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VALUE ADDED/ CERTIFICATE PROGRAMS

Brochure and Syllabus along with

Course completion certificate
2022-23




1.3.2
LIST OF Value Added/ Certificate program
2022-23

Title of the Program Course Code

STAT-ATS-01
Analysis of Time Series s
Soft Skills Development for Physics PHYVS5C

Students

COM-TP-06
TALLY PRIME

VACZOO-06
Ornamental Fish Breeding

CCVACI3
Cloud Computing

DLVACOI
Deep Learning

POL-MP-01
Mock Parliament

MAT VAC-01
Arithmetic Ability

HIS HR-01
History of Revolution

STCO-001
Statistical Computing

ZOOVAC 07
Vermicomposting
Object Oriented System Development | 20CS4M 1
using UML, JAVA and Patterns

22CHA4T1

Analytical chemistry -MOOCS
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DEPARTMENT OF STATISTICS

Value Added Course / Certificate Course
Title: Analysis of Time series

Name of the Lecturer : N. Siva Naga Raju

Class : I MSCs

Duration of the Course 30 Days

VAC Code : STAT-ATS -01




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Title: Analysis of Time series

Objectives . Time series analysis can be useful to see how
a given asset, security, or economic variable
changes over time. It also can be used to
examine how the changes associated with the
chosen data point compare to shifts in other
variables over the same time period.

Methodology : Teacher- Centered method

Duration : 30 Days




A.G. & S.G. Siddhartha Degree College of Arts & Science

Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Student Enroiment Sheet

Class : IMSCs
S. No Roll No. Name of the Student Signature
1 2155301 | K. Dharani J< : phW?
i 2 1 215530; G. Divya &[m‘?\)qa
3 2155303 | M. Sri Lakshmi M 992 (o kahens
B 2155304 | A. Sai Sowmya _ 280 SowdMya,
5| 2155305 | B. Susanth 3 - Sugawn n |
6 | 2155306 |B. Manoj Phanindra B-Maas P‘ﬁsﬂ;\l
7 2155307 | J. Keerthi Priya Keeythi pvivas
8 2155308 | K. Alekhya - - k- A [eU)_lfOl 1
9 | 2155310 |N.Anusha -Aaudha
10 _ 2155311 | A. Chakradhar A ’d\akro{’y\a{
11 2155312 | MD. Khadeera Begum MD¥hadeasia Begum
12 2155313 | B. Pawan Kumar 7, Toaan  £omes
13 2155314 | J. Jhansi Lakshmi 3 JThowsi lqlalm\;
—1_4 2155315 | K. _Tulasi - k@(@ﬁ N
15 | 2155316 | P.Himasri ?‘HTWQ{;

AL g{ﬂﬂhtg_go\m‘
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S. No Roll Ne. Name of the Student Signature
16 2155317 | K. Naga Sravani («Aﬁaya Cravanf
17 2155319 | M. Karuna Sri ™M - Kefona 84
18 2155320 | P. Phani Supraja PPhasl a1 —
_J e
19 2155321 | K. Hema Sri k Hema S5
20 2155322 | R. Durga Bhavani % w % .
: veurd
21 2155323 | D. Naga Gircesha E Gaeeshak
| |
7 | =2
20 | B % N Mok NP 1\[0%@ Ml
I~ o
23 2155325 | G. Dedeepya
; R EC
- - ) G-Dedeepya
| 24 2155326 | E. Joshimani E_‘ 7 ’
| c#g hitdan g
25 | 2155327 | G.Yuva Kiran G Yuva, v,
26 2155328 | V. Sri Lakshmi \ :
VS0 (S thome|
27 2155329 | M. Chaitanya oA clwa’fanjak
28 2155330 | R. Bobby R. %Obb:S
29 2155331 P. Praneeth Kumar P= P Y Bl Komin
30 | 2155332 | MD. Abrar Ahamad MDAy Mrooenad
31 | 2155333 | G.Harika &. Horulro. .
32 | 2155334 | V.Deepthi V- Txevt
I
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course
Title: Analysis of Time series

Date: 01-09-2022 to 30-09-2022

Date Content Module No.
Introduction, Components of time series-
01-09-2022 | Trend, Periodic changes, Irregular component; I

Analysis of Time series- Mathematical models
for Time series, Uses of Time sries.

Measurement of Trend- Graphic method,
Method of semi-averages, Method of Curve
09-09-2022 Fitting by Principle of Least squares, Growth II

cures and their fitting, Moving Average
method, Approximation to Moving Averages.

Measurement of Seasonal Variations- Method
of Simple Averages, Ratio to Trend method, I
Ratio to Moving Averages method, Link
Relatives method, Deseasonalisation of data.

16-09-2022

23-09-2022 Measurement of Cyclic variations v




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Title: Analysis of Time series

Model Question Paper

Max.Time:2 Hours Analysis of Time series Max.:50 marks
Course code: STAT-ATS-01 Min.Pass:18 marks
Roll.no:
Section-A
Answer any Three of the following 3x10=30marks
1. Define Time series. Explain the components of Time series.
2. Explain the additive and multiplicative models of a Time series.
3. Explain the method of curve fitting by using principle of least squares.
4. Explain the detail procedure of link relatives method.
5. Write a note on measurement of cyclic variations.
Section-B
Answer any FOUR of the following 4x5=20marks

6. Write the uses of Time series.

7. Explain the procedure of moving Average method.

8. Explain Logistic curve and write its properties.

9. What do you understand by the seasonal variations in a time series.
10. Define Deseasonalisation of data.

11. What are business cycles.




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Title: Analysis of Time series

Scheme of valuation

1. Definition- 2M
Components of time series- 8M
2. Additive model- 5M
Multiplicative model- 5M
3. curve fitting- 10M
4. Link relatives method- 10M

5. measurement of cyclic variations- 10M

6. Uses of Time series- 5M
7. procedure of moving Average method- 5M
8. Logistic curve- 3M
Properties- 2M
9. seasonal variations- 5M
10. Definition- 5M

11. business cycles- 5M




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Department of Statistics

Value Added Course / Certificate Course

Title: Analysis of Time series

Marks List
Class: IMSCs
S. No Roll No. Name of the Student Marks

1 2155301 K. Dharani 28
2 2155302 G. Divya 45
3 2155303 M. Sri Lakshmi 30
4 2155304 A. Sai Sowmya 46
5 2155305 B. Susanth 27
6 2155306 B. Manoj Phanindra 44
7 2155307 J. Keerthi Priya 42
8 2155308 K. Alekhya 45
9 2155310 N. Anusha 48
10 2155311 A. Chakradhar 29
11 2155312 MD. Khadeera Begum 43
12 2155313 B. Pawan Kumar 31
13 2155314 J. Jhansi Lakshmi 35
14 2155315 K. Tulasi 25
15 2155316 P. Hima sri 43




S. No Roll No. Name of the Student Marks
16 2155317 K. Naga Sravani 41
17 2155319 M. Karuna Sri 26
18 2155320 P. Phani Supraja 34
19 2155321 K. Hema Sri 46
20 2155322 R. Durga Bhavani 47
21 2155323 D. Naga Gireesha 45
22 2155324 N. Naga Mounika 44
23 2155325 G. Dedeepya 38
24 2155326 E. Joshimani 29
25 2155327 G. Yuva Kiran 40
26 2155328 V. Sri Lakshmi 37
27 2155329 M. Chaitanya 25
28 2155330 R. Bobby 40
29 2155331 P. Praneeth Kumar 48
30 2155332 MD. Abrar Ahamad 47
31 2155333 G. Harika 47
32 2155334 V. Deepthi 40
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Department of Statistics
Value Added Course / Certificate Course

Title: Analysis of Time series

R M T i M

Feed Back Form

1. Is the programme interested to you (Xe{/{No)
2. Have you attended all the session Q’;{f\lo)
3. Is the content of the program is adequate (@JNO)
4. Have the teacher covered the entire syllabus? (Yes/No)
5. Is the number of hours adequate? (Y,gé}No)
6. Do you have any suggestions for enhancing or reducing the (Yesfupfj

number of weeks designed for the program?

7. On the whole, is the program useful in terms of enriching (Yes/No)
your knowledge?

8. Do you have any suggestions on the program? (Yes/l\l}f)

- -
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A.G. & S.G. Siddhartha Degree College of Arts & Science

Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course - Attendance Register
Class / Section: IMSCs Year: 2021-22  Department of: Statistics Paper; | Lecturer: N. Siva Naga Raju
SL.No Roll No Student Name Category | 1 | 2 <1 - 6 | 7 89 |10|11]12 |13 | 14| 15 | Total
1 2155301 | K. Dharani BC-A plelatelelalelelelelelalelele! 12
2 2155302 G. Divya BC-A B [B|P PIP | A|P|P|IP|IRPRIP|BE|P|F|P| 14
3 | 2155303 | M. SriLakshmi Bca |P|p|P Aalp|P|PiP|P|P|P|P|P|P|P]| 14
4 2155304 A. Sai Sowmya BC-B = I PP P|{P{P|FPILAIP|I P | F|P|P| 14
5 2155305 B. Susanth BC-B AP P . PiP|P|PILA|IP|PIPIP|P|P|A] 12
6 2155306 B. Manoj Phanindra BC-B FlP]P i P(P|(P|{P|P  P|P|IPIP | P|P|P]| 15
7 2155307 J, Keerthi Priya BC-B P|lA]|P . PI{P| P{(P| P |PIPFIP]ITP | P | P|P| 14
8 | 2155308 | K. Alekya sco |p|p|p|Pp|PlPlP|lPplP|P|P{P|A|lP|P]| 14
9 2155310 N. Anusha BC-D pPlPIPlP|P|P|P|P|P|P|IP|P|P|P|[P]| 15
10 2155311 | A. Chakradhar oc P|P|P|A|P|P|P|P|P|P|PIP|P|P|P]| 14
1 2155312 | MD. Khadeera Begam BC-E PIP|P|{P|(P|P|P|P|A|[P|IP|P|P|P|P| 14
12 2155313 | B. Pawan Kumar sC P|(P{P|P|P|P|(P|P|A|P|P|P|P|P|P| 14
13 2155314 J.Jhansi Lakshmi ocC PIRBIPIP|P PP | EtP|AIF|F | B P|P| 15
14 2155315 K. Tulasi ocC aAleleplalelplaleielele|lBE|lPlRlP]| 12
15 2155316 P. Hima sri BC-D P{P|P|P|P|P|P|P | P|P/ A|lP|P|P]|P 14

