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1.1. Among the software support products applied in metrology, it is worth to distinguish the software being in usage for processing initial measurement results. As a rule, this is a solitary software or software of a measurement system that can be considered as an independent object of investigation. 
Examples of such software are: 
· Software developed with the aim to automatize an algorithm of measurement result processing, which can be a part of measurement or calibration procedures (MP and CP); 
· Software for evaluation of measurement result accuracy; 
· Software designated for visualization of measurement results, construction of diagrams, graphs and so on; 
· Software used in data processing of inter laboratory comparisons. 

NOTE: The initial results (data) of measurements imply the results obtained from measurement instruments, which are input data for the software. The final measurement results (see paragraph 1.3, 2.3, section 3.3 of this document) imply the output data of the software, i.e., the results obtained after processing. 

1.2. According to [8], within the sphere of national regulation in providing measurement uniformity, the software or their parts which are significant in respect to metrology are to be certified, namely programs and software modules that perform collection, transfer, processing, storage and presentation of measurement data and parameters, characterizing the type of measurement instruments and inserted into the software. In accordance with this definition, the software designated in paragraph 1.1 of the present document is significant and subject to certification. 

1.3 The requirements for estimating the functionality of the software include: 
· estimation of the software impact on the accuracy of the final measurement result; 
· estimation of the possibility of a clear, unambiguous identification of the software; 
· estimation of the level of software protection from intentional and unintentional changes. 
Questions relating to the estimation of the software identification and protection level, in the first place, refer to the possibility of a safe, in view of the possibility of causing some financial loss or material damage (risk levels) when using a specific software under assumed conditions of its use. Such questions are usually solved through analysis and verification of software documentation. 
At the same time, for the above-mentioned group of the software support products (item 1.1), a check of software influence over the accuracy of the measurement result is not trivial. The appropriate procedure that is a part of the software certification includes: 
· analysis of the algorithm processing, including the confirmation of chosen algorithm correctness for this particular problem and field of its usage (paragraph 2 of this information material); 
· estimation of the accuracy of measurement results obtained with the software for the given characteristics of initial measurement results errors (paragraph 3 of this information material). 

1.4 The purpose of certification is to find objective confirmation of the fact that the requirements of a particular use of the software were made. In the context of this document the case in point is the requirements for the software accuracy that means the accuracy of the measurement results obtained by using this software in the specified conditions. There are two approaches to estimate the measurement accuracy: a priori and posterior. 

1.5 In accordance with a priori approach the software accuracy requirements can be expressed in the form of a priori established: 
· limits of permissible errors of measurement results; 
· limits of permissible values for component characteristics of measurement errors: borders of methodical error component , borders of a transformed systematic measurement error, maximum values of the standard deviation transformed by a random component of the error; 
· target measurement uncertainty. 

1.6 In accordance with a posterior approach, each individual measurement result is accompanied by an individual estimation of accuracy, expressed as: 
· characteristics of the measurement error or its components; 
· combined standard or expanded uncertainty of measurements; 
· density of the probability distribution of possible values of the quantity being measured. 




2. Selection and analysis of algorithms for processing initial measurements 

2.1. Selection and research of an algorithm of initial measurement result processing can be performed when the following processes take place: 
· development and validation of measurement procedures, if this algorithm is regulated by the appropriate methods; 
· certification of measuring methods and calibration procedures measuring instruments (SI), which means the evaluation of uncertainty; 
· development and testing of measuring systems containing computational components [6]. 

2.2. Objective selection of an algorithm for processing initial measurement results, can be carried out on the basis of results obtained after performing the general (research) certification of a group of algorithms used for solving the same measurement task [1]. The general certification allows determining characteristics of accuracy, stability and complexity of the algorithm. 

2.3. Estimation of the effect of the algorithm for processing initial results of measurements on the accuracy of the final measurement result is performed during the metrological certification of the algorithm [1]. The metrological certification includes the assessment of accuracy characteristics of the measurement result on the basis of given models of algorithm input data. These models are established taking into consideration the field within which the algorithm is used and a priori information about the input data accuracy 

3. Testing of the software realizing the algorithm of initial measurement data processing 

3.1. Initial information for estimation of the software accuracy is the results of an analysis of the processing algorithm implemented by this software, in particular its accuracy characteristics specified at the time of the metrological certification. 
3.2. Tests of the software are carried out in accordance with [2-5], using standard software or standard data sets. Selection of reference data sets has to be adjusted with the input model used at the time of metrological certification of the data processing algorithm [1]. 
3.3. As a result of software testing the discrepancies between the results of the software being tested and those of the standard software are used for establishing the degree of influence on the accuracy of the final measurement result. 
3.4. Results of testing are recognized as positive, if the obtained degree of the software influence on the accuracy permits a conclusion to be made that the software contribution of the algorithm realization to the final uncertainty/error of the measurement result obtained with the help of this software, is insignificant. 
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