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Abstract. This paper presents the concept of digital national wealth (d-NW). The development cycle of the d-NW is regarded as a collaborative process. The conditions that determine the optimality of the development processes of d-NW in a coherent strategy are identified. The concept of f-optimization is defined. A series of optimum criteria are established and a special role is attributed to the maximization of the users’ satisfaction degree. A multi-criteria algorithm for improving the global performance of d-NW is presented. Evaluations using the described algorithm are made for a set of components of d-NW.
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1. Digital National Wealth (d-NW) 
The digital component of national wealth consists of software, databases, multimedia, results from digitization processes, e-learning platforms, etc. Unlike other components, the software component of d-national wealth is the result of intellectual activity.
D-national wealth is an open system with the ability to take over as new elements for national wealth itself changes day by day, month by month, year by year. Acquisition of new components is achieved through automated analysis of content.
The d-national wealth is the result of a generalized collaborative process, involving coordination and especially homogenization, so that the difference between software of first generation and the latest generation software to not exceed the last two or three generations [1].
Digital national wealth includes [2]:
· software specialized in solving problem classes;
· informatics systems in current use;
· databases;
· applications with national character;
· e-learning applications;
· virtual museums, digital libraries, etc.
The components of d-NW must address to a significant target group and these forces a very high quality level to be obtained during the development process.
The figure 1 shows the components of d-NW:
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Figure 1. Components of d-national wealth

The d-NW has a volatile character due to the fact that some components are modified, some are eliminated and many others are created. A controlled management of d-NW is needed to manage the risks that accidentally destroy forever the components that are necessary to the d-NW. In order to conserve the d-NW, the security systems must be efficient and backups must be made to prevent the deterioration of the digital content by losing the storage devices where the components are stored. 

2. Processes of d-NW development 
The processes of d-NW development aims the steps of the development cycles specific to distributed informatics applications, in which the results are components that are destined to satisfy the needs of large groups of persons. The processes are developed by independent persons, teams, organizations that create open source components or components financed through projects in the programs framework of national interest.
The processes are characterized through:
· finality, meaning that the scheduled durations are not significantly different than the effective durations;
· determinism, which is achieved by minimizing the risks of interrupting the development cycle of the components and not achieving the set goals;
· efficiency that determines that the number of components accessing to justify the investment through the generation of advantages, both for users and developers. 
The components diversity of d-NW attracts differentiated approaches of the processes, so that the resources allocations to be proportional with the estimated complexity levels.
The d-NW particularities force a series of changes in the structures of the development cycles to ensure the certainty that users are offered components characterized through determined levels of the quality characteristics, such as correctness, completeness and processing and resources operationality. Starting from these assumptions, both individual and collective developers restructure the development cycles to insert those elements and activities that measure the determinant quality characteristics that are considered to be critical and also lead to corrections, in order to maintain them under planned parameters. Adding independent testing at subcomponent level and for the evaluation of the processes quality as assumption of sequences creation with guaranteed quality has the purpose to change the attitude of the developers towards each made activity through the effective responsibility of each executant.
When processes are executed, the data acquisition is done also. For each component there are recorded in a square matrix G, having the number of lines and columns equal to the number of stages NE in the development cycle, the durations necessary for each stage gii, by writing the values on the diagonal and the durations gij, needed for making corrections when going from stage i to stage j. The multiplicity matrix H is built, with the same dimensions as matrix G, where for stage i and for stage j of the development cycle are written the coefficients hij that show the number of comebacks to make the corrections in the product. In this context, the total duration of execution of the development cycle DTCEx of a d-NW component is given by the relation:



Thus, we obtain a more realistic image of the graph structure for the development cycle eliminating the schematism of the waterfall structuring of the stages, being known the fact that the comebacks for corrections are made in every stage and from any point of the cycle when an error is identified. Important is the finitude of the process thus the coefficients of the H matrix must have small integer values within the set {1, 2, 3, 4, 5}. 

3. The f-optimization of d-NW 
[bookmark: _GoBack]Let A={ a1, a2, a3,..., ai, ..., an } be a set having a property D, for whose elements ai, i=1...n, measurements were made and we build the elements d1, d2, d3, ...., di, ..., dn for which measurements were made. Let H={(a1, d1), (a2, d2), (a3, d3), ..., (ai, di), ..., (an, dn)} be the set of pairs. A set has a limited number of elements and it will be referred to as f-set. We consider a maximum criterion Cmax that is applied to H set and it finds the ak element from set A for which . The process of f-optimization is a selection process.
Let A be a finite set for which the D characteristic is measured and considering a criterion Cx, with x belonging to the set {min, max}, to develop a process of f-optimization means choosing from that finite set of elements that element of whose characteristic has the maximum or minimum level, function of Cx.
The process of f-optimization is of ascertaining type if the set is given and the element that satisfies the criterion is selected and of developer type if it starts to build a component an+1, having the planned level dn+1 so that dn+1dk=  when the criterion is maximal or dn+1dk =  when the criterion is minimal.
The characterization of the digital national wealth assumes knowledge about the target group, the capacity of developing components and the setting of the strategic objective. Optimization for d-NW means:
· choosing the most suitable resources;
· building components of maximum accessibility;
· lowest durations of transactions;
· creating a hierarchy with the d-NW components;
· perfecting in a finite number of iterations the d-NW components;
· integrating the d-NW components to maximize the users’ satisfaction degree.
All these criteria aims real developers that have limited resources both in type and quantity and that define with a certain level of subjectivity the choosing criteria. In given conditions, the developers do processes of resources selection, solution variants, execution procedures, all from limited sets and go for execution. Each result of the activity is analyzed and measured with selected instruments, and the taken decisions are also part of a limited set of variants on the basis of the expected effects. It means that, with certainty, optimization in the case of d-NW means defining finite sets, building criteria for creating hierarchies, setting selection criteria and aggregating results, executing selected operations. Optimization is an array of selections made by a limited number of developers, using a limited number of types of resources and procedures, after which a low number of indicators are applied for creating hierarchies, selecting, extracting and using for the next stages. In the case of the users the optimization means operating with d-NW components selected from a set, using a relevant criterion, specific to each user. 

