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Some universities require PhD students to publisk, awo, or three papers in JCR
journals (SCI, SSCI, and AHCI), before they candgete. This course teaches PhD
students how to write four different types of J@Rrpal papers:

(A) survey papers,

(B) initial idea analysis papers,

(C) simulation based comparison papers,
(D) research papers.

Related work is given in [Milutinovic2007]. A guider advisors is given in Appendix.
Such an approach is justified by the following oos:

(A) One first has to become aware of all existing netean the problem, which is a
prerequisite for being able to introduce his/hen@aoentribution to the field.

(B) Once a good idea (for contribution) is generatée, ‘time-stamp” has to be
obtained. A paper with an idea only, is not possitd publish in a reputable
journal. For that to happen, the idea must be apemmed with a “fine-grain”
mathematical analysis and/or a “coarse-grain” satioh analysis.

(C) One problem with survey papers is that they comgddferent approaches under
different conditions, because each author analjigtier own contribution under
a different set of conditions. Therefore, an effoals to be made to create an
infrastructure/environment that enables contringirom different authors to be
compared under the same conditions. This meanslibgila simulator. Note,
however, that comparisons of approaches from aigpapers compare real
approaches, but comparisons of various approacsieg @ simulator compare
assumed approaches, because original papers diochate all details necessary
for building a simulator.

(D) Through the survey process and the simulation gsgca PhD student has an
opportunity to invent a solid improvement, whichtasbe described in a follow
up research paper. Fortunately, if a simulatortexisis only the relatively small
changes that need to be done, in order to maksirtindator support also the full
set of details of the newly generated idea of thie Btudent.



Activities B and C can go in parallel. With all thbove in mind, major contributions of
the four paper types are as follows:

(A) for a survey paper:

1) Anovel classification of existing approaches te piioblem,
using a well thought set of classification ciiger

2) Presentation of each approach using the same templa
and the same type of figures, so an easy conguaisoossible.

3) Some wisdom related to future research trends.

(B) for an initial idea analysis paper:

1) First presentation of the idea, and obtaining tirag-stamp.”

2) Initial analysis, to prove that investing a furtledfort into the analysis
of that idea does make sense.

3) Preliminary expectations, as far as price and perdoce.

(C) for a simulation based comparison paper:

1) Creation of public domain simulator for anybodyte.
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 fromapen literature,
using the previously built simulator, with appriape modifications.
3) In addition to a performance oriented comparison,
any research paper also has to include a contypleriented comparison.

After the students are explained all the abovetehehing time to follow is divided into
four different units, each one with a related horméwassignment attached. This course,
in one form or the other, is being taught for oteenty years now. For a number of
students, these homework assignments turned iritished JCR journal papers. Ten of
them, the most successful ones, according to tinebeu of JCR journal citations, are
listed among the references of this paper.



2. Survey paper

A survey paper can bring lots of citations, ifstthe first one in a newly emerging field,
is well written, and is published in a good jourr@bnsequently, 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/egarhes does exist
(at least twenty to forty).
d) A survey paper does not exist.
e) The PhD student worked before in a related scieritéld.
f) The PhD student is enthusiastic about the partididil of his/her tutorial paper.

After the collected papers with original algorithiaggproaches have been read and
understood, the next step is to think about apjtgclassification criteria. One can opt
for binary criteria or for n-ary criteria. For expfa, the first classification criterion can
be: hardware vs. software, the second one carppé&cation oriented vs. technology
oriented, and the third one can be: single unimsaevs. multiprocessor.

With the binary (or n-ary) criteria, one can cregitber a tree-like classification or a
cube-like classification, as indicated in Figuresntl 2 [Vukasinovic2012].
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FIGURE 1. A tree-like classification: FIGUREZR cube-like classification:
Classes are only at the leaves lasges can exist also at points
of the tree. inside the cube, as poitdealy

the three arrows.

