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General principles of network design— Review of basic concepts from earlier course(s) Design 18 iolxe
principles and arguments
Wireless and mobile networking
Basic MAC and PHY principles
4G. 3G. GSM. Wifi.Bluetooth
Mobility and Cloud services
Datacenter and high---performance networking
datacenter topologies.Supercomputer interconnects
etc.. RDMA.Infiniband
network virtualization. OpenFlow. load balancing.L7 switching
soWswitches.. IOV.Virtual machine networking
throughput. latency .Network performance: bandwidth 2 b yolxae
Application requirements




Network design principles (naming)
Layering and Modularity (ISO vrs TCP)

Advantage and Disadvantage of Layering design

Tunneling and virtual networks (why and what it provides?) 3 8 polza
Internet Hourglass . Virtual LANs
Wireless Physical and MAC layers principlesWireless Fundamentals 4 8 yppolxa
Wireless TCP. SIP.Mobile IP
BMAC. XOR in the AIR. CDMA. TDMA.Medium Access (Cont) 5 8 yiolza
)AS L SIS Al 689559 Aapds (s (33,41)I Wireless Networks: ( 6.75 o Lxo
Wireless Personal Area Networks
etc.. sensor networks. Zigbee. IrDa (IEEE 802.15.1 (Bluetooth)
Wireless Local Area Networks
etc. (infrastructure and ad hoc). g b. a<IEEE 802.11
Cellular Area Network
WiMAX. LTE. UMTS.GSM
JIPin Wireless ymll ey LS @Il § ool A8 olgiall 85 polxae
Wireless TCP. IPv6.Mobility
High Performance Networking Sl sl LAl 9 8 yolza
Topology choosing criteria. Network topology.Super Computers
Remote direct memory access (RDMA)Packet processing
<bldl 3S,eDatacenter networking 10 6 o lzae
Scaling Ethernet
An | A Il aslinall A ad) e alanw| Network virtualization 11 8 yolze
Virtual Local Area Network (VLAN).Goals
Building SDN blocks. Software design network (SDN).Open Flow
SR-IOV. Paravirtualization.Network I/O Virtualization 12 5 o lxe
L7 Switching.Datacenter TCP IS
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IkanMarsic. (2013). Computer Networks Performance and Quality of service.

.Olivier Bonaventure. (2011). Computer Networking Principles
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Protocols and Practice.

McGraw-Hill Forouzan Networking .Behrouz A. Forouzan. ().Data Communications and Networking
Series.

Addison Wesley. Jochen Schiller. (). Mobile Communications 2nd edition

William Stallings .(). Wireless Communications & Networks
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O Introduction
O  Whatis intelligence? What is artificial intelligence? 15 polne
O  Central goals of Artificial Intelligence. Why do AI?
O What's involved in Intelligence?
O  Can Computers Talk? Can Computers Recognize Speech?
O  Recognizing human speech . Can Computers Understand speech?
O Artificial Intelligence and intelligent agents 3.2 Bypolzs
O  What an intelligent agent can do?
O  Knowledge representation and reasoning in agents
O  Example of Agents
O  Basicagentarchitecture
O  Transparency and Explanations
O  Ability to communicate
O Use of huge amounts of knowledge
O  Use of heuristics
O Reasoning with Incomplete or Conflicting data
O  Ability tolearn
O  Extended agent architecture
O  Why are intelligent agents important
O Intelligent agents: Conclusion
O  Knowledge Acquisition for agent development 48 yolza
How are agents built:
O Manual knowledge acquisition
O Mixed-initiative knowledge acquisition
O  Autonomous knowledge acquisition
Knowledge . Types of Knowledge. 6.5 5)4’4\_-,“
Knowledge Representation Techniques. frames. Rules. Semantic Nets. Logic.Object-
Attribute-Value (OAV).
O  Expert System
What is Expert System? 8.78 ynla
O  The Structure of an Expert system
O  Knowledge. Knowledge Acquisition and Validation
O  Approaches to knowledge Acquisition
O Building Expert Systems
O  The Expert System Lifecycle
O  FirstExam 10% 9 5 polxae

12




O  Rule —Based Expert Systems

Rules as a knowledge representation technique
Structure of a rule-based expert system

Production system model

Basic & Complete Structure of a rule-base expert system

Characteristic of an expert system

© O O O O

Comparison of expert systems with conventional systems and human
experts
Forward Chaining and Backward Chaining

How do we choose between forward and Backward Chaining?

o O O

Conflict resolution

O Methods used for conflict resolution

11.108 s Lea

O Uncertainty . Certainty Factors. probability theory
O FUZZYLOGIC

Conception of Fuzzy Logic

Membership function of fuzzy logic

How does Fuzzy logic work?