N+ SWaNa %o\ﬁg}.{




SI.No Roll No Student Name Category | 1 |2 |3 |4 |5 |6 |7 |8 9|10 11{12]13 14| 15 | Total
16 2155317 K. Naga Sravani BC-D pleplplplelelprlalpleler plelrler 14
17 2155319 M. karuna sri SC PIA|P|PIP|PIlA|P|P|A]|P } PlP|P|A]| 11
:
18 2155320 P. Phani Supraja ocC P{P|P|P|P|P|A|P|P|P|P|P|P|P|A| 13
19 2155321 K. Hema Sri ocC plPlP IRl PIPIR|R|PIP{P P |B|P|P| 15
20 2155322 R. Durga Bhavani BC-D PlRPIPIP|A|IP PP |P|P{P P|A|P|P]| 13
21 2155323 D. Naga Gireesha BC-D PIP|F|EIP|P | A|P ‘pP|lP|lP|P|P|PIA]| 13
22 2155324 N. Naga Mounika BC-D PlalP|{P|P|lP|R]|P . PIlA|JP|P|P|P|R]| 13
23 2155325 G. Dedeepya BC-D PlP|P|P P|P|P|P PlPlP|P|P|P|{P]| 15
24 2155326 E. Joshimani sC plplp a PP PP P|lP|P|A|lP|P|P]| 13
25 2155327 G. Yuva kiran ol BIR|PIP| P P |PlR|P|P|P P{RP|P|P| 15
26 2155328 V. Sri Lakshmi BeD |[A|P|P|P|P|P|P|A|P|PIP|P|P|P|P| 13
27 2155329 M. Chaitanya SC PIP|P|P | P|P|P]|P | PlP{P|P|P|P|P]| 15
28 | 2155330 R. Bobby sc |alp|lplplpe]le]|e|lp|e|lPr|P|P|P|P]| 14
29 2155321 P. Praneeth kumar SC P{P|P|P P|P|P|P/P|/P|P|P|P|PIP| 15
30 2155332 MD. Abrar Ahamad BC-E PlP|PIP | P|P|P|P|P[P|P|P|P|P|A]| 14
31 2155333 G. Harika BC-D PlP|P|P P|P | P|A|P|P|P | P|P|P|P| 14
32 2155334 V. Deepthi BC-A P|P|P|A P|P P|[P|[P | P|P A|P|P |P]| 13
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Cour ertificate Course - Attendance Register
Class / Section: IMSCs Year: 2021-22 Department of: Statistics Paper: 1 Lecturer: N. Siva Naga Raju
Sl.No Roll No Student Name Category |16 | 17 | 18 |19 | 20|21 | 22|23 |24 | 25|26 | 27| 28 : 29 | 30 | Total
1 2155301 K. Dharani BC-A s elalelololslelelalelelalslel o
2 2155302 G. Divya BC-A P A|P|PIA|P|P|P|P|P|P|P[A|P|P| 12
3 2155303 M. Sri Lakshmi BC-A plajelp|plp|p|Pp|lP P|lAa P|lP|P|P]| 13
4 2155304 A, Sai Sowmya BC-B P(P}P|P|P|P|P|P|P | P|P | P|P|P]|P 15
5 2155305 B. Susanth BC-B piPyP|P|P|P|P|A|P| P[P | P|P|P|A]| 13
6 2155306 B. Manoj Phanindra BC-B PlA|P|P P |P|P|P|P|P|[P|P]|P P | P 14
7 2155307 J. Keerthi Priya BC-B PIP|IP|P|A{P|P|[P|P|P]|P : PP Pl P 14
8 | 2155308 K. Alekya BcD (P PP |p|P|P|P|P|P P[P P|[P|P|P]| 15
9 2155310 N. Anusha BC-D P PI{P|(P|P|P | A|PIP|R|]PIP|IP|P|P 14
10 2155311 A. Chakradhar ocC P(PyP|P|P|PI{P|P|IP| P A|IP|P|P|P 14
11 2155312 MD. Khadeera Begam BC-E P(P| A|P|P|P|P|IEB]JP|P|PIP|P|P|P 14
12 2155313 B. Pawan Kumar sC P/ P P|P | P|P|P|P]|P i P|{PIP | RP|P]|P 15
13 2155314 JJhansi Lakshmi cC P F|FIPIRIRIP P | FIEIPIP | PR P 15
14 2155315 K. Tulasi oC P\P|P|P|P|P|P|P]|P ‘ PIA|P|P|P]|P 14
15 2155316 P. Hima sri BC-D P P|P|P|P|P|P|[P]|P [ PIP|P|P|PI]P 15
NV
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| Sl.No

(Y
=]

Roll No Student Name Category 16 | 17 | 18 21122123124 |25 26 28 | 29 | 30 | Total
16 2155317 K. Naga Sravani BC-D alerleplalelelerlelalelelelelelel 12
17 | 2155319 M. karuna sri sC pleplrplale|r|rlr|rlr|erlalr|r|r]| 13
18 | 2155320 P, Phani Supraja oc plalplelplPp{rP|P|lP|P|PiP|P|P|P]| 14
19 | 2155321 K. Hema Sri oc |plp plpiplefalp|p|r|P|r|P p|r]| 14
20 | 2155322 R. Durga Bhavani BeD | p|epip{pleip]r|e|r]|r|r|r|r p|a] 1
21 | 2155323 D. Naga Gireesha BcD (PP PP plplplp|p|P|P|P|P P[P 15
22 | 2155324 N. Naga Mounika Bco |p|p (PP |PlPiPlP|P P P|AlP P|P]| 14
23 | 2155325 G. Dedeepya BcD (P plplplp|plplp|P|a plP|rlp|r] 14
24 | 2155326 E. Joshimani sC pleplplep|p|lrp|e(PlP|P|lP|P|P A|P]| 14
25 2155327 G. Yuva kiran oC pP|A|P/ P|P|P|P|P|P|P|P|[P|P|P]|P 14
26 | 2155328 V. Sri Lakshmi Bco | plp|p|p|plalelp[plrp|rplr|r|r]| 14
27 | 2155329 M. Chaitanya sC pleplalp|rlalr|rlr|alrlr[alr|r| 11
28 | 2155330 R. Bobby sc plelplp|lalrlalelplrir|r|alr]e] 12
29 | 2155321 P. Praneeth kumar SC plalelplalrlr|ele]r|r|r|rir|r] 13
30 | 2155332 MD. Abrar Ahamad e |plp|plplplplrp|P|rp|r|P|e|lP|P|P]| 15
31 | 2155333 G. Harika sco |plalpleplrlelprlelr]lrlr|p|r|P|rP]| 14
32 | 2155334 V. Deepthi A |plelplp|plalelalelelelr|plr|r]| 13
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ADUSUMILLI GOPALAIKRISHNAIAH AND SUGARCANE GROWERS
SIDDHARTHA DEGREE COLLEGE O ARTS AND SCIENCE,

(AUTONOMOUS) VUYYURU A.P .y"" iry
J (Accredited at “A” level by NAAC, Bengaluru) g
AL Department of Statistics NARC.

VYUY YU

YALUE ADDED COURSE: Analysis of Time series

This Is 16 Certify that, P. WQY\EEU—n Son/Daughter of Shei/Smt P- Rube v

has/Successfully completed value added eourse in Analysis of Time Sevies
Cynducted by the Department of Statistics from 01-09-2022 to 30-09-2022 We wish him her bright future

.
-Sr'\ac\Naacho}.u N - S\va NGS‘\ROFH. g};wtﬁ._,f

Co-ordinator Head of Department m&c#&al
PRINCIPAL

AG & SG Siddhartha Degree College !
ArtsdScicnce (Autonomous),Vuyym, .



ADUSUMILLI GOPALAKRISHNAIATIAND SUGARCANI GROWERS
SIDDHARTHA DEGREE COLLEGE OF AR'TS AND SCIENCE,
(AUTONOMOUS) VUYYURU A.P “"""“4'%
(Accredited at “A” level by NAAC, Bengaluru) f %

3

856 so0masy,

l'i. e Department of Statistics .'n/A AC ¢

VALUE ADDED COURSE: Analysis of Time series

CERTIFICATE,

Thisis to Certify that . N - Anus ha Son/Daughter of Shei/Smt N + SLoC\‘rﬂb

has /Successfully completed value ndded course In Analysis of Time Series
Cynducted by the Department of Statisties from 01-09-2022 to 30-09-2022 We wish him her bright future

N- SioaN aga s . N:sioaplagaRa. =
Co-ordinator Head of Department 1einel,

AG & SG Siddhartha Degree College of
ArtsdScience (Autonomous),Vuyyury
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Growers Siddharatha Degree College of Arts
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Autonomous College

NAAC ‘A’ Grade College
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TITLE: SOFT SKILLS DEVELOPMENT FOR PHYSICS STUDENTS

VAC CODE: PHYVS5C

On 5tk SEP 2022 TO 6th OCT 2022

Duration of the Course: 30 Days

Organized By

Department of PHYSICS
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A.G. & S.G. Siddhartha Degree College of Arts & Science

Vuyyuru-521165, Krishna District, Andhra Pradesh
(Managed by: Siddhartha Academy of General & Technical Education, Vijayawada-10)
An Autonomous College in the Jurisdiction of Krishna University
Accredited by NAAC with “A” Grade

2022-2023
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DEPARTMENT OF PHYSICS

Value Added Course/ Certificate Course

Title : Soft Skills Development For Physics Students

Name of the Lecturer : J. Hareesh Chandra

Class : III MPC

Duration of the Course Thirty Days

VAC Code : PHYVS5C




Objectives:

soft skills on emotional intelligence, anger management, human excellence, intellectual

property right, science and spiritually etc.

