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Abstract 

Besides doing innovative and novel research, every scientist faces a question of what, when, and how to publish. Understating this issue and having a well thought-out publication plan is nearly as important to an academic’s career as are the scientific results he or she produces. On the other hand, overestimating this issue leads to essentially empty "papers due to papers" that may navigate an academic's career into wrong direction.  
Introduction
Some universities require PhD students to publish one, two, or three papers in JCR (Journal Citation Report) […] journals (from SCI, SCIe, SSCI, and AHCI lists), before they can graduate. Others do not pose formal publication requirements, but the students are, non-the-less, expected to carry out research leading to publishable results. This paper presents a set of guidelines that teach PhD students what, when, and how to write two different types of JCR journal papers:
(A) Survey (structured overview of classified approaches in the field) papers,
(B) 
Research (contributed 
(C) 
(D) innovation) papers.
At some of the universities the PhD students are presented with well-prepared research tasks. At others, students are given more space to explore and formulate their own research. In both cases a methodological framework is needed to give the students a sense where they are, and what tasks lay ahead (in a conceptual way, not the specific problem related one), when, and how those tasks should be performed. The major idea outlined in this paper is a research cycle consisting of the following steps: 1) surveying the existing state of the art in the area of research; 2) generating a novel idea; 3) exploring the immediate neighboring domain of this idea; 4) developing the idea into a solution. Furthermore, a researcher should aim to publish all of the results of his work in the form of scientific papers, as this both has a positive effect on science in general (even a small, secondary idea/piece of information may at some point be crucial inspiration for someone else), as well as for the further career of the young scientist, as it gives a more detailed record of his or her work. Specifically, the presented research cycle is justified by the following notions:
(A) One first has to become aware of the great majority (tending to all) of existing research on the problem, which is a prerequisite for being able to introduce his/her own contribution to the field.
(B) Once a good idea (for contribution) is generated, the “time-stamp” has to be obtained. A paper with an idea only, is not possible to publish in a reputable journal or conference. The idea must be accompanied with a “coarse-grain” analysis based on rough mathematical model and should be presented at some conference, where the author has an opportunity to get feedback to the initial idea..
(C) One problem with survey papers is that they compare different approaches under different conditions, because each author analyzed his/her own contribution under a different set of conditions. Therefore, an effort has to be made to create an infrastructure/environment that enables contributions from different authors to be measured and compared under the same conditions. This may mean building a detailed mathematical model, a software simulator or a prototype implementation intended for measurements and estimations of performances and/or complexity of the analyzed approaches. Note, however, that comparisons of approaches from original papers compare real approaches, but comparisons of various approaches using a math model, simulator or prototype implementation compare only assumed approaches, because original papers usually do not include all details necessary for building very precise models, simulators or prototypes. Results of that phase of the research may also be of some scientific interest, so it is possible to write a separate paper, which focuses on quantitative comparison of competitive existing approaches. However, due to necessity of the assumptions that have to be made, and due to conditions and constraints present in the development of the targeted measurement tools (model, simulator, prototype), the results of the quantitative analysis may be not enough reliable to deserve publishing in an archival journal, so it is recommended to expose the results to the small, well focused audience, as the first step. So we are advocating here publishing results of quantitative comparative analysis of the competitive existing approaches at some narrow focused conference in the appropriate scientific area.  
(D) Through the survey process and the quantitative comparison of competitive approaches process, a PhD student has an opportunity to invent an improvement or innovation, which is to be described and properly analyzed in a follow up research paper. Fortunately, if a math model, a simulator, or a prototype implementation of the existing approaches is already developed, the very common situation is that only the relatively small changes need to be done, in order to adjust the developed tool(s) to support the full set of details of the newly generated idea of the PhD student.
Activities B and C can go in parallel. With all the above in mind, major contributions of the four paper types are as follows:
(A) For a survey journal paper:
1) A novel classification of existing approaches to the problem, using a well thought set of classification criteria.
2) Presentation of each approach using the same template and the same type of figures, so an easy qualitative comparison is possible.
3) Some 
discussion related to future research trends.
(B) For an initial idea analysis conference paper:
1) First presentation of the idea, and obtaining the “time-stamp.”
2) Initial, usually only qualitative, analysis, to prove that investing a further effort into the analysis of that idea does make sense.
3) Preliminary expectations, as far as price and performance. 



(C) For a quantitative comparison conference paper:

1) Creation and description of public domain evaluation tools for anybody to use.
2) Comparison under the same conditions.
3) 
Discussion of the comparison analysis results.