Fuzzy Set Operations

Fuzzy Expert System

o O O O O

Building Fuzzy Systems

O  Where is fuzzy logic used?

1312 §alons

O  Case-Based Reasoning (CBR)
O  Whatis case-based reasoning?
O  Case based reasoning paradigm. The CBR cycle
O  Representation of Cases
O  Typesof CBR
O  Applications of CBR
O  Similarity Computation- Calculating Feature Similarity

O  How to Adapt the Solution. Automated Adaptation Methods

15.14 §pslne

O  Second Exam 10%

Programming In Logic
Prolog Programming Language. Using External and Internal Goals
Repetition and Recursion.

Repetition and Backtracking . Methods for Repetition

O O O O

Some applications

18,178 yuio L

Seminar &home work dissection  10%
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O Anintroduction to logic programming through Prolog. Michael Spivey. 2008 t?‘bl‘
O Atrtificial Intelligence and Expert Systems for Engineers. C.S. Krishnamurthy; S. Rajeev. 1996
O Atrtificial Intelligence and the Design of Expert Systems. George F. Luger & William A.
Stubblefield.(1989)
O Atrtificial Intelligence llluminated. Ben Coppin.--1st ed. 2004
O Atrtificial Intelligence. A Modern Approach. Stuart ). Russell and Peter Norvig. 1995
O Building Expert Systems in Prolog . Dennis Merritt. On-line Edition Copyright ©2000
O Expert Systems For Experts . Kamran Parsaye& Mark Chignell .(1988).
O Logic Programming with Prolog .Max Bramer.2005
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definition of scientific research olall = Jl (8,27 @
importance of scientific research sl = dl 40al @
characteristics of scientific research @.Ld\ Smdl pailns @ 15840l
characteristic of good researcher .z}l t>Jl oilns @
types of scientific research lall Cx Jiglgsl @
scientific research processes wlall Cxedl I>100 @
motivations and objectives .research problemsdslaal g dadlgs g tundl WSsa @ 2 8yl
preparing research proposal =l 7 fds slac) @
Analysis of Literature review 4a,Ludl olwlyudl Jd=s | 3 8 pdlxse
Ll Syl Jelnt) il Gylall @ 5.4
Ameinn Ak ALl Slalyll Jules @
Systematic Literature Review (SLR)
SIR 9 &yudadl Gylall o 3ya11 - @
SIRJ Aighidul,s @
Lole A8y Julm gdwalyy @ 6 5 p0lzs
Lale By epasdanl @
oasddll yyasslacl @
research methodology slal el Gl | 7 Bpolma
scientific methodology for hypothesis improving dus,all old ¥ gl edadl G LI @ 9.8
public scientific research dulc 4am, ‘éala_” c=Jlgl e
library research @;ﬁl fedl O
survey research z=udl &=Jl O
formal method research o5l &= Jl O
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experiment research o=l éedl O
Historical research sl &= Jl O
computer science research methodology s ulz)l slall e dl 3L @
library research oS! cx |
historical research Ll cm |
survey research zull x|
formal method research osL I & |
experiment research g ,>=ull c= |

O O O O O O

research programming (prototyping) (4Js¥! asxudl) ol ol
choosing of suitable methodology according to the 45,31l ¢43d L&Ag Lwldl da bl jlasl @
type of hypothesis
research design c.x | @ oias
preparing the strategy of research development = Jl dais § dasseial | 4zl i sluc| @
the relationship between the research methodology and 4cians 9 S dl 3l oy 48Mall @
research design
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writing the research proposal &eed! 7 ide LS
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Addison . 2ed. Projects in Computing and Information Systems: A student’s Guide.W.. C..[1] Dawson C'T'J'“
2009..Wesley
Meenu Mishra Pandey. RESEARCH METHODOLOGY: TOOLS AND .[2] PrabhatPandey
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1. Volumetric and Gravimetric Analysis (CH901-1/PG) (3 Credits)

(Compulsory for all M.Sc. Students)

lonic equilibria, applications of volumetric analysis (neutralisation reactions, redox
reactions, complexmetric reactions and precipitation reactions). Theory of
gravimetric analysis. Microgravimetric and microvolumetric analysis. General
introduction to separation in analytical chemistry. Masking and demasking agents.

