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Abstract: In this article describes a Domain Specific Language for astrology. It is named Astro and uses .astro 

extension. The Astro domain specific language has the purpose to gather astrology data from an API offered by 

astrologyapi.com and show it to the user. The grammar of this domain specific language is simple so that it cannot 

confuse the user with many different functions and tricks. It is focused on defining person info that is handled through 

variables and showing info for those persons by calling specific functions. These specific functions are actually types of 

requests to the API (ex: wster_horoscope, lunar_metrics, general_sign_reports). The API offers almost any information 

related to astrology and it is categorized in Calculations, Life Reports, and Compatibility Reports. The ANTLR was 

used in order to define the grammar and to create the lexer and parser. Antlr is also a domain specific language with 

the purpose to create other DSLs. In order to invoke ANTLR and to generate lexer and parser as target language is 

used Java. Java will be the engine of the DSL. It uses an SDK offered by astrologyAPI.com. 

Keywords: DSL, astrology, API, ANTLR, parse tree, lexer. 

 

Introduction 

The purpose of the Astro DSL (Domain Specific Language) is to have a more flexible environment 

when working with astrology data [1]. There are many desktop applications and websites that offer graphical 

ways to query astrological information and to present to the user. But, no one of them offers a good way to 

show worksheets, to save them in files so that it will be easier to edit. With the continuous development of 

the Astro DSL, it is possible to implement functionalities such as comparing characteristics of different 

persons since the DSL focuses on creating person entities and showing their uniqueness. Another real 

functionality of the DSL is to query data based on multiple person data. Also would be possible to create 

data structures composed of person entities such as arrays.  

All Astro keywords are lowercase and case-sensitive. The language allows comments that should start 

with // and are terminated by the end of the line. White spaces may appear between any lexical token. White 

space is defined as one or more spaces or tabs. Keywords and variable names must be separated by 

whitespaces. 

 

1.  Reference Grammar 

In Table 1 are represented meta-notation used for specifying the grammar. 

 

                     Table 1 Meta notations 

         

<foo> 

Means foo is nonterminal 

foo (in bold font) means that foo is 

a terminal 

[x] Means zero or one occurrence 

of x. x is optional 

 x+ Means at least one or more 

occurrences of x 

| Separates alternatives 

  

Below are represented grammar productions for Domain Specific Language for Astrology, Astro:  

<source_code> -> <statement> * 

<statement> -> <variable_declaration> ;  | <print_statement> ; 

<variable_declaration> -> define <varible_name> = <variable_value>  

 



220 

<variable_value> -> person (    <date_of_birth> 

    <time_of_birth> 

    [ <ptzone_house_node_type>] 

) | calculate <calculation_type> for <variable_name> [and <variable_name>] 

<date_of_birth> -> day : <digit>[<digit>] , month : <digit>[<digit>] , 

    year : <digit><digit><digit><digit> , 

<time_of_birth> -> , hour : <digit>[<digit>] , min : <digit>[<digit>] , 

<location_of_birth> ->  , lat : <float> , lon : <float> , tzone : <float> 

<ptzone_house_node_type> -> , prediction_timezone : <digit><digit>* 

                                                  , house_type : “ <alpha>+ ”  , node_type : “ <alpha> +” 

<print_statement> -> print <variable_name> 

<varible_name> -> <alpha_num>+ 

<calculation_type> -> western_horoscope | western_chart_data | tropical_transists/daily | 

tropical_transits/weekly | tropical_transits/monthly | solar_return_details | solar_return_planets | 

solar_return_house_cusps | solar_return_planet_aspects | lunar_metrics | composite_horoscope | 

synastry_horoscope | tropical_transits_timing/monthly | tropical_transits_timing/daily | 

general_ascendant_report | general_sign_report | general_house_report | romantic_personality_report 

| personalized_planet_prediction/daily | life_forecast_report | ramantic_forecast_report | 

friendship_report | karma_destiny_report | love_compatibility_report | 

romantic_forecast_couple_report | zodiac_compatibility  

<alpha_num> -> <alpha>|<alpha>+<digit>+ 

<digit> -> 0|...|9 

<float> -> <digit>+.<digit>+ 

<alpha> -> a|...|z|A|...|Z 

 

2.  Semantics and semantic rules 

First of all the code syntax is checked by the parser and this will be done with the help of the ANTLR 

tool. If all the specifications from the grammar are respected the script will run successfully otherwise it will 

display in the console a message that will tell that something is wrong. For further development, the error 

message could be more explicit and tell the line where the error appeared [2]. 

Astro DSL consists of two types of statements which are a variable declaration that can include a 

function call or defining a composed variable of type person, and the other type - the print statement. The 

print statement prints data in the console in JSON format. In a further development of the DSL, the print 

statement might be replaced with a show statement which will show the result in a graphical more friendly 

way. Print statement can be considered as a function with one argument and this argument can be any type 

of variable. If the argument is a variable of the type person then it will print all the person’s data. If the 

argument is a variable that it’s value has been given by a type of statement which starts with the keyword 

calculate, then the print statement will show the calculated results concerning astrology.     

When the code we can write the statement one after the other and separate them by semicolons. The 

only rule to keep in mind is that the variable should be declared before they are used. There is no special bloc 

for variable declaration, neither for the function call. 

We can declare a variable, then call a function and again it is possible de declare another variable. 

Statements are executed one after another from top to bottom, similar to the scripting language.  

Astro DSL has some characteristics of scripting language and if we talk about purpose, it has 

characteristics of query language since behind the scenes it fetches astrology data from an API.  

 

3. Data types 

There are three basic types - int, float, and string. In addition, there is a struct data type, Person, which 

is a complex data type. It consists of the next variables: Day, month, year, hour, min and optional prediction 

timezone, all this are personal data of a user, which are of the type int. Lat, lon, and tzone variables represent 

the location of birth and are of the float data type. 

 

4. Variable scopes and rules 

As it was said in Semantics sections the DSL supports variable declaration and there is only one main 

rule. This rule is that variables should be defined before they are used. It means that variables should be 

defined upper in comparison with the line where it is used in a function call or in a print statement.   
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Since Astro DSL doesn't have blocks of code that can be (imbricate) there are no variable scopes based 

on blocks of code.  The scope of each variable is the area below the line where it was defined. In order to 

define a variable, the define keyword should be used in front of the variable name then the = assignment 

operator followed by a function call which normally starts with calculate keyword or person keyword which 

indicates that it follows to be defined data about a person. 

 

5. Type of assignments 

The assignment operators are equal (=) and colon( : ), which assigns the value of its right operand to 

its left operand. The simple assignment operator is used to assign a value to a variable. The colon ( : ) is used 

to assign a value of float, alpha or several digits number to day, month, year, hour, min lat, lon, tzone, 

prediction timezone, house type, and node type. 

 

6. Example of code & Parsed tree by ANTLR 

Below is represented a small piece of code, which define a variable named result1 in which is stored 

the calculations given for the wester_horoscope depending on the data which are stored in variable ion. The 

print statement displays on screen the data from the variable result1. 

 

define results1 = calculate western_horoscope for ion; 

define results2 = calculate love_compatibility_report for vasile and ana; 

print results1; 

 

In Table 2 are represented the tokens and lexemes for the given above code. 

 

Table 2 Tokens and Lexemes 

 
In Figure 1 is represented the parsed tree obtained in ANTLR.  

 

 
           Figure 1 Parse tree in ANTLR 
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Conclusion 

This project is focused only on Western Astrology. The purpose of this project is to gather data from 

Astrology API and give it to the user. The results met all the criteria and all the expectations. For further 

development is planned to enhance the DSL and algorithms. To create the DSL there are two main steps: 

creations of the parser and processing the parse tree in a known general purpose language. ANTLR is the tool 

without which it could be difficult to create the language. When the Astro code is run, the first step is the 

creation of the lexer, then the tokens object is created, then the parser and finally the parse tree. All this 

depends on the code input. All this is done in Java, but it could be done in many other languages. After we 

have the parse tree, it is processed and in this way, the specific action is taken. 
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Abstract: Buried deep inside nearly every cell of your body, tiny strands of DNA help determine who you are, 

how you look and explain in detail how to build and operate a human being. Over the last sixty years, scientists and 

researchers have learned how to decipher more of human genome. Moreover, diverse encoding models for reading and 

writing data onto DNA, codes for encrypting data which addresses issues of error generation, and approaches for 

developing codons and storage styles have been developed over the recent past. DNA has been identified as a potential 

medium for secret writing, which achieves the way towards DNA cryptography and stenography. DNA utilized as an 

organic memory device along with big data storage and analytics in DNA has paved the way towards DNA computing 

for solving computational problems. This article stresses the possibilities and scientific breakthroughs that genomic 

revolution brought to modern humans and armed them with technological tools and huge knowledge.   

Key words: DNA-storage, genetics, code of life, cryptography. 

 

1. Unravelling the mysteries of genome 
Human body contains about 100 trillion cells. Cells are building blocks of the human body. In the 

center of most cells lies the nucleus that is the control center, giving every other part of the cell instructions 

what to do. Within the nucleus of a human cell are twenty-three chromosomes, together, these hold all of a 

person’s genetic code (information). Chromosomes are made up of very tightly coiled deoxyribonucleic acid. 

DNA forms an interconnected, spiral known as a double helix. It contains the human genome – all of the data 

required to make and operate a human being. In the early 1950s, three scientists: Francis Crick, a British 

biophysicist, James Watson, an American biologist, and Rosalind Franklin, a British chemist, went into 

adventurous genomic exploration. They produced first X-ray image of a molecule of DNA.  

Fig. 1. Rosalind Franklin photo 51. 

 

Once scientists knew this much about the genome, their next task was clear. They needed to decode 

the genome to find out how DNA directs cells to make proteins. There was a problem, though - a huge one. 

No one - not even Crick, Watson, or Franklin - knew how to determine the order of the nitrogenous bases 

(A) - adenine, (T) - thymine, (G) - guanine, (C) – cytosine, making up the genome. As scientists continued to 

study DNA, they realized that certain groups of base pairs work together - genes. The process of decoding 

genes is known as sequencing. It amounts to listing the sequence, or order, of base pairs in a gene, from start 

to finish. 

 The genome contains tens of thousands of genes, and the instructions for building a single protein 

could be one, 1.000, 100.000, or even 1 million base pairs long. Eventually, the Human Genom Ptoject, 

headed by the pioneers of DNA, had sequenced the whole human genome that was approximately three 

billion nucleotide bases long. To type them all, a person would have to work eight hours a day for fifty years, 

typing at a speed of sixty words per minute. The extreme density (and durability) of DNA laid the foundation 

of new experimental science, which will be described in the next chapters. 

 

2. DNA as a data storage 
Humanity is creating information with lambent speed. The “digital universe” grows at an 

unprecedented rate – about 16 Zettabytes every year (a ZB is the equivalent of one trillion gigabytes).  

By 2025, the Global Datasphere will grow from 33 ZB in 2018 to 175 ZB, according to predictions 

from analyst firm IDC. Where will we store the entire world’s data?  

The answer is DNA. 

Sometimes it is hard to get our minds around such a big number. Here are some illustrations of what 

175 ZB represent: 
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 One zettabyte is equivalent to a trillion gigabytes. 

 If you were able to store the entire Global Datasphere on DVDs, then you would have a stack 

of DVDs that could get you to the moon 23 times or circle Earth 222 times. 

 If you could download the entire 2025 Global Datasphere at an average of 25 Mb/s, today's 

average connection speed across the United States, then it would take one person 1.8 billion 

years to do it, or if every person in the world could help and never rest, then you could get it 

done in 81 days[1]. 

The excursion of data storage initiated from bones, rocks, and paper. Then this journey deviated to 

punched cards, magnetic tapes, gramophone records, floppies, and so forth. Afterwards with the 

development of the technology optical discs including CDs, DVDs, Blu-ray discs, and flash drives came into 

operation. All of these are subjected to decay. Being nonbiodegradable materials, all these objects pollute the 

environment and release high amounts of heat energy while using energy for operation. 

Demand for data storage is growing exponentially, but modern archiving technology is not keeping up 

with the growing tsunami of bits. Despite improvements in optical discs, storing a zettabyte of data would 

still take many millions of units, and use significant physical space. If we want to preserve the world’s data, 

we need to seek significant advances in storage density and durability. 

The team of enthusiastic researchers from Microsoft Inc. and the Washington University  

is just one of a number of research groups around the globe pursuing the potential of DNA as a vast digital 

attic. It has the needed advantages as a storage medium. One selling point is durability – capable of lasting 

for a very long time if kept in good conditions (DNA from woolly mammoths was recovered several 

thousand years after they went extinct, for instance) – and will always be current. Another advantage in using 

DNA to archive data is its attractive feature to be extremely dense (up to about 1 Exabyte per cubic 

millimeter or a single gram of DNA can hold 215 Petabytes) and durable (half-life of over 500 years). 

The biotechnology industry made big advances in both “synthesizing” (encoding) and “sequencing” 

(decoding) data in recent years. It is a long way to go, however, the scientists are upbeat. They note that their 

diverse team of computer scientists, computer architects and molecular biologists already has increased 

storage capacity a thousand times in the last year. Storing digital data on DNA works like this: 

First, the data is translated from 1s and 0s into the “letters” of the four nucleotide bases of a DNA 

strand — A, C, G, T. Reading the data uses a biotech tweak to random access memory (RAM), another 

concept borrowed from computer science. The team uses polymerase chain reaction (PCR), a technique that 

molecular biologists use routinely to manipulate DNA, to multiply or “amplify” the strands it wants to 

recover. Once they have sharply increased the concentration of the desired snippets, they take a sample, 

sequence or decode the DNA and then run error correction computations. DNA storage requires cutting-edge 

techniques in data compression and security to design a sequence both info-dense enough to realize DNA’s 

potential and redundant enough to allow robust error checking to improve the accuracy of information 

retrieved down the line. DNA achieves this in two ways. One, the coding units are very small, less than half 

a nanometer to a side, where the transistors of a modern, advanced computer storage drive struggle to beat 

the 10 nanometer mark. Moreover, the increase in storage capacity is not just ten- or a hundred-fold, but 

thousands-fold. That differential arises from the second big advantage of DNA: it has no problem packing 

three-dimensionally. 

Nick Goldman[2] and his EBI colleague Ewan Birney took the idea back to their labs, in 2013  

announced that they had successfully used DNA to encode five files, including Shakespeare's sonnets and a 

snippet of Martin Luther King's 'I have a dream' speech. By then, biologist George Church and his team at 

Harvard University in Cambridge, Massachusetts, had unveiled an independent demonstration of DNA 

encoding. An improved system was reported in the journal Nature in January 2013, in an article led by 

researchers from the European Bioinformatics Institute (EBI) and submitted at around the same time as the 

paper of Church and colleagues. Over five million bits of data, were stored, retrieved, and reproduced. All 

the DNA files reproduced the information between 99.99% and 100% accuracy.[3] 

 
3. Public key cryptography of binary data stored as DNA 

As fast as the digital information grows that much this powerful and wanted good at any time needs 

protection. In order to protect information, cipher writing was used since ancient times and is used as well 

nowadays. Famous and widely applied techniques, which implement secret writing, are cryptography and 

steganography. These two sciences manipulate information in order to cipher or hide its main sense. Why do 

we have such an interest for DNA cryptography? It is a newborn cryptographic field based on the research of 

http://www.nature.com/news/synthetic-double-helix-faithfully-stores-shakespeare-s-sonnets-1.12279
http://www.nature.com/news/dna-data-storage-breaks-records-1.11194
https://en.wikipedia.org/wiki/Nature_(journal)
https://en.wikipedia.org/wiki/European_Bioinformatics_Institute
https://en.wikipedia.org/wiki/George_M._Church
https://en.wikipedia.org/wiki/DNA_digital_data_storage#cite_note-goldman-4
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DNA computing. This chapter investigates a variety of bio-informatic methods and proposes two different 

algorithms for encrypting and decrypting data stored in real or artificial DNA digital form.  

The plaintext message is encrypted with RSA public key algorithm. The security of this algorithm is 

given by the computational difficulty of factoring large numbers. To be secure, very large numbers must be 

used as primes, 100 decimal digits at the very least. Product of such large prime numbers is an easy 

mathematical operation, but reverse process is a very hard task. It is extremely difficult, nearly impossible, to 

determine the original values from the product, at least it will take a lot of time.  

This algorithm offers the public key (n, e) for encryption and the private key (n, d) for decryption (d is 

secret); n is the product of two primes, while e and d mathematically derive from n:  

n=p*q (p and q are prime numbers: 

they have only two divisors, 1 and itself); 

φ (n) = (p-1) (q-1) is Euler’s totient; 

e coprime to φ(n); 

d*e mod φ (n) = 1; 

C = Pe mod n (encryption); 

P = Cd mod n (decryption); 

where P is the plaintext and C the cipher text. 

The encrypted message with RSA is a set of numerical values. These numbers will be converted using 

substitution in artificial DNA strand. All resulted pieces of DNA strands are bind together using a special 

ligase protein and the complementary strand as a template. The encrypted message can be transmitted in a 

compact form on DNA chip.  

Algorithm steps:  
Step 1: Binary data, text or image, is visualized like ASCII cod or brightness levels. 

For example original message: “my secret!” in ASCII will be:  

109 121 32 115 101 99 114 101 116 33.  

Step 2: This numeric values are arranged in a string and taken by several digits at once,  

number of digits rise together with the public keys length. In this example, we take seven digits at once and 

obtain:  

1091213 2115101 9911410 111633.  

Step 3: These numbers, seven digits long will be encrypted with public key (public key will be relatively 

short in order to make the example easer to follow) and the result is another set of numbers: 

417310496328959; 129126952185213; 373906236380070; 367568882589235.  

Step 4: Encrypted sequence is transformed in binary form:  

 417310496328959 → 010111101110001010101010111110010100001100111111 11.  

Step 5: Binary sequence using substitution is transformed in DNA sequence:  

A – 00 

C – 01 

G – 10 

T – 11 

01011110111000101010101011111001010000110011111111→ 

CCTGTGAGGGGGTTGCCAATATTTT  

Step 6: All sequences are bind together in a single strand, the cipher text: 

CCTGTGAGGGGGTTGCCAATATTTTCTCCCTAAG 

TCGACTCGGTCCTTCCTCCCTAAGTCGACTCGGTCC 

TTCCCCCAACAATCCACGCGACATGGCGCCCCAAC 

AATCCACGCGACATGGCGCCATGCATCCATAGGTC CCTGATAT.  

Decryption is a reverse process: the DNA strand is cleaved in original pieces using restriction enzymes 

and transformed in numerical values using the same substitution as for encryption. Using the private RSA 

key finishes the last step of decryption. 

 

Conclusions 

As long as life on the Earth is DNA-based, humanity will be interested in reading it. It is clear that data 

storage in DNA is not a part of science fiction anymore; it is being realized and improved at very promising 

rates by research teams all over the world.  

Similar to all revolutions in technology, DNA-based data storage technology has to face major 

challenges to realize its full potential. A simple fact that 4 grams of deoxyribonucleic acid can hold inside 
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itself the entire world’s data created during an year. It is inevitable that DNA would be invariably used for 

archival purposes for its sheer density, robustness, stability and energy efficiency. In theory, grams of DNA 

can store all the information ever produced by mankind. Several breakthroughs will be required before it 

becomes commercially mainstream for data retrieval.  

This field has had a million-fold improvement in the recent years. Digital Data Storage in DNA 

technology. Bioinformatics. Future work could include compression schemes; dealing with redundancy at all 

levels, checking for parity, correcting errors to enhance density and safety. DNA could also be substituted 

with polymers or be modified to suit the needs of digital storage. Furthermore, it will fuel research to look 

for alternative materials for information storage and to aid in realizing the need for a universal medium for 

data. 

To top it off, this technology is here to transform the way we have ever looked at DNA and computing 

as different entities. 
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1. Introduction 

The starting point is analysing the classical programming languages. The idea of such languages (like 

C, Java and Python) is widely known not only in the technical community but also in every activity domain. 

They play an inevitable role in the process of software development. “A programming language (PL) is an 

artificial computer language designated to express computations that can be performed by a machine. PLs 

can be used to create programs that control the behaviour of a machine, to express algorithms precisely, or as 

a mode of human communication ” [5]. 

The major part of the developed programming languages describe computation in an imperative style, 

mostly as a sequence of commands and support the object-oriented paradigm of programming (OOP) which 

is the definition of general-purpose programming languages, meaning you can code software applications for 

many various application domains. In order to be able to be processed by automation systems, they need to 

have their syntax and semantics specified. The syntax of programming languages is usually specified by 

means of context-free grammars or from context-free grammar derived Backus-Naur forms (BNFs). The next 

step is to parse the resulting grammar by a corresponding type of parser. The role of a parser (or syntactic 

analyser) is to determine whether the program is syntactically correct and to build a parse tree of the 

program. Parsers call lexical analysers (or scanners), which recognize lexical elements (tokens) such as 

keywords, identifiers, constants, operators and separators. 

As the topic of this project is based on developing a DSL for automatic systems, the next step is to 

define this specific system. 

Automated system operations (ASO) is the set of software and hardware that allows computer 

systems, network devices or machines to function without any manual intervention. ASOs allow computer 

systems to work without a human operator physically located at the site where the system is installed. 

Automated system operations are a part of the automatic system control where the processes are completely 

automated with the help of control loops and special logic. Automated system operations are also known as 

lights-out operations. Automated system operations are a combination of both software and hardware that is 

designed and programmed to work automatically without the need for a human operator to provide inputs 

and instructions for each operation. Automated operations reduce the complexity of labour-intensive tasks. 

Some of the most widely used applications that incorporate ASO include scheduling, management of console 

messages, backup and recovery, printing services, performance tuning, network monitoring and bug 

detection [6]. 

 

2. Basic concepts of a domain-specific language 

A domain-specific language (DSL) is a computer language designed to be used in a particular field to 

solve a specific class of problems. They can be developed to be programming languages dedicated to a 

particular problem domain or specification languages dedicated to a particular problem domain. 

The main idea of a DSL is to offer means which would allow the specialist of a particular domain to 

compute the solution using idioms and terms that he operates with. The automation system described in this 

article uses such keywords as temperature, altitude, left, right, etc. Other examples of widely-used DSLs are: 

Mathematica, a language used for mathematical manipulations, SQL - for relational database queries and 

manipulations, etc. 
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The representations of a DSL can be both textual and graphical, but the latter one is more popular due 

to having more tools for its designing, such as Generic Eclipse Modeling System or Microsoft Visual Studio 

DSL; the textual representation is more productive. 