      (D) For a research (innovation) journal paper:
1) Introduction of a new idea and justification of the novelty of the idea.
2) Qualitative comparison of the introduced idea with competitive existing approaches. It is good practice that qualitative comparison is accompanied with some complexity analysis which gives only order-of-magnitude results. 
3) Quantitative comparison of that idea with the best one from the open literature, using the previously built comparison tools, with appropriate modifications.
4) 

The presented approach is based on the extensive experiences of the authors with research related to Computer Science and Computer Engineering, but may be valid for other domains as well. Since we limited this analysis to JCR journal papers, we will focus our analysis to details of (A) and (D) types of scientific papers. 
Related Work

Ovo je bitna sekcija svakog naučnog rada, pa je treba uključiti. Zahteva pažljivo proučavanje literature vezane za metodologiju pisanja naučnih radova.
Survey paper
A survey paper can bring lots of citations, if it is the first one in a newly emerging field, is well written, and is published in a good journal. Consequently, selection of the topic for a survey must satisfy the following requirements:
a) The field is newly emerging.
b) Popularity of the field will grow over time.
c) A critical number of papers with new algorithms/approaches does exist 
(at least twenty to forty).
d) A survey paper does not exist 
(a discussion is given at the end of the paper).
e) The PhD student worked before in a related scientific field.
f) The PhD student is enthusiastic about the particular field
of his/her tutorial paper.
After the collected papers with original algorithms/approaches have been read and understood, the next step is to think about appropriate classification criteria. 
One can opt for binary criteria or for n-ary criteria. For example, the first classification criterion can be: hardware vs. software, the second one can be: 
application oriented vs. technology oriented, and the third one can be: single uniprocessor vs. multiprocessor. 
With the binary (or n-ary) criteria, one can create either a tree-like classification or a cube-like classification, as indicated in Figures 1 and 2 [Vukasinovic2012].

With a tree-like classification, one can classify only the approaches that entirely belong to a specific class. With a cube-like classification, one defines a space in which inner points include, to some extent, characteristics of all existing classes.
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FIGURE 1. A tree-like classification: 
FIGURE 2. A cube-like classification: 
 
Classes are only at the leaves      Classes can exist also at points
of the tree.

            inside the cube, as pointed to by 





        the three arrows.

In some cases, one can opt for indirect classification using a vector of characteristics. This is convenient in cases when the list of characteristics is relatively long and the variations of characteristics from example to example are relatively small. 
The final step of the classification process is to assign mnemonics to classes. Mnemonics can be technical (e.g., hardware/application-oriented/uniprocessor) or symbolic (e.g., one can select names of Greek gods, where characteristics of particular gods remind of the patterns form technical mnemonics).
What is useful, is to prepare a figure which includes the following:
a) The classification criteria.
b) The classification.
c) The technical mnemonics.
d) The symbolic mnemonics.
e) The number of selected examples per class.
f) The full list of references of selected examples.
g) The vector of relevant characteristics.

One example of such a figure is given in Figure 3, taken from [Draskovic2012].
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FIGURE 3: (a) Classification Tree and (b) Related Issues [Draskovic2012]. Technical names are typically obtained by combining the names of the criteria used. Symbolic names are typically taken from a set whose element characteristics remind of class characteristics; in this case, names of animals are utilized. The vector of relevant characteristics has an individual character and is omitted here.
It may happen that a class includes no examples. If that happens, one has to check if the class makes sense. If not, it should be explained why. If yes, one can act like the famous Russian scientist Mendeleyev. This means that one can explain that technology and/or applications are not yet ready for such an approach, and one should encourage the readers of the survey paper to think about this new research direction, which could be potentially useful. If such a scenario occurs, the survey paper obtains an important component.

When structuring a survey paper, one can use the template presented next. For short surveys, each template element is a sentence (like in [Draskovic2012]). For long surveys, each template element is a paragraph. For books, each template element can be a page, or more (like in [Beloglazov2011] or [Crouzet2012]). 
An example template follows:
a) Seven Ws about the survey example 
(Who, What, When, Where, Why, for Whom, How).
b) Essence 

(it is extremely difficult to give entire essence in only one sentence).
c) Structure (at this place, one can insert a call to a figure, 
like in Figure 4 from [Draskovic2012]).
d) Some relevant details.
e) Example (here one can call a figure that explains an example
using a pseudo-code, like in Figure 5 [Draskovic2012]; 
ideally, the same application case should be used for all surveyed examples).
f) Pros and cons.
g) Author’s opinion of this example and its potentials.
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FIGURE 4: An example of the structure-related figure [Draskovic2012];

all the structure related figures must be drawn using the same set of figure elements (the LEGO approach would fit ideally).