The analysis of real substances. Preliminary steps to an analysis.

2. Instrumental Methods of Chemical Analysis | (CH901-2/PG) (3 Credits)
Instrumental methods of chemical analysis. Source of radiation(continuous sources-
discrete sources). Optical materials(front surface mirror- reflection- filters and
wavelength selection- gratings- prism- design of a dispersing system). Aspects of
polarisation of light(selective absorption- selective reflection- anisotropic
materials). Detectors(criteria for evaluation of detectors- photoelectric devices-
photoemissive tube- photomultiperes- IR detectors). Monochromators and
arrangements of optical components(prism systems spectrograph- UV
spectrometers- IR spectrometers- grating mounts). Applications of UV visible, , IR

spectroscopy.

3. Instrumental Methods of Chemical Analysis Il (CH901-3/PG) (3 Credits)
Atomic spectroscopy, atom population, selection rules, line profiles. Emission
spectroscopy, flame emission, flame atomic absorption, atomic fluorescence.
Intensity of spectral lines in absorption and emission. Measurement of line
intensities by photographic procedures. Background connection. Applications of

atomic absorption spectroscopy.

4. Instrumental Methods of Chemical Analysis 11l (CH901-4/PG) (3 Credits)
NMR spectroscopy; magnetic properties, nuclear energy level, resonance frequency,
the NMR phenomena, instrumentation and techniques. Relaxation and line width,
the chemical shift, measurement of chemical shift, spin-spin coupling, dianamic
processes. Experimental aids to spectral analysis, lanthanide shift reagent, signal

enhancement. Quantitative analysis.
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Mass spectrometry; principles of mass spectrometry design, determination of
molecular weight, fragmentation, quantitative analysis, alternative ionisation
techniques, analysis with GLC- MS interfacing systems, quadrapole mass
spectrometry, mass spectrometry of involatile inorganic solids.

5. Thermal and Radio Analysis (CH901-5/PG) (3 Credits)

Thermal methods of analysis; introduction to thermal analysis, thermogravimetry
(TG), differential thermal analysis (DTA), thermometric titrations, miscellaneous
thermal methods.

Radiochemistry; revision of basics, decay rates and activity interaction of radiation,
counting statistics, Gamma spectrometry, origin and nature of vy radiation,
interaction of y photons with matter, detection and measurement of y radiation,
production of the spectrum, uses of spectra. Activation analysis, neutron activation
analysis, isotope dilution analysis, liquid scintillation counting. The internal
standard method, external standard method, channels ratio method, sample
preparation. X-ray methods, origin of x-ray, apparatus, energy dispersive, Xx-ray
emission spectroscopy, the x-ray fluorescence, x-ray and Auger photoelectron
spectroscopy in analysis, solid state fluorescence spectroscopy, cantoluminescense
spectroscopy, molecular emission cavity analysis. Molecular photoelectron

spectroscopy using vacuum ultraviolet photons.

6. Separation Techniques (CH901-6/PG) (3 Credits)

Analytical separations; separation by precipitation, extraction methods, applications
of extraction procedures, ion exchange separation, separation of inorganic species
by distillation. Chromatography; introduction to chromatography, classification of
chromatography, paper chromatography, types of paper chromatography,
experimental details for qualitative and quantitative analysis, application. Thin layer
chromatography (TLC), superiority of TLC over other chromatographic techniques,
experimental techniques, applications of TLC, limitations. Column chromatography,
principle theory of development, experimental details, factors affecting column
efficiency, applications of column chromatography. Gas chromatography,
principles, instrumentation, evaluation, retention volume, resolution, applications.