DSLs also can be internal or external. Internal ones are extensions of currently existing general-

purpose programming languages, for example, sets of functions, data structures and conventions. Oppositely, 

external languages are being entirely created to serve a specific purpose. It is in the format of a text file, 

which is then interpreted by a matching system or compilator. 

A well-designed DSL has several advantages: 

● it is human-readable - which means it is understandable by humans and easier to use (in 

comparison with XML languages, sometimes); 

● it is machine-processable because it has a defined syntax and semantics. 

DSLs are mainly used in software engineering to help experts from different domains to have a 

solution t their particular problem, without them needing to know programming. It is not an easy task, 

because the DSL developer must have knowledge of both the field in question and of computer languages 

and language processors, compilers and interpreters [3]. 

 

3. The DSL for an automation system 

The Domain-specific language is created for an automation system that is built on Raspberry Pi. First, 

is created the grammar for the specified language: G = {S, VT, VN, P}. The grammar ”G” of the language for 

automation system includes the start point of the application ”S”,  terminal nodes ”VT”, non-terminal nodes 

”VN” and the production ”P” where all the nodes were combined in a correct logic. 

S = {<Program>}  

VT   = {FollowLine, Temperature, Altitude, Pressure, Start, Forward, Right, Left, Back, Sleep, If, for, 

while, then, int,  (,), [,], , , 0, 1,…, 9, A, B,...Z, a, b...,z}  

VN = {<Program>, <Set of commands>, <Command>, <Arrow movement>, <Environment data>, 

<condition>, <initialization>, <incrementation>, <operation>, <variable>, <alpha_num>,  <variable>, 

<alpha>, <number>, <digit>, <boolean>}  

P ={ <Program> → <Set of commands>  

<Set of commands> → <Environment data><Set of commands>* |<Arrow movement><Set of 

commands>* |<Command><Set of commands>* 

<Environment data> → <Temperature><Data temperature>* |<Altitude><Data altitude>* |<Pressure> 

<Data pressure>*| <Temperature><Data temperature>*, <Altitude><Data altitude>*,  <Pressure><Data 

pressure>* 

<Arrow movement> → Forward<Arrow movement>*| Right<Arrow movement>*| Left<Arrow 

movement>* |Back<Arrow movement>* 

<Command> → FollowLine <Command>*| Temperature <Command>*| Altitude <Command>*| 

Pressure <Command>*| If (<condition>) then <Set of commands> <Command>*| for “(“<initialization> 

<condition> <incrementation>”)” ”{“<Set of commands>*”}” | while “(“<condition>”)” “{<Set of 

commands>* <incrementation>”}”| Start <Command>*| Forward <Command>*| Right <Command>*| Left 

<Command>* | Back <Command>* | Sleep<Command>* 

<condition> → [<Environment data> |<variable |<number>] <operation> [<Averagedata> |<variable> 

|<number>] <operation>* [<Average data>|<variable>|<number]* 

<initialization> → <variable>”=”<variable> 

<incrementation> →<variable>”++” |<variable>”--” |<variable>”+”<digit> |<variable>”-”<digit>

<Data temperature> → ‘(‘C’)’ | ‘(‘K’)’ 

<Data altitude> → ’(‘m’)’ | ‘(‘km ‘)’ 

<Data pressure> → ’(‘Pa’)’ | bar’)’ 

<operation> → <operationrealtional> | 

<conditionaloperation> 

<operationrealtional> → > | < |<= | >= |!= | 

= 

<conditionaloperation> → &&| || 

<variable> →   <alpha> | <alpha_num>* 

<alpha_num> →   <alpha>|<digit> 

<alpha> →  A|B … Z|a|b … z|_ 

<digit> → 0|1|2|3|4|5|6|7|8|9 

<number> → <digit>|<digit>*               

<boolean> → true | false               

}
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This DSL is based on a deterministic context-free grammar in order for it to be easier to be parsed. 

The syntax is based on natural language constructions commonly used in a particular context in the problem 

area. Otherwise, it will be a risk that the user would not understand how to use this  DSL. For that reason, 

having knowledge of the problem domain is very important. The automation system will be easier to control 

with DSL as users will have access to the built-in ready to use functions. This system has a function like 

Pressure, that will show the user data from the pressure sensor in the system and a command FollowLine, 

that makes the automatic system to follow a line. Also, the  DSL offers users the possibility to make triggers 

with the If command to check some conditions. Then, the automatic system needs to do something. In the 

Domain-specific language, we provide loop instructions like while and for, so the automation system is able 

to generate the same actions without human assist until some condition is met. This will allow the user to 

automate his activities. The parsing strategy is a top-down tree which is supported by ANTLR4. So, after the 

created grammar, a parser, lexical analyser and semantic routines are made, all written in Python, as 

Raspberry Pi supports the Python language.  

To explain how this DSL works, the user will take a command, for example, Temperature(k). This 

command shows the user data from the temperature sensor in Kelvin degrees. In the grammar, it is explained 

in productions how it is able to see the data from this command. To test the correct logic of the grammar, it 

was introduced in the ANTLR4 command line: Fig. 1 ”grun ProjectGrammar program -tree Temperature(k)” 

to see the parsing tree of this instruction Fig. 2 and be sure that the application concept works well.   

 

         
Fig. 1. Instruction wrote in ANTLR4 that parses the grammar to display the path for Temperature. 

command. 

 

 
Fig. 2. The parse tree for Temperature(k)  command. 

 

In the next step, the system receives tokens that activate the temperature functionality for it, which 

returns data from the sensor and only after that activates the Kelvin function, which will transform the data 

received from the precedent function in Kelvins and will return the converted data in a human-readable 

format to the command-line, so the user will be able to see his desired information. The user must know 

programming in order to create these types of functions, but with the help of this DSL, he will be able to just 

type the desired command, which will give that intuitive feature of the DSL. 

 

 Conclusion  
 The intention of this paper was to show how the concepts of a DSL in automation helped to 

understand how to create such an intelligent system using the grammar, which explains all the necessary 

components for the application and how DSL can help people to use high technology utilities in their work 

without having programming skills. The ANTLR4 is a powerful parser generator aimed to correctly present 

the grammar for the created automation language. The role of the programmer in relation to a programming 

language can be analogical to the role of a trained specialist in an industry in relation to a DSL. That said, the 

language will be made as simple and as intuitive as possible. With the developed DSL, it will be feasible to 

create a language that will be easy to be used by specialists in the problematic domains. 
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Abstract: Have you ever thought about why you really need Physics in your life? Moreover, if you are willing to 

become a programmer, you will need to know Physics. Today, the most common question among the IT students is – 

‘Why does an IT student need to study Physics?’ We will help you to clarify everything! In this work, we trigger the 

most fundamental scientific discipline as physics, because its main purpose is to study Universe’s behavior, to predict it 

on different scales - from massive groups of galaxies attracted to each other by gravitation to tiny subatomic particles 

that behave weirdly according to our real life. 

Keywords: Physics, developers, programmer, quantum computers, technology, computers. 

 

Introduction 

Physics is crucial to understanding the world around us, the world inside us, and the world beyond us. 

It is the most basic and fundamental science. Physics encompasses the study of the universe from the largest 

galaxies to the smallest subatomic particles. Moreover, it is the basis of many other sciences, including 

computer science, oceanography, seismology, and astronomy, medicine. The physical observations and the 

theories are consistent in nature. This is the theory, which makes the prediction of the results. Physics starts 

with the simple structures and then analyze the phenomenon. Now these days the physics has become 

indispensable. 

Physics gets involved in your daily life right from you wake up in the morning. The buzzing sound of 

an alarm clock helps you wake up in the morning as per your schedule. The sound is something that you 

can’t see, but hear or experience. Physics studies the origin, propagation, and properties of sound. It works 

on the concept of Quantum Mechanics. 

Right after you wake up in the morning and start preparing for your school/office, you need an ironed 

cloth, and that is where Physics comes into play. The steam iron is such a machine that uses a lot of Physics 

to make it go. The foremost principle of Physics used in the steam iron is “Heat.” Heat, in Thermodynamics, 

is a type of energy transfer from a warmer substance to a colder one. Ironing works by having a heated metal 

base- the soleplate. 

Now, when you get ready for your office/school, 

whatever medium of commutation is, you certainly have to 

walk up to a certain distance. You can easily walk is just 

because of the Physics. While you have a walk in a park or on 

a tar road, you have a good grip without slipping because of a 

sort of roughness or resistance between the soles of your shoes 

and the surface of the road. This resistance, which is 

responsible for the grip, is called “Friction” or “Traction.” 

However, when a banana peel comes under your foot, you 

suddenly fall. Now, what makes you fall? Well, it’s due to the 

reduced friction between your shoes and the surface of the road 

because of the slippery banana peel. 

When you get tired of work or studies, listening to music 

comes handy. Have you ever thought how does your 

headphone/earphone work? Well, again because of the Physics. 

The concept of magnetism and sound waves are involved in the 

science of your headphone/earphone. When you plug your 

headphone/earphone into an electrical source, the magnet in 

your headphone/earphone creates an electromagnetic field, 

which ultimately results in sound waves 

Have you ever noticed that on which principle does 

your car seat-belt work? Well, it’s again Physics. When you tighten your car seat-belt, it works on the 

concept of “Inertia.” Inertia is unwillingness or laziness of a body to change its state of rest or motion. In 

case of a car collision, your seat-belt helps prevent your body moving in a forward direction; as your body 

Figure 1.Walking 

Figure 2.Boxes 
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resists being stopped because of inertia of motion. 

The phenomenon of “Selfie” has engulfed people of every age 

groups. You entertain yourself by clicking photos. The Lens used in a 

camera works on the principle of Optics. The set of convex lenses 

provide the camera an image outside of the camera. 

Cell phones have become 

like the Oxygen gas in the 

modern social life. Hardly, 

anyone would have been 

untouched by the effects of a 

cell phone. Whether conveying 

any urgent message or doing 

incessant gossips, cellphones are everywhere. But do you know how 

does a cell phone work? It works on the principle of electricity and the 

electromagnetic spectrum, undulating patterns of electricity and magnetism. 

Whether in cellphones, cars, torches, toys, or any other appliance, batteries act as saviors of electricity. 

Batteries work on the principle of capacitance. Since the late 18th century, capacitors have been used to store 

electrical energy. Benjamin Franklin was the first to coin the phrase “battery” for a series of capacitors in an 

energy store application. 

To check the overspeeding vehicles, police often use 

Doppler Radars. Doppler Radars work on the principle of 

Doppler Effect. The Doppler Effect is nothing but a change 

in the pitch of a sound when the source of the sound is 

moving relative to the listener. It is because the frequency 

of the sound wave changes as the source of sound moves 

closer to or farther from the listener. 

Students' attitudes and approaches to problem solving 

in physics can greatly impact their actual problem solving 

practices and also influence their motivation to learn and ultimately the development of expertise. 

 

1. The Beauty of Physics 

Physics is the most fundamental of the sciences. It is concerned with the most basic building blocks of 

all things - from ants to antennas, from quarks to quasars. The study of physics means trying to find out what 

the universe is made of, and how these things move and interact with each other. So in one sense, all the 

other sciences are built on the knowledge gained through the study of physics. 

Physics is beautiful. Physicists love simplicity. They are constantly striving to find the most 

fundamental ideas that can be used to describe even the most complex of phenomena. For example Newton 

found that only a very small number of concepts could be used to describe just about all of the mechanical 

world - from steam engines to the motion of the planets. Not only is this beautiful, it's downright amazing! 

 Physics teaches you to think. This might seem like a strange statement. The study of all subjects 

teach you to think. But because physics deals with the most basic concepts, the application of such 

techniques as "Separation of Variables" and "The Scientific Method" are never more clear than they are in 

the study of physics. Once mastered you will find that these methods can be applied to all subjects, including 

the business world and just coping with everyday life. 

 Physics is a creative subject. The concepts of physics don't come easily. Someone has to come up 

with a theory to begin with. This is just as much a creative process as composing music. But where physics, 

and science in general, differ from the Arts is that no one will accept your theory unless you have some way 

of testing its validity. Experimental physicists sometimes have to be enormously creative in coming up with 

methods of testing theories and measuring things in the world around them. For example, how do you tell 

that there is a planet orbiting a star that is so far away that it appears as nothing more than a spec of light in 

even the most powerful telescopes? 

 Physics gives you a new appreciation of the world around you. You can look a rainbow and say 

"Wow, pretty colors!", or you can marvel at the amazing interactions between photons and electrons that 

come together in that particular way when light from the sun strikes spherical water droplets in the sky, and 

that you perceive as a multicolored arc suspended in the air. Now that's awe! 

 Physics is fun. Lastly, studying physics gives you the opportunity of playing with a lot of really cool 

Figure 3. Lens 

Figure 4. Cell phone 

Figure 5.Machines 
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toys! 

 

2. Physics for Programmers 

Many people studying the profession of a programmer do not truly understand why they need to study 

such disciplines as physics and mathematics. We found out why we need physics in general. Now let's 

discuss why people of technical specialties are studying physics. 

Work related to physics 

The future work of the programmer can be directly related to physics. Suppose your task is to create a 

ship simulator, interpret data from medical equipment, or develop realistic computer games. 

If we take the latter direction, then a huge amount of applications of physics can be found: 

 understanding the laws of propagation and reflection of light to create photorealistic graphics; 

 the realization of a physicorealistic interaction of objects with the game world - a believable 

behavior of the car depending on the weather, a destructible game world, realistic ballistics, etc. 

 modeling the behavior of complex environments such as water, smoke, fire. 

The first paragraph is more or less clear. 

Ability to build models 

If in mathematics everything is always extremely strict (try to throw the equation out of the system!), 

Then in physics a person often works with a certain simplification - a model of a real system. In some cases, 

an object can be considered ideally elastic (in a real macrocosm there are no such objects), somewhere it is 

possible to neglect the friction force, in another situation the Coriolis force will be insignificant. 

It is physics that teaches the construction of models of objects of the real world, recording them in a 

strict mathematical language, teaches to single out the most important and discard the insignificant. 

For the profession of a programmer, such a skill is vital, because it is necessary to work with models 

in almost any field of activity, starting with search engines and ending with the banking sector. 

Overall development 

To know why and at what temperature water boils, why skis glide over the snow and why a cork 

shoots out of a bottle of champagne, should any educated person. But if you are a representative of a 

technical profession, you can be sure that others will expect from you more profound knowledge in the field 

of physics. 

In some life situations, a person who knows, and most importantly understands physics, can find 

simple solutions to seemingly complex at first glance problems. And such situations the life of an active 

person throws a great many. 

 

3. Physics in IT; interesting facts  

Studying subatomic particles with their own reality that does not surrender to any logical rules led 

humanity to creating quantum computers that are based on quantum mechanics. Quantum computers will be 

super powerful, awesome and the fastest computers someday, and all due to the properties of quantum 

physics. 

In a quantum computer, the information is represented by physical states that are sufficiently 

microscopic and isolated so that they obey the laws of quantum mechanics. The spin of a single electron is 

one among many possible ways for storing such a quantum bit (or qubit) of information. Imagine a 

computer in which the information is stored in the form of coins placed on a tabletop, with heads "1" and 

tails "0" being the two possible states of each bit. Then convert the tabletop into a quantum computer by 

substituting quantum coins for which heads and tails are quantum mechanical states. A normal coin would 

show either heads or tails, reflecting the fact that the bit it represents must be valued at either 1 or 0.  

In contrast, quantum mechanics allows our quantum coins to show both heads and tails at once (just as 

Schrödinger's famous cat could be both dead and alive at the same time inside a sealed box), to whatever 

degree we choose. This ability comes with fact when we actually measure the orientation of a coin; it makes 

the choice between the two states. It is not determinate.  For instance, it is possible to prepare a coin in a state 

that is 75 percent heads and 25 percent tails. The coin would remain in this state until someone measures it, 

which makes the coin randomly choose between heads and tails. This randomness is because by the fact that 

the coin really chooses a definite state only when it is being watched, and, until that happens, its state is 

completely described by a single number: the degree to which it is showing heads, or 75 percent.  

If we expand our view to two quantum coins, there are clearly four possible results of measuring their 

state: both heads (1, 1), both tails (0, 0), and two combinations of one heads and one tails – called 

superposition (0,1 and 1,0). Quantum mechanics allows us to assign any weight we want to each 
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combination, as long as the total adds up to 100 percent. It follows that three numbers are needed to 

completely describe the two coins (the fourth is constrained because the total must add up to 100 percent). 

Similarly, we need seven numbers for 3 coins, 15 numbers for four, 31 for five, and so on. The complexity of 

the quantum state quickly becomes incredibly large: to describe only 100 quantum coins requires 

1,267,650,600,228,229,401,496,703,205,375 different numbers – many trillion times the storage capacity of 

all computers ever made. 

That is why quantum computers are the fastest. For instance, a central problem in modern 

cryptography is the search for the factors of very large integers. In a normal computer, the most efficient 

approach essentially consists of dividing the integer by every number smaller than its square-root to see 

which ones will factor it. The larger is the integer, the more time is required for this test. With a quantum 

computer, however, factorization is a snap, because we can perform the test on all numbers simultaneously 

and thus we need only a single test to find the right answer. 

 

Conclusions 
Designing efficient quantum algorithms turns out to be very challenging. Constructing a working, full-

scale quantum computer is the most difficult problem of our century. This makes quantum computing be one 

of the great intellectual challenges of our time, and this fascinating subject is likely to remain at the forefront 

of research for many years to come. We want to inspire our peers and colleagues to study all the branches of 

physics, because this knowledge and understanding how the things around us work only makes our lives 

better and more intricate.  
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Introduction: 

The computer graphics industry had a long development way. From the set of all changes that this 

industry was affected by, one of most significant was the creation and implementation of graphic domain 

specific languages namely the shading one. The reason why the development of such type of language 

became needed consists in offering a method of obtaining the same set of functionalities as it was possible to 

get by using assembly language, but in an intuitive and relatively not complex way.  

When it comes to code writing using modern graphic libraries, there are several issues that should be 

considered. The first one is related to the difficulties met by the people that have the desire to become 

graphic programmers, without prior experience in programming. When the first issue is solved by the easy to 

learn means of working with computer graphics, the second issue appears. It deals with the programmer’s 

obstacle to optimize his code written in a simple language.  

As such, there is a need for a graphic domain specific language with an easy to understand and use 

syntax; a language that will make possible to access a large area of functionalities, similar to the already 

existing languages. 

 

1. Development of Graphic DSL 

In the second chapter are described the steps how to design and implement grammar for graphical 

domain specific language, and tools which were used. The DSL design includes several stages. First of all, 

definition of the programming language grammar L(G) = (S, P, VN, VT) [1]: 

 S - is a start symbol; 

 P – is a finite set of production of rules; 

 VN – is a finite set of non-terminal symbol; 

 VT - is a finite set of terminal symbols. 

The rule to start a language grammar is engage the parser first. Any rule in the grammar can act as a 

start rule for the following parser. Start rules don’t necessarily consume all of the input. They consume only 

as much input as needed to match an alternative of the rule. For example, consider the following rule that 

matches one or few tokens, depending on the input: 

<program>  <start><programName>LCBRACE<statements>RCBRACE<endProgram> 

Where “<program>” is the start symbol. Non-Terminal symbols are: VN = {program, programName, 

statements, action, argument, size, shape, color, position, id, alphaNum, start, endProgram}, and Terminal 

symbols are VT = {LPAREN, RPAREN, PANDC, DRAW, MOVE, SCALE, ROTATE, SIZE, COLOR, AT, 

DIGIT, CIRCLE, SQUARE, BLACK, BLUE, BROWN, GREEN, RED, ORANGE, PUPLE, YELLOW, 

WHITE, COMMA, ALPHA, BEGIN, END, LCBRACE, RCBRACE, WS). 

Second step is to define the reference grammar. 

                                                                                      Table 1: Meta-notation 

<foo> means foo is a nonterminal. 

foo ( in bold font ) means that foo is a terminal  

i.e., a token or a part of token. 

x* means zero or more occurrences of x. 

`(` and `)` braces in quotes are terminals. 

| separates alternatives.  
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<program>  <start> <programName> `{` <statements> `}` <endProgram> 

<programName>  <id> 

<statements>  ( <action> `(` <argument> `)` `;`)* 

<action>  draw | move | scale | rotate 

<argument>  <shape> <id> `size` <size> `color` <color> `at` <position>  

                      <id> `at` <position>  

                     <id> `size` <size>  

                      <id> 

<size>  <digit> 

<shape>  circle | square 

<color>  black | blue | brown | green | red | orange| purple | yellow | white 

<position>  <digit> `,`<digit> 

<id>  <alpha> <alphaNum>* 

<alpha>  a | b | … | z | A | B | … | Z 

<alphaNum>  <alpha> <digit> 

<digit>  0 | 1 | 2 | 3 | … |9 

<start>  begin 

<endProgram>  end 

Third step in DSL development is definition of regular expression [2]. Similar to use of finite 

automata for recognition of strings patterns, regular expressions are used to generate patterns of strings. A 

regular expression is an algebraic formula which value is a pattern consisting of a set of strings, called the 

language of the expression. 

Operands in a regular expression can be: 

 characters from the alphabet over which the regular expression is defined; 

 variables whose values are any pattern defined by a regular expression; 

 epsilon which denotes the empty string containing no characters; 

 null which denotes the empty set of strings. 

For an easier reading of regular expression - derivation of the non-terminal variable “argument” was 

written separately: 

RE = BEGIN( ALPHA( ALPHA + DIGIT )* ) LCBRACE (( DRAW + MOVE + SCALE + ROTATE 

) LPAREN ( argument ) RPAREN PANDC )* RCBRACE END 

argument  (( CIRCLE + SQUARE )( ALPHA( ALPHA + DIGIT )*) SIZE ( DIGIT ) COLOR ( 

BLACK + BLUE + BROWN + GREEN + RED + ORANGE +  PURPLE + YELLOW + WHITE )AT ( 

DIGIT COMMA DIGIT ))  

| ((ALPHA( ALPHA + DIGIT )*) AT ( DIGIT COMMA DIGIT ))  

| ((ALPHA( ALPHA + DIGIT )*) SIZE ( DIGIT ))  

| (ALPHA( ALPHA + DIGIT )*) 

 

The next step is to build the finite automata in JFLAP [2, 3]. A finite automaton (FA) is a simple 

idealized machine used to recognize patterns within input taken from some character set (or alphabet) C. The 

task of an FA is to accept or reject an input depending on whether the pattern defined by the FA occurs in 

the input. 

