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Abstract

Modeling and simulation (M&S) is a useful tool to evaluate the performance of computer networks both
at  the  production  and  developmental  phases.  It  is  widely  used  by  researchers,  practitioners  and
students  to  analyze  the  behavior  of  computer  networks,  since  disruptions  or  service  performance
degradations are avoided. In this chapter, a brief analysis of the M&S paradigm applied to assess the
performance  of  computer  networks  is  presented.  First,  a  theoretical  background  on  performance
modeling  and  model  validation  is  introduced.  Similarly,  wellknown  fundamentals  of  eventbased
simulation  are  discussed  concisely.  The  set  of  metrics  that  can  be  used  at  each  network  layer  to
assess the performance of a simulated computer network are also described and summarized. Since
discreteevent  simulation  is  the  most  common  approach  to  perform  network  simulation,  the  most
important  network  simulators  based  on  such  an  approach  are  reviewed,  and  the  architecture  of  a
reference network simulator  is also depicted. Finally, a case study of performance M&S is  illustrated
using  an  assessment  of  an  overlay  network  for  multimedia  interactive  communications.  ©  2015
Elsevier Inc. All rights reserved.

Author keywords

Computer networks; Modeling; Performance; Simulation; Verification

ISBN: 9780128011584;9780128008874 Source Type: Book  Original language: English
DOI: 10.1016/B9780128008874.000079 Document Type: Book Chapter

Publisher: Elsevier Inc.

References (39)

(1990) Network modeling, simulation, and analysis. Electrical and computer engineering
Taylor & Francis, R.F. Garzia, M.R. Garzia (Eds.)

Guizani, M., Rayes, A., Khan, B., AlFuqaha, A.

Network Modeling and Simulation: A Practical Perspective 
(2010) Network Modeling and Simulation: A Practical Perspective, pp. 281. Cited 9 times.
http://onlinelibrary.wiley.com/book/10.1002/9780470515211

ISBN: 9780470035870
doi: 10.1002/9780470515211

Taylor, H.E., Karlin, S.
(1998) An introduction to stochastic modeling. Cited 575 times.
Academic Press, San Diego, CA, 3rd ed.

Chapters in this Book

View Scopus record for this book
31 Chapters found in Scopus
Wireless and mobile technologies and protocols and
their performance evaluation

Preface

Network planning and designing

Rate adaptation algorithms for reliable multicast
transmissions in wireless LANs

Simulation techniques for evaluating energy
efficient heuristics for backbone optical networks

Wireless cognitive network technologies and
protocols

Generating realistic workload for web performance
studies

Cited by 0 documents

Inform me when this document is cited in Scopus:

Set citation alert   |   Set citation feed

Related documents

Cosimulation of wireless networked control systems
over mobile ad hoc network using SIMULINK and
OPNET 
Hasan, M.S. , Yu, H. , Carrington, A. 
(2009) IET Communications

Cosimulation platforms for codesign of networked
control systems: An overview 
Li, W. , Zhang, X. , Li, H. 
(2014) Control Engineering Practice

Simulation of distributed wireless networked control
systems over MANET using OPNET 
Hasan, M.S. , Yu, H. , Griffiths, A. 
(2007) 2007 IEEE International Conference on Networking,
Sensing and Control, ICNSC'07

View all related documents based on references 

Find more related documents in Scopus based on:
 Page   Export  | Print  | Email  | Create bibliography

 

Get it @ Carleton  View at Publisher

 