High performance liquid chromatography (HPLC), principles, instrumentation,
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applications.  Electrophoresis, moving-boundary, curtain, zone and disk

electrophoresis. Qualitative and quantitative analysis by chromatography.

7. Electrochemical Analysis (CH901-7/PG) (3 Credits)
Electrochemical analysis, potentiometry, conductometry, high frequency titration,
the measurement of pH, polarographic analysis, amperometric titration, electrolytic

and coulometric techniques, electrogravimetry, polarimetry.

8. Environmental Chemistry (CH901-8/PG) (3 Credits)
Environmental chemistry and its scope, the nature composition of natural water,
water pollution and trace level substance in water, water quality analysis and control,
water treatment, environmental chemical analysis, industrial water analysis and
control (water used in boilers, heat exchange, condensers), environmental chemistry
of soil, the nature and composition of the atmosphere, particular matter and miner
inorganic pollutants in the atmosphere, organic pollutants and photochemical smog

in the atmosphere, natural resources and energy.

9. Food Analysis (CH901-9/PG) (3 Credits)
Food analysis, analysis of dairy products, wheat, rice, meat products, soft drinks,

preservatives, colouring matter and other additives.

10. Seminars (CH901-10/PG) (3 Credits)
Research Methodology

11. Special topics (CH901-16PG) (3 Credits)
Theoretical and practical description of analytical materials.

I1. M.Sc. Courses in Inorganic Chemistry

1. Coordination Chemistry of the Transition Metals (CH902-1/PG)
(3 Credits)
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(Compulsory for all M.Sc. Students)

Introduction and Nomenclature, coordination bonds (effective atomic number,
VBT, CFT, MOT), isomerism, preparations and reactions of coordination
compounds, complex ion stability, kinetics and mechanisms of reactions of

coordination compounds

2. Spectroscopy (CH902-2/PG) (3 Credits)
Electronic transition spectroscopy, rotation-vibration spectroscopy, raman
spectroscopy and IR spectra, nuclear magnetic resonance spectroscopy, magnetic

properties of complexes, mass spectroscopy.

3. Advanced Organometallic Chemistry  (CH902-3/PG) (3 Credits)
Metal alkyl and aryl types: binuclear with metal-metal bond, polymeric with
bridging alkyl groups, metalo-cyclic complexes, compounds with transition Metal
carbon multiple bonds, metal compounds of heterocyclic (sandwich), 5 and 6
electron metal compounds, reactions of organometallic complexes (addition,
oxidation, elimination, inserting). Metal carbonyl compounds (reactions and

structures).

4. Nuclear and Radiation Chemistry (CH902-4/PG) (3 Credits)
Chemistry of lanthanides and octinides, nuclear particles (fundamental particles),
kinds of radiation, radioactive atoms and radioactive series, radioactive Processes,
measurement of radiation, uses of radioactive isotopes and radiation, nuclear

reactors, atomic bomb.

5. Chemical Application of Group Theory (CH902-5/PG) (3 Credits)
Symmetry operation and elements, rotation axes, reflection plane, inversion,
rotation-reflection identity, symmetry groups (multiplying symmetry operation),
systematic listing of symmetry groups (Cn, Cnv, Cnh, Dn, D, Dnd, Sn, Td, Oc),

molecular symmetry (coordination numbers 2,3,4,5,6,7,8,9).

6. Representative of Non-transition Elements; (CH902-6/PG (3

Credits)Bonding and Structures
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Electronic configuration (their ionization potential, radius, electron affinity,
term Symbols, types of bonds: covalent, ionic, coordination, metallic, polar,
hydrogen, hybridisation and structure (SP , SP? , SP®, SP3d , SP3d? , dSP?),
atomic covalent radii, van der waal radii, ionic radii, some relation between
bond properties, bond order, length, force constant energy, halogens,

interhalogens, noble gases.

7. Industrial Inorganic Chemistry (CH902-7/PG) (3 Credits)
Bricks (40-60%, 10-25% Al203 ; 4-8% Fe203 ; 1-15% Ca0), ceramics preparing
and coloring), cement, sand stone and thrmoston from CaO, glass preparing and
coloring (70-74% SiO; ; 13-15% CaO ; 13-16% Na20 ), cells (dry cells, liquid
cells), fertillizers (nitrogen and phosphate).

