error description will be written in the system log.
	High




4. [bookmark: _Toc430352584]Hardware and system software and specification
The well-defined physical architecture of any IT system is a cornerstone of the system’s reliability and stability and it is the most important prerequisite to enable the implementation of effective information security principles in the IT system and also for the data contained within the system.
This chapter proposes solution for the physical infrastructure of the LMIS IT System (its modules and components) and the recommended requirements for specific hardware and system software.  Its purpose is to provide the MoLHSA with the necessary information to enable them to prepare and implement the envisaged physical environments required for the LMIS IT System.
The solutions’ physical architecture presented in this chapter uses diagrams to visualize the communication schemes required for the operation of the LMIS IT System. The chapter also contains narrative parts which describe the physical structure and other settings and arrangement which are considered necessary for the deployment of the LMIS IT System, for its operations and for the maintenance.
Note: This chapter is intended to be used and read by IT professionals (primarily in the MoLHSA) since it contains some technical phrases and expressions.
This chapter clarifies the following:
· The LMIS IT System servers 
· The specification of virtual machines (in MoLHSA domain) which will be used to host the LMIS IT System
4.1. [bookmark: _Toc430352585]Proposed physical architecture of the LMIS IT System
The proposed physical architecture of the LMIS IT System is depicted on the diagram below. 


Figure 3 - Proposed physical architecture of the LMIS IT System

The physical architecture of the LMIS IT System is designed in accordance with the findings from the meeting held on 1st July 2015 in MoLHSA. The main assumptions and conclusions which have been taken into account are:
· LMIS IT System could be hosted on the similar hardware infrastructure that hosts Social Information Management System (SIMS), which is built on flexible, open and extensible architecture. 
· SIMS solution uses different application servers, database clusters and VMWare Virtualization technology and it is built on Service Oriented Architecture
· SIMS solution is based on Microsoft solution platform: Windows Server, SQL Server Enterprise, BizTalk, Internet Information Services, etc.
· This infrastructure also hosts Worknet.ge web portal for job seekers.
· Capacities of the IT infrastructure of the MoLHSA are sufficient to support envisaged LMIS IT System 
· The internal (administration) LMIS portal should be hosted in MoLHSA and it should be available to MoLHSA employees
· The LMIS public portal will be hosted in MoLHSA and it should be available to public users
The proposed physical architecture of the LMIS IT System above should fulfil all the requirements / suggestions stated above.

4.2. [bookmark: _Toc430352586]Proposed implementation of the LMIS IT system in MoLHSA
The Consultant proposes that the whole LMIS IT System be designed and developed using industry-standard Microsoft technology which is proven to be an effective, stable, supported and flexible multilingual working and development environment. 
During this activity, the Consultant has interviewed the MoLHSA IT management staff and reviewed the beneficiary’s existing IT environment. In accordance with the findings in this activity, MoLHSA already uses (and plan to use in the future) the Microsoft server infrastructure and Microsoft databases. It is mutually concluded that the LMIS IT System will be built completely on Microsoft technology and system infrastructure.
The proposed Microsoft system software required for the LMO IT system is as follows:
· System software: Microsoft Windows Server 2012 (datacentre and/or standard editions);
· Database software: Microsoft SQL Server 2012.
The LMIS IT System should be implemented on two sets of virtual machines:
· Two virtual machines hosting LMIS databases. These databases will be used as the main transaction and analytic database server of the LMIS IT System. The servers will handle data import, data processing and reporting for the purpose of the LMIS internal and public portals. Each of the virtual machines should have Windows Server Standard 2012 (or later) operating system and SQL Server 2012 (or later) Standard relational database management system.
· Two virtual machines hosting LMIS web applications configured as web farm, connected with the Network Load Balancer (NLB) which ensures high availability of the LMIS web applications and components. Each of the virtual machines should have Windows Server Standard 2012 (or later) operating system.
As presented in the Figure 3, the application servers in the LMIS IT System infrastructure are virtual servers which should be hosted in the secure IT infrastructure managed by MoLHSA and they should be deployed and configured in accordance with the information security policies and procedures of the MoLHSA. 