A finite automaton consists of: 

 a finite set S of N states; 

 a special start state; 

 a set of final (or accepting) states; 

 a set of transitions T from one state to another, labeled with chars in C. 

The FA shall be execute using an input sequence as follows: 

 begin in the start state; 

 if the next input char matches the label on a transition from the current state to a new 

state, go to that new state; 

 continue making transitions on each input char: 

− if no move is possible, then stop; 

− if in accepting state, then accept. 
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Figure.1 Finite Automata examples in DSL. 

 

The final step is to develop a DSL using ANTLR4 [3, 5]. The ANTLR Tool generally is used to 

generates a parser and lexer (native is written in Java, but optionally can be modified in other languages) that 

you can compile. ANTLR generates the following files: 

 ExprParser.java: the recursive-descent parser from the grammar. 

 Expr.tokens: the list of token-name, token-type assignments. 

 Expr_.g: the automatically generated lexer grammar that ANTLR derived from the 

combined grammar. The generated file begins with a header: lexer grammar Expr;. 

 ExprLexer.java: the recursive-descent lexer generated from Expr_.g. 

 

In the Figure 2 is shown the parse tree and in the Figure 3 is shown the hierarchy of the following 

version of a program: 

 

BEGIN  

Program 

{ 

    DRAW(CIRCLE C1 SIZE 1 COLOR ORANGE AT 1,1); 

} 

END 

 
Figure 2 Program parse tree. 

 

 
Figure 3 Program hierarchy. 
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Conclusion: 

The syntax for this DSL allows for an easy, yet reliable way to manipulate graphics without requiring 

any programming experience. Only having statements (as it is the only element a program in our DSL can 

consist of) makes the language as basic as possible. The shapes can be named, thus giving the user the ability 

to separate and interact with any object individually. The backend for this language is the WebGL API, 

making the content perfect for browsers, so there shall be no need for any special or sophisticated 

environment that would be hard for the user to set up. The ‘problem’ with the WebGL API is that it requires 

a ton of experience and knowledge to use. That’s why, with this DSL, the aim is for the end-user of our 

product to be children that want to learn the basics of programming from the comfort of their favorite web 

browser, as drawing and manipulating graphics is one of the better ways to keep a child entertained. Given 

that the product will be as simple and straightforward to use as possible, there are some features that have to 

be considered, even if it would slightly enhance the DSL’s complexity. A great addition to this DSL would 

be an update function so the scene could change dynamically, which would also come with a few new 

statements to support it. Although it’s not planned yet, it’s definitely in the developer’s mind as a future 

improvement. Other ideas that are worth our consideration are if-statements, lighting and perspective 

manipulation. Again, should that be implemented, it would be as simple as it can possibly be, for the sake of 

the end-user.  
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Abstract: In this paperwork is presented the first phase of development of the Domain Specific Language for 

microcontrollers in the domains where microcontrollers are used. In order to start to implement this Domain Specific 

Language, it was analyzed and presented the grammar of the language, its syntax, and semantic rules. In this article is 
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language. As a tool which analyses the given language was used ANTLR, this tool makes it easier to parse the 

algorithm syntactically and generate the parse tree.  
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Introduction 

In our days, microcontrollers tend to spread their domain of application being used in different 

activities. Embedded systems perform control of physical components in various fields. Microcontrollers are 

used in a lot of areas of embedded systems, as robotic control systems or smart devices. The quantity of 

various hardware platforms is expanding with a spread of embedded systems. From another point of view, in 

software development is increasing the number of not qualified programmers. In this way, a person who is 

involved in a specific domain will easily learn a Domain Specific Language (DSL) than to learn a 

programming language with a big complexity as C or Java.  

This is because the DSL gives the possibility to the user to program a microcontroller with more 

familiar terms. The DSL gives the possibility that more people with different level of programming skills 

could interact with them. 

 This article presents the development of a specific language for microcontrollers. The process 

includes the creation of DSL for one of the most popular platforms for non-industrial microcontrollers - 

Arduino, ensuring the execution of program schemes on the hardware platform. 

 In this paper are identified some areas where DSL for microcontrollers will be applied: traffic lights 

and irrigation. It’s very easy to make a program for these as can be made a lot of algorithms that represent 

different modes of lighting or irrigation. In the next pages, you can find the description of our DSL for 

microcontrollers, grammar, and semantic rules. 

The traffic light control is a domain where can be made some modes, for example during day time a 

traffic light can have one mode, but during night time another one (because there are few cars). Also, there 

are rush hours when in the city are many traffic jams then the traffic light is more active in order that traffic 

would be well organized in order to avoid traffic jams. 

Another interesting area where this DSL can be used is irrigation. Irrigation is the application of 

controlled amounts of water to plant at needed intervals. The flow of irrigation water in the canals must 

always be under control. For this purpose, we will use the DSL to program the microcontroller to control 

how long, at which hour and in which mode the plants must be irrigated. 

 

1. Grammar 

In this paper are presented the analysis of the domains where microcontrollers are used, especially 

where different modes are applied. It is identified a lot of domains but decided to choose those two described 

above: traffic lights and irrigation. In order to create an effective DSL, it is proposed to make it such that it 

will be easy to use by a user with weak programming skills. The terminal symbols from grammar can be 

found in Fig.1. 

 

 
Fig.1. Terminal symbols 

 

Then non-terminal symbols are shown in figure 2. 
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Fig.2. Non-terminal symbols 

 

The set of production rules can define how a program can derive as in the following figure (Fig.3). 

 
Fig.3. Productions 

2. Semantic rules 
Semantic rules add additional constraints on the valid program besides the constraints implied by the 

grammar. Semantics can be partitioned into static semantics and execution semantics. Static semantics are 

implemented by the constraints and type system rules. Execution semantics denote the observable behavior 

of a program as it is executed [1]. Constraints are simply boolean expressions that check some property of a 

model. The following list show the semantic rules of this DSL: 

 The names of a set of attributes of some entity are unique(these can be: pin name, algorithm 

name, schedule name). 

 Every non-start state of a state machine has at least one incoming transition. 

 The value which is attributed as pin number after pin_name must be of type int. 

 In the step body, all pins name should be a valid pin identifier which was declared before. 
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 In the step body all pins must be declared with a single state(on, off, intermittent). 

 In the program section, after keyword run should be a valid algorithm name and after 

keyword on should be a valid scheduler name. 

 As argument at step declaration in round brackets must be the time in milliseconds and of 

type int. 

In order to understand how does the DSL works, a sample program will be explained (Fig.4). Firstly, 

the user defines the pins for every plant, then he defines an algorithm and a schedule. The algorithm is 

named algorithm1 and has 2 steps:  

1. The first step is running for 30 sec with on mode for apple1 and off mode for apple2 and 

strawberry. This means that during this time apple1 will be wet, but apple2 and strawberry will not. 

2. The second step is running for 2 sec with the off mode for apple1 and strawberry and intermittent 

mode for apple2. The intermittent mode is described as 0.5 sec on mode and 1 sec off mode. 

Then the schedule called schedule1 where the user has defined two intervals. These intervals 

determine intervals during which a specific algorithm will run. After schedule definition, the user must 

execute the source code and this starts with the program keyword. In the program field, it’s running the 

algorithm1 on intervals specified in schedule1. The figure (Fig. 4) below represents an irrigation mode of 

how plants can be wet. It is easy to create new irrigation modes in dependence on the user’s needs. 

 

set apple1 0 

set apple2 1 

set strawberry 2 

 

algorithm (algorithm1): 

       step(30000): 

            on  apple1 

            off apple2 

            off strawberry 

       end 

 

       step(2000): 

            off apple1 

            intermittent(500, 1000) apple2 

            off strawberry 

       end 

end 

 

schedule (schedule1): 

    from 00:00:00.000 to 05:00:00.000 

    from 21:00:00.000 to 23:00:00.000 

end 

 

program 

    run algorithm1 on schedule1 

end 

Fig.4. A sample program using the DSL for microcontroller 

3. Solution 

The solution for irrigation is based on the following scheme (fig 5). The user writes his algorithms in 

DSL, the code is analyzed syntactically and semantically in ANTLR and using Java and jArduino the 

generated code is uploaded to an Arduino device, then the watering device or another device works by the 

algorithm and steps which are defined in DSL.  
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Fig.5. Solution scheme. 

 

Conclusions   

Nowadays controllers and especially microcontrollers are widely used which means that demand for 

IT specialists is constantly increasing. This is why in some specific areas, domain-specific areas, this DSL 

for microcontrollers will become a very powerful tool and will provide a very good solution for this specific 

area. So, in this way, having very basic instructions, almost everyone will be able to create an irrigation 

system from scratch and easily manage it. 
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Abstract: The Query DSL is distinct from other query languages, it has to work with text files and execute the 
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Introduction 

Nowadays, there are a lot of problems in text processing [1] area that are divided into two classes: 

problems that are similar to those of business, and those that are unique to information science. The former 

consists of front‐office applications, such as word processing, spreadsheets and desktop computing, and 

back‐office applications, comprising data processing functions like accounts payable and receivable, payroll 

and other business operations. 

These issues derive from the need of text manipulation — the ability to analyze, process and reformat 

the text. Information retrieval is one of the beneficiary areas. The aim is to rapidly select relevant 

information by applying Boolean logic to keywords and by searching databases which are optimized for 

textual storage and retrieval. The next area is linguistic research and natural language processing. Textual 

analysis answers all manner of research questions. The most used area is word processing. This one is based 

on typists who check completed work for spelling, grammar, punctuation or type correspondence, reports, 

text and other written material from rough drafts. 

Text Query DSL suits especially the typists that work intensive with text files. It will be a great tool 

for those that are always in need of looking after their spelling and the usage of the words, mainly in order to 

eliminate the word repetition. This Text Query tool can search through files and check in which lines from 

the files had matched a given regular expression matches. Searching and replacing with regular expressions 

is a powerful way to maintain all sorts of text files. It will output the line numbers or the actual lines as string 

that matched the specified expression. This DSL will also print all the occurrences of the given pattern and 

will output this number on the screen. It computes and prints the total amount of the words from the input 

file, which is advantageous when the person needs to work with a limited number of words. 

 

1. Lexical Analysis 
In order to build and develop a domain specific language, one has to analyze how the features are 

going to look like based on the functionalities it is supposed to provide. Nevertheless, this implies the 

keywords, in case it has a start and an end of the program and all the rules which give the possibility to 

understand and write clean code. 

All SPET keywords are lowercase except two words that define the start and the end of the program, 

which means that it is a case-sensitive language. For example, Start is a keyword that highlights the start of 

the program, but start is a word that the program will find it in a text, also this means that Start cannot be 

looked for as a search word. 

The reserved words are: Start, End, lookFor, find, findL, findR, count, replace. White spaces may 

appear only as a new line between keywords, it is defined as one or more spaces, tabs and line-breaking. 

Only after the keyword Start and End there can be white space. On the other hand, for other identifiers, 

space between them will be interpreted as one string, for example oldman and old man are one string, but not 

two for the last. 

For defining the lexicon of DSL, its grammar should be made in a general form, which may be done 

by identification of all terminal and nonterminal characters. In order to classify all of them, they should be 

divided into two sets, after which the derivation from nonterminal into terminal will be done. 
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<program

> 

 

Start 

 

X* 

 

X+ , 

 

| 

Means program is a nonterminal. 

 

(in bold font) means that Start is a terminal / a token or a part of token 

 

Means zero or more occurrences of X. 

 

A comma-separated list of one or more x’s. 

 

Separate alternatives. 

Fig.1 “Meta-notation”. 

 

Below is presented the grammar of the DSL: 

VN  = {  <program> , <func_call> , <type>, <funct_name>  , <exp> , < alpha>  , 

<string_literal>,<filePath>, <digit>, <character>, <symbol>} 

VT = { Start ,End , find ,findL ,count , findR , replace, ; , “ ,’ , ( , ) , = , Aa..zZ , 1..9, - ,  / , [ , ] , * ,^  , < 

, >   } 

<program> → Start  <func_call>*  End 

<func_call> → <func_name> ( <filePath> , [<exp> +  , ] ) ; 

<funct_name> → lookFor|find | findL |findR | replace | count 

<exp> → <alpha> | <string_literal> | <symbol> 

<string_literal> → “ <alpha> ” 

<alpha> →  < digit > | < character > | 

<filePath> → (<character>| <digit> |':'|'\\'|'/'|' '|'-'|'_'|'.')+ 

<digit> → | 0|..|9||  

<character> → a|b|..|z|A|..|Z| 

<symbol> → - | / | [ | ] | * | ^ | < | > | 

 

A SEPT program consists of a single main method which begins with Start and finishes with End. The 

entire program will be analyzed from the top – Start to End, these keywords must be written from a new 

line in order to process and interpret it faster. Between them, predefined functions will be used, which also 

must be instantiated from a new line and finish the statement using a semicolon, but the declaration of 

multiple functions into one line is also allowed. This will not invoke any errors. 

A SEPT program consists of a single main method which begins with Start and finishes with End. The 

entire program will be analyzed from the top – Start to End, these keywords must be written from a new 

line in order to process and interpret it faster. Between them, predefined functions will be used, which also 

must be instantiated from a new line and finish the statement using a semicolon, but the declaration of 

multiple functions into one line is also allowed. This will not invoke any errors. 

Predefined functions: 

find– this function searches for a specified whole word or a single character in a text. This search is 

case sensitive, it means that a word which starts with capital letter is different from the same word but 

written with a non-capital character. It accepts two parameters: first one is the file path which will be 

processed, while the second one is what the user is looking for and returns where that lexeme occurs: line 

and position in that line. 

Syntax: find(file path, word/character); 

Example: lookFor(C:\Users\Desktop\grammar.txt, man); 

findL– will return a single line as a string. As parameters it gets: path of the file, number of line. 

Syntax: findL(file path, number of line); 

Example: findL(C:\Users\Desktop\grammar.txt, 5); 

findR – returns  the number of character’s repetition. Syntax is the same as of find function. 

lookFor – is a function based on regex [2], because of which it will search using some constraints, 

highlighted by special symbols, such as: ^, ?, < >,/, *, [ ]. Unlike the find function, the range of utilities is 

bigger, it does not look only for a whole word but also for certain characters, therefore it will retrieve the 

word that has that piece of string and where it occurs.  

Just like the find function, lookFor accepts the same parameters, although the second one must 

include special symbols. Each one has their meaning: if using caret sign ^ ,  it will seek all words that start or 
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end with that letters depending on their location. If we look for prefix, this sign will be positioned before the 

word, while for suffix it will occur after.  

The question sign is used between two letters and it finds the word that starts and ends with them. 

“Greater than” and “less than” signs are used together < character string >, and will retrieve all terms that 

contain that string no matter where it is localized. Asterisk is used to find re-occurrences of the previous 

character, for example lo*t will find lot or loot. 

 In order to look for any digit, character or sequence they have to be put between two forward slashes, 

also if we want to find a certain number of consecutive appearances we can indicate it after the last slash, for 

example 2/0-9/ will search the text entity where two digits appear one after another:  01 or 95. This function 

has a special feature such as finding the sequences of words or characters respecting a format, for which 

square brackets [ ] are used, between which the exact format is indicated e.g [ dd'/'dd'/'dddd ] where ‘d’ 

means digit in this case, we look for a date/time format and it can return 12/01/2012. To avoid special 

symbols interpretation these will be used between single quotation marks.[3] 

Syntax: lookFor(file path, word/character with special symbols); 

replace – replaces in the text one character with another or a word with another and does not return 

anything. It has three parameters: the first two are the same as of find, only the third is the word/character 

that must be inserted instead of the first one. 

Syntax: replace(C:\Users\Desktop\grammar.txt, word, new word); 

count – returns the total number of words from a file. In comparison with others it has only one 

parameter - the file path. 

Syntax: count(C:\Users\Desktop\grammar.txt); 

 

Conclusions 

This paper is meant to show the use of a Text Query DSL, which will be designed in a way that will 

ease the process of working with text files. Using the ANTLR, the grammar for this domain specific 

language has been designed, which helped with the function construction. Whether it has to be an article or 

an essay with a limited number of words, or an important document needed for a meeting, it is a very useful 

tool that will help the person monitor their written texts. The SEPT language will let the owner of the file 

easily navigate through the text file and make manipulations where needed. Taking into considerations the 

points mentioned above, it is a great time-saving tool and really easy to handle, which is an advantage for 

those who are non-programmers. 
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Introduction 

Mathematics can have rather different relationship with people. Some love it, some hate it. But 

something rather sure is that every person in their life met at some point this “stranger”, maybe it had a good 

impression on them maybe not such a pleasant one, it might be that with time they became friends or 

enemies. A very relevant question that circles around this “stranger” often between the youth is “Do I need to 

study this”, “Will it help me in life?” or “When would I need to use this in the real life”. 

Actually, in most cases, people don’t see the use of mathematics in their daily routine. That’s why it is 

hard to explain why a person, has to struggle and study integrals, derivatives and other scary sounding for a 

lot of people words. In fact, the applicability of math in real life is unimaginably huge and if someone thinks 

of a career related to engineering, architecture, economics etc.  he should consider brushing up his math 

background. “Applied mathematics” is the branch that deals with the application of mathematical methods in 

different fields like science, engineering, business, industry and only due to precise calculation and 

rigorously described processes we can trust bridges, breaking systems, we can have electricity, cars. 

Let’s talk about the historical background of mathematics. It is as old as mankind itself. It all started 

with counting, studying shapes, observing processes, but gradually, using logic and abstraction, mathematics 

has become the complex science we have today that had definitely helped us to reach the point we are at this 

very moment. With the time it became more sophisticated, it developed in many different branches of what 

we know today – Geometry, Algebra, functions, analytics and many more. It directly influenced the 

development of science and technological progress of mankind. 

With the time a new branch of science was born as a tool for counting. It developed and found its 

applicability in the most unexpected areas. People used it as the foundation for their daring and courageous 

ideas making the development of what we know today as “Computer Science” possible. The development of 

this branch directly boosted, sky rocketed, threw straight into space and made possible complex 

computations which were too consuming for human beings. As a result, many enthusiastic people came with 

the idea to use magic black-boxes in order to prove some famous conjectures.  

Some of them are: 

 The four-color theorem 

 the Kepler Conjecture 

 Kepler conjecture, the problem of optimal sphere packing in a box 

 17-point case of the Happy Ending problem, 2006 

 NP-hardness of minimum-weight triangulation, 2008 

 Optimal solutions for Rubik's Cube can be obtained in at most 20 face moves, 2010 

 Minimum number of clues for a solvable Sudoku puzzle is 17, 2012 

Mathematicians struggled with proving them for years until some program prove them correct (or 

wrong). You can see how powerful is Computer Science for other areas and especially for mathematics. 

Citing Mr O’Regan in book “A Brief History of Computing” [1]: “The increase in productivity due to 

the more advanced computerized technologies has allowed humans, at least in theory, the freedom to engage 

in more creative and rewarding tasks” and he is right, machine computation saves a lot of time, time that can 

be used on other tasks. And there it goes - programming - one of the most powerful tools in the history of 

mankind, if not the most. It is used everywhere, from gaming consoles to serious military defensive and 
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unfortunately offensive devices. How it developed in such a short time fascinates and tells a lot about the 

power we have as humans when we use our brain and work together. 

 

1. Evolution of Programming 

Living in this decade means that you are being surrounded by someone else’s written code. It is in 

your microwave, TV, phone and even in the air in form of waves from our routers which again work based 

on someone else’s written code. As software engineers we also have to write code and it is no easy task to 

master it. The reason being - programming and computer science changes fast and it’s constantly evolving, 

from its very beginning. One of the founders of what we know today as programming is none other than 

Alan Turing who was the one that understood that programs were simply data and managed to set the 

foundation of modern computer programming. By 1945, he was writing programs that used loops, branches, 

stacks. Not even 10 years have passed and coding took big turns in its development. One of very important 

role in evolution of programming had Fortran (Formula Translation), a language that was developed in 1953 

to perform high level mathematical, scientific computations. It became the foundation for many other 

languages and even now it is still used in automotive industries, in research institutes. In a few decades, 

programming developed a lot creating more and more languages to work with: Cobol, Basic, C, Pascal, Perl, 

Python, Ruby, PHP, Java, JavaScript, Ruby on Rails. All this programs have one thing in common, they are 

based purely on mathematical logic (and this hasn’t changed for years), without which they couldn’t even 

exist. Programmers strive to make them as simple and understandable as possible to use by writing languages 

like the ones previously mentioned.  

This brings us to another significant name - Edsger Wybe Dijkstra. In 1960s, while working as a 

programmer, he realized that programming was getting too hard as the use of  mathematics became more and 

more complex. Well truth to be told, then even the simplest programs, had too many details. Edsger Dijkstra 

came with the idea to use the the construction of the Euclidean hierarchy of postulates, theorems, corollaries 

and lemmas the way mathematicians do. That means, that he wanted programmers to use proven structures, 

to tie them together with their code and then prove the result itself to be true. The challenge was to find an 

algorithm of proving a program as a truthful one. He used induction and enumeration to prove the concept of 

iteration and sequential statements. His approaches were based on simple mathematical proofs.  

Interesting thing to know about programming is that really it hasn’t changed much in the last 50 years 

or so at its core. The main idea is that our tools with which we write the code became much better with the 

time. It became easier to write code, but the basic building blocks of a computer program remained the same 

on the machine level.  

Robert C. Martin was correct when he affirmed the following: “(Programs) It’s made of the same 

stuff. It’s made of if statements, assignment statements, and while loops.” in his book Clean Architecture [3]. 

In short, mathematics started its development as a counting tool, when Computer Science was 

something fantastic to people. As time passed, the concept of programming appeared, but the process of code 

writing was too difficult for a human, and that was the point when people used math in order to make the 

programs more accessible for people to write. At that moment, programming and Computer Science started 

to be used in almost everything, in building models, computing complex formulas, in statistics, physics, 

military etc. The huge development in technology lead to the birth of new concepts and methods in 

mathematics, that were later on used in Computer Science. So, the help was always mutual, and there is no 

technology and improvement without math and vice versa. 

 

2. Maths in Development of Computer Science       

“Computer science investigates general categories such as determinism, nondeterminism, randomness, 

information, truth, untruth, complexity, language, proof, knowledge, communication, approximation, 

algorithm, simulation, etc.” 