Methodology :

Teacher - centered Method

Duration: 30 Days




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Title: soft skills development for physics students

Date: 5/09/2022 TO 6/10/2022

Date Content Module
No

5/9/2022 . ) )

TO emotional intelligence, anger |
11/9/2022 | Management
12/3%022 Human excellence, intellectual property I
19/9/2022 | Might
20/9/2022

TO science and spiritually i
28/9/2022
29/9/2022

TO All round success through a balanced life v

6/10/2022




A.G. & 8.G. Siddhartha Degree College of Arts & Science

Vuyyuru-5211635, Krishna District, Andhra Pradesh _a /f'/
.--2' o
Value Added Course / Certificate Course L0 ¥
Student Enrolment Sheet
Class: II BSC, MPC

S. No Roll No. Name of the Student Slonature
1 2031203 G.Sivani 6, il /(m )
2 2031205 K.Sandhya
3 2031207 B.Kavitha [ca#ﬂw
4 2031210 L.Hima Bindhu / ,«H ?[/{Q[b_,h_
5 2031212 C.Munni - Mrmm
6 2031216 C.Manoj C NMonpy
7 2031217 P.Ganesh Fome( [ 3
8 2031220 D.V.S.Vamsi V \/ S \/am P
9 2031222 A Naga Sai A- NP ol
11 2031227 P.Smily P snmily

Ny 12 2031228 S.Ibrahim SRTATE
13 2031229 M.Sai Teja M. S &0
. 14 2031215 B.Poojitha B. PoosiEha
15 2031208 P.Mounika P Mo Ka
=
\I .M ‘i/\

WEAD OF THEDEFY. O FveRs
A.G.28.C.8 @BLLEGY
VUYYURU -.521 185

LB 1%

\-(\ »hﬁ—\«& \,
l

:A
i »:{ Krishma (Dt,) )=
(A.r) )/

NP\
VUYYURU \)ﬁ ‘

DEPARTMENT OF PHYSICS
A.G.@S5.G.S. PEGREE (OLLEGE
VUYYURU - 5211:5
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A.G. & 8.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521163, Krishna District. Andhra Pradesh

Department of Physics
Value Added Course / Certificate Course
Title: soft skills development for physics students

Marks List
Class: I1 BSC, MPC

S. No Roll No. Name of the Student Marks
1 2031203 G.Sivani 09
2 2031205 K.Sandhya 09
3 2031207 B.Kavitha 09
4 2031210 L.Hima Bindhu 08
5 2031212 C.Munni 09
6 2031216 C.Manoj 09
7 2031217 P.Ganesh 10
8 2031220 D.V.S.Vamsi 09
9 2031222 ANaga Sai 10
10 2031224 T.Vinod Kumar 09
11 2031227 P.Smily 10
2 2031228 S.Ibrahim 08
13 2031229 M.Sai Teja 09
14 2031215 B.Poojitha 09
15 2031208 P.Mounika 09
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Department of Physics
Value Added Course / Certificate Course

Title: soft skills development for physics students

Feed Back Form

Name of the Student: X, SondhYo.
Class and Roll Number: .o\ 205

21. Is the programme interested to you (Yes/No)

22. Have you attended all the session (Yes/No)
v

23. Is the content of the program is adequate (Yes/No)
v’

24. Have the teacher covered the entire syllabus? (Yes/No)

25. Is the number of hours adequate’{/
(Yes/No) T
6. Do you have any suggestions for enhancing or reducing the (Yes/No)
number of weeks designed for the program?

W

11. On the whole, is the program useful in terms of enriching (Yes/No)
your knowledge? :
8. Do you have any suggestions on the program? (Yes/No)
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course
Title: soft skills development for physics students
Test Exercise:
1. Learning is more effective if
2. Life skills are helpful in developingthe  and __ behaviour of people
3. How many life skills are there
4. Exchange of ideas between two or more persons is
5. Isthe first enemy of communication
6. Communicationisapartof __ skills
7. Emotional intelligence characterised by
8. Emotional intelligence is different from other intelligences in that
9. s the best predictor of academic performance

10. Intellectual property right (IPR) protects the use of information and ideas that are of




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course / Certificate Course

Title: soft skills development for physics students

Key:

content is related to real life experiences

adaptable and positive

10

Communication

Noise

Soft

Better interpersonal relation ship

The focus is on emotional reasoning, ability and knowledge
1Q

10. Commercial value
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5)SOFT SKILLS DEVELOPMENT FOR PHYSICS
STUDENTS

Module No -1

Soft skills are personality traits and behaviours. Unlike technical or ‘hard’ skills, soft skills
are not about the knowledge but the behaviourswhich displayed by ones in different
situations. Soft skills Soft skills include any skill that can be classified as a personality trait or
habit. Interpersonal skills and communication skills are more specific categories of soft skills
that many employers look for in job candidates. There are many soft skills that could list on
resume or cover letter.

Some of the most sought after soft skills include:
Effective communication skills

e Teamwork

e Dependability

o Adaptability

e Conflict resolution

e Flexibility

e |eadership

e Problem-solving

e Research

e Creativity

e Work ethic

e Integrity

e Broad types of soft skills,

which can read more about below, include:
Communication

e Problem-solving

e Creativity

e Adaptability




e Work ethic

e Importance of soft skills Soft skills play an important role in resume writing, interviewing
and finding success in communicating with people at work and in other areas of the life.

For example, as we look for jobs, find that many employers list specific soft skills on their
job posts in the ‘required’ or ‘desired’ sections. A job posting for a Human Resources
associate may list ‘attention to detail” as a desired trait, while a job for a Marketing Specialist
could list ‘leadership’ and ‘great communication skills’.Soft skills are often transferable
across careers and industries Soft skills list and example Soft skills are often innate
personality traits, already possess several marketable soft skills that will help to get and be
successful in a job.

Though many are formed with personality, soft skills can also be learned and developed with
practice and experience. Here are few examples of key soft skills and how those skills can
enhance ones performance during and after the job search process. Communication Effective
communication skills will be helpful through the interview process and in career. The ability
to communicate involves knowing how to speak with others in different situations or settings.

For example, when working with a team on a project, you may need to communicate when
you believe that an idea or process is ineffective. Finding a way to tactfully and skillfully
disagree with others on the job without creating conflict is an important skill that employers
value.

Module No -2

Related communication skills:
Active listening

e Confidence

e Conflict resolution

¢ Organisation

¢ Problem-solving Employers highly value people who can resolve issues quickly and
effectively. That may involve calling on industry knowledge to fix an issue immediately, as it
occurs, or taking time to research and consult with colleagues to find a scalable, long-term
solution.

Related problem-solving skills:

Creativity




e Research

e Risk management
e Teamwork

e Creativity

Creativity is a broad ability incorporating many different skill sets including other soft skills
and technical skills. Employees with creativity can find new ways to perform tasks, improve
processes or even develop new and exciting avenues for the business to explore. Creativity
can be used in any role at any level.

Related creativity skills:
Curiosity

e Learning from others

e Open-mindedness

e Taking calculated risks

e Adaptability How easily do you adapt to changes? If you’re working in a technology-driven
field or start-up, adaptability is especially important. Changes in processes, tools or clients
you work with can happen quickly.

Employees who are capable of adapting to new situations and ways of working are valuable
in many jobs and industries.

Related adaptability skills:
Consistency

e Organisation

e Optimism

e Flexibility

e Work ethic Work ethic is the ability to follow through on tasks and duties in a timely,
quality manner.

Module No -3

A strong work ethic will help to develop a positive relationship with the employer and
colleagues even when developing technical skills in a new job. Many employers would rather




work with someone who has a strong work ethic and is eager to learn than a skilled worker
who seems unmotivated.

Related work ethic skills:
Attention to detail

e Integrity

e Persistence

e Time management

e How to improve soft skills?

Many employers value strong soft skills over technical skills because they are often
personality traits developed over a lifetime and can be difficult to teach. That being said,
anyone can improve their soft skills with experience and practice. For example, anemployer
is seeking someone skilled in conflict resolution. While you may be naturally skilled at
effective communication, it may help to practice working through conflicts with others.

There are several ways you can help improve your soft skills.

1. Pick a soft skill you want to improve and practice it consistently. You can improve any
soft skill if you make it a practice. Most soft skills are a matter of routine. For example, you
can practice dependability, both on the job and at home, by improving punctuality (showing
up to work or events on time or early) and starting on projects at work earlier so you can
complete them ahead of schedule.

2. Observe and mimic the positive soft skills you see in others. There are likely professionals
you know or work with who have strengths in various soft skills. You may be able to develop
integral soft skills by observing the practices of others and incorporating them into your own
daily routine. You may find, for example, that effective communicators often write down
notes when others are talking during meetings. This helps them organise their thoughts so
they are prepared to ask and answer important questions. This is also an active listening
practice that may be good to utilise as part of your own work.

3. Set milestone goals to improve soft skills. Set specific, measurable goals by carefully
reading your performance reviews at work or asking trusted friends and colleagues for
constructive criticism. This can help you to identify key areas of improvement for goal
setting and areas of strength to highlight on your resume and in interviews. You can prioritise
which soft skills to work on based on those that you need to get a certain job or move up in a
career you already have.

4. Find resources to help you learn. You can find several resources to help you learn tactics
for improving the soft skills you want to focus on like books, podcasts or online classes.
While some require payment, many are free of cost and can be accessed at any time. You
might try out few different types of resources to see which are best for your learning style.




Module No -4
VALUES

Values are principles, standards or qualities that an individual or group of people hold in high
regard. These values guide the way we live our lives and the decisions we make. A value may
be defined as something that we hold dear, those things/qualities which we consider to be of
worth.

A ‘value’ is commonly formed by a particular belief that is related to the worth of an idea or
type of behaviour. Some people may see great value in saving the world’s rainforests.
However a person who relies on the logging of a forest for their job may not place the same
value on the forest as a person who wants to save it. Values can influence many of the
judgments we make as well as have an impact on the support we give clients. It is important
that we do not influence client’s decisions based on our values.

We should always work from the basis of supporting the client’s values. Where do values
come from? Our values come from a variety of sources.

Some of these include:

Family

peers (social influences)

the workplace (work ethics, job roles)

educational institutions such as schools or TAFE

significant life events (death, divorce, losing jobs, major accident and trauma, major
e health issues, significant financial losses and so on) religion
e music

media

technology

culture

major historical events (world wars, economic depressions, etc).

¢ Dominant values Dominant values are those that are widely shared amongst a group,
community or culture.

They are passed on through sources such as the media, institutions, religious organisations or
family, but remember what is considered dominant in one culture or society will vary to the
next.




Using the sources listed above, some of your values could be: family—caring for each other,
family comes first

e peers—importance of friendship, importance of doing things that peers approve of

e workplace—doing your job properly; approving/disapproving of ‘foreign orders’ (doinge
home-related activities in work time or using work resources for home related activities)
educational institutions—the valuing or otherwise of learning; value of self in relation to

e an ability to learn (this often depends on personal experience of schooling, whether positive
or negative) significant life events—death of loved ones and the impact on what we value as
being

e important; marriage and the importance and role of marriage and children; separation and
divorce and the value change that may be associated with this (valuing of self or otherwise)
religion—beliefs about ‘right and wrong’ and beliefs in gods

e media—the impact of TV, movies, radio, the Internet and advertising on what is

e important in our lives, what is valued and not valued music—music often reflects what is
occurring in society, people’s response to things such

e as love and relationships which may then influence the development of our values
technology—the importance of technology or otherwise; the importance of computerse and
developing computer skills culture—a cultural value such as the importance of individuality
as opposed to

e conforming to groups major historical events—not wasting anything, saving for times of
draught, valuing

e human life, patriotic values. It is important that you develop an awareness of what you
value, as these values will be important in informing your relationships with clients, co—
workers and employers. .

Exploring your values We are all influenced in varying degrees by the values of our family,
culture, religion, education and social group. Knowing your own values can help you work
effectively with clients, resolve conflicts and support the organisation’s philosophy of care
appropriately.

