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IHEPEAMOBA

HaBuanpHuii mOCiOHUK PO3POOJICHO 3 METOK BUKOPUCTaHHS Ha
MPaKTUYHUX 3aHATTAX 3 aHTIIHCHKOI MOBHU MPOQeECiitHOTO CrpsaMyBaH-
HS CTyIEHTaMH KOMII IOTEPHHUX CIEIiaJbHOCTEH, 30KpeMa, iHKeHepil
MporpaMHOro 3a0e3MedeHHs, a TaKoX I CaMOCTIHHOI poOOTH CTy-
JIeHTiB. BIpogoBk OCTaHHIX pPOKIB JAOCATHEHWH 3HAYHWUN MpOrpec B
MATAaHHAX PO3POOJICHHS Ta BAOCKOHAJICHHS KOMIT FOTEPHOTO MPOTrpam-
HOTO 3a0e3MeUeHHs, YacTKa SIKOT0 B CyYacCHUX KOMII FOTEPHHUX CHCTE-
Max HEYXHJIbHO 3pocTae. Ha chOrojiHi mpo iHXKEHEPil0 MPOrpamMHOrO
3a0e3MeUeHHsT MOXHa TOBOPHTU SK PO OKPEMY Baromy IIiJrairy3b
KOMII'FOTepHOT HAayKH, sSKa caMa CKIIATa€eThCs 3 HU3KW OUTBIN CTierfiai-
30BaHHX CyOraiyseid, TaKUX SK: KOHCTPYIOBaHHS MPOrpPaMHOro 3abe3-
MeYeHHs, MOJESNIOBAaHHS MPOTPaMHOTO 3a0e3ledueHHs, apXiTeKTypa
MpOrpaMHOro 3a0e3NedeHHs, MPOEKTYBaHHI MPOTPaMHOTO 3abe3reyueH-
HS Ta IHIIKX, [0 3HAWIUIO CBOE BiJIOOpa)keHHS B I[bOMY IOCIOHHUKY.

Jo ckimany mociOHWKa BXOASTH JBAHAMUATH PO3ALTIB, MPUCBIUC-
HAX KOHKPETHHM THTAHHSM IH)KEHEpii MpOorpaMHOro 3a0e3TneucHHS.
OCHOBY KOXXHOTO PO3AUIY CKJIaJal0Th aBTEHTUYHI TeKCTH (axoBOi Te-
MAaTUKH, SKI CYNPOBOKYIOTHCS aHTJIO-YKPaiHCBKUMHU CIIOBHUKAMH
JUTS BBEACHHS MPOQeECciiiHOl JTEKCHKH Ta KOMILIEKCOM NEPEeNTEKCTOBUX
1 MCIATEKCTOBUX BIIPAB PI3HOTO CHPSMYBaHHS (JICKCHIHUX, JIEKCHKO-
rpaMaTUYHUX, KOMYHIKATUBHUX ), HAI[IJICHUX HA 3aKPIIJICHHS Ta KOHT-
POJIb 3aCBOEHHS CTYIEHTAMH HaBYAJIBHOTO MaTepiany, Mo CIPUITHME
ix MaitOyTHIi# podeciiiHiil, IlKeHEePHIH 1 HAYKOBIH MisUIBHOCTI B YMO-
Bax Cy4acHOTO IJ100aiz0BaHOIO CBITY.

[MociOHuK 3aBepiryeTbess posfinoMm “Supplementary Reading”,
SIKUH MICTUTh TOJATKOBI OPUTiHANBHI TEKCTU 3 MOSCHEHHSIMHU BAXKKUX
IUIS pO3YyMIHHS Ta MEpeKiaay CIOBOCIONYYEHb, MPU3HAYCHb IS Ca-
MOCTIITHOTO OIpaIfOBaHHS IiJ Yac 1M033aayJUTOPHOI poOOTH.



UNIT 1. SOFTWARE CONSTRUCTION

Exercise 1. Study the basic vocabulary.

a) terms

software — mporpamue 3abe3nedenns (113)

software construction — koHcTpyroBanHs [13

software engineering — imxenepis [13

software design — nmpoekxryBanns [13

software life cycle — xurTeBuit ko 13

software system — cucrema [13, mporpaMHuii KOMIIIEKC

software project — mpoexkr 113

hardware — anmaparne, TexHigHe 3a0e3meUeHHS a00 OCHAIICHHS (Ha 8i0-
MIHY 810 NPOSPAMHO20); CTIEMEHTH KOMIT IOTEPIB; C/I. «3aJ1130»

coding — mporpaMyBaHHS, KOAYBaHHS

verification — Bepudikartis

verify — KOHTPOIIIOBATH, TIEPEBIPATH

unit testing — TeCTyBaHHSI KOMIIOHEHTIB CUCTEMH

integration testing — TecTyBaHHsI B3a€EMOJi1 KOMITOHEHTIB CUCTEMH

debugging — HayIaromKEHHS

routine — mignporpama

variable — 3MiHHa

formatting — momauus (inghopmayii) y bopmari

named constant — iMeHOBaHa KOHCTaHTa

control structure — kepiBHa KOHCTPYKIIis

statement — omiepaTop (Mo8u npoepamysanHs)

low(high)-level design — HU3bKO-, BACOKOPIBHEBU IPOCKT

source file — BuxigHuit ain

software configuration — koH]Iirypartis mporpaMHHUX 3aC00iB

configuration item — ereMeHT KoH(pIrypartii

content — 3micr, iHQopMaliiiHe HAMOBHEHHS

test case — Habip TECTOBMX JAHWX, KOHTPONBHHN TPHKIAL (OOKYMeH-
MAanbHO 0popmaeHUll NOCIOHUK, AKULL BUSHAUAE, SIK MAE / Modice
b6ymu npomecmosana QyHKyisi abo Komoinayis ynryiii)

b) nouns

creation — CTBOpEHHS

combination — o€ THAaHHS

activity — mis1, onepartisi, podoTa, 3axis
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activities — TisUTbHICTH

boundary — mexa

integration — iHTeTpaItis, MOETHAHHS
groundwork — ocHOBa, 6a3a, pyHIaMEHT
management — yIpaBIiHHs, KEPYyBaHHS

¢) verbs

refer (to) — 1) crocyBarucs; 2) Ha3uBaTH

involve — Bkito4yatu B cebe, nependavaTu

link — 3’egHyBatH, 38’ 43yBaTH, CIIOIyYaTH

provide — 3abe3nedyBaTH, HaaBaTH

vary — MiHATH(CS), 3MIHIOBaTH(Cs), BIAPI3HATHUCS, BAPIIOBATHCS
depend (on) — 3aexaTH (Bin)

integrate — 00’ €JJHyBaTH, IHTETPyBaTH

lay (p., pp. laid) — kmactu

proceed — 1) BinOyBaTucs; 2) IpoJOBKYBATH(CS)

determine — BUu3HayaTH

create — CTBOPIOBATH

select — BuOupary, 10OMPaTH; KOMILICKTYBAaTH

organize — OpraHi3oByBaTH, CTBOPIOBATH, BIOPSIIKOBYBaTH
review — mepeBipsITh; OrIAAATH; PEIICH3yBaTH

polish — nmutidyBatH; meTanbHO OMPANbOBYBATH; BIIOCKOHATIOBATH
tune — peryiroBaTi, HaJIaroKyBaTu

produce — cTBOprOBaTH, BUPOOIATH

d) adjectives

detailed — neTanbHUM, JOCKOHAIUN

meaningful — 3HauyIHit

significant — 3HaYHU, BaXJIMBUH, ICTOTHHIHA
particular — KOHKpeTHHHA, JTaHUN

specific — KoHKpeTHUH; crienudivHu; 0COOTMBHII

e) adverbs

separately — okpemMo

successfully — ycminmao

carefully — yBaxxao, 06epexHO
typically — 3a3Buy4aii, 3BuuaiiHo
closely — 1) 6im3bKo, TICHO; 2) TyXe
thus — Tak, TAKUM YHHOM



Exercise 2. Choose verbs among the following words. Put the first letters of
the verbs into the cells in the same order. Read and translate the word. Try to
compose a similar exercise yourself.

Vary, routine, enter, boundary, refer, particular, involve, subsystem,
facilitate, separately, integrate, few, create, significant, access, specific,
tell, instruct, success, operate, meaningful, navigate.

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) refer (to), detailed, combination, meaningful, link, involve, vary,
component, need, integrate, specific, verify, proceed, create, select,
polish, carefully, tune, manage, strongly, typical;

b) meaningful, integration, strongly, output, carefully, separately,
fast, few, closely.

Exercise 4. Write derivatives of the words below and explain their meanings.
Model: construct — construction — constructor — constructive — constructively

Construct, mean, combine, verify, integrate, act, strong, system, sepa-
rate, success, add, select, care, close, detail, create, engine.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

The term software construction refers to; the detailed creation of work-
ing, meaningful software; a combination of coding, verification, unit
testing, integration testing, and debugging; software engineering; de-
tailed boundaries between design, construction, and testing; to depend
upon the software life cycle processes; the integration of separately con-
structed routines; to lay the groundwork; to proceed successfully; to cre-
ate the named constants; to select control structures; to organize blocks
of statements; to integrate software components; to make the code faster
and use fewer resources; to produce such configuration items as source
files, content and test cases; software configuration management.

Exercise 6. Read and translate text 1.
Text 1. Software Construction Activities

The term software construction refers to the detailed creation of
working, meaningful software through a combination of coding, verifi-
cation, unit testing, integration testing, and debugging.
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The software construction is linked to all the other software engi-
neering activities, most strongly to software design and software testing.
This is because the software construction process itself involves signifi-
cant software design and test activity. It also uses the output of design
and provides one of the inputs to testing. Detailed boundaries between
design, construction, and testing (if any) will vary depending upon the
software life cycle processes that are used in a project.

One of the key activities during construction is the integration of
separately constructed routines, classes, components, and subsystems. In
addition, a particular software system may need to be integrated with
other software or hardware systems.

The following specific tasks are involved in software construction:

— verifying that the groundwork has been laid so that construction
can proceed successfully;

— determining how your code will be tested;
determining and writing classes and routines;

— creating and naming variables and named constants;
selecting control structures and organizing blocks of statements;
unit testing, integration testing, and debugging your own code;

— reviewing other team members’ low-level designs and code and
having them review yours;

— polishing the code by carefully formatting and commenting it;

— integrating the software components that were created separately;

— tuning the code to make it faster and use fewer resources.

Software construction typically produces configuration items that
need to be managed in a software project (source files, content, test
cases, and so on). Thus, the software construction is also closely linked
to the software configuration management.

Exercise 7. Find in text I the English for:

KOHCTPYIOBaHHS MPOrpaMHOTo 3a0e3MeueHHsI; JeTalbHe CTBOPEHHS PO-
0040r0, 3MICTOBHOTO MPOTPAMHOTO 3a0e3MeUeHHs; MOETHAHHS KOMY-
BaHHS, IEPEBIPKH, TECTYBaHHS KOMIIOHCHTIB CUCTEMH, TECTYBaHHS B3a-
€MOJIiil KOMIIOHEHTIB CHCTEMHU Ta HANATOKCHHS; OYTH TOB’SI3aHUM 3
PO3pOOIICHHSIM MPOrPaMHOro 3a0e3NeUeHHs; MPOCKTYBaHHS Ta TECTY-
BaHHS MMPOrPAMHOTO 3a0e3MeUeHHs; YiTKI MEXKIi; 3aJIeXKaTu Bij MPOIIECIB
JKUTTEBOTO IMKITY TPOTPAMHOTO 3a0e3MeUeHHs; MOEIHAHHS IMiIIpOT-
pam, Ki1aciB, KOMIIOHEHTIB Ta MiJICHCTEM; 3aKJIACTH OCHOBY; BifOyBaTHCS
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YCIIIIIHO; CTBOPEHHS iIMEHOBAaHMX KOHCTAHT; BUOIp KEPIBHUX KOHCTPYK-
Iiii; CTBOpPEHHA OJIOKIB OMepaTopiB; HaJNAro/KEHHS KOIy; IepeBipka
HU3bKOPIBHEBUX NPOIPAaMHUX CTPYKTYp Ta KOJY; BIAPETYJIOBAaTH KOX
Tak, o0 BiH OyB MBHINIMNA Ta BUKOPUCTOBYBaB MEHIIIE PECYpCiB; Ke-
pyBaTH TaKMMH elIeMeHTaMH KOH(Irypauii, ik BUxiaHi ¢aiinu, 3MicT Ta
Ha0OpW TECTOBUX JAHWX; KEPYBaHHSA KOHQITYypaIli€ro mporpaMHOro 3a-
Oe3edeHHs.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. The term software construction refers to the detailed creation of
working, meaningful software through a combination of coding, verifi-
cation, unit testing, integration testing, and debugging. 2. The software
construction process itself involves significant software design and test
activity. 3. The software construction is linked to all the other software
engineering activities, most strongly to software design and software
modelling. 4. Detailed boundaries between design, construction, and
testing (if any) will vary depending upon the hardware life cycle proc-
esses that are used in a project. 5. The software construction also uses
the output of testing and provides one of the inputs to design. 6. One of
the key activities during construction is the integration of separately
constructed routines, classes, components, and subsystems. 7. Besides
other things, software construction involves testing control structures
and routines. 8. In addition, a particular software system may need to be
integrated with other software or hardware systems. 9. The code can be
polished by carefully formatting and commenting it. 10. Software con-
struction typically produces configuration items that need to be man-
aged in a software project (source files, content, test cases, and so on).
11. The code needs tuning to make it faster and use fewer resources.
12. The software construction is also closely linked to the project ma-
nagement.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to refer to a) successfully

2) to depend on b) tasks

3) to review c) the creation of software
4) to be linked to d) configuration items
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5) to create e) software engineering activities

6) to be integrated with f) the software life cycle process
7) to test g) low-level designs

8) to involve h) software or hardware systems
9) to produce 1) named constants

10) to proceed j) the code

Exercise 10. Fill in the blanks with prepositions in,(up)on, with, of, to,
through, between where necessary.

1. The term software construction refers ... the detailed creation ...
working, meaningful software ... a combination ... coding, verification,
unit testing, integration testing, and debugging. 2. The software con-
struction is linked ... all the other software engineering activities, most
strongly ... software design and software testing. 3. It also uses the out-
put ... design and provides one ... the inputs ... testing. 4. Detailed
boundaries ... design, construction, and testing (if any) will vary de-
pending ... the software life cycle processes that are used ... a project.
5. ... addition, a particular software system may need to be integrated ...
other software or hardware systems. 6. Some configuration items that
need to be managed ... a software project (source files, content, test
cases, and so on).

Exercise 11. Fill in the blanks with proper terms(software engineering,
debugging, source file, routine, verification, coding, software, soft-
ware construction) to complete the sentences.

1. is establishment of the correctness of a theory, fact, activity,
etc. 2. is the detailed creation of working, meaningful software
through a combination of coding, verification, unit testing, integration
testing, and debugging. 3. is locating and removing defects in a
device, system, plan, program, etc. 4. is a set of instructions,
called a program, which tells a computer what to do. 5. is
writing texts of programs. 6. is a part of a program perform-
ing a specific function. 7. is the original form of a program
before it is converted into a machine-readable form. 8. is a
systematic and disciplined approach to developing software which ap-
plies both computer science and engineering principles to the creation,
operation and maintenance of the computer systems.
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Exercise 12. Answer the questions on text 1.

1. What does the term software construction refer to? 2. What software
engineering activities is the software construction linked to? 3. What do
the detailed boundaries between design, construction, and testing de-
pend on? 4. What is one of the key activities during construction?
5. What may a particular software system need to be integrated with?
6. What specific tasks are involved in construction? 7. How can the
code be polished? 8. What is the purpose of code tuning? 9. What does
software construction typically produce? 10. What is software construc-
tion also closely linked to?

Exercise 13. Put all possible questions to the sentences below.

1. The term software construction refers to the detailed creation of
working, meaningful software. 2. The software construction is linked to
all the other software engineering activities. 3. The software construc-
tion process itself involves significant software design and test activity.
4. Detailed boundaries between design, construction, and testing depend
upon the software life cycle processes. 5. Software construction typi-
cally produces configuration items that need to be managed in a soft-
ware project. 6. The software construction is also closely linked to the
software configuration management.

Exercise 14. Translate into English.

1. TepMiH «KOHCTPYIOBaHHsI MPOIPAMHOTO 3a0E3IEUCHHS O3HAYae Je-
TaJIbHE CTBOPEHHS POOOYOTO, 3MICTOBHOTO MPOTPaMHOTO 3a0e3MeueHHs
IUTIXOM HOETHAHHS KOJyBaHHS, MEPEBIPKH, TECTYBaHHS KOMIIOHEHTIB
CHCTEMH, TECTyBaHHS B3a€MOJIii KOMIIOHEHTIB CHCTEMH Ta HAJIArOJHKCH-
H i pobotu. 2. KOHCTpyIOBaHHS NpPOTrpaMHOro 3a0e3MEeUeHHS
OB’ sI3aHE 3 yCiMa iHITUMH BHAaMU POOOTH 3 pO3POOICHHS IPOTrPaMHO-
ro 3a0e3nedycHHs, HAaHOUTbIIe 3 HOTO MPOCKTYBAHHSAM Ta TECTYBAHHSM.
3. Cam mpoiiec KOHCTPYIOBaHHS HPOTPAMHOI0O 3a0e3IeUeHHs nepeadoa-
Yae 6arato poOOTH 3 IPOCKTyBaHHS Ta TecTyBaHHs. 4. Takox y mporneci
KOHCTPYIOBaHHS IPOTPaMHOTO 3a0e3IIeUeHHsT BUKOPUCTOBYIOTh BHUXIiTHI
JIaHi MPOEKTYBaHHS, SIKi 3a0€311eUyI0Th OJIMH 3 BXiJJHUX MapaMeTpiB Tec-
TyBaHHS. 5. UiTKi MeXi MiX po3poOeHHSIM, KOHCTPYIOBaHHAM Ta Tec-
TYBaHHSIM 3aJIS)KaTh BiJl MPOIECIB KUTTEBOTO IMKIY MPOTPaMHOTO 3a-
Oe3redcHHS, [0 BUKOPHUCTOBYIOTHCSA B TIPOEKTi. 6. OMHUM 3 KITFOUOBUX
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MPOLIECiB KOHCTPYIOBAHHSA € MOEJHAHHS OKPEMO CTBOPEHHUX MiAMpOr-
pam, KJ1aciB, KOMITOHEHTIB Ta migcucteM. 7. KpiMm 11p0r0, OKpemi cucre-
MH TIPOTPAMHOTO 3a0e3MeUeHHsT MOKYTh TOTPeOYyBaTH MOETHAHHS 3 1H-
UMMM TIPOTPAaMHMMHU UM armapaTHUMHU cucrtemMamu. 8. CroyaTky HeoO-
X1THO TIePEeBIPUTH, YW 3aKJaJeHI OCHOBU JUIs YCIILIHOTO KOHCTPYIO-
BaHHA. 9. IloTiM ciim BH3HAYHMTH CIIOCIO TeCTyBaHHS KOy, HAIMCaTH
KJIaCHl Ta MiANPOrpaMu, CTBOPUTH Ta HA3BaTH 3MIHHI Ta IMEHOBaHI KOHC-
tautd. 10. Ilicns mporo morpiOHO BHOpaTH KepiBHI KOHCTPYKLIl Ta
cTBOpUTH OJIoKM oreparopiB. 11. Bci uneHn KoMaHIU MOBUHHI MEepeBi-
pUTH HU3BKOPIBHEBI NPOTPaMHI CTPYKTYpH Ta KOJ OJHWH OIHOTO.
12. Kog mae OyTu Hanaro[KeHUi, «BiILtihoBaHUID) Ta BiIpEryIbOBaHUM
JUISL OTO MPUINBUIIICHHS Ta BUKOPUCTAHHS MEHIIO! KUTBKOCTI pecyp-
ciB. 13. Ilim yac KOHCTPYIOBaHHS IPOTPAMHOTO 3a0e3MeUCHHS 3a3BUUait
CTBOPIOIOTH eJIeMEeHTH KOH(irypamii, mo morpeOyloTh KepyBaHHS B
nporpaMHoMy mpoekTi. 14. Takumu eneMeHTaMu KOHDIrypauii € BUXif-
Hi (haiinm, 3MicT Ta HA0OPH TeCTOBUX AaHUX. 15. OTKe, KOHCTPYIOBaHHS
MpOrpaMHOro 3a0e3NeveHHs] TaKOXK TICHO TOB’s3aHE 3 KepyBaHHIM
KOH(]Irypaui€ero nporpaMHux 3aco0iB.

Exercise 15. Write a summary of the text “Software Construction” using
the phrases:

The text deals with the problem of ...
is devoted to ...
describes ...
focuses on ...
gives detailed information on ...
informs the readers of ...
The key note of the text is ...

Exercise 16. Study the vocabulary to text 2.

Identify — BcTaHOBTIOBAaTH, BUSBIIATH, BU3HAYATH

NUMErous — YACICHHUN

software architecture — apxiTekTypa mporpaMHOTO 3a0e3MeYeHHS
distinct — sicHWIA, BUpa3HUIA;, YITKUI

definition — BU3HauCHHS, NeIHILISA; TIIyMadeHHS

maintenance — CynpoBiJ, MATPUMKa, eKCILTyaTallisl, TEXHIYHE 0OCITyTOBYBaHHS
preexisting — sKuif iCHyBaB paHile; 0 iCHye
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substantial — 1) iCTOTHWMIA, BaXXJIMBHIA, 3HAYHUH; BETUKUI; 2) OCHOBHHIA,
TOJIOBHUH

creativity — 1) TBopdi 3miOHOCTI, 3JaTHICTH CTBOPIOBATH; 2) KpeaTHB-
HICTb, TOTEHIiaN iHpOopMAIIii

judgement — CyJpKeHHS, TyMKa, OI[iHKa

interface — inTepdetic, B3aEMOIis, B3aEMO3B’SI30K

user-interface — KOpUCTYBaIbKHIA iHTEpdEiic

affect — BuBaTH

ultimate — ocTaTOYHU, KIHIIEBHI

call for — Bumararu, morpedyBaru

Exercise 17. Read and translate text 2.
Text 2. Software Development

Developing computer software can be a complicated process, and in
the last 25 years researchers have identified numerous distinct activities
that go into software development. They include:

- problem definition;

- requirement development;

- construction planning;

- software architecture or high-level design;

- detailed design;

- coding and debugging;

- unit testing;

- integration testing;

- integration;

- system testing;

- corrective maintenance.

These activities may be grouped together as “programming” or
“creating a software product”. If you create software on informal pro-
jects you deal with the activity the researchers refer to as “construction”.

Construction focuses on coding and debugging but also includes de-
tailed design, unit testing, integration testing, and other activities. Con-
struction is also sometimes referred to as “coding” or “programming”.
But “coding” isn’t really the best word because it implies the mechani-
cal translation of preexisting design into a computer language. Construc-
tion is not at all mechanical and involves substantial creativity and
judgement.
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But what activities are not part of construction? Important non-
constructional activities include management, requirements develop-
ment, software architecture, user-interface design, system testing, and
maintenance. Each of these activities affects the ultimate success of a
project as much as construction — at least the success of any project that
calls for more than one or two people and lasts longer than a few weeks.

Exercise 18. Find in the text 2 the English for:

CKJIQIHUH MPOLIeC; BU3HAYATH 0araTto OKpeMHUX MpPOLECiB; BUIPAIIOBAH-
HSl BUMOT; BU3HAYCHHS 3aBJaHHS; BUCOKOPIBHEBE NMPOCKTYBAHHS; KOMY-
BaHHsI Ta HaJaroJ)KEHHS;, TECTyBaHHS KOMIIOHEHTIB CHCTEMH Ta TECTY-
BaHHS B3a€MOJIi1 KOMIIOHEHTIB CHCTEMH; KOPUTYBaJIbHUH CYNpPOBiI; Ma-
TH CIIpaBy 3 pOOOTOI0, Ky IOCHITHUKN HAa3UBAIOTh KOHCTPYIOBAHHSIM;
notpe0dyBaTH 3HAYHOI KPEaTHMBHOCTI Ta PO3CYMJIHBOCTI; MPOCKTYBaHHS
iHTepdelicy KoprcTyBaya; KIHIEBUH YCIiX MPOEKTY; MepeadadyaT yqacTb
OLTBII SIK IBOX JIFOJICH, TIPOTOBIKYBATHCS OLTBII SIK KLTbKA THXKHIB.

Exercise 19. Answer the questions on text 2.

1. What activities does software development include? 2. What may
these activities be named as? 3. What does software construction focus
on? 4. What is construction sometimes referred to as? 5. Is construc-
tion just a mechanical process? 6. What activities are not a part of con-
struction? 7. How do these activities affect the ultimate success of a
project?

Exercise 20. Use the proper tense form of the verbs in brackets. (Pre-
sent, Past or Future Indefinite).

1. Software (be) just instructions which (tell) the computer what to do.
2. The IBM 360 (be) the first commercially successful computer family.
3. The Internet (be) the biggest network in the world. 4. Computer
professionals (decide) which hardware, software, and networks endure.
5. The PC (start) a revolution which affects nearly everything we do
today. 6. Some common operating systems still in use (be) Windows
2000, Windows XP and Windows Vista. 7. Most software (change) over
time and the anticipation of change (drive) many aspects of software
construction. 8. Our former network administrator (relate) with routing
technology such as Cisco. 9. Distance learning and videoconferencing
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(be) concepts made possible with the use of an electronic classroom.
10. As computers (evolve) throughout the late 20th century, they (be-
come) more interactive. 11. The objective functions (depend) on the
perspective of the model’s user. 12. The international company (store)
their customer information in a central database in Brussels. 13. Today,
computers in security systems (result) in safer environments. 14. Our
homes and even objects on the street probably (interact) with our smart-
phones seamlessly. 15. Computer languages that (require) an interpreter
often (run) slower than languages that (require) a compiler. 16. The sys-
tem administrator (need) to upgrade the machine hardware. 17. The
iPhone (have) all the features of a PDA, mobile phone, and an MP3
player in one package. 18. The evolution of nanocomputer technology
(enable) us to build microscopic machines. 19. Operating system soft-
ware (run) on laptop computers, cell phones and other so-called embed-
ded devices. 20. During next ten years the size and shape of the com-
puter (become) a major design issue. 21. Steve Jobs (be) famous for
making high quality computers. 22. Computers can (help) people work
more creatively. 23. The continued success of mainframes likely (de-
pend) on the functionality. 24. Programs written in Java can (run) on
many different computer architectures and operating systems. 25. The
popularity of computer networks sharply (increase) with the creation of
the World Wide Web (WWW) in the 1990s. 26. The Internet’s technical
changes (have) an increasing effect on our social and political struc-
tures. 27. The early versions of Microsoft Windows (not provide) any
computer networking support. 28. With small computing devices people
(be) able to spend more time doing what they often do best. 29. The
specialist (use) Bluetooth technology to create a personal area network
(PAN). 30. Without innovations in the areas of microprocessor and
software reliability future systems (face) continuous failure.

Exercise 21. Choose the right form of the verbs in brackets and trans-
late the sentences. Mind the sequence of tenses.

1. The IT support technician asked the end user how often he (update/is
updating/updated) his device drivers. 2. The programmers know that PC
servers (cost/will cost/costs) in the range of a few thousand dollars.
3. Analysts predict that our homes, cars and even objects on the street
(interact/interacts/will interact) with our smart phones and with each
other. 4. Teachers say that educational interaction (includes/was in-
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cluded/will include) many factors, among them are students, curriculum,
parents, teachers, administrators and more. 5. The woman said she al-
ways (is searching/searches/searched) for freeware versions of an appli-
cation before buying one. 6. I’'m sure the company (releases, will re-
lease, released) a new software next year. 7. The IT manager said the
new information about architect’s project (was/were/will be) unaccept-
able. 8. We know that online applications and services (will transform/
are transforming/transform) the consumer technology market. 9. The
student asked his professor if the course books (was/were/are being)
available as hypertext. 10. I suppose that the specialist (is knowing,
knew, knows) several foreign languages.

Exercise 22. Change the sentences into indirect speech.

1. The lecturer told his students, “Microsoft Windows has a significant
majority of market share in the notebook computer markets.” 2. The
professor warned our group, “Don’t forget to review the material of
the previous lecture on software engineering”. 3. “You have computer
problems that involve your operating system or an application”, the IT
specialist said to his client. 4. “Did you study any programming com-
puter codes yesterday?” he asked his groupmates. 5. “Our analysts
didn’t establish computer security programs to prevent attacks”, she
complained. 6. My friend told me, “Tablets will take over from smart-
phones as the technology of choice for shopping”. 7. “Last week we
developed specialized databases for company needs,” replied the pro-
grammer. 8. “What Internet provider will you choose?” asked him his
colleague. 9. “Our technicians will help users deal with hardware and
software problems”, explained the support engineer. 10. I asked the
networking specialist, “What kind of networks do you maintain?”

Exercise 23. Use Present or Future Simple of the verbs in brackets.
Mind that in subordinate clauses of time and condition, Present Simple
is used instead of Future Simple. Such clauses begin with conjunctions:
if, when, while, since, before, after, unless.

1. After I (finish) school, I (enter) the University. 2. Since nobody (like)
to wait for a computer, high-quality computers (have) fast processors
and lots of quick memory. 3. Before she (get) to the theatre, she (go)
past the computer centre. 4. If you (not have) previous experience, good
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contacts, or a good degree from a well-known university, you (be) more
successful in getting a lower-level job. 5. If students (keep) learning
something new every day, they eventually (be) competent enough to get
a high-skill job. 6. Hundreds of books (come) in the future as technolo-
gies (mature) and (evolve). 7. If you (work) on networks for a living and
you (be) a network engineer, you probably (take) certification exams by
networking companies such as Cisco. 8. Unless nanotechnology or some
other technology actually (become) operational, this trend (end) accord-
ing to some predictions around 2022. 9. While both mainframe and
other platforms (evolve), there (be) some cost advantages to retaining
the old technology. 10. When software (have) a bug the program (crash)
and (terminate) with a confusing message.

Exercise 24. Study the vocabulary to text 3.

Fundamentals — ocHoBH

minimize — MiHIMI3yBaTu, 3MCHIIYBaTH

complexity — CKIIagHICTh

anticipate — nepenbavaru

change — 1) 3mina; 2) 3miHIOBaTH(CS)

concept — MOHATTS, KOHLIEILIis

apply (t0) — 1) crocyBarucs (voeocw), 2) 3actocoByBath(cs) (y womyce /
00 4020Ch)

major — OCHOBHU, TOJIOBHHIMA

convey — nepeIaBaTy, BUCIOBIIOBATH

intent — Hamip

severely — myxe, 3HAYHO, JOCUTh

ability — MOXKITUBICTb, 31aTHICTh

driver — npaiiBep, mym: pyliliiiHa chia

essentially — mo cyTi, MOCYTHBO, iCTOTHO, HaI3BUYaHO

particularly — ny»e, Hag3BU4aliHO, OCOOIUBO

critical — Ba)KIuBHI; HEOOX1THUH

achieve — nocsiratu

emphasize — HaflaBaTH 0COOIMBOTO 3HAYCHHS, aKLICHTYBAaTH yBary

drive — mym: 3amyckaTH, KepyBaTH

unavoidably — HeMuHy4e

environment — OTOUCHHS, CEPEIOBHUIIIC

in diverse ways — pi3HIMHU crioco0amHu, iHaKIIEe, TO-Pi3HOMY

support — MiATpUMYBAaTH, MiATPUMKA

technique — TexHika, METO
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communication method — metrox nepena(sa)Hust iHpopmarii

operating system call — BUKIHK omnepaIiiiHol cucTeMu

tool — 3aci0, IHCTpYMEHT, CepBiCHA Iporpama

notation — crcTeMa YKMCIIEHHS, CHCTEMA ITO3HAYEHb, 3aIIHC

Unified Modelling Language (UML)— yHidikoBaHa MOBa MOZEIIOBaHHS

fault — momkomKeHH, nedeKT, 301k

ferret out — po3urykyBaTH, 3HaXOJUTH

as well as — Tak camo, SIK; a TAKOXK

software engineer — crieIfiaicT 3 po3po0JIeHHS TPOrPAMHOT0 3a0€3MCUCHHS

operational — onepaniiiHuii, onepaTUBHUIA

restricted — oOMexeHwi

issue — muTaHHs, MpodiIeMa

interaction — B3aemMoIis

software interface specification — crienudikarisi, AeTaTLHUIA OIHC MTPOT-

pamHorO iHTepheicy

Object Management Group (OMG) — rpyma kepyBaHHS 00’ €KTaMH

International Organization for Standardization (ISO) — Mixnapoana
oprasizaris 3i craHgapTH3arii

Exercise 25. Translate the word combinations below into Ukrainian.

Fundamentals of software construction; minimizing complexity; antici-
pating change; constructing for verification; to define the concepts; re-
duced complexity; to emphasize the creation of code; to be particularly
critical to the process of verification and testing of software construc-
tion; to be a part of changing external environments; to affect software
in diverse ways; to be supported by many specific techniques; commu-
nication method; programmer interface standards; operating system
calls; to ferret out the faults; software engineers; to support code re-
views; hard-to-understand language structures; standards that directly
affect construction issues; numerous sources.

Exercise 26. Read and translate text 3.
Text 3. Software Construction Fundamentals
The fundamentals of software construction include:
e Minimizing complexity
¢ Anticipating change
¢ Constructing for verification
e Standards in construction
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The first three concepts apply to design as well as to construction. We
will define these concepts and describe how they apply to construction.

Minimizing Complexity

A major factor in how people convey intent to computers is the se-
verely limited ability of people to hold complex structures and informa-
tion in their working memories, especially over long periods of time.
This leads to one of the strongest drivers in software construction:
minimizing complexity. The need to reduce complexity applies to essen-
tially every aspect of software construction, and is particularly critical to
the process of verification and testing of software construction.

In software construction, reduced complexity is achieved through
emphasizing the creation of the code that is simple and readable rather
than clever.

Anticipating Change

Most software will change over time, and the anticipation of change
drives many aspects of software construction. Software is unavoidably
part of changing external environments, and changes in those outside
environments affect software in diverse ways.

Anticipating change is supported by many specific techniques:

e Communication methods (for example, standards for document

formats and contents)

e Programming languages (for example, language standards for

languages like Java and C++)

e Platforms (for example, programmer interface standards for oper-

ating system calls)

e Tools (for example, diagrammatic standards for notations like

UML (Unified Modelling Language))

Constructing for Verification

Constructing for verification means building software in such a way
that faults can be ferreted out readily by the software engineers writing
the software, as well as during independent testing and operational ac-
tivities. Specific techniques that support constructing for verification
include coding standards to support code reviews, unit testing, organiz-
ing code to support automated testing, and restricted use of complex or
hard-to-understand language structures.

Standards in Construction

Standards that directly affect construction issues include the use of
external standards. Construction depends on the use of external stan-
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dards for construction languages, construction tools, technical inter-
faces, and interaction between software construction and other software
engineering. Standards come from numerous sources, including hard-
ware and software interface specifications such as the Object Manage-
ment Group (OMG) and international organizations such as the ISO.

The Use of Internal Standards

Standards may also be created on an organizational basis at the cor-
porate level or for use on specific projects. These standards support co-
ordination of group activities, minimizing complexity, anticipating
change, and constructing for verification.

Exercise 27. Answer the questions on text 3.

1. What do the fundamentals of software construction include? 2. What
does the need to reduce complexity apply to? 3. What is reduced com-
plexity achieved through? 4. What specific techniques is anticipating
change supported by? 5. What does constructing for verification mean?
6. What do specific techniques that support constructing for verification
include? 7. What does construction depend on? 8. What do standards
in construction come from? 9. May standards also be created on an or-
ganizational basis?

