
 

Abstract — Besides doing innovative and novel 
research, every scientist faces a question of what, 
how, and when 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. A holistic 
approach to this issue implies three major phases: 
(a) Creating ideas, (b) Conducting research, and (c) 
Writing papers. All the three are covered by this 
study. 

 
Index Terms — creating ideas, conducting 

research, writing papers.  

 

1. INTRODUCTION 

HIS paper presents a set of guidelines that 
teach PhD students how to write four different 

types of JCR journal papers: 

(A) Survey papers, 
(B) Initial idea analysis papers, 
(C) Simulation based comparison papers, 
(D) Research papers. 

Specifically, the presented presentation cycle is 
justified by the following notions: 

 
(A) One first has to become aware of all 

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. 
For that to happen, the idea must be 
accompanied with a “fine-grain” 
mathematical analysis and/or a “coarse-
grain” simulation analysis. 
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(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 
compared under the same conditions. 
This means building a simulator. Note, 
however, that comparisons of 
approaches from original papers 
compare real approaches, but 
comparisons of various approaches 
using a simulator compare assumed 
approaches, because original papers do 
not include all details necessary for 
building a simulator. 

(D) Through the survey process and the 
simulation process, a PhD student has 
an opportunity to invent a solid 
improvement, which is to be described in 
a follow up research paper. Fortunately, 
if a simulator exists, it is only the 
relatively small changes that need to be 
done, in order to make the simulator 
support also 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 paper: 
 

1) A novel classification of existing 
approaches, 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 
comparison is possible. 
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3) Some wisdom related to future 
research trends. 

 
(B) For an initial idea analysis paper: 

 
1) First presentation of the idea, and 

obtaining the “time-stamp.” 
2) Initial 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 simulation based comparison 

paper: 
 
1) Creation of public domain simulator 

for anybody to use. 
2) Comparison under the same 

conditions. 
3) Introduction of concrete numerics 

into the analysis. 
 

(D) For a research paper: 
 

1) Introduction of a new idea. 
2) Comparison of that idea with the 

best one from the open literature, 
using the previously built simulator, 
with appropriate modifications. 

3) In addition to a performance-
oriented comparison, a research 
paper also has to include a 
complexity-oriented comparison. 

 
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.  
 

2. 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 could be: Hardware vs. software, the 
second one could be:  

Application-oriented vs. technology-oriented, 
and the third one could be:  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. 

 

 
FIGURE 1. A tree-like classification: Classes are 

only at the leaves of the tree. 

 
FIGURE 2. A cube-like classification: Classes can 

exist also at points 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 between examples are small. 
The final step of the classification process is to 



assign appropriate mnemonics to the existing 
classes. Mnemonics could 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 examples per class. 
f) The full list of references of examples. 
g) The vector of relevant characteristics. 

 
One example of such a figure is given in Figure 

3, taken from [Draskovic2012]. 

 

 
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 could be taken from a set whose 
element characteristics remind of class characteristics; 
in this case, names of animals are utilized. 

 
A class may include no examples. If it happens, 

one has to check if the class makes sense. If not, 
one should explain why. If yes, one could act like 
the famous Russian scientist D. 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. 
 
 

 
 
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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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]. 

3. INITIAL IDEA ANALYSIS PAPER 

Note that some authors like to publish the idea 
and the very early results of the research in a 
form referred to as idea paper or position paper. 
They do that with the following rationales: 

 
a) To get the time-stamp. 

b) To give some appropriate analysis 
(analytics, simulation, or implemen-
tation), which shows that the idea 
(the hypothesis) is worth further 
analysis. 

c) To have a published paper, to put it as 
an appendix of a research proposals. 

 
These papers are not welcome by most 

journals, do not generate citations, but do 
generate good response from colleagues, if given 
to them for analysis. For an idea paper or a 
position paper to be published, it has to include 
not only the idea, but some analysis, as well.  

 
There are a number of way creativity may be 

inspired, leading to a new idea being generated 
[Doerfler2008], [Friedman2010], [Paterson2001], 
[Perl2009]. Here we present a set of methods that 
can be used once a researcher has a particular 
problem in mind, and an overview of the existing 
solutions for similar problems. This method is a 
simplified version of a previously published 
method.  

 

4. MENDELEYEVIZATION: CATALYST VERSUS 

ACCELERATOR 

If one of the classification classes includes no 
examples, it first has to be checked why is that 
so. If it is so because it makes no sense, an 
appropriate explanation is in place. If it is so 
because the technology or the applications are 
not yet ready for such an approach, one can act 
in the same way as the famous chemists 
Mendeleyev: empty positions in any classification 
are potential avenues leading to new inventions.  

As indicated in Figure 6A, these inventions 
sometimes need a catalyst (a resource that 
makes an invention happen) or an accelerator (a 
resource that turns a known invention without 
potentials into an invention with potentials). We 
refer to such an approach as: Mendeleyevization.  