With a tree-like classification, one can classifjyothe approaches that entirely belong to
a specific class. With a cube-like classificationg defines a space in which inner points
include, to some extent, characteristics of albexg classes.

In some cases, one can opt for indirect classifinaising a vector of characteristics.
This is convenient in cases when the list of chiarastics is relatively long and the
variations of characteristics from example to exkngpe relatively small.



The final step of the classification process iageign mnemonics to classes. Mnemonics
can be technical (e.g., hardware/application-oee@funiprocessor) or symbolic (e.g., one
can select names of Greek gods, where charaatsradtparticular gods remind of the
patterns form technical mnemonics).

What is useful, is to prepare a figure which inésidhe 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 FigureaBen from [Draskovic2012].
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Figure A. Classification of Internet Search Algbrits

Legend:

C2A (criterion #2, in the MDB path) =
Random Search vs Targeted Search
C2B (criterion #2, in the CMA path) =
Semantics-oriented vs Datamining-oriented

C1 (criterion #1) = retrieval-orientedarslysis-oriented

Technical Names

Random Search

Targeted Search

Semantic Analysis

Data-mining Analysis

RS or RS/MDB TS or TS/MDB DA or DAICMA
( ) ( ) (SA or SAICMA) ( )
Symbolic Names Lion Jaguar Tiger Panthera
Number of 4 4 4 4
Surveyed
Contributions
References [Nikolic2011a] [Milutinovic2000a] [Nikolic2011b] [Milutinovic2000b]
Nikolic, B., Milutinovic, V., Cvetkovic, Furlan, B., Sivacki, V., Milutinovic, V., Knezevic, P.,
“Expert Systems,” D., Mirkovic, J., Jovanovic, D., Nikolic, B., Radunovic, B., Casselman,
WUS Austria Educational | “Genetic Search Based on | “Comparable Evaluation of | S., Schewel, J.,
Publishing and University | Multiple Mutation Contemporary Corpus-Based “Obelix Searches Internet
of Belgrade, Classroom Approaches,” and Knowledge-Bases Using Customer Data,”
Textbook, IEEE Computer, Semantic Similarity IEEE Computer, July 2000,
June 2011. November 2000, vol. 33, Measures of Short Text,” vol. 33, issue: 7, pp. 104-107.
issue: 9, pp. 118-119. JITA, vol. 1, no. 1, pp. 65-72
ISSN: 2232-962, June 2011.
[Nick2001] [Simon2009] [Gordon2006] [Al-Dallal2009]
[ ] [Mirkovic1999] [Leroy2003] [Hu2007]
[ ] [Chen1997] [Wang2006] [Freitas2001]
TABLE A: SUMMARY OF THE APPROACHES THAT LED TO THE CLASSIFICRON PROPOSED IN THIS PAPER
Legend: Technical names are obtained by combimiaghames and abbreviations of the applied claatiit criteria.

Symbolic names have been chosen with charactaritstat associate to those of the related classes.

Note:

and the intradisciplinary type (with cheteristics between those of two or more classes).
Hybrid approaches open new averoefuture research.

Hybrid approaches are also possible, of Hwhmultidisciplinary type (including characteristiof two or more classes)

FIGURE 3: (a) Classification Tree and (b) Relateslies [Draskovic2012].
Technical names are typically obtained by combintiregnames of the criteria used.
Symbolic names are typically taken from a set

whose element characteristics remind of class cheniatics;

in this case, names of animals are utilized.
The vector of relevant characteristics has an iddad character and is omitted here.



It may happen that a class includes no exampléisatfhappens, one has to check if the
class makes sense. If not, it should be explairted iyes, one can act like the famous
Russian scientist Mendeleyev. This means that anesgplain that technology and/or
applications are not yet ready for such an approauath one should encourage the readers
of the survey paper to think about this new resednection, which could be potentially
useful. If such a scenario occurs, the survey paptins an important component.

When presenting each particular example, one camhestemplate presented next. For
short surveys, each template element is a sentEncéong surveys, each template
element is a paragraph. For books, each templeteesit can be a page, or more.

