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INTRODUCTION
The syllabus on each discipline is a must for successful teaching process organization according
to the European Credit Transfer System. Teachers and students are to be familiarized with it.
Grading system is an integral part of the syllabus and provides for assessment of student’s
knowledge and skills during current, module and semester checks.
Grading procedure is performed according to national grading scale and European Credit
Transfer System grading scale.

1. REFERENCE NOTES

1.1. Aim of the discipline

The purpose of teaching discipline is to teach students skills relevant modern paradigms and
technologies of the software quality.

1.2. Tasks for the discipline study

The main tasks for the discipline study are to study how to guarantee software quality through
performing proper testing and maintenance. Students learn techniques to design and implement
tests, to conduct inspections by applying well proven techniques, and to employ release and
maintenance procedures. In order to achieve a culture of excellence, the management aspects of QA
process will also be addressed.

1.3. The discipline position in the curriculum system

Academic discipline is arming the software engineer of software development methodology
that meets quality standards. The attention is paid to the culture of quality and quality assurance at
all stages of software development.

1.4. Integrated requirements concerning the discipline skills

As the result of mastering the discipline a student should:

Know:

e how to establish and manage a code review team;

how to carry out black-box/white-box/gray-box testing;
how to carry out static and dynamic analysis of software;
when to stop testing and carry out return on investment analysis for QA,
how to build up releases, and carry out alpha/beta testing;
how to perform final release and package and maintain the software after final
release.

Learning outcomes:
e understanding the process, roles, and management aspects of software testing,
quality assurance, and maintenance;
e understanding that quality assurance is a process instead of an add-on to the
products;
e understanding how to design test cases,verification and validation techniques in
QA process;
knowledge about undecidability issues in software verification;
design problem analysis and reporting systems;
knowledge about maintenance testing technologies and tools;
knowledge about testing techniques for Object-Oriented software package;
becoming familiar with quality process standards such as TQM and 1SO.
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1.5. Integrated requirements concerning the modules skills

The material for the course is structured according to a module principle and consists of two
modules.

1.5.1. As a result of mastering the material of the module Nel “Software quality assurance”
the student should:
KNOW:
- methods for quality assurance and verification;
- software engineering code of ethics;
- software quality assurance framework.
BE ABLE TO:
- establish and manage a code review team;
- create and perform the software quality assurance plans, understand how to design test cases;
- conduct collaborative software inspections.

1.5.2. As a result of mastering the material of the module Ne2 “Software testing” the student
should:

KNOW:

- spiral testing technologies and tools;

- maintenance testing technologies and tools;

- testing techniques for Object-Oriented software package.
BE ABLE TO:

- carry out unit testing;

- carry out white-box/grey-box/black-box testing

- carry out coverage analysis;

- design problem analysis and reporting systems.

1.6. Interdisciplinary connections of the discipline

The discipline is based on the knowledge and practical skills in the disciplines such as:
"Fundamentals of Programming”, "Group dynamics and communication, "Object-oriented
programming".

Discipline provides learning of following disciplines: “Architecture and designing of software
engineering”, “Management of software engineering projects”, “Software evolution”, “Research
systems”. Skills obtained while this discipline study will be used further for majority of disciplines

from the curricula.
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2. THE DISCIPLINE CONTENT

2.1. Topical plan of the discipline

Volume of training sessions, hours

No .
Topic Total Lectures | Laboratories Self
study
Module Ne 1 ,, Software quality assurance”
1.1 | Software Quality Assurance Fundamentals 23 6 6 11
1.2 | Software Quality Models and Characteristics 17 4 4 9
1.3 | Software quality management processes 20 6 4 10
1.4 | Module Test Ne 1 4 2 2
Total for module Ne 1 64 16 16 32
Module Ne 2 ,,Software testing”
2.1 | Software Testing Fundamentals. Test Levels. 23 6 6 11
2.2 | Test Techniques 23 6 6 11
2.3 | Testing Results Analysis. Methodologies of 20 6 4 10
quality improvement in the modern paradigm
2.4 | Graphical Calculating Work 10 10
2.5 | Module Test Ne 2 4 2 2
Total for module Ne 2 80 18 18 44
Total for the discipline 144 34 34 76