Theoretical Computer Science, Jurak Hromkovic [2] 

Computer Science cannot be analyzed as a subcategory of a specific science, as it combines aspects 

from mathematics, engineering, natural science and many more, due to this, it should be considered and 

studied as an independent entity with a huge applicability. Even so, the importance of math behind most 

applications cannot be enough emphasized, some of them will be further discussed. 

Statistics is about gathering data and trying to predict future outcomes. Mathematical methods that are 

used for this aim are multiple kind of regressions and fit lines. As the simplest example can serve Least-

Square Regression, whose method is based on minimizing the sum of the squares of all point-line deviations. 

It is tightly bound with probability, which is the science that deals with the concept of likelihood of an event 
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to happen. Especially, an important application is related to the Bayes’ formula, the conditional probability. 

How are these topics related to computer science? Simple, the answer is Artificial Intelligence and Machine 

Learning. Even if for non-tech people those computational sciences seem to be Black Boxes that do magic 

stuff, in fact, the magic lies in math itself. AI is about Matrix Algebra, that helps in converting data into 

something that an engineer can handle, probability, statistics and of course a lot of calculus, as this science is 

about training, about “learning” how close a value is to the real one. 

Are there any doubts about the importance of mathematics in Computer Science remained? Then let’s 

move on.       

Number Theory is a branch of mathematics that deals with the study of integers numbers. Seems 

simple, doesn’t it? Well, Not really. As today is the time when everybody keeps all their information online, 

the importance of cryptography is as huge as it has never been. Its applications include block chain, data-

storing, digital signatures, https and many more. This hard-implementing and vital for online world science 

is just math, and the study of it begins with multiplications, divisibility, factorizations, primes which later on 

grow in more complicated things like rings and fields, cryptosystems like RSA, cryptanalysis and 

factorization.  

Another important category of math is linear algebra. Its importance lies in the applicability in big data 

(which is huge in computer science), along with branches like basic probability, statics and others. Today, 

the development of computer science is directly related to the ability of processing and analyzing millions of 

data points, that’s why a lot of research is done in the terms of optimization, numerical analysis and 

approximation algorithms. It is important to reach a point where mathematical models for big data are well 

defined using discrete math and analysis. 

Keeping in mind things above, Graph Theory cannot be overlook, we couldn’t fit all of the theory 

related to this, to put it short: “Graph theoretical ideas are highly utilized by computer science applications. 

Especially in research areas of computer science such data mining, image segmentation, clustering, image 

capturing, networking etc.” from the book Applications of graph theory in computer science an overview [4]. 

So, is Computer Graphics and Visualization your kink? Be ready to learn a lot of trigonometry. 

Interested in Algorithms Analysis? Learn combinatorics. Thinking about a career related to data 

comprehension? Probability and Statistics are your points of interest in near future.  

 

3. Personal Examples 

Studying as a software engineer we stumbled across a lot of mathematical and programming 

challenges. As majority of software engineers do, we sometimes use programming to solve mathematical 

problems and at the same time we use mathematics to write code.   

During school years we got used to the fact that people approach mathematics and computer science 

independently. Even if everybody knew that they are related, only a few would have been able to explain 

how. When coming to university, we started learning mathematics for computer science, and that was when 

all the pieces came together and formed an overview of the real importance and relation between those two. 

We started with functions and sets which in a few lectures advanced in the study of mathematical logic 

used in computer science. At that moment we figured out how the ambiguities inherent in natural language 

can become a real problem and why we should define every detail in our reasoning. We started proving 

theorems, argument our hypotheses using famous methods and principles, we started being aware of the 

relations between everyday things, and look at everything from a mathematical point of view. We talked 

about number theory and modular arithmetic making first baby steps in understanding basic concepts of 

cryptography. We learned about graphs, about possible ways of representing data, about algorithms used 

unaware on a daily basis by every existing person. And then, when we felt ready enough, we dove into 

probability, we counted things, simulated experiments and even learned about data compression. We felt 

excited when we started applying derivative and integrals in our computer science lessons, that was, when it 

hit us, everything is related to mat    

A good example in this context is the lesson when we learned about Method of Least Squares, an 

approximation method which helps with the prediction of the future data. This approach needs a decent 

amount of calculations, and while doing them, in order to prove our reasoning, we used induction, matrices 

and derivatives. On the other hand, after proving our assumptions, with the help of a code we got the results 

instantly and were able to change the initial data for other results and computations. This saved a lot of time. 

That was it, a method with real application and huge role for all companies, that was done, using math 

and computer science. 
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It is common among people to think about math and programming as separated things, but they helped 

each other to develop and the huge success of science, robotics, IT now is a result of math contribution. A 

real engineer is a person that is able to detect problems, build mathematical models and use code for 

implementing ideas and understanding the concepts of all kinds of simulations and mutual applications of 

science. 
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Abstract: This article represents an analysis of the implementation of a Domain Specific Language in Taxes 

Calculation. Analyzing the both technical and non-technical subjects, the article has the goal to describe in depth, step-

by-step the process of the implementation of the DSL, as well as pointing the priorities and rules. Pointing out the 

necessities and the branches that should be contained in the language, there were listed the basic features of the DSL, 

as well as written the basic semantics rules and lexicon of the grammar for the DSL. With the help of ANTLR tool, it 

was elaborated the parse tree that thoroughly shows all the configuration of the DSL. The new DSL for taxes 

calculation has the aim of assuring an easy approach, a new vision and methods of utilization of a language. 
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INTRODUCTION 

Programming offers a wide range of possibilities that enables skilled people create features, solving 

everyday problems or routines. Domain Specific Language (DSL) comes to represent the scientific part of 

the relation between day by day concerns and their programming solution.  With the extent of the DSL 

concept, it is easier now to dive into diverse fields of interest and try to make a solution that would somehow 

automate a manually done work, like calculation, text generation, micro controllers managing and others. 

Domain-specific languages (DSLs) are tailored to a specific application domain, having a close relation with 

a particular niche and solving a specific problem, that cannot have relation to programming, engineering or 

science at all [1].  

DSL offers substantial gains in ease of use compared with general-purpose programming languages in 

their domain of application. DSL development is hard, requiring both knowledge of the particular domain 

and language development expertise and skills. Not surprisingly, the decision to develop a DSL in taxes 

calculation requires a deep understanding of the financial part of the subject, as well an analysis of how it 

should be implemented from the programming point of view. 

Although plenty of articles have been written on the development of DSL, the subject remains to be 

treated as an abstract one, having many solutions from different perspectives. To identify patterns in the 

decision, analysis, design, and implementation phases of DSL development, it is important to focus on both 

correctness of implementation of DSL, not forgetting about looking from the potential users’ perspective. 

Audience needs targeting, uniqueness proposal and quality - the factors which will determine the future 

success in the DSL utilization [2-3]. 

 

1. DOMAIN DESCRIPTION  

The domain that was analyzed about taxes calculation has some main specific fields, after which are 

calculated all types of taxes. These are: Social Fund Category, Individual contribution to the Pension Fund, 

Medical Insurance Employer, Medical Insurance Employee, Employ IT Sector, Syndicate Contribution, 

Personal exemption, Exemption for Disabilities, Exemption for the wife/husband. Some of them have more 

specific fields, such as the Social Fund Category, shown in the following partitions: 

Contribution rate  Category 

 

18% For employers of the private sector, higher education institutions and health care institutions; 

2. 3% For employers of budgetary authorities / institutions and public authorities / institutions to 

self-management, except for higher education institutions and health care institutions; 

26% For employers of the private sector, higher education institutions and medical institutions 

(persons working under special working conditions); 

33% For employers of budgetary authorities / institutions and public authorities / institutions to 

self-management, except for higher education institutions and sanitary institutions (persons working under 

special working conditions); 

 

For a better understanding, was represented the grammar for this specific language according to a very 

simple and textual program. Through it, was shown in details each feature of grammar. 

A grammar of a domain specific language is characterized by four parameters: 
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G = { VN, VT , P, S },  

where:   

 - VN  represents the set of non – terminal symbols;  

  - VT  represents the set of terminal symbol;  

  - S start point of our program;  

  - P represents productions. 

Below was represented the grammar for the following code snippet: 

Am 1 servicii { 

    Serviciu_1 { 

        Fond_Social – Sector_Privat ; 

        Salariu_Brut = 25k; 

        Cotizatie_Sindicate - OFF; 

       } 

    } 

Calculeaza_Taxa_Pentru (Serviciu_1, lunar); 

 

S = { sourceCode} 

 

VT   = {Am, Serviciu, servicii, anual,Sector_Privat, Salariu_Brut, Cotizatie_Sindicate, 

Calculeaza_Taxa_Pentru, …, ON, k, 0, 1, 2 , 3, 4 , 5, 6, 7, 8, 9, - , =, : , ; , , , (, ), {, }, _, . }  

VN = {<sourceCode>, <program>, <jobsDeclaration>, <serviceDetails>, <functionCall>, <symbol>, 

<keyword>, <identifier>, <block>, <statementsBlock>, <socialCategory>, < socialCategoryTypes>, 

<statements>, <state>, <salaryType>, <syndicationContribution>, <grossSalary>, < privateSector >, 

<syndicationContribution>, <dash>, <underLine>, <equal>, <semicolon>, <comma>, <roundBracketRight>, 

<roundBracketLeft>, <curlyBracketRight>, <curlyBracketLeft>, <digit> } 

 

P = {   

< sourceCode >  <program>, <program>  <jobsDeclaration> <symbol> <serviceDetails> 

<symbol> <functionCall>, <jobsDeclaration><keyWord> <identifier> <keyWord>, 

<serviceDetails><block> | <block> < serviceDetails>, <block><statementsBlock>, 

<statementsBlock><serviceBlockDeclaration> <symbol> <statements> <symbol>, 

<serviceBlockDeclaration><keyWord> <symbol> <identifier>, 

<statements><socialCategory><symbol><socialCategoryTypes> 

<symbol><statements><salaryType><symbol><identifier> k <symbol> 

< statements>|<syndicationContribution> < symbol > <state> < symbol >, <state> ON | OFF, 

<socialCategory> Fond_Social,  

<socialCategoryTypes ><firstCategory>,<firstCategory><privateSector>, 

<salaryType><grossSalary >, < grossSalary > Salariu_Brut, 

< privateSector >Sector Privat, < syndicationContribution>Cotizatie_Sindicate, 

<keyWord>Serviciu | Servicii | Am | Calculeaza_Taxa_pentru, 

<symbol> <dash> | <underLine>| <equal>| <semicolon>| <comma>| <roundBracketRight>| 

<roundBracketLeft>| <curlyBracketRight> <curlyBracketLeft>,<identifier><digit>,<digit>0|1| 2 | 3 | 4 | 

5 | 6 | 7 | 8 | 9, <functionCall>Calculeaza_Taxa_pentru <symbol> <serviceBlockDeclaration> <symbol> 

<period> <symbol> <symbol>, <period> lunar 

} 

 
2. SEMANTIC AND LEXICON 

The program will be constructed of two fields. The first one is the particular service declaration, where 

the user declares how many services they need to have and the details about each job, if they have more than 

one job. The second part consist of a function call, or method invocation, where the user asks the display of 

the results, in dependence of parameters that were previously introduced. The method should have at least 

two parameters. 

Speaking about the lexical side, keywords are both lowercase and uppercase, in dependence of 

position. Thus, if the keyword is at the start of line, it means that the sentence is stating, so it should begin 

with uppercase, but if the keyword is in the middle or at the end of sentence, it must begin with lowercase.  
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Instead of white spaces between words, there must be the underline symbol (_), for example: 

HIGHER_EDUCATION_SECTOR. In the proposed grammar, it will be represented as one string or 

identifier. This rule is applied to non-terminal symbol, which derive terminal ones only and besides to this, is 

applied just for those non – terminal symbols that contain more than one word in that string.  

For terminal symbols the rule is almost the same, the only difference is that there are not all letter 

uppercase, but just the beginning of the word (e.g. Sector_Privat). Other non-terminal symbols (except those 

that derive terminal symbols) follow the rule that first word starts with lowercase letter, and the next ones 

they must start with uppercase letter.  The new DS language is case sensitive. Yet another point here, each 

block of the main program part must begin with curly left bracket “{“ and end with curly right bracket “}”.  

In the initialized field, when there is an assignment, the keyword must be followed by one of two type of 

assignment “– “ or “ = “. Each line within the block must end with semicolon symbol “;”, as it means end of 

statement.  

 

3. PARSE TREE GENERATED BY ANTLR  

A parse tree or parsing tree or derivation tree or concrete syntax tree is an ordered, rooted tree that 

represents the syntactic structure of a string according to some context-free grammar. The term parse tree 

itself is used primarily in computational linguistic. In theoretical syntax, the term syntax tree is more 

common. 

For the following code snippet, was generated the parse tree (Figure 1): 

Am 1 servicii { 

    Serviciu_1 { 

        Fond_Social - Institutii_Bugetare ; 

        Salariu_Total = 28k; 

        Cotizatie_Sindicate - ON; 

       }   } 

Calculeaza_Taxa_Pentru (Serviciu_1, lunar); 

 

 
Figure 1.  Parse Tree. 

 

 In the following example is represented a program, an incorrect one, meaning that it doesn’t respect 

the rules of our grammar, therefore the scanner is able to recognize incorrect inputs: 
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Figure 2 Mismatched input Error1.                Figure 3 Mismatched input Error2. 

 

Conclusion 

Overall the process of analysis took an essential part in this particular research. Deepening the 

knowledge in the domain of taxes calculations allowed to understand what it should be changed and made 

otherwise as the already existent solutions. The approach of choosing the Romanian language in describing 

the syntax of the new DSL can be one of the points that make the DSL unique and user-friendly. From the 

other side, the baby steps made in the discovery mission of DSL implementation allowed to put some 

programming basics on all the abstraction. What is new? The target niche is very narrow and specific, having 

relation just on employees and takes in consideration the taxes paid to the government based on the salary.  

Finally, it should be mentioned the advantage of the performed work, namely the contribution to the 

financial domain in our country, and also the technical approach of performing the calculations of taxes, the 

automatic process that is the base of the digitized future coming to us.    
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Introduction 

The first microprocessor was invented in 1971. Its importance for the modern society is comparable to 

the discovery of fire. The microprocessor uses transistors as its main components to control the flow of 

electrons within the processor. Since there are two types of computing, parallel and sequential, there are 2 

ways of increasing performance.  You can either increase the amount of computing cycles per second or you 

can increase the amount of cores. Both of these methods do have a physical limit, therefore it is only logical 

to think that innovation will come one day to an end, and we are closer than you may think. For what reason 

are present day PCs such powerful when compared to the older ones? One clarification identifies with the 

colossal number of advances which have occurred at an architectural level over the past decades. 

 

1. Moore’s Law 

As a rule of the thumb, the quantity of transistors that can be put onto an incorporated circuit 

duplicates every 18 months. This is known as the “Moore Law”, even though it is more an observation than 

an actual law. Either way, this has been indeed the case for the last decades and this led to an exponential 

growth over the years. In the past decades we jumped from thousands of transistors to billions of them in a 

processor with relatively same die size. As we can see in the graph below, the amount of transistors 

increased tremendously over the past 40 years. In order to see how far we got, let’s compare the original intel 

8086 to the 2018’s i7 8086K. This process happened at an exponential growth, but as you can imagine this 

growth is not sustainable, simply because there are physical limits that block us from doing so. It is 

important to note that this observation, denotes the fact that the number of transistors increase because of the 

density and not by sheer numbers. Increasing the size of the die will naturally increase the number of 

transistors, but that is cheating and it is not a solution simply because it will increase the temperature, power 

consumption and cost. These factors vastly outweigh the increased performance. 

In the following paragraph we will compare the original intel 8086 to the one that was released in 

2018, in terms of transistor count. 

An intriguing thing to note is that Moore's Law turned out at an indistinguishable time from the Intel 

8086 was created. The 8086 included around 29,000 transistors, each roughly 3.2 μm. The chip had a die size 

of 33 mm². The limited edition CPU released in 2018 highlights around 3 billion transistors. On the off 

chance that you figure it out the quantity of transistors has expanded by multiple times and remembering the 

die size is 149 mm², the transistor size has diminished by multiple times. These are exceptionally huge 

numbers and are no little accomplishments, without a doubt. Shrinking the die size is currently the most 

preferred method when planning to increase the speed of the CPU without having temperature constraints. 

The thing is that there is a certain point, in which shrinking the transistor will have a negative effect. At less 

than 5nm the electron is able to jump over the logic gates in the CPU causes by an effect called “quantum 

tunneling”, according to Mohsen Razavy in his book “Quantum Theory Of Tunneling (2nd Edition)”, 

“Quantum tunneling or tunneling is the quantum mechanical phenomenon where a subatomic particle passes 

through a potential barrier that it cannot surmount under the provision of classical mechanics.” At such small 

sizes, even a hydrogen atom is considered big. In 2018, at the September event, Apple included in its Iphone 

XS series the world’s first commercial 7nm processor. That is a truly big achievement, but it only proves that 

the end of innovation is near. In a matter of years, 5nm or 4nm transistor sizes will be achieved. Extreme 
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cooling (LN2, liquid Helium) will still be used to achieve record-high speeds, but this buff is temporary and 

has no practical use. 

 

 
Fig 1. Number of transistors over the years. 

 

 

2. Parallel computing 

The story repeats itself this time, because adding more cores will always yield diminishing returns. 

Today, most programming is done sequentially and the code must be specifically designed to have parts that 

can be computed in parallel. Parallel computing will always be bottlenecked by the sequential part of the 

algorithm. In order to understand better, let’s look at the newest products from Nvidia, specifically because 

GPUs are the best general-computing devices designed for parallelization. The “RTX 2080” has 48 tensor 

cores, specifically designed for ray-tracing, one of the most parallelized algorithms known today, in which 

the sequential code has a proportion of only 5%. The performance increase can be calculated Amdahl’s law: 

“In computer architecture, Amdahl’s law is a formula which gives the theoretical speedup in latency of the 

execution of a task at fixed workload that can be expected of a system whose resources are improved. It is 

named after computer scientist Gene Amdahl, and was presented at the AFIPS Spring Joint Computer 

Conference in 1967.  This law is used to predict the amount of performance return proportional to adding 

more threads to a workload.  (s is the speedup of the part of the task that benefits from improved system 

resources; p is the proportion of execution time that the part benefiting from improved resources originally 

occupied.) 

                                                                  
Let’s suppose the next gen RTX cards will have 64 cores, that will increase the performance only by 

12%. Increasing it to 128, resulting in a 27% increase of performance. Let’s suppose the card will have 4096 

cores, returning only 34% more performance. In fact, above 128 cores, there will be no financial reason to 
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increase the cardinality of cores, because the price of implementing this amount of cores will vastly outweigh 

the performance return. At about 4096 cores, the performance return will plateau. 

 

3. Is the end of innovation in computing coming to an end? 

It is easy to determine the fact that we are at a major road-block when trying to increase the computing 

power while decreasing the price. Methods that worked for the past 40 years seem to fail. Is there any 

solution? First we must understand that our main focus is increasing the power in terms of general-purpose 

computing. Enterprise computing has less problems because of the appearance of ASICs (application-

specific integrated circuit), a microchip designed for a special application, such as a particular kind of 

transmission protocol or a hand-held computer. You might contrast it with general integrated circuits, such as 

the microprocessor and the random access memory chips in your PC.).  While being much less versatile and 

do only a certain type of operations (which it was specifically designed for), it will do those operations at 

less power, less cost and much faster than any general-purpose computer. Amazon is the world’s biggest 

online retailer and it is no wonder they need a lot of computing power for their own services. After ditching 

Intel’s processors, this is what AWS (Amazon web service) had to say: “We run our own custom-made 

hardware, made to our specifications, and we have our own protocol-development team. It was cost that 

caused us to head down our own path, and though there’s a big cost (improvement) . . .  the biggest gain is in 

reliability.” This custom-made gear “has one requirement, from us, and we show judgment and keep it 

simple. As fun as it would be to have a lot of tricky features, we just don’t do it, because we want it to be 

reliable.” While ASICs will prove an efficient solution for some time, the ordinary citizen won’t truly benefit 

from them. Currently, to keep pace with Moore's Law, Chipmakers Turn to 'Chiplets'. In this type of 

architecture, it is much easier to add features, since most designs feature 3D stacks. One of the biggest 

bottlenecks in a modern computer is the slow memory. Every time the CPU runs out of cache, it looks in the 

system memory. Even though the system RAM (random access memory) is quicker than any hard-drive or 

SSD on the market, it is about 10 times slower than the cache inside the processor. Chiplets mitigate this 

flaw by being able to add huge amounts of cache, resulting in a decrease in the number of times the CPU 

runs out of memory during an operation. The latest, greatest, and smallest transistors are also the trickiest 

and most expensive to design and manufacture. In processors made up of chiplets, that cutting-edge 

technology can be reserved for the pieces of a design where the investment will most pay off. Other chiplets 

can be made using more reliable, established, and cheaper techniques. Smaller pieces of silicon are also 

inherently less prone to manufacturing defects. Basically the processor is not build in a single process, but in 

multiple components, then all the pieces are assembled together resulting in cheaper production and lower-

fail rate. The only disadvantage is the increase amount of dissipated head when operating, but given enough 

time, researchers will find a way, like they always do. 

 

Conclusions 

 General computing’s market has seen no innovation for years. 

 Older solutions that resulted in better performance are failing. 

 Non-expensive solutions will result in small incremental improvements. 

 Diminishing returns in computing are already present. 

 There is no disruptive innovation at the moment. 

 Chiplets may prove to be the path, CPU architecture will take in the nearest future. 
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Introduction  

Nowadays, in our society is growing up the necessity of new languages describing a specific domain, 

so now all of us are focused on creating and developing new Domain Specific Languages. 

Generally speaking, DSL represent a computer language, that is specificed on certain domain, being 

able to solve a specific problems. In this case, one of the big problem today,it is to control different types of 

primitives like point, line to complicated one triangles, squares [1]. 

Hence, the importance of domain specific languages is so great, because of it we thought to improve 

this domain by solving a problem in certain area, the DSL was named  Control language for primitives and 

graphical windows. The meaning of this DSL is to work with primitives and to generate different graphical 

windows with one or more primitives in it. This is intended for people who working daily with kind of 

programming languages like specialists or a simple one who just do it like hobby, improving their knowledge 

and aptitudes. 