Authors Keywords

Register  Login

http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=36810023700&zone=relatedDocuments
http://www.scopus.com/record/display.url?eid=2-s2.0-84940094877&origin=recordpage
http://www.scopus.com/alert/form/MyAlerts.url?zone=TopNavBar&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940069624&origin=recordpage
http://www.scopus.com/record/display.url?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-67651235792&noHighlight=false&relpos=0
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=36810953600&zone=relatedDocuments
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1016%2fB978-0-12-800887-4.00007-9&locationID=1&categoryID=4&eid=2-s2.0-84940049104&issn=&linkType=ViewAtPublisher&year=2015&origin=recordpage&dig=7216e9a78732b682992de5aad82efb09
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=35214204600&zone=relatedDocuments
http://www.scopus.com/record/display.url?eid=2-s2.0-84940094874&origin=recordpage
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=22034230400&zone=relatedDocuments
http://www.scopus.com/record/display.url?eid=2-s2.0-84940027892&origin=recordpage
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=56011470600&zone=relatedDocuments
http://www.scopus.com/record/display.url?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-34748864687&noHighlight=false&relpos=2
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1002%252f9780470515211%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dGuizani%26rft.aufirst%3dM.%26rft.issn%3d%26rft.volume%3d%26rft.issue%3d%26rft.date%3d2010%26rft.spage%3d%26rft.epage%3d%26rft.pages%3d%26rft.artnum%3d%26rft.title%3dNetwork%2bModeling%2band%2bSimulation%253a%2bA%2bPractical%2bPerspective%26rft.atitle%3dNetwork%2bModeling%2band%2bSimulation%253a%2bA%2bPractical%2bPerspective%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-84891575465&issn=&linkType=TemplateLinking&year=2010&zone=outwardlinks&origin=reflist&dig=096f9b5ebf1b1e0b3cf9faca384e4bbf
http://www.scopus.com/authid/detail.url?authorId=56681301000&amp;eid=2-s2.0-84940049104
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=55057477600&zone=relatedDocuments
http://www.scopus.com/record/display.url?eid=2-s2.0-84940069625&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940038808&origin=recordpage
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84891575465&src=s&origin=reflist&refstat=core
http://www.scopus.com/alert/create/document.url?eid=2-s2.0-84940049104&view=extended&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940093667&origin=recordpage
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1016%252fB978-0-12-800887-4.00007-9%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dSu%25c3%25a1rez%26rft.aufirst%3dF.J.%26rft.issn%3d%26rft.volume%3d%26rft.issue%3d%26rft.date%3d2015-04-22%26rft.spage%3d187%26rft.epage%3d223%26rft.pages%3d187-223%26rft.artnum%3d%26rft.title%3dModeling%2band%2bSimulation%2bof%2bComputer%2bNetworks%2band%2bSystems%253a%2bMethodologies%2band%2bApplications%26rft.atitle%3dComputer%2bnetworks%2bperformance%2bmodeling%2band%2bsimulation%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=1&categoryID=6&eid=2-s2.0-84940049104&issn=&linkType=TemplateLinking&year=2015&zone=outwardlinks&origin=recordpage&dig=2026a07256c406ae12dd1a3ded3082f6
http://www.scopus.com/record/display.url?eid=2-s2.0-84940040282&origin=recordpage
https://www.scival.com/
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=56011470600&zone=relatedDocuments
http://www.scopus.com/search/submit/references.url?sort=plf-f&src=r&imp=t&sid=942DDFAC5808468193D251CCC393D9E8.WeLimyRvBMk2ky9SFKc8Q%3a420&sot=rec&sdt=citedreferences&sl=23&s=EID%282-s2.0-84940049104%29&origin=recordpage&citeCnt=1&citingId=2-s2.0-84940049104
http://www.scopus.com/record/display.url?eid=2-s2.0-84940094828&origin=recordpage
http://onlinelibrary.wiley.com/book/10.1002/9780470515211
http://www.scopus.com/record/display.url?eid=2-s2.0-84940055637&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940034286&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940029561&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940062514&origin=recordpage
http://www.scopus.com/home.url?zone=header&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940034014&origin=recordpage
https://www.scopus.com/customer/profile/display.url
http://www.scopus.com/record/display.url?eid=2-s2.0-84940094852&origin=recordpage
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fsfx.scholarsportal.info%2fcarleton%3fsid%3dElsevier%3aScopus%26issn%3d%26volume%3d%26issue%3d%26spage%3d187%26epage%3d223%26pages%3d187-223%26date%3d2015%26title%3dModeling%2band%2bSimulation%2bof%2bComputer%2bNetworks%2band%2bSystems%253a%2bMethodologies%2band%2bApplications%26atitle%3dComputer%2bnetworks%2bperformance%2bmodeling%2band%2bsimulation%26aufirst%3dF.J.%26aulast%3dSu%25c3%25a1rez%26coden%3d%26service_type%3dgetFullTxt&locationID=1&categoryID=11&eid=2-s2.0-84940049104&issn=&linkType=TemplateLinking&year=2015&zone=outwardlinks&origin=recordpage&dig=c821f47d644580e4fc8ea03682845c83
http://www.scopus.com/record/display.url?origin=recordpage&zone=relatedDocuments&eid=2-s2.0-84891110814&noHighlight=false&relpos=1
http://www.scopus.com/record/display.url?eid=2-s2.0-84940040492&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940055634&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940069617&origin=recordpage
http://www.scopus.com/authid/detail.url?authorId=56481081900&amp;eid=2-s2.0-84940049104
http://www.scopus.com/record/display.url?eid=2-s2.0-84940039493&origin=recordpage
http://www.library.carleton.ca/
http://www.scopus.com/record/display.url?eid=2-s2.0-84940024800&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940094855&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940053905&origin=recordpage
http://www.scopus.com/search/submit/mlt.url?eid=2-s2.0-84940049104&src=s&all=true&origin=recordpage&method=aut&zone=relatedDocuments
http://www.scopus.com/authid/detail.url?authorId=24832752800&amp;eid=2-s2.0-84940049104
http://www.scopus.com/authid/detail.url?authorId=35119558200&amp;eid=2-s2.0-84940049104
http://www.scopus.com/results/docList.url?listId=myList&origin=recordpage&zone=TopNavBar
http://www.scopus.com/search/form.url?zone=TopNavBar&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940028141&origin=recordpage
http://www.scopus.com/search/submit/mlt.url?eid=2-s2.0-84940049104&src=s&all=true&origin=recordpage&method=key&zone=relatedDocuments
http://www.scopus.com/record/display.url?eid=2-s2.0-84940099834&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940055660&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940055137&origin=recordpage
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=35178183700&zone=relatedDocuments
http://www.scopus.com/authid/detail.url?origin=recordpage&authorId=55057477600&zone=relatedDocuments
http://www.scopus.com/results/rss/handler.url?citeEid=2-s2.0-84940049104
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0004126844&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/record/display.url?eid=2-s2.0-84940055137&origin=recordpage
javascript:void(0);
http://www.scopus.com/record/display.url?eid=2-s2.0-84940062495&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940051488&origin=recordpage
http://www.scopus.com/customer/settings.url?zone=TopNavBar&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84891575465&origin=reflist
http://www.scopus.com/search/submit/mlt.url?eid=2-s2.0-84940062514&src=s&all=true&origin=recordpage&method=ref&zone=relatedDocuments
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1002%2f9780470515211&locationID=3&categoryID=4&eid=2-s2.0-84891575465&issn=&linkType=ViewAtPublisher&year=2010&origin=reflist&dig=ae754595de85a8fcd91357afeed6410e