An example template follows:

a)
b)
c)
d)

e)

)
)

Seven Ws about the survey example

(Who, What, When, Where, Why, for Whom, hoW).

Essence

(it is extremely difficult to give entire esserioeonly one sentence).
Structure (at this place, one can insert a call figure,

like in Figure 4 from [Draskovic2012]).

Some relevant details.

Example (here one can call a figure that explamexample

using a pseudo-code, like in Figure 5 [Draskovicgp1

ideally, the same application case should be usedlifsurveyed examples).
Pros and cons.

Author’s opinion of this example and its potentials
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Figure B. Generalized Structure of the fBearch Classes
Legend: DB = Database;

URL = type of URI that is used to describe Ibcation of a specific document;

best rank

FIGURE 4: An example of the structure-related feg{Draskovic2012];

all the structure related figures must be drawngighe same set of figure elements

(the LEGO approach would fit ideally).




After all the surveyed research efforts are descrilsing the above template or a similar
one, the author should come up with an overalliopiabout each class and the general
opinion about the entire surveyed field.

PseudoCode
Procedure#X;
Procedure#Y ;
Procedure#/Z;

End F’seu;:iéac-ﬂde

FIGURE 5: PseudoCode that demonstrates behavemm ekample, in the case of a
specific application; it is advised that the samppligation is used with all examples.

After all the above is explained to students, eawh is asked to come up with a title for a
survey. The homework#1 of this class is to wrisaievey paper. As seen from the
references, some students were able to publishitbeiework in a JCR journal:)



3. Initial idea analysis paper

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

a) To get the time-stamp.

b) To give some rough analysis (analytics or simukatioimplementation),
which shows that the idea (the hypothesis) is whuttiner analysis.

c) To have a published paper, to put it as an appesfdixesearch proposals.

These papers are not welcome by most journalsptigenerate citations, but do generate
good response from colleagues, if given to thenmaf@lysis. For an idea paper or a
position paper to be published, it has to includeamly the idea, but some analysis, as
well. Consequently, the lines to follow refer talbthe ideas and analyses.

Ideas can be created along a number of differetitadelogies. Four of them are
mentioned here. Homework #2 is to generate eidfgrdnt ideas along the four
methodologies presented next. Figure 6 shedsaiglihe essence of what follows.

Mendel eyevization: Catalyst versus Accelerator

If one of the classification classes includes nanegles, it first has to be checked why is
that so. If it is so because it makes no sensappropriate explanation is in place. If it is
so because the technology or the applicationsatrget ready for such an approach, one
can act in the same way as the famous chemists élyel: empty positions in any
classification are potential avenues leading to mes@ntions. As indicated in Figure 6A,
these inventions sometimes need a catalyst (an@sthat makes an invention happen)
or an accelerator (a resource that turns a knowaniion without potentials into an
invention with potentials). We refer to such anraggh as: Mendeleyevization.

Hybridization: Symbiosis versus Synergy

Sometimes two classification classes can be cordbineorder to obtain a hybrid
solution (hybridization). Hybrid solutions can bargiotic (measuring the conditions in
the environment and switching from one approadhecother, so that each approach is
active all the time while the conditions are sutht tit provides better performance
compared to the other approach) or synergisti@a{ecrg a new approach, which, for each
particular solution element takes the better sofuélement of two different approaches).
This is shown in Figure 6B. The assumption hetbas one solution is better under one
set of conditions, and the other solution is baiteter another set of conditions. Another
assumption is that solution elements of one salui@ better in one domain and that
solution elements of another solution are bett@miother domain.
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Transdisciplinarization: Modifications versus Mutations

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

Retrajectorization: Reparametrization versus Regranularization

Sometimes it is simply the best to take a rese@apbctory different (even opposite)
compared to what others take (retrajectorizatidbh different (opposite) research
trajectory makes sense either if a more detailedfggarameters is in place (due to
technology changes), or because parameters ohtli@ement have changed
permanently (due to application changes), as inelice Figure 6D. The two alternatives
are referred to as a reparametrization and regaenation.