Wherever our values come from they make us the unique person we are today! Pre-existing
beliefs Belief Beliefs come from real experiences but often we forget that the original
experience is not the same as what is happening in life now. Our values and beliefs affect the
quality of our work and all our relationships because what you believe is what you
experience.

We tend to think that our beliefs are based on reality, but it is our beliefs that govern our
experiences. The beliefs that we hold are an important part of our identity. They may be




religious, cultural or moral. Beliefs are precious because they reflect who we are and how we
live our lives.

As a care worker in the community services industry, the pre-existing beliefs you may have
could be related to stereotypes that have developed for you around issues like sexuality,
alcohol and other drugs, ageing and disabilities, independence, health, the rights of people,
your idea of health and what it’s like to be older and/or disabled.

These stereotypes could affect the way you interact and work with clients. This is because
you have assumptions about what your clients can and can’t do for themselves, the way they
should think about issues and what is best for them. If you make assumptions as a worker
then you are denying clients their rights, respect and dignity. As a worker this would be
regarded as a breach in your duty of care towards clients.

Awareness of personal attitudes It is good practice to think about your attitudes and beliefs: it
helps you to understand yourself better. It is beneficial to reflect on your life, identify some of
the significant events that have shaped you, consider what qualities you admire in yourself
and others and be mindful of what values and are important to you. Attitude The word
‘attitude’ can refer to a lasting group of feelings, beliefs and behaviour tendencies directed
towards specific people, groups, ideas or objects.

An attitude is a belief about something. It usually describes what we think is the ‘proper’
way of doing something. The attitudes that we feel very strongly about are usually called
values. Other attitudes are not so important and are more like opinions.

Sometimes our own attitudes can make us blind to other people’s values, opinions and needs.
Attitudes will always have a positive and negative elementand when you hold an attitude you
will have a tendency to behave in a certain way toward that person or object. .

What we believe are important qualities, or what qualities we admire in ourselves and others,
generally reflect our life experiences and the values which we established in our early years
through the influence of family, teachers, friends, religion, our culture, our education
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course_

Title: TALLY Prime

Objectives :

Accurate financial record-keeping: Providing businesses with accurate financial record-keeping
is Tally's main goal. It enables organisations to produce financial statements including balance
sheets, profit and loss statements, and cash flow statements as well as keep track of financial

activities.

2 Effective inventory management: Businesses may maintain inventory levels, keep an eye on
stock movement, and produce inventory reports using Tally. This aids companies in effectively

managing their inventories and prevents stockouts or overstocking.

3.Effective pavroll management is made possible by Tally's automated employce salary, tax, and
other deduction calculations. Additionally, it assists firms in managing personnel information

and creating payslips

4.Simplified tax compliance: Tally's tax management tools make it simple for businesses (o

adhere to tax laws. It assists companies in generating tax reports like the GSTR-1 and GSTR-3B .

and mlcﬁlating taxes like GST, VAT, and TDS.

5.Business analysis and decision-making: Tally offers organisations real-time reporting and data
analvsis capabilities that let them base their choices on precise financial facts. It offers a varicty
of features, including cash flow statements, budgeting tools, and ﬁnancinl ratios, to assist firms in

evaluating their financial performance and making future plans.

Methodology ‘Teacher-Cantered method

Duration : 30 Hours
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A.G. & S.G. Siddhartha Degree College of Arts & Science
. Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Ad'ded Course

Title: TALLY Prime

Date: From 01-11-2022 to 05-19-2022

Date

Content

Module No.

'01-11-2022

Fundamentals of TALLY Prime: Features - Start TALLY
ERP-9, Create and Alter a Company - Creating Single .

Group/Multiple Groups, Display, Deleting Groups -
Ledger: Creating Single Ledger / Multiple Ledgers.

15-11-2022

Create Accounting Masters in TALLY Prime - Chart of
Accounts - Creating Single and Multiple charts, Displaying
and Altering charts — Walkthrough for creating Chart of
Accounts

II

25-11-2022

_Creating Inventory Master: Creating Stock Groups,

Displaying, Deleting, Altering - Displaying and Deleting

Unit Measures - Creating, Altering, Displaying, Deleting
Stock items - Generating Reports.

mo ;
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A.G. & S.G. Siddhartha Degree College of Arts & Science
_ Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course

Title: TALLY Prime
Test Excrcise_:

1. Ledger Creation Sums
2.Voucher Entry Sums

3. Adjustment Sums

4, Inventory Sums

5. Accounts with Inventory Sums
6. GST Sums

7. Bank Reconciliation Sums
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course ;
Title: TALLY Prime Efj

Key:
» Financial Manageﬁent.
| > Tax and Compliance.
>‘ Budgeting.
» Inventory Management.
» Sales and Purchase Management.

» Point of Sale (POS)

» Payroll Manageme'nt.
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A.G. & S.G. Siddhartha Degree College of Arts & Science ;
' Vuyyuru-521165, Krishna District, Andhra Pradesh “
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DEPARTMENT OF COMMERCE

Value Added Course
Title: TALLY Prime f

Feed Back Form

Is the program me interested to you (m

Have you attended zll the session _ _ ()‘\.SJ/NQ;
Is the content of the program is adequate {V\(No)/
Have the teachar covered the entire syllabus? es/No)

Is the number of hours adequate? _ ' (Yes/Nd/
Do you have any suggestions for enhancing or reducing the 90)
Yes/N

number of weeks designed for the program? 6/
On the whole, is the program useful in terms of enriching 5_
your knowledge? §

Do you have any suggestions on the program? (Yes/No)
Signature of Student
[,
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A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishln.a District, Andhra Pradesh

DEPARTMENT OF COMMERCE

Value Added Course
Title: TALLY Prime

Feed Back Form

Is the program rﬁe interested to you ' es/No)
Have you attended all the session

Is the content of the program is adequate
Have the teacher covered the entire syllabus?
Is the number of hours adequate?

Do you have any suggestions for enhancing or reducing the

number of weeks designed for the program?
On the whole, is the program useful in terms of enriching

your knowledge?

Do you have any suggestions on the program? ~ (Yes/No)

. KumalX

Signature of Student
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Value Added Course

Title: oRNAMENTAL FISH BREEDING

Name of the Lecturer

Class

Duration of the Course

VAC Code

D.A Kiranmayee

I.B.Sc Aquaculture

30 Days (01.11.2022 to 05.12.2022)

VACZOO-06




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh (Autonomous)

Value Added Course

Title: ORNAMENTAL FISH BREEDING

Objectives

1. To impart hands on training on breeding technology

2. To impart hands on training on setting up of aquaria and maintenance

3. To generate expert-oriented employment in rural and urban households
through ornamental fish production.

4. To impart hands on training on culture, feeding and breeding of
commercially important ornamental fishes

5. To mass-produce a large number of varieties of ornamental fish species to

create a large supply of ornamental fish and increase the overall exports.
6. To promote employment and entrepreneurship in the ornamental fish sector

by graduates in fisheries, aquaculture and biological sciences.

Methodology : Teacher Centered Method

Duration :01.11.2022 to 05.12.2022



A.G. & S.G. Siddhartha Degree College of Arts & Science

Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course

Student Enrolment Sheet

Class:1 SEM- I B.Sc_Aquaculture

S.No | Roll No. Name of the Student Signature
1 22-901 | J.CHANDANA SEERSHIKA 7.dhandona.
2 22-902 | B.BHANU PRAKASH B Bhoow Rajeld
3 22-903 | B.VAMSI 3 Vams7
4 22904 | SHAIK FARZANA S. gﬂ WL
5 22-905 | MD.SHARMILA BEGUM 8D Shasmclo
6 | 22906 |SHAIK SADIYA SULTANA. Sk &,:g{{i;a Sullon,
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A.G. & S.G. Siddhartha Degree College of Arts & Science

Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course

Title: ORNAMENTAL FISH BREEDING

Date :- 01.11.2022 to 05.12.2022

Date Content Module No.
Introduction to Aquaculture and Ornamental Fishes
Trading
01.11.22 Basics of aquaculture definition and scope. History of
to aquaculture: Present global and national scenario. I
07.11.22 World trade of ornamental fish and export potential.
Different varieties of exotic and indigenous fishes.
Ornamental fisheries- new dimensions in aquaculture
entrepreneurship
Introduction to Ornamental fishes
Introduction to aquarium and aquarium accessories.
Basic knowledge on profile of ornamental fishes in world
Fish Breeding and rearing in Live Bearers
08.11.22 : . : :
to Breeding of ornamental fish with reference to live bearer
14.11.22 species. 1
o Breeding of Guppies, Mollies, Sword tail fish and Platy
fish
Introduction hatchery management system for live bearers
Nursery management of live bearers ¢ Rearing of live
bearers
Fish Breeding and rearing in Egg layers
15.11.22 . .
Ornamental fish farming-Management Aspects
to ; . .
99 11.22 Or_namental Fish-diseases a_md their management 11|
o Live Food culture for tropical ornamental fish
Feeding for breeding and maintenance of ornamental fish
Engineering Aspect and construction of aquarium
23.11.22 . : i
to Design and construction of public fresh
05.12.22 Construction, settings and maintenance of aquarium v

Construction of ornamental fish unit
Engineering aspect in Ornamental Fish Farming




A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course

Title: ORNAMENTAL FISH BREEDING

Test Exercise: 5x10=50
1. Explain about World trade of ornamental fish
2. Different varieties of exotic and indigenous fishes
3. Breeding of ornamental fish with reference to live bearer species.

4. Live Food culture for tropical ornamental fish

5. Construction, settings and maintenance of aquarium



A.G. & S.G. Siddhartha Degree College of Arts & Science
Vuyyuru-521165, Krishna District, Andhra Pradesh

Value Added Course

Title: ORNAMENTAL FISH BREEDING

Key:

1. Ornamental fish culture also known as aquariculture, is the culture of attractive, colorful
fishes of peaceful nature in confined aquatic systems. Ornamental fishes are also called as
"living jewels".

The international market for ornamental fishes is valued at about US $ 5.9 billion. The

world export of ornamental fish in 2006 was 282.6 million US $ and imports valued at 308.9

million US $. Around 200 million ornamental fishes are sold every year of which 80% are

freshwater and 20% are marine. In freshwater 90% are captive bred and in marine 99% are wild

caught. More than 120 countries are involved in ornamental fish trade and there are about 1800

species of ornamental fishes available in the market of which 1000 are fresh water. Guppy is the

dominating species followed by Neon tetra. India is still in a marginal position just contributing

1% of total ornamental fish trade. An estimate carried out by Marine Products Exports

Development Authority of India shows that there are one million ornamental fish hobbyists in

India. The internal trade is estimated to be about 3.26 million US $ and the export trade is about

0.38 million US $ in India. The annual growth rate of ornamental fish trade is 14%. A rich

diversity of species and favourable climate, cheap labour make India suitable for ornamental fish

culture. Tamilnadu, Kerala and West Bengal are the major states involved in ornamental fish
farming. Two categories of ornamental fishes are being marketed from India - exotic and native.