9/7/2015 Scopus  Document details

http://www.scopus.com/record/display.url?eid=2s2.084940049104&origin=SingleRecordEmailAlert&txGid=942DDFAC5808468193D251CCC393D9E8.WeLi… 2/5

 

4

 

5

 

6

 

7

 

8

 

9

 

10

 

11

 

12

 

13

 

14

 

15

 

Burbank, J., Kasch, W., Ward, J.
(2011) An introduction to network modeling and simulation for the practicing engineer. The
ComSoc guides to communications technologies. Cited 4 times.
John Wiley & Sons, Hoboken, NJ

Wainer, G.A.
(2009) Discreteevent modeling and simulation: a practitioner's approach. Cited 138 times.
CRC Press, Inc., Boca Raton, FL, USA

Law, A.M., Kelton, D.M.
(1999) Simulation modeling and analysis. Cited 5831 times.
McGrawHill Higher Education, New York, NY

Pidd, M.
(1988) Computer simulation in management science. Cited 490 times.
John Wiley & Sons, Hoboken, NJ

Sokolowski, J., Banks, C.
(2009) Principles of modeling and simulation: a multidisciplinary approach. Cited 56 times.
John Wiley & Sons, Hoboken, NJ

Marsan, M.A., Bobbio, A., Donatelli, S.

(1996) Petri nets. Vol. 1491 of lecture notes in computer science, pp. 211256.
Springer, W. Reisig, G. Rozenberg (Eds.)