4.3. [bookmark: _Toc430352587]Estimated size of the LMIS database
The majority of the data managed in the LMIS IT System will be stored in the database. For that reason, the estimated size of the 5-years history database plus the estimated database growth in the next 5 years may be used as a reliable indicator of size of LMIS database.
The estimation is based on estimated frequency of data arrival and our current knowledge about the data model (aggregating attributes, indexes etc.). The data contained / stored in the LMIS databases is described in the following table:
	Nr
	Data object
	Source
	Records per year
	Record size (KB)
	Total size (KB per 1Y)
	Total size 
(GB per 10y)

	1.
	Employment data
	GeoStat
	30000
	0,10
	3.000
	0,03

	2.
	Unemployment data
	GeoStat
	30000
	0,10
	3.000
	0,03

	3.
	Vacancies data
	MoES
	40000
	0,10
	4.000
	0,04

	4.
	Population data
	GeoStat
	10000
	0,10
	1.000
	0,01

	5.
	Education data
	MoES
	50000
	0,10
	5.000
	0,05

	6.
	Employer survey data
	MoLHSA
	5000
	0,10
	500
	0,005

	7.
	Multimedia files: images
	LMIS portal
	200
	200
	40.000
	0,4

	8.
	Multimedia files: documents and presentations
	LMIS portal
	50
	4.096
	409.600
	4,096

	9.
	SQL data (code lists, registers, auxiliary tables etc.)
	SQL Server
	n/a
	n/a
	2.000
	0,01

	
	
	
	
	
	TOTAL
	4,671



The data objects described above (which are physically represented by the data tables in the SQL server) are considered to be the “core data” objects and they will use approximately 90% of the database, and (as can be seen from the analysis above) the total expected size of the database after 5 years of usage (or having all history data for the last 5 years) will not exceed 5 GB.

4.4. [bookmark: _Toc430352588]Software licences for LMIS IT Infrastructure in MoLHSA
For the proper functioning of the proposed solution the required licences should be obtained. These licences (and their quantity) are as follows:
For the production, testing and training environments of the LMIS system the following licences should be provided:
· Up to 4 x Microsoft Windows 2012 R2 Standard, Server Licence 
· Up to 4 x Microsoft SQL Server 2012 Standard, 2 Core Licence (2 licences for each database server);
The Consultant will work closely with the beneficiary in order to see if other licences for the proper functioning and required availability of the LMIS system are required (for example: Microsoft Windows Server CAL [Client Access Licence], Windows External Connector CAL and/or other Microsoft licences). 
For proposed specification of the system, MoLHSA agreed that necessary licences will be obtained from their pool of software licences, available through their Government licence agreement with Microsoft.  

4.5. [bookmark: _Toc430352589]Proposed specification of LMIS virtual machines
During this activity, the Consultant has interviewed the MoLHSA IT management staff and reviewed the beneficiary’s existing IT environment. In accordance with the findings, MoLHSA already has the appropriate IT infrastructure which will enable the integration of the hardware required for the LMIS IT System. It is mutually agreed between the Consultant and the Beneficiary that the LMIS IT system will be fully integrated in the MoLHSA environment and become an additional resource for the MoLHSA (i.e. it will become an integral part of the daily maintenance procedures, backup procedures etc.).
It is envisaged that the LMIS IT System will be installed under the MoLHSA IT infrastructure that hosts virtual servers. The specification of LMIS virtual machines is a proposal based on the initial functional and non-functional requirements, and the estimated number of users. It is a requirement that the LMIS web portals should be highly available.
High availability can be achieved using redundant components including hardware and software. The LMIS IT System should use network load balancing services (NLB) to support high availability at the software level. 
The following picture depicts the proposed specification of the LMIS virtual machines:


Figure 4: Proposed specification of LMIS virtual machines

According to the requirements, the following virtual server resources are required for each virtual machine:
· RAM: 8 GB
· CPU: 4 Physical Cores
· Storage: 200 GB
Each virtual server in the web farm will host the LMIS portal web applications. By using a Network Load Balancing (NLB) Service high availability will be achieved. In case of failure of one server, the other will continue to work and NLB will automatically remove the offline virtual machine from the farm and users will be routed to the remaining server that is still online. 
The initial system configuration is fault tolerant. Load balanced virtual servers will serve client requests. If one of them fails, the other will continue to serve clients. It is an Active-Active configuration, meaning that all servers in the farm will be used to serve client requests. Servers should be dimensioned in that way so that one server can hold the entire load. 