4. Simulation based comparison paper

The first step in the process leading to a simoiabiased comparison paper is to build a
simulator that is able to simulate all collectepraches. Therefore the first lecture of
this unit explains various approaches for buildangimulator.

Since there is no time in a one semester courieil a full blown and scientifically
effective simulator, homework#3 is related justite pseudo-code or the UML
description of the simulator that can be built &tar time.

The full blown simulator is built only by those whlecide to continue their PhD research
with a follow up course oriented to practical worke follow up course is a project
course, not elaborated in this paper.

5. Research paper

The major purpose of the research paper is to ibesan innovation and to demonstrate
that, under certain conditions, it has a bettefgperance and/or complexity, compared to
the best one from the open literature. The magpssin the process are:



a) To create an invention.

b) To perform a rigorous analysis, to demonstratetti@invented solution is better
than the best one from the open literature undeciBp set of conditions, and to
show what these conditions are.

c) To write the paper using a methodologically corteatplate.

The three elements of the process are elaborat¢d ne

As far as the creation of an invention, the cotirseteaches selected issues from the
theory and practice of creativity [Doerfler2008friedman2010], [Paterson2001],
[Perl2009]. After that, the third homework is asgd (homework#4), to come up with a
PhD-able solution better than the best one fronogien literature. When students start
complaining that it is not realistic to expect themtreate a solution which is better than
the one created at a world’s major university ogilicon Valley, | tell them that
something like that is possible for the followireglistic reasons:

a) Darwin’s Selection Theory works better for peopteni poor countries.

b) Majority of those working at major universitiesiarSilicon Valley, also come
from poor countries.

c) Writing a good research paper paves the way foatitleor to one day end up at a
world’s greatest university or in Silicon Valleyhieh means that motivation of a
student from a poor country would be much higher.

Motivation is a major prerequisite for creativity!
Various ideas of students are discussed in frotlt@entire classroom in two phases:

a) In phase number one, everybody is asked to atteckdea with a goal to prove
that it does not represent an improvement.

b) If the idea survives the phase one, phase twotesethin which everybody is
supposed to help improve the idea, so it becomess better.

Of course, the idea that survives the phase otfesiclassroom, may not survive a
rigorous discussion of experts at a world’s majanference. However, in the classroom
environment, the major issue is that students leamto think, and not how to advance
the world science.

As far as the research methodology, the streswiclassroom is on mathematics based
proofs, simulation based proofs, and implementadb@sed proofs. These three
approaches are taught using the well establistfecereces [Milutinovic1996],
[Milutinovic1997], [Milutinovic2007].

It is also underlined that it is not only importdhat the invention be better, but that it is
also less complex to implement. If it is bettert tmore complex to implement, than the
price/performance should be better.



Finally, it is underlined that it is also importantprecisely specify the conditions under
which the proposed idea is better. AlImost any iddzetter under some very narrow
conditions. On the other hand, it is close to inglale to create an idea which is better
under any conditions. So, a genius amongst studantbe detected by how wide is the
set of conditions under which his/her idea is bettempared to the best solution from
the open literature.

As far as the presentation of the research reshésstudents are told that each research
paper should contain the following twelve sections:

1)

2)

3)

4)

5)

Introduction:

The minimum introductory text should contain thédwing 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 asdbals of this research.

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 ovené.

Existing solutionsand their drawbacks, looking from the viewpointimed in
introduction, and having in mind the goals defimechtroduction. Elements of
this section are:
a) A brief classification of the best solution frometbpen literature.
b) Short description of each relevant solution.
d) A detailed criticism of each presented solutiopeesally
in domains in which the proposed solution is ex@e to be better.