Bolch, G., Greiner, S., de Meer, H., Trivedi, K.S.
(2006) Queueing networks and Markov chainsmodeling and performance evaluation with
computer science applications. Cited 992 times.
John Wiley & Sons, Hoboken, NJ

Wählisch, M.
(2010) Modeling the network topology
Springer, p. 47186 [chapter 22]

Sasnauskas, R., Weingärtner, E.
(2010) Modeling transport layer protocols
Springer, p. 38999 [chapter 17]

Aktas, I., King, T., Mengi, C.
(2010) Modeling application traffic
Springer, p. 39726 [chapter 18]

Mühleisen, M., Jennen, R., Kirsche, M.
(2010) Wireless networking use cases
Springer, p. 30525 [chapter 13]

Alouini, M.S., Goldsmith, A.J.

Area spectral efficiency of cellular mobile radio systems 
(1999) IEEE Transactions on Vehicular Technology, 48 (4), pp. 10471066. Cited 251 times.
doi: 10.1109/25.775355

Vlavianos, A., Law, L.K., Broustis, I., Krishnamurthy, S.V., Faloutsos, M.

 

 

 

 

 

 

 

 

 

 

 

Get it @ Carleton  View at Publisher

http://www.scopus.com/record/display.url?eid=2-s2.0-84940027892&origin=recordpage
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-65249182689&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/record/display.url?eid=2-s2.0-84940056872&origin=recordpage
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-77949506764&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/record/display.url?eid=2-s2.0-84940063818&origin=recordpage
http://www.scopus.com/record/display.url?eid=2-s2.0-84940093711&origin=recordpage
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84897708830&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1109%2f25.775355&locationID=3&categoryID=4&eid=2-s2.0-0032593404&issn=00189545&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=36f7827630bf0c68ed3c19abab4521b2
http://www.scopus.com/record/display.url?eid=2-s2.0-0032593404&origin=reflist
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0032593404&src=s&origin=reflist&refstat=core
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0004312378&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1109%252f25.775355%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dAlouini%26rft.aufirst%3dM.-S.%26rft.issn%3d00189545%26rft.volume%3d48%26rft.issue%3d4%26rft.date%3d1999%26rft.spage%3d1047%26rft.epage%3d1066%26rft.pages%3d1047-1066%26rft.artnum%3d%26rft.title%3dIEEE%2bTransactions%2bon%2bVehicular%2bTechnology%26rft.atitle%3dArea%2bspectral%2befficiency%2bof%2bcellular%2bmobile%2bradio%2bsystems%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-0032593404&issn=00189545&linkType=TemplateLinking&year=1999&zone=outwardlinks&origin=reflist&dig=d2f74c16b13f3bbe8a77d14257a02954
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0003404858&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0003791247&src=s&origin=reflist&refstat=dummy


9/7/2015 Scopus  Document details

http://www.scopus.com/record/display.url?eid=2s2.084940049104&origin=SingleRecordEmailAlert&txGid=942DDFAC5808468193D251CCC393D9E8.WeLi… 3/5

16

 

17

 

18

 

19

 

20

 

21

 

22

 

23

 

24

 

25

 

26

(2008) Personal indoor and mobile radio communications (PIMRC). IEEE 19th International
Symposium, pp. 16. Cited 36 times.

Bangolae, S., Wright, C., Trecker, C., Emmelmann, M., Mlinarsky, F.

(2005) IEEE 802.11 TGt Wireless Performance Prediction Task Group
November, 1418 Vancouver, Canada, substantive Standard Draft Text. Accepted into the IEEE
P802.11.2 Draft Recommended Practice.

Jain, R., Chiu, D.M., Hawe, W.

DEC Research Report TR301. 1984.

Draves, R., Padhye, J., Zill, B.

(2004) Proceedings of the 19th conference on applications, pp. 133144. Cited 239 times.
technologies, architectures, and protocols for computer communications (SIGCOMM '04).
Portland, OR, USA

De Couto, D.S.J., Aguayo, D., Bicket, J., Morris, R.

A HighThroughput Path Metric for MultiHop Wireless Routing 
(2003) Proceedings of the Annual International Conference on Mobile Computing and
Networking, MOBICOM, pp. 134146. Cited 644 times.

Draves, R., Padhye, J., Zill, B.