2.2. Development of didactic process for types of classes

2.2.1. Lectures, their subject matters and volume

Volume of training
N Topics sessions (hours)
Lectures | Self study
1 2 3 4
Module Ne 1 “Software quality assurance”
Software Quality Fundamentals. Software Engineering Code of
1.1 . . . 2 2
Ethics and Professional Practice
1.2 | Software Quality Function Deployment 2 2
1.3 | Software Quality Assurance and management 2 2
1.4 | Code Metrics 2 2
1.5 | Models of Software Quality 2 2
1.6 | Code Reviews 2 2
1.7 | Inspections 2 2
1.8 | Verification & Validation 2 2
Total for module Ne 1 16 16
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Module Ne 2 “ Software testing ”

1 2 3 4
2.1 | Software Testing Fundamentals 2 2
2.2 | Unit testing. White-box, grey-box, black-box testing. 2 2
2.3 | Objectives of Testing. 2 2
2.4 | Test Techniques Classification. 2 2
2.5 | Test-related measures 2 2
2.6 | Testing Tools. Cost, effort estimation 2 2
2.7 | Test Process. Test results evaluation. 2 2
2.8 | Test Activities and Test documentation. 2 2
2.9 | Methodologies of quality improvement in the modern paradigm 2 2

Total for module Ne 2 18 18
Total for the discipline 34 34

2.2.2. Laboratories, their subject matters and volume.

Classes volume, hours.

Ne Topic Laboratories| Self study
1 it 2 3 4
Module Ne 1 “Software quality assurance”
1.1 | Assessing quality of software application 6 5
1.2 | Using Code Metrics for software analysis 4 5
1.3 | Collaborative Software inspection 4 4
1.4 | Module test Nel 2 2
Total for module Ne 1 16 16
Module Ne 2 “Software testing”
2.1 | Unit Testing 6 5
2.2 | Web Application Testing 6 5
2.3 | Testing process phases research and reporting 4 4
2.4 | Module test Ne2 2 2
Total for module Ne 2 18 16
Total for the discipline 34 32
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2.2.3. Self studying and testing

No _ Ne of the
week Self study (SS) topical content SS Control week
controlled
1 2 3 4 5
1 To work on the material of lecture Ne 1.1 2 cC 1
1 Preparation for the laboratory class Ne 1.1 1 cC 2
2 To work on the material of lecture Ne 1.2 2 cc 2
2 Preparation for the laboratory class Nel.1 2 CcC 3
3 To work on the material of lecture Ne 1.3 2 cC 3
3 Preparation for the laboratory class Ne 1.1 2 CcC 4
4 To work on the material of lecture Ne 1.4 2 CcC 4
4 Preparation for the laboratory class Ne 1.2 2 CcC 5
5 To work on the material of lecture Ne 1.5 2 cC 5
5 Preparation for the laboratory class Nel.2 3 CcC 6
6 To work on the material of lecture Ne 1.6 2 CcC 6
6 Preparation for the laboratory class Nel.3 1 CcC 7
7 To work on the material of lecture Ne 1.7 2 CcC 7
7 Preparation for the laboratory class Ne 1.3 2 CcC 7-8
8 To work on the material of lecture Ne 1.8 2 CcC 8
8 Preparation for the module test Nel 2 MC 8
9 To work on the material of lecture Ne 2.1 2 cC 9
9 Preparation for the laboratory class Ne 2.1 1 CcC 10
10 | To work on the material of lecture Ne 2.2 2 cC 10
10 | Preparation for the laboratory class Ne 2.1 2 CcC 11
10-15 | Execution of Graphical Calculating Work 10 degegc\:/?/of 15
11 | To work on the material of lecture Ne 2.3 2 CcC 11
11 | Preparation for the laboratory class Ne 2.1 2 CcC 12
12 | To work on the material of lecture Ne 2.4 2 CcC 12
12 | Preparation for the laboratory class Ne 2.2 1 CcC 13
13 | To work on the material of lecture Ne 2.5 2 CcC 13
13 | Preparation for the laboratory class Ne 2.2 2 CcC 14
14 | To work on the material of lecture Ne 2.6 2 CcC 14
14 | Preparation for the laboratory class Ne2.2 2 CcC 15
15 | To work on the material of lecture Ne 2.7 2 CcC 15
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1 2 3 4 5