Language for control primitives and graphical windows is characterized by set of rules that emphasize 

its individuality as a programming language. Consequently, all variable that appear in the program must be 

declared at the top of program before its used. Its name must be different from names of methods or other 

words which was already declared and names always starts with a letter.   

The most significant semantic rules are: 

● Identifiers must be declared only once in the same purpose. 

● All the object that should be drawn must be call before the method draw. 

● Each method must be assigned to a window. 

 

Additionally, from semantic perspective all programs must contain and start with a single keyword 

“program” followed by a name of this program starting with a letter. After that are declared only variables 

that are present in the program, next line contains all necessary statements (method calls and assignments). 

The last line of the program includes keyword “run” that means the end of the program and the subsequent 

start of the compiling process.  Furthermore, all lines of code must begin from a new row, otherwise the 

compiling process will end with an error. 

 

1.  Grammar   

A grammar of a domain specific language is 

 
                                                        Fig.1. The apha_num grammar.  

 

Grammar denotes syntactical rules that need to be implemented in order do have a functional DSL. All 

grammar was implemented using  mostly ANTLR tool [2]. It should be noted that above is represented just a 

small part of the grammar, apha_num grammar, also below is shown Finita Automata for this part of 

grammar. 
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Lexical alpha may contain elements from the uppercase or lowercase letters, and alphaNum can be an 

alpha- or digits and the syntax must end with the ‘ ; “ sign. 

Lexical analyzer is intended to analyze and dissolve the code of the program character by character 

that subsequent are known as lexemes (main keywords that this program does contain). 

Finite Automata a special machine responsible for a finite number of states [1].  Finite Automata can 

be of two types NFA (Nondeterministic Finite Automata) and DFA (Deterministic Finite Automata). We 

worked with a NFA because it allows to transit from one state to another through certain inputs, also it give 

the possibility to transit without reading symbols through null (or ε) inputs. 

 

                  
                                                    Fig.2. Finite Automata for alpha_num. 

  

 In figure 2 alpha_num is an initial state it can go to digit state or alpha, which is a final state. It can 

transit with α (choosing one or more form a to z, also uppercase ones) input to next state (digit), then with β ( 

choosing one or more digits from 1 till 9) input getting the final state. 

 

2. ANTLR 

The reference grammar for the DSL was defined in ANTLR [3]. This is a tool that takes as input a 

context-free grammar that specifies a language and generates as output source code for a recognizer of that 

language. ANTLR can generate lexers, parsers and tree parsers [3]. 

ANTLR reads the grammar and generates a program that reads an input stream and returns an error if 

the input stream does not conform to the syntax specified by the grammar. It is used to generate the parse 

tree for the language. Once there is an abstract syntax tree (example from the figure 3 below), it is possible to 

work on it and add modifications in order to ensure the original code was correct; to interpret it or to compile 

it.  A further step is to write actions for the grammar in a specific programming language, in order to emit 

instructions in a specific language. 

                   
Fig. 3 ”Abstract syntax tree”. 

 

The grammar for the project is divided in two parts: the lexer and the parser. The lexer defines the 

lexical analysis of the code by separating a stream of characters into different tokens. The parser defines 

rules of grammar for these tokens and determines whether these statements are semantically correct. 

https://en.wikipedia.org/wiki/Lexical_analysis
https://en.wikipedia.org/wiki/Parser
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By using ANTLR in the process of developing the DSL it is easier to understand how the code is 

recognized and properly understood by an interpreter. 

 

Conclusions: 

Working on Domain Specific Languages is about solving a real-specific problem from nowadays. The 

most important things, which every DSL needs in order to be created, even more, the international 

programming languages like Java, C# and others has many requests in order to achieve their level, this is 

why the most known programming language has a lot of common things. For developing a new DSL is 

necessary to follow some rules: to have a grammar, semantic, parse rules and others. The purpose of this 

DSL is to work and control primitives and graphical windows. This language is generally defined by 

grammar written in Antlr, semantic rules and lexical analysed through finite automata. Therefore, this DSL is 

a key to solve problems to control graphical window and primitives for all who just learn this domain. 
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Abstract: This paper discusses a Domain Specific Language that has been developed in order to implement  

some particular topics of the linear mathematics: Vectors and Matrices. Vectors and matrices are notational 

conveniences for dealing with systems of linear equations and inequalities. In particular, they are useful for a good 

representation of the linear programming problems. Due to this Domain Specific Language, users are able to do some 

basic commands on them, such as calculations and comparisons. All the calculations can be done using operations that 

requires one argument and operations that requires two arguments. In order to make it more useful, the user can print 

some text or even declare variables that he is going to use later. Also, it can do some operation on numbers.  

Keywords: DSL, interpreter, vector, matrix, number.  

 

Introduction 

 A Domain Specific Language (DSL) is a specialized computer language designed for solving problem 

in a particular domain. Taking into account that DSL is designed for a specific task, it is focused on a narrow 

area of interest [1]. So, the language consist mostly of keywords that describes that area. This represent one 

of the main advantages of using a DSL. Hence, another advantage is that the language can be used easily by 

non-programmers that are working in that field.  

Moreover, a DSL allows optimization at specific domain level and enhance productivity, reliability 

and not at least maintainability. DSL can solve topics of the linear programming problem such matrix and 

vectors [1]. Besides that, such a DSL is going to ease people’s life through automatic calculations. 

In conclusion, the developed DSL is called VectorMC. Its main objectives are to eliminate many of 

the mundane and time-consuming process associated with manual computing and increase the accuracy in 

calculations.  

  

1. Specifications of the DSL 

One of the basic functionalities of VectorMC are : 

 Print a text. 

 Compare two elements (vectors or matrices). 

 Declare variables/ 

 Do some specific calculations on vectors and matrices. 
 

Considering the functionalities, user will be able to do in VectorMC 4 commands: SET, PRINT, 

COMPARE, CALCULATE. CALCULATE command has some special operations that will facilitate the 

calculation of vectors and matrices. All commands are not case-sensitive, however, for a better 

understanding all commands should be written in uppercase. The commands and their arguments should be 

separated by at least one Space, but when the user defines a string, it should be enclosed in double quotes, 

where each space is considered. Taking into account that this DSL is working with vectors and matrices, they 

can be of different size. All the operations upon them should be done between the same type / size. 

        Declaration of variables is pretty similar to any programing language. The declared variables can be 

consider as globals, because once they are declared, the user can use them anywhere in the program, without 

loosing the value. The name of a variables can not start with a digit and should not contain any symbol 

beside underscore (_). Obviously, a variable must be declared before it is used. 

       Here, the user can define 4 types of data types : Vector2, Vector3, Matrix, Number. Number is a double 

floating point. It is used for storing double precision floating point values or decimal values for a better 

calculations.Vector2 and Vector3 are similar, the main difference is in the number of parameters. When the 

variable is declared as a vector, its parameters should be written inside round brackets ( ) and separated by a 

comma (,). Matrices are also declared using round brackets(). However, inside them, the rows of the matrices 

are declared in curly brackets {} and are separated by comma (,). Because of that, should be taken into 

consideration that the data types between operations should be compatible. 

        In VectorMc, assignments are permitted for  scalar values, vectors and matrices. The assignment 

varName = ( parameters ) is used for matrices and vectors. The values that are written as parameters are 
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assigned to the variable -varName. Another type of assignment is varName = calculateCommand, where 

calculateCommand  can be associated with an expression. So, in such assignments, the first step is to do the 

calculations in the right part and after that assign the result to the variable. The third type of assignment is 

varName = digits. It is used for Number data type, where we assign just a number to a variable. So, during 

the whole program the value will be hold by the variable, until it will be re-assigned. 

Reserved keywords are: PRINT, SET, CALCULATE, COMPARE, Vector2, Vector3, Number, Matrix, 

CROSS, DOT, ANGLE, DIR, LENGTH, DIST, DET, INVERS 

 

2. Regular Grammar 

For a better understanding of regular grammar are used special notations [2,3]. (Table 1. Meta-

notations) 

 

Table 1. Meta-notations 

fun Means that it is a non terminal element 

tok Means that the elements is a terminal i.e., a token or reserved 

keywords 

{ } Are used for grouping elements. They are terminals. 

| Separates possible alternatives 

\n Means new line 

E Epsilon 

SPACE Char 32 ASCHII 

 

A regular grammar is a set of rewrite rules which are used to generarte strings by successively 

rewriting symbols. Formally a grammar G consists of a set of nonterminals (or variables) VN, a set of 

terminals VT (the alphabet of the language), a start symbol S, which is a nonterminal, and a set of rewrite 

rules (productions) P.  

 

G = {VT, VN, P, S} 

S = {S} 

VT = {letter, digit, dataType, operator, relationalOp, “, _ , ( , )} 

letter  {A, B, C … Z, a, b, c … z} 

digit {0, 1, 2, 3, 4, 5, 6, 7, 8, 9} 

relationalOp  {<, >, <=, >=, ==, !=} 

operator  {*, /, +, -} 

dataType {Number, Vector2, Vector3, Matrix} 

VN = {commandStatementsList, commandStatement, printCommand, setCommand,  calculateCommand, 

compareCommand, commandArgs, text, declarationStatement, varList, varIntialize, varName, assignment, 

parameters, digits, operations, oneArgOperation,  twoArgOperation}  

P = {S → commandStatementsList  

commandStatementsList → commandStatementsList  commandStatement |  commandStatement 

commandStatement →printCommand \n| setCommand \n| calculateCommand \n | compareCommand \n 

printCommand → PRINT “ text “   

text → text letter | text digit | text SPACE | E | text _ text 

compareCommand → COMPARE commandArgs relationalOp commandArgs  

calculateCommand →CALCULATE operations|CALCULATE commandArgs operator commandArgs 

setCommand → SET declarationStatement 

commandArgs → varName | dataType (parameters ) | dataType digits 

declarationStatement → dataType varList | datatype varIntialize  

varIntialize →  varName | assignment 
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varList → varList, varInitialize  

varName →  text 

assignment → varName = ( parameters ) | varName = calculateCommand| varName = digits 

parameters → digits , parameters | {digits , parameters} parameters | digits 

digits → digit | digit digits 

operations → oneArgOperation commandArgs | commandArgs twoArgOperation commandArgs 

oneArgOperation → DIST | DET| INVERS | DIR | LENGTH | TRANSPOSE | POWER| TRACE | 

INVERCE | MINORS | COFACTORS 
twoArgOperation → CROSS | DOT | ANGLE | DIST| MULTIPLY  } 

 

3. ANTLR 

ANTLR is a parser generator that can be used to generate a lexer and a parser to recognize a language 

accordingly to a grammar [4]. Due to it, is possible to check the grammar if it works properly. Also, it 

generates a parse tree, in order to show the steps that are taken in the grammar. After declaring the grammar, 

different input to the DSL can be checked and parsed. Below are presented a correct input (Fig.1) and a 

incorrect one (Fig.2), in order to ensure the accuracy of the grammar. 

 

    
 

         Fig 1. Correct input to ANTLR. 

 

    
 

         Fig2. Incorrect input to ANTLR 

 

Considering the result of the incorrect input, can be ascertained that the parser requires an enclosing 

round bracket.  

    

4.  Implementation 

Firstly, this DSL needs 3 maps(dictionaries) to allocate variables. It is the best way to store variables 

in the language. When a variable is declared, its identificator should be remembered, so, should be specified 

the key for the map- variable name and the value- shared pointer (it allows to not worry about dynamic 

memory allocation in C++) of this vector. Dynamic memory allocation is required because of:   

 Polymorphism -  allows to keep Vector2 and Vector3 variables in one map. 

 Nullptr validation - allows to return nullptr value if something went wrong.  

Because of different data types, there are declared 3 maps: vectorMap, doubleMap and matrixMap. 

To implement polymorphism is required to design abstract classes. In Vector abstract class, is declared 

each method that should be used also in child classes. There are declared 7 mathematical methods: distance, 

addition, substraction, scalarMultiplication, crossProduct, length, direction, angle and 6 logic operator 

overloading. Such a class design allows to make operations in its children so Vector2 and Vector3 classes 

can get as a parameter any variable of type Vector what was required by the vectorMap.  In order to 

implement all methods of Vector class should be followed next steps: 

1. Checking if vectors in arguments have the same type. 

2. Making dynamic cast to get access to all the attributes of vector. 

3. Calculating result using mathematical formulas.   

The Matrix class is declared in the same manner. The main difference is in the mathematical methods. 

Here, are declared such methods as : addition, substraction, scalarMultiplication, transposition, 

multiplication, determinant, power, trace,  inverce, minors, cofactors. 

The program has two ways of execution : Writing in console and Reading from a file. 

In the first case, the user should run the program by typing in cmd/terminal “VectorMC”.In the second 

case, the user needs to specify path to the file for example “VectorMC path/to/our/file”. 

Implementation of both methods is almost the same. In both cases we get an array of lines and process 

them line by line. The language is based on keywords, so it is required to separate each keyword properly. 

Because of that, was written a special split function, which remove white spaces except for strings. After that 
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is processed the given argument list accordingly to the first keyword. Therefore, depending of the first 

keyword, the program decides which function it should use, and executes it using remaining arguments. If 

the procedure will detect any problem it will through an error, but interpreter still will be running.  

      

    
 

                 Fig 3. Working example. 

 

Conclusion 

To sum up, in following paper was analyzed what is a DSL, the advantages of a DSL for calculating 

vectors and matrices, for what people need a DSL and how to build one. Moreover, was created an 

interpreter called VectorMC that is doing different basic operations between matrices and vectors and fulfills 

the primary goals that were mentioned in introduction part. VectorMc is written in C++ language and all 

errors are foreseen, this means that no compile time or runtime error will occur.  

Also, for a better understanding of how VectorMC works, in the paper is presented the grammar for it 

that was checked in ANTLR. 

 

References 

1. Arie van Deursen Paul Klint Joost Visser. Domain-Specific Languages: An Annotated Bibliography   

2. Aho, Alfred V., and Jeffrey D. Ullman. The Theory of Parsing, Translation and Compiling. Prentice-

Hall, 1973. 

3. Harrison, Michael A. Introduction to Formal Language Theory. Addison Wesley, 1978.  

4. Tutorial for ANTLR https://tomassetti.me/antlr-mega-tutorial/ 

 

https://tomassetti.me/antlr-mega-tutorial/


264 

DOMAIN SPECIFIC LANGUAGE CHART REPRESENTATION OF DATA 

 

 
 Ina BOTNARU, Dumitru CREȚU, Ecaterina EJOVA, Marius SARMANIUC 

 
Technical University of Moldova 

 
Abstract: This paperwork presents a case study of the Domain-Specific Languages and the performance of the 

top Database Management System. The Structured Query Language is the main programming language designed to 

manage data stored in database systems. A Domain-Specific Language will be designed for chart representation of 
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Introduction 

Digital world is growing very fast and requires efficient, thoughtful decisions from companies, 

countries in order to maintain or improve positions on modern markets and international economics. Those 

decisions can be made using well-made statistics and its analysis, that allows to find sources of many 

complex processes and activities. Consequently, sources can be improved, if they give positive impact, or 

removed, if they have unwelcome influence [1]. 

Statistics requires availability of considerable size of data, that can be saved and processed by complex 

Structed Query Language (SQL) databases. The most efficient way to analyze this data is to represent it via 

different charts and diagrams. However, SQL doesn’t have solution of the problem. Wherefore, any analysis 

requires usage of additional software and copying of recorded data to programs that have such functionality. 

Database are the nerve center of our economy. Every piece of personal information is stored there. 

Many applications and servers use databases, which no doubt belong alongside operating systems as key 

middleware and infrastructure that engineers must think about.  

MySQL is to relational databases what Linux is to operating systems, but Microsoft SQL Server 

(MSSQL) works greater with Microsoft-based systems. For this reason, was chosen MSSQL as main 

platform for this software. It is essential to know which platforms are submitted by users, in view of the fact 

that it is obligatory to consider separate platforms can work superior only with specific type of SQL. 

 

1. Principles of work 

It is vital to specify principles of work for software in order to make some general notes for interaction 

of user with this software.  There are the five main types of charts that will be used to present data: multi-

axis charts, line charts, pie charts, bar graphs and bar histograms. 

Using of the above described diagrams and charts can be functional in deep analysis of data. The 

problem is the user will have a desire to make changes for standard view of charts. For such purposes user 

needs definite tools to display data graphically: 

 Xaxis - parameter that sets name of Xaxis for chart;  

 Yaxis - parameter that sets name of Yaxis for chart; 

 Zaxis - parameter that sets name of Zaxis for chart (available only for multi-axis chart); 

 color - change color of figures in charts and diagrams; 

 grid - sets background grid for all chart; 

 size - changes size of chart. 

 update - update the chart choosing either add a column with data or delete one; 

 delete - delete the whole chart; 

 alias - create the alias which will help the user to draw a different chart based on the same data. 

The user is given the opportunity to manipulate charts. Below is the syntax in MSSQL: 

DRAW <nameOfGraph> 

FOR (SELECT <nameOfColumn> FROM <nameOfTable>) 

WHERE  <condition> 

The WHERE clause is used to filter records, to extract only those records that fulfill a specified 

condition: 
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Xaxis = <nameOfAxisX> AND Yaxis = <nameOfAxisY> AND color = ‘typeOfColor’ AND size = 

<someSize> AND grid [ON | OFF] 

The syntax is similar to SQL script style. As a result, it will be easy for the user to understand the syntax 

and keywords that can be used. Creating a convenient syntax is necessary, as it will be used by ordinary 

users without programming knowledge or programmers who work only with SQL. By limiting the features 

and conditions that can be specified in WHERE clause, the development of the language becomes easier.  

 

2. Grammar via Semantics 

 

It should be emphasized that the number of non –terminal and terminal symbols is a basic description 

measure of Chomsky grammars and of their extensions.  

 

 

 
The main part in creating the grammar is Production, which represents a set of rules which connects 

starting points, terminal and non-terminal symbols. These rules will limit the language, accepting just a 

specified type of input. 

 

 

 

 

 

 

 

 
<nameOfAxe>  a|b|c|d|e|f|g|h|i|j|k|l|m|n|o|p|q|r|s|t|u|v|x|w|y|z|<nameOfAxe>|  

<nameOfColumn>  a|b|c|d|e|f|g|h|i|j|k|l|m|n|o|p|q|r|s|t|u|v|x|w|y|z| <nameOfColumn>|  

<nameOfTable>  a|b|c|d|e|f|g|h|i|j|k|l|m|n|o|p|q|r|s|t|u|v|x|w|y|z|<nameOfTable>|  

<typeOfGraph> multiaxes|line|pie|bar 

<color> red|blue|green 

<size> 1|2|3|4|5|6|7|8|9|0|<size>|  

<grid> on|off 

For analyzing language from semantic and syntactic point of view, below is an example of source 

code. It represents a general template for the language, starting with comments (that can be written in any 

part of the program), then specifying what type of char to draw and for what data. Due to the SQL features of 

manipulating data, every combination of columns that satisfy the conditions can be use by the program. Also, 

the parameters like name of axes, size, colors, using or not grid can be specified at the end. The source code 

will be analyzed in Table 1 Type of Tokens, from syntactical/semantical point of view, using tokens. 

/* Analyzing students marks */ 

DRAW bar_graph 

FOR (SELECT student_id, average_mark FROM studenti) 

WHERE X = “UTM Students” AND Y = “Semester Mark” AND color = “red” . 
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Table 1. Type of Tokens. 

 
 

The Table 2. Syntactic Analysis is required in which was analyzed each element of the source code 

below based on the token code. The process is repeated until the last element is analyzed. 

 

Table 2. Syntactic Analysis.  

3 1 4 1 5 1 4 5 4 1 4 5 1 1 5 5 2 5 1 1 5 5 2 5 1 1 5 5 2 5 

 

A token represents a category of terminal symbols. As the Table 2. Syntactic Analysis shows, there are 

different constants, which should be presented in a specific table each (fig. 1).   

 
Fig. 1. Tables for each token 

 

             Semantic Table: To create a semantic table, user need to look at the code for each element from the 

table above. For example, keyword SELECT is located in the 6th box of Syntactic table, but in “Keyword” 

table it has code 3. Accordingly, in the table below, code 3 is inserted in 6th place (yellow color). 

 

Table 3. Semantic Analysis. 

1 1 1 2 2 3 2 1 3 4 4 3 5 7 4 5 1 6 6 8 4 5 2 6 6 9 4 5 3 6 

 

Conclusions 

The Domain Specific Language will allow to create the most effective forms of various types of charts 

and diagrams. These charts can be used to analyze data that contained in one or another form in the SQL 

database.  The great advantage is that these charts and diagrams can be edited by the user himself, so he can 

select the configurations interest. In order to develop it, starting from creating the basic grammar, a semantic 

and syntactic analyses was made to identify the most important parts of the language.  

 

References: 

1.  Aho A.V., Ullman J. D. The Theory of Parsing Translation and Compiling, vol.1, Prentice-Hall, 

Inc. Upper Saddle River, NJ, USA, 1972. 

2. Berry G., Sethi R.  'FROM REGULAR EXPRESSIONS TO DETERMINISTIC 

AUTOMATA', Theoretical Computer Science , 48(117-126), 1986, pp. 117 - 126. 

3.  Bogdan Walek, Cyril Klimes. 'A methodology for Data Migration between Different Database 

Management Systems ', International Journal of Computer, Electrical, Automation, Control and 

Information Engineering, 6(5), 2012, pp. 536-54. 

 



267 

DOMAIN-SPECIFIC LANGUAGE FOR MATHEMATICAL EXPRESSIONS 

 

 

Cristina LÎNIUC, Filip OSOIANU, Eliodor POPOV, Cătălin BARGAN 

 
Technical University of Moldova 

 
Abstract: In this paper it is analyzed what a domain-specific language means, its main advantages  and how to 
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Introduction 

Domain-specific languages are becoming more and more important in software engineering due to the 

fact that they are created to support a particular set of tasks, as they are performed in a specific domain.[2] In 

other words, DSL is a language built for a certain area and solves a given class of problems. For instance, 

SQL is a DSL whose main purpose is to be able to manipulate data from the database (insert, extract and 

modify the data).[1] 

The main purpose of a domain-specific language for mathematical expressions is to obtain a correct 

result of a complicated mathematical expression in a short time and to be more powerful than a calculator. 