Routing in multiradio, multihop wireless mesh networks 
(2004) Proceedings of the Annual International Conference on Mobile Computing and
Networking, MOBICOM, pp. 114128. Cited 747 times.

Di, P., Wählisch, M., Wittenburg, G.
(2010) Modeling the network layer and routing protocols
Springer, p. 35984 [chapter 16]

Freeman, L.C.

(1977) Sociometry, 40 (1), pp. 3541. Cited 2089 times.

Xylomenos, George, Polyzos, George C.

TCP and UDP performance over a wireless LAN 
(1999) Proceedings  IEEE INFOCOM, 2, pp. 439446. Cited 67 times.

Yang, L.T., Guo, M.

HighPerformance Computing: Paradigm and Infrastructure 
(2006) HighPerformance Computing: Paradigm and Infrastructure, pp. 1778. Cited 12 times.
http://onlinelibrary.wiley.com/book/10.1002/0471732710

ISBN: 047165471X; 9780471654711
doi: 10.1002/0471732710

Kaune, S., Wählisch, M., Pussep, K.
(2010) Modeling the internet delay space and its application in large scale P2P simulations
Springer, p. 42746 [chapter 19]

 

 

 

 

Get it @ Carleton

Get it @ Carleton

 

 

Get it @ Carleton

Get it @ Carleton  View at Publisher

 

http://www.scopus.com/record/display.url?eid=2-s2.0-11244335412&origin=reflist
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1002%252f0471732710%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dYang%26rft.aufirst%3dL.T.%26rft.issn%3d%26rft.volume%3d%26rft.issue%3d%26rft.date%3d2006%26rft.spage%3d1%26rft.epage%3d778%26rft.pages%3d1-778%26rft.artnum%3d%26rft.title%3dHigh-Performance%2bComputing%253a%2bParadigm%2band%2bInfrastructure%26rft.atitle%3dHigh-Performance%2bComputing%253a%2bParadigm%2band%2bInfrastructure%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-84889470791&issn=&linkType=TemplateLinking&year=2006&zone=outwardlinks&origin=reflist&dig=ded374052848e2d42cae993026783dce
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dDe%2bCouto%26rft.aufirst%3dD.S.J.%26rft.issn%3d%26rft.volume%3d%26rft.issue%3d%26rft.date%3d2003%26rft.spage%3d134%26rft.epage%3d146%26rft.pages%3d134-146%26rft.artnum%3d%26rft.title%3dProceedings%2bof%2bthe%2bAnnual%2bInternational%2bConference%2bon%2bMobile%2bComputing%2band%2bNetworking%252c%2bMOBICOM%26rft.atitle%3dA%2bHigh-Throughput%2bPath%2bMetric%2bfor%2bMulti-Hop%2bWireless%2bRouting%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-1542359009&issn=&linkType=TemplateLinking&year=2003&zone=outwardlinks&origin=reflist&dig=8c4a409824d17cc833e6d18836f99f33
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0032652396&src=s&origin=reflist&refstat=core
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84889470791&src=s&origin=reflist&refstat=core
http://www.scopus.com/record/display.url?eid=2-s2.0-1542359009&origin=reflist
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dDraves%26rft.aufirst%3dR.%26rft.issn%3d%26rft.volume%3d%26rft.issue%3d%26rft.date%3d2004%26rft.spage%3d114%26rft.epage%3d128%26rft.pages%3d114-128%26rft.artnum%3d%26rft.title%3dProceedings%2bof%2bthe%2bAnnual%2bInternational%2bConference%2bon%2bMobile%2bComputing%2band%2bNetworking%252c%2bMOBICOM%26rft.atitle%3dRouting%2bin%2bmulti-radio%252c%2bmulti-hop%2bwireless%2bmesh%2bnetworks%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-11244335412&issn=&linkType=TemplateLinking&year=2004&zone=outwardlinks&origin=reflist&dig=097bed7a585fbad188fcb1735510ec88
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-11244335412&src=s&origin=reflist&refstat=core
http://www.scopus.com/record/display.url?eid=2-s2.0-84889470791&origin=reflist
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1002%2f0471732710&locationID=3&categoryID=4&eid=2-s2.0-84889470791&issn=&linkType=ViewAtPublisher&year=2006&origin=reflist&dig=9cfbabdb77655e11a8c3c2c13e1044ab
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-74349100827&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-1542359009&src=s&origin=reflist&refstat=core
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-13844302260&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dXylomenos%26rft.aufirst%3dGeorge%26rft.issn%3d0743166X%26rft.volume%3d2%26rft.issue%3d%26rft.date%3d1999%26rft.spage%3d439%26rft.epage%3d446%26rft.pages%3d439-446%26rft.artnum%3d%26rft.title%3dProceedings%2b-%2bIEEE%2bINFOCOM%26rft.atitle%3dTCP%2band%2bUDP%2bperformance%2bover%2ba%2bwireless%2bLAN%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-0032652396&issn=0743166X&linkType=TemplateLinking&year=1999&zone=outwardlinks&origin=reflist&dig=15ca6ad147aacfac0fa294f7013ac783
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84865730611&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/record/display.url?eid=2-s2.0-0032652396&origin=reflist
http://onlinelibrary.wiley.com/book/10.1002/0471732710


