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I[MPEJNCIIOBUE

Janroe mocoOue SBISIETCS YacTbl0 Y9eOHO-METOAMYECKOTO
obecrieyeHust yueOHoro kypca mo Tematuke MSc4 «Texnomoruu
3eneHbIx kommyHukanui» (Technologies of Green Communication),
moaroToBiieHHOTO B pamkax mpoekra TEMPUS GREENCO «Green
Computing & Communications» (530270-TEMPUS-1-2012-1-UK-
TEMPUS-JPCR), u cinyXHUT IOMOJHEHHEM K JIEKITHOHHOMY MaTepuay,
U3N0KeHHOMY B [1].

Hacrosmuit = mpaktukym  «OHEprodQpeKTUBHBIE  METOJBI
yIpaBlieHHs TPAQPHKOM B T€TEPOTESHHBIX KOMIBIOTEPHBIX ceTsx» (Power
effective methods of management of traffic on the heterogeneous
computer networks) MOCBSIIEH aHAJIM3y COBPEMEHHOI'O COCTOSHUS H
NEPCHEKTUB Pa3BUTHS 3€JCHBIX TEXHOJIOTUI NPUMEHNUTENBHO K METOJaM
yhpaBiieHusT TpapUKOM B TE€TEPOT€HHBIX KOMITBIOTEPHBIX CETSIX U
MPOEKTHPOBAHUIO KOMIIOHEHTOB paclpelesieHHbIX HH(GOPMAaLUOHHBIX
cucreM. [IpuBoauTcst KpaTkoe U3JI0KEHHE TEOPETUIECKOr0 MaTepuana,
onucanue 1abOpaTOpHBIX Pa0OT U MPAKTHYECKUX 3aHSATHH, a TaKKe
METOANYECKHE PEKOMEHIAMU TI0 CaMOCTOSITEILHOMY HU3yUYCHHIO
Mmarepuaia Kypca. [Ipunoxxena yuebnas nporpamma Kypca MSc4.

[IpakTrdeckas yacTh Kypca COJIEPXKHUT 2 1a00paTopHbIe padOTHI H 5
MIPaKTUYECKUX 3aHSATUH.

JlaboparopHbie  paboOTBI  pacKphIBAlOT  3HEProdh(HEKTUBHYIO
HaIpaBJICHHOCTh COBPEMEHHBIX CETEBBIX TEXHOJOIWH Ha KaHaJIbHOM
YpPOBHE W TMpHU MPOSKTUPOBAHUH KOMIIOHEHTOB pacIpeeIeHHbIX
MH(QOPMALIMOHHBIX CHCTEM.

JlaGopaTopHsie paboTHI HAlleNEHBI Ha!

— HCCIICIOBaHUE 3Hepro3(HeKTUBHOCTH 0eCIPOBOIHBIX
KOMITBIOTEPHBIX CETEH;

— YMEHBIICHUS BBIYUCIHUTEIBHBIX W BPEMEHHBIX 3aTpaT M, Kak
CIIEJICTBHE, DHEPromoTeph Ha JTamax CKBO3HOTO CTPYKTYPHO-
(YHKIIMOHATLHOTO MPOEKTHPOBAHHUSI pacrpeeieHHbIX
MH(QOPMAIMOHHBIX CHCTEM; COKpAIICHUs] PAHHUX HPOEKTHBIX OIIMOOK,
NPUBOJSIINX K HEKOPPEKTHOW paboTe W MOTEpSM BBIYMCIHTENBHBIX,
BpPEMEHHBIX, HH)OPMAIIMOHHBIX U JHEPTeTHUYECKUX PECYPCOB HA JTare
SKCIITyaTaIl|H.

Ha npakTuyeckux 3aHATHIX pacCMaTpUBAIOTCS BOIIPOCHI:
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— aHanuM3a Mojielied pacueTa BpEMEHM TPaH3aKIUH B IIPOBOJIHBIX
1 OCCIIPOBOIHBIX CETSIX;

— WCIIONb30BaHUS JHEProd(M(HEKTHBHBIX METOAOB YIPaBICHUS
TpaMKOM B TIPOBOJHBIX CETAX M pa3MepoM Kajpa B OeCrpOBOIHBIX
CeTX;

— aHanu3a MPOIMYCKHOW CHOCOOHOCTH OECHpOBOAHOTO KaHala B
peKMMax YCKOPEHHOH nepenavyn HHPpOpMaIuH.