For this, some domains where computing of complex expressions are required were studied. One of them is 

based on studies in school. To put it differently, pupils sometimes are given to solve exercises and this 

developed language will be a help for verifying the correct answer of the problems. Another domain is 

economics where workers manipulate with a big amount of numbers and calculations. By using this DSL, 

their work will become easier and they will be certain that the answers are correct without having to verify 

them. The main parts that define a domain-specific language are: grammar, data types, semantic rules, types 

of assignment, scope rules and how to invoke a method.[3] 

     

1.  Grammar of the domain-specific language 

Below is represented the set of production rules that states how to generate a program in DSL and 

what path is followed from start till the end in order that the program to be written correctly. To generate a 

program, a production rule is applied to an expression by replacing one occurrence of the production rule's 

left-hand side in the expression by that production rule's right-hand side. The production rules are then 

applied in any order, until an expression is replaced by a terminal symbol.[6] 

Notations: <expression> - non-terminal symbol 

                         ‘expression’ - terminal symbol 

                          | - separates alternatives  

<equation> -> <expression> <assignment> <expression>; 

<expression> -> <multiplyingExpression> ((PLUS | MINUS) <multiplyingExpression>)*; 

<multiplyingExpression> -> 

    <powExpression> ((TIMES | DIV) <powExpression>)*; 

<powExpression> -> <signedAtom> (POW <signedAtom>)*; 

<signedAtom> -> 

    PLUS <signedAtom> 

    | MINUS <signedAtom> 

    | <function> 

    | <atom>; 

 

https://en.wikipedia.org/wiki/Production_(computer_science)
https://en.wikipedia.org/wiki/Production_(computer_science)
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<atom> ->  

    <scientific>  

    | <variable> 

    | <constant> 

    | LEFTPARENTHESES <expression> RIGHTPARENTHESES; 

 

<scientific> -> SCIENTIFIC_NUMBER; 

<constant> ->  PI | EULER | I; 

<variable> -> VARIABLE; 

<function> ->  

    <functionName> -> LEFTPARENTHESES <expression> (<expression>)* RIGHTPARENTHESES; 

 

<functionName> -> 

    <COS> 

    | <TAN> 

    | <SIN> 

    | <ACOS> 

    | <ATAN> 

    | <ASIN> 

    | <LOG> 

    | <LN> 

    | <SQRT>; 

 

<assignment> -> EQ | GT | LT; 

<COS> -> 'cos'; 

<SIN> -> 'sin'; 

<TAN> -> 'tan'; 

<ACOS> -> 'acos'; 

<ASIN> -> 'asin'; 

<ATAN> -> 'atan'; 

<LN> -> 'ln'; 

<LOG> -> 'log'; 
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<SQRT> -> 'sqrt'; 

 

 

2. Semantic Rules 

These rules place additional constraints on the the set of valid programs besides the constraints 

implied by the grammar.[4] A robust compiler will explicitly check each of these rules, will generate an error 

message describing each violation it is able to find and will highlight it with red. 

A program consists of equations. Each equation is constructed from expression assignation and 

another expression. An expression can be a variable, number or a function. Functions are defined and cannot 

be added. If a function is called, the function must return a result. If the function has arguments, when 

calling, there should be the same number of variables as defined. The expression in a return statement must 

have the same type as the declared result type of the enclosing method definition. 

     

3. Data types 

There is only one main type in the DSL - float. It is the only type due to the fact that by mathematical 

rules, integer numbers are included in the set of real numbers. The program differentiates between integer 

and float by ‘.’ (dot symbol). 

     

4. Scope Rules 

The DSL has very simple scope rules: 

• a variable used in future calculations must be declared first; 

• variables may be declared everywhere in the program; 

• methods cannot be added, only predefined methods are used; 

 

5. Type of assignment 

Assignment is permitted only for scalar values, mainly for types declared in the programm. The 

symbol for the assignment is “=” . 

The assignment <expression> = <expression>  stores the value from <expression> after assignment 

into <expression> before it.  The both parts of an assignment must have the same data type. Besides, it is 

possible to assign a method to a variable, it will be the same <expression>, but the DSL will check if it is a 

variable or one of the functions: addition, subtraction, multiplication, power etc. 

     

6. Method Invocation 

Method invocation involves passing argument values to the program, executing it and returning the 

result. Argument passing is defined in terms of assignment being evaluated from left to right. The program is 

then executed by executing the statements in sequence. A method that returns a result may be called as part 

of an expression, in which case the result of the call is the result of evaluating the expression in the return 

statement when this statement is reached.  

Method mainly starts from <equation> -> <expression> <assignment> <expression>. 

In order to verify if the grammar was written correctly and the invoked methods show the needed 

result,  ANTLR was used. ANTLR (ANother Tool for Language Recognition) is a powerful parser generator 

for reading, processing, executing, or translating structured text or binary files. It's widely used to build 

languages, tools, and frameworks. From a grammar, ANTLR generates a parser that can build and walk 

parse trees [5]. 

Here is an example for evaluating the expression (a - c + a*5 = 32). Figure 1. presents the parse tree in 

graphical form. <equation> means the start of the program which derives to <expression> <assignment> 

<expression>. After that, the parser verifies step by step if the expression is a multiplying expression, then 

goes further verifying if it is a power expression till it recognizes that the expression is a variable. 

<scientific> means that there is a number in a the program.  
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Figure 1. The parse tree of  “a - c + a * 5 = 32” expression. 

 

Conclusion 

This paper represents the basic ingredients of an approach that uses functional programming as a way 

of helping students deal with classical mathematics and its applications. 

This Domain-Specific language will function like a calculator with a variety of mathematical functions 

to help process and get the result of complicated expressions. 
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Abstract: This article reviews the general principles of volunteering activity, based on the fact that volunteer 

work is an increasingly large, yet poorly-understood area of the economy and social domains. Describing personal 

experiences and analyzing the benefits of volunteering in order to encourage the development of the given domain in 

our country, aims to express the value of volunteering experiences. Moreover, employers are supporting increasingly 

more employees that are involved in a volunteering activity. This is happening due to the big impact that volunteering 

has on an individual’s behaviour and personal development. The following article describes in detail the roles of 

volunteers, types of volunteering and the most popular organizations that offer such an opportunity in our area. 
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1. Volunteering 

In nowadays’ life, when applying for a job, university graduates need whatever advantages they can 

get their hands on. There are a lot of opportunities that have a big impact on your chances of getting hired, 

one such example is volunteering. 

Volunteering is more than just your opportunity to do something great for your community—it can 

also have a major impact on your job search and professional reputation. This is a crucial aspect when it 

comes to increasing students’ employability. 

Volunteering is generally considered an altruistic activity where an individual or group provides 

services for no financial or social gain "to benefit another person, group or organization". [1]  

There are different types of volunteering, for example, at events, as observed at the Olympic games, 

with the roles: 

 Guiding spectators and other participants at venues and other facilities 

 Driving vehicles to transport Games participants between venues. 

 Welcoming overseas delegations 

 Administering the distribution of equipment to teams, media and other Games participants 

 Entering data and displaying event results at competition venues. 

 Supporting the distribution, collection, etc., of equipment. [2] 

Another type is volunteering at NGOs and organizing events for other people. For example, Board of 

European Students of Technology (BEST) regularly organizes hackathons and summer courses. They recruit 

volunteers from among the students and their possible roles can be: finding sponsors and partners for 

lunches, coffee breaks or prizes; social media marketing so more people can find out about the event; 

logistics responsible that would research and arrange locations, materials and merchandise for the event etc.. 

Another organization is CoderDojo, it organizes courses so that kids can find out more about Computer 

Science and what are the possibilities of modern technology. Kids get bored easily, and since Information 

Technology is ever-changing, this is the perfect activity for them. All the mentors at CoderDojo are 

volunteers, so this is the ideal opportunity for them to share their passion for IT and at the same time get 

valuable communication, presentation and leadership skills. 

 

2. Benefits of Volunteering 

Since there are a lot of possible roles that don't need special training, anyone can get involved and thus 

obtain or train their soft skills. According to Linz Darlington, CEO at Benefacto, ‘giving your time does have 

a lot of benefits for the volunteer’ [3].  

One important skill is leadership, it can be as simple as finding the right course of action and 

convincing others to follow it. Another is communication. Building a rapport with colleagues, clients and 

suppliers is a fundamental skill to succeeding in the activity. 

Volunteering never fails to come with a healthy dose of perspective. You’ll be introduced to characters 

you would never have otherwise met and parts of your city you never imagined existed. That’s quite 

something to take back to work with you and helps in developing empathy. 
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These are just some examples, but there is research that young people can and do increase their self-

confidence and self-esteem, develop a range of communication skills and improve their ability to work with 

other people through volunteering. [4] 

The best way that can help an individual to decide on the volunteering opportunity that can fit their 

needs and desires is to analyze the benefits that they can get from it, for example: 

 Gain self-assurance: Volunteering can help an individual gain self-confidence by giving them the 

chance to try something new and build a real sense of the action of accomplishing or completing 

something challenging. 

 Desire changes and become the change they want to see in their community, society or 

environment. 

 Build a strong network of people having the same fields of interest. 

 Acquire new skills, gain experience and qualifications. 

 Take on a challenge, accomplish personal goals, practice using personal skills and discover 

hidden talents. 

 Being involved in volunteering activities is one of the best ways to improve and strengthen your 

resume. 

Thus, an individual can gain very important skills in the context of volunteering, for instance, 

problem-solving, listening and communication skills, and the ability to create interesting new things. 

Volunteering can help increase an individual’s confidence in meeting new people, being in unfamiliar 

surroundings and taking on new challenges. Moreover, it can offer the chance to lead a volunteering project, 

which will develop valuable project management and team leadership skills. 

 

3. Personal Experience 

1) As a consequence of volunteering at multiple events, I have interacted with a lot of different people 

from different backgrounds, this has given me the opportunity to learn how to communicate more efficiently, 

that means to offer information in a way that is easy to understand, and how to get or ask for the information 

that I need in order to better do my tasks. 

2) My personal volunteer experience helped me develop my communication skills, improved my 

ability to work along with a team, enriched my leadership experience, people management, and cross cultural 

skills. More than that, living in a developing country for an extended period of time grew my sensitivity to a 

range of social issues related to old-fashioned views. These views include how men or women should act, 

and normal and accepted behavior or beliefs in a group of people at work and outside, in social settings 

Following my volunteer experience as a GirlsGoIT Ambassador at GirlsGoIT Chisinau, I found 

considerable support and interest from my colleagues (involved as volunteers in the organization) around my 

assignments concerning STEM domain, leadership and event-planning. Volunteering assignments can open 

doors and build skills that help in all professional contexts. Moreover, volunteering helped me clarify my 

career aspirations and built up personal and professional skills that will be needed in the nearest future. 

 

4. How to combine the job Software Engineering and volunteering 

The world of software development is in ascending technological progress. The constant technological 

progress is remarked in every area of nowadays life. The main pylon in this process is considered to be the 

software engineer.  

According to the dictionary, a software engineer is a person that develops various applications that 

enable users to accomplish tasks on their personal computers and electronic devices. This is the person that 

needs to develop a variety of skills. In order to succeed in their jobs, engineers must satisfy technical 

requirements that cover the hardware part, as well as the software one.  

Software engineers take pride in the depth of their technical ability to do things very well, which 

separates them from the crowd. But, what makes a good software engineer? First, it is the technical 

knowledge of clearly connected or related ways of doing things (i.e., hard skills), as well as the skills 

necessary for applying that knowledge in practice. Second, but anyway important, it is a set of soft skills, in 

particular working together, communication, problem-solving and almost the same between-people and very 

important thinking skills that are expected from software engineering professionals.  

Engineering software involves performing tasks in distinct areas, such as system analysis, software 

design, programming, software testing, and software evolution/maintenance; other software occupations in a 

software team include the project manager, troubleshooter, helpdesk personnel, database administrator, and 

so forth. Thus today, specialties within software engineering are as diverse as in any other profession [5]. 
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Additionally, software engineers need to communicate very effectively with users and team members, which 

reinforces the idea that the people dimension of software engineering is as important as the technical 

expertise. 

Concerning the technical requirements that cover the hardware side, main assignments that a software 

engineer can have, are strongly connected to the computer's software development and maintenance. 

Moreover, knowing programming languages and improving the ability to write code is a must, based on the 

fact that the whole technological process in the IT sector is based on the development of software. Being able 

to make use of technical skills can help an individual work more efficiently, boost his confidence and make 

him a more valuable candidate for employers. Candidates who have the ability to do particular job-related 

tasks well are often more confident when applying to certain businesses than those who don't. Also, workers 

with technical expertise are often better at doing two or more things at once in a challenging and complex 

role. With good enough technical ability, workers will be able to speak to fellow workers and clients in a 

self-assured way using their specialist skills. 

According to the World Economic Forum report concerning top 10 skills that will be the most valuable 

ones in 2020, below soft skills are considered the ones that are needed to be developed and improved in an 

individual.  

 Complex problem-solving. 

 Critical thinking. 

 Creativity. 

 People management. 

 Coordinating with others. 

 Emotional intelligence. 

 Judgement and decision making. 

 Service orientation. 

 Negotiation. 

 Cognitive flexibility. 

On the one hand, technical skills are important due to the fact that it can make an individual a more 

valuable candidate for employers. On the other hand, technical skills do not assure a high-level position. 

General programming skills, software testing, and software design are not enough for an engineer to perform 

his job with excellence. Thus, software engineers need both hard and soft skills in order to be successful at 

the workplace. 

According to research, people that have done volunteering, have higher employability in some 

circumstances [7]. Since software developers and engineers are known for their lack of soft skills, especially 

communication skills, and volunteering helps train them in a non-stressful environment, it follows that 

former volunteers or even people that still volunteer would have higher employment chances among possible 

candidates for jobs that have great promotion opportunities, since getting higher on the corporate ladder 

requires better communication skills with all types of people [8]. 

 

Conclusions  

It is a well-known fact that volunteer work can improve your career. Finding a volunteer position that 

will help you develop new skills, will definitely improve your professional image and character. However, 

you can find a volunteer position that will help you polish the skills you already have.  

Being a volunteer gives you a low-stakes way to explore a new career path. Volunteer to help make 

known to many people an organization about which you are emotional in a good way. This represents a great 

way to experience a field in which you are interested, without the long-term commitment. If you are now 

unemployed, volunteering is also a great way to fill a gap in your resume. While you are searching for a job, 

volunteering can help you gain valuable work experience. 

In the context of having a job, volunteer work that is done next to your coworkers can have amazing 

benefits for both the people involved and for the company. Working well and getting a lot done will increase 

serotonin levels after such a rewarding experience, and workers will have a much more positive attitude after 

giving back to the community. In fact, it is crucial to consider volunteer work in your daily working 

schedule, without any concern about how much time it can take. 
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Abstract — The payoff of a good time management habit is getting more out of your personal life and career. 

Achieving good time management skills can be done by setting your priorities straight, by spending less time on things 

that don’t really matter and invest time in things that will help you grow in the long run. The most important thing that 

you can instill in your life is balance and moderation. By practicing time management methods and ideas, you will 

become a master time manager, and have more time for your family and your personal life. People are not born great, 

they grow great by getting things done. 

Keywords – Priorities, skills, desire, habits, multitasking, scheduling, procrastination. 

 

Introduction 

Every single one of us has 24 hours a day, 7 days a week, 365 days a year, yet it seems like some are 

more successful than the others.  Time is the most valuable asset, everyone knows about this, but still, don’t 

realize the true meaning and how to manage their time to be valuable. Like now if you're reading this, you 

definitely wasted your time and can't bring it back, but no worries, it will be worth it.                                               

Some of the reasons for the time deficit are: 

 Constant rush. In a state of constant rush our mind does not have time to focus on the task 

that it performs at the moment. 

 The lack of a clear distribution of work on the degree of their importance. In this case, we 

engage in the most easy and pleasant, but not so important tasks. 

 A large flow of routine cases, work on which takes a lot of time. 

 Fussiness. This is the result of poor organization of the day, and sometimes depends on 

impulsivity and human characteristics. 

 Poor motivation. The consequence is low productivity, which causes a chronic lack of time. 

Some of the time management advantages: 

 Reduces your stress level 

 Help you remain focused 

 3Minimizes procrastination 

 Improves self-confidence 

 Financial rewards. 
 

1. Get your priorities straight 
The foundation for effectively managing your time should be your own well-being. Delegating the 

appropriate amount of time to get adequate sleep and maintaining a healthy diet and exercising regularly are 

all essential elements to improve both focus and concentration. Living a healthy lifestyle will lead to 

efficiency improvement and achieving your main goals. 

One of the most important method to achieve good time management skills is to prioritize your life. 

Like Mark Forster said in his Do It Tomorrow book, you got to have a clear vision. One helpful tip to 

prioritize your activities is to follow R. Covey’s time management matrix (figure 1) and decide which 

activity goes in which quadrant. Consider your goals and check your schedule before agreeing to take on 

more work.  

 
Fig. 1 R. Covey’s “Time Management Matrix”. 
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The clearer you are about your vision, the more likely it is going to happen. Asking yourself in the 

mirror what you want to achieve every single morning, will get you closer to achieving those things and will 

motivate you to be productive during the day. 

 

2. Put in the work 
With that being said, after getting your priorities and visions straight, you have to take action now. 

Every millionaire, billionaire, successful person had to develop habits in order to get to where they are now. 

Positive habits are crucial to productivity. Stephen Covey thought that a ‘habit’ comprises three essential 

dimensions: knowledge, skills and desire. You can’t act without having any basic knowledges and expect to 

succeed at something, knowledge is the theoretical foundation of every habit you’ll try to master. Having the 

necessary knowledges will help you to carry out a certain task as a habit. We can’t stress enough the 

necessity to just do it. It is very easy to get stuck on studying, as one of our favorite businessman, Gary 

Vaynerchuk used to say “Perfection does not exist”, stop chasing perfection and take action, nothing will 

help you improve yourself like experience does, do NOT be afraid of failure. 

A lot of people tend to contradict themselves when it comes to working smart and hard work. In our 

opinion both of these things are important, and they work the best when being combined. Working hard 

implies applying lot of efforts and working smartly generally implies thinking beforehand to achieve the 

same results by applying minimum efforts. We notice the importance of both, hard work and smart work, 

when trying to understand the Pareto Principle (The 80/20 rule) (figure 2). 

 
Fig. 2 Pareto Principle (The 80/20 rule). 

 

Most things in life are not distributed evenly. What does it mean when we say “things aren’t 

distributed evenly”? The key point is that each unit of work (or time) doesn’t contribute the same amount. 

 

3. Follow a schedule 
Be smart when it comes to multitasking. How do you spend the time when taking public transport, 

when waiting in line or for an appointment? How many books could you read on the public transport while 

getting to and from university/work the next few weeks? These are the little things that set you ahead of the 

others, the tiny little details that help you improve a lot in time. 

Using time management applications is another method that helps people around the world to stay 

focused and on track. One of the most used application in this category is Google Calendar. Every single 

person can manage their working hours by customizing on a day-by-day basis, even getting suggestions 

about their working hours based on their previous activities. Google Calendar uses the Time Blocking 

Technique, which is a simple technique for both office workers and people who want to improve their time 

management. At its most simple, it refers to allotting every minute of the day to a particular activity. The 

users get notified by the app on their internet connected devices so that they won’t miss any event during the 

day. Also, the app is useful for companies and/or schools, meaning that instead of making your entire 

working day available for people to see, you can designate periods of time when people can organize 

meetings and appointments with you. It’s useful for bosses who want to host an open-door policy for a few 

hours a week, or doctors, vets, and lawyers who might host their surgeries and clinics within a narrow 

window every day. 

Practical time management specialist Brian Tracy advises to solve this issue rigidly and 

unambiguously. His method is called "Eat That Frog." "Frog" - is the most difficult and unpleasant thing of 

the day. You always carry it to the "afternoon", the evening, and even tomorrow. But the point is that this 

creates a constant emotional stress that prevents you from productively perform all other things. Tracy says 

starting the day with the most difficult, then everything else will run almost by themselves. 

In addition, for working your planning, it is necessary to periodically review your plans, i.e. to look 

through the lists of tasks of each period. Once a week, see what is done for the week, and make plans for 
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next week. Once a month, review your monthly plan. Once a year, evaluate what has been done over the past 

year, and what is not, and so on. Be sure to adjust your activities if something goes wrong. It may well be 

that over time, the goals themselves will change, to which you go, when through strategic planning you will 

understand what you want to achieve. Once you have developed a calendar term, weekly/daily schedule, 

there are some strategies that will help you to do more and to use time in the most effective way. The 

strategies are: 

 Prioritize your missions. As you progress through education, you will find the topics of studying 

to become more intricate, the job load more demanding and the tasks more challenging. By the 

time you arrive at college, there just is not enough time to get everything done. You just need to 

start the habit of beginning your study with the most difficult, or important, task or subject first. 

Tackling the hardest subjects first, while you're still energized and fresh, will make the 

remainder of your education easier. 

 Find a study space dedicated to you. Some students will spend the first 20 minutes of their study 

time just looking for somewhere to study. A key to ongoing time management is to find a 

dedicated study space free from distractions where you can concentrate. If you want to change 

up your study space, that's fine, just make sure to find a study space that works and stick with it. 

 Create different blocks of study time. Not only should you a space where you can study in peace, 

you should have some several dedicated study time–blocks of time when you can focus more on 

your studies. Those blocks that are around 40 to 50 minutes are perfect, but they may be longer 

or shorter which depends on the subject and on the ability to get focused. It is something normal 

to take some study breaks during your blocks for a snack, or just getting up and walking around, 

but you need to make sure to return to your studying process. 

 Scheduling activities for after your school tasks. One of the most difficult and important are the  

elements of an effective time management. It has the idea to put your school work first. It is easy 

to say you will get your school work done later, or just before you go to bed. It is easy to say you 

will do it tomorrow when time to go to bed arrives and you no have longer the disposition or the 

energy to get done the job. You should complete your school tasks as soon as possible. Putting 

off less important activities until after you completed your school tasks will allow you to stay on 

the track and to get focused on your "fun" activities without the pressure arising school work. 

 Use helpful resources. The old adage, if at first you don't succeed, try, try, try again, while useful 

for many of life's situations, isn't always the best philosophy when you're strapped for time and 

can't figure out your chemistry homework. As you progress through middle school, high school 

and then into college, it's wise to rely on the help, expertise and knowledge of others to assist 

you with the learning process. Smart friends, tutors, study groups, and even the Internet, are 

useful resources for tackling complex subjects and making the most effective use of your time. 