4.6. [bookmark: _Toc430352590]Remote management of the LMIS IT System
In order to ensure the proper functioning of the LMIS IT System, the following communication channels intended for the remote management of the for the LMIS IT System data flows must be ensured:
	Communication channel
	Description

	

	Remote Desktop access, in order to ensure that the implementation team will have access to the database servers for deployment, maintenance and configuration purposes.

	

	Remote Desktop access, in order to ensure that the implementation team will have access to the application servers for deployment, maintenance and configuration purposes.

	

	VPN access should be used to access the LMIS database and application servers from outside of the MoLHSA premises. Such access may be required for system software deployment, system management and/or other similar purposes. 
In order to establish the VPN connection MoLHSA rules and procedures should be followed. 




4.7. [bookmark: _Toc430352591]Software development estimation
For developing of LMIS IT System estimation is a prediction of how long a project should take and how much it will cost. This estimation will also be foundation for future plans on project. Since this is not foreseen to be large project that will last more than 12 months, estimation approach was based on bottom-up estimation with counting and computing to improve estimate’s accuracy. Also individual and group expert judgement is used as an estimation technique together with PERT (Program Evaluation and Review Technique[footnoteRef:3]) to compute an expected case values. [3:  https://en.wikipedia.org/wiki/Program_evaluation_and_review_technique] 

The cost sheet is displayed on following table:
This page is left empty intentionally. Spreadsheet should be inserted here.


4.8. [bookmark: _Toc430352592]Software development team roles
The software development team should consist of following roles:
4.8.1. [bookmark: _Toc430352593]Team Leader 
During the project the software development team will be managed by the Team Leader, who will be responsible for
· Establishing and managing the development team 
· Establishing team development working environment and also technical environments
· Assignment of project tasks and responsibilities to team members
· Working with the Beneficiary to define development needs and recommend approaches  to the system design and development
· Managing testing, deployment and integration of the developed solution
· Managing the preparation of required documents
4.8.2. [bookmark: _Toc430352594]Software / System Architect
The Software / System Architect is responsible for the LMIS IT System design, taking into account the functional and non-functional requirements and system, software and network infrastructure available in the MoLHSA. He/she is responsible for preparing the application system design and the related documents.
4.8.3. [bookmark: _Toc430352595]Database Developer
Database Developer will be responsible for: 
· Design and implementation of master database, data ware house and data marts. 
· Development of data import procedures from external data sources
· Preparation of data source aggregation from survey results
4.8.4. [bookmark: _Toc430352596]Software Developer
The Software Developers (usually more than 1 person) will be responsible for developing the LMIS IT System software modules and components, including writing programs, developing interfaces, coding business logic, develop/change web views, handle error codes, etc. Software developers should be available part-time, during the development, testing and integration project phases.
4.8.5. [bookmark: _Toc430352597]Tester & Documenter & Support
Tester & Documenter & Support roles will be responsible for:
· Preparing and performing system, performance and acceptance testing of the system
· Preparing user documentation
· Preparing and delivery of trainings
· Help in support after implementation of the system