The exotic varieties have been marketed domestically and dominating with 99%. Already 288

exotic varieties have been recorded in Indian market. More than 200 species of these freshwater

fish are bred in different part of India. Mostly native ornamental fishes are exported. North
eastern states, West Bengal, Kerala and Tamilnadu are blessed with highly potential indigenous
ornamental fishes. Around 85% of native fishes are from North eastern states. 90% of native
ornamental species are collected and reared to meet export demand. Presently about 100 native
fish species have been earmarked as aquarium fish. Kolkata, Mumbai and Chennai are major
exporting centres. About 90% of India exports go from Kolkata followed by 8% from Mumbai
and 2% from Chennai. Around 4000 peoples involved in this trade including breeding, live food
collection, trading and exporting. There are 20 registered exporters.

2. The terms "exotic" and "indigenous” are used to describe fish species in relation to a

particular geographical area. Here's the difference between exotic and indigenous fish:

Exotic Fish:Exotic fish are species that are not native to a specific geographic
region but have been introduced to that area by human activity. They are typically
introduced intentionally or accidentally, often for purposes such as aquaculture, sport
fishing, or ornamental purposes.Exotic fish may come from different parts of the
world and may have different ecological requirements than the native species in the
area.Depending on their interactions with the local ecosystem, exotic fish can
sometimes have significant impacts on the environment, including competition with
native species, predation, habitat alteration, and introduction of diseases.

Indigenous Fish:Indigenous fish, also known as native or endemic fish, are
species that naturally occur and are native to a specific geographic region.These fish
have evolved and adapted to the local ecosystem over time and are an integral part of
the natural biodiversity in that area.Indigenous fish species have established



ecological relationships with other native species, depend on local habitats, and play
important roles in the functioning of the ecosystem.They are often well-adapted to
the local environmental conditions, such as water temperature, pH levels, and food
availability.
It's important to note that the distinction between exotic and indigenous fish can vary
depending on the specific geographic region in question. A fish species that is considered
exotic in one area may be native in another. Therefore, it's crucial to consider the specific
context and geographical reference when using these terms.
3. In live bearing fish, the eggs are situated in the egg duct where they are fertilized. Upon
hatching, the fry are not immediately delivered, but they remain in the safety of the mother’s
body until they reach a stage of development equivalent to the young of egg layers that have
absorbed the yolk sac and become free swimming. The ideal temperature must be 27°C.

As the male matures, the anal fin becomes more pointed and straightened into a rigid tube
like projection, which is called gonopodium. The gonopodium is carried normally close to the
body and pointing rearwards. However, it is a mobile organ and can be angled in almost any
direction. The males court the females with their fins erect and they chase the female untill
the opportunity presents itself for a lightening thrust of the gonopodium. The female is
fertilized by the nearest touch of the gonopodium on her vent, and one fertilization will last
for several broods. Unlike the male, the female has normal analfin. Females can have upto
eight broods from one fertilization therefore it is unnecessary to remate after the first brood.
The period of gestation is being constant for every species.

Females about to give birth are said to be ripe. This condition can be determined by the
appearance of the dark, crescent shaped area in the female body close to the vent known as
the gravid spot, which is accompanied by a general fattening of the belly when viewed from
above. The eggs develop and actually hatch out inside the mother and leave her body as fully
developed fish. The number of young in a brood is largely dependent upon the size of the
female. Irrespective of the number in the brood the fry are approximately all the same size at
birth. Livebearers are notorious cannibals; they will devour their youngones as soon as they
are born. This can be prevented by having an abundance of cover for the youngones in the
form of bunched fine leaved plants, or to use a breeding trap, which restricts the female to a
small part of the aquarium, but allows the fry to escape into the wider reacher of the breeding
tank.

The preparation for the breeding tank is simple. It need not be too large for most species, and
should be filled to a depth of about 8” (20cm) with matured water and the temperature is
raised to about 25°C. The tank should be well stocked with fine leaved plants. Once the
female has given birth to the full brood she can be removed. Instead of plants, nylon knitting
wools can also be used. Handling livebearers when they are near the time to delivery can
cause premature birth. Premature babies have not completely absorbed their yolk sac, which
can be seen attached to their bellies. Livebearers normally kept in a community aquarium
tank will breed indiscriminately, and will often crossbreed between similar species. If the
aquarist is interested in obtaining a particular colour strain or any other feature for that matter

it is imperative that the sexes are housed separately.

4. A number of live foods can be used to add colour and to condition the fish for breeding.
Feeding a restricted range of live foods, and exclusion of all other kinds of foods, is unlikely
to provide a balanced diet, and may even lead to nutritional or other internal disorders for the
fish. As many live foods originate from ponds, streams or rivers, they may bring with them
aquarium pests, such as hydra, snails, or disease causing organisms. The risk of introducing
disease organisms can be reduced by collecting live foods from fish free water, but the



possibility of introducing aquarium pests still remains. It may be safer to use live foods
disinfected before use.

Earthworms are an excellent, live food for all kinds of fish, including goldfish. Anyone, who
has access to a garden or patch of waste ground should be able to collect enough for their
fish. After collection, the earthworms must be kept for a few days in a sealed container. This
should have small air holes. During this time the worms will clean themselves of solid and
wastes and will then be more palatable for the fish. The worms can be given as whole or
chopped, depending on their size and the size of the fish.

Sludge worms, such as Tubifex and other tubificid worms, are a live food familiar to most
tropical fish hobbyists. These slim, centimeter-long, maroon worms are often used to tempt
fish such as Discus to feed, and are given as a live food to adult breeding fish. Tubifex worms
are not easy to culture successfully and so are most often obtained from an aquatic shop.
Unfortunately, in nature these worms live in polluted stretches of rivers and streams, and it is
from these unsavoury sources that most Tubifex are collected for aquarium use. Therefore,
tubifex should be used sparingly in the aquarium only as an occasional food rather than as a
staple diet. Before use, the worms should be rinsed gently in cold running tap water for
several hours. Once cleaned, Tubifex worms live for some time in a shallow dish of cold
water.

Water fleas are tiny planktonic crustaceans, such as Daphnia and Cyclops. Like tubifex, they
are a popular live food among tropical aquarists. This is suitable for larger fish fry or to
condition adult fish for spawning. However, like Tubifex, using water fleas as a live food may
result in the introduction of wunwanted pests or disease causing organisms.
Unfortunately, Daphnia and related forms are less easily disinfected than Tubifex, ideally
therefore they should be obtained from a safe fish-free pond.

Bloodworms are the aquatic larval stage of a two-winged fly. Difficult to culture, they are
best obtained from aquatic shops and are particularly useful in the winter months, when other
live foods may be scarce.

In egg laying fish species, nutrients trapped in the egg sac would be normally sufficient to the
hatchlings. Afterwards, the tender hatchlings are fed with green water consisting of
microscopicalgal species
of Protococcus, Tetrosphaerium, Chalmydomonas, Chlorella, Volvox, Eudorina,
Pandorina, etc. Certain filamentous algal species of Spirogyra are known to serve as an ideal
food source for the fry and juvenile fishes. The above green water is a viable food source
especially during the first two weeks of growth.

Aquarium fish, depending on their feeding habits and preference may be fed with live foods.
Such as mosquito larvae, fruit flies, bloodworms, tubifecids, Cyclops, daphnids, rotifers,
brine shrimps earthworms white worm and microworm or with moist pellets, dry pellets,
flakes and chopped bits of fish, shrimp, beef, oyster, crab and liver, spleen, lung, heart and
brain of cattle.

5. Following a maintenance schedule will prevent your aquarium from becoming overly dirty
or hazardous to your fish’s health. This schedule should consist of daily, weekly, and
monthly tasks.

Daily aguarium maintenance

You can keep your tank’s water clean by performing these simple tasks every day:

Ensure all pumps, filters, and lights are working properly.



Observe fish for negative side effects. If any side effects are evident, test the water
immediately. If the water is fine but the fish remain ill, check the filters and pumps for any
malfunctions.

Remove excess food from the tank

Top off the tank with treated water

Check the water’s temperature. Most freshwater tanks should remain between 75° and 80°
Fahrenheit. However, some fish require different temperature ranges. Ensure that the
temperature of your tank is suitable for all of your marine life.

Weekly/semi-weekly aquarium maintenance

Every one or two weeks, you should clean your fish tank and replace no more than 25% of
your tank’s water.

How to clean a fish tank

Cleaning your tank every one to two weeks will prevent any buildup of hazardous chemicals,
grime, or other contaminants. While cleaning, you can keep the fish in the tank if you
cautiously work around them.

What equipment do | need to clean a fish tank?

While you do not need an abundance of specialized equipment for a simple home aquarium,
these tools will make maintenance simpler, quicker, and more effective:

Gravel vacuum

Algae scrubber

Filter brush

Acrylic-safe cleaner

Scissors (if your tank contains plant life)

Aquarium fertilizer (if your tank contains plant life)

Steps to deep cleaning a fish tank

Wash your hands and entire forearm.

Unplug all filters and lights. Close any open valves if you have a sump pump.

Remove 15 to 25% of your tank’s water. Do not remove more than this amount of water, as it
will interrupt the biological filtration inside your tank.

Remove non-living decor and gently rinse and scrub with hot water.

Monthly aquarium maintenance

Each month, you need to test the quality of water in your aquarium. This task ensures that the
pH, ammonia, nitrite, nitrate, and phosphate levels in your tank are appropriate for your fish
and plants.

How to test aquarium water

Aquarium water can be tested using an aguarium water test kit. For most freshwater
aquariums, the most important contaminants to test for are ammonia, nitrite, nitrate,
phosphate, and water hardness. The pH level of your water will also need to be checked.
Some Kits, such as this 6-in-1 test kit, can test all of these elements with a single strip. Other
Kits specialize in testing one contaminant and provide more accurate readings than testing
strips. If you choose testing strips, ensure that they are submerged in water for the correct
length of time, and allow them to sit for a short while after submersion for accurate results. If
your aquarium water test shows concerning pH levels or high levels of a contaminant, you
will need to perform some corrective maintenance.



https://www.petco.com/shop/en/petcostore/category/fish/fish-water-care/fish-tank-testing-kits
https://www.petco.com/shop/en/petcostore/product/tetra-easystrips-6-in-1-aquarium-test-strips
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Value Added Course
Title: CLOUD COMPUTING

Name of the Lecturer : A. NAGA SRINIVASA RAO

Class : 111 B.SC (MCCS )

Duration of the Course : 30 HOURS

VAC Code : CCVAC13




Title: CLOUD COMPUTING
Objectives

1. Data Recovery: Cloud computing enables easy and reliable backup and restoration of
data stored in the cloud.

2. Low-Cost Services: Cloud computing reduces the need for investing in expensive
hardware and software, and offers pay-as-you-go pricing models.