Exercise 28. Make up questions to the italicized parts of the sentences.

1. The first three concepts apply to design as well as to construction.
2. This leads to one of the strongest drivers in software construction.
3. Reduced complexity is achieved through emphasizing the creation
of code. 4. Most software will change over time. 5. Anticipating change
is supported by many specific techniques. 6. Standards that directly af-
fect construction issues include the use of external standards. 7. Con-
struction depends on the use of external standards. 8. Standards come
from numerous sources. 9. These standards support coordination of
group activities, minimizing complexity, anticipating change, and con-
structing for verification.

Exercise 29. Give nouns corresponding to the following verbs. Translate them.

Construct, verify, apply, define, reduce, achieve, create, anticipate,
communicate, program, operate, automate, restrict, direct, manage, in-
teract, organize, specify, coordinate, act.
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Exercise 30. Study the vocabulary to text 4.

Linear — minidiHU]

waterfall model — Bomocmiagaa Monens

staged-delivery model — kackaaHa MOEIb

treat — po3TIIAAaTH, TPAKTYBATH, IHTEPIPETYBATH

occur — TPaIuIITHCSI, BiTOyBaTUCS

prerequisite — 1) mepenyMoBa; 2) HEOOX1THUI SK IEpeIyMOBa
complete — 3aKiHUyBaTH, 3aBEPLIYBATH

requirement — BUMora

tend to — MaTH TEHACHITIIO, CXHIIBHICTB (00 4020Ch)

precede — mepeayBaTu

emphasis — aKIeHT, HaroJoc

iterative — iTepaTHBHUI; TOU, IO TTIOBTOPIOETHCS, TTOBTOPIOBAHMI
prototyping — MakeTyBaHHS, PO3POOJICHHS POTOTHUITY
extreme programming — eKCTpeMaibHE POrPaMyBaHHS
concurrently — oHOYaCcHO, TApaneNbHO

overlap — nepekpuBaTH(Cs), YACTKOBO 30iraTucs

approach — minxiz

consequently — Tomy, B pe3ynbTati (mozo, uo)

choice — BuOIp

extent — CTyIiHb, Mipa, 00CAT, BEJIUYMHA

objective — meTa

define — Bu3Ha"aTH

allocation — BuaineHus (pecypcy), po3TanryBaHHs, PO3MIOILI
assignment — MPU3HAYCHHS, IPUCBOEHHS, PO3MOJILT

Exercise 31. Translate the word combinations below into Ukrainian.

Waterfall and staged-delivery life cycle models; to treat construction as
an activity; significant prerequisite work has been completed; extensive
design work; to emphasize the activities that precede construction (re-
quirements and design); to create more distinct separations between the
activities; to be more iterative, such as evolutionary prototyping and
extreme programming; to occur concurrently with other software devel-
opment activities; the approaches, which tend to mix design, coding,
and testing activities; the choice of construction method; to affect the
extent to which construction prerequisites are performed; to affect the
project’s ability to reduce complexity, anticipate change, and construct
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for verification; to be addressed at the process, requirements, and design
levels; to be influenced by the choice of construction method; to define
the order in which components are created and integrated; the software
quality management processes; the allocation of task assignments to
specific software engineers.

Exercise 32. Read and translate text 4.
Text 4. Construction Models and Construction Planning

Numerous models have been created to develop software, some of
which emphasize construction more than others.

Some models are more linear from the construction point of view,
such as the waterfall and staged-delivery life cycle models. These mod-
els treat construction as an activity which occurs only after significant
prerequisite work has been completed — including detailed requirements
work, extensive design work, and detailed planning. The more linear
approaches tend to emphasize the activities that precede construction
(requirements and design), and tend to create more distinct separations
between the activities. In these models, the main emphasis of construc-
tion may be coding.

Other models are more iterative, such as evolutionary prototyping
and extreme programming. These approaches tend to treat construction
as an activity that occurs concurrently with other software development
activities, including requirements, design, and planning, or overlaps
them. These approaches tend to mix design, coding, and testing activi-
ties, and they often treat the combination of activities as construction.

Consequently, what is considered to be “construction” depends to
some degree on the life cycle model used.

The choice of construction method is a key aspect of the construc-
tion planning activity. The choice of construction method affects the
extent to which construction prerequisites are performed, the order in
which they are performed, and the degree to which they are expected to
be completed before construction work begins.

The approach to construction affects the project’s ability to reduce
complexity, anticipate change, and construct for verification. Each of
these objectives may also be addressed at the process, requirements, and
design levels — but they will also be influenced by the choice of con-
struction method.
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Construction planning also defines the order in which components
are created and integrated, the software quality management processes,
the allocation of task assignments to specific software engineers, and the
other tasks, according to the chosen method.

Exercise 33. Find in text 4 the English for:

YUCICHHI MOJENI; PO3po0NATH TporpamMHe 3a0e3NEuUcHHs; HaJaaBaTH
0c00JIMBOTO 3HAYEHHS KOHCTPYIOBAHHIO; BOJNOCIMAAHI Ta KacKaIHi MoO-
JIeNTi J)KATTEBOTO IHMKITY; PO3TIISIATH KOHCTPYIOBAHHSI SIK IPOIIEC; BaK-
JUBa TIOTIepEedHs] PoOOTa; JHIMHMN MiaXim; omepartii, mo MepexyoTh
KOHCTPYIOBaHHIO; UiTKE PO3MEKYBaHHS; €BOJIOUIMHE MOIETIOBAHHS;
eKCTpeMallbHE TTPOTPaMyBaHHS; IOEAHYBAaTH BUMOTH, TIPOSKTYBaHHS Ta
TUTaHyBaHHS; BIUIMBATH HA PiBeHb BHUKOHAHHS IEPEIyMOB KOHCTPYIO-
BaHHSI;, MiXi1 A0 KOHCTPYIOBaHHs, BUOIp METOJY KOHCTPYIOBAaHHS; I0-
PSIOK CTBOPEHHSI Ta MOEAHAHHS KOMIIOHEHTIB; MPOLIEC KepyBaHHS SIKiC-
TIO TIPOTPaMHOT0 3a0e3MeUeHHs; PO3ITIO/IL 3aBAaHb.

Exercise 34. Make five key questions to the text “Construction Models
and Construction Planning”.

Exercise 35. Study the vocabulary to text 5.

Artifact — apTedaxT, TpoayKT po3poOIeHHS, POOOUHIA TPOIYKT
measure — 1) Mipa; 2) BUMIipIOBaTH, OI[IHIOBATH, BU3HAYATH

rate — 1) TeMI, WIBHIKICTh, 4acTOTa; 2) KoedilieHT; 3) IHTEHCUBHICTD
effort — 3ycmst; oOcsr pobit, podoTa

schedule — 1) rpadik, po3knaz; mwiad poOiT; 2) IaHyBaTH

fix — 1) Bu3HauaTy; 2) 3adikcoByBaTH, 3aKPIIIIOBATH

ensure — 3a0e3MeuyBaTh

come to terms (with) — TOMOBISTHCS (3 KUMOCH); TIPHIAMATH (YUich) YMOBH
arbitrary — JOBUTbHHIA

chaotic — HEBIOPSAAKOBaHUH, XAaOTUIHUN

constraint — 0OMeXeHHs

proximity — OJIM3BKiCTh; CXOXKICTh

drive (p. drove, pp. driven) — pymaTu, IpUBOIUTH B PyX, CIIYTYBATH PYILiEM
consideration — MipKyBaHHs, IiCTaBa

craft-like — mpodeciiinuii, MmatictepHuit

explicitly — sicHO, TOYHO; BIIKPUTO, HEABO3HATHO
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regardless of — He 3Bepratoun yBaru (ra wo), nonpu (me, wo)

immovable — HepyxoMuii, HE3MiIHHAH

impose (a constraint) — HaknagaT (0OMeNHCEHHS)

address — 1) cnpsimoByBatu (3ycuins); 2) (to) 3BepraTucs (0o Koeocy);
aJipecyBaTH

scale — mkaia, MaciTad

small-scale — HeBENHMKUI, HE3HAUHUI

account for — BpaxoByBatu

unanticipated — HerlepenOauyBaHMiA

gap — nporanuna (y vomycsw), opak (vo2cocw)

flesh out — koHKpeTH3YyBaTH

Exercise 36. Read and translate text 5.
Text 5. Construction Measurement and Design

Numerous construction activities and artifacts can be measured, in-
cluding code development, code modification, code reuse, code destruc-
tion, code complexity, code inspection statistics, fault-fix and fault-find
rates, effort, and scheduling. These measurements can be useful for pur-
poses of managing construction, ensuring quality during construction,
improving the construction process, as well as for other reasons.

Construction is an activity in which the software has to come to
terms with arbitrary and chaotic real-world constraints. Due to its prox-
imity to these constraints, construction is more driven by practical con-
siderations and software engineering is perhaps most craft-like in the
construction area.

Some projects allocate more design activity to construction; others
to a phase explicitly focused on design. Regardless of the exact alloca-
tion, some detailed design work will occur at the construction level, and
that design work tends to be dictated by immovable constraints imposed
by the real-world problem that is being addressed by the software. Just
as construction workers building a physical structure must make small-
scale modifications to account for unanticipated gaps in the builder’s
plans, software construction workers must make modifications on a
smaller or larger scale to flesh out details of the software design during
construction.
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Exercise 37. Find in text 5 the English for:

OLIHIOBAaTH YMCIICHHI MPOLECcH Ta apTe(aKTH KOHCTPYIOBaHHS; BKIIOYA-
TH PO3po0IIeHHs, MoIU(DiKaIlito, TOBTOPHE BUKOPHUCTAHHS, PYHHYBAHHS
Ta CKJIQJHICTh KOJY; BKIIOYATH CTATHCTHKY IEpEerisiy Koay, Koedirri-
€HT BU3HAUEHHS Ta 3HAXOJPKEHHS TOMHWIJIKH, 00cAT poOiT Ta MiiaHyBaH-
HSI; 3 METOIO KePYBaHHS KOHCTPYIOBAaHHSM, 3a0€3MeUYeHHs SIKOCTi B MPO-
1eci KOHCTPYIOBAaHHS Ta BAOCKOHAJICHHSI KOHCTPYIOBAaHHS; IPUCTOCOBY-
BaTHCS 10 JOBUIBHHUX Ta XaOTHIHUX OOMEXECHb PEaTbHOTO CBITY; Uepe3
MOMIOHICTh 10 OOMEKEHb PeaibHOTO CBITY; PO3POOJICHHS MPOrPaMHOTO
3a0e3reveHHs; OyTH HaWOUIBII MalCTEpHHM Yy KOHCTPYIOBaHHI; He
3BEPTAIOYM yBard Ha YiTKHA PO3MOAUT PoOOTH; BimOyBaTHCS Ha piBHI
KOHCTPYIOBaHHS; 3yMOBJIIOBATUCS HE3MIHHUMH OOMEXEHHSIMU 3aBJaHb
peanpbHOrO CBITY; BHOCHUTH HE3HAYHI 3MiHW; KOHKPETH3YBAaTH ACTAalli
PO3pO0IICHHS IPOTrPaMHOTO 3a0e3MeUeHHS.

Exercise 38. Write derivatives of the verbs below and explain their
meanings.

Measure, develop, use, modify, destruct, act, improve, consider, move,
anticipate, allocate, require, restrict, specify, design.

Exercise 39. Find in the text words that can function both as nouns and
verbs. Translate them.

Model: work — 1) npans
2) mpaioBatu

Exercise 40. Answer the questions on text 5.

1. What construction activities and artifacts can be measured? 2. What
can these measurements be useful for? 3. What constraints does the
software have to come to terms with? 4. What is construction driven
by? 5. Why must software construction workers make modifications on
a smaller or larger scale design?

Exercise 41. Find some additional information and speak on:

1. Software design.
2. Software testing.
3. Coding and debugging.
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UNIT 2. SOFTWARE MODELLING

Exercise 1. Study the basic vocabulary.

a) terms

software model — Mmozens porpaMHoro 3a0e3neueHHs

software modelling — MogemoBaHHS TIPOTPaMHOTO 3a0e3IeUSHHS

Unified Modelling Language (UML) — moBa UML, ynidikoBana mMoBa

MOJICTTIOBaHHS)

diagram — giarpama, cxema

object-oriented design — 00’ €KTHO-Opi€EHTOBAHE MPOEKTYBAHHS

legacy system — ycmagkoBaHa CHCTEMa (cucmemd, wjo He 3a0080bHAE
BUMO2, alle BUKOPUCMOBYEMbC Hepe3 CKIAOHICmb i
3aMiHU)

fix a bug — BunpaBUTH NOMUIKY (YCYHYTH 30ii1)

dependent quantity — 3ayie)kHa BeTHYUHA

process model — Mogens nporiecy

external perspective — 30BHIIIHIH acleKT

behavioural perspective — MOBe1iHKOBUH acIeKT

structural perspective — CTpyKTypHUIl acriekT

data architecture — apxitekrypa (CTpYKTypa) TaHUX

b) nouns

practice — 1) TeXHOIIOTisA, MPAKTUKa; 2) METOJ, CITOCi0
feature — BTacTUBICTh, XapaKTEPUCTHUKA, OCOOTUBICTH
image — 300paskeHHs

set — CyKyIHICTb, Ha0ip

rule — mpaBuiTO

owner — BIIACHHUK

ownership — mpaBo BiIacHOCTI

dependency — 3anexHicTh

dependent — mym. 3ajie)xHa BETMYUHA

identity — iIEHTUYHICTh

violation — mopymeHHs

cause — 1) mpuumHa; 2) COPUIHUHATH, BUKIAKATH
destruction — pyliHyBaHHs, 3HUIICHHS

precedent — mpeneneHT; mym.: TONEpeIHE 3HAYCHHS
behaviour — moBemiHKa, pexuM podoTH
communication — CITIIKyBaHHS, 3B’ 130K
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stakeholder — yuacHuk
perspective — pakypc, TOUKa 30py, aCleKT

¢) verbs

conjure up — BUKJIUKATH B ysIBI

print — TpyKyBaTH

start from scratch — po3mouyrHaTH 3 HyJIS (3 YUCTOTO apKyIIa)

permeate — MPOXOAMUTH KPi3b, MPOHUKATH

evaluate — OLIHIOBATH, BU3HAYATH

reference — 1) maBaTi MmocmiIaHHS, MOCHIIATUCS (Ha UiOCh); 2) TTOTaBaTH
Y BUTJIAI TaOJIAIIb

implement — peanizyBaT, 34iliCHIOBaTH, 3a0e3MevyBaTu

allow — qo3BonsATH

interchange — 1) oOMiHrOBaTH(CSI); 2) IEPECTABIATH, MIHATH MIiCI[IMA

access — (OTpu)MaTH TOCTYII

expect — OUiKyBaTH

support — mATpUMYBATH

d) adjectives

wall-sized — po3mipom 3i cTiHy

internal — BHyTpimmHi#

out of date — 3acTapinuii

unwieldy — rpomiznkuit

available — HassBHHH, IT1IXO0KHI

entire — IUTHIA, TTOBHUH, YBEChH
responsible — BiinoBinanbHUMA
transferable — sxuit Moxxe TiepenaBaTHCs
up to date — cyyacHui, OHOBIIEHHIA
unique — yHIKaTpHUH, He3BHYaAHHUH
identical — oqHAKOBHI, TOTOXKHUM, 1JCHTUYHNHA
uniform — cranuii, piBHUI, OTHAKOBUH

e) adverbs

fortunately — Ha macTs

probably — iiMoBipHO

briefly — xopoTko, cTHCITO

exactly — TOuHO

whenever — KO>KHOTO pa3y, KOJI; LI0pa3y, Koiu O He
inherently — 3a CBO€10 CyTHICTIO, Y CBOii1 OCHOBI; BiJ] IPUPOIH
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f) prepositions
unlike — Ha BigMiHY Bix

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Permeate, however, modification, responsible, fortunately, object, in-
herently, conjure up, diagram, dependent, environment, unlike, proba-
bly, language, unwieldy, legacy, identify, inherently, interface, briefly,
network, evaluate, whenever, generation.

| | | | | | | | | |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) diagram, apply to, bug, architecture, create, permeate, implement,
allow, support, feature, cause, perspective, environment, activity, wall-
sized, unwieldy, identical, unique, uniform, quickly, fortunately, briefly,
probably, apply;

b) dependent, destruction, out of date, internal, unwieldy, unique,
responsible, quickly, fortunately, unlike.

Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: create — creation — creator — creativity — creature — creative

Create, internal, fortune, simple, dependence, identify, violate, prob-
able, brief, responsible, change, behaviour, differ, develop, architect,
structure, apply, quick, cause, active.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

To conjure up images of wall-sized UML diagrams; diagrams are usu-
ally out of date by the time they are printed; large-scale and often un-
wieldy methods; to be not the only kind available for modelling soft-
ware; to start from scratch; to permeate the entire system; to apply to all
software models; ownership, dependency, interface and identity; to ap-
ply to legacy systems as well as to new projects; to think back to the
last serious bug that you fixed; to identify a violation of one of these
rules as the cause; responsible for creation and destruction; to be not
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transferable; to be up to date whenever referenced; to implement some
set of interfaces; to inherently identify an object; to access an identical
object; to expect uniform behaviour; communication among stake-
holders; to present the system from different perspectives; to show the
system’s context or environment; to show the system development
process as well as activities supported by the system.

Exercise 6. Read and translate text 1.
Text 1. Basics of Software Modelling

Modelling is simply the practice of creating a small system that has
some of the same features of a larger system. When applied to software,
the word modelling usually conjures up images of wall-sized UML dia-
grams. Internal software, however, changes so quickly that such dia-
grams are usually out of date by the time they are printed. Fortunately,
such large-scale and unwieldy methods are not the only kind available
for modelling software.

A software model does not have to start from scratch. It does not
have to permeate the entire system. The only thing that a software
model needs is a set of rules. The same four rules apply to all software
models.

The four rules of software modelling are:

1) ownership

2) dependency

3) interface

4) identity

Unlike the rules of object-oriented design, these four apply to leg-
acy systems as well as to new projects. Think back to the last serious
bug that you fixed. You can probably identify a violation of these rules
as the cause.

Briefly, ownership means that every object has exactly one owner
responsible for its creation and destruction, and that ownership is not
transferable. Dependency means that any bit of data used to evaluate a
dependent quantity is a precedent, and that dependents must be up to
date whenever referenced. Interface means that every object implements
some set of interfaces, and that these interfaces allow objects to be in-
terchanged. Identity means that all objects have unique identity, that an
interface inherently identifies an object, and that all clients accessing an
identical object can expect uniform behaviour.
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Software modelling helps the engineer to understand the functionality
of the system. Models are used for communication among stakeholders.
Different models present the system from different perspectives:

» external perspective showing the system’s context or environment;

= process models showing the system development process as well
as activities supported by the system,;

» behavioural perspective showing the behaviour of the system;

» structural perspective showing the system or data architecture.

Exercise 7. Find in text I the English for:

II0/I0 TIPOTPAaMHOTO 3a0e3MeueHHs; BUKIUKATH B ysBi 300pakeHHs Be-
mmuesHnx UML miarpam; 3acrapinuii; BeIMKoMaclITaOHI Ta TPOMIi3AKi
METOAH; PO3IIOYMHATHCA 3 HyJISI; IPOXOAUTH Yepe3 BCIO CUCTEMY; HaOip
MPaBWJI; MPABO BJIACHOCTI, 3aJICKHICTh, B3aEMO3B’ 130K Ta 1ICHTUYHICTB;
Ha BIIMiHY BiJ IpaBUJI 00 €KTHO-OPI€HTOBAHOTO MPOEKTYBaHHS; 3aCTO-
COBYBATHCS JI0 yCIIQJKOBAaHUX CHUCTEM TaK Camo, SIK 1 10 HOBHUX MPOEK-
TiB; BUIIPABISATH CEPHO3HY MOMUJIKY; TOPYIIECHHS MPABUII; CTBOPEHHS
Ta 3HMILICHHS; NPaBO BIACHOCTI HE MEPENAEThCs; BHU3HAYATH 3AJICKHY
BEIWYMHY; OyTH HAWHOBIIIMMHK IIOpa3y, KOJIHM A0 HUX 3BEPTAIOTHCH;
3a0e3medyBaTy MEBHY CYKYITHICTh iHTEep(elCiB; MO3BOJATH IEpPECTaB-
JIATH 00’ €KTH; MaTH IOCTYI JO IICHTUYHOTO 00’ €KTY; OUIKyBaTH OJHA-
KOBOT NIOBE/[IHKW; 0OMiH iH(QOPMAIIi€I0 MiXK yIaCHUKAMU; TTPE3CHTYBATH
CHCTEMY 3 PI3HUX PaKypcCiB; MOBEAIHKA CUCTEMH.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. When applied to software, the word modelling usually conjures up
images of matchbox-sized circuit diagrams. 2. Modelling is simply the
practice of creating a large system that has some of the same features of
a smaller system. 3. Unfortunately, large-scale and unwieldy methods
are the only kind available for modelling software. 4. Internal software
does not change quickly and diagrams are usually up to date by the time
they are printed. 5. A software model has to permeate the entire sys-
tem. 6. A software model does not have to start from scratch. 7. The
four rules of software modelling are: significance, availability, simplic-
ity and minimization. 8. Unlike the rules of object-oriented design,
these four do not apply to legacy systems as they do to new projects.
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9. Dependency means that any bit of data used to evaluate a dependent
quantity is a precedent, and that dependents must be up to date when-
ever referenced. 10. Briefly, ownership means that every object has ex-
actly one owner responsible for its creation and destruction. 11. Inter-
face means that every object implements some set of interfaces, and that
these interfaces do not allow objects to be complementary to one an-
other. 12. Software modelling helps the engineer to understand the
functionality of the system. 13. Identity means that all objects have
unique identity, that an interface inherently identifies an object, and that
all clients accessing an identical object can expect uniform behaviour.
14. Different models present the system from different perspectives:
external perspective, system development perspective, behavioural per-
spective and structural perspective.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1. to change a) uniform behaviour

2.to be b) the system from different perspectives
3. to start from c) the last serious bug

4. to apply to d) communication among stakeholders
5. to think back to e) legacy systems

6. to evaluate f) some set of interfaces

7. to implement g) scratch

8. to expect h) a dependent quantity

9. to be used for 1) quickly

10. to present j) out of date

Exercise 10. Fill in the blanks with prepositions to, of, by, from, unlike,
with, among, up, for where necessary.

1. Modelling is simply the practice ... creating a small system that has
some ... the same features ... a larger system. 2. When applied ...
software, the word modelling usually conjures ... images ... wall-sized
UML diagrams. 3. Internal software, however, changes so quickly that
such diagrams are usually ... ... date ... the time they are printed.
4. A software model does not have to start ... scratch. 5. ... the rules
... object-oriented design, these four apply ... legacy systems as well as
... new projects. 6. Briefly, ownership means that every object has ex-
actly one owner responsible ... its creation and destruction. 7. Software
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modelling helps the engineer to understand the functionality ... the sys-
tem. 8. Models are used ... communication ... stakeholders. 9. A soft-
ware model has to permeate ... the entire system. 10. Different models
present the system ... different perspectives.

Exercise 11. Fill in the blanks with proper terms (structural perspective,
behavioural perspective, process models, external perspective, modelling,
identity, interface, dependency, ownership) to complete the sentences.

1. means that every object implements some set of inter-
faces, and that these interfaces allow objects to be interchanged.
2. is simply the practice of creating a small system that has
some of the same features of a larger system. 3. shows the
system’s context or environment. 4. means that any bit of
data used to evaluate a dependent quantity is a precedent, and that de-
pendents must be up to date whenever referenced. 5. show
the system development process as well as activities supported by the
system. 6. means that every object has exactly one owner
responsible for its creation and destruction, and that ownership is not
transferable. 7. shows the system or data architecture.
8. shows the behaviour of the system. 9. means
that all objects have unique identity, that an interface inherently identi-
fies an object, and that all clients accessing an identical object can ex-
pect uniform behaviour.

Exercise 12. Answer the questions on text 1.

1. What is modelling? 2. What does the word modelling usually conjure
up when applied to software? 3. Why are such diagrams usually out of
date by the time they are printed? 4. Does a software model have to
start from scratch or permeate the entire system? 5. What four rules
apply to all software models? 6. What projects do these four rules apply to?
7. What can violation of these rules lead to? 8. What does ownership mean?
9. What does dependency mean? 10. What does interface mean? 11. What
does identity mean? 12. What does software modelling help the engineer
in? 13. What perspectives do different models present the system from?
14. What do these perspectives show?
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Exercise 13. Put all possible questions to the sentences below.

1. The word modelling usually conjures up images of wall-sized UML
diagrams. 2. Internal software changes quickly. 3. Such diagrams are
usually out of date by the time they are printed. 4. The only thing that a
software model needs is a set of rules. 5. The same four rules apply to
all software models.

Exercise 14. Translate into English.

1. MopentoBaHHS — 1€ METO/I CTBOPEHHSI MEHIIIOI CUCTEMH, 1110 Ma€ TeB-
Hi XapakTepucTuku oubiioi. 2. [llogo nporpaMHoro 3abe3nedeHHs Cio-
BO «MOJICTIOBaHHS» 3a3BHYai BUKIIMKAE B ysBi 300pakenHs UML miar-
pam po3mipom 3i cTiny. 3. [Ipore BMICT mporpaMHOro 3a0e3reucHHs
3MIHIOETHCS TaK MIBUJAKO, MIO JiarpaMy 3a3BUYal CTalOTh 3aCTapiIIMH
paHii, sK iX PO3IPYKYIOTS. 4. Ha macTs, Ui MOJICITIOBaHHS MTPOrpaM-
HOTo 3a0e3neveHHs iICHYIOTh He JIUIIe TaKi BETMKOMACIITaOHI Ta Tpo-
Mi3IKi MeToau. 5. Mojenb nmporpamMHOro 3a0e3neveHHs] He000B I3KOBO
Ma€ PO3MOYMHATHUCS 3 HYJS W MPOXOAMUTH Yepe3 yClo cucreMmy. 6. €mu-
HE, 4Oro nmoTpedye MoJIeNb MPOrpaMHOro 3ade3neueHHs — e Habip mpa-
BriI. 7. HoTHpH mpaBuia MOJENIOBAHHS MPOTPaMHOTO 3a0e3MeueHHs —
1Ie TIPaBO BJIACHOCTI, 3aJICKHICTh, B3aEMO3B’ 130K Ta 1ICHTHYHICTh. 8. Ha
BIIMiHY BiJ MpaBHI 00’ €KTHO-OPIEHTOBAHOTO MPOCKTYBAHH, Ili YOTHPH
MpaBujia 3aCTOCOBYIOThH JIO YCIIaJKOBAHUX CUCTEM TaK caMo, sIK 1 10 HO-
BHX IPOCKTIB. 9. 3rafgaiiTe OCTaHHIO CEPHO3HY IMOMUIIKY, SIKY BU BHIIpa-
Buian. 10. [Ipu4yuHOIO 11HOTO, HMOBIPHO, MOXKHA BBaXKaTHU MOPYILICHHS
nux mpaBmwI. 11. IIpaBo BmacHOCTI o3HadYae, M0 KOKHHH OO0’ €KT Mae
JIMIIE OHOTO BIIACHUKA, 1 IPABO BIACHOCTI He TepenaeThes. 12. 3anex-
HICTh O3Hayae, MO OyIb-fKa KUIBKICTh JAaHUX, SIKi BUKOPHUCTOBYIOTHCS
JUTST BU3HAYCHHS 3aJIOKHOI BEJIMYUHH, € TMOMEPESAHIM 3HAUYCHHSM.
13. B3aemMo03B’s130k 03Ha4ae, MO KOKHUK 00’€KT 3a0be3leuye MeBHY CY-
KYIHICTh iHTEpQECiB, Ki JO3BOISIIOTH TIEPEeCTaBIATH 00’ ekTu. 14. [nen-
THYHICTh O3HAYa€, IO BCi 00’€KTH MAIOTh YHIKAIBHY iIEHTHYHICTD, i
iHTepdelic, o 1Mo CyTi, BU3Ha4Yae 00’exT. 15. MoaemoBaHHs MPOrpamMHOro
3a0e3MeUeHHs JO0IoMarae imKCeHEepOBI 3pO3yMiTH (YHKIIOHATBHICTH
cuctemu. 16. Pi3Hi Mojeni nMpeACTaBislFOTh CUCTEMY 3 PI3HUX aCIEKTiB.
17. 30BHINIHIN acmeKT MOoKa3ye KOHTEKCT ab0 OTOYCHHS CHCTEMHU.
18. Mogeni mpoliecy MOKa3yloTh MPOLEC PO3pO0JICHHS CHCTEMH, a Ta-
Ko (yHKIII, ski miarpuMye 11 cuctema. 19. [loBemiHKOBHIA acHekT
nokazye noBemiHKy cucteMu. 20. CTpYKTypHUH aclekT MoKa3ye apxi-
TEKTypy CHCTEMH a00 JaHHX.
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Exercise 15. Write a summary of the text “Software Modelling”.
Exercise 16. Study the vocabulary to text 2.

Natural science — IpHUpoI03HABCTBO; OJHA 3 IPUPOTHUYINX HAYK (hizu-
Ka, Ximis)

engineering discipline — iHxeHepHa / TeXHIYHA TUCLUILTIHA

meteorology — MeTeopoIoris

electrical engineering — elIeKTpOTEXHIKA

social sciences — cycmijibHI HAyKd

political science — momiTooris

usable — mpuAaTHWIA 711 BUKOPUCTAHHS, MPAKTHYHUH, 3pYIHUH

static model — cTatuaHa Mozenb

differential equation — nudepeHuiline piBHAHHS

game theory — Teopis irop

overlap — nepekpuBaTH(Ccs), YACTKOBO 30iraTucs

optimize — ONTHUMi3yBaTH

hypothesis — rimoresa

estimate — OITiHIOBaTH, ITiIPaXOBYyBaTH

unforeseeable event — HerepegOauyBaHa OIS

affect — BrBaTH

similarly — momiOHUM YHHOM

simulation — MoieIFOBaHHS

equation — piBHSHHS

relation(ship) — (B3a€M0)3B’ 130K, 3aJI€KHICTb, CITIBBITHOIIICHHS

real number — miificHe YMCITO

integer number — 11iJie YHCIO

boolean — OymniBchkuid, OyiB

string — psIIOK

property — BIaCTUBICTh

timing data — 4acoBi MOKa3HUKH / XapaKTEPUCTUKU

counters — JIYMIbHI QYHKITIT

event occurrence — HacTaHHS MOJIT

decision variable — 3MiHHa pilICHHS

input variable — BxinmHa 3MiHHa

state variable — 3MiHHa cTaHy

exogenous variable — ek30reHHa (306HiwHs) 3MIHHA
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random variable — BumaakoBsa 3MiHHA

output variable — BuxigHa 3MiHHa

constant — ImocTiiiHa BeJIMYHMHA, KOHCTAaHTa
furthermore — 10 TOro X, KpPiM TOT0, OUIBIIT TOTO
objective — meTa

constraint — oOMeKeHHs

objective function — ikoBa QyHKIIs

perspective — mym.: 6a4eHHs, KOHLEIIIis, TOYKa 30py
index of performance — moka3HUK eEeKTUBHOCTI / POTyKTUBHOCTI
measure — 1) TOKa3HUK, KPUTEPii; 2) BUMIPIOBATH
involved — ckiaaHwmiA, 31Ty TaHUH (Mexarizm)

Exercise 17. Read and translate text 2.
Text 2. Mathematical Models

A mathematical model uses mathematical language to describe a
system. Mathematical models are used not only in the natural sciences
and engineering disciplines (such as physics, biology, meteorology, and
electrical engineering) but also in the social sciences (such as econom-
ics, psychology, sociology and political science); physicists, engineers,
computer scientists, and economists use mathematical models most ex-
tensively.

Eykhoff (1974) defined a mathematical model as “a representation
of the essential aspects of an existing system (or a system to be con-
structed) which presents knowledge of that system in usable form”.

Mathematical models can take many forms, including but not lim-
ited to dynamic systems, static models, differential equations, or game
theoretic models. These and other types of models can overlap, with a
given model involving a variety of abstract structures.

Often when engineers analyze a system to be controlled or opti-
mized, they use a mathematical model. In analysis, engineers can build a
descriptive model of the system as a hypothesis of how the system could
work, or try to estimate how an unforeseeable event could affect the sys-
tem. Similarly, in control of a system, engineers can try out different
control approaches in simulations.

A mathematical model usually describes a system by a set of vari-
ables and a set of equations that establish relationships between the
variables. The values of the variables can be practically anything; real or
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integer numbers, boolean values or strings, for example. The variables
represent some properties of the system, for example, measured system
outputs often in the form of signals, timing data, counters, and event
occurrence (yes/no). The actual model is the set of functions that de-
scribe the relations between the different variables.

There are six basic groups of variables: decision variables, input
variables, state variables, exogenous variables, random variables, and
output variables. Since there can be many variables of each type, the
variables are generally represented by vectors.

Decision variables are sometimes known as independent variables.
Exogenous variables are sometimes known as parameters or constants.
The variables are not independent of each other as the state variables are
dependent on the decision, input, random, and exogenous variables. Fur-
thermore, the output variables are dependent on the state of the system
(represented by the state variables).

Objectives and constraints of the system and its users can be repre-
sented as functions of the output variables or state variables. The objec-
tive functions will depend on the perspective of the model’s user. De-
pending on the context, an objective function is also known as an index
of performance, as it is some measure of interest to the user. Although
there is no limit to the number of objective functions and constraints a
model can have, using or optimizing the model becomes more involved
(computationally).

Exercise 18. Make up 10 key questions on the text.

Exercise 19. Find in text 2 the English for:

MPUPOTHUYI HAYKH Ta TEXHIUHI TUCIMILTIHU; COIOJIOTiSI Ta TOJITONO-
Tisl; METEOPOJIOTisSI Ta EJIEKTPOTEXHIKa; HAMOUTIBII IMMHUPOKO BUKOPUCTO-
BYBaTH MaTeMaTHYHI MOJIENI; IPEACTABICHHS BOXIMBUX ACICKTIB HasB-
HOI CHCTEeMH; MPE3CHTYBATH 3HAHHS MMPO CUCTEMY B MPAKTHUHIN dopmi;
HaOyBaTH 0araThox (HOpM; BKIIOUHO 3 THHAMIYHUMHU CHCTEMaMHU, ajie He
00MEXYIOUNCh HUMH, CTATHYHHUMH MOJEISMH, TU(PEpeHIiHHIMH PiB-
HSHHSIMH 200 MOJEIISIMH TEOPii irop; MOJIEINi MOKYTh HAaKJIaJaTUCS OJTHA
Ha OJIHY; BKJIFOUATH Pi3HOMAHITHI aOCTPaKTHI CTPYKTYPH; OIMHCOBA MO-
JIeJIb CUCTEMH; OLIIHIOBATH, SIK Henepe0auyBaHa Molis MOXKe BIUTUHYTH
Ha CHUCTEMY; BUIIPOOOBYBATH Pi3Hi KOHIIEMII KEPYBaHHS B MOJICIIOBaH-
Hi; OMMCYBaTH CHCTEMY CYKYITHICTIO 3MiHHHX Ta CYKYITHICTIO PiBHSHB;
BCTAHOBJIIOBATH 3B’ 530K MK 3MIHHMMH, IIACHI a0o Il ducia; Oymesi
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BEIMYMHU a00 PSAKH; YacOBi XapaKTEpUCTUKH, JTIYWIbHI (yHKOii Ta
HACTAaHHS TIOJii; 3MiHHI pIIlIeHHs, BXiJHI 3MiHHI, 3MiHHI CTaHy, €K30-
TeHH1 (30BHINTHI) 3MiHHI, BUTIQAKOBI 3MiHHI Ta BHXIiTHI 3MiHHI; [T Ta
00OMEXeHHSI CHCTEMH; I[IJIboBa (QYHKIIis, BiJoMa K TIOKa3HUK e(peKTHB-
HOCTI; MOKAa3HUK, IO IIKAaBUTh KOPUCTYyBa4a; MOJCII BUKOPUCTAHHS Ta
ONTHUMI3yBaHHS CTAIOTh ATl CKIIQTHITITFIMHI.