The proposed solutioand its essence, and why is it supposed to berbett
compared to the best solution from the open liteeatelements of this section
are:
a) Philosophical essence of the proposed solution.
b) Why the proposed solution is without drawbacks
noticed in existing solution(s).
c) What is the best methodology to prove the supeyiori
of the proposed solution, and under what conufititat holds.

Details:
This section should contain details of the bestameng the existing approaches
and of the proposed solution. The relevant deshitaild be grouped into
categories. For example:

a) Hardware details.

b) System software details

c) Application software detalils.



6) Axioms, conditions, and assumptiooisthe analysis to follow:
a) Axioms refer to axiomatic standpoints.
b) Conditions refer to realistic specifiers of the irorment.
c) Assumptions refer to simplifications that make dmalysis easier,
without jeopardizing on the quality of the fimakult.

7) Mathematical analysis:
a) Axioms, conditions, and assumptions are describatthematically.
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 analysiso show performance:
a) Simulator, logical structure and user interfacedsgcribed.
b) Simulation experiments are described.
c) Simulation results are discussed.

9) Implementation analysi® show complexity:
a) Implementation strategy is discussed for the chésemology.
b) Implementation details and complexity are presented
c) If a prototype is implemented, show some charagtienmeasurement.
If a prototype is not implemented, give some ienpéntational 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 idead aspecially to those
who volunteered to share with you some of their adeas for further
benefit of your research. Also, it is obligatorycite the relevant work of
all those who volunteered the improvement ideas.

b) To all those who helped provide the infrastructioreyour research. If this
is related to one or more research project, listrth

c) To all those who suffered by taking everyday lgsponsibilities from
you, so you could dedicate more of your time t@agsh.

12)Annotated references:
The references are more useful if listed in gro&gash topic requires different
grouping. The grouping that seems most appropitateis paper includes:
a) References related to methodology.
b) References related to examples.
c) References related to success of past students.




In this paper, the last group of references indutie ten most cited papers generated in
the past out of the course described here. Simtar phapers collect more references, most
of the listed references are from the initial afigs of the course, although some of the
latest papers may generate more citations througheir life time.

6. Analysis of the past

In early 90's, students would typically select papelated to shared memory
multiprocessing, distributed shared memory, andrbgeneous computing [Protic1996],
[Ekmecic1996], [Tartaljal996], [Tomasevic1995].

In late 90's, students would typically choose tefin software agents, Internet search,
and system engineering [Kovacevic2002], [Milano@@g], [Markovic1995],
[Milenkovic1996].

In early 2000's, the students would typically setata mining, semantic web, and
concept modeling, Internet search, or system suapoall these problems
[Horvat2000], [Jovanovic1999].

In late 2000's, the students would typically sepegters in WSN (Wireless Sensor
Networks), embedded processing, and the IoT (IeteshThings) [Babovic2012],
[Rakocevic2012].

Only the students with the best grade were allolweslibmit their paper to a journal.
Figure 7 sheds more light on the success rateea$tbmissions over the years. Figure 8
shows the overall number of references per yeapdpers published in different years.
Figure 9 gives some indications on the impact argublications. Figure 10 sheds light
on the debate: What papers generate more citatiesearch papers or survey papers?

INSERT FIG 7

Figure 7: Success rates of paper submissions: Oinilized percentage of class with
permission to submit. (B) Normalized paper acceggaate of those permitted to submit.
(C) Among the student with accepted papers, howyrearolled a PhD program later.
Explanation: Curve A is almost monotonically desiag due to the fact that the class
was not formal in the beginning and only the bastients opted to take informal

lectures. After the class became formal, the stuldedy became larger, and
consequently, not all of them were extraordinamytv@ B had ups and downs, with peeks
separated about twelve years apart, which coultldmnsequence of the motivation ups
and downs of the teacher. Curve C is at hundrecepérexcept in years characterized
with an industry boom.



INSERT FIG 8

Figure 8: Citation analysis for the ten most rafieszl papers. Explanation: It is clear that
in some years the production was of a higher gydhat seems to be coinciding with
years in which the world’s top industry was gividignations to the department. The Y
axis refers to the total number of citations far tbp 10 papers.