9/7/2015 Scopus  Document details

http://www.scopus.com/record/display.url?eid=2s2.084940049104&origin=SingleRecordEmailAlert&txGid=942DDFAC5808468193D251CCC393D9E8.WeLi… 4/5

 

27

 

28

 

29

 

30

 

31

 

32

 

33

 

34

 

35

 

36

 

37

 

38

Sinclair, J.B.
(2004) Simulation of computer systems and network: a process oriented approach. Cited 5 times.
Cambridge University Press, Cambridge, England

Jain, R.
(1991) The art of computer systems performance analysistechniques for experimental design,
measurement, simulation, and modeling. Wiley professional computing. Cited 2176 times.
Wiley, New York, NY

Knuth, D.E.

(1997) , 2, pp. 1026. Cited 338 times.
AddisonWesley Professional, Section 3.2.1: The linear congruential method

Park, Stephen K., Miller, Keith W.

Random number generators: Good ones are hard to find 
(1988) Communications of the ACM, 31 (10), pp. 11921201. Cited 510 times.
doi: 10.1145/63039.63042

Tausworthe, R.C.

(1965) Math Comput, 19 (90), pp. 201209. Cited 174 times.

Matsumoto, M., Nishimura, T.

Mersenne Twister: a 623dimensionally equidistributed uniform pseudorandom
number generator
(1998) ACM Transactions on Modeling and Computer Simulation, 8 (1), pp. 330. Cited 2135 times.

Greenwood, P.E., Nikulin, M.S.
(1996) A guide to Chisquared testing. Cited 263 times.
WileyInterscience

Massey, F.J.

(1951) J Am Stat Assoc, 46 (253), pp. 6878. Cited 1075 times.

Fujimoto, R.M., Perumalla, K.S., Riley, G.F.
(2006) Network simulation. Synthesis lectures on communication networks
Morgan & Claypool Publishers

Kunz, G.
(2010) Parallel discrete event simulation
Springer, [chapter 8], p. 12131

Granda, J.C., Nuño, P., García, D.F., Suárez, F.J.

Autonomic Platform for Synchronous eTraining in Dispersed Organizations 
(2013) Journal of Network and Systems Management, 23 (1), pp. 183209. Cited 2 times.
http://www.kluweronline.com/issn/10647570

doi: 10.1007/s1092201392904

Granda, J.C., Nuño, P., Suárez, F.J., Pérez, M.A.

 

 

 

Get it @ Carleton  View at Publisher

 

Get it @ Carleton  View at Publisher

 

 

 

 