 

 
 
FIGURE 6: Catalyst versus Accelerator 

(Mendeleyevization) 

5. HYBRIDIZATION: SYMBIOSIS VERSUS SYNERGY 

Sometimes two classification classes can be 
combined, in order to obtain a hybrid solution 
(hybridization). Hybrid solutions can be symbiotic 
(measuring the conditions in the environment and 
switching from one approach to the other, so that 
each approach is active all the time while the 
conditions are such that it provides better 
performance compared to the other approach) or 
synergistic (creating a new approach, which, for 
each particular solution element takes the better 
solution element of two different approaches). 
This is shown in Figure 6B. The assumption here 
is that one solution is better under one set of 
conditions, and the other solution is better under 
another set of conditions. Another assumption is 
that solution elements of one solution are better 
in one domain and that solution elements of 
another solution are better in another domain. 

 

 
 
FIGURE 7: Symbiosis versus Synergy 

(Hybridization) 

6. TRANSDISCIPLINARIZATION: MODIFICATIONS 

VERSUS MUTATIONS 

Often times, good new ideas get generated if 
algorithms, procedures, ways of thinking, or 
philosophies of thinking can be ported from one 
field to another field, along the lines of 
transdisciplinary research methodologies 
(transdisciplinarization). As indicated in Figure 
6C, for an idea to work better in the new field, 
either smaller modifications or larger mutations 
have to be introduced. 



 
FIGURE 8: Modification versus Mutation 

(Transdisciplinarization) 

 
The approach under consideration here follows 

a similar philosophy of thinking as in [Patt2009] 
and [Vullings2005], although the fields are very 
different, so this could be treated as a case of 
transdisciplinarization.  

7. RETRAJECTORIZATION: REPARAMETRIZATION 

VERSUS REGRANULARIZATION 

Sometimes it is simply the best to take a 
research trajectory different (even opposite) 
compared to what others take (retrajectorization). 
The different (opposite) research trajectory 
makes sense either if a more detailed set of 
parameters is in place (due to technology 
changes), or because parameters of the 
environment have changed permanently (due to 
application changes), as indicated in Figure 6D. 
The two alternatives are referred to as a 
reparametrization and regranularization. 

 

      
 

 
 
FIGURE 9: Re-parameterization versus 

Regranularization 

8. UNORTHODOXIZATION: VIEWFROMABOVE 

VERSUS VIEWFROMINSIDE 

This category encompasses the approaches 
that are difficult to classify (Figure E): Sometimes 
one sees something that others did not see for 
decades or centuries (ViewFromAbove) or one 
gets stroked by an idea of a genius with no 
ground in existing research (ViewFromInside). 
Symbols in Figure E were chosen to create 
associations about the bird’s view and the worm’s 
view, and to induce creative thinking of the top-
down or the inside-out approaches. Popular 

examples include the contributions of Nobel 
Laureates Martin Perl and Jerome Friedman. 

 
 
FIGURE 9: Re-parameterization versus 
Regranularization 

9. UNORTHODOXIZATION: VIEWFROMABOVE 

VERSUS VIEWFROMINSIDE 

This category encompasses the approaches 
that are difficult to classify (Figure E): Sometimes 
one sees something that others did not see for 
decades or centuries (ViewFromAbove) or one 
gets stroked by an idea of a genius with no 
ground in existing research (ViewFromInside). 
Symbols in Figure E were chosen to create 
associations about the bird’s view and the worm’s 
view, and to induce creative thinking of the top-
down or the inside-out approaches. Popular 
examples include the contributions of Nobel 
Laureates Martin Perl and Jerome Friedman. 

 

 
 
FIGURE 10:  Unorthodoxization (ViewFromAbove 

versus ViewFromInside) 

10. SIMULATION BASED COMPARISON PAPER 

Achieving a solid understanding of the field, 
and the different existing approaches usually 
exceeds the knowledge one can obtain by simply 
reading the body of the related papers. In some 
cases and disciplines it is possible to work hands-
on with existing technology and implementations. 
However, this is often not the case. In these 
situations, simulations of the existing solutions 
may be utilized, in an effort that produces 
materials for simulation based comparison 
papers. 

 

The first step in the process leading to a 
simulation based comparison paper is to build a 
simulator that is able to simulate all collected 
approaches. Together with the simulators, one 
must specify set of test vectors (benchmarks, 
etc.) to be used for the comparison, so that the 
issues of interest are revealed. In some cases, 
for some solutions, important facts and details 



may be missing (omitted in the original 
publication). If this is the case, one must 
introduce an assumption, and specify, make it 
clear, that he/she is not comparing the actual 
systems, but the actual-like systems. 

11. 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 in performance, 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 research. 
b) About the specific field of 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. 

c) A detailed criticism of each presented 
solution, especially in the domains in 
which the proposed solution is 
expected to be better.  

 
4) 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. 

 
5) 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 was not implemented, give 
implementational guidelines. 

 
10) Conclusion: 

a) Summary of what was done and to 
how are the initial goals achieved. 

b) To whom is that of benefit. 
c) Newly open problem for further 

research. 
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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. 

References related to success of past 
students. 

12. 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.  

 
Figure 11 presents the impact of the existing, 

prior, surveys upon the citation count of a survey 
paper. In contrast to what may be expected, a 
paper that was not the first survey on a topic 
generated more citations than the ones that 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 course, 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 is sometimes well worth to 
invest the time and effort into a new one. 

 
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]. 

 

 
FIGURE 12: Citation counts for Survey and 

Research papers. Explanation: Surveys generate 
more, unless an extraordinary research paper is 
generated in a popular field. 

 
Figure 12 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 described work will be need 
to be done anyway. 
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