4. Multi-criteria improvement of processes 
At a given time, through the succession of subjective elements that appear during the development of d-NW components, the concept of optimization is replaced by improvement processes that aim for: 
· the structural side, by taking into consideration of the part that is reloaded repeatedly, incorporating this part in the resident component and doing the updates before leaving the application for good;
· the completeness of the approaches by reducing fragmentation and creating options that are materialized through selections and hits of parts of the application, already loaded, but every option needs time for decisions and button selection;
· increasing the homogeneity by using sequences and components of d-NW using the same technologies, leading to reuse of library modules for which the performance is guaranteed;
· differentiated multi-criteria approach, assuming that each developer has his own aggregated optimum criterion even if based on the same objective function, through the weights systems build independently by each developer, the optimization processes lead to a great diversity of results that become part of the d-NW forming a whole;
· the independent work in the conditions of the existence of a very large information volume and of access to d-NW components to compare and control orthogonality; the developers are aiming to build new components or to improve existing ones; in both cases the work direction aims to improve the structure and performance of d-NW.
The improvement of the performance must be seen as a modality to prepare the road to optimization because:
· the components of d-NW are inventoried;
· the components of d-NW are classified on classes of complexity;
· an accessible metric is defined and measures are done;
· d-NW components are developed with permanent comparisons;
· users create a hierarchy of the components. 
Because through automated acquisitions of data regarding the access to components, transactions durations, users numbers the developers’ focus is shifted towards new themes and technologies, correct and efficient premises are created for the improvement of the structure  and performance of d-NW through that is newly created, but meanwhile also by excluding components with deficient quality.
To improve a component Ck(t) from d-NW means to modify it in the t+1 moment so that IA(Ck(t)) < IA(Ck(t+1)), where IA() is an aggregated quality indicator, without considering the difference | IA(Ck(t)) - IA(Ck(t+1)) | to be maximum, just that it exists and it justifies the effort to replace the old component Cv = Ck(t) with the new one Cn=Ck(t+1), because the transaction’s duration DT(Cv) < DT(Cn) or the user’s costs CU() are lower CU(Cv) > CU(Cn).
The improvement is a continuous process and it has finality only when the effects obtained by modifying the component are insignificant reported to the effort and quality leap is necessary by creating a new generation of d-NW components.

5. The d-NW metric
Digital national wealth is characterized through:
· NTC – number of components types by considering the types of digital content included in each component and by defining transmuting indicators that allow obtaining an image of d-NW expressed in conventional units. If NTC is the number of types, the component set d-NW, CdNW, d-NW is formed of the subsets C1, C2, ..., Ci,..., CNTC so CdNW = { C1, C2, ..., Ci,..., CNTC }.
· NCO – number of components of d-NW.
· DNW – the diversity of the national wealth that is obtained after the analysis of the components and setting their membership uniquely to a certain typology. Fi, the number of components forming each type from d-NW is obtained. 

where Fi is the cardinal of subset Ci, Fi = card (Ci). 
· CNW – the complexity of digital national wealth, the measure that is based on the virtual graph of the d-NW components seen as nodes and the interaction between components as arcs, seen as references generated by the users’ requests, on a significant time interval; the complexity is obtained by using the McCabe model.
· HNW – d-NW orthogonality, as a global measure, takes into consideration the measure in which the components that make up the d-NW are used and are different from the others.
· DIM – dimension of d-NW expressed in terabytes of the components defined and accessed in a representative time interval, so that a good level of stability is obtained in report to the interest the users manifest towards the d-NW components.

where NTCCj is the number of components of the subset Ci and CCij is the component j from the subset of type Ci and LG() is the length function that shows how many bytes the component CCij occupies.
· NAC – number of hits of the components in a time interval, setting the components references, by taking into consideration the users’ satisfaction level so that only the successful hits are counted.
These indicators create a clear image of the stage the d-NW is and allows the analysis of its evolution from one period to another.

6. Conclusions 
The development of the digital national wealth is a continuous process, supported by many persons, not homogenous regarding their training, used resources and mostly regarding their objectives. The fact that all developers follow optimum criteria that belong to a finite list, in a different measure depending the developed d-NW component, emerges the idea that a trend towards optimality is arising as a complex process of improving d-NW as structure, durations, costs and mostly clients/users’ satisfaction degree.
If we set coefficients of importance for the criteria and realize data acquisitions for the implementation of the models specific to d-NW evaluation in multi-criteria context, we obtain enough information to build strategies that allow corrections at d-NW level, indirectly, through financing programs and through the creation of facilities regarding the supply of new technologies that guide the process of development of d-NW towards the maximization of a global criterion, whose target value within a fixed interval is a main priority.
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