15 | Preparation for the laboratory class Ne 2.3 1 cC 16

16 | To work on the material of lecture Ne 2.8 2 cC 16

16 | Preparation for the laboratory class Ne 2.3 2 CcC 17

17 | To work on the material of lecture Ne 2.9 2 CcC 17

17 | Preparation for the module test Ne2 2 MC 17
Total 76

2.2.3.1. Graphical Calculating Work

Graphical Calculating Work (GCW) is in the fifth semester, according to the approved
guidelines established order, and needed to consolidate the practical knowledge obtained by
students at lectures and laboratory works.

The specific objective GCW includes the usage of automated testing tools that is scaned for
details of a given subject area.

Execution, reporting and defence of GCW students do on an individual basis according to the
guidelines. The main report includes: description of the subject area and reports prepared for the
results of the testing. The volume of the main report is about 10 - 15 pages.

The time required to perform GCW is - 10 hours of self study.
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3. TEACHING METODICAL MATERIALS FOR DISCIPLINE

3.1. The main and secondary literature

Main literature

3.1.1. Aunon ®.U., Kosans .., Koporyn T.M., Jlappumesa E.M., Cycnos B.FO OcHoBsl
WHXEHEPUHU KayecTBa MPOrpaMMHBIX CUCTEM. — 2-€ U3J., epepad. u non. — K.: Axagemnepuonuka,
2007. - 672 c.

3.1.2. bk P. KirodeBble mpoiiecchl TecTUpoBaHus. I[lmaHupoBaHue, MOArOTOBKA,
npoBesieHue, copepiieHcTpoBanue.: [lep.c anri. - M.: Uzn.: Jlopu, 2006. — 544 c.

3.1.3. bpayzne 3. JIxx. Texnomorus pa3padboTku rnporpammuoro obecreuenus . — CII06.: [Turep,
2004. — 655 c.:u.

3.1.4. Tarapuna JIL.I', Koxopesa E.B., Buchnagyn b.J[. Texnonorus pa3paboTku
nporpaMMHOro obecrneueHus: ydyebnoe mocobue / mox pexa. JLI'. Tarapunoit. — U] «Dopym»:
NH®DPA-M, 2008. — 400 c.:um.

3.1.5. Nactun D., Pamka k., [Tox [[)k. ABTOMaTU3HPOBAHHOE TECTHPOBAHUE TIPOTPAMMHOTO
obecnieuenus.: [lep.c anri.-M.: U3n-Bo: Jlopu, 2003. — 592 c.

3.1.6. Kanep C., ®onk [x., Hryen E.K. TectupoBanue nporpammHOro ooecredeHus.
OyHaaMeHTalbHble KOHIENIMM MEHEDKMeHTa OusHec-npuinoxenuii: Ilep. ¢ amrm. — K.
WznatenberBo «/Iuacodt», 2001. — 544 c.

3.1.7. JlaBpumieBa E.M., Ilerpyxun B.A. MeTonbl u cpencTBa MHXXEHEPUU MPOTPAMMHOIO
obecnieuenus: YueOuuk. — M.: MOTU(T'Y), 2006. — 304 c.

3.1.8. CommepBuiu U. Unxkenepus mporpamMmmHoro obecredenusi, 6-e¢ uzn.: Ilep. ¢ anrm. —
M.: Buassamc, 2002. — 624 c.: uin.

3.1.9. Tampe JI. BBenenue B TecTupoBaHue mporpaMMHoro obecriedenus.: Ilep. ¢ anrn. — M.:
Hznarennckuii 1oMm «BuabsiMcy», 2003. - 368 c.

3.1.10. Ilagep HA., Papenn P., Illadep A. VYnpaieHue NporpaMMHBIMH HPOEKTaMU:
JIOCTH>KEHHME ONTHMAJIBHOTO KadecTBa IpU MUHUMYyMe 3artpat.: Ilep. ¢ anrm. — M.: M3narensckuit
1nom «Bumbsimey, 2003. - 1136 c.