Exercise 20. Study the vocabulary to text 3.

Vs — npoTH, BIIHOCHO, 3aMICTh

quantity — BeTU4IMHa, ITapaMeTp

otherwise — B iHIIOMY BHIIA/IKY, iHaKIIIE

linearity — niHiiHiCTH

linearization — iHeapu3aiis

assume — MPHUITYCKaTH, BBAKATH

predictor variable — mpenukTopHa 3MiHHA, TPOTHOCTHYHUH IMapameTp
fairly — mocuts, noBouti

associate — OB’ s13yBaTu

irreversibility — HE3BOPOTHICTE

deterministic — neTepMiHyBaIbHUH; BUZHAYATLHUHA
probabilistic (stochastic) model — i/fimoBipHicHa (cmoxacmuura) MOACITH
state — ctaH

be uniquely determined — ofHO3HAYHO BU3HAYATHCS
conversely — HaBITaKu

randomness — BUTIQIKOBICTh, 1/IMOBIpHICTB

unique value — euHe 3HaUYCHHS

probability distribution — po3nozin iMoBipHOCTEH
lumped parameter — 30cepemKeHII TapaMeTp
distributed parameter — po3moaineHuiA MapaMeTp
homogeneous — o1HOPiIHMIA, TOMOT€HHHI
consistent — mym. OJIHAKOBUH, €UHHUN, CTA0ITBHUN
heterogeneous — reTeporeHHMN, HEOTHOPI THIH

Exercise 21. Translate the word combinations below into Ukrainian.

Linear vs nonlinear; predictor variables, differential equation, objective
functions and constraints; in fairly simple systems; to be often associ-
ated with phenomena such as chaos and irreversibility; a common ap-
proach to nonlinear problems; aspects such as irreversibility, which are
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strongly tied to nonlinearity; deterministic vs probabilistic (stochastic)
model; every set of variable states; to be uniquely determined by pa-
rameters; unique value; probability distribution; lumped vs distributed
parameters; consistent state throughout the entire system; varying state
within the system.

Exercise 22. Read and translate text 3.
Text 3. Classification of Mathematical Models

Many mathematical models can be classified in the following ways:

Linear vs nonlinear. Mathematical models are usually composed
of variables, which are abstractions of quantities of interest in the de-
scribed systems, and operators that act on these variables, which can be
algebraic operators, functions, differential operators, etc. If all the op-
erators in a mathematical model present linearity, the resulting mathe-
matical model is defined as linear. A model is considered to be nonlin-
ear otherwise.

The question of linearity and nonlinearity is dependent on the con-
text, and linear models may have nonlinear expressions in them. For
example, in a static linear model, it is assumed that a relationship is lin-
ear in the parameters, but it may be nonlinear in the predictor variables.
Similarly, a differential equation is said to be linear if it can be written
with linear differential operators, but it can still have nonlinear expres-
sions in it. In a mathematical programming model, if the objective func-
tions and constraints are represented entirely by linear equations, then
the model is regarded as a linear one. If one or more of the objective
functions or constraints are represented with a nonlinear equation, then
the model is known as a nonlinear one.

Nonlinearity, even in fairly simple systems, is often associated with
phenomena such as chaos and irreversibility. Although there are excep-
tions, nonlinear systems and models tend to be more difficult to study
than linear ones. A common approach to nonlinear problems is lineari-
zation, but this can be problematic if one is trying to study aspects such
as irreversibility, which are strongly tied to nonlinearity.

Deterministic vs probabilistic (stochastic). A deterministic model
is one in which every set of variable states is uniquely determined by
parameters in the model and by sets of previous states of these variables.
Therefore, deterministic models perform the same way for a given set of
initial conditions. Conversely, in a stochastic model, randomness is pre-
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sent, and variable states are not described by unique values, but rather
by probability distributions.

Static vs dynamic. A static model does not account for the element
of time, while a dynamic model does. Dynamic models typically are
represented with differential equations.

Lumped vs distributed parameters. If the model is homogeneous
(consistent state throughout the entire system) the parameters are dis-
tributed. If the model is heterogeneous (varying state within the system),
then the parameters are lumped. Distributed parameters are typically
represented with partial differential equations.

Exercise 23. Find in text 3 the English for:

BEITMIMHM, IO HAC IIKABJIATh; OMEpaTOpH, IO MIFOTh Ha IIi 3MiHHI; OyTH
JIHIAHUM; TUTAHHS JIHIHHOCTI Ta HENMIHIMHOCTI, OyTH 3aJeKHUM BiJ
KOHTEKCTY; MpPUIYCKaTH, 110; NPOTHOCTHYHHUN HapameTp; ITudepeHwin-
He pIBHSHHS; HUTHOBI (PyHKIII Ta 0OMEXEHHs; OYTH IMpeICTaBICHUM
BUKJIFOUYHO JHIHHUMH PpIBHSHHSMH; OOCHTH MPOCTI CHUCTEMH; OyTH
MOB’SI3aHUM 3 TAaKUMH SBUILAMH, SIK Xa0C Ta HE3BOPOTHICTh; 3aralbHUM
miaxin; HaOip (CyKyINHICTh) 3MIHHHMX; OJHO3HAYHO BHU3HAYATHCS Tapa-
MeTpaMH; 30CepeKeHI Ta PO3MOIIICH] TapaMeTpH; OJHOPIIHA MOJEIh;
HEOTHOPIIHA MOJIENb; CTAOUILHUI CTaH; MIHJIMBUIN CTaH.

Exercise 24. Translate into English.

1. MaremMaTu4Hi MOJENI CKJIAJAIOThCS 31 3MIHHMX Ta OINEPATOPIB, IO
BILTMBAIOTh HA I1i 3MiHHI. 2. 3MiHHI BEJIMYMHU € aOCTPaKIlisIMA BEITUYVH,
SKi HaC IIKaBJIATh y CHCTEMax, 10 MU ormucyeMo. 3. OneparopaMu Mo-
XKyTh OyTH anreOpaidHi orepaTopH, GyHKI Ta THQEpeHIIiiHI omepaTo-
pu. 4. Skmo Bci omepaTopy B MaTeMaTH4HIH MOJEN € JiHIHHUMH, TO
KiHIIEBy MaTeMaTHYHY MOJIENb BU3HAYAIOTh AK JNiHIHHY. 5. B iHmomy
BHITAJIKy MOJICITh BBOKAIOTH HENiHINHOO0. 6. [TnTaHHs MiHIKHOCTI Ta He-
JHIMHOCTI 3aJIEKUTh BiJl KOHTEKCTY, 1 JIHIMHI MOJETI MOXYTh MICTUTH
HelniHiiHI Bupasu. 7. HemiHilHICT YacTo MOB’SI3YIOTh 3 TAKUMH SIBU-
IaMu, SIK XaoC Ta He3BOPOTHICTh. 8. 3araJlbHUM ITiIXOIOM JI0 HEITiHiMH-
HUX 33734 € JiHeapu3ailis. 9. JlerepMiHOBaHA MOJIENb — II€ Taka, B SKii
KO)KHA CYKYIHICTh CTaHIB 3MIHHHUX OJHO3HAauYHO BU3HAYAETHCS Mapa-
MeTpaMHu caMoi MOJIENTi Ta CYKyIMTHOCTSIMH TIOTIEPEHIX CTaHIB IIUX 3MiH-
Hux. 10. ToMy meTepmiHOBaHI MOAEII JIFOTH OJHAKOBO HAa JaHWH HaOip
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moyaTkoBux ymoB. 11. B croxacTtuuHiii Mojeni, HaBIaKu, MPUCYTHS
BUIAJKOBICTb, 1 CTAaHW 3MIHHUX OIHCYIOTHCS HE €JUHIMH 3HAYCHHSIMH,
a po3monisioM iMoBipHOCTI. 12. CTaTHYHA MOJENTh HE BPaXOBY€E CIEMEHT
4acy, TOJi SIK JUHaMiuHa Woro BpaxoBye. 13. JluHamiuHi MOJeIi 3a3BU-
Yail Mpe3eHTYIOTh JU(EpeHIIMHUMU piBHSHHAMU. 14. SIkimo mopens
omHOpiAHA (CTaOIIBPHUI CTaH y BCIH CHCTEMI), TO TTapaMeTPH € PO3ITOIi-
JgeHuMH. 15. SKi1o Moaenb € HeOMHOPITHOW (MIHJIUBUEN CTaH B CHCTE-
Mi), TO TAPAMETPH € 30CEPESIKCHUMH.

Exercise 25. Use the proper tense form of the verbs in brackets (Present,
Past or Future Continuous).

1. New types of computers constantly (come) out. 2. I (learn) new soft-
ware packages at five o’clock yesterday. 3. This time next week, the
technicians (troubleshoot) computer problems within a company.
4. Creating new pages for the Web (get) easier all the time. 5. Hardware
engineer (design) communications devices for corporate use at the time.
6. This time tomorrow my colleague (work) for a famous hardware
manufacturer such as Apple. 7. Computers (get) more powerful over
previous generations. 8. When PC specialists (install) computers, they
(give) some useful recommendations. 9. I wonder what my friend (do)
this time next month. 10. Right now you most likely (use) a GUI inter-
face. 11. The engineer (develop) software for the insurance company all
morning yesterday. 12. 1 expect I still (work) with the same team of
specialists. 13. Trends in computer storage constantly (change).
14. Touch screens rapidly (replace) keypads on mobile phones.
15. What you (do) next weekend? — I will (write) users manuals and
training materials as usual. 16. Your network administrators (maintain)
company’s Internet connections while we (install) security services in
our main office? 17. Computing equipment (get) smaller and more
sophisticated. 18. I (demonstrate) multimedia products for our new cus-
tomers at 9 o’clock tonight. 19. Our database analyst (train) our em-
ployees on the systems all day yesterday. 20. Diskettes (get) rare these
days and they are replaced by USB flash memory drives. 21. I (take)
part in the conference for network professionals tomorrow morning.
22. What network security analyst (do) when hackers attacked and dam-
aged the computer system? 23. I (discuss) a new Web project with pro-
grammers when you see me next. 24. As the specialist (design) for Uni-
versity’s website he (use) different sets of programming languages.
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25. Look at the time. Your client (come) in a minute and you haven’t
even started testing a new computer equipment. 26. Digital distribution
over a network rapidly (replace) removable storage media such as CD-
ROM’s and DVD-ROM’s. 27. This time next week he (buy) new hard-
ware. 28. When I first met IT professional he (replace) hardware sys-
tems. 29. I am afraid our professor (not deliver) lectures on network de-
sign this time next term. 30. Where he (create) multimedia products
when you saw him last?

Exercise 26. Complete the sentences below using the appropriate tense
forms of the verbs in brackets (Present /Past Indefinite or Present/Past
Continuous).

1. My computer exam (take place) next week. 2. When I (arrive) the
professor (explain) the multi-leveled architecture of a large software
system. 3. Dean (conduct) a survey at the moment investigating how
students use free educational content on our University website. 4. He
(download) e-mail files when malicious computer viruses (attack) and
(disable) the antivirus application. 5. I (wonder) what these program-
mers (talk) about. — They (discuss) common computer problems and
their solutions. 6. Network administrator (maintain) a computer net-
work while other specialist (monitor) its security. 7. Software engi-
neers (not take part) in program design today because the project is not
approved. 8. I (read) my electronic course-book when suddenly the
power (switch off). 9. What the student (do) to his computer system
now? — I (think) he (install) an application program. 10. My colleague
still (use) Windows XP when Microsoft (release) a new version with
advanced features. 11. The programmer (design) new applications for
business operations yesterday morning. 12. My friend usually (learn)
foreign languages very quickly and now he (learn) German. 13. I just
(update) the database at the time when I suddenly (note) unauthorized
access. 14. Using different search engines (become) increasingly
popular. 15. Why you (Iend) him this book? I still (read) it.

Exercise 27. Choose the right form of the verbs in brackets and trans-
late the sentences. Mind the sequence of tenses.

1. The programming editor said, “l (am writing, was writing, will be
writing, write) the source code of an application”. 2. The student asked
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the lecturer what questions he (consider, would consider, was consid-
ering) in this lecture. 3. The clerk asked if she (typed, types, is typing,
was typing) data into a database. 4. He wondered if employees (was
using, use, will use, were using) packaged software. 5. Ann said with
regret that she (can’t, is able to, couldn’t, will be able) install security
programs. 6. He told us that he (is going, was going, will go) to take
an English exam the following year. 7. They informed that participants
of the conference (discussed, will discuss, were discussing) the latest
scientific discoveries at that moment.

Exercise 28. Change the sentences into indirect speech.

1. The lecturer said, “Current chip technology is approaching the lim-
its of physics.” 2. The teacher asked his students, “Are recent advances
in computing communications and software transforming the way
people live?” 3. “A number of changes are affecting mainframe tech-
nology,” he said. 4. “What security programs were you testing when |
saw you yesterday morning?” the programmer asked his colleagues.
5. “Are data analytics going to prevent new research opportunities to
the computer graphics?” I asked the web designer. 6.“The programmer
was not using presentation software for his report yesterday morning”,
the lecturer said. 7. “Is the Internet of Things moving to the main-
stream activity at the moment?” his friend asked him. 8. “The re-
searchers were doing quantum computing experiments when I saw
them last”, the scientist claimed. 9. “In-memory computing is rapidly
growing because of its power, versatility and incorporation into sev-
eral software and hardware products,” explained the hardware special-
ist. 10. The information manager told me, “Our company is planning
to address big data in our integration infrastructure.”

Exercise 29. Study the vocabulary to text 4.

Collage — xomaxx, KOMOIHYBaHHS Pi3HUX €IIEMCHTIB

general-purpose — yHiBepcallbHHH, 3aralbHOTO PU3HAYCHHS

specify — Bu3Ha4aTy, 3a1aBaTH

visualize — HAOYHO TPE3EHTYBATH, Bi3yalli3yBaTh

software intensive system — cucrema 3 rpomizakum 13

blueprint — ecki3, KpecIeHHsI, TPOCKT

actor — aktop (6 mosi UML — nioduna abo npucmpii, wo 83aemooie 3
cucmemorn, 1020 300padxcaoms y uiiodi icypku 1H00UHU)
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database schema — cxema naHux, JIOTiYHA CTPYKTYpa JaHUX (306HIUHIL
onuc abo Odiacpama 3adanoi y CKBJ] cmpyxkmypu
3anucy, mepmin 6ys sanpoeaddicenuti y 1971 p. ona
080pieHe6020 Ni0x0dy 0o onucy cmpykmypu bJ])

entity relationship diagram — miarpama BiIHOIICHH JOTIYHUX 00’ EKTIiB-

cytHocteld, ER-pmiarpama

business modelling — 6i3HeC-MOAETIOBaHHS

workflow — mocnigoBHICTb onepariit

throughout — BupomoBx

software development life cycle — sxurTeBmii uki po3podrenas [13

synthesize — cuHTE3yBaTH

notation — cucrema ro3Ha4eHb

Object-modellingtechnique (OMT) — MeTO 00’ €KTHOTO MOJICTIOBAHHS

Object-oriented software engineering (OOSE) — 00’ekTHO-Opi€HTOBaHA

MPOTpaMOTEXHIKa

fuse — kOMOiHyBaTH, MOEJHYBATH

aim — 1) mera, HaMip, MparHeHHs 2) NparuyTu

distributed system — po3nojineHa cucrema

de facto — akruuHo, ne-dakro

evolve — po3BuBaTHCS

auspice — CIIpUSHHS

customization — IPUCTOCYBaHHSI I1iJ] BAMOTH 3aMOBHHKA

profile — npodink, CyKynHiCTh MapaMeTpiB KOpUCTyBaya

transformation — mepeTBopeHHs, TpaHcHopMaIlis

stereotype — crepeotwtt (v mogi UML — cmeopentst Hogux enemeHmis Mooeri

UBIXOM POUUPEHHSL (DYHKYIOHATLHOCIE DA308UX e/leMeHmiB)

compatible — cymMiCHUI, CTIONYYHUMN, CXOKUH

recast — 3MiHIOBaTH, IEpepoOIATH

take advantage of — ckopucTaTHcs, BUKOPUCTOBYBaTH

Rational Unified Process (RUP) — pamionansHuit yHi(iKOBaHHA TPOIEC

(po3pobnenns)

Exercise 30. Translate the word combinations below into Ukrainian.

Standardized general-purpose modelling language; to specify, visualize,
modify, construct and document the artifacts; object-oriented software
intensive system under development; to visualize a system’s architec-
tural blueprints; actors, business processes, (logical) components, activi-
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ties, programming language statements, database schemas and reusable
software components; best techniques of data modelling (entity
relationship diagrams); business modelling (workflows); object
modelling and component modelling; throughout the software
development life cycle; to synthesize the notations of the Object-
modelling technique (OMT) and Object-oriented software engineering
(OOSE); common and widely usable modelling language; to model
concurrent and distributed systems; a de facto industry standard; to
evolve under the auspices of the Object Management Group (OMG); to
be extensible; mechanisms for customization; to be compatible (with);
to recast the methods; to take advantage of the new notations; Rational
Unified Process (RUP); Abstraction Method; Dynamic Systems
Development Method; to achieve different objectives.

Exercise 31. Read and translate text 4.
Text 4. Unified Modelling Language

Unified Modelling Language (UML) is a standardized general-
purpose modelling language in the field of software engineering. It is
used to specify, visualize, modify, construct and document the artifacts
of an object-oriented software intensive system under development. It
offers a standard way to visualize a system’s architectural blueprints,
including elements such as actors, business processes, (logical)
components, activities, programming language statements, database
schemas and reusable software components.

UML combines best techniques of data modelling (entity rela-
tionship diagrams), business modelling (workflows), object modelling,
and component modelling. It can be used with all processes, throughout
the software development life cycle, and across different
implementation technologies. UML has synthesized the notations of the
Object-modelling technique (OMT) and Object-oriented software
engineering (OOSE) by fusing them into a single, common and widely
usable modelling language. It aims to be a standard modelling language
which can model concurrent and distributed systems. It is a de facto
industry standard, and is evolving under the auspices of the Object
Management Group (OMG). UML models may be automatically
transformed to other representations (e.g. Java) by means of
transformation languages, supported by the OMG. UML is extensible,
offering such mechanisms for customization as profiles and stereotypes.
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UML is not a development method by itself, however, it was designed
to be compatible with the leading object-oriented software development
methods. Since UML has evolved, some of these methods have been
recast to take advantage of the new notations, and new methods have
been created based on UML. The best known is IBM Rational Unified
Process (RUP). There are many other UML-based methods like
Abstraction Method, Dynamic Systems Development Method, and
others, designed to provide more specific solutions, or achieve different
objectives.

Fig. 1. A collage of UML diagrams

Exercise 32. Answer the questions on text 4.

1. What is UML? 2. What is UML used for? 3. In what way does UML
visualize a system’s architectural blueprints? 4. What kinds of
modelling techniques does UML combine? 5. What notations has UML
synthesized? 6. What kinds of systems can UML model? 7. What
mechanisms does UML offer for customization? 8. Is UML a
development method by itself? 9. What are the best known object-
oriented software development methods?
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Exercise 33. Decipher the abbreviations below.
UML, OMT, OOSE, OMG, RUP, ISO.

Exercise 34. Study the vocabulary to text 5.

Distinguish — BinpizHsTH
partial — yacTKOBHMiA
semantic backplane — cemanTuunwmii 3aaHii wiaH (¢ UML 06 'eonye mo-
denb | HaNOBHIE ii 3Micmom)
use case — npeneneHt (y mosi UML — 3 donomozoro npeyedenmis mooe-
JHOI0Mb 01a02 MidC aKmopom i cucmemoro, Hadip ycix npe-
yeoenmie cucmemu eusHavace ii YyHKYioHanbuicmov, Ha Oiae-
pamax npeyedenm 306padxcaioms y ueiadi eninca)
view — 1) BUZ 2) morisf, aclekT, TO4YKa 30py
system mode — CUCTEMHHI PEKUM
emphasize — HajgaBaTH OCOOIMBOTO 3HAYEHHS (40MYCb), TAKPECITIOBATH
(wocw), pobuTH aKIIEHT, aKIICHTYBAaTH YBary, HArOJIOITYBaTH (HA 4OMYCb)
attribute — atpu0yT
composite structure diagram — giarpaMa KOMITIO3UTHHX CTPYKTYP
collaboration — criBmparis, cIiJibHa TIpars
sequence diagram — giarpaMa nociioBHOCTEH
activity diagram — miarpama pgistieHOCTI (y UML — Oiaepama, ma skiti
npe3enmosani nepexoou HOmMoKy KepysaHHs 8i0 00-
Hiel disnbrocmi 00 iHWOI)
state machine diagram — niarpama KiHIIEBOTO aBTOMAaTy
hierarchically — iepapxiuno
structure diagram — CTpyKTypHa Jiarpama
behaviour diagram — giarpama moBexiHKA
class diagram — miarpama knaciB (Oiaepama UML, sika npezenmye cma-
MUYHUL No2NA0 HA cucmemy 3 no2isidy Kidcie i 6iOHO-
uienb Migic HUMU)
component diagram — giarpamMa KOMIIOHEHTIB
object diagram — miarpama 00’ €KTIiB
profile diagram — mpodinorpama
deployment diagram — miarpama posropranss (diazpama UML, sxa okpec-
o€ Qizuuny Konghieypayiio cucmemu 8 mepminax
8Y3/1i8 i 3 €OHAHb MIdNC HUMU, HANPUKTAO, 3 OONOMO-
2010 0OYUCTIOBATILHOL MEPEDICE)
package diagram — giarpama nakeTis
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use case diagram — miarpama mpeuenenTiB (y mosi UML — epagpiune 30-
OpaoicenHs: akmopis, npeyedeHmie ma ix 63aemooii
V cucmemi; po3pizHaiomb 20J06HY diazpamy npeye-
Oenmie i 0o0amkoei diazpamu)
interaction diagram — miarpama B3aeMOIii (3aeanvha Hazea Odiazpam
UML, ua sxux npe3eHmosanuti OUHAMIYHUL
noensao Ha cucmemy 3 no2isidy 00 ekmis i noei-
O00MIIEHb, AKUMU BOHU OOMIHIOIOMbCA, NPAKMUYHO
suKopucmosyemocs abo diazpama xoonepayii,
abo diazpama nocuioo8HOCMi)
communication diagram — miarpama KomyHikamii (nouunarouu 3 UML 2.0
y UML Ix — ye diacpama xoonepayii)
interaction overview diagram — miarpama oOrJsiay B3aeMoIii
timing diagram — yacoBa giarpama
restrict — oOMeXxxyBaTH
flexibility — ray4KicTh
extend — po3mmproBaTH, 30UTBITYBATH, HAPOIITyBaTH
engineering drawing — TexHiYHe KpeclIeHHs
intent — Hamip, MeTa

Exercise 35. Translate the word combinations below into Ukrainian.

To distinguish between the UML model and the set of diagrams of a
system; a partial graphical representation of a system’s model; to
contain a “semantic backplane”; written use cases that drive the model
elements and diagrams; different views of a system mode; static (or
structural) view and dynamic (or behavioural) view; class diagrams and
composite structure diagrams; to emphasize the dynamic behaviour of
the system; to show collaboration among objects; sequence diagrams,
activity diagrams and state machine diagrams; partially restricted
flexibility; structure diagram and behaviour diagram; component
diagram and object diagram; profile diagram, deployment diagram and
package diagram; use case diagram and interaction diagram; communication
diagram and timing diagram,; interaction overview diagram.

Exercise 36. Read and translate text 5.

Text 5. UML Modelling

It is very important to distinguish between the UML model and the
set of diagrams of a system. A diagram is a partial graphical
representation of a system’s model. The model also contains a
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“semantic backplane” — documentation such as written use cases that
drive the model elements and diagrams.

UML diagrams represent two different views of a system mode.

Static (or structural) view emphasizes the static structure of the system
using objects, attributes, operations and relationships. The structural view
includes class diagrams and composite structure diagrams.

Dynamic (or behavioural) view emphasizes the dynamic behaviour
of the system by showing collaborations among objects and changes to
the internal states of objects. This view includes sequence diagrams,
activity diagrams and state machine diagrams.

UML 2.2 has 14 types of diagrams divided into two categories.
Seven diagram types represent structural information, and the other
seven represent general types of behaviour, including four that represent
different aspects of interactions. These diagrams can be categorized
hierarchically as shown in the class diagram (Fig. 2).

Diagram
Structure Behavior
Diagram Diagram
Class Component Object Activity Use Case
Diagram Diagram Diagram Diagram Diagram
Profils %"m&i‘f Deployment Package Interaction State Machine
Diagram Diagrarm Diagramm Diagram Diagra Diagram
Interaction

f Sequence Communication ] Timing
Notation: UML : Di Overview "
Diagram iagram Disgram Diagram

Fig. 2. UML class diagram

UML does not restrict UML element types to a certain diagram
type. In general, every UML element may appear on almost all types of
diagrams; this flexibility has been partially restricted in UML 2.0. UML
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profiles may define additional diagram types or extend existing
diagrams with additional notations.

In keeping with the tradition of engineering drawings, a comment or
note explaining usage, constraint, or intent are allowed in a UML
diagram.

Exercise 37. Do the assignments below.

1. Explain the difference between a model and a diagram.
2. Compare two different views of a system mode.

3. Name the categories of UML 2.2 diagrams.

4. Name the diagrams which represent each category.

Exercise 38. Study the vocabulary to text 6.

Depict — onucyBaTH, 300pakyBaTi

split up — po3noainsTH(CS)

system implementation — peaizallis cHCTeMHA

execution environment — 1) cepeoBuIle BUKOHAHHS;, 2) €IEMEHTH TIPO-
ecopa

deploy — po3ropraru, po3TamoByBaTH

logical grouping — oriuna rpyna

extension — pO3IUPEHHS

extensively — 3Ha4HO, JIy’ke, IIUPOKO

relation — mamem. BIIHOLIECHHS

metamodel — MeTaMoaeITh, MOJIETTh BUCOKOTO PiBHS

since — OCKiJIbKH

step-by-step — IOCTYIIOBH, CTYIIIHYACTHH, TOETAITHUH

business workflow — morik 6i3Hec-oneparii

operational workflow — moTik ¢pyHKIIOHAIEHUX OTNEeparii

overall — moBuwMH, (y)Bech, 3araabHUH

flow of control — moTik kepyBaHHS

subset — mIMHOXHHA

sequenced — 1) mocinoBHUN; 2) BIOPAAKOBAHUH

node — By301

life-span — TOBroBiYHICTH

Exercise 39. Translate the word combinations below into Ukrainian.

Relationship among the classes; to be split up into components;
composite structure diagram; collaboration; deployment diagram;
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execution environment; package diagram; step-by-step workflows of
components in a system; to show the overall flow of control; state
machine diagram; use case diagram; in terms of actors; to be used
extensively; a subset of behaviour diagrams; sequenced messages;
interaction overview diagram; life-spans of objects; timing diagram.

Exercise 40. Read and translate text 6.
Text 6. UML Diagrams

Structure diagrams

Structure diagrams emphasize what things must be in the system
being modeled:

Class diagram describes the structure of a system by showing the
system’s classes, their attributes, and the relationships among the
classes.

Component diagram depicts how a software system is split up into
components and shows the dependencies among these components.

Composite structure diagram describes the internal structure of a
class and the collaborations that this structure makes possible.

Deployment diagram serves to model the hardware used in system
implementations, and the execution environments and artifacts deployed
on the hardware.

Object diagram shows a complete or partial view of the structure of
a modeled system at a specific time.

Package diagram depicts how a system is split up into logical
groupings by showing the dependencies among these groupings.

Profile diagram operates at the metamodel level to show stereotypes
and profiles. The extension relation indicates what metamodel element a
given stereotype is extending.

Since structure diagrams represent the structure they are used
extensively in documenting the architecture of software systems.

Behaviour diagrams

Behaviour diagrams emphasize what must happen in the system
being modeled:

Activity diagram represents the business and operational step-by-
step workflows of components in a system. An activity diagram shows
the overall flow of control.

State machine diagram is a standardized notation to describe many
systems, from computer programs to business processes.
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Use case diagram shows the functionality provided by a system in
terms of actors, their goals represented as use cases, and any
dependencies among those use cases.

Since behaviour diagrams illustrate the behaviour of a system, they
are used extensively to describe the functionality of software systems.

Interaction diagrams

Interaction diagrams, a subset of behaviour diagrams, emphasize the
flow of control and data among the things in the system being modeled.

Communication diagram shows the interactions between objects or
parts in terms of sequenced messages. They represent a combination of
information taken from class, sequence, and use case diagrams
describing both the static structure and dynamic behaviour of a system.

Interaction overview diagram is a type of activity diagram in which
the nodes represent interaction diagrams.

Sequence diagram shows how objects communicate with each other
in terms of a sequence of messages. Also indicates the life-spans of
objects relative to those messages.

Timing diagram is a specific type of interaction diagram, where the
focus is on timing constraints.

Exercise 41. Find in text 6 the English for:

CTPYKTYpHa Jiarpama; 3B’sI3KM MDK KJIacaMH; PO3MOALIATHCS Ha KOM-
NOHEHTH; JiarpamMa KOMIO3WUTHUX CTPYKTYp; JiarpamMa pO3TOPTaHHS;
peadizalisi cucTeMu; oBHa ab0 YacTKOBa KapTHHA CUCTEMHU; Jiarpama
MAaKeTiB; JIOTiYHA TIpyma; mpodinorpaMa; MOETaNmHUN MOTIK Oi3Hec-
omeparliii Ta GyHKIIIOHAIEHUX OTepalliii KOMIIOHEHTIB Y CHCTEMI; yBECh
MTOTIK KEepPYBaHHSI; JiarpaMa KiHIIEBOT'O aBTOMATY; diarpama IpereacH-
TiB; MiAMHOKMHA JiarpaM IMOBEIiHKH; aKIEHTYBaTH yBary Ha IMOTOILI
KEepYBaHHA 1 TaHUX MiX 00 €KTaMH y CHCTEMi, III0 MOJIEIIOETHCS; Aiar-
paMa KOMYHIKaIlii; y BHIJISAI ITOCHITOBHOCTI IOBIIOMJICHB, IiarpaMa
OTJISIIy B3a€EMOJIIT; Jiarpama IOCHiJOBHOCTEH; JOBrOBIUHICTh; YacoBa
CHHXPOHI3allisl; 4aCOBi OOMEKEHH.

Exercise 42. Match the names of the diagrams with their functions.

1. Class diagram a) depicts how a software system is split up into
components and shows the dependencies among
these components.
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2. Object diagram
3. Component
diagram

4. Package diagram
5. Activity diagram

6. Composite
structure diagram

7. Deployment
diagram

8. Use case diagram

9. State machine
diagram

b) serves to model the hardware used in system
implementations, and the execution environ-
ments and artifacts deployed on the hardware.

¢) describes the structure of a system by
showing the system’s classes, their attributes,
and the relationships among the classes.

d) shows the functionality provided by a system
in terms of actors.

e) shows a complete or partial view of the
structure of a modeled system at a specific time.
f) depicts how a system is split up into logical
groupings by showing the dependencies among
these groupings.

g) represents the business and operational step-
by-step workflows of components in a system
and the overall flow of control.

h) is standardized notation to describe many systems,
from computer programs to business processes.

1) describes the internal structure of a class and the
collaborations that this structure makes possible.

Exercise 43. Use the class diagram of exercise 36 to speak on:

1. Structure diagrams.
2. Behaviour diagrams.
3. Interaction diagrams.

UNIT 3. COMPUTER HARDWARE
Exercise 1. Study the basic vocabulary.

a) terms

terminal device — TepMiHal, TepMiHATEHAN TIPUCTPIN

storage medium — HOCIi# JaHUX

monitor — MOHITOp

motherboard — marepuHCcEKa 11aTa

central processing unit (CPU) — nieatpansauii mporecop (LIIT)

Random Access Memory (RAM) — onepaTiBHa mam’sITb, OIEpaTUBHUN
3aram’sIToByBabHUMIA ipucTpiit (O311)
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expansion card (maxooic expansion board, PC card) — kapta / mnara po3-
HIMPEHHS
power supply — OJI0K JKHBIICHHS
Compact Disk Read-Only Memory (CD-ROM) — CD-ROM Ha kowm-
MaKT-JUCKY
Digital Versatile [Video] Disk Read-Only Memory (DVD-ROM) —
DVD-ROM Ha KOMITaKT-ITHCKY
CD/DVD-ROM drive — nuckoBon st koMmmakt(DVD)-auckis
hard disk — »opcTkuii qUCK, BiHUECTEP
keyboard — knaBiatypa
mouse — MHIIa
chipset — MikponporiecopHuii HaOip, dirceT
Basic Input / Output System (BIOS) — 6a30Ba crctema BBeIeHHS/BUBEICHHS
internal bus — BHyTpilIHS mrHA
main memory — oriepaTiBHA (TOJIOBHA) MIaM’ SITh
application — mpuKIIaHa Mporpama
operating system — onepatiifHa cucrema
heat sink — TETUIOBIABIAHUN pamiaTop (o 1020 3aCMOCO8YIOMb Oilsl
3anobieanHs nepezpisey NOMYMHCHUX IHMESPANLHUX CXeM)
fan — BeHTHIIATOD
boot — mouaTKoBe 3aBaHTAXKEHHSI (KoMN Tomepa), cCaMO3aBaHTaXEHHS
firmware — BMoHTOBaHe [13, mporpamMHo-anaparHi 3aco0u
boot firmware — Mikpornporpama o4aTKOBOTO 3aBaHTAKEHHS
power management — KEpyBaHHS €ICKTPOKUBICHHIM
power cord — IIHYp KUBJICHHS
switch — nepemukau
voltage — Hanpyra
disk drive — quckoBox
alternating current (AC) — 3MiHHHIA CTpyM
direct current (DC) — mocTiliHMiA CTpyM
socket — po3erka, po3’eM, pO3HIM
automation — aBTOMaTHKa

b) nouns

machinery — ycTaTkyBaHHs (MexaHiune), 00IaHaHHS
electronics — eIEKTPOHIKA, EICKTPOHHI CXEMHU
typewriter — IpyKapchka MalllnHKa
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brain — MO30K, po3yM

improvement — OJINIIEHHS, B/YOCKOHAIEHHS
entertainment — po3Bara, 3abaBa

education — BUXOBaHHS, OCBITa, HABYaHHS

field — ramy3s, cdepa aisubHOCTI

c) verbs

perform — BUKOHYBaTH

store — 3armaM’ ITOBYBaTH, 30epiraTu

COVer — OXOIUTIOBaTH

attach — mpuegHYyBaTH, TPUKPITUTIOBATH

enable — poOUTH MOKIIUBHM, YMOKJIHUBIIIOBATH, JO3BOJISATH
cool — 0xooIKyBaTH

mediate — OyTH OCEPEeTHUKOM, OYTH CIIOIYYHOIO JIAHKOIO
handle — 1) xepyBaTH; 2) MaTH cripaBy, 3aiiMaTUCS (npoO.IeMOI0)
supply — mocrayatu, HojgaBaTH

provide — 3a0e3medyBaTu

convert — MepeTBOPIOBATH

undergo (p. underwent, pp. undergone) — 3a3HaBaTH
evolve — po3BHBaTHCS, €BONIOLIOHYBAaTH

d) adjectives
appropriate — BiATIOBIIHHI; TOPEYHUH; IPUIATHAN

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Combine, simple, mouse, convert, opportunity, modern, via, and, net-
work, require, item, manipulate, terminal, personal, operator, occur, re-
quirement.

| | | | | | | |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) expansion card, require, machinery, basic, operation, complex,
item, easy, particular, combine, user, firmware, modern;

b) different, advantage, outside, necessary, easily, wide, often,
usually, input, progress, modern.
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Exercise 4. Give derivatives of the words below and explain their meanings.