8. Bioinorganic Chemistry (CH902-8/PG) (3 Credits)

Most important inorganic elements for man kind, The pH of human body,
chlorophyl a and b, ferredoxins and rubredoxins, hemoglobin and myoglobin
(Protein), vitamin B1as [Co(111)] , and B12r [Co(l1)], carboxy peptidase A (Zn),

xanthine (Mo) and nitrogenage (Mo).

9. Seminars (CH902-9/PG) (3 Credits)

Review of articles and seminars

10. Special topics (CH902-17/PG) (3 Credits)
Theoretical and practical description of inorganic materials.

I11. M.Sc. Courses in Organic and Biochemistry

1. Advanced Organic Chemistry (CH903-1/PG) (3 Credits)

(Compulsory for all M.Sc. Students)
Catalytic hydrogenation and dehydrogenation, metal hydride reductions and related
reactions, dissolving metal reductions and relation reactions, reduction with hydrazine
and its derivatives, oxidation with chromium and manganese compounds, oxidation

with peracids and other peroxides, other methods of oxidation, halogenation, The
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alkylation of active methylene compounds, The aldol condensation and related

reactions, acylation at carbon.

2. Heterocyclic Chemistry (CH903-2/PG) (3 Credits)
Diazonaphthalenes (naphthyridines, benzodiazines, synthetic methods, chemical
properties), purines and pteridines (syntheses and chemical properties), directed
lithiation application to the synthesis of heterocyclic compounds, pyrylium salts and
pyranones (natural synthesis, chemical properties), coumarines and chromones
(synthesis and chemical properties), Flavones natural occurance, synthesis,
chemical properties,a esters: versatile intermediates for the synthesis of polyaza-
heterocycles, the carboniles and their compound, structure, natural occurance,
synthesis and chemical properties, with more attention to their benzo derivatives,
vicarious nucleophilic substitution of hydrogen (VMS): general review of
nucleophilic substitution in aromatic compounds both carbocyclic and heterocyclic,

VNS in general and its application to heterocycles compounds.

3. The Conservation of Orbital Symmetry  (CH903-3/PG) (3 Credits)
Orbitals and bonding, correlation diagrams, the conservation of orbital
symmetry, the theory of electrocyclic reactions (electrocyclic reactions
exemplified), the theory of cycloadditions and cycloreversion: (cycloadditions
and cycloreversions exemplified, (2+2) cycloadditions in the photochemistry of
the cyclohexadienones and cyclobexenones, The (2+2+2) cycloadditions,
prismane, (2+2+2+2) cycloadditions), theory of sigmatropic reactions
(sigmatropic reaction examplified, sequential sigmatropic shjfts), group
transfers and eliminations, secondary effects, divertissements, cheletropic
reactions, cyclo addition reactions of ketens, generalized selection rules for

pericyclic reactions, violations.

4. Chemistry of Natural Products (CH903-4/PG) (3 Credits)

Terpenoids, Carotenoids, Steroids and Alkaloids.

5. Optical Course (CH903-5/PG) (3 Credits)
1- Carbohydrates, biochemistry an overview, monosaccharides, D-L faniles,

disaccharides/polysaccharides. Metabolism of Carbohydrates, respiratory
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chain phosphorylation and the chemiometic theory, Citric acid cycle and
energy of living.

2- Type of libides, chemical properties of triacglglyerol, phospholipids, steroids, cell
membranes, Metabolism of lipides, catabolism of fatty acids, anabolism of
lipides and ketoacidosis and diabetes.

3- Proteins, amino acids as blocks of proteins, primary structures of proteins,
secondary structures of proteins, tertiary and quarternary proteins, common
proteins properties, class of protein metabolism of amino acids, important of
protein to energy cycles.

4- Nucleic acids, nucleasides, structure of DNA, types of RNA, application of
molecular biology protein bio-synthesis with ribonucleic acids, biological
function of DNA, metabolism of ribo- and deoxy-ribonucleotides.

5- Enzymes, regulations of ensymes, harmones and neurotransmiteas.

6- Nutrition, general requirement, protein, vitamin, mineral and trace

element.