Secondary literature

3.1.11 Byu I'. OOBEKTHO-OPHEHTUPOBAHHOE MMPOEKTUPOBAHUE C TPUMEPAMU TPUMEHEHHUS.
ITep. ¢ anrn. — M.: Konkopz, 1992, - 406 c.

3.1.12 ACTY 2850-94. IIporpamui 3acobu EOM. [1oka3HUKH 1 METOIU OIIHIOBaHHS SIKOCTI.

3.1.13 ICTY 2462-94. Ceptudikaniss. OCHOBHI HOHATTS, TEPMIHU Ta BU3HAUEHHS.

3.1.14 Kan6eptcon P., bpayn K., Ko66 I'. beictpoe TectupoBanue.: Ilep. ¢ anri. — M.:
Uz narensctBo: Bunsamc, 2002. - 384 c.

3.1.15 Jlunaes B.B. Obecneuenne kauecTBa IpOrpaMMHBIX CPeJCTB. MeTObI U CTaHAApPTHI.
Cepus «Uudopmannonusie Texnonorun». — M.: CUHTET, 2001.- 380 c.

3.1.16 Makrperop [x., Caiikc JI. TectupoBanue 0OBEKTHO-OPUEHTUPOBAHHOTO

nporpamMmHoro odecneuenus. [Ipakrnyeckoe nmocoowue. - K.: DiaSoft, 2002. - 432 c.
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4. STUDENTS’ KNOWLEDGE AND SKILLS GRADING SYSTEM
4.1. Basic Terms, Concepts, Definitions

4.1.1. Semester Examination is a form of final check of how well a student has mastered
both theoretical and practical material in a given subject during a semester.

Written examination is held during the examination period in the presence of a board of
examiners headed by the chief of the department in accordance with the established time-table.

4.1.2. ECTS system is a model of academic process organization based on a combination of
two constituents: module technology of training and credits (Test Units) and covers the content,
forms and facilities of academic process, forms of checking students’ knowledge and skills quality
as well as academic activity of students both in class and outside it (i.e. self-study). The ECTS
system aims at making students work on a systematic basis during the semester in view of their
future professional success.

4.1.3. A module is a logically complete, relatively independent integral part of a training
course, a set of theoretical and laboratory tasks of relevant content and structure with an elaborated
system of methodical, educative, individual and technological support, a necessary component of
which is an appropriate form of grading.

4.1.4. A credit (test unit) is a single unit of measuring work done by students both in class
and outside it (Academic Load) which is equivalent to 36 working hours.

4.1.5. A grade is a quantitative measuring unit of students’ learning outcomes assessment,
based on a multi-value scale as they perform their pre-assigned set of academic tasks.

4.1.6. The ECTS grading system is a system of measuring the quality of all types of
classroom and self-study work done by students as well as the level of their knowledge and skills by
assessing them in values according to the 100-value scale with further transfer of these values into
the national scale and the ECTS scale.

The grading system envisages the use of the following grades: the current module grade, the
module test grade, the total module grade, the semester module grade, the examination grade and
the total semester grade.

4.1.6.1. The current module grade consists of values which a student gets for a certain kind
of academic work in mastering a given module, i.e. doing and defending his/her individual tasks at
laboratory classes.

4.1.6.2. The module test grade is determined in values and in national scale grades as a result
of doing the module test.

4.1.6.3. The total module grade is determined in values and in national scale grades as the
sum of the current module grade and test module grade.

4.1.6.4. The semester module grade is determined in values and in national scale grades as
the sum of the total module grades obtained after studying the material of all the modules within a
semester.

4.1.6.5. The examination grade is determined in values and in national scale grades in the
result of carrying out the examination tasks.

4.1.6.6. The total semester grade is determined as the sum of the semester module grade and
the examination/differentiated test grade in values, national scale grades and ECTS scale grades.