Kaxkmas 13 mabopaTopHBIX paboT M KaXKI0€ MPAKTUIECKOE 3aHATHE
BKITIOYAET: I1eJb, yueOHbIe, MPAKTUIECKUE U FCCIIEI0BATENIHCKUE 32124,
OporpaMMmy  IMOATOTOBKM; KPaTKUH  TEOPETHYECKH  MaTepuad,
MporpaMMy TPOBEICHHUS HCCIETOBAHUN; TPEOOBAaHUS K COJICPKAHHIO
OTYeTa; BAPUAHTHI 33/IaHNH; KOHTPOJIHHBIE BOIIPOCHI U 3aaHMS.

[TocoOue mMOATOTOBIEHO KOJJIGKTUBOM aBTOPOB, YYAaCTHUKaMHU
npoekta GreenCo — kadeapamu MHCTHTyTa KOMIBIOTEPHBIX CHCTEM
Opecckoro  HAalMOHANBHOTO  TIOJUTEXHHYECKOTO  YHHUBEPCHTETA
(OHITY). PenaktipoBanue BBIIOTHEHO 1.T.H., ipodeccopom po3mom
A.B. (OHITY) u a.1.H., mpodeccopom Xapuenko B.C. (XAW)

OHO  TmpenHa3HayeHO I CTYIEHTOB  YHUBEPCUTETOB,
00yJaronmxcs 1o HApaBICHUI0 KOMIBIOTEPHON WHXXEHEPHH, a TAKKe
JUISL pa0OTarONMX B YKa3aHHON OTpaciii CIEIHAaINCTOB TPU M3Y4YCHUH
3€NIEHBIX CETEBBIX TEXHOJIOTUH, a TaKXKe MOXKET OBITh IOJIE3HO IS
MIpeTioIaBaTeseil, BEAYIINX 3aHATHsI [0 COOTBETCTBYIOIINM Kypcam.

ABTOpPBI BBIpAXKAIOT OJIAarOJAPHOCTH PEIEH3EHTaM, KOJUIEraM 10
MpoekTy, KadeapaM YHHUBEPCHTETOB 3a LEHHYIO HWH(MOpPMAIHIO,
METOJIUYECKYIO MTOMOIIh ¥ KOHCTPYKTHUBHBIE TPEIIOKEHHS, KOTOpPhIE
BBICKa3bIBATUCH B MpoIecce 00CYXACHHUs MPAKTHUECKON YacTH JAHHOTO

Kypca.
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In. 34. Tabm. 2. Bibmiorp.: 37 Ha3B.
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Abstract and content

ABSTRACT

UDC 004.052
7167

Power effective methods of management f traffic on the
heterogeneous computer networks. Practicum / Drozd A,
Kharchenko V. (editors). — Department of Education and Science of
Ukraine, National aerospace university named after N. Zhukovsky
“KhAI”, 2016. — 100 p.

ISBN 978-966-662-715-8

Practical materials of “Green network technologies foundation” and
“Energy-saving traffic control in networks” modules of a study course of
MSc4 “Technologies of Green Communication” are expounded. This
book has been prepared within the framework of project TEMPUS
GREENCO "Green Computing & Communications" (530270-
TEMPUS-1-2012-1-UK-TEMPUS-JPCR) project.

The course is devoted to development of green technologies in
relation to methods of traffic management on the heterogeneous
computer networks and to design of components of the distributed
information systems. Curriculum of the MSc4 course modules, brief
theoretical materials, the description of laboratory works and a practical
training and also methodical recommendations for self-sufficient study
are given.

The book is intended for university students, postgraduate students
and lecturer specializing in the direction of green network
technologies in computer engineering and also designers and
researchers in area of designing the components of computer networks
with use of green technologies.