5. [bookmark: _Toc430352598]LMIS IT System implementation work plan
This section offers a fuller explanation of the six proposed activities of the LMIS IT system implementation work plan.
The main goal of LMIS IT System is to develop the IT system which includes all necessary methods and IT tools for efficient data collection / data farming mechanisms (on both labour demand and supply sides and by using the clearly defined information and data flow paths), data analysis and reporting, and provide other information about labour market in Georgia, like occupation profiles and outlook, and career guidance information. 
The development of a modern LMIS IT system should be done in accordance with international best practice. The final result – the LMIS IT system - will enable the Beneficiary and stakeholders to analyse the available labour market information in the most efficient manner and to make their business decisions based on facts, not just on estimations. 
Integrated development of the system will give Georgia a functioning labour market hardware/software system; the systematic processes and methodology for data definition and collection, the end analysis and reporting procedures necessary for developing the labour market strategies and action plans through the following major activities:
5.1. [bookmark: _Toc430352599]Phase 1: System Design
The LMIS IT System Design should be initiated during the inception phase of the development based on the functional requirements and non-functional requirements described in this report, as well as the hardware and system software requirements of the LMIS IT System. This document should provide overall technical descriptions of the required software and hardware solutions associated with the LMIS IT system and facts / possible technical issues related to data collection, data management, data analysis and reporting. The main purpose of the LMIS System Design is to establish a solid foundation for the systematic, regular, iterative and quality assured collection, analysis and reporting of labour market data and information. 
5.2. [bookmark: _Toc430352600]Phase 2: Software Development and Testing
Software Development and Software Testing activities should be performed in accordance with the high standards. The Development Team Leader should regularly track the performance of the implementation team to ensure that the development plan is followed and also to ensure that the required deliverables are delivered in a timely manner and with the required level of quality.
5.3. [bookmark: _Toc430352601]Phase 3: Deployment and Testing
System Deployment refers to setting up a computer system together with all the software it needs (the operating system and base set of applications together with the developed LMIS system software). The work should be carried out in a professional, reliable and consistent way and in cooperation with the beneficiary’s experts.
The LMIS system should be fully deployed at the agreed location and integrated into the MoLHSA’s existing IT infrastructure, which assumes deployment of the necessary hardware, system software, network services, LMIS system software and also integration with the external data sources. The result will be a ‘turnkey’ solution, ready to be tested / used by the beneficiary and by other stakeholders as well.
5.4. [bookmark: _Toc430352602]Phase 4: System Documentation and Manuals
The objective of developing user manuals for end users and system administrators, as well as the user-friendly guidelines and protocols which will detail the necessary regular and scheduled administrative procedures for maintaining the databases and data, is to provide the beneficiary with a set of documents that can be used both by current users and administrators, as a guide and ‘memory jogger’ of what they have learnt in the training and also can be used by future new employees who need to be trained to use the system. Both the guidelines and the protocols will include software screenshots and other means of visual help, which will enable a faster learning curve for the beneficiary system administrators.
Approach to creating the user manuals should be to document the system in laymen’s terms, so that any user should be able to use the system aided only by the user manual. In other words, it should be possible for any user to learn how to use the system through self-training with the manual. We propose to provide both printed user manuals and the same content in digital format. 
The user manual should include:
· Explanation of the different business processes that the system supports
· Explanation of user roles and groups and authorization profiles
· Log-on instructions and overview of the system
· Description of all system functions
· Explanation of data entities, content and business rules
· Explanation of how to use the different applications, including application screenshots, which will take the user through the applications for different business processes, using specific examples
Drafting user manuals and administrator manuals will help the end-users to familiarize themselves with the functionality of the provided LMIS system as well as with the procedures and day-to-day operations supported by the LMIS system. The LMIS system documentation should be delivered in written (i.e. printed) and electronic format. The electronic form should be a MS Word document, PDF or similar, and the printed form a bound A4 format book. The beneficiary will specify the required number of printed copies during the project.
5.5. [bookmark: _Toc430352603]Phase 5: System Training
The objective of this phase should be to ensure that the beneficiary’s staff is trained sufficiently to enable them to use the implemented system without assistance and to ensure that the end users are sufficiently educated to be able to use the developed ICT system efficiently. The training of the staff will include training of both system administrators and of end users. 
In addition to providing the training, another objective of this phase is to provide user-friendly training manuals for system administrators, content editors and end-users.  Training manuals should be drafted in a similar way to the user manuals, taking the trainee through specific business processes with concrete examples. The training manuals must include:
· General introduction to the system and its usage
· Basic log on and navigation instructions
· Application screen shots which will familiarize the users with the application user interfaces
· Diagrams explaining the expected (standard) paths through the applications for different functions
· Exercises or case studies to be solved by the participants which reflects the real-life scenarios (for example: training for administrators will include exercises on managing the data import process, adding a new data source, modifying an existing data source, managing the data processing / data validation process, managing the data analysis process, modifying user interfaces on the portal, add new content like article, document, video or photo library, manage static content of the system, analyse system events and system usage statistics etc.)
Presentation materials should be produced in parallel with the training manual using Microsoft PowerPoint, ensuring that the manual and presentation are kept in line with each other. The presentation materials effectively should form the “lecturer’s” manual and should contain notes for the lecturer to explain the slide presented in the training. 
For the training sessions, it is envisaged that each attendee will require access to a computer that is linked to the Internet.  Therefore, we recommend that the groups be of a maximum size of 10 to 12 participants.  The final number of sessions will be decided during the project with the beneficiary. The system administrator training sessions should be of one or two days’ duration, by using the “one-on-one” and “on- the-job” principles if applicable.
For the purpose of the training, implementation team must prepare a training plan with specific categories and number of employees supposed to be trained, the training curriculum, courses and methods, schedules and locations of holding the training sessions.
Note: Although there are other training sessions envisaged in this project, this section defines just IT training sessions (for end-users of the LMIS system and also for administrators of the LMIS system). 
5.6. [bookmark: _Toc430352604]Phase 6: Maintenance and Upgrade of the System
After deployment of the initial version of the LMIS system, implementation team should work closely with the Beneficiary’s IT experts on each task related to system maintenance, thus providing them with additional training sessions and enabling them to manage the LMIS system without external assistance after the project is finished.