Model: automate — automation — automatic — automatically

Automate, compute, combine, machine, store, communicate, refer, di-
rect, process, calculate, apply, access, cool, manage, operate, differ,
connect, expand, improve, educate, entertain, electron, significant, his-
tory, use.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

A functioning computer system; to combine hardware elements with
software elements; mechanical devices, machinery and electronics; to
perform physical functions; to require three basic hardware items; to
perform all data processing; a terminal device, used like a typewriter;
two-way communication between the user and the system; a storage
medium; to store programs and data; to cover such parts of the personal
computer as the monitor, the motherboard, the CPU, the RAM memory,
the expansion card, the power supply, the CD-ROM drive, the hard disk,
the keyboard and the mouse; to be the “body” of the computer; to be
directly attached to the motherboard; to include the central processing
unit (CPU), the chipset, the Random Access Memory (RAM), the Basic
Input Output System (BIOS) and internal buses; to enable a computer to
function; to be cooled by a heat sink and fan; to mediate communication
between the CPU and the other components of the system; main mem-
ory; boot firmware and power management; to handle tasks; operating
system drivers; expansion cards; to convert alternating current to direct
current; to provide appropriate voltages to different components; to un-
dergo significant improvements; computation, automation, communica-
tion, control, entertainment and education.

Exercise 6. Read and translate text 1.
Text 1. Basic Hardware Elements

A functioning computer system combines hardware elements with
software elements. The hardware elements are mechanical devices in the
system, machinery and electronics that perform physical functions. Usu-
ally, a computer system requires three basic hardware items:

1) a personal computer, which performs all data processing;

2) a terminal device, used like a typewriter for two-way communi-
cation between the user and the system;
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3) astorage medium for storing programs or data.

The term hardware covers such parts of the personal computer as
the monitor, the motherboard, the CPU, the RAM memory, the expan-
sion card, the power supply, the CD-ROM drive, the hard disk, the key-
board, and the mouse.

The motherboard is the “body” of the computer. Components are di-
rectly attached to the motherboard and include such elements as: the
central processing unit (CPU), the chipset, the Random Access Memory
(RAM), the Basic Input Output System (BIOS) and internal buses.

The central processing unit (CPU) performs most of the calculations
which enable a computer to function, and is sometimes referred to as the
“brain” of the computer. It is usually cooled by a heat sink and fan.

The chipset mediates communication between the CPU and the
other components of the system, including main memory.

The Random Access Memory (RAM) stores all running processes
(applications) and the operating system.

The Basic Input Output System (BIOS) includes boot firmware and
power management. The BIOS tasks are handled by the operating sys-
tem drivers.

Internal buses connect the CPU to various internal components and
to expansion cards for graphics and sound.

As for power supply, it includes a power cord, a switch, and a cool-
ing fan and supplies power to the motherboard and internal disk drives.
It converts alternating current to direct current and provides appropriate
voltages to different components such as the hard disk, the CD-ROM,
the motherboard, the CPU socket, etc.

Computer hardware has undergone significant improvements over
its history. That is why it has become a platform for uses other than
computation, such as automation, communication, control, entertain-
ment, and education. Each field in turn has imposed its own require-
ments on the hardware, which has evolved in response to the computer
uses requirements.

Exercise 7. Find in text 1 the English for:

MOETHYBATH €JIEMEHTH arapaTHOro Ta MPOrPaMHOTO 3a0e3MeueHHs; Me-
XaHIYHI MPUCTPOI, MEXaHIYHe 00JIaJHAHHS Ta EJCKTPOHIiKa; MOTpeOyBa-
TH TPbOX OCHOBHHX amapaTHUX CJIEMEHTIB; BUKOHYBaTH OOpOOIICHHS
JIAHUX; TBOCTOPOHHIH 3B’S30K MiXK KOPHCTYBA4yeM Ta CHCTEMOIO; HOCIi
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JaHuX; 30epiraTu mporpaMu Ta AaHi; KapTa pO3MIHpPEeHHs, MaTepUHCHKa
IiaTa Ta OMEpaTUBHA MaM’siTh;, JDKEPEJIO JKUBJICHHS Ta JUCKOBOJ JUIS
KOMITaKT-JICKIB; XOPCTKUN JMICK, KJIaBiaTypa Ta MUIIA; [EHTPATbHUN
MpoIIecop, MIKpOIPOIeCOpHUi Habip Ta 0a3oBa cUcTeMa BBEICH-
HSI/BUBENICHHS;, OXOJOMKYBaTHCS TEIUIOBIABIIHUM pagiaTOpoM Ta BEH-
THIIATOPOM; 30epiratv MpHUKIaJHI MPOTPaMHU Ta OIEpaIliiHy CHCTEMY;
BKIIIOYATH MIKpOIPOTpaMy IMOYaTKOBOTO 3aBaHTAXKEHHS Ta KEPyBaHHS
CNIEKTPOKUBIICHHSIM; MEPETBOPIOBATH 3MIHHMH CTPyM Ha MOCTIHHUN;
3a0e3MeTyBaTH MOTPiOHY HANPYTY.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. The software elements are mechanical devices in the system, machin-
ery and electronics that perform physical functions. 2. As a rule, com-
puter system needs two basic hardware items to work perfectly. 3. The
term hardware covers such parts of the personal computer as the moni-
tor, the motherboard, the CPU, the RAM memory, the expansion card,
the power supply, the CD-ROM drive, the hard disk, the keyboard, and
the mouse. 4. Hardware elements are directly attached to the monitor.
5. The Basic Input Output System tasks are handled by the operating
system drivers. 6. Internal buses connect the CPU to various internal
components and to expansion cards for graphics and sound. 7. Computer
hardware has undergone significant improvements over its history.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to combine a) two-way communication

2) to require b) the motherboard

3) to be used for ¢) significant improvements

4) to be directly attached to d) three basic hardware items

5) to be handled by ¢) hardware elements with software
elements

6) to include f) calculations

7) to undergo g) the operating system drivers

8) to perform h) “the brain” of the computer

9) to be referred to as i) alternating current to direct current

10) to convert j) boot firmware and power management
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Exercise 10. Fill in the blanks with prepositions on, of, in, to, with,
over, by where necessary.

1. A functioning computer system combines hardware elements ...
software elements. 2. The hardware elements are mechanical devices ...
the system, machinery and electronics that perform ... physical func-
tions. 3. Power supply supplies power ... the motherboard and internal
disk drives. 4. The motherboard is the “body” ... the computer. 5. Com-
ponents are directly attached ... the motherboard. 6. The BIOS tasks are
handled ... operating system drivers. 7. Computer hardware has under-
gone significant improvements ... its history. 8. Each field has imposed
its requirements ... the hardware. 9. Components are attached ... the
motherboard.

Exercise 11. Fill in the blanks with proper terms (the hardware ele-
ments, a power supply, the central processing unit, the BIOS, the
motherboard, a personal computer, a terminal device) to complete the
sentences.

1. are the mechanical devices in the system, the machinery
and the electronics that perform physmal functions. 2. per-
forms all data processing. 3. is used like a typewriter for two-
way communication between the user and the system. 4. is
the “body” of the computer. 5. performs most of the calcula-
tions which enable a computer to function. 6. includes boot
firmware and power management. 7. includes power cord,
switch, and cooling fan and supplies power at appropriate voltages to
the motherboard and internal disk drives.

Exercise 12. Answer the questions on text 1.

1. What combines different elements of the PC? 2. What are the hard-
ware elements? 3. How many basic hardware items does a computer
system usually require? 4. What does the term hardware cover? 5. What
is the “body” of the PC? 6. What components are directly attached to
the motherboard? 7. What function does the central processing unit per-
form? 8. What is the “brain” of the PC? 9. What is the CPU usually
cooled by? 10. What kind of communication does a chipset mediate?
11. What does the RAM store? 12. What does the BIOS include?
13. What are the BIOS tasks handled by? 14. What connects the CPU to
various internal components? 15. What does the power supply include?
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16. What is the power supply designed for? 17. Why has computer
hardware become a platform for different uses? 18. What kinds of uses
has hardware become a platform for?

Exercise 13. Make up questions to the italicized parts of the sentences.

1. Computer hardware has undergone significant improvements over its
history. 2. Computer hardware has become a platform for different
uses. 3. Usually, a computer system requires three basic hardware
items. 4. Components are directly attached to the motherboard. 5. The
CPU is usually cooled by a heat sink and fan. 6. The hardware ele-
ments perform physical functions. 7. The CPU performs most of the
calculations. 8. The CPU is sometimes referred to as the “brain” of
the computer.

Exercise 14. Translate into English.

1. ®yHKITIOHaTFHA KOMIT IOTEPHA CHUCTEMa TIOETHYE €IEMEHTH arapar-
HOT'O Ta mporpaMHoro 3abesmedeHHs. 2. Sk mpaBuio, KOMI I0TepHa CHC-
TeMa TOTpeOye TPbOX OCHOBHHX  EJIEMEHTIB: IEPCOHAJIBHOTO
KOMIT I0Tepy, TepMiHaly Ta Hocis qanux. 3. [lepcoHanpHuN KOMII IOTED
BUKOHY€E 00poOsieHHS naHux. 4. TepMmiHad BUKOPHCTOBYIOThH SIK OpY-
KapCcbKy MAIIMHKY AJS1 ABOCTOPOHHBOI'O 3B’SI3KYy MDK KOPHCTYBadeM Ta
cucremoro. 5. Hociit JaHWX BUKOPHUCTOBYIOTH ISl 30€piraHHs mporpam i
manux. 6. TepmiH «amapaTHe 3a0€3MEUEHHS OXOIUIIOE TaKi eNeMEHTH
MEPCOHAIBHOTO KOMIT'IOTepa, SIK: MaTepuHChbKa IuiaTa, MOHITOP,
LEHTPATIbHUN TPOLIECOp, ONepaTUBHA IaM SITh, KapTa PO3IIMPEHHS, JKOPCT-
KU TUCK, OJIOK JKUBIIEHHS, TUCKOBOJ JIJIT KOMITAKT-IHUCKIB, KIaBiaTypa
Ta KOMII'I0TepHa MUIIA. 7. MaTeprHCHKa IJIaTa € TOJOBHOI0 YaCTHHOIO
koM fotepa. 8. KoMImoHeHTH, o KpiluaTecs 6e3mocepegHb0 1O MaTe-
PHUHCBKOI TUIaTH, BKIOYAIOTh [IEHTPAIBHUAN MPOIIECOP, MIKPOIIPOILIECOp-
HUI Ha0ip, onepaTHBHY IaM’STh, 0a30By CHCTEMY BBEACHH:/BHUBEICHHS
Ta BHYTpimHI mwHU. 9. lleHTpanbHHI TpoIecop BHUKOHYE OiTBITY
YaCcTHHY OOYHCIICHb, SKi JO3BOJISIIOTH KOMI'IOTEpY (YHKIIIOHYBaTH.
10. LlenTpanpHuil mporecop 3a3BU4Yail OXOJOMKYETHCS 3 AOMNOMOTrOI0
TEIUIONPOBITHOTO pajaiaropa Ta BeHTWwIATOpa. 11. Mikpomnpoiecop-
HU Habip € CIIONYYHOIO JIaHKOI MiX IIEHTPalIbHUM IPOLIECOPOM Ta
IHIIMMM KOMIIOHEHTaMH CHCTEMH, BKJIIOYAIOUU OIEPATUBHY IIaM’STb.
12. B oneparuBHiit mam’siti 30epiraloThCsl BCi MPUKIIANHI TpOrpamMu Ta
omepariiiina cucrema. 13. ba3oBa cuctema BBeICHHS/BUBEICHHS BKIIIO-
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Yae MIKpOIporpaMy MOYaTKOBOTO 3aBAaHTAKEHHS Ta KEPYBaHHS €JIEKTPO-
KuBIEeHHAM. 14. 3aBpaHHsAMH 0a30BOi CHUCTEMH BBEJCHHS/BUBEACHHS
3alMarOThCS MIpaiBepH ormepariitHoi cuctemu. 15. BHyTpimHI mHHU
3’€IHYIOTh LEHTPAILHUIA TPOLECOp 3 PI3HUMH BHYTPIIIHIMH KOMIIO-
HEHTaMH Ta KapTaMy PO3MIUPEHHS s TpadivHOTO Ta 3ByKOBOTO Bi00-
pakeHHs. 16. BJIOK *KHUBIICHHS BKIIIOYAE NIHYP KUBJICHHS, IEpEMHUKAY Ta
OXOJIOMKYBaJbHUN BEHTWJISATOP. 17. Bilok *uBIeHHS 3a0e3nedye eneKt-
POKUBIICHHSI MaTEPHHCHKOI IUIATH Ta BHYTPINIHIX TUCKOBOMIB. 18. BiH
MIEPETBOPIOE 3MIHHUHI CTPYM Ha MOCTIHHMI, a TAKOXK MOJAE MOTPIOHY Ha-
NPTy J0 TaKUX KOMITOHEHTIB, sIK: )kopcTkuit muck, CD-ROM, mMatepuHCh-
Ka IUI1ata, po3’eM IEHTPAIBLHOTO Tporiecopa. 19. AmapaTHe 3a0e3meUeHHS
KOMIT'IOTEpa 3a CBOIO ICTOpII0 3a3HaIO0 3HAUHHUX YIOCKOHAJICHB.
20. KoMm’toTep € OCHOBOIO JJIsl BUKOHAHHS HE JIMIIC OOYHCIICHb, ajlie U
aBTOMATH3allii, 3B 513Ky, KEpYBaHHsI, 3aCO00M pO3Bar Ta OCBITH.

Exercise 15. Retell the text “Computer Hardware”.
Exercise 16. Study the ways of constructing Indefinite, Perfect and Con-

tinuous Passive verb forms.

You use the Passive Voice when you want to focus on the person or thing
affected by the action, rather than on the “doer” of the action (or agent).

Our house was built a hundred years ago.
My notebook has been stolen.

We use appropriate form of the verb zo be + Past Participle of the main verb.

Present Indefinite More and more cars are sold every year.

Past Indefinite The Internet was developed in the 1960s.

Future Indefinite Everyone who applies will be given an inter-
view.

Present Continuous  The conference is being held next weekend.

Past Continuous Every car which left the ferry was being
stopped and searched.

Present Perfect We have been invited to Paul’s presentation.

Past Perfect He had been promoted three times before be-
coming a director.

Future Perfect The article will have been written by two

o’clock tomorrow.
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Be going + Passive The new company is going to be opened by the
Infinitive President.

Modal verbs + Pas- Books must be returned within three weeks.
sive Infinitive

Modal verbs + Perfect The office may have been left open deliber-
Passive Infinitive ately.

Exercise 17. Change the following sentences into the Passive Voice.

Model: | We bought this netbook two years ago. — This netbook
was bought two years ago by us.

1. Smart cards store vital information such as health records, drivers’
licenses, bank balances, and so on. 2. Browsers may search, view, and
even add and edit data on the World Wide Web. 3. The firm hired an
enterprise architect to oversee the development of the new software plat-
form. 4. A malicious program will crash and terminate software with a
confusing message. 5. Almost all computers, including hand-held com-
puters, desktop computers, supercomputers, and even video game con-
soles, use an operating system. 6. The university used encryption on its
web site to protect information from unauthorized access. 7. In the fu-
ture, digital distribution on the Internet will replace all other forms of
media distribution including CDs, DVDs, and even radio and television
broadcasts. 8. Users of the Internet can send mail messages with vast
databases of information to each other. 9. Mobile devices normally pro-
vide the programs needed to enable Wi-Fi, Bluetooth, or other wireless
connectivity. 10. Years ago, people commonly set up their home net-
works just to connect a few PCs, share some documents and perhaps a
printer. 11. A scanner can take a photograph or magazine article and
digitize it. 12. The central processing unit (CPU) performs most of the
calculations which enable a computer to function. 13. Windows 8 is
now available, but most organizations are still deploying Windows 7.

Exercise 18. Change the following sentences into the Passive Voice and
ask questions on them.

1. Small electronic device can control every move of your robotic per-
sonal assistant. 2. In the 2000s smartphones, cloud computing, and other
innovations revolutionized the way we live and work. 3. In the near fu-
ture, computers will use nanotechnology to shrink the size of silicon
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chips, increasing speed and power with parallel processing. 4. The mili-
tary is currently working on the next generation of future computers.
5. The system analyst was analyzing and interpreting company’s needs
at that time. 6. Practical computer systems divide software systems into
three major classes: system software, programming software, and appli-
cation software. 7. Cellular phones are now also dialing up the Internet
to provide e-mail and answering machine services. 8. School innovators
will require some patience as computer skills develop. 9. Our new pro-
grammer was developing software for the operating system of a com-
puter yesterday evening. 10. The ARPANET computer network made a
large contribution to the evolution of e-mail. 11. The Operating System
manages and controls the computer through the use of an interface.
12. Past architecture research often focused on chip microprocessors or
stand-alone computers with performance as main optimization goal.
13. Information and communication technology (ICT) is transforming
our world, including healthcare, education, science, commerce, govern-
ment, defense, and entertainment. 14. In the future, PDA will store the
entire human knowledge base. 15. Various computer professionals were
writing programs in the computer department.

Exercise 19. Change the following sentences into the Active Voice. Add
the doer/agent of the action where necessary.

1. Bill Gates was known in computer circles as a founder of Microsoft
Corporation and developer of Windows. 2. Mathematical models can be
used not only in engineering disciplines but also in the social sciences.
3. Solaris was developed by Sun Microsystems as a more open option of
SunOS for its SPARC-based servers and workstations. 4. For hand-held
and desktop computers, the user interface is generally considered a part
of the operating system. 5. Software programs are normally written and
compiled for certain hardware platforms. 6. Mainframes will be com-
pletely replaced by the lesser categories of mid-range computers, work-
stations, and powerful PCs. 7. Multimedia systems are known for their
educational and entertainment value. 8. Modern technologies are being
researched and developed including biocomputers and quantum com-
puters. 9. Networks with speeds of 100 gigabits and higher are being
planned using fiber optics for the Internet 2 system. 10. An alliance be-
tween IBM, Motorola, and Apple was formed several years ago to de-
velop and manufacture the PowerPC chip. 11. Microcomputers can be
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configured to serve multiple users. 12. Today thousands of applications
are designed for almost every purpose, from writing letters to playing
games. 13. Mobile computing can be employed when we interact with
our smartphones. 14. Future Internet appliances will be based on em-
bedded computing systems. 15. The computer system was being up-
graded by the administrator all morning yesterday.

Exercise 20. Define the tense and voice used in the following sentences
(Present, Past, Future Indefinite / Continuous Active/Passive) and
translate them.

1. Programmers are also known as ‘software developers’. 2. The user
was advised to reboot the computer after a serious crash in which the
computer no longer responded. 3. Embedded systems are typically con-
trolled by inexpensive, specialized processors which can only handle
very specific tasks. 4. More and more, software is being distributed over
the Internet, as open source, shareware, freeware, or traditional proprie-
tary and upgrade versions. 5. By the early 1990’s, computers were
commonly used for writing papers, playing games, financial accounting,
and business productivity applications. 6. Each Windows OS is opti-
mized for different users, hardware configurations, and tasks. 7. Since
main memory is volatile, all contents are lost when the computer power
is turned off. 8. In what way will computers be linked on a network?
9. The notebook was performing slowly when changing programs, so
the technician installed more RAM and this solved the problem. 10. The
original backbone of the Internet is based on an old military network
called ARPANET which was built by ARPA in the late 1960’s.
11. Technology will offer some great capabilities in pulling together the de-
sign of any software system. 12. Not surprisingly, Linux’s OS market
share is growing very quickly around the world. 13. What operating sys-
tem are you installing? — Windows Vista. 14. Since nobody likes to wait
for a computer, high-quality computers will have fast processors and
lots of quick memory. 15. The letter is being sent now.

Exercise 21. Complete these sentences using the appropriate passive
form of the verbs in brackets (Present, Past or Future Indefinite / Con-
tinuous).

1. Applications (mean) to make users more productive and get work
done faster. 2. An embedded OS can (find) inside an increasing number
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of consumer gadgets including phones (iPhone OS), PDAs (Windows
CE), and digital media players. 3. The way that the motherboard (de-
sign) and (lay out) dictates how the entire computer is going (organize).
4. The instructions (perform) by a computer while the programs (debug)
and (test). 5. Intel (start) by several people who are now legends in the
computer world, including Robert Noyce and Gordon Moore. 6. Blue-
tooth technology (optimize) for networking between common consumer
electronics such as mobile phones, mp3 players, and similar devices.
7. We project that mainframe computer applications for businesses es-
sentially (replace), either by client/server applications or new language
software. 8. The antivirus programs currently (install) by a specialist.
9. The Macintosh operating systems (design) to (use) on Apple Macin-
tosh computers. 10. The computer contacted the address and the infor-
mation (make) available to the operator. 11. Most users have no idea
that their information (collect) and (store) at the moment on their com-
puter. 12. Ultimately people’s power (must exercise) to ensure that
computers (use) not only efficiently but in a socially responsible way.
13. Regardless of the networking choice, future Internet appliances
(base) on embedded computing systems. 14. When nanotechnology
fully (develop), machines (assemble and snap) together using the chem-
istry of atoms and molecules. 15. New applications program (write) by
the program developer yesterday evening.

Exercise 22. Use Indefinite or Continuous Tenses (Present, Past or Future)
of the verbs in brackets choosing between the Active and Passive forms.

1. A company or organization (store) its information in electronic
documents on one of the Internet computers. 2. The whole exciting
Internet world (wait) for you! 3. In some families children (not allow) to
surf the net on their own. 4. When the word processor application
(crash), the user (have) to abort the program and (lose) all his unsaved
changes. 5. As a student of English and Technology, you (hear) people
use the words ‘Internet’ and “World Wide Web’ almost interchangeably.
6. In the future, all forms of media distribution including CDs, DVDs,
and even radio and television broadcasts (replace) by digital distribution
on the Internet. 7. Digital cameras (become) more common. 8. The pro-
gram (design) by the software engineer now. 9. When the network ad-
ministrator (format) the wrong hard disk drive array, he accidentally
(lose) all the company data. 10. The man (not can) spell-check docu-
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ments in German last Saturday because his copy of Word (upgrade).
11. The computer user (not can) access a computer resource because he
(forget) his username and password. 12. You (find out) the answer to
almost everything on Google nowadays. 13. When you (surf) the net,
you (move) from one document or the web site to another. 14. Computer
science experts predict that more traditional desktop computer (replace)
by powerful and affordable laptop computers and netbooks. 15. The first
version of a software application (not release) to the public because it
(contain) serious bugs. 16. In recent years, more and more features (in-
clude) in the basic GUI OS, including notepads, sound recorders, and
even web browsers and games. 17. Sixty years ago computers also
(cost) a lot of money to build and operate and they only (use) by large
organizations. 18. Computers all over the world (join) by phone lines,
satellite or cable. 19. Students (download) several files from the univer-
sity’s server yesterday morning. 20. This time next week our department
(work) on this project. 21. When computers first (appear), they (take up)
whole rooms and (require) specialized training to operate them. 22. The
hackers (admit) deleting new programs while they (interview) by secu-
rity police. 23. PC (protect) from different viruses by special programs.
24. The commercial global Internet system with its World Wide Web
applications (begin) in 1993-1994. 25. This time tomorrow the program
designer (write) specifications for new computer systems.

Exercise 23. Read and translate text 2.
Text 2. Hardware Categories

A typical computer consists of two parts: hardware and software.
Hardware is any electronic or mechanical part of the computer system
that you can see or touch. It is categorized as follows:

Input hardware is used to collect data and input it into the computer
system in computer-usable form. The keyboard and mouse are the most
common input devices.

Processing hardware retrieves and executes (interprets) instructions
(software) provided to the computer. The main components of process-
ing hardware are the central processing unit (CPU), which is the brain of
the computer, and main memory, where all instructions and/or data
ready for processing are held. Since main memory is volatile, all con-
tents are lost when the computer’s power is turned off.
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Output hardware provides a means for the user to view information
produced by the computer system — either in hardcopy form, such as
printouts from a printer, or softcopy form, such as a display on a moni-
tor, a TV-like screen.

Communications hardware facilitates connections between com-
puters and computer systems over phone lines and other channels. Ex-
amples are modems, cables and fax modems.

Software is a set of instructions, called a program, which tells a
computer what to do. Software that runs the hardware and allows the
computer to manage its resources is system software. Software that per-
forms a general business function is referred to as applications software.

Exercise 24. Fill in the blanks with proper terms from text 2 to complete
the sentences.

1. refers to any electronic or mechanical part of the computer
system that you can see or touch. 2. a set of instructions,
called a program, which tells a computer what to do. 3. runs
the hardware and allows the computer to manage its resources.
4, performs a general business function. 5. ret-
rieves and executes instructions provided to the computer. 6.

facilitates connections between computers and computer systems over
phone lines and other channels. 7. is used to collect data and
input it into the computer system in computer-usable form. 8.

provides a means for the user to view information produced by the com-
puter system.

Exercise 25. Speak on computer hardware adding some information you
know from your own experience.

Exercise 26. Read, translate and entitle text 3.

Text 3

Nowadays PCs represent the wide-spread class of digital machines.
There are many different individual components which can be mixed
and matched in thousands of different configurations. This lets you cus-
tomize the PC you either buy or build to meet your exact needs.
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The system case, sometimes called the chassis or enclosure, is the
metal and plastic box that houses the main components of the computer.
Most people do not consider it a very important part of the computer
(perhaps in the same way they would not consider their own skin a very
important body organ). While the case is not as critical to the system as
some other computer components (like the processor or hard disk), it
has several important roles to play in the functioning of a properly-
designed and well-built computer.

The case does not appear to perform any function at all, at first
glance. However, this definitely is not true; the case is in fact much
more than just a box. The motherboard is mounted into the case, and all
the other internal components are mounted into either the motherboard
or the case itself. The case must provide a solid structural framework for
these components to ensure that everything fits together and works well.

The system case performs several important functions for your PC,
for instance, protection for the computer circuits, cooling and system
organization.

Exercise 27. Put key questions to text 3.

Exercise 28. Read and translate text 4.
Text 4. Motherboard

The motherboard is, in many ways, the most important component in
your computer (not the processor, even though the processor gets much
more attention.). The motherboard and its major components (the chipset,
BIOS, cache”, etc.) are the major systems that this brain uses to control
the rest of the computer. Having a good understanding of how the moth-
erboard and its contained subsystems work is probably the most critical
part of getting a good understanding of how PCs work in general.

The motherboard plays an important role in all aspects of the com-
puter system. In one way or another, everything is eventually connected
to the motherboard. The way that the motherboard is designed and laid
out dictates how the entire computer is going to be organized.

The motherboard contains the chipset and BIOS program, which
control most of the data flow within the computer. Almost all communi-
cation between the PC and its peripherals, other PCs, and the user goes

* o
cache — HajlonepaTBHA IaM’SITh, Kelll, HajonepaTuBHUi 311

66



through the motherboard. The motherboard dictates directly the choice
of processors, memory, system buses for use in the system, and these
components affect the system’s performance. It also determines what
types of peripherals you can use in your PC.

The capabilities of the motherboard specify to what extent you will
be able to upgrade your machine. For example, there are some mother-
boards that will accept regular Pentiums of up to 133 MHz speed only,
while others will go to 200 MHz. Obviously, the second one will give
you more room to upgrade when starting with a P133.

Exercise 29. Write a summary of the text “Motherboard”.

Exercise 30. Say whether the statements below are true or false. Correct
the false ones.

1. Nowadays PC represents the useful part of design idea of every liv-
ing-room. 2. The system case is usually one of the most overlooked
parts of the PC. 3. The main functions of the system case are to protect
the computer circuits, cooling system and repair the motherboard.
4. Any computer system can’t work without the motherboard as it is its
heart. 5. The chipset and other motherboard circuitry are the liver of the
motherboard. 6. The main function of the chipset is to direct traffic and
control the flow of information inside the computer. 7. The system
buses are the electrical channels through which various parts of the
computer communicate. 8. The BIOS is a computer program that helps
you to learn hardware. 9. The BIOS gives you the opportunity to set or
change many different parameters that control how your computer will
function. 10. The system cache is not large, and we can find it between
the processor and the system memory. 11. Each time the processor re-
quests great amounts of meals. 12. System case, motherboard and sys-
tem devices are personal computer components.

Exercise 31. Agree or disagree with the following statements. Give your
reasons.

1. Using a computer helps us to develop our language skills.

2. Computers have greatly changed the way we work and study.

Exercise 32. Make a list of advantages and disadvantages of using a
personal computer. Discuss it with your group-mates.
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Exercise 33. Find some additional information and speak on the topics:

1. The CPU.
2. The main memory (RAM and ROM).
3. Peripherals (input devices, output devices, storage devices).

UNIT 4. OPERATING SYSTEMS

Exercise 1. Study the basic vocabulary.

a) terms

share (resources) — po3noOAIATH, CHITFHO BUKOPUCTOBYBATH (pecypcis)

host — royioBHa cucTeMa, XOCT-CUCTEMa

master system — roJoBHa, IEHTpaJbHa CHCTEMA

hand-held computer — KuIeHEKOBHI KOMIT IOTEP

video game console — mpucTaBka 11 Bigeoirop

embedded (built-in) operating system — BMOHTOBaHa / BOyTOBaHa oriepa-

LifiHa cucremMa

video/visual display unit (VDU) — moHiTOp, AUCTUICH

real-time operating system — ornepariiina cuctemMa peajsbHOTO 4acy

single-user operating system — onepariifHa cucTeMa iHIUBITyaJbHOTO
KOPUCTYBaHHS

single-task(ing) operating system — ogHO3a1auHa onepaniiiHa cucreMa

multi-tasking operating system — 6arato3agauHa omnepauiifHa cucrema

multi-user operating system — 6araToKOpuCTyBallbKa oneparliiiHa cucreMa

multitasking — 6araro3ama4nicTh

graphical user interface — rpadiunuii inTepdeiic kopucryBada

word processing — 00poOJICHHS TEKCTiB

spreadsheet — BenmukodopmaTHa (erexmponua) TaOIHIIS

move data — nepecuiaT naHi / iHGopMaIiro

networking — 1) pobora / ciiiIkyBaHHSI B MEPEXKi; MEPEKEBUI PEKUM

hard drive, hard disk — s»xopcTkuii muck, BiHdecTep

universal serial bus (USB) — yHiBepcaiibHa IOCiJOBHA IIIHHA

USB key, USB drive, flash drive — ¢nem-nakonuuyBay / ¢remni-nam’sitb

file system — ¢paiinoBa cucrema

scalable processor architecture (SPARC) — apxitektypa mporecopa, Ky

MO’KHA HapOIIyBaTH
dumb terminal — ipoctuii (neinmenekmyanbHull, HIMUIDY) TEPMIHAT
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b) nouns

instrument — mpwIaa

purpose — MeTa, Hamip

majority — OiIBIIICTh

market share — muToma Bara JaHOro TOBapy Ha PHUHKY
option — BapiaHT, BEPCis, OMIIis

c) verbs

act as smth — BUKOHYBaTH (yHKIIIFO 9OTOCh
run — BUKOHYBaTH

relieve — 1m030aBIIATH, 3BITLHATH

load — 3aBaHTaXyBaTH

communicate — reperaBaTi

accept — npuitMaT

design — npu3HavaTH

offer — mpomonyBaru

intend — mpu3HavarTy, MIaHyBaTH, MATH HAMIip
dedicate — npu3Hauatu

split — ginmuTH Ha YaCTHHU

switch (between) — mepemukatTu

enable — 1aBaTH MOXIIMBICTh, YMOXKJIMBIIFOBATH, JT03BOJIATH
serve to — mojaBaTi

d) adjectives

responsible — BimoBiaTbEHUI
master — TOJIOBHU, TTPOBITHHIHA
broad — mmupoxwmii

recent — OCTaHHIM, HAWHOBIIITHI
powerful — motyxHuU#H
expensive — Joporui

e) adverbs
simultaneously — ogrHOYacHO
currently — Terep, 3apa3, HAHI

f) prepositions
unlike — Ha BigMiHY (8i0 Yo2ocw)
within — 1) B, B Mexax; 2) B/ycepenuti
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g) conjunctions
whether — un
however — ogHak, mpote

Exercise 2. Choose verbs among the following words. Put the first let-
ters of the verbs into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Operating, manipulate, priority, include, contain, multitasking, system,
receive, expensive, offer, software, simplify, responsible, operate, hand-
held, find, multi-user, tend.

| | | | | | | | | |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) manage, make easier, write programs, hand-held computer, however,
execute, display, communicate the message, accept, machinery, single-user,
design, laptop computer, enable, common, split, locate, develop, host, easy,
apply, operate, affect, significant, built-in, memory;

b) easy, significant, input, responsible, centre, good, single-user, all,
include, oldest, embedded, effectively, different.

Exercise 4. Write derivatives of the words below and explain their meanings.
Model: simple — simplify — simplification — simplicity — simply

Simple, ease, manage, coordinate, apply, operate, inform, execute, sci-
ence, effect, store, inform, process, signify, differ, major.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

To be responsible for; the management, coordination and sharing of
computer resources; to act as a host for applications that are run on the
machine; a master system; to manage the basic operation of the com-
puter; to relieve applications from having to control the hardware; to
make it easier to write programs; hand-held computers and video game
consoles; embedded operating system; some features; to execute a pro-
gram; to print or display the result of a program on the printer or the
screen; store the output data or programs; to communicate the message
from the system to the user; to accept input from the user through the
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keyboard or mouse; to be designed to manage the computer; single-user,
multi-tasking operating system; to take advantage of the computer re-
sources simultaneously; the most common operating systems; built-in
networking support; multi-user environment; regardless of the media;
SPARC-based servers; a powerful and expensive computer; to be built
for serving information to many PCs or dumb terminals; to have the
largest share of the Internet market.

Exercise 6. Read and translate text 1.
Text 1. Operating System Functions and Categories

An operating system is an interface between the hardware and the user.
It is responsible for the management, coordination and sharing of computer
resources. The operating system acts as a host for applications that are run
on the machine. It is the master system of programs that manages the basic
operation of the computer. This relieves applications from having to control
the hardware and makes it easier to write programs. Almost all computers,
including hand-held computers, desktop computers, supercomputers, and
even video game consoles, use an operating system. Some of the oldest
models may however use an embedded operating system on a compact disk
or other data storage devices.

A good operating system should have the following features:

1) help in loading of programs and data from external sources into
the internal memory before they are executed; 2) help programs to per-
form input/output operations, such as: a) print or display the result of a
program on the printer or the screen; b) store the output data or pro-
grams written on the computer in a storage device; ¢) communicate the
message from the system to the user through the VDU; and d) accept
input from the user through the keyboard or mouse.