Ref. — 32 items, figures — 37.
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ITPUJIOXEHHME. YYEGHA S IIPOTPAMMA
DESCRIPTION OF THE MODULES

TITLE OF THE COURSE AND MODULES

Code

Course: “Technologies of Green Communication
Modules: “Green network technologies foundation”,

“Energy-saving traffic control in networks”

MSc4
MM4.1
MM4.2

Teacher(s)

Department

Coordinating: Prof. Sergey Nesterenko,

Prof. Oleksandr Drozd

Others:, Dr. Ruslan Shaporin, Dr. Martinuk
Oleksandr, Master Julia Nesterenko, Master

Anna Sugak

Computer
Intellectual
Systems and

Networks

Study cycle

Level of the module

Type of the module

Master

A

Full-time tuition

Form of delivery

Duration

Language(s)

Full-time tuition

One semester

English

Prerequisites

Prerequisites:

Information

theory;
Computer System Analysis; Advanced
Communication Systems Architectures
Foundations, Foundations of Network
protocols; Probability Theory; Modeling
Foundation knowledge and skills.

Co-requisites

(if necessary):
Skills in using network
protocol
network traffic generators

analyzers and

Credits of the | Total student | Contact hours Individual
module workload work hours
3 90 28 62

Aim of the module (course unit): competences foreseen by the
study programme

The aim of module is to create a knowledge acquisition about
technologies of green hardware computing. Obtaining skills in setting
energy-efficient modes in operation of the computer systems and their
components. Accumulation of experience in development of energy-
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aware methods and techniques for co-design of embedded systems on

chips.
Learning outcomes of Teaching/learning Assessment
module (course unit) methods methods
At the end of course, the .
successful student will be Interagt1v§ lectures,
able to- Learnmg'm Module.
.. laboratories, Evaluation
1. formulate the basic ideas N . .
of low-power hardware J ust—1q—T1me Questionnaire
. Teaching
foundations.
Interactive lectures,
2. select green solutions Learning in Module
utilized in microcontrollers | laboratories, Evaluation
and processors. Just-in-Time Questionnaire
Teaching
3. conduct comparative Interactive lectures,
analysis of throughput and | Learning in Module
power efficiency for laboratories, Evaluation
graphical processor and Just-in-Time Questionnaire
CPU. Teaching
4. analyze and optimize Interactive lectures,
power consumption in Learning in Module
FPGA projects developed laboratories, Evaluation
with using CAD Altera Just-in-Time Questionnaire
Quartus II. Teaching
Interactive lectures,
5. present both power Learning in Module
saving aspect and safety laboratories, Evaluation
one of green testing. Just-in-Time Questionnaire
Teaching
6. analyze the modern Interactive lectures,
green technologies in Learning in Module
hardware computing on laboratories, Evaluation
position of resource Just-in-Time Questionnaire
approach Teaching
7. offer the new green Interactive lectures, Module
solutions based on the Learning in Evaluation
methods of multiply effect | laboratories, Questionnaire
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and focusing it into green Just-in-Time
values Teaching
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Time and
Contact work tasks for
hours individual
work
Themes é
1 | 44
A9 « S
% B E 4 Tasks
84 d8 973
828998 3°%
14799439734
Jdd4 3488 3
1. Problems and stages of 2 2|14 1.5.
energy-saving computer Classificatio
networks development. n of energy-
1.1. Introduction in saving
energy-saving computer computer
networks. networks.
1.2. The basic features of
the energy-saving
computer networks.
1.3. The methods of
energy-saving in business
hours.
1.4. The methods of
energy-saving in off
hours.
2. The methods of 2 2|2 612 2.3.
optimization of the Standard
computer network IEEE 802.x.
resources deployment.
2.1. The methods of data
routes calculating between
source and destination
hosts.
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2.2. The methods of
resources deployment
restructuring possibility
analyses.

3. The designing of
automated  systems of
communication equipment
control.
3.1. The designing of
embedded systems of
automated switching out of
communication equipment
in off hours.

12

3.2. Systems
of distance
control of
network
equipment's
energy
managemen
t

4. The structural methods
of energy-saving wireless
computer networks co-
designing.
4.1. The methods of
calculating and designing
of the access points
number and deployment.
4.2. The optimization
criteria of the access points
number and deployment
choosing.

14

4.3. The
factors of
access
point's
productivity
analyses.

5. Principles of green-
oriented analysis of wired
networks.

5.1. Energy and recourse-
oriented analysis of wired
communication devices.
5.2. Green-oriented
analyses of
communication protocols.
5.3. Mathematical model
of traffic in wired
networks.