3. Security: Cloud computing provides encryption, authentication, and access control
mechanisms to protect data and applications from unauthorized access or
cyberattacks.

4. Mobility: Cloud computing allows users to access data and applications from anywhere
and any device, enhancing productivity and collaboration.

Methodology : Teacher - Centered method

Duration : 30 Hours
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Value Added Course
Title: CLOUD COMPUTING

Date From 01/11/2022 to 09/02/2023

Content

Module I:

INTRODUCTION TO VIRTUALIZATION Virtual Machines and Virtualization Middleware — Data
Center Virtualization for Cloud Computing

Module Il:

Implementation Levels of Virtualization — Virtualization Structures/Tools and Mechanisms —
Virtualization of CPU — Memory — 1/O Devices

Module IlI:

INTRODUCTION TO CLOUD COMPUTING System Models for Distributed and Cloud
Computing — Software

Module IV:
Clouds — Cloud Computing and Service Models — Public — Private — Hybrid Clouds
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Value Added Course

Title: cloud computing
Module I:

Virtualization is a technique to divide the computer resources logically. It’s achieved by abstracting
away the underlying complexity of resource segregation. Although an old technology, it’s still a
popular technique and highly relevant in this era of cloud computing.

In this tutorial, we’ll discuss various aspects of virtualization such as the concept, its types, and its
workings.

What Is Virtualization?

Virtualization helps us to create software-based or virtual versions of a computer resource. These computer
resources can include computing devices, storage, networks, servers, or even applications.

It allows organizations to partition a single physical computer or server into several virtual machines (VM).
Each VM can then interact independently and run different operating systems or applications while sharing the
resources of a single computer.

How Does Virtualization Work?

Hypervisor software facilitates virtualization. A hypervisor sits on top of an operating system but we
can also have hypervisors that are installed directly onto the hardware. Hypervisors take physical
resources and divide them up so that virtual environments can use them.

When a user or program issues an instruction to the VM that requires additional resources from the
physical environment, the hypervisor relays the request to the physical system and caches the
changes.

A virtual machine created by a hypervisor functions as a single data file, and we can move
it from one computer to another, open it there, and it works the same as on any other
machine. Thus, it provides a lot of flexibility and portability.

Types of Hypervisors

Hypervisors are available in two categories: Type 1 and Type 2.

4.1. Type 1 Hypervisors (Bare Metal)

A Type 1 hypervisor is installed directly on top of the physical machine. Type 1 hypervisors are also
known as bare-metal hypervisors due to the nature of their installation type.

These categories of hypervisors are more popular and secure than the Type 2 hypervisors.

Type 1 hypervisors have a lower amount of latency and are the most used in the market.
Some examples of these hypervisors are VMware ESXi, Microsoft Hyper-V, or open-source Kernel-
based VMs (KVMs).

4.2. Type 2 Hypervisors (Hosted)

On the other hand, for Type 2 hypervisors, there is a layer of host OS that sits between the physical
server and the hypervisor. For this reason, we call these hypervisors “hosted hypervisors”.

They are less common and mostly used for end-user virtualization.

They are known to have more latency compared to Type 1 due to their hosted nature. Type 2
hypervisors include Oracle VirtualBox or VMware Workstation.

5. Types of Virtualization

Virtualization is classified into several categories based on the resource we virtualize.




5.1. Data Virtualization

With data virtualization, the virtualization software sits in front of multiple data sources and allows them to be
treated as a single data source. This facilitates delivering the required data in a specific format.

5.2. Desktop Virtualization

Desktop virtualization lets us deploy simulated desktop environments to many physical machines at
once. Unlike traditional desktop environments that are physically installed, configured, and updated on
each machine, desktop virtualization allows admins to perform mass configurations, updates, and
security checks on all virtual desktops.

5.3. Server Virtualization

Servers are computers designed to process a high volume of specific tasks so that other computers such
as laptops and desktops can do a variety of different jobs. Virtualizing a server lets it do more of those
particular functions and involves partitioning it so that the components can serve multiple purposes.

5.4. OS Virtualization

Operating system virtualization happens at the OS kernel, and it’s a useful way to run multiple
operating systems side-by-side. It reduces hardware costs, increases security, and limits software
maintenance (update/patching) costs.

5.5. Network Functions Virtualization

Network functions virtualization separates the network functions such as IP configuration, file sharing,
and directory services. Virtualizing networks helps to reduce the number of physical components such
as switches, routers, servers, cables, and hubs.

6. Benefits of Virtualization

6.1. Cost Savings

The ability to run multiple virtual machines in one piece of physical infrastructure drastically reduces
the footprint and the associated cost. Moreover, as this consolidation is done at the core, we don’t
need to maintain as many servers. We also have a reduction in electricity consumption and the overall
maintenance cost.

6.2. Agility and Speed

Spinning up a virtual machine is a straightforward and quick approach. It's a lot simpler than
provisioning entirely new infrastructure.

For instance, if we need a development/test region for a team, it’s much faster to provision a new VM
for the system administrators. Besides, with an automated process in place, this task is swift and
similar to other routine tasks.

Definition of Data Center Virtualization

Data center virtualization is a strategy wherein you transform your data center into a highly
nimble, available, scalable, secure, and efficient IT infrastructure by applying virtualization
heavily to all key resource components of the data center, i.e., compute, storage, and
networking.

You can think of it as an extension of the more familiar concept of server virtualization. In
server virtualization, a hypervisor abstracts and pools the underlying physical resources, i.e.,
CPU, memory, storage device(s), and network, from the software running on top of it. In data
center virtualization, not only are servers virtualized, so are storage and network
infrastructures.

Then what you get are vast resource pools of compute, storage, and network, which you can
reallocate dynamically and automatically for your virtual machines, virtual networks, and
virtual datastores.

Another key aspect of data center virtualization is the presence of a unified management
framework for administering the components of the virtualized data center, regardless of
whether they are located on-premises or in a public cloud. So, essentially, data center
virtualization brings about a hybrid cloud.



https://bleuwire.com/advantages-data-center-virtualization/
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The end result is a data center where administrators can quickly reconfigure and provision IT
resources on demand. A lot of this reconfiguring and provisioning can be done
programmatically and in a fully automated way, something that couldn’t be accomplished
easily (if ever) with a traditional, rigid data center.

Benefits of Virtualization

Virtualization has many benefits, including the ability to increase speed and flexibility; reduce
costs, infrastructure, and real estate requirements; increase hosting bandwidth; and minimize
downtime.

Increase Speed and Flexibility

One of the biggest benefits of data center virtualization is the amount of free time it unlocks for IT
staff. In a highly virtualized data center, it's much easier for IT administrators to reallocate resources
to applications that need them the most at any given time.

So, for example, if you’re an IT administrator, and a department manager comes to you and says they
need to test a newly acquired application that requires much higher CPU, memory, storage, or
network bandwidth, you can simply reallocate whatever resources you have available—even
resources used by a currently idle application. You couldn’t do that as quickly in a non-virtualized
environment.

Reduce Capital Costs

Because Vvirtualization enables you to pool resources and share them among
applications/users, you can maximize whatever resources you have fully and avoid unutilized
capacity. Server consolidation, for example, allows you to run multiple virtual servers on one
physical server and have those virtual servers share the same underlying resources on that
physical server. With this capability, you no longer have to purchase as many physical
servers, storage devices, and network components as you would with a traditional data center.

Reduce Infrastructure and Real Estate Requirements

As you reduce your overall physical infrastructure, you also reduce your physical space requirements.
You can reduce these even more if your virtual data center makes heavy use of public cloud resources.
Another offshoot of this benefit is the reduction of power consumption and carbon footprint, which is
critical for organizations that favor environmentally friendly strategies.

Increase Hosting Bandwidth

When you virtualize servers and consolidate them into fewer physical servers, you also
eliminate the amount of network traffic that would have gone to and from those discarded
physical servers. This frees up your hosting bandwidth and improves your overall network
performance.

Reduce or Eliminate Downtime

Virtual machines are much easier to duplicate and clone than physical servers. They’re also
easier to migrate. You can even transfer them over the network. Hence, it's much easier to
create high availability clusters as well as offsite business continuity or disaster recovery
environments. It’s also faster to spin up a VM to replace one that has just failed.

Challenges of Virtualization

While virtualization has a lot of benefits, it's not devoid of issues. Some of the challenges
experienced by organizations that adopt virtualization, especially at the start of their
virtualization adoption journey, include excessive diversity, lack of proper resource distribution,
and VM sprawl.

Too Much Diversity

Because they eliminate a lot of time-consuming tasks (e.g., server provisioning and
deployment), highly virtualized environments breed innovation. While that’s certainly a good
thing, it can also encourage IT staff to try new software. That, too, is a good thing. But when




you have a data center dotted with an assortment of operating systems (e.g., Windows and
Linux), hypervisors (e.g., Hyper-V, ESXi, and KVM), network equipment, and so on, it could
lead to inefficiencies and additional overhead costs.

Improper Resource Distribution

The ease of reallocating resources is susceptible to improper resource distribution that favors
business units that consume resources more aggressively than others. For example, if left
unchecked, business units that embark on big data projects or develop and test their own
software could end up consuming more CPU and storage resources than those that just go
about regular business operations.

VM Sprawl

Unlike physical servers that, depending on the number, may take days or weeks to provision
and deploy, virtual machines require only minutes or hours for the same tasks. In fact, you
could provision and deploy hundreds or thousands of VMs automatically in minutes or a few
hours.

If IT administrators are nonchalant in spinning up VMs, they could cause what is known as VM
sprawl. The consequence of VM sprawl is that you end up with too many virtual machines that
consume resources much faster than you should, which holds them up even if you no longer
need them. It also results in degraded performance, additional costs, and more attack
surfaces to defend.

Data Center Virtualization Management

There are ways to avoid the pitfalls mentioned above. Some of the ways that you can better
manage your virtual data center include adopting standardization, addressing sprawl,
implementing proper administration tools, and verifying sufficient network storage.

Adopt Standardization

Diversity can be good for your organization, but not when applied to the components of your
data center. Too much diversity can only make things unnecessarily complicated when you
troubleshoot issues, track licenses, integrate systems, and so on. Standardize your IT
infrastructure by dealing with as few vendors as possible.