Get it @ Carleton  View at Publisher

http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0003898205&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/record/display.url?eid=2-s2.0-0024090481&origin=reflist
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0002809085&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1007%2fs10922-013-9290-4&locationID=3&categoryID=4&eid=2-s2.0-84921066512&issn=10647570&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=bbb578fcc264159a0634de762d56d189
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0003294665&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1145%2f272991.272995&locationID=3&categoryID=4&eid=2-s2.0-0031599142&issn=10493301&linkType=ViewAtPublisher&year=1998&origin=reflist&dig=31989c9e2d295b91f30e51c83b6fe674
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0031599142&src=s&origin=reflist&refstat=core
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1145%252f63039.63042%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dPark%26rft.aufirst%3dStephen%2bK.%26rft.issn%3d00010782%26rft.volume%3d31%26rft.issue%3d10%26rft.date%3d1988%26rft.spage%3d1192%26rft.epage%3d1201%26rft.pages%3d1192-1201%26rft.artnum%3d%26rft.title%3dCommunications%2bof%2bthe%2bACM%26rft.atitle%3dRandom%2bnumber%2bgenerators%253a%2bGood%2bones%2bare%2bhard%2bto%2bfind%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-0024090481&issn=00010782&linkType=TemplateLinking&year=1988&zone=outwardlinks&origin=reflist&dig=e52667950a7c1c21b564c15b6f37ad39
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84884546616&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0024090481&src=s&origin=reflist&refstat=core
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1007%252fs10922-013-9290-4%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dGranda%26rft.aufirst%3dJ.C.%26rft.issn%3d10647570%26rft.volume%3d23%26rft.issue%3d1%26rft.date%3d2013%26rft.spage%3d183%26rft.epage%3d209%26rft.pages%3d183-209%26rft.artnum%3d%26rft.title%3dJournal%2bof%2bNetwork%2band%2bSystems%2bManagement%26rft.atitle%3dAutonomic%2bPlatform%2bfor%2bSynchronous%2be-Training%2bin%2bDispersed%2bOrganizations%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-84921066512&issn=10647570&linkType=TemplateLinking&year=2013&zone=outwardlinks&origin=reflist&dig=41a9462cfba5bd73fecbce2e5398e8e5
http://www.scopus.com/record/display.url?eid=2-s2.0-84921066512&origin=reflist
http://www.scopus.com/record/display.url?eid=2-s2.0-0031599142&origin=reflist
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84921066512&src=s&origin=reflist&refstat=core
http://www.kluweronline.com/issn/1064-7570
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0003454649&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dMatsumoto%26rft.aufirst%3dM.%26rft.issn%3d10493301%26rft.volume%3d8%26rft.issue%3d1%26rft.date%3d1998%26rft.spage%3d3%26rft.epage%3d30%26rft.pages%3d3-30%26rft.artnum%3d%26rft.title%3dACM%2bTransactions%2bon%2bModeling%2band%2bComputer%2bSimulation%26rft.atitle%3dMersenne%2bTwister%253a%2ba%2b623-dimensionally%2bequidistributed%2buniform%2bpseudo-random%2bnumber%2bgenerator%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-0031599142&issn=10493301&linkType=TemplateLinking&year=1998&zone=outwardlinks&origin=reflist&dig=927552da692f7fbf23f5903e85ec865b
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0001551037&src=s&origin=reflist&refstat=dummy
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1145%2f63039.63042&locationID=3&categoryID=4&eid=2-s2.0-0024090481&issn=00010782&linkType=ViewAtPublisher&year=1988&origin=reflist&dig=82e61383a73817d4251e68e4132baaf1


9/7/2015 Scopus  Document details

http://www.scopus.com/record/display.url?eid=2s2.084940049104&origin=SingleRecordEmailAlert&txGid=942DDFAC5808468193D251CCC393D9E8.WeLi… 5/5

 

39

Top of page

EpSyLon: A synchronous elearning platform for staff training in large
corporations
(2013) Multimedia Tools and Applications, 66 (3), pp. 431463. Cited 2 times.
doi: 10.1007/s1104201210619

L'Ecuyer, P.

Good parameters and implementations for combined multiple recursive random
number generators
(1999) Operations Research, 47 (1), pp. 159164. Cited 149 times.

   Suárez, F.J.; University of Oviedo, Spain
© Copyright 2015 Elsevier B.V., All rights reserved.