The total grade in a discipline taught during a few semesters is determined as the average of
the total semester grades in values with its further transfer into the national scale and the ECTS
scale. The total grade in a discipline is entered into the Appendix to the Specialist’s diploma.
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4.2. Grading Scale for Students’ Learning Outcomes Assessment
4.2.1. Grading of different kinds of academic work performed by a student is done in

accordance with Table 4.1.

Table 4.1
Module Nel Module Ne2
. . Max . . Max Max
Kind of Academic Work Kind of Academic Work Grade
Grade Grade
Performance of lab Nel.1 9 Performance of lab Ne2.1 9
Performance of lab Nel.2 9 Performance of lab Ne2.2 9
Performance of lab Nel.3 9 Performance of lab Ne2.3 9
Performance of GCW 14
Module Test Nel 10 Module Test No2 10
Total Module Grade Nel 37 Total Module Grade Ne2 51
Semester Exam 12
Total Semester Grade 100

4.2.2. Executed training work is credited to a student if he has received a positive mark for

this work in national scale under the table 4.2.
4.2.3. Additional grades (one grade for each kind of work) may be awarded to a student for

other kinds of academic work he/she has done within the given module.

Table 4.2
Correspondence between Grade Values in different types of work and the National Scale
Grade Value
Eéiclzgg?aiggyﬁge&ce Execution and defence of Module Test National Scale
(module #1, #2) GCW(module #2) (module #1, #2)
8-9 13-14 9-10 excellent
7 11-12 8 good
5-6 9-10 6-7 satisfactory
under 5 under 9 under 6 bad

4.2.4. The grades a student has been given for the different kinds of academic work are
summed up and the result constituting a Current Module Grade is entered into the Module Grade
Register.

4.2.5. If a student has successfully done all kinds of academic work within the given module
and has got a positive Current Module Grade — not less than satisfactory according to the national

scale, he/she is allowed to take his/her module test.
4.2.6. Students have their module test in a written form. The procedure, which lasts up to two

academic hours, is held by a commission headed by the head of the department responsible for the

discipline.
4.2.7. The Current Module Grade and the Module Test Grade together make up a Total
Module Grade whose correspondence to the National Scale is shown in Table 4.3.
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Table 4.3
Correspondence between Total Module Grade Values and the National Scale
Total Module Nel Total Module Ne 2 National Scale
Grade Values Grade Values

33-37 46-51 excellent

28-32 38-45 good

22-27 31-37 satisfactory

under 22 under 31 bad

4.2.8. A student is considered to have passed the module if both his/her Current Module
Grade and Module Test Grade are positive, i.e. higher than ‘bad’ according to the national scale
(Table 4.2), which yields a positive Total Module Grade (Table 4.3).

4.2.9. If a student has missed the module test due to any reason (being ill, debarred, etc.), the
entry ‘absent’ is made against his/her name in the column ‘Module Test Grade’ and the entry
“unclassified’ — in the column ‘Total Module Grade’.

Attention! If the Module Test Grade is “bad”, it shall not to be added to the Current Module
Grade, and the student is considered to have failed this module. Otherwise he/she is considered as
having an academic incomplete.

Further testing the student in this module is done in accordance with the established
procedure.

4.2.10. If the Module Test Grade is “bad”, it shall not to be added to the Current Module
Grade, and the student is considered to have failed this module.

4.2.11. A Module Test Grade that a student can be given after the second testing cannot be
higher than ‘good’ according to the national scale, i.e. the grade value presented in Table 4.2 is
reduced by 2.

4.2.12. A student is not allowed to increase his/her positive Total Module Grade by taking a
repetitive test.

4.2.13. The Semester Module Grade is calculated as the sum of the Total Module Grades.
The correspondence between Semester Module Grade values and the National Scale is given in
Table 4.4.

4.2.14. A student having a positive (higher than ‘bad’ according to the national scale)
Semester Module Grade is allowed to take a semester exam.

4.2.15. Students have their semester exam in a written form. The procedure, which lasts up
to two academic hours, is held by a commission headed by the head of the department responsible
for the discipline.

4.2.16. A student who has got a positive (higher than ‘bad’ according to the national scale)
examination grade (Table 4.5) is considered to have passed the semester course in this discipline.