After all the surveyed research efforts are described using the above template or a similar one, the author should come up with an overall opinion about each class and the general opinion about the entire surveyed field. 
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Procedure#X;
Procedure#Y;
Procedure#Z;

End Pseud.t-)Code




FIGURE 5: PseudoCode that demonstrates behavior of an example, in the case of a specific application; it is advised that the same application is used with all examples [Draskovic2012].
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Research paper
The major purpose of the research paper is to describe an innovation and to demonstrate that, under certain conditions, it has a better performance and/or complexity, compared to the best one from the open literature. The major steps in the process are:
a) To create an invention.
b) To perform a rigorous analysis,
to demonstrate that the invented solution is better 
than the best one from the open literature, 
under a specific set of conditions, and to show what these conditions are.
c) To write the paper using a methodologically correct template.
It is underlined that it is also important to precisely specify the conditions under which the proposed idea is better. Almost any idea is better under some very narrow conditions. On the other hand, it is close to impossible to create an idea that is better under any conditions. It is also underlined that it is not only important that the invention be better, but that it is also less complex to implement. If it is better, but more complex to implement, than the price/performance should be better.

As far as the presentation of the research results, each research paper should contain the following twelve sections:
1) Introduction:
The minimum introductory text should contain the following three paragraphs:
a) About the general field of this research.
b) About the specific field of this research.
c) About the viewpoint of this research, 
as well as the goals of this research.
2) Problem statement:
The following elements are obligatory:
a) Problem definition.
b) Why is the problem important.
c) Why will the importance of the problem grow over time.
3) Existing solutions and their drawbacks, looking from the viewpoint defined in introduction, and having in mind the goals defined in introduction. Elements of this section are:
a) A brief classification of the best solution from the open literature.
b) Short description of each relevant solution.
d) A detailed criticism of each presented solution, especially in the domains in which the proposed solution is expected to be better. 
3) The proposed solution and its essence, and why is it supposed to be better compared to the best solution from the open literature; elements of this section are:
a) Philosophical essence of the proposed solution.
b) Why the proposed solution is without drawbacks of existing solution(s).
c) What is the best methodology to prove the superiority of the proposed solution, and under what conditions that holds.
4) Details:
This section should contain details of the best one among the existing approaches and of the proposed solution. The relevant details should be grouped into categories. For example:
a) Hardware details.
b) System software details
c) Application software details.
6) Axioms, conditions, and assumptions of the analysis to follow:
a) Axioms refer to axiomatic standpoints.
b) Conditions refer to realistic specifiers of the environment.
c) Assumptions refer to simplifications that make the analysis easier, without jeopardizing on the quality of the final result.
7) Mathematical analysis:
a) Axioms, conditions, and assumptions are described mathematically. 
b) Closed or open form formulae are derived for the major performance measures.
c) Closed or open form formulae are derived for the major complexity measures.
8) Simulation analysis to show performance:
a) Simulator, logical structure and user interface are described.
b) Simulation experiments are described.
c) Simulation results are discussed.
9) Implementation analysis to show complexity: 
a) Implementation strategy is discussed for the chosen technology.
b) Implementation details and complexity are presented.
c) If a prototype is implemented, show some characteristic measurement. 
If a prototype is not implemented, give some implementational guidelines.
10) Conclusion:
a) Summary of what was done and to what extent are the initial goals achieved.
b) To whom is that of benefit.
c) Newly open problem for further research.
11) Acknowledgments:
a) To all those who patiently listened to your ideas and especially to those who volunteered to share with you some of their own ideas for further benefit of your research. Also, it is obligatory to cite the relevant work of all those who volunteered the improvement ideas.
b) To all those who helped provide the infrastructure for your research. If this is related to one or more research project, list them.
c) To all those who suffered by taking everyday life responsibilities from you, so you could dedicate more of your time to research.
12) Annotated references:
The references are more useful if listed in groups. Each topic requires different grouping. The grouping that seems most appropriate for this paper includes:
a) References related to methodology.
b) References related to examples.
c) References related to success of past students.
Analysis of the past
Finally, we present a short analysis based on a number of papers created following a framework similar to the one described here. The period in which these publications were generate spans over a period of over a decade, and the topic vary (Table 1).
	Topic
	Years
	References

	Distributed shared memory, heterogeneous computing, system engineering
	1994-1996
	[Protic1996], [Ekmecic1996], [Tartalja1997], [Tomasevic1994], [Markovic1995], [Milenkovic1996], [Jovanovic1999]

	Semantic web, and concept modeling, Internet Search
	1999-2006
	[Kovacevic2002], [Milanovic2006], [Horvat2000],

	Wireless Sensor Networks, Internet of Things 
	2011-2012
	[Babovic2012], [Rakocevic2011].