Based on the Consultant’s experience on similar projects in the past, it is expected that the beneficiary / stakeholders will have additional requirements for the system related to the system upgrade which may include upgrades for data gathering (e.g. including new data sources, including new fields in the existing data sources etc.) and/or upgrades related to the presentation of the data (e.g. adding new diagrams, adding new functionalities in the existing diagrams, changing the appearance of the charts / diagrams, adding/modifying reports, enabling download of the data in various formats etc.) or other upgrades which may be required. As for maintenance, the implementation team must work closely with the beneficiary’s experts and finally enable them to upgrade the LMIS system without external assistance after the project is finished.

In addition, the implementation team should be able to provide additional IT trainings for the LMIS system users / administrators, either by repeating the same training or by creating new training sessions (especially related to the functionality which will be implemented in the LMIS system during the Maintenance and Upgrade phase).
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5.7. [bookmark: _Toc430352605]Project implementation plan
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[bookmark: _Toc430352606]Annex 1 – Description of Labour Market variables in IHS survey
Employment and unemployment variables from table “Tbl_Ec_stat_05”
	Variable
	Description

	UID
	Unique ID of household in quarter *

	MemberNo
	Household member number from Shinda 02

	gender
	Gender

	Age
	Age

	Aqt
	Economically active according to the ILO strict criteria

	Aqt2
	Economically active according to the ILO soft criteria

	momuSave_sul
	Employed

	daqmomuSave
	Hired employed

	TviTdasaqm
	Self-employed

	gaurkv_momosh
	Not-identified employed (worker not classifiable by status)

	umush_mkacri
	Unemployed according to the ILO strict criteria

	umush_sherb
	Unemployed according to the ILO soft criteria

	araaqt
	Economically inactive according to the ILO strict criteria

	araaqt_sherb
	Economically inactive according to the ILO soft criteria

	araaqt_Sromisuun
	Economically inactive (invalid)

	araaqt_pens
	Economically inactive (pensioner)

	araaqt_stud
	Economically inactive (student)

	araaqt_diasax
	Economically inactive (housewife)

	araaqt_elian_uimedo
	Lost any hope of finding a job 

	araaqt_sxv
	Economically inactive (other)

	Unemployment_Spin_1_3
	Has been unemployed during last 1 – 3 years

	Unemployment_Spin_3
	Has been unemployed for more than 3 years

	Unemployment_Spin_Never
	Has never worked

	Unemployment_Spin_1
	Has been unemployed less than 1 year

	Status
	Status of employment 

	Sector
	Sector of employment (form of ownership of the enterprise, organization, economy or business)

	Brunch
	Kind of economic activity (4-digit code according to NACE Rev.1)

	Brunch_Converted
	Kind of economic activity (section level according to NACE Rev.1)

	Ocupation 
	Occupation at the working place (National Classification of Occupation adopted to International classification of ISCO-88 at the level of 4 digit code)

	TimeDuration
	Working hours during the week

	PartTime
	Part-time employment according to the ILO strict criteria

	PartTime_Soft
	Part-time employment according to the ILO soft criteria 

	Add_Worked
	Additional activity (secondary employment)

	Add_Status
	Status of the additional (secondary) employment

	Add_Brunch
	Kind of economic activity of the additional (secondary) employment (4-digit code according to NACE Rev.1)

	Add_Brunch_Converted
	Kind of economic activity of the additional (secondary) employment converted into section level (section level according to NACE Rev.1) 