Otherwise the student is to be re-examined in accordance with the established procedure.

Table 4.4

Correspondence between Semester Module
Grade Values and the National Scale

Table 4.5

Correspondence between Examination
Grade Values and the National Scale

Semester Grade Values National Scale Semester Grade Values National Scale
79-88 excellent 11-12 excellent
66-78 good 9-10 good
53-65 satisfactory 7-8 satisfactory
under 53 bad under 7 bad
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4.2.17. An Examination Grade obtained by a student in the result of re-examination cannot
exceed 10 (‘good’ according to the national scale), i.e. the grade value presented in Table 4.5 is
reduced by 2.

4.2.18. The Semester Module Grade and the Examination Grade together make up a Total
Semester Grade whose correspondence to the National Scale and the ECTS Scale is shown in
Table 4.6.

4.2.19. A student has the right to get his/her Total Semester Grade without taking a semester
exam if, throughout the whole semester, he/she has done all the kinds of academic work in time and
has got a positive (higher than ‘bad’ according to the national scale) Semester Module Grade.

4.2.20. To be allowed not to take the exam, a student shall submit a written application to
the Dean of the Faculty. A specimen of the application is given in Table 4.7.

Table 4.6

Correspondence of Total Semester Grades to the National Scale and the ECTS Scale

Total ECTS Scale
Semester National Scale
Grade )
Values Ominka Tloscuenus
90-100 Excellent A Excellent

(excellent performance with insignificant
shortcomings)

82 -89 Good B Very Good
(performance above the average standard with a few
mistakes)
75-81 C Good

(good performance altogether with a certain number
of significant mistakes)

6774 Satisfactory D Satisfactory
(performance meets the average standards)

60 — 66 E Sufficient
(performance meets the minimal criteria)

35-59 Bad FX Bad
(bad performance; a second testing is required)

1-34 F Bad
(very bad performance; a student shall retake the
course)
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Table 4.7.
A Specimen of an Application to Be Allowed not to take a Semester Exam

25 Dec 2009

Prof. M. Sidorov,
Dean of the Computer Science Faculty

Dear Sir,

This is to inform you that in the 5th semester of the 2009-2010 academic year | have passed
both modules in the discipline «Software assurance and testing» in due time with positive Total
Module Grades (32 and 42 respectively), and have a positive Semester Module Grade — 74 (‘good’
according to the National Scale). | would like to ask you to allow me not to take a semester exam in
this discipline (teacher: M. Bezverkha), my Total Semester Grade being 74+9=83 (‘good’ according
to the National Scale and ‘B’ —to the ECTS Scale).

Sincerely yours

Agreed (Signature)
(Signature) O. Shapoval,
M. Bezverkha a student of group 308

4.2.21. A student who, throughout the whole semester, has done all the kinds of academic
work in time (without delays) and without repetitive module tests, has got a positive (higher than
‘bad’ according to the national scale) Semester Module Grade, and has decided not to take the exam
gets his/her Total Semester Grade as the sum of his/her Semester Module Grade and the minimal
Examination Grade established for each category of Semester Module Grades (11 for “Excellent”,
9 for “Good, and 7 for “Satisfactory”).

4.2.22. If a student who was obliged to take an exam has missed it due to any reason (being
ill, debarred, etc.), the entry ‘absent’ is made against his/her name in the column ‘Examination
Grade’ and the entry ‘unclassified’” — in the column ‘Total Semester Grade’.

In this case the student is considered as not having an academic incomplete if he/she is
allowed to take his/her exam but has missed it due to a valid reason. Otherwise he/she is considered
as having an academic incomplete.

Further testing the student in this module is done in accordance with the established
procedure.

4.2.23. A student is not allowed to increase his/her positive Total Semester Grade by taking
a repetitive test or exam.

4.2.24. The Total Semester Grade is entered into the Examination Register and into a
student’s record book in values, National Scale grades, and ECTS Scale grades.

4.2.25. The Total Semester Grade is entered into a student’s record book, for example:
92/Ex/A, 87/Good/B, 79/Good/C, 68/Sat/D, 65/Sat./E, etc.
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