Address Sprawl

VM sprawl can be minimized by establishing policies for VM creation, monitoring and auditing
VMs, identifying idle as well as over- and under-allocated VMs, deleting unused VMs, and
reconfiguring VMs so that they consume only resources that they need.

Implement Proper Administration and Management Tools

While major virtualization vendors such as Microsoft and VMware already have administrative
tools that come with their products out of the box, there are smaller vendors that enable you to
further enhance the capabilities of the products these major vendors provide. They also add a
bunch of other features that take those products to the next level.

One example is Parallels® Remote Application Server (RAS), which builds on the Remote
Desktop Services (RDS) capabilities of Windows Server to provide a more powerful, flexible
way of delivering virtual desktops and applications. More about Parallels RAS below.




Module Il:

What are the three ways that virtualization is implemented?

There are three ways to build virtual servers: full virtualization, para-virtualization, and OS-level
virtualization.

They all experience a few common traits. The physical server is named the host, and the virtual servers
are called guests.
Therefore, virtual servers act like physical machines. The specific system uses a distinctive approach to
allocate physical server resources to virtual server requirements.

Full virtualization

o Full virtualization uses a specific software called a hypervisor. The hypervisor interacts
straight with the physical server’s CPU and disk space and serves as a virtual server’s
operating systems program.

e Hence, the hypervisor keeps each virtual server wholly independent and unaware of the
separate virtual servers working on the physical machine.

o The hypervisor observes the physical server’s resources. As virtual servers run
applications, the hypervisor sends resources from the physical machine to the relevant
virtual server.

Para-virtualization
o The para-virtualization program is a little different. Unlike the full virtualization
technique, the guest servers in a para-virtualization system are aware of one another.

o Therefore, a para-virtualization hypervisor doesn’t require as much processing power to
control the guest operating systems.

o Each OS is already conscious of the demands the other operating systems are setting on
the physical server. The entire system works collectively as a cohesive unit.

OS-level virtualization
e An OS-level virtualization program doesn’t use a hypervisor at all. Instead, the

virtualization ability is part of the host OS, which fulfills all the functions of a fully
virtualized hypervisor.

e The most unusual limitation of this approach is that all the guest servers must work on
the same OS. Hence, each virtual server remains free from all the others, but you can’t
mix-match operating systems between them.

o As all the guest operating systems must be the same, this is called a homogeneous
environment.

Let us now explain different levels of virtualization in cloud computing.

Different Levels of Virtualization Implementation
It is not easy to set up virtualization. Your computer works on an operating system that gets
configured on some specific hardware.

Thus, it is not feasible or straightforward to run a different operating system using the




corresponding hardware.

To do this, one will need a hypervisor. Hence, the role of the hypervisor is to bridge between the
hardware and the virtual operating system, which enables smooth functioning.

Meanwhile, talking of the Implementation levels of virtualization in cloud computing, five levels
are commonly used. Let us now look firmly at each of these levels of virtualization implementation

in cloud computing.

Instruction Set Architecture Level (ISA)

At the ISA level, virtualization can work via emulating a given ISA by the ISA of the host
machine. For instance, MIPS binary code can operate on an x86-based host machine with the help
of ISA emulation.

Thus, this strategy makes it possible to run a large volume of legacy binary code written for several
processors on any provided different hardware host machine.

The first emulation method is through code interpretation. Therefore, an interpreter program
defines the source instructions to target instructions one by one.

Activity happenings within the Instruction Set Architecture Level (ISA):

Instruction set

e The hardware on the physical server in cloud computing has its own instruction set that
it will process.

e Hence, these instructions act as an interface between hardware and software. Therefore,
by the instruction set, hardware immediately assigns its services to its upper layers.

VIRTUALIZATION STRUCTURES/TOOLS AND MECHANISMS

In general, there are three typical classes of VM architecture. Figure 3.1 showed the architectures of a
machine before and after virtualization. Before virtualization, the operating system manages the
hardware. After virtualization, a virtualization layer is inserted between the hardware and the operat-
ing system. In such a case, the virtualization layer is responsible for converting portions of the real
hardware into virtual hardware. Therefore, different operating systems such as Linux and Windows
can run on the same physical machine, simultaneously. Depending on the position of the virtualiza-
tion layer, there are several classes of VM architectures, namely the hypervisor architecture, para-
virtualization, and host-based virtualization. The hypervisoris also known as the VMM (Virtual
Machine Monitor). They both perform the same virtualization operations.

1. Hypervisor and Xen Architecture

The hypervisor supports hardware-level virtualization (see Figure 3.1(b)) on bare metal devices like
CPU, memory, disk and network interfaces. The hypervisor software sits directly between the physi-cal
hardware and its OS. This virtualization layer is referred to as either the VMM or the hypervisor. The
hypervisor provides hypercalls for the guest OSes and applications. Depending on the functional-ity, a
hypervisor can assume a micro-kernel architecture like the Microsoft Hyper-V. Or it can assume
a monolithic hypervisor architecture like the VMware ESX for server virtualization.

A micro-kernel hypervisor includes only the basic and unchanging functions (such as physical memory
management and processor scheduling). The device drivers and other changeable components are
outside the hypervisor. A monolithic hypervisor implements all the aforementioned functions,
including those of the device drivers. Therefore, the size of the hypervisor code of a micro-kernel




hyper-visor is smaller than that of a monolithic hypervisor. Essentially, a hypervisor must be able to
convert physical devices into virtual resources dedicated for the deployed VM to use.

1.1 The Xen Architecture

Xen is an open source hypervisor program developed by Cambridge University. Xen is a micro-kernel
hypervisor, which separates the policy from the mechanism. The Xen hypervisor implements all the
mechanisms, leaving the policy to be handled by Domain 0, as shown in Figure 3.5. Xen does not
include any device drivers natively [7]. It just provides a mechanism by which a guest OS can have
direct access to the physical devices. As a result, the size of the Xen hypervisor is kept rather small.
Xen provides a virtual environment located between the hardware and the OS. A number of vendors
are in the process of developing commercial Xen hypervisors, among them are Citrix XenServer [62]
and Oracle VM [42].

The core components of a Xen system are the hypervisor, kernel, and applications. The organi-zation
of the three components is important. Like other virtualization systems, many guest OSes can run on
top of the hypervisor. However, not all guest OSes are created equal, and one in
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The Xen architecture’s special domain O for control and /0, and several guest domains for user applications.

particular controls the others. The guest OS, which has control ability, is called Domain 0, and the
others are called Domain U. Domain O is a privileged guest OS of Xen. It is first loaded when Xen boots
without any file system drivers being available. Domain 0 is designed to access hardware directly and
manage devices. Therefore, one of the responsibilities of Domain 0 is to allocate and map hardware
resources for the guest domains (the Domain U domains).

For example, Xen is based on Linux and its security level is C2. Its management VM is named Domain
0, which has the privilege to manage other VMs implemented on the same host. If Domain 0 is
compromised, the hacker can control the entire system. So, in the VM system, security policies are
needed to improve the security of Domain 0. Domain 0, behaving as a VMM, allows users to create,
copy, save, read, modify, share, migrate, and roll back VMs as easily as manipulating a file, which
flexibly provides tremendous benefits for users. Unfortunately, it also brings a series of security
problems during the software life cycle and data lifetime.

Traditionally, a machine’s lifetime can be envisioned as a straight line where the current state of the
machine is a point that progresses monotonically as the software executes. During this time, con-
figuration changes are made, software is installed, and patches are applied. In such an environment,
the VM state is akin to a tree: At any point, execution can go into N different branches where multiple
instances of a VM can exist at any point in this tree at any given time. VMs are allowed to roll back to
previous states in their execution (e.g., to fix configuration errors) or rerun from the same point many
times (e.g., as a means of distributing dynamic content or circulating a “live” system image).

2. Binary Translation with Full Virtualization

Depending on implementation technologies, hardware virtualization can be classified into two cate-
gories: full virtualization and host-based virtualization. Full virtualization does not need to modify
the host OS. It relies on binary translation to trap and to virtualize the execution of certain sensitive,
nonvirtualizable instructions. The guest OSes and their applications consist of noncritical and critical
instructions. In a host-based system, both a host OS and a guest OS are used. A virtuali-zation software




layer is built between the host OS and guest OS. These two classes of VM architec-ture are introduced
next.

2.1 Full Virtualization

With full virtualization, noncritical instructions run on the hardware directly while critical instructions
are discovered and replaced with traps into the VMM to be emulated by software. Both the hypervisor
and VMM approaches are considered full virtualization. Why are only critical instructions trapped into
the VMM? This is because binary translation can incur a large performance overhead. Noncritical
instructions do not control hardware or threaten the security of the system, but critical instructions
do. Therefore, running noncritical instructions on hardware not only can promote efficiency, but also
can ensure system security.

2.2 Binary Translation of Guest OS Requests Using a VMM

This approach was implemented by VMware and many other software companies. As shown in Figure
3.6, VMware puts the VMM at Ring 0 and the guest OS at Ring 1. The VMM scans the instruction
stream and identifies the privileged, control- and behavior-sensitive instructions. When these
instructions are identified, they are trapped into the VMM, which emulates the behavior of these
instructions. The method used in this emulation is called binary translation. Therefore, full vir-
tualization combines binary translation and direct execution. The guest OS is completely decoupled

from the underlying hardware. Consequently, the guest OS is unaware that it is being virtualized.

The performance of full virtualization may not be ideal, because it involves binary translation which is
rather time-consuming. In particular, the full virtualization of I/O-intensive applications is a really a big
challenge. Binary translation employs a code cache to store translated hot instructions to improve
performance, but it increases the cost of memory usage. At the time of this writing, the performance
of full virtualization on the x86 architecture is typically 80 percent to 97 percent that of the host
machine.

2.3 Host-Based Virtualization

An alternative VM architecture is to install a virtualization layer on top of the host OS. This host OS is
still responsible for managing the hardware. The guest OSes are installed and run on top of the
virtualization layer. Dedicated applications may run on the VMs. Certainly, some other applications
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Indirect execution of complex instructions via binary
translation of guest OS reguests using the VMM plus
direct execution of simple instructions on the same host.

can also run with the host OS directly. This host-based architecture has some distinct advantages, as
enumerated next. First, the user can install this VM architecture without modifying the host OS. The
virtualizing software can rely on the host OS to provide device drivers and other low-level services.
This will simplify the VM design and ease its deployment.

Second, the host-based approach appeals to many host machine configurations. Compared to the
hypervisor/VMM architecture, the performance of the host-based architecture may also be low. When
an application requests hardware access, it involves four layers of mapping which downgrades
performance significantly. When the ISA of a guest OS is different from the ISA of the underlying




hardware, binary translation must be adopted. Although the host-based architecture has flexibility,
the performance is too low to be useful in practice.