 Study groups. Those offers advantages to students, least of which is the ability to cover more 

material faster. Working in a study group makes it possible to research and learn about various 

topics quickly. Each member is assigned a topic and then provides a summary to the group. 

 Being flexible is the most powerful strategy. You cannot plan for everything. Unforeseen 

obstacles are bound to pop up, so plan accordingly and be flexible. Just want sure to get back on 

track as soon as possible and maintain your monthly/weekly/daily schedule. 

 

4. Visualize and meditate 
Of course, even working hard, we need rest, so Reward yourself with a break or a change to a more 

enjoyable task after each period worked. You deserve it. You got started! And by overcoming inertia, you 

have begun to build momentum that will make it easier to get started next time. By rewarding yourself this 

way for each positive achievement, you are creating positive associations with your work instead of negative 

ones. But again, why don't you do something useful and enjoyable during your rest?! This may be some 

interesting educational board game, for instance: Imaginarium, which will definitely help to develop your 

attentiveness, resourcefulness, intelligence, and most importantly distract you from all worries.  

Timely and clearly define the main goal-it is necessary and correct. But the main task is to move 

towards this goal, consistently fulfilling the current tasks of varying degrees of difficulty. For prioritizing 

daily planning approach simple method, which is called “ABCD”. The first thing should be done first. 

Usually this task is the most time-consuming and difficult. Sometimes a person is afraid or lazy to start the 

day with the main task, but the secret is that it depends on the performance of your current activities.  
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The goal should always be pleasure. We are so busy that we forget to enjoy what we are doing. Even 

when we approach work with the mind, we are often too focused on achieving the goal. It should never come 

first. Always ask yourself: what can I do to get more pleasure from the process? The goal is to organize your 

commitments in such a way that your daily life flows in pleasure, even when you are working. It may seem 

like a pipe dream, but in today's world it is more real than ever. Be curious and open to new opportunities. 

Get to know yourself. 

 

Conclusions 

Time management is a very essential ability to be learned and to be mastered in order to have a better 

lifestyle. Having a strict and flexible schedule will make you no longer suffer from stress and your 

works/tasks will be done on time and with great quality. Remember that it is important to have the attitude to 

change your schedules and to change procrastination. Quality over quantitys, the main purpose of learning 

and practicing time management skills is to enhance and improve the overall quality of your life, the amount 

of pleasure and happiness you experience. 
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Abstract: This article tackles the subject of the teamwork through a Problem Based Learning perspective. PBL, 

the new approach to learning allows all participants of the learning process to grow faster. Also, the article presents in 

detail the 5 stages of forming of a team, types of teams and, of course, the roles that are shared among the members. 
The foundation of every great team is a direction that energizes, orients, and engages its members. Teams cannot be 

inspired if they don’t know what they’re working toward and don’t have explicit goals. Those goals should be 

challenging (modest ones don’t motivate) but not so difficult that the team becomes dispirited. They also must be 

consequential: People have to care about achieving a goal, whether because they stand to gain extrinsic rewards, like 

recognition, pay, and promotions; or intrinsic rewards, such as satisfaction and a sense of meaning. 

Keywords: PBL, teamwork, support, success. 
 

1. Introduction: PBL – a new teaching paradigm 

Problem-based Learning (PBL) is an approach which was adopted in Maynooth to give students a 

‘real-world’ experience in software engineering based on a learning technique that introduced McMaster 

Medical School in the 1960s. 

PBL reverses the traditional process of learning. Traditionally students are presented with course 

material and after are tested on that material through individual examination. Generally, PBL introduces the 

student to the real-world problem and respectively, they must explore the solution domain in a self-learning 

capacity or how is applied here, at TUM, in a team. Each semester includes a new problem, which you must 

analyze, summarize and find solutions. 

The core principles of PBL are: 

 Learning takes place within the context of authentic tasks, topics, and problems that are aligned 

with real-world concerns; 

 In a PBL course, students and the instructor become co-learners, co-planners, coproducers, and 

co-evaluators; 

 The PBL approach motivate students to take responsibility to learn independently, since there 

are few lectures and no structured sequence of assigned readings; 

 PBL promotes the collaboration between students, stresses the development of problem solving 

skills, promotes effective reasoning, and is aimed at increasing motivation for life-long learning. 
 

2. Team vs Group 

Groups are usually created around common interests or purposes with the goal of sharing information, 

but there is no collective accountability. It could be a social club or a workgroup with volunteer efforts. 

Teams’ focus is collective performance, where the members have both individual and mutual responsibility. 

Therefore, companies create teams to bring together groups of people with compatible skills and interests to 

work toward a common goal. 

                                                        Table 1 . Differences between Groups and Teams. 

 Groups Teams 

Goals Goals may be discussed in  

general terms 

Clear, elevating goals drive 

all aspect of team accomplishment 

Roles and 

Responsibilities 

Roles and responsibilities may 

be duscussed but are not always 

explicitly defined or developed 

 

Roles and responsibilities are 

clearly developed and  

discussed 

Rules Rules are not formally developed  

and envolve according the greop’s 

 needs 

 

Rules and operating procedures 

are clearly discussed and developed to 

help team work together 

 

Methods Group members interact, 

and work is usually divided 

Team members colaborate and 

coordonate efforts. Team members work 

together interdependently 
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So, a group is a collection of individuals who coordinate their individual efforts but on the other hand, 

a team is a group of people who share a common team purpose and a number of challenging objectives. 

 

3. How teams work in PBL 

It is time to mention that PBL works better and more efficiently when assignments are performed in 

teams, where each member has a vital role to play for fulfilling the tasks correctly and finally for gaining 

success and pleasure after the work is finished. 

You can’t build a team without purpose and goals. The purpose must be worthy and create a sense of 

doing something important together. The goals must be challenging and specific so that each member can 

understand how they can contribute to the success of the team. 

The power of a team emerges from the sense of community(FAF) that develops and exerts strong 

influence on the attitudes and behaviors of the participants. 

 

4. Everything about team 

"Teamwork is the ability to work together toward a common vision. It is the ability to direct individual 

accomplishments toward organizational objectives. It is the fuel that allows common people to attain 

uncommon results." --Andrew Carnegie [1] 

a. Types of teams 

The career of a product manager definitely demandes working with teams. About 75% of employers 

estimate teamwork and collaboration as “very meaningful”. 

Only 18% of employees gain communication evaluations at their performance reviews. 39% of 

surveyed employees consider that people in their own companies don’t collaborate enough. 

There are four different types of teams: [2] 

Tactical Teams--whose job is to do something.  Specifically, to follow a well-defined plan; 

Problem-Solving Teams--whose job is to fix something: solve a problem, correct an error; 

Creative Teams--whose job is to build something.  Possibly something that has never existed 

before; 

Learning Teams--whose job is to learn something. 

b. Stages of forming a team  

Psychologist Bruce Tuckman first came up with the memorable phrase "forming, storming, norming, 

and performing" in his 1965 article, "Developmental Sequence in Small Groups." He used it to describe the 

path that most teams follow on their method to high performance. Later, he added a fifth stage, "adjourning" 

(which is named and as "mourning").[3] 

So we have five different stages of “building” a team. Each student, pass through these stages, and 

achieve some skills in order to be a perfect piece for the system called Team. 

The first stage, called Forming is when we direct the team, and establish clear objectives, both for 

the team as a whole  and for each member in part.  

Figure 1. A cyclical version of Bruce W. Tuckman's group development model 
 

When we were at the second stage, Storming, we: Built trust and good relationships between team 

members, solved conflicts  swiftly if they occurred, provided support, especially to those team members who 

were less confident. 
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Explain the "forming, storming, norming, and performing" idea, so that people understand why 

problems are appearing, and so that they see that things will get better in the future.  

In the third stage, Norming, we step back and help team members take responsibility for progress 

towards the goal. (This is a good time to organize a team-building event.) 

The fourth one, named Performing, was when tasks and projects were Delegated as far as we could. 

You will now be able to start focusing on other purposes and areas of work. 

And the last stage, Adjourning, we take the time to celebrate the team's achievements – you may work 

with some of your people again, and this will be much easier if people view past experiences positively. You 

can't hope for a new team to perform well when it first comes together. 

Forming a team takes time, and members often go through recognizable stages as they change from 

being a collection of strangers to a united group with common plans. Bruce Tuckman's Forming, Storming, 

Norming, and Performing model describes these stages. Understanding it, you can help your new team 

become effective more quickly. 

c. Roles in a team [4] 

A team is not a bunch of people with job titles, but a community of individuals, each of whom has a 

role which is understood by other members. 

According to a research of R. Meredith Belbin that are included in the book “ Team Roles at work” 

there are 9 different roles in a team. Because of few people in a team, we assigned, more than one role per 

member. And each of us developed him/herself in many fields, and learn more things about the problem we 

solved. 

Resource Investigator: the main purpose of this role is to find ideas to bring back  to the team. 

Team-worker: Helps the team to gel, using their versatility to identify the work required and 

complete it on behalf of the team. 

Coordinator: Needed to focus on the team's objectives, draw out team members and delegate work 

appropriately. 

Plant: Tends to be highly creative and good at solving problems in unconventional ways. 

Monitor Evaluator: Provides a logical eye, making impartial judgements where required and weighs 

up the team's options in a dispassionate way. 

Specialist: Brings in-depth knowledge of a key area to the team. 

Shaper: Provides the necessary drive to ensure that the team keeps moving and does not lose focus or 

momentum. 

Implementer: Needed to plan a workable strategy and carry it out as efficiently as possible. 

Completer finisher: Most effectively used at the end of tasks to polish and scrutinize the work for 

errors, subjecting it to the highest standards of quality control. 

 

Conclusion 

In any activity, success is the fruit of joint effort and team work. Success or defeat is not exclusively 

due to the boss or subordinates, but is the result of both parties. Reality demonstrates that it is not enough for 

a professional group to be made up of strong, competent and experienced personalities. If there is no 

compatibility, mutual understanding, common visions and motivations centered on accepting the proposed 

goal, no winning results can be obtained. Empowering everyone's work potential, evolving into professional 

careers do not do without working and respecting the requirements of team spirit formation and maintenance. 

This state that enhances the quality and efficiency of everybody's work is reached only when people 

understand that the whole is not equal to the sum of the parts, but rather more, which is born from the 

interaction with the group, from the harmony of interpersonal relationships, from the identification of the 

people with the values and the goals of the group. To work in a disunited group where quarrels and 

misunderstandings are frequent, pride and dislike, isolation attitudes, disregard or predominant indifference, 

in which each attempts on its own to solve the problems in which the other's denigration is practiced in a way 

current is undoubtedly a serious obstacle to working with pleasure. In order to avoid this situation, everyone 

has to contribute to transforming a number of people who work together in a homogeneous and functional 

group. A team is more performing than the sum of individuals in an organizational context, especially when 

performance requires different skills, experiences and approaches. Most people understand and recognize the 

importance of teams, and some are making efforts to make the teams they are part of to work for. However, 

many are those who neglect the opportunities offered by teamwork in favor of apparently personal benefits. 

We can honestly say that the team has become not only a part of our university life but also everyday life. 
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Abstract: Problem Based Learning (PBL) is an educational system that gained popularity on worldwide scale. 

PBL is still at an early stage and it is developing to this day. It comes with its pros and cons, still it has a big succes 

over the traditional educational system. Studies show promising changes of students of PBL, and the experience of 

implementing this system proves  that it is a challenging, yet worth change of curriculum from the traditional one. With 

the time and its popularity it also became relevant here in Moldova as it became part of several Universities here. The 

succes of it depends on the students’ adaptability and determination to make this program a succesful one.  

Keywords: Learning, Problem-Solving, education, skills, students. 

 

Introduction 

We – people are amazing at learning new things. We never stop to learn, we do it constantly 

consciously and unconsciously. Curiosity and thirst of knowledge helps us develop day by day, becoming the 

better us, and get closer and closer to our dreams. You would expect that the process of learning would be 

engaging right? 

Well, unfortunately young generations are not motivated enough to study, the problem, mainly being 

the factory-like educational systems. The way that mankind approached the teaching of kids and teenagers 

these last decades resulted in a demotivation of teenagers, when they are developing the most, to study and 

work on their future selves. The approach took the freedom of learning what they are curious about, it took 

the creative unique ways of solving a problem, putting them in a standard grey box. This method of teaching 

stagnated the efficient progressive development of mankind. 

As a result of a demanding with the time of a change in the teaching system, quickly becoming famous 

term appeared – “Problem-based Learning”. PBL (for short) it’s a different educational method that spread 

throughout the world (and it reached here in Republic of Moldova as well). In this article we will go through 

specifics of this PBL, its origins, why it became so popular, its strong points and weak points. 

 

1. The Origin of Problem-Based Learning 

The origins - We all know medical universities’ program is very voluminous and it is a serious 

subject. It requires a lot of reading, writing, learning, basically studying inside and outside of the class time 

for hours and hours. Students are constantly put to study new material that is most of the time in the first 

years, as they say – irrelevant to their future job of choice. This is not the case and truth to be told the 

information is relevant and important to them.  

Unfortunately, the majority get easily demotivated and they lose their drive to learn and become great 

doctors, surgeons with high payed jobs, it just becomes not worth it and they lose their initial strive for being 

the best in all the material and theory that they were asked to carefully read out and memorize. 

So the problem appeared - how to stimulate them to study and to perceive the information as a 

valuable one? How to make them to see that the material is relevant? That it will help them one day and it is 

worth it? How to make students the program more efficient, easier to digest and also most importantly keep 

student’s motivation and ascending self-development? 

Well the PBL curriculum was designed to do just that! It was developed under the pioneering of H. 

Barrows and Tamblyn R. at McMaster University in Hamilton, Canada. It was in 1960s when this term 

firstly appeared and also at just an experiment level. “The principal idea behind problem-based learning is… 

that the starting point of learning should be a problem, a query or a puzzle that the learner wishes to solve” 

[1]. It was built around this goals: maintaining student’s motivation for learning, showing the importance of 

teamwork, professionalism and responsibility in a team and teaching them how their solutions to the 

problems they are put to solve initially, can be applied to the real world. So the students found themselves 

challenged and invested in their new task, practicing and putting their knowledge to test on real-life 

situations (simulations) as mentioned in the beginning from a starting problem. The “experiment” had an 

obvious success and quickly it gained worldwide popularity.  Thus the “Problem Based Learning” spread all 

around the globe. 
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2. Pros and Cons of PBL 

Before discussing PBL’s strong points we want to mention where this method of learning lacks. It’s 

indeed one of the best replacement to the well-known traditional, old educational system, but of course it 

comes with its weaknesses. It is definitely not perfect and it is still developing. It is important to notice that 

Problem-based Learning at its core it’s pretty similar everywhere, but also it is very different.  As an 

aftermath the problems with PBL mentioned below might not persist everywhere, it is focused more on our 

experience in PBL as software engineers at the Technical University of Moldova. 

Unordinary way of studying - One of the common problems encountered – students used to 

traditional method of teaching struggle to adapt to PBL’s curriculum, they are having a hard time to come up 

with fresh ideas original ideas. When it comes to brainstorms and original ideas they usually find it hard to 

think outside the box in the first months or year, it depends also on individuals’ adaptability to new 

environment. The explanation to this being that in the previous years they were given what exactly they 

should do and they were thought a strict way of how to solve a problem. They rely more on teacher’s 

guidance and they assume that they will follow his words exactly, like how it was expected from them in the 

previous years. Most of the time its unconscious and it is hard for a student not to think that this is a cause of 

his lack of creativity. It comes with time, we are all born creative, it’s a matter of time when we gain back 

our brain’s elasticity.  

I can say for a majority of students when I affirm that – indeed it was hard to find topics to work on 

and it seemed like the most time consuming part of the projects. It takes time to adapt, fortunately humans – 

they can adapt to more extreme conditions than this, so it shouldn’t bother freshly introduced students to this 

curriculum. 

Similarly, the instructors need to adapt as well to a non-standard way of thinking and to adapt to a 

different approach of guiding his or her students. This is not an easy task at all, the reason to it being their 

previous habit of teaching and also its important to notice how challenging is to guide as minimal as possible 

and to do it such that it is beneficial and it ensures teams’ success. Necessary also being adapting to different 

teams which have of course their own group-personalities and individuals as their primary task is working 

with small teams instead of a whole group of students. 

Evaluating the student needs a different approach as well. It is a problem for both the instructors and 

the students. Since it is a teamwork based project it is hard to evaluate individuals and do it right. Some 

students can have a grade that they don’t deserve and it can’t be proved, which is also stressful for the 

teachers to think more critically. So it is very important to present yourselves as a great team and also as 

individuals.  

Wrong approach of some Students - A student that chooses PBL should be conscious of his choice. 

Problem-based Learning is a serious, demanding curriculum. It shouldn’t be taken lightly or as a joke. No 

one here will follow you to give you pushes to do something, you should be a responsible teammate and be 

responsible for your part in the group. Students that aren’t engaging here are not prevailing, while other work 

and get the experience needed for their bright future. To get the best experience possible and the most of this 

study method you need to learn to push yourself and be conscious of your time management and what things 

you focus on. As a motivation don’t forget, if it takes so much to prevail in PBL it means that you are one of 

the best and also “…students in certain roles became highly influential at certain points in the activity by 

virtue of their assigned position in the simulated society”[2], so don’t miss out on your tasks, as you will find 

yourself finding more than the theory or practice, you’ll find maybe something you love and will follow in 

doing in the future. 

Implementation of PBL - Change and introduction of a new curriculum takes time and a lot of 

preparation from the University. And don’t forget that PBL its very different and therefore it’s hard to start 

with a strong base. Most of the time Universities should adapt to what they’ve got to work with and 

constantly change the program with years and more experience with students and teachers which take part in 

the project. It is always an experiment at the start, but with the time it will get better results. It was harder at 

the beginning - “…up to the mid-1980s those interested in adopting a problem-based course had to rely more 

on the stated philosophy and unique experiences of a handful institutions”[3]. With the time of course there 

was more studies and conclusions made over this educational system. “Since then (mid ‘80s) there has been 

far greater emphasis […] research”[1] therefore, fortunately, Universities have more material to base on. 

However, it is a change that takes responsibility as well from university’s authorities. It should be heavily 

monitored its first years of activity and organized, managed, adjusted for better results. Feedback from the 

students and the teachers are very important and should be taken in account for a successful implementation 

of Problem-based Learning program.  
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Hopefully PBL will be a success in Moldova, from our experiences this method is in good hands. It 

also depends a lot on the students, if they love this form of education they should work hard and take it as 

serious as necessary in order to show that this method is working and should be continued to be worked on.  

So why PBL is so important and a better option to the traditional way of learning. Rober Sylwester 

explains it the best: 

“Just as young children […] don’t want to be carried while they are learning to walk, early 

adolescents don’t want adults to make frontal lobe decisions for them while their frontal lobes are 

maturing.” 

 

“… home and school should . . . provide a non-threatening exploratory venue for a teen brain that is 

reasonably competent at recognizing the dynamics of a problem but is only beginning to develop reflective 

response capabilities. infants insist on exploring independent movement, and early adolescents insist on 

exploring independent problem solving strategies – a significant shift from their childhood acceptance and 

use of adult-imposed rules, procedures, and algorithms.” 

- Rober Sylwester 

 

Engaged learning - Students are free to work and develop themselves, they are put up against solving 

the problems with their approach of choice, resulting in a bigger interest towards learning and thirst of 

knowledge that will help him find the solutions to the problems he is put up against. We are searching for 

relevant information to us instead of receiving it directly ready from a teacher, we also get to apply it on our 

own which is a great experience to have and it boosts the passion towards our profession as we see the 

results of our work which is totally our own. Self-learning can be learned and it is an important skill to have 

in modern society. It teaches us to be proficient, sharp-minded and resourceful to the team we are working 

with [3].  

Better Job Experience - Students are given constantly challenging problems to solve. Most of the 

time it’s a group project to find the solution and implement it, which teaches us the art of teamwork. 

Teamwork is valued by the companies and it’s very important to them that their employees can work 

together. A key to a successful company is a great team of people that can work together for the best result 

towards the same goal.  

Also an important skill that we develop its adeptness to new people. Teams in PBL are not static, we 

are working with different people on different project, which teaches us to better understand people and be 

ready for changes in a group and also be effective in any environment possible.  

Social Skills - It is a no brainer that working with people is giving you the experience necessary on 

how to interact with them and how to understand them better. It is enriching your relationship with the world 

while also you are developing your Critical Thinking and Emotional Intelligence.  

It is proven that interacting with people boosts your happiness and reduces your vulnerability to stress 

factors. So instead of working on your own in a room, you are motivated and surrounded by the people that 

are becoming your friends with the passing of time. They have the same goal and are willing to help and are 

interested in your current emotional state, because when you are happy, you are performing the best and take 

in consideration, when they are happy they will also perform at their best. Your success depends on how you 

interact with the world. Your social skill is a great investment to your future and with PBL you are given the 

opportunity to spend most of the time interacting with people and also learn your what is necessary for your 

future job. 

Higher level of Learning - Finally, the strongest point of PBL is that their students are at a higher 

score than the students studying the traditional way. They have better learning competencies, they solve 

problems more efficiently, they have better social skills, they make great team workers, leaders are strong as 

individuals and as a team, they gather information that is relevant, useful and they are more likely to adapt to 

most of the problems which can randomly occur [3].  

 

3. To Future PBL Students 

Problem-based learning is very challenging. Being a part of this process I can say that for me and for 

my colleagues it was challenging indeed and our tutors didn’t make it very easy on us. It is not a bad thing at 

all, they challenged us to become better and get past the problems – to be able solve them. We’ve learned 

like never before the importance of teamwork, emotional intelligence, time management, critical thinking 

and keeping our minds open to new information and also remaining creative. We’ve been through all sorts of 

experiences which finally feels to us like they are and will be important in our lives and there is no question 
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in their relevance to our future lives. We got stuck many times as fresh students introduced to this unordinary 

curriculum. Luckily the people that are making PBL possible in Technical University of Moldova are 

invested in this project and they are open to help its students whenever they can, this means a majority of 

their time as they dedicate a lot of their time to this project. At the end PBL’s success in Republic of 

Moldova depends on the success of its present and graduating students.  