5.5. Green
wired
networks:
principles
architecture
and models.
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5.4. Structure of
management information
bases (MIB) and remote
monitoring bases

(RMON).
6. Principles of green- 4| 6.5. Green
oriented analysis of wireless
wireless networks ne_twc_)rks:
6.1. Energy and recourse- prlnc.lples
oriented analysis of architecture
wireless communication and models.
devices.
6.2. Green-oriented
analyses of 802.11
wireless communication
protocols.
6.3. Mathematical models
of wireless network
traffic.
6.4. Methods and
instrumental  tools  for
wireless traffic
measurement.
7. Green' network traffic 12| 7.4.
control systems Methods of
7.1. The structure and traffic
algorithms of traffic control in
control systems work for wired
wired networks. networks.
7.2. The structure and 7.5.
algorithms of traffic Methods of
control systems work for traffic _
wireless networks. CQHUOI n
7.3. Methods of analytical wireless
networks.

and experimental study the
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effectiveness of traffic
control systems.
Total |14 10| 4 28| 62
Assessment |Weight| Dead o .
o O . Assessment criteria
strategy in % | lines

Lecture 10 | 7,14 | 85% — 100% Outstanding work,
activity, showing a full grasp of all the
including questions answered.
fulfilling 70% — 84% Perfect or near perfect

special self-
tasks

answers to a high proportion of the
questions answered. There should
be a thorough understanding and
appreciation of the material.

60% - 69% A very good
knowledge of much of the
important  material,  possibly
excellent in places, but with a
limited account of some significant
topics.

50% — 59% There should be a good
grasp of several important topics,
but with only a limited
understanding or ability in places.
There may be significant omissions.

45% — 49% Students will show
some relevant knowledge of some
of the issues involved, but with a
good grasp of only a minority of the
material. Some topics may be
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answered well, but others will be
either omitted or incorrect.

40% — 44% There should be some
work of some merit. There may be
a few topics answered partly or
there may be scattered or
perfunctory knowledge across a
larger range.

20% - 39% There should be
substantial deficiencies, or no
answers, across large parts of the
topics set, but with a little relevant
and correct material in places.

0% — 19% Very little or nothing
that is correct and relevant.

Learning in
laboratories

30

7,14

85% —100% An outstanding piece
of work, superbly organised and
presented, excellent achievement of
the objectives, evidence of original
thought.

70% — 84% Students will show a
thorough  understanding  and
appreciation of the material,
producing work without significant
error or omission. Objectives
achieved well. Excellent
organisation and presentation.

60% — 69% Students will show a
clear understanding of the issues
involved and the work should be
well written and well organised.
Good work towards the objectives.

The exercise should show evidence
that the student has thought about
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the topic and has not simply
reproduced standard solutions or
arguments.

50% — 59% The work should show
evidence that the student has a
reasonable understanding of the
basic material. There may be some
signs of weakness, but overall the
grasp of the topic should be sound.
The presentation and organisation
should be reasonably clear, and the
objectives should at least be
partially achieved.

45% — 49% Students will show
some appreciation of the issues
involved. The exercise will indicate
a basic understanding of the topic,
but will not have gone beyond this,
and there may well be signs of
confusion about more complex
material. There should be fair work
towards the laboratory work
objectives.

40% — 44% There should be some
work towards the laboratory work
objectives, but significant issues are
likely to be neglected, and there will
be little or no appreciation of the
complexity of the problem.

20% — 39% The work may contain
some correct and relevant material,
but most issues are neglected or are
covered incorrectly. There should
be some signs of appreciation of the
laboratory work requirements.

0% — 19% Very little or nothing
that is correct and relevant and no
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real appreciation of the laboratory
work requirements.