INSERT FIG 9

Figure 9: Impact of the existence of another supegyer. Explanation: This figure gives
a result which was absolutely unexpected. The d&pien was that existence of a survey
would decrease citations of our survey, but it lesq@ol absolutely the opposite. This
means that the quality is more important than tieegxistence of another survey paper
on the same subject. The paper with 2 precede@gpapers was the paper by Protic at
al [Protic 1996]. The paper with one preceded suwas the paper by Tomasevic at al
[Tomasevic1993]. The paper with no preceded suweythe paper by Jovanovic at al
[Jovanovic1999].

INSERT FIG 10

Figure 10: Survey papers versus research papesas,geherates more citations?
Explanation: Surveys generate more, unless anagireary research paper is generated
in a popular field.
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9. Appendix

One possible research plan based on the methodpteggnted in this paper is elaborated here, wgek b
week (between two logical weeks, one can have omaooe physical weeks):

SURVEY PAPER:

1. Read about the general subject, to worm up.

2. Collect 20 to 40 papers,
on various approaches from the open literature.

3. For each example (covered by one or more papers)
write the main 7 sentences, as explained s\ghper.
Explain why the chosen template enables easyadson,
and therefore represents a contribution tanseie

4. Decide about classification criteria generatéaasification,
sort the found examples by classes,
and form Figure #1, as explained in this paper.
Explain why the proposed classification repnés@ contribution to science.

5. For each example, generate two figures
(for example, one block scheme of the strugture
and one pseudo code presentation of the dhgayit
Choose the presentation form which indicates
the essence of the class that the example ¢gelton

6. If the generated classification
includes a class without examples
(which is highly desirable,
since that points to possible new researchue®n
define the research strategy of interest fos¢h
who decide to take that avenue.
Form a section with appropriate discussions.

7. Define the research strategy for those
who decide to analyze the hybrid approaches
(those consisting of elements of two differelasses).
Hybrid approaches can be either a symbiosis
(the two solutions used interchangeably, astimglitions dictate),
or a synergy (the two solutions combined ine)o
Discuss possible new solutions or both typgsmbiosis and synergy).
Discuss other possible avenues leading to neantions
(transdisciplinarization and retrajectorizajion

8. Add the preamble and the postambule,
and create the list of annotated references.
Form the final text of the paper.
Generate a pearl of wisdom that sheds light
on the essence of the paper,
and increases the probability that the papeefezenced a lot.

9. Ask peers to review your paper,
while you look for a suitable journal to publish

10. Submit the paper to a journal.



SIMULATION-BASED COMPARISON PAPER:

1.

2.

Create a simulator that encompasses all exaraplaterest.

Create the set of test vectors (benchmarks,)etc.

. Create the simulation environment.

. Create the list of simulation experiments to. run

. Create the list of conditions of the simulateralysis.

. Create the list of assumptions of the simulasinalysis.

. Run the simulation experiments.

For each example, if an important fact is nmgsi
introduce an assumption,

and specify, make it clear,

that you are not comparing the actual systems,
but the actual-like systems.

. Present and discuss the results of simulation.

Form the final text of the paper.

. Ask peers to review your paper,

and think about the journal to submit it.

10. Submit the paper.



INITIAL IDEAANALYSIS PAPER:
1. Extract the best ideas from the discussiongdéatte survey paper.

2. Explain the ideas and the evaluation methodotodye used.
Try to do some analytical proof that it makease to invest
effort, time, and money,
into the analysis of the idea under considenati
A simple simulation or implementation analysis
is also a possibility.

3. Write the paper, bounce it off the peers, armsuit.

RESEARCH PAPER:

1. For the best subset of ideas from the positapep
make appropriate simulator changes,
and run the newly generated original solutions,
comparatively with the best solution from thpeen literature.
Create the tables and figures with results.

2. Write the paper.

3. Bounce the paper off the peers, and submitatjournal.