So if you want to become part of PBL – don’t expect that it will be easy and also don’t expect that it 

will not be worth it! 
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Abstract: The goal of the first PBL project was not to implement a system, but this project made us understand 

what critical thinking is. Thanks to this project, we have learned to think more widely and analyze the problem from 

different angles. Our first project is called "FSS: Fast Shopping System". The problem we tried to figure out how to 
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scanners, which should stand along with the terminals at the cash registers. This system has practically no drawbacks, 

but there are many advantages. It will attract customers and facilitate their purchase process. 
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Introduction 

Problem Based Learning program is an approach of improving student’s abilities of analyzing certain 

issues to the point where they deal with all the sub-problems that are chained to the main one. In the process 

of doing the needed research, the team has to also think creatively about some possible solutions that will 

generate positive feedback.  

Being freshmen, the crucial purpose of our first PBL project was to develop an early mindset of an 

engineer. We had to find a way to solve a certain social problem, describe the process of our research and 

then present the final result. To be honest, it was tough work from the beginning until the very end. It took us 

a lot of devotement to meet 3 to 4 times per week, after lessons, in order to discuss new ideas. Moreover, 

debating on every word and gathering information about the new set of issues or sub-issues became a daily 

routine when it came about working on our project. Sometimes it was very exhausting to keep conversations 

going on, but we were lucky enough to have wise and cooperative members in our team, as well as an 

impressive captain, our mentor. He always helped us with a piece of advice and supported us all the way 

through. It was a pleasure working with him and we look forward to have more projects along his side, as he 

became more than just a teacher to us, he became our friend.  

Nevertheless, this project gave us a set of unique experience. We gained knowledge in various fields, 

even some not related to our specialty. Learning some features from economy, robotics or even psychology 

was an excellent improvement to our engineer minds.   

One thing we were reminded frequently and sometimes even every day was that it can be very difficult 

to please each single member in a group of people. That is the reason why from young age humans are taught 

to work in teams and care for each over. The skill of being able to compromise, understand someone’s 

opinion and explain yours in a manner that it will be accepted by the others is being considered as one of the 

most important skills a man has to own in order to achieve success nowadays.  

 

1. Searching the problem 

From the very first days, our group of 5 people started doing researches on the main issues that people 

deal with every day. We had that idea of finding the problem that was most frequently faced by citizens of all 

age and profession. Many choices were not taken into consideration because they were out of IT sphere. For 

example: ideas regarding bad roads, excessive traffic, dirty streets, too crowded public transport are more 

related to infrastructure and to the mentality of people themselves, things that are out of our league. Although 

we were full of enthusiasm, it was quite hard to find the perfectly satisfying social issue that had to be the 

heart of our project.  

After several variants that we analyzed, the closest and the most appropriate idea we could chose was 

the problem of queues in stores. This issue can be considered a case where a small problem faced by a lot of 

individuals on a daily basis becomes a major one, that is eventually causing big discomfort for the society as 

a whole. Obviously, the last thing people want to practice after a long workday is standing in queues for 10 

to 20 minutes when you only had to buy, for example, one bread and a pack of eggs. This issue is widely 

known but it is still present in our super(hyper) markets. Happy that we found our perfect problem our team 

started working on it. Moreover, we were looking at the problem from different perspectives, in order to be 

sure that every regarding issue is analyzed and described. It was indeed tough work finding things that were 

not “ok” to an already found problem or even to its possible solution, but we managed to discover how to 

think in a way that nor the customers, neither the shop staff would be unhappy with the changes we would 
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want to implement. Suddenly we felt a kind of responsibility, like we were in charge for the updating of the 

scanning-paying system in shops that would eventually have to create positive feedback. Our team was 

finally fulfilled with an amazing topic to work on, so we continued to develop this idea. 

As our team worked on ideas of solving the problem, all the potential solutions contributed to the 

creation of the final one. There were many innovative and amazing ideas on their own, but some of them 

could be combined so the number of the choices became more accurate. Moreover, at some point we could 

not decide what solution would be the best suit for people of our country. For that reason, we made a social 

quiz where we asked people to choose one variant between 4 our main ideas: Cards and scanners, Cameras 

aimed at departments, Smart cart and tags on products.  

The idea “Card and scanners” consists of the following system. In the store at the entrance there will 

be cards. Every department in the store will have scanners, that will show an intermediate list of products 

listed on the card. To put the product to the list in the card, the buyer must scan the card with scanners, then 

the product. Taking all the necessary products, the buyer goes to the cashier. Here, the cashier punches not 

every product individually, but only a card on which all products are already recorded. After scanning the 

card, buyer should pay for products and the information from the card will be deleted. 

“Cameras aimed at departments” are the cameras, that see the divisions between departments, but the 

system knows in which department which product is located. All doors at departments are closed, they can 

only be opened with a card. When a buyer opens the door to the department with a card, then the system 

opens a list with the products of this card. The system determines the product, taken by the customer with the 

help of the cameras and add it in the list of products on this card. 

“Smart carts” have the cameras, that are located in two diagonally opposite corners of the chamber. 

When a customer puts a product in a basket, the cameras determine the product. Also, each basket has a 

tablet, where the system displays information about the added product (image, name and price of the 

product). When the buyer wants to complete and pay for the purchase. He enters the basket number into the 

terminal. The entire shopping list is displayed on the terminal screen. And the buyer can pay for the purchase 

in cash or by credit card. 

The last idea is based on the tags that are put on products when they are brought to the market. A 

customer as usual takes products and put them in a basket or a cart. At the exit from the market, instead of 

cash registers, there will be terminals with scanners. To scan the product, the buyer will not need to get the 

product from the basket. Scanners will identify the product by its tag and list it on the screen. In the database 

of the market for each type of product will be stored separate tags. 

Here are the results of our quiz:  

 

 

 
Fig. 1  Quiz on Best Solutions. 
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According to our expectations, the quiz showed that “tags on products” was the solution that people 

considered the most functional and useful. 

 

2. Description of the main solution 

The results of the quiz (Figure 1) gave us a fresh look upon the problem. As it is seen in the diagram, 

the majority chose RFID tags, so we started analyzing this solution. The main idea of it is to glue RFID chip 

sticker tags to all the products in a store. That is supposed to be the first part of FSS, the gluing process. The 

next part is the scanning one. The scanner will be embedded on the floor. And the terminal will be located on 

the side. It will work like this, the buyer passes through the separated strip, stops with the cart at the terminal, 

so that the cart is in the scanning field (or puts the basket on the floor on the scanning field). Pays for the 

purchase using the terminal and goes further to pack the products. This happened to be a little tricky as it is 

unusual, compared to the classic system, but considerably faster on the other hand. The reader scans all the 

products in a cart at once, without wasting too much time in a queue while the cashier scans each product 

separately. It’s speed still depends on the number of products, although it is still approximately 10x faster, 

maybe more with some upcoming advanced technology. Another feature of the reader is that it will be 

directly connected to the terminal, which will be placed next to it. All the information about products will be 

sent to the terminal in “a blink of an eye”. There will be created and shown the list of products with all the 

needed information about them: name, price, image and quantity. Moreover, it will be an option of deleting a 

product after taking it out of the cart. As the cart is being constantly scanned until the customer pays for the 

products, if an item is removed, it’s tag will no longer be visible for the reader and eventually a window will 

pop up asking if this product has to be deleted. In the right side (for example) of the screen there will be three 

icons: pictures of three different packages, inscriptions on top of them: "Small", "Medium", "Large" and 

under every picture the price of the package. If the customer wants to add a package to the list of products, 

then he clicks on the icon and the package is added to the list. If the buyer wants to remove the package from 

the list of products, then he clicks on the icon of the package in the list, the screen prompts: “Do you want to 

remove the package?”. If the customer clicks “yes”, the package is removed from the product list. The next 

and final stage of the system is the payment method. As a customer checks his list and is ready to pay, he is 

given the choice of paying by cash or by card. Depending on the option, he will insert the amount of money, 

in bills and coins if needed, or will insert the card and follow the steps shown on the screen. Only after the 

bill is payed, the RFID tags are disabled and the customer can move forward, without disturbing the security 

system. All these features combined made FSS easy adaptable and user friendly from our point of view. Our 

team wanted to create a system that would generate as much positive feedback as possible and would made 

shopping process more enjoyable.  

 

3. System components 

 The technology used by our system is not new and there are many recommendations and requirements 

for them.  

 Radio-frequency identification (RFID) uses electromagnetic fields to automatically identify and 

track tags attached to objects. The tags contain electronically-stored information. Passive tags 

collect energy from a nearby RFID reader's interrogating radio waves. Unlike a barcode, the tag 

need not be within the line of sight of the reader, so it may be embedded in the tracked object. 

RFID is one method of automatic identification and data capture (AIDC). 

 Frequencies. FSS is projected to use UHF canals to be able to reach all the products in a 2.5m.  

 An Active Reader Passive Tag (ARPT) system has an active reader, which transmits interrogator 

signals and receives authentication replies from passive tags. Fixed readers are set up to create a 

specific interrogation zone which can be tightly controlled. This allows a highly defined reading 

area for when tags go in and out of the interrogation zone. 

Hardware: 

 RFID Tag - a passive RFID chip-sticker tag with 1024 bytes memory size. Those will store the 

information about the product such as: price, name, manufacture and expiration date, date when 

bought and also the information if the tag is active (so the reader can read it). 

 RFID Reader – an Active Reader Passive Tag (ARPT), Ultra High Frequency (UHF) RFID 

Reader with an area enough to cover the area of a shopping card and a range of 2.5m. Those will 

be a part of the replacement for cases we know. 

 RFID Terminals – includes readers and has the ability to display the list of scanned products and 

to serve customers. 
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 Server – store the information about every purchase. Acts as a database. Can be used to track 

when and how much product was sold. 

 Scales – regular scale with an RFID tag-printer. 

Software: 

 Reader’s soft – reads data from all tags within certain area and make a list of those that is 

displayed on a screen for a costumer (the whole process can take up to 10 seconds, depends on 

how many products a costumer has in a card). 

 Scale’s soft – measures the weight of product and prints an RFID tag with all the information 

needed for a reader. 

 Server’s soft – receives data from Terminals and stores it. Provides additional information about 

price sales and bonuses. 

 

Conclusions 

Fast Shopping System is the result of hard work and full dedication of team “Future”. The process of 

creating the system had its ups and downs, but we must say that it was an amazing “adventure” in which we 

combined many different skills, some even not related to each over. Moreover, we faced many challenges 

that improved our communication and team-working skills, as well as tested each member’s EQ. This PBL 

project taught us how to develop a solution for a social problem using IT skills. The most entertaining part 

was solving sub-problems met while selecting possible solutions, as there we had to think about errors or 

unpleasing circumstances that would prevent our system from working properly and on its higher potential. 

Our system has many advantages and with all its features it could be easily implemented in market in our 

country. By our analyzes, it would add accessibility to customers and make the process of shopping less 

stressful. 
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Abstract:  This paper intends to provide a brief overview to an worldwide known phenomenon-blogging and to 

present it as an integrational tool into pedagogical practices to enhance learning. According to several studies, the act 

of blogging develops a sense of voice and foster critical and synthesizing skills. Blogging encourages students to 

actively and reflectively engage in knowledge sharing. Blogs endow them with a sense of authorship and help them to 

develop numerous strategies to cope with difficulties encountered in the learning process. This process is intended to 

increase their motivation, self-confidence, empathy and personal growth. One of the goals in implementing this 

pedagogical strategy is to offer students more opportunities to develop their soft  skills necessary for future 

employment.  

Keywords: blogging, soft skills, experience, survey, stategy. 

 

Introduction 

Historically, the word ‘weblog’ was believed to have been derived from the act of logging the web 

during browsing hence web+log. In the beginning, a blog was more of a personal diary that people shared 

online, and it goes back to 1994. 

Actually, the first possible blog was just listed as a personal homepage. In this online journal, you 

could talk about your daily life or share things you do. But people saw an opportunity to communicate any 

information in a new way. So began the beautiful world of blogging, which is very popular all around the 

world and it continues evolving as much as SEO (search engine optimization). 

The teacher’s perspective:         

Having to teach the Facebook Generation is becoming increasingly tough. The huge amount of 

information and free access to it makes our students become less interested in listening to the teacher. That’s 

why we, teachers, have to overthink the teaching process and review our pedagogical strategies in order to 

increase their motivation in learning and develop skills like critical thinking, leadership, emotional 

intelligence etc. 

In this context, I had to come up with something new: the challenges was to include the blogging 

activity in the classroom as a strategy meant to enrich their learning experience and in this way to give 

learners the opportunity to shift from superficial to deeper levels of learning. 

The student’s perspective: 

I have never thought courses at university will differ much from lessons in high school. I was 

expecting the same routine: reading or explaining some stuff, listening obediently, taking notes, boring 

atmosphere and bored people. 

 Surprise: from pessimistic expectations to optimistic reality. The teachers have changed their 

approach to teaching and switched from dictating things to facilitating the learning process. This was the 

starting point to a new ME: having to learn how to write a blog, how to create the platform - a totally new 

assignment, a big challenge that pushed me out of my comfort zone. Initially, I doubted whether blogging 

was for software engineers because usually, we associate this activity with students in social sciences. 

While developing blogs in a team, I have noticed I started to live it. For me, as a student, it was 

essential to become aware of the importance of learning how to blog or how to develop and create a piece of 

writing. I found blogging a fabulous activity because it is a motivating and engaging one because it is an 

authentic way of displaying your thoughts, experiences, feelings and attitudes. 

 

1. Subject Research  

A research [1] on blogging as a platform to enhance language skills considers blogs are going to 

dominate blended and wholly online courses. And there are numerous reasons for using blogs in education, 

such as to provide extra reading practice, to encourage students to participate and be involved, to create an 

online portfolio written work (Stanley, 2005). 

Besides this, knowing a larger audience can read your blogs further can develop critical thinking skills 

(Faril Mohan 2008). Because ICT is increasing every day more and more, teachers engage students in 

learning through different technological environments that facilitate the innovative kind of learning.  
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In order to enhance the learning and gain experience in applying tools for English Language Learning has 

caught the attention of experiment with blogging. 

The goal of organizing such course was to observe the impact of the course, to explore the strengths 

and weaknesses of current practice and build a more effective practice in the future. 

According to a study by Strampel (2007) [2], students perceive that the blog offered them the ability to 

evaluate their own learning and to revise their thinking.  

The results and discussions based on the lectures that blended the traditional method of learning with 

the technology show that students nowadays prefer the new way of learning because it helps them to improve 

their thinking skills, encourage them to reflect and study the materials. This blended method is a great tool in 

information sharing and an easier method of learning. 

Another source [3] “Research on blogging as a platform to enhance language skills” has observed the 

effect of the implementation of this technique to improve students’ motivation. Writing for a purpose has 

encouraged them to produce language more fluently and be more concerned on correctness, which 

contributes to the development of linguistic skills. 

The studies have shown that students were excited when trying to communicate reflections on 

knowledge recently acquired in specific subjects of their studies and when expressing their opinions on the 

posts exchanged with other groups and the feedback sent from the blog. 

Considering these studies related to blogging in student’s life, I can say that it has a huge impact on 

every single person who has tried it. Besides that, it develops writing skills, it enhances communication skills 

and it improves design ones. Blogging also helps learners improve important soft skills such as: leadership, 

organizational, time management etc. 

The twenty-first century has focused on social media and has made it possible for people all around 

the world to share their opinions. The impact of blogging on society has been huge. More exactly, it has been 

made possible for people with common and uncommon interests to connect with each other. But besides 

these, there are a lot of sources that mentioned advantages and benefits of blogging: 

 Networking with various people worldwide. 

One benefit from this is to know many people from all around the world and make with them 

connections, because every time is possible to create something great together. 

 Improve your writing skills. 

Even sometimes you could make some mistakes and receive from this, you will automatically improve 

your writing skills once you will write more and more. 

 Blogging as a source of income. 

Some of the bloggers, those who take an interest in searching for various ways by which they can earn 

income, start by implementing search engine optimization techniques combined with the use of 

advertisements along with the blog.  

 Blog as a source of information  

Some technical blogs are the valuable source of information and people know that they can gain 

valuable information related to the technical aspects of a computer, software or mobile phone. So they keep 

coming back to the blog again and again for the valuable information. Here can be more about video blogs 

where we find a lot of life hacks or tutorials. 

 Blogging may change your attitude towards life. 

Actually, these benefits of blogging turned into an efficient learning strategy and an incredible useful 

tool for self-development. 

Blogging has changed my way of thinking and attitude towards life. As a blogger, you start seeing 

everything in a different light. You may feel that you are getting appreciated for your work by others. This 

may lead you to make yourself more equipped and responsible while dealing with the public.  

This new learning environment and the meaningful context have raised high motivation in the students 

and will help them become life-long and more efficient learners. 

 

 2. Experiencing Blogging at University 

 At the beginning of the year, I and my colleagues from Software Engineering study program were 

challenged to start blogging. We were supposed to work in small groups and each group had to blog about a 

particular period of time, so that by thy end of the semester, to have covered all 4 months of student life in 

different posts, events etc. 
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Our experience has started here: 

                 http://dailyfaf.ml/ 

   

https://myfaf.home.blog/ 

            Fig. 1 Blog website (FAF 181)                                                     Fig. 2 Blog website (FAF 182) 

 

There were a lot of ideas on what to write about but it was a whole mess in my mind, I didn’t know 

how and where to start, unless I began reflecting about everything which was happening around me: people 

I’ve met, events, I’ve participated in, feelings I’ve dealt with etc…Some of my colleagues had already the 

possibility to enjoy some events and shared about their experiences with us by blogging about it. Then, I was 

suggested to write about motivational speeches of successful people who visited as guest lecturers within 

Personal and Professional Development course. 

So, finally I had a subject to blog about. The subject dealt with our guest, Ana Niculăeș, a famous 

psychologist who shared with us a lot of interesting tips about stress management, how to be empathic, how 

to control our emotions and feelings and how they actually work. Actually, I don’t consider myself a creative 

person and I thought I didn’t have that skill of writing to impress, but after I read what I had written I was 

really proud of me. I think this has happened because I have found this idea of blogging a very challenging 

one and pushed me beyond my limits.  

The second time I had to blog about, it was an event where we met the Governor of NBM, Cioclea. I 

felt honored to write about such a person and at the same time it made me become aware of the impact of 

such events on our lives. Writing about important figures from our country made me both much more proud 

and responsible. The conclusion we have made is that the banking system cannot survive without the IT 

domain and its specialists. 

Meanwhile, I came across some other blogs that inspired me and motivated me to have my personal 

blog as a journal where I could write about what happens in my life or something else I want to share with 

people, and I wish my dream will come true someday.  

I have also encouraged some of my fellows to share some ideas from their blogging experience and 

here I have some of their testimonials. 

“What is blogging for me?  Each of us has something we want to share with the whole world, but 

sometimes it’s quite difficult to find people that will be interested in the same things as you. What to do then? 

Yeah, right, let them find you. That’s what blogging generally is, you write something interesting and The 

Great and Almighty internet let people find your article and appreciate it. For me, blogging is a good 

method to talk about what I’m thinking, and see what others think too. It’s like sitting in the kitchen with 

your friends and discuss about all the things that torment you, from politics to new iPhone that was released 

and why people buy them even if their old phones still work perfectly.”   Alex Călugari, student, FAF 181 

                                                                                                                                                                                                                                                                                              

“Yes, it's hard to find a good start after which to follow a good article, I find it very important to 

include the reader's attention from the start, write and rewrite if necessary and continue until I find the 

beginning that surprises me, and somehow everything goes on its own, the fingers and inspiration do not 

stop. What about my experience I had with writing. I was writing well at school and I cannot say that we 

often did it, but I always preserved to deliver it to my best and not just to do it.”                                      

Dominic Flocea, student, FAF 181 

 

“TUM is very fine. Much better than high school. I met many people from whom I can learn a lot and I 

really feel like I've found my place in this city. My blogging experience was very nice. It has made me 

analyze things from several parts and teach others. I have discovered my style of communicating 

charismatically. I also greatly appreciated the support from colleagues. The hardest thing to do was start, 

but I enjoyed every second of the process. Will do it again, definitely. I still have to find another topic worth 

documenting.” Viorel Rînja, student, FAF 181          

 

 
                                                                                                                  

http://dailyfaf.ml/
https://myfaf.home.blog/
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3. Survey 

In order to find out as much as possible about experiencing blogging as a learning strategy I suggested 

a short questionnaire to my first-year colleagues from Software Engineering. 53 students were asked to 

answer the following 4 questions: 

1. Have you ever written a blog before coming to university?  

2. Tick the most important 3 skills you have developed through this experience at university.  

3. What challenges have you faced while writing a blog?  

4. Would you keep blogging? Justify your answer.  

In table 1 are shown the results of the survey. 

Table 1.Results of the survey 

            From this pie chart we can notice that the vast 

majority of students from study program were not 

familiar with this activity; only a quarter of the 

participants have blogged before, while for the 75% of 

them it was a challenge to start blogging.        

 

Considering the respondents’ answers, we can 

easily identify the most important skills they have 

developed through this period of blogging (four months) 

are: critical thinking (67%), communication (53%) and 

self-confidence skills (51%). Skills that students 

developed less are: leadership (23%), time management 

(33%) and organizational ones (36%). 

 The third one is about expressing student’s 

challenges faced during this experience. Broadly, 

participants mentioned that the biggest challenges they 

have faced were: the difficulty of structuring their 

thoughts/ ideas, the fear of starting to write a blog and 

share feelings with others, the fear of getting feedback 

from others, meeting the deadline, lack of inspiration, 

ideas and creativity. More than that, there are students 

who found this activity an easy one. 

             And the most interesting question was about 

whether students would like to continue blogging, we 

got almost equal number of answers from our 

respondents.                         

Yes - reasons:  

 a good way of practicing writing;  

 possibility to share  thoughts (for introverts); 

 blogging is fun; 

 a good tool for self-reflection; 

 a way of earning money. 

No – reasons: 

 not passionate about it; 

 lack of free time; 

 lack of ideas/imagination;  

 fear of being criticized or misunderstood 

 

Conclusions 
The inclusion of the blogging process as a pedagogical strategy has provided excellent opportunities to 

enhance reflection and self-awareness. In response to informal discussions about the blogging experience, 

students have reported greater freedom to comment and to talk freely through writing 

We encourage both teachers and students to embrace blogs as it is an efficient platform to enrich and 

extend students’ learning. 
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It’s absolutely impressing how students have faced this challenge of starting blogging, an activity, 

which hopefully, will inspire others. It is also an important tool that enhances the development of critical 

thinking, writing and organizational skills.           
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