	JobSeeker
	Job-seeker (secondary or other job)

	ReasonOfSeeking
	Reason of seeking secondary or other job

	TypeOfJobSought
	Type of secondary or other job being sought

	Profession
	Profession or specialty defined by a diploma, certificate or other document or gained through other way (National Classification of Occupation adopted to International classification of ISCO-88 at the level of 4 digit code)



Income variables from table “tblIncomes”
	Variable
	
	Description
	Equal to:

	UID
	
	Unique ID of household in quarter *
	

	ShemDaq
	(1)
	From hired employment
	

	ShemTviTdasaqm
	(2)
	From self-employment
	

	Shem_Sof
	(3)
	From selling agricultural production
	

	Qonebidan
	(4)
	Property income (leasing, interest on a deposit etc.)
	

	PensStipDaxm
	(5)
	Pensions, scholarships, assistances
	

	Ucxoetidan
	(6)
	Remittances from abroad
	

	Axloblebisagan
	(7)
	Money received as a gift
	

	ShemosavaliDaTransf
	(8)
	Cash income and transfers
	Sum(1-7)

	QonebisGayidvit
	(9)
	Property disposal
	

	SesxAnDanazog
	(10)
	Income from borrowing and savings
	

	SxvaFuladiSaxsrebi
	(11)
	Other cash inflows 
	Sum(9-10)

	ArafuladiMoxmareba
	(12)
	Non-cash income
	

	Shemosavalisul
	(13)
	Income, total
	8+12

	Fuladisaxsrebi
	(14)
	Cash inflows, total
	8+11

	Saxsrebi_Sul
	(15)
	Cash and non-cash inflows, total
	12+14





[bookmark: _Toc430352607]Annex 2 - The Benefits of Master Data Management
There is a wide range of possible benefits of using MDM principals and know-how in the LMIS system[footnoteRef:4]. The MDM can be further justified by the following benefits: [4:  Derived from MDM benefits of D. Loshin's Master Data Management, The MK/OMG Press] 

· Comprehensive knowledge: Due to the existence of many applications across several internal and external stakeholders, it is currently impossible to gain comprehensive knowledge about labour market trends, quality assurance mechanisms for the beneficiary and reliable data aggregation necessary for evidence-based policy making. The MDM will provide a single source for consolidating all data which can then be used to support operational and analytical activities in a consistent manner.
· Consistent reporting: Absence of governance, duplication, and complex transformations applied differently at different places in the information processing flow, introduce differences into the resulting generated reports. Reliance on end-user applications to digest intermittent system data-extracts, leads to inconsistency from one report to another. Reliance on the reports generated from governed processes using the MDM will reduce the inconsistencies experienced.
· Improved performance: A continuously changing environment often requires reacting rapidly and with limited resources. The proposed MDM will reduce the complexity of integrating new data and business processes into the organization, thereby increasing agility and improving efficiency.
· Improved risk management: At a low degree of granularity, the more data points that applications must touch, the greater the potential for duplication, inconsistencies, or missing information. 
· Improved operations efficiency and reduced cost: Replication of the same data is often linked to replication of activities associated with managing those data sets, ranging from typical data management routines (backups, maintenance), to licensing costs for infrastructure (such as RDBMS or Extract/Transform/Load (ETL), product license and maintenance costs), to specialized application-ware or services. Formulating a unified view of the data through the use of the MDM will enable the Beneficiary to reduce operating costs and tasks.
· Improved decision making: Inconsistency across business intelligence activities often occurs because of replication or duplication in the underlying data used to drive the decision-making process. Questions regarding the consistency of reports can hinder management decision making, leading to missed business opportunities. The information consistency which will be provided by the MDM across applications will reduce data variability, which, in turn, will minimize mistrust in organizational data and allow for clearer (and faster) business decisions to be taken.
· Increased information quality: Collecting metadata and usage of common coding systems made up of standardized models, value domains, and business rules, will enable the beneficiary to more effectively monitor conformance to information quality expectations across vertical applications, which will reduce information scrapping and rework.
· Improved business productivity: A consistent view of data will help the beneficiary (and also other stakeholders who will have direct access to the system) to understand how the same data objects are represented, manipulated, or exchanged across applications within the enterprise and how those objects relate to business process workflows.
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