The broad categories of operating systems are: 1) real-time operat-
ing systems used to control machinery, scientific instruments and indus-
trial systems; 2) single-user, single-task operating systems designed to
manage the computer so that one user can effectively do one thing at a
time; 3) single-user, multi-tasking operating systems used by most peo-
ple on their desktop and laptop computers today. Windows and Mac OS
are examples of an operating system that will let a single user have sev-
eral programs in operation at the same time, and 4) multi-user operating
systems allow many different users to take advantage of the computer
resources simultaneously.
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The most common operating systems include Microsoft Windows,
Mac OS, UNIX, Linux and Solaris. Windows lets you display your
work in windows. A window is a portion of the video display area dedi-
cated to some specific purpose. With Windows, which supports multi-
tasking and graphical user interface, you can display several windows
on a computer screen, each showing a different application, such as
word processing or spreadsheet. You can easily switch between the ap-
plications and move data between them. Windows 7 is the recent ver-
sion of Microsoft Windows family. Microsoft Windows has a signifi-
cant majority of market share in the desktop and notebook computer
markets, while servers generally use Linux or other Unix-like systems.
Embedded device markets are split among several operating systems.

The Macintosh operating system was designed to be used on Apple
Macintosh computers. This operating system supports multi-tasking and
enables users to read MS-DOS and Windows files. The UNIX operating
system is one of the oldest operating systems. It is a multi-tasking oper-
ating system that includes built-in networking support. It is a popular
operating system in universities, where a multi-user environment is of-
ten needed. Unlike other operating systems, Linux and UNIX allow any
file system to be used regardless of the media it is stored in, whether it is
a hard drive, a disc (CD, DVD...), a USB key, or even contained within
a file located on another file system.

Solaris was developed by Sun Microsystems as a more open option
of SunOS for its SPARC-based servers and workstations. Sun machines
are popular, powerful, and expensive computers built for serving infor-
mation to many PCs or dumb terminals. Their processors can perform
several tasks simultaneously. Many universities and large corporations
use Sun machines to serve information on their networks. Currently,
Solaris is one of the most popular versions of UNIX and has the largest
share of the Internet market.

Exercise 7. Find in text 1 the English for:

iHTEepdeiic Mk amapaTHUM 3a0e3MeUeHHIM Ta KOPUCTYBa4deM; BillIOBi-
JIaTH 332 KePyBaHHs, KOOPIUHAILIIO Ta PO3MOILI PECYpPCiB; TOJIOBHA CHC-
TeMa; 3BUIBHATH NPUKIaJHI IporpaMu BiJ HEOOXiIHOCTI KepyBaTH ama-
paTHUMH 3ac00aMu; TMOJIETIIYBATH HAMMCAHHS MPOTrpaM; KUIIEHBKOBI
KOMIT IOTepH Ta TPUCTABKH JUIS Bimeoirop; BMOHTOBaHa (BOymoBaHa)
orepaliiiHa cucTeMa; MpUCTpoi 30epiraHHs AaHUX; MaTH TaKi BIACTH-
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BOCTI; ollepaliiiHa cucTeMa peajbHOTO yacy; MpHiaad AJs HayKOBUX
JTOCTDKEHb Ta MPOMUCIIOBI CUCTEMH; OTepalliiiHa cucTemMa iHIUBITY-
QIIBHOTO KOPHCTYBAHHS; INEpPefaBaTH IOBIJOMIICHHS BiJ] CHCTEMH JIO KO-
pHCcTyBaya; MpUMaTH BXiJHY iH(pOpMaIlito; Oararo3anavHa onepariiina
cucremMa; 0araTOKOpUCTYBallbKa CHCTEMa; JO3BOJISITH PI3HUM KOPHUCTY-
BavaM OJJHOYACHO BHKOPHCTOBYBATH KOMII IOTEpHI PeCypcH; HaHIOIIH-
peHilli omnepariiHi CUCTEeMM; YacTHHA IUIOIII BiZICOAMCILICS, IO MAe
NeBHE MpPU3HAYCHHS; MiATPUMYBaTH OaraTto3alavHicTb Ta TpadiuHuii
inTepdelic kopucTyBada; OOpOOJIEHHS TEKCTIiB Ta BelUKOhopMaTHa
(erekTpoHHA) TAOJUIISA;, TTePEMUKATH TPHUKIAIHI TIPOTPAMH Ta TIEPECH-
naty iHQopMmamilo MK HHUMH; OCTaHHS BEpCisf; AOMIHYBaTH Ha PUHKY
HACTUTHHUX KOMIT IOTEPIB Ta HOYTOYKiB; BMOHTOBaHWUH NPUCTPIii; BMOH-
TOBaHA IATPHMKA MEpPEKEBOTO PEXHMY; OaraTOKOPHUCTyBalbKe Cce-
pEIOBHIIE; BUKOPUCTOBYBATUCS HE3aJIEKHO B HOCIS; MOTYKHI Ta J0-
pori komm’toTepH; nofaBatu iHdopmanio Oaratbom I1K; omHOouyacHO
BUKOHYBATH KiJIbKa 3aBJaHb.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. An operating system is an interface between the hardware and the
user. 2. It is responsible for the management, coordination and sharing
of computer resources. 3. It is the master system of programs that man-
ages the basic operation of the software. 4. The operating system acts as
a host for system programs that are run on the machine. 5. The operat-
ing system relieves applications from having to control the hardware but
makes it more difficult to write programs. 6. Almost all computers, in-
cluding hand-held computers, desktop computers, supercomputers, and
even video game consoles, use an operating system. 7. A good operat-
ing system should help in loading of programs and data from external
sources into the internal memory before they are executed and help pro-
grams to perform input/output operations. 8. Windows and Mac OS are
multi-user operating systems that allow many different users to take ad-
vantage of the computer resources simultaneously. 9. The most common
operating systems include Mac OS, UNIX, Linux and Solaris. 10. Win-
dows lets you display your work in cells. 11. A window is a portion of
the video display area dedicated to some specific purpose. 12. With
Windows, which supports multitasking and graphical user interface, you
can display several windows on a computer screen, each showing a dif-
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ferent application, such as word processing or spreadsheet. 13. Windows
2006 is the recent version of Microsoft Windows family. 14. Microsoft
Windows has a significant majority of market share in the servers and
notebook computer markets. 15. The Macintosh operating system was
designed to be used on Apple Macintosh computers. 16. The Macintosh
operating system does not support multi-tasking and enables users to
read Windows files. 17. The UNIX operating system is one of the old-
est operating systems. 18. UNIX is a single-user operating system that
includes built-in networking support. 19. Linux and UNIX allow any
file system to be used regardless of the media it is stored in. 20. Solaris
was developed by Sun Microsystems as a more open option of SunOS
for its SPARC-based servers and workstations. 21. Sun machines are
popular, powerful, and expensive computers built for serving informa-
tion to many mainframes and supercomputers. 22. Sun machines proc-
essors can perform several tasks simultaneously. 23. Currently, Solaris
is one of the most popular versions of UNIX and has the largest share of
the Internet market.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to manage a) computer resources

2) to control b) several operating systems

3) to store ¢) multitasking

4) to take advantage of d) basic operation of the computer

5) to switch between e) serving information to PCs

6) to display f) the output data or programs

7) to support g) machinery and scientific instru-
ments

8) to be split among h) the work in windows

9) to be built for 1) several tasks simultaneously

10) to perform j) the applications

Exercise 10. Fill in the blanks with prepositions to, in, into, on, of, for,
firom, between, among, through, at, by where necessary.

1. An operating system is an interface ... the hardware and the user. 2. It is
responsible ... the management, coordination and sharing ... computer
resources. 3. The operating system acts as a host ... applications that are
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run ... the machine. 4. It is the master system ... programs that manage the
basic operation ... the computer. 5. This relieves applications ... having to
control the hardware.. 6. A good operating system should help ... loading ...
programs and data ... external sources ... the internal memory. 7. Operating
system should communicate the message ... the system ... the user ... the
VDU and accept input ... the user ... the keyboard or mouse. 8. Single-user,
multi-tasking operating systems are used ... most people ... their desktop and
laptop computers today. 9. Windows and Mac OS are examples ... an oper-
ating system that will let a single user have several programs ... operation ...
the same time. 10. A window is a portion ... the video display area dedicated
... some specific purpose. 11. You can easily switch ...the applications and
move data ... them. 12. Microsoft Windows has a significant majority ...
market share ... the desktop and notebook computer markets. 13. Embed-
ded device markets are split ... several operating systems. 14. Unlike
other operating systems, Linux and UNIX allow any file system to be
used regardless ... the media it is stored ... . 15. Solaris was developed
... Sun Microsystems as a more open option ... SunOS ... its SPARC-
based servers and workstations. 16. Sun machines are popular, power-
ful, and expensive computers built ... serving information ... many PCs
or dumb terminals.

Exercise 11. Fill in the blanks with proper terms (operating system,
Unix, Windows, multi-user operating system, Macintosh operating
system, Sun machines, window, Solaris) to complete the sentences.

L. is a portion of the video display area dedicated to
some specific purpose. 2. is an operating system that
allows many different users to take advantage of the computer resources
simultaneously. 3. are popular, powerful, and expensive
computers built for serving information to many PCs or dumb terminals.
4. is one of the most popular versions of UNIX devel-
oped by Sun Microsystems as a more open option of SunOS.
5. is one of the oldest multi-tasking operating systems
that includes built-in networking support. 6. is an op-
erating system that lets you display your work in windows.
7. is an interface between the hardware and the user.
8. is an operating system that was designed to be
used on Apple-Macintosh computers.
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Exercise 12. Answer the questions on text 1.

1. What is an operating system? 2. What is it responsible for? 3. What
are the functions of the operating system? 4. What does the operating
system relieve applications from? 5. What kinds of computers use an
operating system? 6. What kind of operating system do the old models
use? 7. What features should a good operating system have? 8. What
are the broad categories of operating systems? 9. What are real-time
operating systems used for? 10. What are single-user, single-task oper-
ating systems designed for? 11. What operating systems are used by
most people on their desktop and laptop computers today? 12. What
operating systems allow many different users to take advantage of the
computer resources simultaneously? 13. What are the most common
operating systems? 14. What does Windows allow the users to do?
15. What operating system has a significant majority of market share in
the desktop and notebook computer markets? 16. What operating sys-
tems do servers generally use? 17. What files does the Macintosh oper-
ating system enable users to read? 18. What kind of system is the UNIX
operating system? 19. How do Linux and UNIX differ from other oper-
ating systems? 20. What kind of computers was Solaris developed for?
21. What kind of computers are Sun machines? 22. What do many uni-
versities and large corporations use Sun machines for? 23. What operat-
ing system has the largest share of the Internet market?

Exercise 13. Put all possible questions to the sentences below.

1. An operating system is an interface between the hardware and the
user. 2. An operating system is responsible for the management, coor-
dination and sharing of computer resources. 3. The operating system
relieves applications from having to control the hardware. 4. Almost all
computers, including hand-held computers, desktop computers, super-
computers, and even video game consoles, use an operating system.
5. Some of the oldest models may however use an embedded operating
system. 6. A good operating system should help in loading of programs
and data from external sources into the internal memory before they are
executed. 7. The most common operating systems include Microsoft
Windows, Mac OS, UNIX, Linux and Solaris. 8. You can display sev-
eral windows on a computer screen. 9. The Macintosh operating system
was designed to be used on Apple Macintosh computers. 10. This oper-
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ating system supports multi-tasking and enables users to read MS-DOS
and Windows files. 11. Their processors can perform several tasks si-
multaneously.

Exercise 14. Translate into English.

1. OnepamiifHa cucrteMa — 11e iHTepdeiic Mk amapaTHEM 3a0e3IeUCH-
HSIM Ta KopucTyBadeM. 2. OnepalliiiHa cuctema BiANOBiIa€e 3a KepyBaH-
HSl KOMII'FOTEPHUMH pecypcaMu, iX KOOpAMHaliio Ta posmoxin. 3. Lle
TOJIOBHA CHCTEMa Cepell MporpaM, 1o KePYyITh POOOTOI KOMIT HOTEpa.
4. OmepartiitHa cucTeMa 3BUTBHSE TPUKITATHE TIPOTpaMHe 3a0e3MeUeHHS
BiJl HEOOXIIHOCTI KepyBaTW amapaTHUM 3a0e3MeUYeHHSIM Ta MOJIETIIYE
HamucaHHs mporpaM. 5. OnepaliiiHi CHCTEeMH pealbHOTO Yacy BUKOPHC-
TOBYIOTh JUISI KEpYBaHHsS MEXaHIYHWUM OOJaJHAHHAM, TPUIIJaMU IS
HAYKOBHX MIOCIHIPKEHb Ta MPOMHUCIOBHUMHU cHcTeMamu. 6. binbmricte
JIo/iell BUKOPUCTOBYIOTH Y CBOIX HACTUTBHUX KOMII'IOTEpax Ta HOYTOY-
kax Oararo3ajayHi omepamiiiHi CHCTEMH IHIMBIAyaJIbHOTO KOPHUCTY-
BaHHs. 7. [CHYIOTH Taki KiacW omepariifHuX CHUCTEM: OMepalliifHi chc-
TEMHU PEaNbHOTO Yacy; OJHO3aJauHi ONepalliliHi CUCTEMHU 1HAMBITyallb-
HOTO KOPHUCTYBaHHS; 0araTo3ajgadHi OomepalliiiHi cCHCTeMH 1HIWBIiTyalb-
HOTO KOPHCTYyBaHHS Ta 0araTOKOPHCTYBAaIlbKi OIEpaIiiiHi CHCTEMHU.
8. Hatinommwmpeninn onepamiiiHi cucTeMu BKIHOYa0Th Microsoft Win-
dows, Mac OS, UNIX, Linux Ta Solaris. 9. «BikHO» — IIe YacTHHA ILIO-
i BifieomucIuIes], mpu3HadeHa oyl meBHoi Metr. 10. Windows minTpumye
Oararo3afauHicTe Ta rpadiunuii iHTepdeiic kopuctysada. 11. 3 Windows
MOYKHA MEPEXOAUTH Bix onHi€l mporpamMu 10 iHIIOI Ta mepecuiIaTy iH-
¢dopmanito Mk HuMH. 12. Microsoft Windows mnepeBakae Ha PHHKY
HACTITPHUX KOMIT IOTE€pIB Ta HOYTOYKIB, TOJI K CEpBEPH 3a3BHUall BHU-
KOPHCTOBYIOTH Linux um iHmi cuctemu, nomaioni go UNIX. 13. Ha Bin-
MiHY BiJ] iHIIUX omepariitaux cucteM, Linux ta UNIX mo3BonsroTh BU-
KOPUCTOBYBAaTH OyIb-sIKy (haliJIOBY CHCTEMY, HE3aJICXKHO BiJl HOCIS, Ha
AKOMy BOHa 30epiraetbesi. 14. Solaris Oyna cTBopeHa KoMIaHie€ Sun
Microsystems sik Oinpmn Bigkputa Bepeis SunOS s i cepBepiB Ta po-
O0oumx craHIii. 15. Mamuau Sun € NOMyJISIPHUMH, TTOTYKHUMH Mallli-
HaMH, CTBOPCHUMH s HamauHs iHdopmaii 6arareom [1K Ta npoctum
tepMiHanam. 16. Ha ceoromui Solaris € oaHi€ro 3 HAHOUIBII TOMYIAp-
Hux Bepciit UNIX i nominye Ha [HTepHET pHHKY.

Exercise 15. Retell the text “Operating Systems”.
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Exercise 16. Study the vocabulary to text 2.

Application programming interface (API) — iHTepdeiic nmpukIagHOTO
IporpaMyBaHHS

system call — CHCTEeMHUI BUKJIMK

nvoke — BUKITMKAaTH, 3aIlyCKaTH, aKTUBI3yBaTH NPOrpamMmy

user interface (UI) — kopucTyBanpKuii inTepdeiic, inrepdeiic kopucTyBada

command line interface (CLI) — inTepdeiic koMaHIHOTO psaKa, KOMaH/I-

HUl iHTEpdeEiic
kernel — sapo (vacmumna onepayiiinoi cucmemu, wo BUKOHYE HAUOIILLU
BAIICIUBL 3A680AHHS)

request — pOOUTH 3arUT

assign — MpU3HAYaTH, PO3MOIIISATH

establish — BcranoBmOBaTH

priority — mpiopuUTET, TOPSJOK YEPTrOBOCTI

port — IEPEHOCHUTH (Hanp., npoepamy 3 0OHIET MAUUHY HA THULY)

Exercise 17. Read and translate text 2.
Text 2. Operating System Interfaces

Operating systems offer a number of services to application programs
and users. Applications access these services through application program-
ming interfaces (APIs) or system calls. By invoking these interfaces, the
application can request a service from the operating system, pass parame-
ters, and receive the results of the operation. Users may also interact with
the operating system with some kind of software user interface (UI) like
typing commands by using command line interface (CLI) or using a
graphical user interface (GUI, commonly pronounced “gooey”). For hand-
held and desktop computers, the user interface is generally considered a
part of the operating system. On large multi-user systems like UNIX and
UNIX-like systems, the user interface is implemented as an application
program that runs outside the operating system.

The operating system acts as an interface between an application
and the hardware. The user interacts with the hardware from "the other
side". The operating system is a set of services which simplifies the de-
velopment of applications. Executing a program involves the creation of
a process by the operating system. The kernel creates a process by as-
signing memory and other resources, establishing a priority for the
process (in multi-tasking systems), loading program code into memory,
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and executing the program. The program then interacts with the user and
devices performing its intended function.

Exercise 18. Say whether the statements below are true or false. Correct
the false ones.

1. An operating system is an interface between the application software
and system software. 2. Operating systems offer a number of services to
application programs and users. 3. Applications access these services
through APIs or system calls. 4. Users may also interact with the operat-
ing system with some kind of software UI like typing commands by us-
ing CLI or using a graphical user interface. 5. For hand-held and desk-
top computers, the user interface is generally considered a part of the
hardware. 6. On large multi-user systems like UNIX and UNIX-like
systems, the user interface is implemented as an application program
that runs outside the operating system. 7. The operating system acts as
an interface between an application and the hardware. 8. The operating
system is a set of instructions which simplifies the development of ap-
plications. 9. Writing a program involves the creation of a process by
the operating system. 10. The kernel creates a process by assigning
memory and other resources, establishing a priority for the process (in
multi-user systems), loading program code into memory, and executing
the program. 11. The program interacts with the user and devices per-
forming its intended function.

Exercise 19. Read and translate text 3.
Text 3. Microsoft Windows

Microsoft Windows is a family of proprietary operating systems that
originated as an add-on to the older MS-DOS operating system for the
IBM PC. Modern versions are based on the newer Windows NT kernel
that was originally intended for OS/2. Windows runs on x86, x86-64
and Itanium processors. Earlier versions also ran on the DEC Alpha,
MIPS, Fairchild (later Intergraph) Clipper and PowerPC architectures
(some work was done to port it to the SPARC architecture).

As of June 2008, Microsoft Windows holds a large amount of the
worldwide desktop market share. Windows is also used on servers, sup-
porting applications such as web servers and database servers. In recent
years, Microsoft has spent money on significant marketing, research and
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development to demonstrate that Windows is capable of running any
enterprise application, which has resulted in consistent rice/ perform-
ance records and significant acceptance in the enterprise market.

The most widely used version of the Microsoft Windows family is
Windows XP, released on October 25, 2001. In November 2006, after
more than five years of development work, Microsoft released Windows
Vista, a new version of Microsoft Windows family which contains a
large number of new features and architectural changes. Chief among
these are a new user interface and visual style called Windows Aero, a
number of new security features such as User Account Control, and a
few new multimedia applications such as Windows DVD Maker. A
server variant based on the same kernel, Windows Server 2008, was
released in early 2008.

Windows 7 is the recent version which has recently been developed
and released.

Exercise 20. Say whether the statements below are true or false. Correct
the false ones.

1. Modern versions of Microsoft Windows are based on Windows NT
kernel that was originally intended for OS/1. 2. In recent years, Macintosh
has spent money on significant marketing, research and development to
demonstrate that Windows is not capable of running any enterprise appli-
cation. 3. The most popular version of the Microsoft Windows family is
Windows XP, released on October 15, 2001. 4. In November 2006 Mi-
crosoft released Windows Vista, a new version of Microsoft Windows
family which contains a large number of new features and architectural
changes. 5. Windows 7 is currently under development.

Exercise 21. Make up questions to the italicized parts of the sentences.

1. Such applications include some small embedded systems.
2. Operating system can be categorized by technology, ownership, li-
censing, working state, usage, and by many other characteristics.
3. Modern versions are based on the newer Windows NT kernel. 4. In re-
cent years, Microsoft has spent significant money on marketing, research
and development to demonstrate that Windows is capable of running any
enterprise application. 5. The most widely used version of the Microsoft
Windows family is Windows XP, released on October 25, 2001.
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Exercise 22. Fill in the blanks with prepositions.

1. Microsoft Windows is a family ... proprietary operating systems that
originated as an add-on ... the older MS-DOS operating system ... the IBM
PC. 2. Modemn versions are based ... the newer Windows NT kernel that
was originally intended ... OS/2. 3. Windows runs ... x86, x86-64 and
Itanium processors. 4. Earlier versions also ran ... the DEC Alpha, MIPS,
Fairchild (later Intergraph) Clipper and PowerPC architectures. 5. ... recent
years, Microsoft has spent money ... significant marketing, research and
development to demonstrate that Windows is capable ... running any en-
terprise application, which has resulted ... consistent rice/ performance
records and significant acceptance ... the enterprise market. 6. The most
widely used version ... the Microsoft Windows family is Windows XP,
released ... October 25, 2001. 7. ... November 2006, ... more than five
years ... development work, Microsoft released Windows Vista, a new ver-
sion ... Microsoft Windows family which contains a large number ... new
features and architectural changes.

Exercise 23. Change the following words into adjectives. Use the fol-
lowing suffixes -able, -ible; -al; — ant, -ent; — ful;- ic; -ive; -ous; — y.

Purpose, reason, exhaust, success, predominance, skill, power, vary,
magnet, create, stick, hierarchy, program, comprehend, observe,
emerge, gloom, courage, science, compare, noise, form, apply, event,
experiment, base, collect, economy, gloom, construct, transmit, func-
tion, redundancy, vision, resistance, depend, select, structure, efficiency.

Exercise 24. Form negative adjectives using the following prefixes un-;
in-; ir-; im- ;il-; dis-; non-.

Reasonable, relevant, satisfied, authorized, complete, fortunate, regular,
possible, countable, flammable, respectful, forgettable, direct, perfect,
reliable, sensitive, legal, existent, equal, responsible, patient, stable, ra-
tional, loyal, honest, restrictive, intentional, decent, proper, skilled, ca-
pable, legitimate, metallic, productive, correct, logical.

Exercise 25. Give the comparative and the superlative degree of the fol-
lowing adjectives.

Fast, large, intelligent, convenient, complex, simple, small, good, little, much,
narrow, long, bad, far, busy, important, regular, reliable, efficient.
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Exercise 26. Decide whether the italicized words are adjectives or ad-
verbs. Translate the sentences.

1. Computer hardware has undergone significant improvements over
its history. 2. Software security practices should contain significantly
fewer exploitable weaknesses. 3. Malware is a general term used by
computer professionals to mean various annoying software. 4. For
handheld and desktop computers the user interface is generally con-
sidered a part of the operating system. 5. A typical computer includes
hardware and software. 6. A database consists of an organized collec-
tion of data for one or more uses, typically in digital form. 7. The pro-
fessor delivered more lectures than his colleague. 8. Little attention to
documentation and large focus on effective communication will help
produce desired project results. 9. The software should be designed to
guard against both likely and unlikely events. 10. Students would
study better if they had better equipment in the classrooms.

Exercise 27. Choose the right word from those in brackets. Translate
the sentences.

1. The software construction is (close, closely) linked to the software
configuration management. 2. Multi-user operating systems allow many
(different, differently) users to take advantage of the computer resources
(simultaneous, simultaneously). 3. (Fortunate, fortunately), such large-
scale methods are not the only kind available for modelling software.
4. Microsoft Windows has a (significant, significantly) majority of mar-
ket share in the desktop and notebook computer markets, while servers
(general, generally) use Linux or other Unix-like systems. 5. A good
operating system helps in loading of programs and data from (external,
externally) sources into the (internal, internally) memory. 6. A high-
level design does not (necessary, necessarily) represent the architecture
of the software. 7. Antivirus software may include the ability to (peri-
odic, periodically) receive virus definition updates in order to maintain
the software effectiveness. 8. (Internal, internally) architecture is con-
cerned with cost, performance, scalability and other operational matters.
9. A management information system generates information (accurate,
accurately) and (regular, regularly). 10. Passive matrix displays contain
a grid of (horizontal, horizontally) and (vertical, vertically) wires with
an LCD element at each intersection. 11. Hypermedia can be considered
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one (particular, particularly) multimedia application. 12. (Common,
commonly) methods of data masking include: encryption, decryption,
masking and substitution.

Exercise 28. Translate the word combinations below into Ukrainian.

To be based on his experience in the MULTICS project; a large, com-
plex family of inter-related operating systems; to resemble the original
UNIX; to refer to a large set of operating systems; a diverse group of; a
trademark of The Open Group; to conform to standards; a wide variety
of machine architectures; for serves as well as for workstations; in aca-
demic and engineering environments; market share statistics; to make
usage under-represented; to acquire multiple OS; to be applied to; to be
originally created for.

Exercise 29. Read and translate text 4.
Text 4. UNIX and UNIX-like Operating Systems

Ken Thompson wrote B, which he used to write UNIX, based on his
experience in the MULTICS project. B was replaced by C, and UNIX
developed into a large, complex family of interrelated operating systems
which have been influential in every modern operating system.

The UNIX-like family is a diverse group of operating systems, with
several major sub-categories including System V, BSD, and Linux. The
name “UNIX” is a trademark of The Open Group which licenses it for
use with any operating system that has been shown to conform to their
standards. “UNIX-like” is commonly used to refer to a large set of oper-
ating systems which resemble the original UNIX.

UNIX-like systems run on a wide variety of machine architectures.
They are heavily used for servers in business, as well as for workstations in
academic and engineering environments. Free software UNIX versions,
such as GNU, Linux and BSD, are popular in these areas.

Market share statistics for freely available operating systems is usu-
ally inaccurate since most free operating systems are not purchased,
making usage under-represented. On the other hand, market share statis-
tics based on total downloads of free operating systems is often inflated,
as there is no economic disincentive to acquire multiple operating sys-
tems so users can download multiple systems, test them, and decide
which they like best.
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Some UNIX versions like HP’s HP-UX and IBM’s AIX are de-
signed to run only on that vendor’s hardware. Others, such as Solaris,
can run on multiple types of hardware, including x86 servers and PCs.
Apple’s Mac OS X, a hybrid kernel-based BSD version derived from
NEXTSTEP, Mach, and FreeBSD, has replaced Apple’s earlier (non-
UNIX) Mac OS.

UNIX interoperability was introduced by establishing the POSIX
standard. The POSIX standard can be applied to any operating system,
although it was originally created for various UNIX versions.

Notes:

Download — 3aBaHTakeHU# Gaiin; 3akmamaté (y KOHCMpPYKYir, y npoe-
pamy); 3aBaHTaXyBaTH, IEPECUIIATH (TiHi€I0 38 "A3K))

discentive — pO3X0JI0IKyBaHHS; TaIbMO, IPUAYIICHHS CTUMYITY

interoperability — ¢yHKIiOHaNBHA CYMICHICTh, MOYKIIMBICTD B3aeMOIl (1poe-
PAMHUX § anapamuux eupooie PisHUX NOCMABHUKIS)

Exercise 30. Find in text 4 the English for:

rpyma pi3HUX OMEpAliMHUX CHCTEM; B3a€EMOIIOB’S3aHI OIeparliiiHi cuc-
TEMH; BiANOBIAAaTH CTAaHIApTaM; aKaJeMidyHe Ta TEXHIYHE CEepPelOBHIIIE;
NUTOMAa Bara Ha PHUHKY; OyTH HETOYHUM; EKOHOMIUHI MEpelIKOIH;
KyIyBaTH PI3HOMaHITHI oOmepamiliiHi CHUCTEMH;, HaralyBaTH BUXiTHHUH
UNIX.

Exercise 31. Complete the sentences choosing the proper word combi-
nations. Translate them.

1. Unix developed into a large, complex family of interrelated operating
systems which have been influential in ... .
a) every complicated operating system
b) every modern operating system
C) every expensive operating system
2. The name “UNIX” is a trademark of ... .
a) the institution for protection of the environment
b) the Closed Group
c¢) the Open Group
3. “UNIX-like” is commonly used to refer to ... .
a) a large set of operating systems
b) a large set of applications
c) a large set of interfaces
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4. UNIX-like systems run on a wide variety of ... .
a) machine architectures
b) machinery
¢) machine exhibitions
5. Market share statistics for freely available operating systems is ... .
a) usually inaccurate
b) inaccurate to some extent
¢) quite inaccurate
6. There is no economic disincentive to acquire multiple operating sys-
tems so users can ... .
a) test multiple applications and start operation
b) download multiple systems, test them, and decide which they like best
c¢) check multiple systems, and decide which of them they can sell
7. Some UNIX variants like HP’s HP-UX and IBM’s AIX are designed
torunonly ... .
a) on hardware or software
b) on that vendor’s software
¢) on that vendor’s hardware
8. Others, such as Solaris, can run on multiple types of hardware, in-
cluding ... .
a) interface and PCs
b) x86 servers and PCs
¢) servers and OS
9. UNIX interoperability was introduced by ... .
a) establishing the POSIX standard
b) acquiring the POSIX versions
c) granting a license to the POSIX standard
10. The POSIX standard can be applied to ... .
a) any operating system
b) Mac OS
¢) HP’s HP-UX and IBM’s AIX

Exercise 32. Put some key questions on text 4.

Exercise 33. Write out all Non-Finite forms of the verbs from text 4.
State their forms and functions.

Exercise 34. Translate the word combinations below into Ukrainian.

A line of proprietary, graphical operating systems; all currently shipped
Macintosh computers; the successor to; to be built on the technology;
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to be first released; a desktop-oriented version; to be usually referred to;
the server edition; to be architecturally identical to; its desktop counter-
part; to include work group management and administration software
tools; to provide simplified access to; a mail transfer agent; a domain
name server.

Exercise 35. Read and translate text 5.
Text 5. Mac OS X

Mac OS X is a line of proprietary, graphical operating systems
developed, marketed, and sold by Apple Inc. loaded on all currently
shipped Macintosh computers. Mac OS X is the successor to the original
Mac OS, which had been Apple’s primary operating system since 1984.
Unlike its predecessor, Mac OS X is a UNIX operating system built on
technology that had been developed at NeXT through the second half of
the 1980s and up until Apple purchased the company in early 1997.

The operating system was first released in 1999 as Mac OS X
Server 1.0, with a desktop-oriented version Mac OS X v10.0 following
in March 2001. Since then, five more distinct “end-user” and “server”
editions of Mac OS X have been released, the most recent being Mac
OS X v10.5, which was first made available in October 2007. Releases
of Mac OS X are named after big cats; Mac OS X v10.5 is usually re-
ferred to by Apple and users as “Leopard”.

The server edition, Mac OS X Server, is architecturally identical
to its desktop counterpart but usually runs on Apple’s line of Macintosh
server hardware. Mac OS X Server includes work group management
and administration software tools that provide simplified access to key
network services, including a mail transfer agent, a Samba server, an
LDAP server, a domain name server, and others.

Exercise 36. Compose five key questions of different kinds (general,
special, alternative, disjunctive and subject) on text 5.

Exercise 37. Say whether the statements below are true or false. Correct
the false ones.

1. Mac OS has a long history since it has come to the modern word of
computer technologies. 2. Mac OS X is a line of proprietary, graphical
operating systems developed, marketed, and sold by Cherry Inc., the
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latest of which is pre-loaded on all currently shipped Macintosh com-
puters. 3. Mac OS X is a UNIX operating system built on technology
that had been developed at NeXT through the second half of the 1980s
and up until Apple purchased the company in 1997. 4. The operating
system was first released in 1999 as Mac OS X Server 1.0, with a desk-
top-oriented version (Mac OS X v10.0) following in March 2001.
5. The server edition, Mac OS X Server, is identical to its business
counterpart but usually runs on Apple’s line of Macintosh server hard-
ware. 6. Mac OS X Server includes work group management and ad-
ministration hardware tools that provide simplified access to key
network services.

Exercise 38. Compose a dialogue on “Mac OS X, using the word com-
binations given below. Mind the grammar form.

A real-time operating system, to include some small embedded systems,
to be categorized by a technology, a large amount of the worldwide
desktop market share, in the enterprise market, after more than five
years of development work, to contain a large number of new features
and architectural changes.

Exercise 39. Find some additional information and speak on:

1. The difference between system software and application software.

2. Graphical User Interface.

3. The most popular operating systems and the difference between them.
4. Why is Windows so popular?

UNIT 5. SOFTWARE ARCHITECTURE

Exercise 1. Study the basic vocabulary.

a) terms

performance — 1) poGora, GyHKIIOHYBaHHS, €KCILTyaTalliiHi BIacTH-
BocTi; 2) KK

global control structure — cTpykTypa r100aIbHOr0 KepyBaHHsS

scaling — MaciTaOyBaHHsI, MacIITaOHE IEPETBOPEHHS

partitioning — po3mOIii, IEKOMITO3HUITIS

typed object — TunizoBaHut 00’ €KT

interface point — inTepeiicHnit By3on
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gross-level component — MakpopiBHEBHI KOMITOHEHT

decompose — po3kiIaiaTi Ha CKJIAJIOBI, ITiIJABATH JCKOMITO3HUITi

decompositional — geKOMIO3UITI HMI

throughput — IpoYKTHBHICTh; IPOIYCKHA 3/IaTHICTh

latency — 9ac ouiKkyBaHHS, 3aTpUMKa

maintainability — 1) BiZTHOBIIOBaHICTh; 2) 3py4YHICTh CYIIPOBOAY (Mpoe-
PAMHO20 3a0e3neyeHHs)

platform independence — He3anexHicTh Bl TaTGopMu

b) nouns

issue — mpobeMa, TUTaHHS

synchronization — CHHXpOHI3aIis

composition — 1) cknazg; 2) modynosa, GpopMyBaHHS, YyTBOPESHHS
mapping — BizoOpakeHHs

semantics — CEeMaHTHKa

extent — CTyIIiHb, Mipa

¢) verbs

go beyond — BUXOIUTH 32 MEXIi

specify — yrouHioBaTH, JeTani3yBaTH, KOHKPETU3YBATH
€merge — BUHUKAaTHU, IoCTaBaTu

aggregate — 00’ e JHyBaTH

eliminate — BUTAISITH; YCyBaTH

d) adjectives
gross — BeJTUKNH, MaKpOCKOTIYHHH
refinable — o miansArae geramizarii

e) adverbs
explicitly — 1) sicHo, 4iTKO; 2) SIBHO

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Development, refer, structural, environment, architectural, constraint,
refinable, object, satisfy, maintainability, protocol, increase, objection,
emerge, semantics, overall, integration, discrete, template, share, inde-
pendence, important, orientation, explicitly, network.

- rrr ]

88




Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) design, consist, importance, decomposition, computation, specify,
overall, selection, interaction, collection, eliminate, aggregate, issue,
gross property;

b) compose, overlapping, explicitly, dependent, variable, connect,
concrete, important, refinable, emerge, complexity, abstract.

Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: vary — variant — variety — various — variously

Vary, develop, communicate, assign, maintain, inform, represent, func-
tion, part, depend, compose, connect, perform, explicit, define, exist,
configure.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

Means of communication between modules; representation of shared
information; to go beyond the algorithms and data structures, to emerge
as a new kind of problem; assignment of functionality to design ele-
ments; scaling and performance; partitioning strategy; discrete, non-
overlapping parts; a set of well-formedness constraints that must be sat-
isfied by any architecture; to be decomposed, aggregated, or eliminated
in a concrete architecture; key design issues; life-cycle issues such as
maintainability, extent of reuse, and platform independence.

Exercise 6. Read and translate text 1.
Text 1. Software Architecture Strategies and Concepts

Software architecture is the study of the large-scale structure and
performance of software systems. Important aspects of a system’s archi-
tecture include the division of functions among system modules, the
means of communication between modules, and the representation of
shared information.

As the size and complexity of software systems increase, the design
problem goes beyond the algorithms and data structures of the computa-
tion: designing and specifying the overall system structure emerges as a
new kind of problem. Structural issues include gross organization and
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global control structure; protocols for communication, synchronization,
and data access; assignment of functionality to design elements; compo-
sition of design elements; scaling and performance; and selection among
design alternatives. This is the software architecture level of design.

The architecture consists of (a) a partitioning strategy and (b) a co-
ordination strategy. The partitioning strategy leads to dividing the entire
system in discrete, non-overlapping parts or components. The coordina-
tion strategy leads to explicitly defined interfaces between those parts.

Software architecture is represented using the following concepts:
1. Component: An object with independent existence, e.g., a module,
process, procedure, or variable. 2. Interface: A typed object that is a
logical point of interaction between a component and its environment.
3. Connector: A typed object relating interface points, components, or
both. 4. Configuration: A collection of constraints that wire objects into
a specific architecture. 5. Mapping: A relation between the vocabularies
and the formulas of an abstract and a concrete architecture. The formula
mapping is required because the two architectures can be written in dif-
ferent styles. 6. Architectural style: A style consists of a vocabulary of
design elements, a set of well-formedness constraints that must be satis-
fied by any architecture written in the style, and a semantic interpreta-
tion of the connectors. Components, interfaces, and connectors are
treated as first-class objects- i.e., they have a name and they are refin-
able. Abstract architectural objects can be decomposed, aggregated, or
eliminated in a concrete architecture. The semantics of components is
not considered part of architecture, but the semantics of connectors is.

Software architecture is an important level of description for soft-
ware systems. At this level of abstraction key design issues include
gross-level decompositional components, protocols of interaction be-
tween those components, global system properties (such as throughput
and latency), and life-cycle issues (such as maintainability, extent of
reuse, and platform independence).

Exercise 7. Find in text I the English for:

JOCITIPKEHHS BETMKOMACIITa0HOT CTPYKTYpH Ta (D)yHKIIIOHYBaHHS IPOT-
pPaMHHUX CHCTEM; PO3MOALT (PYyHKIIH MK CHCTEMHHUMH MOAYJISIMH; 00-
CSr' Ta CKJIAIHICTh MPOTPAMHUX CHCTEM; MPOEKTYBAHHS Ta JeTali3alis
3arajibHOI CTPYKTYpPH CHUCTEMH; HOBHI THI 3aBIaHHs;, OpraHizailis Ha

* .
well-formedness — ¢popmanbHa IPaBUWIBHICTH
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MaKpOpiBHi Ta CTPYKTypa INI00AILHOTO KePYyBaHHS; IPOTOKOIH 3B’ SI3KY,
CHHXPOHI3alil Ta JOCTYIy 0 JaHUX; CKJIaJl CTPYKTYPHHX KOMIIOHCHTIB;
BHOIp MIXK BapiaHTaMH MPOEKTIB; CTPATETil PO3MOILTY Ta KOOPAUHYBaH-
HSI; PO3MOIJI CHCTEMH Ha JUCKPETHI YaCTUHH a00 EJIEMEHTH, 110 HE Tie-
PETHHAIOTHCS; YiTKO BU3HAYEHi iHTepdelcu MiXk YacTUHAMU; He3aJexkK-
HUN 00’ €KT; MOAYIIh, TIPOIIEC, IPOTIEAYpa, a00 3MIHHA; JIOTIYHA CYTHICTh
B3a€EMOJII MiXK €JIEMEHTOM Ta HOr0 CepeloBHILIEM; CYyKYIHICTH 0OMe-
JKeHb, 10 IMOB’S3YIOTh 00’€KTH B IIEBHY apXiTeKTypy; aOCTpakTHa Ta
KOHKpPETHa apXiTeKTypH; BimoOpakeHHs ¢dopMyi; dopMaibHi oOMe-
JKEHHS; KJIFOYOBI MUTAHHS MPOCKTYBAHHS; JCKOMIIO3UITIHHI KOMITOHEH-
TH Ha MaKpoOpiBHi; r100aNbHI BIACTUBOCTI CUCTEMH; MPOITyCKHA 34aT-
HICTb 1 YaC O4iKyBaHHSI.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. Software architecture is the study of the small-scale and large-scale
structures and performance of software systems. 2. Important aspects of
a system’s architecture include the division of functions among system
modules, the means of communication between modules, and the repre-
sentation of shared information. 3. The size and complexity of software
systems decrease. 4. The design problem goes beyond the algorithms
and data structures of the computation: designing and specifying the
overall system structure emerges as a new kind of problem. 5. The ar-
chitecture consists of (a) a partitioning strategy and (b) a communication
strategy. 6. The partitioning strategy leads to dividing the entire system
in discrete, overlapping parts or components. 7. The coordination strat-
egy leads to explicitly defined interfaces between those parts. 8. Inter-
fase is a typed object that is a logical point of interaction between com-
ponents. 9. The formula mapping is required because the two architec-
tures can be written in similar styles. 10. An architectural style consists
of a vocabulary of design elements, a set of well-formedness constraints
that must be satisfied by any architecture written in the style, and a se-
mantic interpretation of the connectors. 11. Components, interfaces, and
connectors are treated as first-class objects — i.e., they have a name and
they are nonrefinable. 12. Abstract architectural objects can be decom-
posed, aggregated, or eliminated in a concrete architecture. 13. The se-
mantics of components is considered part of architecture, as well as the
semantics of connectors.
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Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to include a) a new kind of problem

2) to write b) a partitioning strategy

3) to go beyond ¢) formula mapping

4) to consist of d) explicitly defined interfaces

5) to emerge as e) division of functions

6) to lead to f) part of architecture

7) to require g) the algorithms and data structures
8) to be treated as h) constraints

9) to be considered 1) in different styles

10) to satisfy j) first-class objects

Exercise 10. Fill in the blanks with prepositions in, to, between, among,
beyond, of, as, by, at, for where necessary.

1. Software architecture is the study ... the large-scale structure and per-
formance ... software systems. 2. Important aspects ... a system’s archi-
tecture include the division ... functions ... system modules, the means

. communication ... modules, and the representation ... shared infor-
mation. 3. As the size and complexity ... software systems increase, the
design problem goes ... the algorithms and data structures ... the com-
putation: designing and specifying the overall system structure emerges

. a new kind ... problem. 4. Structural issues include gross organiza-
tion and global control structure; protocols ... communication, synchro-
nization, and data access; assignment ... functionality ... design ele-
ments; composition ... design elements; scaling and performance; and
selection ... design alternatives. 5. The partitioning strategy leads ...
dividing the entire system ... discrete parts. 6. Interface is a typed object
that is a logical point ... interaction ... a component and its environ-
ment. 7. Architectural style consists ... a vocabulary ... design ele-
ments, a set ... well-formedness constraints that must be satisfied ... any
architecture written ... the style, and a semantic interpretation ... the
connectors. 8. Software architecture is an important level ... description

. software systems. 9. ... the level ... abstraction key design issues
include gross-level decompositional components and protocols ... inter-
action ... those components.
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Exercise 11. Fill in the blanks with proper terms (configuration, com-
ponent, mapping, interface, coordination strategy, connector, parti-
tioning strategy, software architecture) to complete the sentences.

1. is a typed object relating interface points, compo-
nents, or both. 2. is a strategy that leads to dividing
the entire system in discrete, non-overlapping parts or components.
3. is an object with independent existence, e.g., a
module, process, procedure, or variable. 4. is a collection
of constraints that wire objects into a specific architecture. 5.

is a relation between the vocabularies and the formulas of an abstract
and a concrete architecture. 6. is the study of the large-
scale structure and performance of software systems. 7.

is a strategy that leads to explicitly defined interfaces between those
parts. 8. is a typed object that is a logical point of
interaction between a component and its environment.

Exercise 12. Answer the questions on text 1.

1. What is software architecture? 2. What do important aspects of a sys-
tem’s architecture include? 3. Why does the design problem go beyond
the algorithms and data structures of the computation? 4. What emerges
as a new kind of problem? 5. What do structural issues include?
6. What strategies does the architecture consist of? What do they differ
in? 7. What concepts is software architecture represented by? 8. What
is a component/interface/ connector? 9. What is configuration/ map-
ping/ an architectural style? 10. What kind of semantics is considered to
be a part of architecture? 11. What do the key design issues of software
architecture include?

Exercise 13. Put all possible questions to the sentences below.

1. Important aspects of a system’s architecture include the division of
functions among system modules, the means of communication between
modules, and the representation of shared information. 2. As the size
and complexity of software systems increase, the design problem goes
beyond the algorithms and data structures of the computation. 3. Struc-
tural issues include gross organization and global control structure; pro-
tocols for communication, synchronization, and data access; assignment
of functionality to design elements; composition of design elements;
scaling and performance; and selection among design alternatives.
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4. The architecture consists of a partitioning strategy and a coordination
strategy. 5. The partitioning strategy leads to dividing the entire system
in discrete, non-overlapping parts or components. 5. Software architec-
ture is represented using the following concepts: a component, an inter-
face, a connector, a configuration, mapping, an architectural style.
6. Components, interfaces, and connectors are treated as first-class ob-
jects. 7. Abstract architectural objects can be decomposed, aggregated,
or eliminated in a concrete architecture. 8. The semantics of components
is not considered part of architecture, but the semantics of connectors is.

Exercise 14. Translate into English.

1. ApxiTeKkTypa MpOrpaMHOTO 3a0€3MEUEHHS — 1€ JOCHiPKEHHS BEJIH-
KOMAacIITaOHOI CTPYKTYpH Ta ()yHKUIOHYBaHHS HPOTrPaMHHUX CHCTEM.
2. BaxxnmBi acmieKTH apXiTEKTYPH CHCTEMH BKITIOYAIOTh PO3MOAUT PyHKITIH
MIX CUCTEMHHUMHU MOZYJISIMH, 3aCO0H 3B’SI3Ky MIXK MOJYJIIMU Ta CIIOCIO
MIpeJICTaBIICHHS PO3MOAiieHoi iHpopMariii. 3. Y 3B’3Ky 31 3pOCTaHHIM
o0csiry Ta CKIaJHOCTI NMPOrpaMHUX CHCTEM 3aBJAHHS IIPOEKTYBaHHSA
BUXOJIUTH 32 MEXKi allTOPUTMIB Ta CTPYKTYp JAHUX OOYHCIICHHS — POCK-
TyBaHHS Ta JeTalli3allis 3aralbHOi CTPYKTYpU CHCTEMH TIOCTAE SIK HOBUH
TUN 3aBAaHHS. 4. APXITEKTypHHUI piBeHb NMPOEKTYBaHHS NMPOrPaMHOTO
3a0e3MeUeHHs BKITIOYAE TaKi CTPYKTYpHI TMHTAHHS, SK OpraHizarmis Ha
MaKpOpiBHi Ta CTPYKTypa INI00aILHOTO KePyBaHHS; IPOTOKOIH 3B’ SI3KY,
CHHXPOHI3aMii Ta TOCTYyMy J0 NaHUX; PO3MOAUT (PYHKIIOHATEHOCTI MiX
CTPYKTYPHHUMH KOMIIOHEHTaMHM Ta iX CKJaj; MaciuTaOyBaHHS Ta (pyHK-
[[IOHYBaHHS; BUOIp BapiaHTy MPOEKTY. 5. APXITeKTypa CKIaJaeThes 3i
CTpaTeriii po3noAiny Ta KOOpAuHyBaHHS. 6. B apxiTekTypi mporpamHo-
ro 3a0e3leyeHHs] BUKOPHUCTOBYIOTH TaKi IOHSATTSA: KOMIIOHEHT, iHTEp-
¢eiic, 3’emHyBaNbHUI eNeMeHT, KOHQIrypalis, BitoOpaXKeHHs Ta apXi-
TEKTYPHHUH CTHIb. 7. KOMIOHEHT — 1€ He3aJe:KHUI 00’ €KT, HAPUKIIA,
MOJTyJIb, TIPOILIEC, Mpoleaypa, abo 3minHa. §. [HTEepdeiic — ne TumizoBa-
HUN 00’ €KT, IO € MyHKTOM 3IiHCHEHHS B3a€MOJIii MK KOMIIOHEHTOM Ta
foro cepemoBuineM. 9. 3’eIHYBaJILHUIN €IEMEHT € THITI30BaHUM 00’ €K-
TOM, SIKHiA TIOB’SI3y€ Mk 00010 iHTEepdEiiCcHI By3IH, KOMIIOHEHTH, a00 i
te, it apyre. 10. Kondirypariss — me CyKymHiCTh OOMEXEHB, 110 TIOB’sI-
3yI0Th O0’€KTH B IEBHY apXiTekTypy. 11. BimoOpaxeHHs BiaTBOpIOE
BiJJHOILICHHS M’ CIIOBHHKaMH Ta GopMylamMH aOCTPaKTHOI Ta KOHKpET-
HOI apxiTekTyp. 12. ApXITeKTypHHId CTWIb CKJIaNAEThCS 31 CIOBHHKA
CTPYKTYPHUX KOMIIOHEHTIB, HU3KH (OPMATBHUX OOMEXKCHb, SIKUM Mae
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BIJINIOBIIaTH Oy/Ib-sIKa apXiTEKTypa CEMaHTHYHOI iHTepHpeTallii 3’ ¢aHy-
BaJBHUX €JIEMEHTIB, HamucaHa B TeBHOMY cTwii. 13. KommoneHTw,
iHTepdeiich Ta 3’€nHyBaIbHI €IEMEHTH PO3TIIANAIOTH K 00’ €KTH TIep-
IOr0 Kjacy, TOOTO BOHM MAlOTh IMEHa 1 MiUIAraroTh JeTali3allii.
14. AGcTpakTHi apxiTeKTypHi 00’€KTH MOXHA pO3KJIagaTH, 00 €IHyBaTH
Ta BUAAIATA B KOHKPETHIN apXiTeKTypi. 15. ApxXiTeKkTypa IporpaMHOTO
3a0e3MeUYCHHS € BOKIMBUM PIBHEM OIKCY MpOrpaMHUX cuctem. 16. Ha
IBOMY PiBHI aOCTparyBaHHS KJIIOYOBI MUTAHHA MPOCKTYBaHHS BKIIOYA-
I0Th MaKpOpPIBHEBI JIEKOMIIO3HIIHHI KOMIIOHEHTH, IIPOTOKOJIA B3aEMOJI1
MDK UMM KOMITOHEHTaMH, TJI00aJbHI BIACTUBOCTI CHCTEMH (TaKi, SK:
MPOIYCKHA 3JIaTHICT 1 Yac OYiKyBaHHS) Ta MUTAHHS XUTTEBOTO IHKITY
(Taki, SK: 3py4HICTh CYMPOBOY, YaCTOTHICTh MOBTOPHOTO BUKOPHCTAH-
HS 1 HE3aJISKHICTH BiJl TNTATHOPMH).

Exercise 15. Write a summary of the text “Software Architecture”.

Exercise 16. Study the vocabulary to text 2.

Structural view — CTpyKTypHE IpeACTaBICHHS

systemic view — CHCTEMHE Ipe/ICTaBICHHS

component view — KOMIOHEHTHE IPeCTaBICHHS

deployment view — mpeacTaBJICHHS PO3MILICHHS (1pedCmasieHHs CUuc-
memMHOI apxXimekmypu, wo 6ulilsie 8y3nu, KOmpi
dopmyroms anapamuny mononoziro cucmemu)

network-centric deployment view — MepeKEIIeHTPUYHE TPEICTaBICHHS

pO3MilleHHS

logical view — noridune npeacTaBIeHHS

conceptual view — KOHIIENTyaIbHE TPEICTABICHHS

domain — (npedmemna) rary3b, KOHTEKCT (cepedosuiye, y AKOMY NOGUH-

Ha npayiogamu npozpama)

legitimate — po3yMHWMI, MPUHHATHUHN, OOTPYHTOBaAHMI

with respect to — BiTHOCHO

criteria (pl. 6i0 criterion) — kpuTepii

structural arrangement — CTpyKTypa

evolution — 1) po3BUTOK; 2) po3po0ieHHs

essential characteristics — iCTOTHI, BaKJIMB1 XapakTePHUCTUKU

reveal — moka3yBaTu, po3KpHUBaTH

implementation details — meramni peamizamii

specifically — a came, 30kpemMa, KOHKPETHO
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responsibility — BiimoBinaabHICTh

deploy — po3minryBaru

deployment — po3MimieHHs

use case — BapiaHT BUKOPUCTaHHS

actor — npoep. aKTop, y4acHUK (v mosi UML — noouna abo npucmpiil,

Wo 83aemModic 3 cucmemoio; 306padxcaioms y ueasiol Qicypxu
JIFOOUHU)

stakeholder — npocp. yuacHuk

meet the requirements — BilOBiaTH BUMOTaM

development team — rpymna po3poOHHKIB

hardware team — rpymna po3poOHHKIB anapaTHOTO 3a0e3MeYeHHS

installation team — rpymna BcTaHOBIIEHHS

in terms of — B TOKa3HUKaX, B OAWHMILIX, B TIEPEPAXYHKY (Ha Uj0Ch)

simplistic — cripomeHui

concise — KOPOTKUH, CTUCIINH, JTAKOHIYHUH

generic — y3araibHEHUH

two-tier, three-tier, multi-tier — ABOpiBHEBHIA, TPUPIBHEBHUIL, OaraTOPiBHEBUIA

layered — GaraTopiBHeBuii, OararomapoBuit

Component Object Model (COM) — mMozaens KOMIOHEHTHHX 00’ €KTiB

Microsoft

Common Object Request Broker Architecture (CORBA) — 3aranbHa
apxiTekTypa Opokepa / TocepelHUKa 3alUTiB 0 00’ €KTIB,
craagapt CORBA (mexwuonocis nobyoosu po3nodinenux
00 ’ekmuux npoepam, sanpononosaua ipmoro IBM)

Microsoft Transaction Server (MTS) — cepBep TpaH3akUiii KopHoparii

Microsoft

Enterprise Java Beans (EJB) — cnemmdikanist EJB (ra cepsepniti uac-
muHi cmanoapmusye 0ocmyn 00 6a3 0aHux ma 00 cucmem
00pobNeHHs MPAH3AKYIH, WO 8ANCIUEO O/ KOPHOPAMUBHUX
NPUKIAOHUX NPOSPAM, OCKIIbKU 3a0e3neuye ix nepeHeceHHs.
Ha inwi nramgopmu)

domain specific — 10 BU3HAYAETHCS TaTy3310 3aCTOCYBaHHS

account for — osicHIOBaTH

map — BimoOpaskatu(cs)

threading — oprasizaiiisi TOTOKOBOT0 00pOoOIIeHHS (nogidoMieHb abo Oanux)

concurrency — napajieiizm

capture — 30upatu (Oari)
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Exercise 17. Read and translate text 2.
Text 2. Essential Characteristics of Software Architecture

Software architecture usually refers to some combination of struc-
tural views of a system, with each view being a legitimate abstraction of
the system with respect to certain criteria, that facilitate a particular type
of planning or usage.

o Software architecture represents the structure of the software. This
includes the structural arrangements of software components, and vari-
ous static and dynamic interrelationships between these components.

e Software architecture is expressed using certain views, each of
which serves a specific purpose. Each view is a specific abstraction of
the architecture, for a specific purpose.

e Software architecture includes the principles behind design and
evolution of the software.

The following are some of the essential characteristics of architecture.

o Software architecture should represent a high-level view of the sys-
tem revealing the structure, but hiding all implementation details. Spe-
cifically, it should reveal attributes such as responsibilities (of the con-
stituents of the architecture), distribution, and deployment.

o Architecture should realize all the use case scenarios. While the
use case model serves to record the functional requirements as seen by
various actors, the architecture should enable the stakeholders of the
software to walk through the scenarios of each use case. This guarantees
that the structure as represented by the architecture meets the functional
requirements.

o It should present other systemic views to all the stakeholders of the
software. Examples are — a component view for the development team,
a network-centric deployment view for the network and hardware team,
and a distribution-centric deployment view for the installation team etc.

However, how does the architecture look like? Some of the common
representations of software architecture are as follows. As discussed
below, none of these representations is complete.

¢ High-level design: A simplistic approach is to represent the archi-
tecture as a concise view of a high-level design of the software. How-
ever, design is an implementer’s view of the software — a view that re-
veals how to arrive at the structure of the software. So a high-level de-
sign does not necessarily represent the architecture of the software.
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e Deployment: This is the most common form of representations of
architecture. In this view, the software is described in terms of how it is
deployed across various platforms, and how these parts communicate
with each other. Note that deployment view is only one of the possible
views of architecture, and does not necessarily reveal the structure of the
software. Also note that during the life-cycle of a software, the deploy-
ment could change with no or minimal changes to the structure of the
software. This is one of the reasons that is driving distributed compo-
nent based technologies.

¢ Generic Technology Architectures: In this form, software archi-
tecture is represented as a two-tier, three-tier or a multi-tier system.
Note that architectures such as these, distributed (and layered) architec-
tures such as COM or CORBA, or component based architectures such
as MTS or EJB are generic and do not address the needs of the domain
in which the software is to operate and evolve. However, these technol-
ogy architectures provide the basis for developing domain specific ap-
plication architectures.

The architecture should at least present the following views of the
software (in the order of the importance).

¢ Logical or Conceptual View: This view of the software represents
various abstractions of the system and accounts for various use case
scenarios. Using this view, one should be able to walk through these
abstractions to realize the use case scenarios. In the case of distributed
applications, some of these abstractions may directly map to distributed
components.

e Deployment View: As pointed earlier, this view depicts how vari-
ous parts of the software are deployed.

In both views, it is necessary to depict responsibilities of each of the
parts of the architecture, static and/or dynamic dependencies between
them, the nature of communication between the parts, etc. Additional
views such as development views (to show how the application will be
developed) and process views (to reveal threading, concurrency etc.)
may also be considered if required.

In general, software architecture is considered important as it serves
as a means of mutual communication between the stakeholders of the
software, allows to capture early design decisions, and lets the architec-
ture be reused for similar systems in the same domain.
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Exercise 18. Answer the questions on text 2.

1. What does software architecture usually refer to? 2. What does the
structure of the software include? 3. How is software architecture ex-
pressed? 4. What are some of the essential characteristics of software
architecture? 5. What are examples of systemic views presented to all
stakeholders of the software? 6. What does a high-level design repre-
sent? 7. What does a deployment view show? 8. How is software archi-
tecture represented in generic technology architectures? 9. What are
examples of generic technology architectures? 10. What does a logical
or conceptual view present? 11. What is it necessary to depict in logical
and deployment views? 12. What additional views may also be consid-
ered? 13. Why is software architecture considered important?

Exercise 19. Choose the right form of the verbs in brackets. Mind the
sequence of tenses.

122

1. He says, “I ... just ... a class of problems!” (has solved; have
solved; had solved). 2. They told us, “We ... already ...a high-level
prototype”. (have built; had built; has built). 3. The students say, “We
...just ...proven patterns to solve problems”. (had used; were used;

have used). 4. He said, “T ... ... ... the system in compliance with the
plan by next month”. (will have developed; would have developed).
5. They announce, “We ... ... our decisions to developers”. (have dis-

seminated; had disseminated; will be disseminated). 6. He told us, “I
......... structural patterns by evening”. (would have identified; will
have identified). 7. She said, “Application developers ... already ...
available capabilities”. (has used; had used; have used). 8. We ... ...
that he ... just ... the problems to be solved. (find out/have identified;
found out/had identified; found out/has identified). 9. He asked me
what ... ... me facilitate the standardization of services. (has helped;
had helped; will help). 10. I didn’t know you ... ... your assignment.
(have completed; had completed; has completed).

Exercise 20. Use the proper tense form and voice of the verbs in brackets.

1. The complexity of software systems (increase) significantly re-
cently. 2. A new kind of problem (appear) before the designing the
overall system structure. 3. By next year two architectures (write) in
different styles. 4. Abstract architectural objects just (decompose).
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5. He already (represent) the architecture as a concise view of a high-
level design of the software. 6. The deployment view just (reveal) the
structure of the software. 7. I (finish) presenting the view of the soft-
ware by next week. 8. The evolution of software (review) before his
arrival. 9. By next week he (capture) design decisions. 10. You al-
ready (determine) the components to build the system? 11. He just (re-
alize) the importance of past experiences for software architecture.
12. How long you (solve) this technical problem? 13. He (gain)
enough breadth and depth in the relevant domain long before I did it.
14. My friend (not have) the capability to envision a software system
before it was developed. 15. I hope you already (understand) the im-
portance of software architects. 16. You (get) enough development and
debugging skills by next interview? 17. Unfortunately many projects
already (make) mistake of trying to impose a single partition in multi-
ple component domains. 18. His irresponsible actions (lead) to prob-
lems in development before we had time to correct the mistakes.
19. The implementation of a complex functional feature (split) be-
tween two groups by next meeting. 20. Yesterday I knew that the per-
formance (compromise). 21. Since recently we (use) the resulting
models to plan the subsequent development activities. 22. You (deter-
mine) the purpose and specifications of software before you started
developing a plan for a solution? 23. Software developers (design)
a plan by next decade? 24. He (not analyze) yet the software require-
ments. 25. It just (let) us produce various models. 26. Software design-
ers (evaluate) these models since last month. 27. He said that various
alternative solutions and trade-offs (examine) before. 28. More sophis-
ticated methods (apply) by next year. 29. We knew that a set of fun-
damental design concepts (evolve). 30. I’'m sure that a good software
architecture already (yield) a good return on investment.

Exercise 21. Put the verbs in brackets into an appropriate form of
Perfect or Indefinite Tense.

1. Last time he (divide) the program structure both horizontally and
vertically. 2. He (work) on designing modules last week. 3. He never
(consider) many aspects in the design. 4. When you (manage) to main-
tain the software effectiveness? 5. Since last trial the components
(test). 6. He already (design) the software with a resilience to low
memory conditions. 7. You ever (achieve) these goals? 8. When you
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(choose) the default values for the parameters? 9. You already (enu-
merate) all design criteria? 10. Last week he (work) at multiple levels
of abstraction. 11.Today I (know) a lot about Human Machine Interface.
12. A month ago he (buy) a new backlit display. 13. He (forget) to ask
about data transfer rate when he was in the office. 14. We (study) local
area networks since last month. 15. This week they (install) a full key-
pad. 16. When you (learn) about operating temperature? 17. I don’t
think he ever (hear) about Ethernet. 18. You already (design) the pro-
gram? 19. When you last (change) your display? 20. I (Iearn) about this
feature yesterday.

Exercise 22. Change the sentences into indirect speech.

1.The teacher asked, “Did you define the problem?” 2. He enquired,”
Will you have finished your report by evening? 3. The professor told
us, “We have already performed the major part of our work”. 4. My
friend said to me, “I have just separated the interface from implemen-
tation”. 5. They said to us, “We have been trying to make it work for a
long time”. 6. I asked my groupmate, “Have you already found your
mistake?” 7. He said, “I have implemented the design before you did
it.” 8. She asked, “How long have you been searching for the deci-
sion?” 9. The student said to the teacher,” I will have sent my report
by Friday.” 10. He asked, “Did they understand their tasks last time?”

Exercise 23. Study the vocabulary to text 3.

Software architect — po3poOHuK cTpykrypu [13, daxiBenp 3 apxiTekTypu
cucrem [13

blueprint — mym: cxema, OynoBa, CTpyKTypa

overview — 3arajibHe YsBJICHHS, 3arajibHa KapTHHa
structural architect — apxiTekTop-OyaiBETbHUK

all along — y/BriponoBx ycroro yacy

edge — mepeBara

envision — ysBISTH, lependavaTu

exposure (to) — mym. MOXJIMBE 3Ty4eHHS (00 4020Ch)
impart — HaIiJIsITH, HalaBaTH

anticipate — mepen0avaru, mepeadyBaTH

navigator — ITypMaH, HaBiraTop

shoot (p., pp. shot) — cTpinsaTu

convince — NEPEKOHYBATH
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Cross — MilllaHui, TIOpUITHUIHA

proficiency — JOCBiAYEHICTh, YMiHHS, BIPABHICTh, NPOdeciiHICTh
appreciation — po3yMiHHsI, yMIHHS J00pe po3iopatucs (v womycs)
maturity — poO3BUHEHICTh

predefined — Haniepe 1 BU3HAYEHUH, CTAaHAaPTHUN

pattern — mrabmon

design pattern — KOHCTPYKTUBHUH 1a0JIOH

architecture pattern — apXiTeKTypHUI IabI0H

vogue — MOMYJISIPHICTh, IIUPOKE 3aCTOCYBAHHS

industry — iHIyCTpisI, TATy3b

recurring — Takui, 0 TTOBTOPIOETHCS, TICPI0TUTHIH,

excited — 3axomeHnit

be on the lookout (for) — Oyt HacTopoXki (1000 uozocsy), MUIBHYBATH,
urykatu (iyocw)

challenging — cxuagawMiA

thought leadership — iHTeMEeKTYaBHE JTIAEPCTBO

equate — IpUPiBHIOBATH, OTOTOKHIOBATH

progression — MpoCyBaHHs, PyX yIepes, Mporpec

Exercise 24. Translate the word combinations below into Ukrainian.

To give an edge; envisioning a solution; to impart in you the ability to
choose among various solutions available; to anticipate and solve technical
problems; to gain enough breadth and depth in the relevant domain and
technologies; to convince the people above and below them in the hierar-
chies; to be a vogue in the Software Development industry; to equate one’s
success to that of the customer’s; to be a natural progression.

Exercise 25. Read, translate and entitle text 3.
Text 3

Software architecture is the blueprint of a software system. It pro-
vides an overview of the composition and functionality of the given
software system. Just like a structural architect, a software architect
needs to analyze the requirements, determine components that should be
used to build the system, and support the project by guiding and solving
problems all along the execution cycle. Architecting software is like
planning for war. Past experiences are very useful here. Strategizing
gives you an edge. Understanding of the domain provides you with ca-
pability to analyze the requirements and envisioning a solution. Expo-
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sure to various tools and technologies imparts in you the ability to
choose among the various solutions available, and anticipate and solve
technical problems.

A person becomes a software architect when he has gained enough
breadth and depth in the relevant domain and technologies, and has the
capability to envision a software system before it is developed.

Architects are needed for most of the Software Projects, more as the
navigator for a sailing ship. Architects design the software system, guide
the development team in implementing the system, and anticipate/diagnose
problems, find/develop solutions to those problems. These days, most of the
organizations are realizing the importance of software architects, because
with an architect you are no longer shooting in the dark.

Architects need to have good written/spoken communication since
they have to convince the people above and below them in the hierar-
chies about their ideas effectively, strong development and debugging
skills, domain and technology proficiency and appreciation, and cus-
tomer’s point of view can be very useful for an architect.

Due to the maturity of Software Development practice, there are
several predefined solutions available for certain problems called Pat-
terns. Design and Architecture patterns are a vogue in the Software De-
velopment industry. They are the solutions for a recurring class of prob-
lems. Most of the time, they are the best possible solutions to those
problems. Knowledge of patterns in their domain/technology areas is an
added advantage for an architect.

For a person, who is excited by new tools, technologies and do-
mains, who is on the lookout for challenging problems to solve, who is
capable of thought leadership, who equates his success to that of the
customer’s, the role of Software Architect is a natural progression.

Exercise 26. Find in text 3 the English for:

CTPYKTypa HpPOTpPaMHOi CHUCTEMH; 3arajibHe YsBICHHS Mpo OyAOBY i
(YHKITIOHANBHICTH MPOTPAMHOI CUCTEMH; IHCTPYKTYBaHHS 1 BHPIIICHHS
npo0JeM BIPOJOBK YChOTO HUKIY BHKOHAHHS; PO3YMIHHS MPEAMETHOT
00acTi; MOXXJIMBE 3aJy4eHHS Pi3HOMAaHITHHUX 3ac00iB 1 TEXHOJOTiH;
MIITHI HABUYKHU y PO3POOIIi i Hanaro)KyBaHHi; BIPaBHICTh 1 yMIiHHS J0-
Ope pozibpaTtucs sSK y TmpenIMeTHiH 00JacTi, Tak i B TEXHIIli; 3aBIIKH
PO3BUHEHIM MPAKTHIN PO3POOJICHHS MPOrpaMHOI0 3a0e3MeUeHHs; CTaH-
JapTHI pillleHHs; KJac 3a1a4, U0 MepioAuYHO MOCTaIOTh epes po3poo-
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HUKOM; HOBI IHCTPYMEHTH, TEXHOJIOTII Ta chepH 3aCTOCYyBaHHS; IIyKATH
CKJIaTHUX MPOOIIEM, 110 MOTPEOYIOTh PO3B’I3aHHS; 3MATHUI HA THTEJICK-
TyanbHE JIEPCTBO.

Exercise 27. Answer the questions on text 3.

1. What is software architecture? 2. What does software architecture
provide? 3. What does a software architect need to do? 4. What aspects
should he consider in architecting software? 5. When does a person be-
come a software architect? 6. What is architects’ job? 7. What skills
do architects need to have? 8. What are patterns? 9. For what kind of
person is the role of Software Architect a natural progression? 10. Do
you have any experience in architecting software? Speak to your group-
mates about it.

Exercise 28. Explain the meaning of the following words in English.

Software architecture, a blueprint, a software system, an overview, a
software architect, a problem, experience, to give an edge, a domain, to
envision, an exposure, a software project, shooting in the dark, debug-
ging, a skill, technology proficiency, appreciation, maturity, predefined
solution, a pattern, a vogue, Software Development industry, a recurring
class of problems, to be on the lookout for, a challenging problem, a
leadership, a success, a customer, a progression.