Module 60 8,16 | The score corresponds to the
Evaluation percentage of correct answers to the
Quest test questions
No of Place of
Year g qoen
Author of Title periodi .pr}ntlng.
. cal or | Printing house
1ssue volume | or internet link
Compulsory literature
Ed. by 2014 | Green IT- National
V. Kharchenko Engineering. Aerospace
Volume 2. University
Systems, “KhAI”. — 688
industry, p.
society
Andrew S. 2011 | Computer 5th Ed. | Prentice Hall,
Tanenbaum, Networks Cloth. — 960 p.
David J.
Wetherall.
Manikonda P., |2011 | Intelligent IEEE
Yerrapragada traffic Conference on
AK., management Sustainable
Annasamudra system Utilization and
m S.S. development in
Engineering and
Technology
(STUDENT),
pp. 119 —122.
OkaT., Inoue |2012| An  adaptive 24th
S., Kakuda Y. control system International
using Conference on
scheduling by Distributed
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imprecise Computing
computation Systems
and multiagent- Workshops,
based traffic pp. 610. - 615.
information
exchange and
its
experimental
evaluation
A. Barbosa, 2011 | The Vol.11 | International
M. Caetano, J. Theoretical No.4, Journal of
Bordim. Maximum Computer
Throughput Science and
Calculation for Network
the Security,
IEEE802.11g pp. 136 — 143
Standard
R. Sharma, G. |2010 | Comparison of | Vol. 2, | International
Singh, R. performance No. 6, | Journal on
Agnihorti. analysis of Computer
802.11a, Science and
802.11b and Engineering,
802.11g pp. 2042 — 2046
standard
B. Battula, R. {2011 | Performance Vol. 8, | International
Prasad, M. Analysis of Issue 3, | Journal of
Moulana IEEE 802.11 No. 1 Computer
Non-Saturated Science Issues,
DCF pp. 565 — 568
T. Sridhar 2008 | Wireless LAN | Vol. 9, | The Internet
Switches — No 3 Protocol
Functions and Journal, pp. 2-
Deployment 16
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Z. lic, A.|2012| Optimal MAC | Vol. 5, | Journal of
Bazant, L Packet Size in No. 1 Internet
Colak and D. Engineering,
Jaksic. Wireless LAN. pp.345 — 354.
Yong Li, Pan |2013 | Performance 8 p.
Huiy, Depeng Evaluation of https://bib.irb.hr
Jin, Li Su, Routing /datoteka/19733
Lieguang Zeng Schemes  for 4.mipro2005_C

Energy- TI30.pdf

Constrained

Delay Tolerant

Networks
Feng Li, 2006 | Tools and Modeling and
Mingzhe Li, Techniques for Optimization in
Rui Lu, Measurement Mobile, Ad Hoc
Huahui Wu, of IEEE 802.11 and Wireless
Mark Claypool Wireless Networks, 4th
and Robert Networks International
Kinicki. Symposium,

pp-1-8

Additional literature
MetaGeek 2013 | Optimizing 10 p.
White Paper Wireless http://www.met

Networks ageek.com
Andrews M., 201 | Routing for IEEE
Anta A. F,, 0 power Infocom'2010,
Zhang L., minimization pp- 285 —294
Zhao W. in the speed

scaling model

Vasic N., 2010 | Energy-aware Ist International
Kostic D traffic Conference on

engineering

Energy-
Efficient
Computing and
Networking, ser.
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e-Energy '10.
New York, NY,
USA, ACM,
pp- 169 — 178
Leyton-Brown [2009 | Multiagent London:
K., Shoham Y. Systems: Cambridge
Algorithmic, University
Game- Press, pp. 513.
Theoretic and
Logical
Foundations
Pattinson C. Does 'thin url:
client' mean http://www jisc.
'energy ac.uk/media/doc
efficiency'? uments/program
mes/greeningict/
finalreports/Thi
nCFinalReport.p
df
Joshi T., 2008 | Airtime Vol. 7, | IEEE
Mukherjee A., Fairness for No. 4. Transaction on
YooY, IEEE 802/11 Mobile
Agrawal D. P. Multirate Computing,
Networks pp- 513 — 527
Bianzino A., 2011 | A green IEEE Online
Chiaraviglio distributed Conference on
L., Mellia M. algorithm for Green
backbone Communication
networks s (GreenCom),
pp- 113 —-119
Cisco 2013 | Campus Wired 97 p.
Technology LAN http://www.cisc
design guide o.com/c/dam/en/
us/td/docs/soluti
ons/CVD/Aug2
013/CVD-
CampusWiredL
ANDesignGuid
e-AUGI13.pdf
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