6. Organic Spectroscopy (CH903-6/PG) (3 Credits)
energy and electromagnetic spectrum : the electromagnetic spectrum, absorption of
electromagnetic radiation by organic molecules; infra-red spectroscopy: units of
frequency, wave length and wave number, molecular vibrations, calculation of
vibrational frequency, modes of vibration, gquantum restrictions, Factors
influencing vibrational frequencies, sampling techniques, identification of
functional groups by interpretation of infra-red spectra; nuclear magnetic resonance
spectroscopy: the spinning.nucleus, the effect of an external magnetic field,
precessional motion and precessional frequency, energy transitions, theory of NMR,
chemical shift and its measurements, factors influencing chemical shift.
electronegativity-shielding and deshielding, anisotropic effect, the splitting of NMR
signals, theory of spin-spin splitting, coupling constant J . Proton exchange
reactions, factors influencing geminal and vicinal coupling, long range coupling.
non-first order spectra, identification of proton system by interpretation of NMR
spectra; ultra-violet and visible spectroscopy: of electronic spectroscopy to
conjugated dienes. unsaturated carbonyl compounds. Benzene and its substitution
derivatives; Mass Spectroscopy: basic principles, the mass spectrometer, sample

insertion, inlet system, ion production in the ionization chamber, separation of the
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ions in the analyzer, ions collections, isotope abundance, the molecular ion.
metastable ions, fragmentation  processes, fragmentations associated with

functional groups.

7. Physio-Organic Chemistry (CH903-7/PG) (3 Credits)
Energy of Activation, molecular orbitals, orbital symmetry, effects of structure on
reactivity, rate of reaction: kinetics, first order ad second order reactions, mechanisms

and methods of determining them, oxidation and reduction (mechanisms and reactions).

8. Stereochemistry (An Advanced Course ) (CH903-8/PG) (3 Credits)

1. Optical and Geometrical Isomerism.
A. Optical Isomerism: polarimetry, molecular dissymmetry, Molecular Models.
B. Optical Isomerism due to asymmetric carbon atom: compounds with on
asymmetric carbon atom, compounds with two or more asymmetric carbon
atom, compounds containing like asymmetric carbon atom in branched chain.
C. Racemic modifications: nature of racemic modifications, formation of racemic
modifications (by mixing, by synthesis, by racemisation), thermal Racemzations
(by anion formation, by cation formation, by reversible formation of stable
inactive intermediates, by walden inversion, by chemical Transfomation).
Epimerization: (Mutarotation and first order asymmetric transformation,
properties of racemic modification ( racemic mixtures, racemic compounds and

racemic solid solutions)

9. General Topics (CH903-9/PG) (3 Credits)
Theoretical description of organic molecules: introduction to molecular orbital theory,
hukel molecular orbital theory, the perturbational molecular orbital theory, the valence

bond and resonance methods.

10. Reactive Intermediates (CH903-10/PG) (3 Credits)
Isolation of intermediates, tapping of intermediates, alternative source of
intermediates, kinetic evidence for reactive intermediates, some common types of

reactive intermediates.

11. Carbohydrates (CH903-11/PG) (3 Credits)
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Carbohydrate Metabolism, review of CHO chemistry, glycolysis, glycogen synthesis,
gluconeogensis, control of blood glucose, pentose phosphate pathway, uronic acid

pathway, citric acid cycle, respiratory chain, alanine glucose cycle.

12. Proteins and amino Acids Chemistry  (CH903-12/PG) (3 Credits)
Protein and Amino acid Metabolism: review of protein and amino acid chemistry,
classification of amino acids, classification of protein, protein function, biosynthesis of
non-essential amino acids, catabolism of amino acids, amino acid nitrogen, amino acid
carbon skeleton, conversion of amino acids to specialized products.

13. Nucliec Acids (CH903-13/PG) (3 Credits)
Nucleotides and Nucleic acids: review of purines and pyrimidines chemistry, structure
of DNA, structure of RNA, metabolism of purines and pyrimidines nucleotides, DNA
organization and replication, RNA synthesis processing and metabolism, genetic code
and protein synthesis, regulation of gene expression, recombinant DNA technology,

cancer gene and growth factor