Exercise 29. Study the vocabulary to text 4.

affect — BrMBaTH

write time — yac 3amucy

build time — vac KoMIOHyBaHH: / TI00YTOBH ITOTOYHOTO BAPiaHTy IIPOTPAMH

configuration time — yac KOHQITypyBaHHS

upgrade time — yac MO/IepHi3yBaHHS, OHOBJICHHS

startup — (3a)myck

start time — 4ac 3amycKaHHs, IOYaTKOBUH MOMEHT

run time — yac BUKOHAHHS (npoepamu), 9ac IPOTOHY (npocpamis)

shutdown — BUMKeHHSI, 3ylTMHKa

shutdown time — yac 3ynuHKu

porting — TIOPTYBaHHS (V NPOSPAMYBAHHI NOPMYBAHHS PO3YMIIOMb 5K
aoanmayiio npoepamu abo ii wacmunu 00 pobomu 6 IHULOMY
cepedosuyi, BIOMIHHOMY 6I0 MO020, 015 AK020 80HA OyIa
Hanucaua)
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diversification — BBeZileHHS pi3HOMaHITHOCTI, AUBEpCU(IKaIIis

address — 3aliMaTtucs (npobaemoro, numaruam); Opatucs (3a wocy)

primarily — roJTOBHUM YHHOM

appropriate — BilTOBIAHNH, HaNIEXKHUH

similarly — Tak camo, y To# camuii cioci0, aHaIOTiYHO

independent operation — aBToHOMHE (HE3JIe)KHE) (PYHKITIOHYBAHHS

failure mode — ctan BigMOBH

executable — 1[0 BUKOHY€ETBCS

availability — 1) ekcrutyaraliiliHa rOTOBHICTb; 2) mparie3aTHICTh, Helle-
PEPBHICTH

execution thread — moTik BUKOHAHHS; MOTIK 3aBJaHb, [0 BUKOHYIOTHCS

equate — mym: OB’ I3yBaTU

in turn — MOYEProBo, MOCIIIOBHO, CBOEID YEPTOI0

succeed — mocAraTH METH, MATH yCIIiX

adjustment — peryaroBaHHs, HATATOXKCHHS, KOPUTYBaHHSI

eventually — BpemTi pemr, 3penToro, 3 9acoM

invariably — HeOIMiHHO

occasionally — iHOi, 9ac Bix 9acy

cluster — CyKkymnHiCTh, TpyIIa, KJIaCcTep

interprocess communication mechanism — MexaHI3M B3a€EMOJIT MiX

MpOLECaMU

consideration — MipKyBaHHS

fault tolerance — BiAIMOBOCTIHKICTE

cure — JiKH, 3aci0

subsequently — 3room, mi3HiIIe, MOTIM

timing characteristic — 9yacoBa XxapaKTepUCTHKa

violate — mopymyBatu

cure — 3aci0 BUpIMICHHS MPOOIeMHU

timeliness — CBOEYaCHICTb (peazy6arHs, ROOGHHS IHGHOpMAayii  KOMN. CUCIEMI)

capacity — IpOIyKTUBHICTb, TPOITYCKHA 3/IaTHICTh

conformance (f0) — BiIMOBIAHICTE (00 w020Ch)

propagation — HOIIUPEHHS, TIEPEIaBAHHS

pertinent to sth — Takwuii, 1110 CTOCYETHCS YOTOCh, BiAIOBITHHIA

result in — MaTH pe3ynbTaToM (1y0Ch), 3aKiHTYBATHCS (YUMOCD)

associated — moB’s13aHu# (i3 yuMOCD), BITMOBIAHUH (00 Yo20Ch)
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Exercise 30. Choose verbs among the following words. Put the first letters
of the verbs into the cells in the same order. Read and translate the word.

Software, include, different, internal, relation, component, architecture, ne-
cessitate, domain, transform, exist, porting, availability, with, load, important,
independent, specific, architectural, legislate, current, along, scheme, extend,
basic, create, therefore, earlier, concerns, partition, transact.

Exercise 31. Give synonyms for the following words.

Require, basic, component, partition, complex, execution, in the end,
plan, particular, combine, user, modern, along with, significant, address,
the problem, cluster, initial, subsequently, specify, pertinent to.

Exercise 32. Read and translate text 4.
Text 4. Architectural Structures

The structure of software in a component domain is created by a parti-
tion of software into components and their composition into an integrated
whole. For every system it is necessary to determine which structures of
software affect architecturally significant requirements and to group the
requirements in such a way that each group is supported primarily by inde-
pendent structures that exist in different component domains.

One effective way to identify independent (or partly independent)
requirements is by different stages of software life cycle with which
they are concerned. A typical (though somewhat simplified) set of
stages when different structures of software play major roles includes
write time, build time, configuration time, upgrade time, start time, run
time, and shutdown time. The most important software structure at write
time is the structure of modules. Thus write time-related requirements,
such as feature addition and evolution, porting, and diversification, are
addressed primarily by appropriate module structures that play a major
role at write time.

Similarly, start time-related requirements (such as order, presence,
independent operation, and failure modes) are addressed primarily by
appropriate executable structures — the startup or shutdown unit or com-
ponent. In addition, of course, run time-related requirements, such as
performance or availability, are addressed by the structures of objects
and execution threads — the domain of run-time software components.

106



Many projects make the mistake of trying to impose a single parti-
tion in multiple component domains, such as equating threads with ob-
jects, which are equated with modules, which in turn are equated with
files. Such an approach never succeeds fully, and adjustments eventu-
ally must be made, but the damage of the initial intent is often hard to
repair. This invariably leads to problems in development and occasion-
ally in final products.

In one case, implementation of a complex functional feature was
split between two groups. Two functional clusters were defined, along
with the necessary interfaces. Unnecessarily, the modules also ended up
in different processes and had to interact at run time using slower inter-
process communication mechanisms.

Another example involved a system that was partitioned into a set of
distributed processes. The partition was motivated by considerations of
required parallelism, availability, and fault tolerance. This partition was
subsequently used to allocate additional functionality, which affected
resource requirements and timing characteristics, violating the original
design. As a cure, non-real-time functionality was allocated to new
components. However, because the software architecture was identified
with its process structure, these components became independent proc-
esses. Consequently, the components had complex interfaces and per-
formance was compromised.

Designing a software architecture must start with specific architec-
tural concerns, specify the partition in different component domains,
along with a scheme for integration and coordination of the parts, and
explain how this specific partition and the corresponding integration of
the software address the specified architectural concerns. Examples of
architectural concerns may include timeliness, capacity, availability,
effective division of work, conformance to standards, use of existing
parts, or controlled propagation of change. To address these concerns,
different partitions may exist in different component domains.

From the point of view of software reuse, architecture that separates
concerns pertinent to different requirement and component domains also
results in more reusable components. Therefore it is important to recog-
nize multiple software existence planes with the associated component
domains and independent partitions of software and their relations to
different requirement domains.
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Exercise 33. Put some key questions on text 4.

Exercise 34. Say whether the statements below are true or false. Correct
the false ones.

1. A scheme of software in a component domain is created by a partition
of software into components and their composition into an integrated
whole. 2. One effective way to identify independent requirements is by
different stages of software life cycle with which they are concerned.
3. A typical set of stages when different structures of software play ma-
jor roles includes run time, write time, configuration time, build time,
start time, upgrade time and shutdown time. 4. The most important
software structure at write time is the structure of diagrams. 5. Many
projects make the mistake of trying to impose a larger partition in multi-
ple component domains, such as equating threads with objects. 6. Im-
plementation of a complex functional feature was split between three
groups. 7. Two functional clusters were defined, along with the neces-
sary interfaces. 8. The modularities also ended up in different processes
and had to interact at run time using slower interprocess communication
mechanisms. 9. Because the software architecture was identified with
its process structure, these components became independent processes.
10. Examples of component domains may include timeliness, capacity,
availability, effective division of work, conformance to standards, use of
existing parts, or controlled propagation of change. 11. From the point of
view of software architecture, reuse that separates concerns pertinent to
different requirement and component domains also results in more reusable
components. 12. It is important to recognize multiple software existence
planes with the associated component domains and independent partitions
of software and their relations to integration of the software.

Exercise 35. Form all possible word combinations with the words from
both columns. Translate them.

1) to be created by a) appropriate module structures

2) to affect b) considerations of required parallelism
3) to play c) a partition of software into components
4) to be addressed by d) functional clusters

5) to make ¢) major roles

6) to lead to f) complex interfaces

7. to define g) more reusable components
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8. to be motivated by h) the mistake
9. to have i) problems in development
10. to result in j) architecturally significant requirements

Exercise 36. Decipher the abbreviations below.
MTS, EJB,COM, CORBA, VDU, SPARC, API, CLI, UI, USB.

Exercise 37. Compose a dialogue on “Architectural structures”.

Exercise 38. Find some additional information and speak on:

1. Architectural strategies and concepts.
2. Essential characteristics of software architecture.
3. Structure of software in a component domain.

UNIT 6. SOFTWARE DESIGN

Exercise 1. Study the basic vocabulary.

a) terms

software design — 1) mpoexryBanns [13; 2) mpoekr 113

software solution — 1) mporpamHuwuii IPOIyKT; 2) MpOrpaMHe PillICHHS

specification — 1) cnenmdikarist; 2) yacto p/ TeXHIYHI BUMOTH

platform-dependent (platform-specific) — 3anexuuii Bix miardgopmu

software architectural design — apxitektypHe npoekTyBanHs [13, mpoek-
TyBaHHS apxiTekTypu 13

software detailed design — neranpne mpoexTyBanns [13

b) nouns

activity — mym. omnepartis

level of detail — piBens mertamizaiii

trade-offs — mym. mnrocu Ta miHycu, 6anaHc niepeBar i piBeHb HEJIOJIKiB
listing — mepemix

c) verbs

employ — Haiimatu (rHa pobomy)

call for — Bumararu

fulfill — BUKOHYBaTH, 32IOBONBHSATH (8UMO2U)

examine — JOCIiHPKYBaTH, aHATiI3yBaTH

fit between — po3TamioByBaTucs MiXk, OyTH Ha MEPETHHI
allow for — mo3BomnsTH, 320€3MIETyBaTH
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e) adverbs
precisely — TouHO
sufficiently — mocTaTHBO, TOCTAaTHHOIO MiPOIO

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Precisely, define, concept, evaluate, object, subsequent, maintainability,
sufficiently, procedure, fulfill, availability, implement, text, enable,
item, examine, blueprint, analyze, integration, various, level, observ-
able, interoperability, sophisticated, tolerance, internal, year.

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) software, purpose, architecture, designer, enable, consist, identify,
various, precisely, activity, blueprint, trade-off, examine, fulfil, in the
end, requirement, basis;

b) hardware, advantage, platform-independent, sufficiently, sophis-
ticated, precisely, finally, top-level design, internal, employ, various.

Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: specify — specification — specifier — specific — specifically
Specify, solve, process, depend, design, require, describe, produce, de-

velop, precise, add, sufficient, vary, implement, maintain, operate,
evaluate, available, refine, elaborate.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

Software design; software solution; to determine the purpose and speci-
fications of software; to employ designers; platform-independent or
platform-specific; availability of the technology called for by the design;
software requirements; to produce a description of the software internal struc-
ture; more precisely; to enable construction; software developing; to plan
subsequent development activities; in addition to; a standard listing of soft-
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ware life cycle processes; to consist of two activities; to fit between software
requirements analysis and software construction; identifying various compo-
nents; to describe each component sufficiently.

Exercise 6. Read and translate text 1.
Text 1. Software Design Activities

Software design is the process of defining the architecture, compo-
nents, interfaces, and other characteristics of a system or component and
planning for a software solution. After the purpose and specifications of
software are determined, software developers will design or employ de-
signers to develop a plan for a solution.

Software design may be platform-independent or platform-specific,
depending on the availability of the technology called for by the design.

Viewed as a process, software design is the software engineering
life cycle activity in which software requirements are analyzed in order
to produce a description of the software internal structure that will serve
as the basis for its construction. More precisely, software design (the
result) must describe the software architecture and the interfaces be-
tween those components. It must also describe the components at a level
of detail that enables their construction.

Software design plays an important role in developing software: it
allows software engineers to produce various models that form a kind of
blueprint of the solution to be implemented. We can analyze and evalu-
ate these models to determine whether or not they will allow us to fulfill
the various requirements. We can also examine and evaluate various
alternative solutions and trade-offs. Finally, we can use the resulting
models to plan the subsequent development activities, in addition to us-
ing them as input and the starting point of construction and testing.

In a standard listing of software life cycle processes software design
consists of two activities that fit between software requirements analysis
and software construction:

e Software architectural design (sometimes called top-level design):
describing software top-level structure, organization and identifying
various components.

e Software detailed design: describing each component sufficiently
to allow for its construction.
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Exercise 7. Find in text 1 the English for:

MpoIlec BU3HAYCHHS apXiTEKTYpH, KOMIIOHEHTIB, iHTep(delCiB Ta 1HIINX
XapaKTePUCTHK CHCTEMH; TUIAaHYBaHHS MPOTPAMHOIO MPOIYKTY; MPH3-
HaueHHS Ta TEXHIYHI BUMOTH /0 MPOrPaMHOTO 3a0e3MeueHHs; po3po0-
HUK TIPOTPaMHOTO 3a0e3TedeHHs;, OyTH He3aJeKHUM 9H 3aJICKHUM Bif
1aT(opMHU; TEXHOJIOTIS, MOTPiOHA JIs TPOEKTYBAHHS, OIEepais 3 po3-
POOJICHHS KUTTEBOTO LUKITY HPOTPaMHOrO 3a0e3MedeHHs; OMUCYBaTH
KOMITOHEHTH Ha PiBHI JeTalli3yBaHHSI, IO CIPOIIYE iX TO0YIOBY; Bimir-
paBaTH BXJIMBY POJIb B PO3POOJICHHI MPOTrpPaMHOrO 3a0e3NeucHHS;
CTPYKTypa pillleHHs, sIKe MOTPIOHO peasi3yBaTH; OILIHIOBATH MOJEI;
3aJI0BOJIBHSTH Pi3HI BUMOTH; aHAJII3yBaTH Ta OIIHIOBATH Pi3HI BapiaHTH
pillieHb; CTAHAAPTHHUI MEepesiK MPOIECiB KUTTEBOTO IUKITY MPOTrPaMHO-
ro 3a0e3MeYeHHs; MPOCKTYBaHHS apXiTEKTypH IMPOTPaMHOrO 3abe3re-
YeHHS; JIETaJbHE TPOCKTYBAHHS MPOTPAMHOTO 3a0€3CUCHHSI.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. Software design is the process of defining the architecture, compo-
nents, interfaces, and other characteristics of a system or component and
planning for a hardware solution. 2. After the purpose and specifications
of software are determined, software architects will design or employ
designers to develop a plan for a solution. 3. Software design may be
platform-independent or platform-specific, depending on the availability
of the technology called for by the design. 4. Viewed as a process, soft-
ware design is the software engineering life cycle activity in which
software requirements are analyzed in order to produce a description of
the software’s internal structure that will serve as the basis for its con-
struction. 5. More precisely, software design (the result) must describe
the software construction and the interfaces between those components.
6. Software design plays a minor role in developing software. 7. Soft-
ware design allows software engineers to produce various models that
form a kind of blueprint of the solution to be implemented. 8. In a stan-
dard listing of software life cycle processes software design consists of
three activities that fit between software requirements analysis and
software construction.
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Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to define a) a plan for a solution

2) to employ b) software requirements

3) to determine ¢) components and interfaces

4) to develop d) various models

5) to be e) the purpose and specifications of
software

6) to analyze f) subsequent development activities

7) to produce g) alternative solutions

8) to serve as h) designers

9) to examine 1) platform-independent

10) to plan j) the basis for construction

Exercise 10. Fill in the blanks with prepositions in, on, of, for, to, as,
between, by where necessary.

1. Software design is the process ... defining the architecture, compo-
nents, interfaces, and other characteristics ... a system or component
and planning ... a software solution. 2. After the purpose and specifica-
tions ... software are determined, software developers will design or
employ designers to develop a plan ... a solution. 3. Software design
may be platform-independent or platform-specific, depending ... the
availability ... the technology called ... ... the design. 4. Viewed ... a
process, software design is the software engineering life cycle activity
... which software requirements are analyzed ... order to produce a de-
scription ... the software internal structure that will serve ... the basis ...
its construction. 5. Software design must also describe the components

. a level ... detail that enables their construction. 6. Software design
plays an important role ... developing software: it allows software engi-
neers to produce various models that form a kind ... blueprint ... the
solution to be implemented. 7. Finally, we can use the resulting models
to plan the subsequent development activities, ... addition ... using
them ... input and the starting point ... construction and testing. 8. ... a
standard listing ... software life cycle processes software design consists
... two activities that fit ... software requirements analysis and software
construction.
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Exercise 11. Fill in the blanks with proper terms (component, software
architectural design, software development, software design, software
detailed design, software construction, interface, software architec-
ture) to complete the sentences.

1. is a typed object that is a logical point of interaction be-
tween a component and its environment. 2. is the study of
the large-scale structure and performance of software systems. Important as-
pects of a system’s architecture include the division of functions among sys-
tem modules, the means of communication between modules, and the repre-
sentation of shared information. 3. is the process of defining
the architecture, components, interfaces, and other characteristics of a system
or component and planning for a software solution. 4. is the
term that refers to the detailed creation of working, meaningful software
through a combination of coding, verification, unit testing, integration testing,
and debugging. 5. is describing software’s top-level struc-
ture, organization and identifying various components. 6. is an
object with independent existence, e.g., a module, process, procedure, or
variable. 7. is the process of writing and maintaining the
source code that may include research, prototyping, modification, reuse, re-
engineering, maintenance, or any other activities that result in software prod-
ucts. 8. is describing each component sufficiently to allow
for its construction.

Exercise 12. Answer the questions on text 1.

1. What is software design? 2. What may software design depend on?
3. What kind of activity is software design? 4. What must software de-
sign describe? 5. What is the role of software design in developing
software? 6. What can software models be used for? 7. What activities
does software design consist of in a standard listing of software life cy-
cle processes? 8. What is the difference between these activities?
9. Can you explain the difference between software architectural design
and software detailed design?

Exercise 13. Put all possible questions to the sentences below.

1. After the purpose and specifications of software are determined,
software developers will design or employ designers to develop a plan
for a solution. 2. Software design may be platform-independent or plat-
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form-specific, depending on the availability of the technology called for
by the design. 3. Viewed as a process, software design is the software
engineering life cycle activity in which software requirements are ana-
lyzed in order to produce a description of the software’s internal struc-
ture that will serve as the basis for its construction. 4. Software design
must describe the software architecture and the interfaces between those
components. 5. Software design plays an important role in developing
software. 6. Software design allows software engineers to produce vari-
ous models that form a kind of blueprint of the solution to be imple-
mented. 7. We can analyze and evaluate these models to determine
whether or not they will allow us to fulfill the various requirements.
8. In a standard listing of software life cycle processes software design
consists of two activities that fit between software requirements analysis
and software construction.

Exercise 14. Translate into English.

1. TIpoexTyBaHHS IMPOrPaMHOTO 3a0e3MeUYeHHs — 1 MPOoLeC BU3HAYCH-
HSl apXiTeKTypH, KOMIIOHEHTIB, iHTep(deHCiB Ta iHIIMX aTpuOyTiB CHUC-
TEMHU Ta IJIaHyBaHHS MPOTPaMHOTO Tpoaykry. 2. Ilicis Bu3HaueHHS
METH Ta TEXHIYHHX XapPaKTEPUCTHK MPOTPAMHOTO 3a0e3MeueHHs, po3-
POOHHMKH TIPOTPaMHOTO 3a0e3MeUeHHsT PO3pOOIISIOTh IJIaH CTBOPEHHS
npoaykry. 3. IlpoexTyBaHHA mporpaMHOro 3abe3nedeHHs MOXe OyTH
He3aJe)KHUM a00 3aJIeXKHUM BiJl TIaT(QOPMH, 0 3yMOBIIEHO HASBHICTIO
TEXHOJIOT11, HeOOX1THOT A1t IPOeKTy. 4. SIKIIO MPOEKTyBaHHS MPOTPaM-
HOTO 3a0e3MeueHHs PO3TIIsIaTH SIK TPOIIEC, BOHO € OIepalielo po3poo-
JIEHHSI )KUTTEBOTO IHKITy POTPAMHOTO 3a0€3IeUYeHHs, Jie aHaII3yIOThCS
BHMOTH JI0 TIPOTPaMHOTO 3a0e3MeueHHs A TOTO, 00 OmMHucaTH HOro
BHYTPIIIHIO CTPYKTYPY, KA CIYT'yBaTUME OCHOBOIO JUIsl KOHCTPYIOBaH-
HA. 5. TouHime Kaxxy4yu, MPOEKT MPOTPaMHOro 3abe3reueHHs] Ma€e OIMu-
CyBaTH apXiTEKTypy IMPOTpaMHOTrO 3a0e3ledueHHs Ta iHTepdeiicn Mix
fioro xommoHeHTaMu. 6. [IpoekTyBaHHS TporpamMHOro 3abe3leyeHHS
JO3BOJISIE iHKEHEpaM 3 pO3pOOJIEHHS MPOrPaMHOTO 3a0e3Me4eHHs CTBO-
pIOBaTH Pi3HI MOJIENI, IO ABJSIOTH COOO0 MEBHY CXEMY DIllICHHS, sIKE
HEoOXiqHO peamizyBaTu. 7. MoKHaA TIpOaHATi3yBaTH Ta OIHHUTH IIi MO-
JIei Ta BHW3HAYUTH, YA BOHH OYIyTh 3aJ0BOJIGHSATH pPi3HI BHMOTH.
8. MoHa TakoX AOCIIAWTH Ta OLIHWTH Pi3HI BapiaHTH pillleHb, iX me-
peBaru Ta HEMOMIKH. 9. 3pemToro MOKHA BUKOPHCTATH KIiHIIEBI MO
JUTSI TUTaHYBaHHS HACTYITHHUX €TaIliB po3poOJIeHHs, a TaKOX o0 po3mo-
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YaTH KOHCTPYIOBaHHS Ta TecTyBaHHA. 10. Y cTaHmapTHOMY MepemiKy
MPOLIECIB KUTTEBOTO LUKIY MPOTPaMHOro 3a0e3MeYeHHs] PO3pOOICHHS
MPOTPaMHOT0 3a0e3MeUYeHHs PO3MOYNHAETHCS 3 aHaIi3y BUMOT JI0 HHOTO
Ta 3aKiHYyeThCcs KOHCTpyroBaHHsAM. 11. IIpoekTyBaHHS apXiTEeKTypH
nporpaMHoro 3abe3nedeHHs! BKI0YaEe OMHC BUCOKOPIBHEBOI CTPYKTYPH
MPOTPaMHOTO 3a0e3MEeUYCHHs, OpPraHi3aiilo Ta BU3HAUCHHS PI3HUX KOM-
moHeHTiB. 12. JleTambHe NPOEKTYBaHHS IPOTPAMHOTO 3a0e3TECUCHHS
BKJTFOYAE OIMKC KOXKHOTO KOMITOHEHTA, JIOCTATHIHN J1sl oro moOya0BH.

Exercise 15. Write a summary of the text “Software Design Activities”.

Exercise 16. Study the vocabulary to text 2.

Foundation — ¢pyHaaMenT, migBanuHa, OCHOBa

sophisticated — ckagHuN, BATOHYCHUH

observable — crioctepexxyBaHmit

retain — yrpuMyBarH, 30epiratu

relevant — TakWii, IO CTOCYETBCA (OAHO20 NUMAHHA, CAPASU), Pee-
BaHTHUM

refinement — BIOCKOHAJIEHHS, MM ABUILEHHS SIKOCTI1

elaboration — neTanpHe po3poOIEHHS, YTOYHEHHS

stepwise — moeTarmHu

in a fashion — meBHUM YMHOM, TIECBHOIO MipOTO

complementary — TONOBHSUTBHUI, T0IaTKOBHI

modularity — MOmyJIBHICTE

yield — naBaTu pesynbrar

schedule — rpadik

imply — o3HauaTH, iepegdaYaTH, MaTH Ha yBa3i

top down — 3ropu JOHU3Y

data structure — cTpyKTypa AaHUX

software procedure — mporpamMHa mporeaypa

information hiding — mpuxoByBaHHs iHQOpMaIIii

Exercise 17. Translate the word combinations below into Ukrainian.

Design concept; to apply sophisticated methods; a set of fundamental
design concepts; an observable phenomenon; in order to retain the
information which is relevant to a particular purpose; the process of
elaboration; decomposing a macroscopic statement of function in a
stepwise fashion; complementary concepts; to yield a good return on
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investment with respect to the desired outcome of the project; in terms of
performance; quality, schedule and cost; to imply a hierarchy of control;
horizontal and vertical partitions; information hiding, to specify modules.

Exercise 18. Read and translate text 2.
Text 2. Design Concepts

Design concepts provide a software designer with a foundation from
which more sophisticated methods can be applied. A set of fundamental
design concepts has evolved. They are:

1. Abstraction. Abstraction is the process or result of generalization
by reducing the information content of a concept or an observable
phenomenon, typically in order to retain the information which is
relevant to a particular purpose.

2. Refinement. It is the process of elaboration. A hierarchy is
developed by decomposing a macroscopic statement of function in a
stepwise fashion until programming language statements are reached. In
each step, one or several instructions of a given program are
decomposed into more detailed instructions. Abstraction and refinement
are complementary concepts.

3. Modularity. Software architecture is divided into components
called modules.

4. Software Architecture. It refers to the overall structure of the
software and the ways in which that structure provides conceptual
integrity for a system. A good software architecture will yield a good
return on investment with respect to the desired outcome of the project,
e.g. in terms of performance, quality, schedule and cost.

5. Control Hierarchy. A program structure that represents the
organization of program components and implies a hierarchy of control.

6. Structural Partitioning. The program structure can be divided
both horizontally and vertically. Horizontal partitions define separate
branches of modular hierarchy for each major program function.
Vertical partitioning suggests that control and work should be
distributed top down in the program structure.

7. Data Structure. It is a representation of the logical relationship
among individual elements of data.

8. Software Procedure. It focuses on the processing of each mo-
dule individually.
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9. Information Hiding. Modules should be specified and designed
so that information contained within a module is inaccessible to other
modules that have no need for such information.

Exercise 19. Answer the questions on text 2.

1. What do design concepts provide a software designer with? 2. What
are the fundamental design concepts? 3. What is abstraction? 4. What
is refinement? 5. How is hierarchy developed? 6. What is software ar-
chitecture divided into? 7. What is software architecture? 8. What will
a good software architecture yield? 9. What is control hierarchy?
10. What does the horizontal and vertical partitioning of a structure sug-
gest? 11. What is data structure? 12. What does a software procedure
focus on? 13. What does information hiding imply?

Exercise 20. Change the following sentences to the Passive Voice.

1. Recently this firm has designed a new operating system. 2. He said
that Sun Microsystems had developed Solaris as a more open option of
SunOS. 3. Solaris will have got the largest share of the Internet market
by next decade. 4. This new operating system has already offered a
number of services to application programs and users. 5. We knew that
they had released Windows XP in October 2001. 6. Each field of sci-
ence will have imposed it’s own requirements on the hardware by next
year. 7. This kind of hardware has greatly facilitated connections be-
tween computers. 8. The teacher told us that the system case had pro-
vided a solid structural framework. 9. The student says that he will have
presented his project by next month.10. An operating system has re-
lieved applications from having to control the hardware. 11. The teacher
said that they designed the Macintosh operating system to be used on
Apple Macintosh computers. 12. He will have assigned the tasks by next
week. 13. Microsoft has spent money to significant marketing research
and development. 14. He said that after more than five years of devel-
opment work, Microsoft released Windows Vista. 15. By next decade
they will have replaced an old version by a new one.

Exercise 21. Change the following sentences to the Active Voice.

1. Since the last 25 years numerous distinct activities have been identi-
fied by researchers. 2. We found out that detailed design, unit testing,
integration testing had been included in construction. 3. Substantial
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creativity and judgement have been involved in the process of construc-
tion. 4. I suppose that the latest enterprise information systems will have
been adapted by some client service companies by next decade. 5. Re-
duced complexity has been recently achieved through emphasizing the
creation of the code that is simple and readable. 6. They said that our
tasks had already been defined by him. 7. A lot of efforts will have been
made to reach an agreement by next time. 8. Significant constraints
have been recently introduced in our activity. 9. I knew that some unan-
ticipated actions had been observed by him. 10. Details of the software
design will have been fleshed out by next meeting. 11. Many mathe-
matical models have been classified as: linear and nonlinear. 12. The
professor explained that the notations of the object-modelling technique
and object-oriented software engineering had been synthesized by
UML. 13. A standard modelling language will have been created by us
by that time. 14. UML has been designed to be compatible with the
leading object-oriented software development methods. 15. We learnt
that they had been used extensively to describe the functionality of
software system.

Exercise 22. Make the following sentences interrogative using the Pas-
sive Voice.

Model: Employees have already used new programs. — Have new
programs been already used by employees?

1. He had illustrated his example before we asked him about it. 2. We
will have designed a new program before they know it. 3. We have
identified primary keys very quickly. 4. We have implemented data
model by generating SQL. 5. They said that they had used the process
model in structured analysis and design methods. 6. He will have carried
out these experiments in his laboratory by next month. 7. We have used
the model due to its ability to express concurrency. 8. He has used the
task model to create high-level system. 9. They will have attached all
components by the time you ask. 10. This device has performed all cal-
culations at high speed. 11. They will have introduced significant
changes by next week. 12. [ knew that he had already determined the
types of peripherals. 13. We will have run applications on the machine
before they come. 14. He has downloaded the programs quite easily.
15. She has bought a new lightweight notebook to carry on business trip.
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Exercise 23. Complete these sentences using the correct passive form of
the verbs in brackets (Present, Past or Future Perfect Passive).

1. The teacher said that executive information systems (develop) as
mainframe computer-based programs. 2. This computer applications
(use) so far to satisfy senior executive’s needs. 3. I’'m sure that great
success (achieve) by the company by next term. 4. Computer security
problems always (consider) as a significant factor in the development of
computer technology. 5. The lecturer explained us that a web server
(hide) in a matchbox so that a few people could give an accurate count
of the number they had in their homes. 6. By next decade good preven-
tion measures (introduce) to stop unauthorized users from accessing any
part of the computer system. 7. Valuable information and services just
(protect) from publication by collective processes and mechanisms. 8. It
is impossible to determine whether a disclosure or modifications (au-
thorize) properly without authentication. 9. He informed me that infor-
mation just (share) among companies. 10. [ want to remind you that my
computer system (secure) recently. 11. He mentioned that the threats for
computer security (classify) into several categories. 12. A software flaw
(discover) by specialists recently. 13. In two year’s time the code from
the exploit program (reuse) in Trojan horses. 14. I'm very sorry to say
that his private conversation (eavesdrop). 15. I found out that the pro-
gram (intend) to act as a system of eavesdropping protocols.

Exercise 24. Use the verbs in brackets in the Active or Passive form of
Perfect Tenses.

1. The plan for construction of the system (create) before we knew
about it. 2. I hope the architect (make) a right decision by next meeting.
3. We (not find) any rough mistakes in our research. 4. I found out that
each interface in the system (mechanize) with more than one of the co-
ordination protocols. 5. It just (ensure) conceptual integrity. 6. The need
to retest components (reduce) by next experiment. 7. Up to now these
instructions (reflect) choices about particular analysis. 8. He was sure
that it (foster) the creation of the simplest solution to the system prob-
lem. 9. Lately all solutions (take into account) and a right one (choose).
10. The software (restore) by next week by a good team of specialists.
11. I think they already (define) their tasks. 12. Their achievements
(evaluate) by next summit. 13. Some trade-offs already (find). 14. He
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announced that the implementation of a complex functional feature
(split) between three groups. 15. Today I (review) multiple software
existence planes.

Exercise 25. Translate into English.

1. Bin noBijoMuB, M0 KUTbKAa CKJIAJHUX 3aBJaHb OYJIO BUKOHAHO IIMM
MPOLIECOPOM JOCHUTH MIBHAKO. 2. Ls onepamiiina cucrema Oyjae BCTaHOB-
JieHa 70 Bedopa. 3. HemogaBuo Oyiin po3po0iieHi HOBI Bepcii 1i€ei ome-
parifinoi cucremu. 4. BoHM ckazaiy, Mo pe3ybTaTH IXHIX JOCITIIHKEHb
BXE ONpPWIIOAHEHI. 5. Bci mpoOneMHi MUTaHHS 100 BIOCKOHAJICHHS
MPOTrpaMHOi CUCTeMH OyyTh BHPIIIEHI 0O HACTYIHOTO Micsms. 6. Ap-
XITeKTypa MmporpaMHOro 3abe3rneucHHs Oyiia Mpe3eHTOBaHa JTOCHTH Jie-
TajabHO. 7. S mi3HaABCH, MO B MPOIIEC MPOCKTYBAaHHS OyJiM BBEJCHI HOBI
BXUIMBI KOMIOHEHTH. 8. Jleski KpuTepii MOKpaIlleHHs MpoIecy IIaHy-
BaHHS OYyJM IMOMHO po3rIgHyTi. 9. BiH cka3aB HaM, IO BCi (PYHKINO-
HaJNbHI BUMOTH Oynu BpaxoBaHi. 10. 3Ha4HI mepeBard IbOTO METOIY
IIOWHO 3HAUIILIN TiATBEPKEHHS.

Exercise 26. Study the vocabulary to text 3.

Compatibility — cymicHicTh
backward-compatible — 3BOPOTHO CyMICHUIA, CyMiCHUI «Ha3amy (maxuti,
WO He BUKIIOYAE BUKOPUCHAHHA HONEPEOHIX
eepciti yu moougixayiit)
interoperability — ¢yHKIIOHATBHA CyMICHICTh, MOIJIHBICTH B3a€EMOI1
(npocpamuux ma anapamuux eupobie pizHux nocmas-
HUKIB)
extensibility — po3mmuproBaHiCTh, MOKIIUBICTE PO3MIAPEHHS (HAPOIIICHHS)
underlying — Takuii, 110 JICKUTH B OCHOBI, OCHOBHHUIA, TOJIOBHHUH, O0a30BUi
tolerate — BUTpUMyBaTH
fault-tolerance — BiIMOBOCTIHKICTh
resistant — cTiiikuit
recover — BiTHOBIIOBaTH(CsI)
component failure — BinMoBa enemenTa
comprise — MICTHTH B c00i
packaging — makyBaHHs
manual — TOCiOHHK; TOBITHUK, MOKAXKYHK; TIAPYIHUK
enhance — 301IBIITYBaTH, TOJIIITYBaTH
usability — 1) 3py4HiCTh KOPUCTYBaHHS, 2) IPAKTHYHICTh
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reusability — MOXKJIMBICTh IOBTOPHOTO BUKOPUCTAHHS
robustness — MIIHICTH

invalid — HeTIpaBUIILHUH, HEMIHCHUN, TTOMIUTKOBHH,
resilience — cTiHKiCTh

withstand — npoTucTosTH, BATpUMYBaTH

hostile — Boposxmii

target user — MUTLOBUI KOPUCTYBad

target audience — HibOBa ayAUTOPIS

default value — 3HaueHHs 32 3aMOBYYBaHHSIM

Exercise 27. Read and translate text 3.
Text 3. Design Considerations

There are many aspects to consider in the design of a piece of
software. The importance of each should reflect the goals the software is
trying to achieve. Some of these aspects are:

«Compatibility. The software is able to operate with other products
that are designed for interoperability with another product. For example,
a piece of software may be backward-compatible with an older version
of itself.

esExtensibility. New capabilities can be added to the software
without major changes to the underlying architecture.

eFault-tolerance. The software is resistant to and able to recover
from component failure.

eMaintainability. The software can be restored to a specified
condition within a specified period of time. For example, antivirus
software may include the ability to periodically receive virus definition
updates in order to maintain the software’s effectiveness.

eModularity. The resulting software comprises well defined,
independent components. That leads to better maintainability. The
components could be then implemented and tested in isolation before
being integrated to form a desired software system. This allows division
of work in a software development project.

ePackaging. Printed material such as the box and manuals should
match the style designated for the target market and should enhance
usability. All compatibility information should be visible on the outside
of the package. All components required for use should be included in
the package or specified as a requirement on the outside of the package.
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o Reliability. The software is able to perform a required function
under stated conditions for a specified period of time.

¢ Reusability. The software is able to add further features and
modification with slight or no modification.

¢ Robustness. The software is able to operate under stress or tolerate
unpredictable or invalid input. For example, it can be designed with a
resilience to low memory conditions.

e Security. The software is able to withstand hostile acts and
influences.

o Usability. The software user interface must be usable for its target
user/audience. Default values for the parameters must be chosen so that
they are a good choice for the majority of the users.

Exercise 28. Match the aspects to be considered in the software design
with their explanations.