1 of 1 

Get it @ Carleton  View at Publisher

Get it @ Carleton  View at Publisher

About Scopus
What is Scopus
Content coverage
Scopus Blog
Scopus API

Language
日本語に切り替える
切换到简体中文
切換到繁體中文

Customer Service
Help and Contact
Live Chat

About
Elsevier
Terms and Conditions
Privacy Policy

Copyright © 2015 Elsevier B.V. All rights reserved.Scopus® is a registered trademark of Elsevier B.V. 
Cookies are set by this site. To decline them or learn more, visit our Cookies page.

http://www.elsevier.com/
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dL%2527Ecuyer%26rft.aufirst%3dP.%26rft.issn%3d0030364X%26rft.volume%3d47%26rft.issue%3d1%26rft.date%3d1999%26rft.spage%3d159%26rft.epage%3d164%26rft.pages%3d159-164%26rft.artnum%3d%26rft.title%3dOperations%2bResearch%26rft.atitle%3dGood%2bparameters%2band%2bimplementations%2bfor%2bcombined%2bmultiple%2brecursive%2brandom%2bnumber%2bgenerators%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-0000181327&issn=0030364X&linkType=TemplateLinking&year=1999&zone=outwardlinks&origin=reflist&dig=c074142cff0df8c50aa734127354afcb
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-84879926717&src=s&origin=reflist&refstat=core
http://www.elsevier.com/solutions/scopus/content
http://www.scopus.com/personalization/switch/Chinese.url?origin=recordpage&zone=footer&locale=zh_TW
http://blog.scopus.com/
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fwc2pu2sa3d.search.serialssolutions.com%2f%3furl_ver%3dZ39.88-2003%26ctx_ver%3dZ39.88-2003%26ctx_enc%3dinfo%3aofi%2fenc%3aUTF-8%26rft_id%3dinfo%3adoi%2f10.1007%252fs11042-012-1061-9%26rft_val_fmt%3dinfo%3aofi%2ffmt%3akev%3amtx%3ajournal%26rft.genre%3dunknown%26rft.aulast%3dGranda%26rft.aufirst%3dJ.C.%26rft.issn%3d13807501%26rft.volume%3d66%26rft.issue%3d3%26rft.date%3d2013%26rft.spage%3d431%26rft.epage%3d463%26rft.pages%3d431-463%26rft.artnum%3d%26rft.title%3dMultimedia%2bTools%2band%2bApplications%26rft.atitle%3dE-pSyLon%253a%2bA%2bsynchronous%2be-learning%2bplatform%2bfor%2bstaff%2btraining%2bin%2blarge%2bcorporations%26rfr_id%3dinfo%3asid%2fElsevier%3aScopus&locationID=3&categoryID=6&eid=2-s2.0-84879926717&issn=13807501&linkType=TemplateLinking&year=2013&zone=outwardlinks&origin=reflist&dig=5e7c5dc23319c7f22169595261b137aa
http://www.scopus.com/standard/contactUs.url?pageOrigin=footer
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1007%2fs11042-012-1061-9&locationID=3&categoryID=4&eid=2-s2.0-84879926717&issn=13807501&linkType=ViewAtPublisher&year=2013&origin=reflist&dig=aa7272c638bb62891823c94a3b842777
http://www.elsevier.com/
http://www.scopus.com/search/submit/citedby.url?eid=2-s2.0-84940049104&refeid=2-s2.0-0000181327&src=s&origin=reflist&refstat=core
http://www.elsevier.com/
http://www.elsevier.com/legal/privacy-policy
http://www.scopus.com/record/display.url?eid=2-s2.0-84879926717&origin=reflist
http://www.scopus.com/personalization/switch/Japanese.url?origin=recordpage&zone=footer&locale=ja_JP
http://www.elsevier.com/solutions/scopus
http://help.scopus.com/flare/schelp_CSH.htm#useofcookies.htm
http://www.scopus.com/personalization/switch/Chinese.url?origin=recordpage&zone=footer&locale=zh_CN
http://dev.elsevier.com/
http://www.elsevier.com/legal/elsevier-website-terms-and-conditions
http://www.scopus.com/redirect/linking.url?targetURL=http%3a%2f%2fdx.doi.org%2f10.1287%2fopre.47.1.159&locationID=3&categoryID=4&eid=2-s2.0-0000181327&issn=0030364X&linkType=ViewAtPublisher&year=1999&origin=reflist&dig=0dc81045cd5297c73e86572aa02bff5c
https://help.elsevier.com/app/chat/chat_launch_OSCS/p/8150
http://www.scopus.com/record/display.url?eid=2-s2.0-0000181327&origin=reflist