TABLE 1: References used for an analysis. 
Figure 11 presents the impact of the existing, prior, surveys upon the citation count of a survey paper. In contrast to what may expected, paper which were not the first survey on a topic generated more citations than the ones who were. The reasons for this may vary, the field may have evolved, leaving room for a better understanding of issues, novel solutions may have been introduced, making the old survey obsolete, etc. Of cores, the presented numbers are by no means statistically significant, nor do we wish to claim that this is a general rule. The discussion is only presented as a demonstration that even with existing surveys, it sometimes well worth to invest the time and effort into a new one. 
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FIGURE 11: Impact of the existence of another survey paper. Explanation: This figure gives a result, which was absolutely unexpected. The expectation was that existence of a survey would decrease citations of our survey, but it happened absolutely the opposite.. The paper with 2 preceded survey papers was the paper by Protic at al [Protic 1996]. The paper with one preceded survey was the paper by Tomasevic at al [Tomasevic1994]. The paper with no preceded survey was the paper by Jovanovic at al [Jovanovic1999].
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FIGURE 12: Citation counts Survey vs. Research Explanation: Surveys generate more, unless an extraordinary research paper is generated in a popular field.
Figure 12 sheds gives an example of the numbers of citations generated by survey and research papers, as well as papers that fall in between (papers with an extensive section surveying the field and presenting novel ideas). 

Again, we do not claim that these numbers present a general rule, but do show that a survey publication may be well worth the effort, especially given the fact that one must obtain a clear view of a field before conducting research. Thus, when entering into research in a domain new to a person (which is, more or less always the case with a starting PhD student), much of the work will be need to be done anyway. 
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�Mi se u suštini ne bavimo CS (time se uglavnom bave matematičari), već CE i SE i bezbednije je da se držimo onog čime se bavimo, nego da uskačemo drugima u atar.


�Razlozi za brisanje "Initial idea analysis paper":


Uopste ne treba stimulisati studente da inicijalne ideje objavljuju u casopisima, za to sluze konferencije


 Nema stofa za ovaj deo rada jer treba izbaciti pricu o metodama za generisanje ideja iz vise razloga:


To nije tema ovog rada


To ce vec biti objavljeno kad se bude slao ovaj rad


Ta klasifikacija nije dovoljno dobra, inace ne bismo ni pravili novu klasifikaciju u radu koji smo poslali.





Razlozi za brisanje "Simulaion based comparison paper":


1. U raznim disciplinama CS se koriste razne metodologije za poređenje. U arhitekturi računara i računarskim mrežama, kao i nekim drugim u kojem su u pitanju složeni sistemi, tipična su poređenja zasnovana na simulaciji (ali i na matematičkim modelima). U nekim drugim, kao što su na primer softverski algoritmi najrazličitijih namena, simulacija nema smisla, jer se radi odmah implementacija ciljnog algoritma. Doduše, po sličnoj metodologiji  bi se mogao pisati bilo kakav rad u kojem se saopstavaju rezultati komparativne analize: na osnovu matematickog modela, na osnovu simulacije, na osnovu (prototipskih) implementacija,… U tom smislu (da ne postoji i razlog 2) ovaj odeljak bi trebalo da postane samo "Comparison paper".  


2. U ovom odeljku su bila samo dva kratka pasusa. Zadržavanje tog odeljka bi učinilo rad vrlo asimetričnim, s obzirom na količinu teksta u drugim odeljcima. Jedna mogućnost bi bila da se pokuša razviti priča na bar dve strane. Ja u ovom trenutku to ne mogu da uradim (nemam ni vremena, a ni ideje). Druga, jednostavnija mogućnost je da se taj odeljak izbaci odavde.


�Wisdom zvuči atraktivnije, ali pomalo žurnalistički, pa bih radije izbegao to reč.


�Ova stavka jeste nešto o čemu ima smisla pisati, ali to se teško može nazvati doprinosom ovog rada (a ovde je reč o doprinosima). Bolje bi bilo smisliti nešto drugo što se može smatrati doprinosom. Možda da se kao prva teza stavi nešto u stilu: "Domain analysis – problem statement and importance of its solution, requirements for the solution, conditions and constraints, recognized  gap for the new solution, where the existing solutions lack to satisfy requirements, conditions, and constraints.


�Ovo mi je zvučalo suviše neodređeno, pa sam zamenio diskusijom rezultata, koja svakako predstavlja doprinos ovakvog rada. Mogla bi i da se uvede kao prva tačka: "Development of a set of assumptions and conditions applicable to all of the compared approaches.", a da se onda 2) i 3) spoje u jednu tačku.


�Ova poslednja stavka mi je zvučala preterano tvrdo, a mislim i da je analizu kompleksnosti bolje uključiti u prethodnu fazu kvalitativne analize nego je na kraju (nekako malo na silu) dodati. 


�Prvi utisak je da je previše self-referenci, a da nedostaju suštinski važne reference za temu ovog rada, one koje se bave metodologijom pisanja radova.
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