3. Para-Virtualization with Compiler Support

Para-virtualization needs to modify the guest operating systems. A para-virtualized VM
provides special APls requiring substantial OS modifications in user applications. Performance
degradation is a critical issue of a virtualized system. No one wants to use a VM if it is much slower
than using a physical machine. The virtualization layer can be inserted at different positions in a
machine soft-ware stack. However, para-virtualization attempts to reduce the virtualization overhead,
and thus improve performance by modifying only the guest OS kernel.

Figure 3.7 illustrates the concept of a paravirtualized VM architecture. The guest operating systems
are para-virtualized. They are assisted by an intelligent compiler to replace the nonvirtualizable OS
instructions by hypercalls as illustrated in Figure 3.8. The traditional x86 processor offers four
instruction execution rings: Rings 0, 1, 2, and 3. The lower the ring number, the higher the privilege of
instruction being executed. The OS is responsible for managing the hardware and the privileged
instructions to execute at Ring 0, while user-level applications run at Ring 3. The best example of para-
virtualization is the KVM to be described below.

3.1 Para-Virtualization Architecture

When the x86 processor is virtualized, a virtualization layer is inserted between the hardware and the
0S. According to the x86 ring definition, the virtualization layer should also be installed at Ring O.
Different instructions at Ring 0 may cause some problems. In Figure 3.8, we show that para-
virtualization replaces nonvirtualizable instructions with hypercalls that communicate directly with
the hypervisor or VMM. However, when the guest OS kernel is modified for virtualization, it can no
longer run on the hardware directly.
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modifying the guest OS kernel to replace The use of a para-virtualized guest OS assisted by

nonvirtualizable instructions with hypercalls for the an intelligent compiler to replace nonvirtualizable 0S
hypervisor or the VMM to carry out the virtualization  instructions by hypercalls.
process (See Figure 3.8 for more details.) (Courtesy of VMWare [71])

Although para-virtualization reduces the overhead, it has incurred other problems. First, its
compatibility and portability may be in doubt, because it must support the unmodified OS as well.
Second, the cost of maintaining para-virtualized OSes is high, because they may require deep OS
kernel modifications. Finally, the performance advantage of para-virtualization varies greatly due to
workload variations. Compared with full virtualization, para-virtualization is relatively easy and more
practical. The main problem in full virtualization is its low performance in binary translation. To speed
up binary translation is difficult. Therefore, many virtualization products employ the para-
virtualization architecture. The popular Xen, KVM, and VMware ESX are good examples.

3.2 KVM (Kernel-Based VM)




This is a Linux para-virtualization system—a part of the Linux version 2.6.20 kernel. Memory
management and scheduling activities are carried out by the existing Linux kernel. The KVM does the
rest, which makes it simpler than the hypervisor that controls the entire machine. KVM is a hardware-
assisted para-virtualization tool, which improves performance and supports unmodified guest OSes such
as Windows, Linux, Solaris, and other UNIX variants.

3.3 Para-Virtualization with Compiler Suppor

Unlike the full virtualization architecture which intercepts and emulates
privileged and sensitive instructions at runtime, para-virtualization handles these
instructions at compile time. The guest OS kernel is modified to replace the
privileged and sensitive instructions with hypercalls to the hypervi-sor or VMM.
Xen assumes such a para-virtualization architecture.

The guest OS running in a guest domain may run at Ring 1 instead of at Ring O.
This implies that the guest OS may not be able to execute some privileged and
sensitive instructions. The privileged instructions are implemented by hypercalls
to the hypervisor. After replacing the instructions with hypercalls, the modified
guest OS emulates the behavior of the original guest OS. On an UNIX system, a
system call involves an interrupt or service routine. The hypercalls apply a
dedicated service routine in Xen.

»VIRTUALIZATION OF CPU, MEMORY, AND 1/0 DEVICES

To support virtualization, processors such as the x86 employ a special running
mode and instructions, known as hardware-assisted virtualization. In this way,
the VMM and guest OS run in different modes and all sensitive instructions of
the guest OS and its applications are trapped in the VMM. To save processor
states, mode switching is completed by hardware. For the x86 architecture, Intel
and AMD have proprietary technologies for hardware-assisted virtualization.

1. Hardware Support for Virtualization

Modern operating systems and processors permit multiple processes to run simultaneously. If there is
no protection mechanism in a processor, all instructions from different processes will access the
hardware directly and cause a system crash. Therefore, all processors have at least two modes, user
mode and supervisor mode, to ensure controlled access of critical hardware. Instructions running in
supervisor mode are called privileged instructions. Other instructions are unprivileged instructions. In
a virtualized environment, it is more difficult to make OSes and applications run correctly because
there are more layers in the machine stack. Example 3.4 discusses Intel’s hardware support approach.
At the time of this writing, many hardware virtualization products were available. The VMware
Workstation is a VM software suite for x86 and x86-64 computers. This software suite allows users to
set up multiple x86 and x86-64 virtual computers and to use one or more of these VMs simultaneously
with the host operating system. The VMware Workstation assumes the host-based virtualization. Xen
is a hypervisor for use in 1A-32, x86-64, Itanium, and PowerPC 970 hosts. Actually, Xen modifies Linux
as the lowest and most privileged layer, or a hypervisor.

One or more guest OS can run on top of the hypervisor. KVM (Kernel-based Virtual Machine) is a
Linux kernel virtualization infrastructure. KVM can support hardware-assisted virtualization and
paravirtualization by using the Intel VT-x or AMD-v and VirtlO framework, respectively. The VirtlO
framework includes a paravirtual Ethernet card, a disk I/O controller, a balloon device for adjusting
guest memory usage, and a VGA graphics interface using VMware drivers.

Example 3.4 Hardware Support for Virtualization in the Intel x86 Processor

Since software-based virtualization techniques are complicated and incur performance overhead, Intel
provides a hardware-assist technique to make virtualization easy and improve performance. Figure 3.10
provides an overview of Intel's full virtualization techniques. For processor virtualization, Intel offers the VT-x
or VT-i technique. VT-x adds a privileged mode (VMX Root Mode) and some instructions to processors. This




enhancement traps all sensitive instructions in the VMM automatically. For memory virtualization, Intel offers
the EPT, which translates the virtual address to the machine’s physical addresses to improve performance.
For I/O virtualization, Intel implements VT-d and VT-c to support this.
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Intel hardware support for virtualization of processor, memory, and I/0 devices.

2. CPU Virtualization

A VM is a duplicate of an existing computer system in which a majority of the VM instructions are
executed on the host processor in native mode. Thus, unprivileged instructions of VMs run directly on
the host machine for higher efficiency. Other critical instructions should be handled carefully for
correctness and stability. The critical instructions are divided into three categories: privileged
instructions, control-sensitive  instructions, and behavior-sensitive instructions. Privileged
instructions execute in a privileged mode and will be trapped if executed outside this mode. Control-
sensitive instructions attempt to change the configuration of resources used. Behavior-sensitive
instructions have different behaviors depending on the configuration of resources, including the load
and store operations over the virtual memory.

A CPU architecture is virtualizable if it supports the ability to run the VM'’s privileged and unprivileged
instructions in the CPU’s user mode while the VMM runs in supervisor mode. When the privileged
instructions including control- and behavior-sensitive instructions of a VM are exe-cuted, they are
trapped in the VMM. In this case, the VMM acts as a unified mediator for hardware access from
different VMs to guarantee the correctness and stability of the whole system. However, not all CPU
architectures are virtualizable. RISC CPU architectures can be naturally virtualized because all control-
and behavior-sensitive instructions are privileged instructions. On the contrary, x86 CPU architectures
are not primarily designed to support virtualization. This is because about 10 sensitive instructions,
such as SGDT and SMSW, are not privileged instructions. When these instruc-tions execute in
virtualization, they cannot be trapped in the VMM.

On a native UNIX-like system, a system call triggers the 80h interrupt and passes control to the OS
kernel. The interrupt handler in the kernel is then invoked to process the system call. On a para-
virtualization system such as Xen, a system call in the guest OS first triggers the 80h interrupt nor-
mally. Almost at the same time, the 82h interrupt in the hypervisor is triggered. Incidentally, control is
passed on to the hypervisor as well. When the hypervisor completes its task for the guest OS system
call, it passes control back to the guest OS kernel. Certainly, the guest OS kernel may also invoke the
hypercall while it’s running. Although paravirtualization of a CPU lets unmodified applications run in
the VM, it causes a small performance penalty.

2.1 Hardware-Assisted CPU Virtualization




This technique attempts to simplify virtualization because full or paravirtualization is complicated.
Intel and AMD add an additional mode called privilege mode level (some people call it Ring-1) to x86
processors. Therefore, operating systems can still run at Ring 0 and the hypervisor can run at Ring -1.
All the privileged and sensitive instructions are trapped in the hypervisor automatically. This technique
removes the difficulty of implementing binary translation of full virtualization. It also lets the operating
system run in VMs without modification.

Example 3.5 Intel Hardware-Assisted CPU Virtualization

Although x86 processors are not virtualizable primarily, great effort is taken to virtualize themThey are
used widely in comparing RISC processors that the bulk of x86-based legacy systems cannot discard
easily. Virtuali-zation of x86 processors is detailed in the following sections. Intel’s VT-x technology is
an example of hardware-assisted virtualization, as shown in Figure
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Intel hardware-assisted CPU virtualization.

CPU state for VMs, a set of additional instructions is added. At the time of this writing, Xen, VMware,
and the Microsoft Virtual PC all implement their hypervisors by using the VT-x technology.

Generally, hardware-assisted virtualization should have high efficiency. However, since the transition from the
hypervisor to the guest OS incurs high overhead switches between processor modes, it sometimes cannot
outperform binary translation. Hence, virtualization systems such as VMware now use a hybrid approach, in
which a few tasks are offloaded to the hardware but the rest is still done in software. In addition, para-
virtualization and hardware-assisted virtualization can be combined to improve the performance further.
Memory Virtualization

Virtual memory virtualization is similar to the virtual memory support provided by modern operat-ing
systems. In a traditional execution environment, the operating system maintains mappings of virtual
memory to machine memory using page tables, which is a one-stage mapping from virtual memory to
machine memory. All modern x86 CPUs include a memory management unit (MMU) and a translation
lookaside buffer (TLB)




Module I
Introduction to Cloud Computing

Cloud Computing is the delivery of computing services such as servers, storage, databases,
networking, software, analytics, intelligence, and more, over the Cloud (Internet).

Cloud Computing provides an alternative to the on-premises datacentre. With an on-premises
datacentre, we have to manage everything, such as purchasing and installing hardware, virtualization,
installing the operating system, and any other required applications, setting up the network,
configuring the firewall, and setting up storage 