1. Security a) The software can be restored to a specified
condition within a specified period of time.

2. Reusability b) New capabilities can be added to the software
without major changes to the underlying architecture.

3. Robustness ¢) The software is able to add further features and
modification with slight or no modification.

4. Usability d) The software is able to operate with other

products that are designed for interoperability with
another product.

5. Modularity e) The software is resistant to and able to recover
from component failure.

6. Maintainability = f) The software is able to perform a required
function under stated conditions for a specified
period of time.

7. Fault tolerance ~ g) The software is able to withstand hostile acts
and influences.

8. Compatibility h) Printed material such as the box and manuals
should match the style designated for the target
market and should enhance usability.

9. Packaging i) The software is able to operate under stress or
tolerate unpredictable or invalid input.

10. Extensibility j) The software user interface must be usable for
its target user/audience.
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11. Reliability k) The resulting software comprises well defined,
independent components.

Exercise 29. Answer the questions on text 3.

1. What aspects should be considered in the design of a piece of
software? 2. What is compatibility? 3. How can extensibility be
explained? 4. What does fault tolerance mean? 5. What is
maintainability? 6. What is modularity and what does it allow? 7. What
components and information should be included in the package?
8. What are reliability and reusability? 9. Why is robustness important?
10. What acts is well designed software able to withstand? 11. What is
the software user interface designed for?

Exercise 30. Compose a dialogue on different design aspects.

Exercise 31. Study the vocabulary to text 4.

Enumerate — mepemniuyBartu, nepepaxoByBaTH

concern — npo6iemMa, MUTaHHS, CIIpaBa

black-box — «4opHa ckpuHBKa», MPHUCTPiil a0o mporpamMa 3 HEBiJOMOIO
BHYTPIIIHBOIO CTPYKTYPOIO

similar — moaiOHUM YMHOM

fancy — He3BHUaitHMiA

buggy — 1110 MiCTUTh 3HAYHY KUTBKICTh TOMHJIOK, #pOGh. «TIIOUHUI)

verify — epeBipsTH, KOHTPOIIIOBATH

huddle (fogether) — 36uparu(cs) (pazom)

multiple — GaraTokpaTHwMi

open-ended — 3 MOKITUBICTIO PO3ITUPEHHS, PO3IIHPIOBAHII

immaterial — HemaTepiaabHUH, HEICTOTHUHI

inversion — iHBepCist, 3BOPOTHE ITEPETBOPEHHS

granule — TpaHyJa, YaCTHHKA

release — 1) BUBIIbHEHHS, p030JIOKYBaHHS; 2) BUBIIBHATH(CS)

tracking system — cucrema CTe:KeHHS

closure — 3aKpUTTS, IPUITUHEHHS

directed acyclic graph (DAG) — opieHToBaHuW# anuKIigyHAN Tpad

prove — 1) 1OBOAMTH, 3aCBiIUyBaTH, HiATBEPIKYBATH; 2) 3aCBiAUyBaTH,

MiATBEPIKYBaTH JOKYMEHTaMHU
proven — 10BeIeHUH, BUITPOOYBaHUH, TepeBipeHU
paradigm — 1) mapaaurma; 2) 3pa3ok, eTajoH
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pollute — 3a0bpynHIOBaTH

entity — 00’exT

derived — noxinHuii

consistency — JIOTIYHICTh, TIOCTIIOBHICTb, 3B’ I3HICTh

skip — mpomyckatu, cTpubaTH, IepecTpudyBaTH

preceding — monepeHii

frequently — gacto

distil — ountyBaTtn

commonality — criibHICTh, YHI()IKOBaHICTh

exhaustive — BUUepIHU, MTOBHAN, BUCHAXTHBHI

Computer-Aided Software Engineering (CASE) — cuctema aBTomMaTu-
30BaHOTO po3podnenHs mporpam, CASE-rexHomoris

Exercise 32. Read and translate text 4.
Text 4. Rules of Design

e Make sure that the problem is well-defined.

- All design criteria, requirements, and constraints should be enumerated
before a design is started.

- This may require a “spiral model” approach.

e What comes before how.

- i.e., define the service to be performed at every level of abstraction
before deciding which structures should be used to realize the services.

e Separate orthogonal concerns.

- Do not connect what is independent.

¢ Design external functionality before internal functionality.

- First consider the solution as a black-box and decide how it should
interact with its environment.

- Then decide how the black-box can be internally organized. Likely it
consists of smaller black-boxes that can be refined in a similar fashion.

e Keep it simple.

- Fancy designs are buggier than simple ones; they are harder to
implement, harder to verify and often less efficient.

- Problems that appear complex are often just simple problems huddled
together.

e Our job as designers is to identify the simpler problems, separate
them, and then solve them individually.

e Work at multiple levels of abstraction.
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— Good designers must be able to move between various levels of ab-
straction quickly and easily.

e Design for extensibility.

— A good design is “open-ended,” i.e., easily extendible.

— A good design solves a class of problems rather than a single instance.
— Do not introduce what is immaterial.

— Do not restrict what is irrelevant.

— Before implementing a design, build a high-level prototype and verify
that the design criteria are met.

e Details should depend upon abstractions.

— Abstractions should not depend upon details.

— Principle of Dependency Inversion.

e The granule of reuse is the same as the granule of release.

— Only components that are released through a tracking system can be
effectively reused.

¢ (Classes within a released component should share common closure.

— That is, if one needs to be changed, they all are likely to need to be
changed.

—1i.e., what affects one, affects all.

¢ (Classes within a released component should be reused together.

— That is, it is impossible to separate the components from each other in
order to reuse less than the total.

e The dependency structure for released components must be a DAG.

— There can be no cycles.

¢ Dependencies between released components must run in the direction
of stability.

e The more stable a released component is, the more it must consist of
abstract classes.

— A completely stable component should consist of nothing but abstract
classes.

e Where possible, use proven patterns to solve design problems.

e When crossing between two different paradigms, build an interface
layer that separates the two.

— Don’t pollute one side with the paradigm of the other.

o Software entities (classes, modules, etc) should be open for extension,
but closed for modification.

— The Open/Closed principle — Bertrand Meyer.
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e Derived classes must be usable through the base class interface with-
out the need for the user to know the difference.

— The Liskov Substitution Principle.

e Make it work correctly, then make it work fast.

— Implement the design, measure its performance, and if necessary, op-
timize it.

e Maintain consistency between representations.

— e.g., check that the final optimized implementation is equivalent to the
high-level design that was verified.

e Don’t skip the preceding rules!

— Clearly, this is the most frequently violated rule!!!

e Good designs can generally be distilled into a few key principles:

— Separate interface from implementation.

— Determine what is common and what is variable with an interface

and an implementation.

— Allow substitution of variable implementations via a common inter-
face.

- i.e., the “open/closed” principle.

— Dividing commonality from variability should be goal-oriented rather
than exhaustive.

¢ Design is not simply the act of drawing a picture using a CASE tool or
using graphical UML notation!!!

— Design is a fundamentally creative activity.

Notes

Orthogonal — TyT: He3aJIeKHUH

Open/Closed principle — IpUHIUT BiIKPUTTA-3aKPUTTS (OOUH 3 NPUHYUNIE
00 EKMHO-OPIEHMOBAHO20 NPOEKMYBAHHS, WO 00380AIOMb PO3POOHUKAM VCY-
HYMU NOMUIKU NPOEKMY, cOpMY8asuit HAUKPAWULl NPOeKm HA OCHO8I HAs6-
HO20 Habopy enracmusocmeli)

Liskov Substitution Principle — npunimn migcraHoBku «JIiCKOB» (3anpono-
nosanuil bapbaporo Jlickos y 1987 poyi; yeil npuHyun € 8axcausum Kpumepiem
OYIHIOBAHHSL AKOCME PiUleHb, W0 YXE8AI0I0Mb IO 4ac NoOYyO00su iepapxil HaAcli-
0y6amHsL 6 06 €EKMHO-OPIEHMOBAHOMY NPOEKMYEAHHI)

Exercise 33. Find in text 4 the English for:

HepeKOHAaTHCs, IO 3aBJaHHSA H0Ope BH3HAUYCHE; NMepepaxoBYBaTH KpH-
Tepii MPOEKTYBaHHS, BUMOTH Ta OOMEKEHHS; PO3IIISJATH PIlICHHS SIK
«YOPHY CKPUHBKY»; NETali3yBaTH MOAIOHMM YHMHOM; MICTUTH Oiniblie
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TIOMUJIOK; TIPOCTi 3aBIaHHA, 00’€lHaHI pa30M; KulbKa piBHIB aOCTpakxiil;
JIETKO PO3IIMPIOBAHHMN; BINMOBIATH KPHTEPiAM MPOCKTYBAHHS; MPUHIIAT
iHBEpCil 3aIeKHOCTEH; OPIEHTOBAHMH AIMKIIYHNN Tpad; MPHHIWIT miacTa-
HOBKH «JIiCKOBY; OIliHIOBaTH (DYHKI[IOHYBaHHs; IrHOPYBATH MOTICPEIHI Tpa-
BUJIa; MOpYIIyBaHE MNPaBHJIO; CHCTEMa AaBTOMATHU30BAHOTO PO3POOJICHHS
MPOTPaM.

Exercise 34. Discuss the rules of design. Which of them are the most
important/ more often used/ can be skipped? Can you add any other
rules to those listed above?

Exercise 35. Prepare a presentation on one of the topics:

e “Software Design Fundamentals”
e “Software Design Context”

e “Key Issues in Software Design”
e “Concurrency”

e “Design Patterns”

e “Software Design Notations”
e “Software Design Strategies and Methods”
¢ “Function-Oriented -Structured Design”

e “Object-Oriented Design”

e “Data-Structure-Centered Design”

e “Component-Based Design”

UNIT 7. DATABASES
Exercise 1. Study the basic vocabulary.

a) terms

database — 6a3a gaHux

content — 3micT, iHopMaIliiiHe HaTOBHEHHS, KOHTEHT

database management system (DBMS) — cucrema kepyBaHHs Oazamu
nmaaux (CKBJI)

database architecture — apxiTekTypa, KOHQITypallis 6a3u JaHuX

relational database model— pensmiitna Moxens 0azu qaHUX

computing system — oOUnCITIOBaIbHA CHCTEMA

server cluster — cepBepHHUii Ki1acTep

query language — MOBa 3aIuTIB (M08a KepyB8aHHs OAHUMU)

Structured Query Language (SQL) — MoBa CTpyKTypOBaHUX 3allUTiB
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XQuery— mepexpecHa MOBa 3aIUTiB
Extensible Markup Language (XML) — po3umpioBana MOBa TilEpTEKCTY

b) nouns

collection — cykymHicTbh, HA0Ip

scalability — po3mmuproBaHicTh, MacIITa0yBaHHS
security — O6e3meka

backup — pesepBHe KoOMmiFOBaHHS

facilities — 1) 3aco0u; 2) MOXKIUBOCTI

entry — eJIeMeHT, MO3HUIis

¢) verbs

involve — mepenbadatu, mym: OyTH TIOB’sI3aHUM
manage — KepyBaTH

dominate — mepeBakaTv, TaHyBaTH, JOMiHyBaTH
operate — KepyBaTH, yIpaBIsTH

categorize — knacugikyBaTu

cover — OXOILIIOBATH, MICTUTH B COOI
implement — peaizoByBaTH

d) adjectives

bibliographic — 6ibmiorpadiunmii
document-text — JOKyMEHTHO-TEKCTOBUH
operational — ekcruryaramiifHui

uncomplicated — HeycKIIaAHEHUH

specialized — cniertiaizoBaHui

identical — ogHAaKOBHI, TOTOKHUM, 11€HTHUHUI

e) adverbs

typically — 3a3Buuait

clearly — oueBuaHO, 3p0O3yMiJIO
physically — ¢izuuno

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Consist, organized, physically, document, statistical, define, access,
external, cover, type, conceptual, implement, architecture, concern, un-
complicated, backup, clearly, extensible, manage, allowance, operate,
specialized, security, bibliographic, involve, typically, entry.
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Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) collection, use, typically, involve, type, manage, data,
maintenance, search, clearly, separate, major, feature, model, dominate,
view, computing, architecture, cost, operational, provide, categorize,
support, performance, speed, cover, specific, requirement, identical;

b) digital, allow, internal, clearly, separate, major, understand,
single, physically, common, complicated, software, security, relational,
mobile, maximum, multiple, similar.

Exercise 4. Write derivatives of the words below and explain their meanings.

Model: collect — collection — collector — collective — collectively

Collect, category, maintain, type, classify, use, architect, clear, secure,
special, internal, digit, manage, concept, compute, perform, store, ex-
ternal, direction, create, physical, serve, structure, relate, accord, oper-
ate, implement.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

An organized collection of data; bibliographic, document-text and
statistical type of database content; digital databases; a database
management system; to store database contents; to allow data creation
and maintenance; search and access; database architecture; external,
conceptual and internal levels; a major feature of the relational database
model; a single database; to be physically stored and processed by the
computing system; internal architecture; to be concerned with cost,
performance, scalability and other operational matters; to provide
storage, access, security, backup and other facilities; to support
relational or XML database model; a server cluster; multiple query
languages, such as SQL or XQuery; to access the database;
performance trade-offs, such as maximum scale or maximum speed; to
cover more than one entry in these categories; offer specific features for
more specialized requirements; to be similar, but not identical.

Exercise 6. Read and translate text 1.
Text 1. Database Architecture and Management
A database consists of an organized collection of data for one or

more uses, typically in digital form. One way of classifying databases
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involves the type of their contents, for example: bibliographic,
document-text, statistical. Digital databases are managed using database
management systems, which store database contents, allowing data
creation and maintenance, search and other access.

Database architecture consists of three levels: external, conceptual
and internal. Clearly separating the three levels is a major feature of the
relational database model that dominates in 21 century databases.

The external level defines how users understand the organization of
the data. A single database can have any number of views at the external
level. The internal level defines how the data is physically stored and
processed by the computing system. Internal architecture is concerned
with cost, performance, scalability and other operational matters. The
conceptual level provides a common view of the database that is
uncomplicated by details of how the data is stored or managed.

A database management system (DBMS) consists of software that
operates databases, providing storage, access, security, backup and other
facilities. Database management systems can be categorized according
to the database model that they support, such as relational or XML, the
type of computer they support, such as a server cluster or a mobile
phone, the query languages that access the database, such as SQL or
XQuery, performance trade-offs, such as maximum scale or maximum
speed or others. Some database management systems cover more than
one entry in these categories, supporting multiple query languages.

Most DBMSs as of 2009 implement a relational model. Other
DBMS systems, such as Object DBMS, offer specific features for more
specialized requirements. Their components are similar, but not identical.

Exercise 7. Find in text 1 the English for:

OpraHi3oBaHWil Hadip JaHMX; CHCTeMa KepyBaHHsS Oa3zamMu MaHUX; iHQOP-
MalliifHe HaIlOBHEHHs 0a3W NaHWX; CTBOPEHHS NaHWX; 30BHIIIHINA, KOH-
HEeNTyaabHUH Ta BHYTPIIIHIN PiBHI; pelsiiiiHa MoJens 0a3u JTaHHuX; 00-
YHUCITIOBaJIbHA CHCTEMa; MporpaMHe 3a0e3neueHHs; 3a0e3nedyBaTu 30e-
pira"Hs, TOCTyI, O0e3MeKy, pe3epBHE KOTIIOBAHHS Ta 1HIIN MOXKIIABOCTI;
CepBEpHUil KiacTep; MOBa CTPYKTYpOBaHHUX 3aIlUTIB i EpeXpecHa MOBa
3alUTiB; KOMIPOMICHE CIiBBITHOIIECHHS (PYHKIIOHAIBHUX XapaKTepHUC-
THK; MaKCHMallbHe OXOIUIEHHS a00 MaKCHUMalbHa MIBHUAKICTH; PO3IIH-
proBaHa MOBA TIMIEPTEKCTY.
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Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. A database consists of an organized collection of data for one or more
uses, typically in analogue form. 2. One way of classifying databases
involves the type of their contents, for example: bibliographic,
document-text, statistical. 3. Digital databases are managed using
database management systems, which store database contents, allowing
data creation and maintenance, and search and other access. 4. Database
system consists of three levels, external, conceptual and internal. 5. The
internal level defines how users understand the organization of the data.
6. External architecture is concerned with cost, performance, scalability
and other operational matters. 7. The conceptual level provides a
common view of the database that is uncomplicated by details of how
the data is stored or managed. 8. A database management system
(DBMS) consists of hardware that operates databases, providing
storage, access, security, backup and other facilities. 9. Database
management systems can be categorized according to the database
model and type(s) of computer that they support, the query language(s)
that access the database, performance trade-offs, such as maximum
scale or maximum speed or others. 10. Most DBMS as of 2009 offer
specific features for more specialized requirements.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to consist of a) cost, performance, scalability

2) to store b) according to the database model

3) to allow ¢) an organized collection of data

4) to be processed by d) multiple query languages

5) to be concerned with e) a relational model

6) to provide f) database contents

7) to be categorized g) specific features

8) to support h) the computing system

9) to implement 1) data creation and maintenance

10) to offer j) storage, access, security, backup

and other facilities

132



Exercise 10. Fill in the blanks with prepositions with, in, to, for, at, by,
of where necessary.

1. A database consists ... an organized collection ... data ... one or
more uses, typically ... digital form. 2. One way ... classifying
databases involves the type ... their contents, ... example: bibliographic,
document-text, statistical. 3. Clearly separating the three levels is a
major feature ... the relational database model that dominates ... 21
century databases.. 4. A single database can have any number ... views

. the external level. 5. Internal architecture is concerned ... cost,
performance, scalability and other operational matters. 6. The
conceptual level provides a common view ... the database that is
uncomplicated ... details ... how the data is stored or managed.
7. Database management systems can be categorized according ... the
database model that they support. 8. Other DBMS systems, such as
Object DBMS, offer specific features ... more specialized requirements.
9. A single database can have any number ... views ... the external
level.

Exercise 11. Fill in the blanks with proper terms (database architecture,
external level, database management system, internal level, database,
conceptual level, object DBMS) to complete the sentences.

1. is an organized collection of data for one or more uses,
typically in digital form. 2. consists of software that operates
databases, providing storage, access, security, backup and other
facilities. 3. is a combination of external, conceptual and
internal levels. 4. defines how wusers understand the
organization of the data. 5. is a level of indirection between
internal and external. 6. defines how the data is physically
stored and processed by the computing system. 7. is a system

that offers specific features for more specialized requirements.

Exercise 12. Answer the questions on text 1.

1. What does a database consist of? 2. How can databases be classified?
3. What types of database contents are known? 4. What functions do
database management systems perform? 5. What levels does database
architecture consist of? 6. What do the external and internal levels of
database architecture define? 7. What does the conceptual level provide?
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8. What does a database management system include? 9. What
categories of database management systems can be defined? 10. What
features does Object DBMS offer?

Exercise 13. Put all possible questions to the sentences below.

1. A database consists of an organized collection of data for one or more
uses, typically in digital form. 2. Digital databases are managed using
database management systems, which store database contents, allowing
data creation and maintenance, and search and other access. 3. Clearly
separating three levels was a major feature of the relational database
model that dominates in 21* century databases. 4. A single database can
have any number of views at the external level. 5. The conceptual is a
level of indirection between internal and external. 6. Database
management systems can be categorized according to the database
model that they support, such as relational or XML. 7. Other DBMS
systems, such as Object DBMS, offer specific features for more
specialized requirements.

Exercise 14. Translate into English.

1. baza maHuX CKJIamaeThCs 3 OPraHi30BaHOTO HAOOPY MaHUX U OIHOTO
yy OUIbIIEe 3aCTOCYBaHb, 3a3BHYail y 1udposid dopmi. 2. Omun 3i
croco0iB kimacudikyBaHHS 0a3 JaHWX TOB’SI3aHUI 3 THIIOM iX BMICTY,
HampukiIaa: 6i6miorpadivyauii, JOKYMEHTHO-TCKCTOBUH, CTAaTUCTHYHUM.
3. HudpoBumu 6azamMu JaHUX KEpPYyIOTh 3 BHKOPHCTAaHHSM CHCTEM Ke-
PYBaHHS, sIKi 30€piraroTe BMIiCT 0a3 TaHUX, JO3BOJISIIOUHM CTBOPEHHS JAHUX,
MOIIyK Ta iHmME moctyn. 4. Apxirtekrypa 0a3ul aHUX CKJIaIa€ThCs
3 TpPHOX PIBHIB: 30BHINIHHOTO, KOHIICNTYAILHOTO Ta BHYTPIIITHBOTO.
5. UiTke BUOKPEMIICHHS IIUX TPhOX PIBHIB € BAXKIUBOIO O3HAKOIO PEIisi-
uiHOi Mozeni 0a3 AaHWX, sKa JOMiHye cepen 0a3 maHux 21 CTOMITTS.
6. 30BHINHIA piBeHb BH3HAYA€E, K KOPUCTYBadi PO3YMIIOTh OpraHi3a-
it qanux. 7. BHyTpimHii piBeHs BU3HAUAE, SIK JaHi 30epiraroTbes Qi-
3UYHO 1 OOpOONAIOTHCS OOYHMCIIOBAIBHOIO CHCTEMOIO. 8. BHyTpimHs
apXiTeKTypa CTOCYEThCS BapTOCTI, PYHKITIOHYBAaHHS, PO3IIHPIOBAHOCTI
Ta IHIIMX eKCILTyaTtaliiinux nutadb. 9. KoHlenryanbHUil piBeHb Ia€
3araJibHE YSIBJICHHS MPo 0a3y JaHuX, TOOTO HE MICTUTh MOAPOOHIH III0-
JI0 TOTO, SIK 3MIMCHIOEThCS 30epiraHHs JaHUX 1 KepyBaHHS HUMHU.
10. Cucrema kepyBaHHS 0a3aMH JaHHWX CKJIAZAE€THCSA 3 MPOTPaMHOTO
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3a0e3MmeyeHHs, sKe Kepye iHopmamiiiHuMu Oa3amu, 3a0e3medyrodn
30epiraHHs, JOCTYI, Oe3MeKy, pe3epBHE KOIiIOBAHHS Ta iHII MOXITHU-
Bocti. 11. CructemMu kepyBaHHS 0a3aMy JaHUX KIacH(DIKYIOTh BiIIOBITHO
10 Mojieil 0a3u JaHWX Ta TUIY KOMII'FOTEPIB, MOB 3aIlUTIB, SIKI MalOTh
JIOCTYN 10 Ii€i 0a3W JaHWUX, Ta MOXIIMBUX KOMIIPOMICHE CHIiBBiTHO-
meHHs (YHKIIOHATBHUX XapakTepucTuk. 12. O6’ekTHI cucTeMu 0a3
JTAHUX MPOIIOHYIOTh OCOOJIMBI BIACTUBOCTI IS OUIBII CIIEI[iaJIbHUX T10-
TpeO. Ix KoMIOHeHTH i TToIiOHi, MPOTE HE IICHTUYHUMU.

Exercise 15. Retell the text “Database Architecture and Management”.

Exercise 16. Study the vocabulary to text 2.

Operational database — omeparrifina 6a3a gaHux

subject matter — TemMaTuka, 3MIiCT

relatively — BiqHOCHO, IOPIBHSHO

transaction — TpaH3akuis (camocmiline abo 3asepuieHe NOBIOOMAECHHS
npo sAKyco noodito abo cmaw, 3aQikcosane HA AKOMYCb
Hocil inghopmayii i npusnavene ons iHiYiloeanHs onepayii
CKE])

customer database — kiieHTChKa 0a3a TaHUX

business — (xomepyitina) opraHizaiis

personnel database — 6a3a qaHuX TepcoHaNy, KaapiB

benefits — mineru Ta g01oMora, CoumakeT

skills data — mani npo kBaighikaiiiro

manufacturing database — TexHooriuHa 0aza JaHUX

inventory — 1) iHBeHTapu3ais; epeoOIiK; 2) HassBHI TOBapH; TOBAPHO-

MaTepiaibHi 3amacu

financial database — 6a3a qanux a1 06poOeHHs piHaHCOBOI iHpOpMAaITil

keep track of — BimcmiakoByBaTH

accounting — OyxranTepchbkuii 00IiK; (hiHAHCOBA 3BITHICTh

financial dealings — ¢iHancoBi 06opyaku

data warehouse — cxoBuILEe TaHUX

archive — apxiByBaTH, IIOMIIITyBaTH JI0 apXiBY

historical data — peTpocniekTHBHI naHi (Y 6a3zax OaHux — CYyKynHicme 0a-

HUX, OMPUMAHUX 34 MPpUSAIUli nepioo, uac)
market research — BUBUEHHS KOH IOHKTYPH, CTaHy PHHKY
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operational data — 1) po0oui gani; 2) nani moa0 GYHKIIOHYBaHHS CHC-
TEMHU, eKCIUTyaTalliifai qaHi

summarize — 1) miacyMoByBaTH; 2) 3BOJIUTH, y3aralbHIOBATH

reclassify — pexnacudikyBaru, 3MiHIOBaTH Kiacu(iKalliro, IepeBOIUTH

70 1HIIO1 KaTeropii, meperpynoBaTu

analytic(al) database — ananiTiuHa 0a3a qTaHUX

against — mym. 3

extract — BHOMpPATH, OTPIMYBATH

sales records — TOproBeJbHa CTaTHCTUKA, pEECTpallist 00CSTiB POIaXy

advertising — pexiaMa, peKJiaMyBaHHS

sales promotion — MpOCyBaHHS TOBapy, CTUMYJIIOBAHHS 30yTy

aggregate level — arperoBanuii, CyKyImHHM, KOMITJICKCHAN PiBEHb

distributed database — po3nonineHa 6a3a naHux

branch office — Bigninenns, ¢ixis

manufacturing plant — BupoOHHUIITBO, TTiATIPUEMCTBO

work site — po6ode Miclie, 00’ €T (6urxonanHs pobim)

user database — 6a3a JaHUX KOPHCTYBayiB (AOOHEHTIB)

end-user database — 6a3a JaHUX KIHIIEBUX KOPUCTYBadiB

download — 3aBaHTa)XyBaTH, CKa4yBaTu

subscription — nepenomiaTa, IaTa Harmepe

hypermedia database — rimepmeniiina 6aza qaHux

World (WWW) — «BcecBiTHE MaByTHHHS», TJI0OaTbHA TillEPTEKCTOBA

cucrema Internet

web browser — Opaysep, mporpama BeO-meperisiay, HaBiratop

while — B To#1 yac 5K, TOAl K

web crawler — TIOIIYKOBHH areHT, «IaByk»

database index — iHnekc (noka3nux) 6a3u naHuX

Exercise 17. Translate the word combinations below into Ukrainian.

Operational database; to store detailed data; to process relatively high
volumes of updates; customer databases; to record contact, credit, and
demographic information about business customers; personnel
databases; to hold information such as salary and benefits; skills data
about employees; manufacturing databases; to record details about
product components and parts inventory; financial databases; keep track
of the organization’s money, accounting and financial dealings; data
warehouse; external sources such as market research firms; to undergo
transformation; to get summarized or reclassified.
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Exercise 18. Read and translate text 2.
Text 2. Types of Databases

Operational database. These databases store detailed data about the
operations of an organization. They are typically organized by subject
matter, process relatively high volumes of updates using transactions.
Essentially every major organization on the earth uses such databases.
Examples include customer databases that record contact, credit, and
demographic information about business customers; personnel databases
that hold information such as salary and benefits; skills data about
employees; manufacturing databases that record details about product
components, parts inventory, and financial databases that keep track of the
organization’s money, accounting and financial dealings.

Data warehouse. Data warehouses archive historical data from
operational databases and often from external sources such as market
research firms. Often operational data undergo transformation on the
way into the warehouse, getting summarized, reclassified, etc. The
warehouse becomes the central source of data for use by managers and
other end-users who may not have access to operational data.

Analytical database. Analysts may do their work directly against a
data warchouse, or create a separate analytic database for online
analytical processing. For example, a company might extract sales
records for analyzing the effectiveness of advertising and other sales
promotions at an aggregate level.

Distributed database. These are databases of local work-groups
and departments at regional offices, branch offices, manufacturing
plants and other work sites. These databases can include segments of
both common operational and common user databases, as well as data
generated and used only at a user’s own site.

End-user database. These databases consist of data developed by
individual end-users. Examples of these are collections of documents in
spreadsheets, word processing and downloaded files, or even managing
their personal card collection.

External database. These databases contain data collection for use
across multiple organizations, either freely or via subscription. The
Internet Movie Database is one example.

.
via — 4€pe3, 3a JOIIOMOT 010, IJIAXOM
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Hypermedia databases. The World Wide Web can be thought of as
a database, through one spread across millions of independent
computing systems. Web browsers “process” this data one page at a
time, while web crawlers and other software provide the equivalent of
database indexes to support search and other activities.

Exercise 19. Find in text 2 the English for:

BEITMKA OpraHi3allis;, KJII€HTH OpTraHi3allii; apXiByBaTH pETPOCIECKTHBHI
JlaHi 3 omepaliiHuX 0a3 JaHWX; MepesiK 3am4acTHH;, MaTh JIOCTYI JIO
poOOUYMX NMaHWX; CTBOPIOBATH OKpPEMY aHANITHYHY 0a3y NaHUX; edek-
THBHICTh PEKJIaMH Ta MPOCYBAaHHS TOBapy; pO3MOIiJicHa 0aza JaHHX;
perioHanbHi odicu, ¢inii, BUpOOHHY] MiANPHEMCTBA Ta iHIUI 00’ €KTH;
Ha0ip JOKYMEHTIB y BUTJIAI €JICKTPOHHUX TaOJIHIIb; 0OpOOIICHHS TEKCTIB;
3aBaHTAXCHI (aiiin; HaOlp JaHWX JJIsl BUKOPUCTAHHs OaraTbMa oprasi-
3alisMU; NUISIXOM TEepeIUiaTH; TinepMexiiiHa 0aza JaHWX; mporpama
BeO-TIeperIsaay, MONTYKOBHM areHT Ta iHIIE MporpaMHe 3a0e3MeucHHS;
MiATPUMYBATH MOIIYK Ta 1HIII omepaii.

Exercise 20. Answer the questions on text 2.

1. What does an operational database store? 2. How are operational
databases typically organized? 3. What types of operational databases
are known? 4. What do data warehouses archive? 5. Who can use the
data warehouse as the central source of data? 6. What do analysts create
a separate analytic database for? 7. What is referred to as a distributed
database? 8. What kind of data do end-user databases consist of? Can
you give an example of the end-user database? 9. What does an external
database contain? 10. What kind of database is spread across millions
of independent computing systems? 11. What can web browsers and
web crawlers provide?

Exercise 21. Make up questions to the italicized parts of the sentences.

1. Operational databases store detailed data about the operations of an
organization. 2. Data warehouses archive historical data from
operational databases and often from external sources such as market
research firms. 3. Distributed databases can include segments of both
common operational and common user databases. 4. The end-user
database consists of data developed by individual end-users.
5. External databases contain data collection for use across multiple
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organizations. 6. Web crawlers and other software provide the
equivalent of database indexes to support search and other activities.

Exercise 22. Give nouns corresponding to the following verbs. Translate them.

Construct, verify, apply, define, reduce, achieve, create, anticipate,
communicate, program, operate, automate, restrict, direct, manage,
interact, organize, specify, coordinate, act, provide, distribute, store, use,
subscribe, develop, generate.

Exercise 23. Use the proper form of the Perfect or Perfect-Continuous
Tense of the verbs in brackets.

1. They (gather) data since last month. 2. He said that he (search) for
any valuable information all day yesterday. 3. When they finish I
(wait) for them for thirty minutes. 4. [ knew that he (operate) this de-
partment for three years. 5. I (analyze) the effectiveness of advertising
for two hours when the boss came. 6. Individual end-users (develop)
these databases day after day for years. 7. He (enforce) databases secu-
rity for ten years, why don’t you ask him for help? 8. Next week they
(protect) their databases from unauthorized activity for a month. 9. He
(manage) his project since last month? 10. I wanted to know whether
they (try) a new method when you called them? 11. You (work) here
for fifteen years by the time you retire? 12. I thought he (work) with
unauthorized activity for a long time before. 13. By next semester |
(study) this science for four years. 14. For two hours now we (choose)
right techniques and we (not come) to any agreement yet. 15. I won-
dered if they (use) LCD’s for a long time. 16. He (repair) peripheral
devices for five years on Monday. 17. A new specialist (try) to add a
variety of features to his device since early morning. 18. He mentioned
that he (implement) interactive computing systems for human use.
19. I (teach) engineering and design methods for two hours when you
only enter the university. 20. I asked him if he (work) as a programmer
since he graduated from university. 21. He still (improve) his skills for
a week? 22. What you (do) with this device? It isn’t working! 23. They
(try) to eliminate the need for separate power supplies before I came.
24. Since he started his work, he (contribute) to the general success
due to his exceptional skills. 25. How long they (investigate) the acci-
dent before they left. 26. He (write) his report for three hours when she
arrives. 27. I (not repair) my media player yet. 28. They (take) com-
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puter-based training course before they started teaching. 29. The users
(interact) for hours when he arrived. 30. I wonder what he (do) with
this keypad so long.

Exercise 24. Put the verbs in brackets into the proper Perfect or Perfect
Continuous form.

1. My friend is in his laboratory. He (work) hard on his experiment since
early morning. 2. I knew that since that time they (apply) these paradigms
in such areas as engineering and telecommunications. 3. The employees
(prepare) their reports for two days when the head of the department ar-
rives. 4. I wonder what you (discuss) since two o’clock. 5. “Don’t worry,
they (work) with such equipment for a long time,” he said. 6. He found out
that I already (make) an attempt to avoid the overhead. 7. He (head) this
department for two years when I began working in it. 8. They (develop) the
software for a long period of time. 9. “Look attentively! He (try) to solve
this task in his own way.” 10. He (look through) his report several times
before he realized his mistake. 11. He said that they (produce) this equip-
ment since 2005. 12. In 2012 she (teach) programming at university for ten
years. 13. He (install) a software driver since morning? 14. He asked why 1
(study) the assignment for so many hours.15. I found out that he (work)
there for ten years.

Exercise 25. Use the proper tense and voice form of the verb in brackets.

1. 'm proud that malicious individuals (not penetrate) yet our well-
designed computer system. 2. She said that she (take advantages) of this
approach for a long period of time. 3. A serious bug already (find) in the
program. 4. He (observe) this malfunction since morning. 5. The lec-
turer explained us that the denial of service attacks (not use) to gain un-
authorized access or control of a system. 6. I’'m sure all types of attacks
(prevent) successfully by next month owing to his experience. 7. They
told us that they already (analyze) all possible human errors. 8. By next
year he (work) in this department for ten years. 9. I must admit that I
(not find) any deception in his activity. 10. What kind of problem (find)
lately? 11. I (find) some vulnerabilities very quickly. 12. By tomorrow
they (work) on this project for a month. 13. They (download) large
quantities of data onto backup media since yesterday. 14. I never (en-
crypt) the storage media. 15. Some unsuccessful attempts (make) before
he came. 16. This kind of software (design) before he knew about it.
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17. You (achieve) your goals by next semester? 18. In three years’ time
he (accomplish) this work. 19. Some malicious programs just (detect) by
the administrator. 20. By nine o’clock he already (install) the program.
21. We (try) to make the computer work since five o’clock. 22. He said
that the infection (transmit) by e-mail or Microsoft word documents.
23. I think that you (not get) the consent before I come. 24. The mali-
cious software (infect) the worm into user’s local networks for years.
25. It was clear that he (try) to avoid detection and disinfection for a
long time.

Exercise 26. Change the sentences into indirect speech.

1. I asked my teacher, “How long have you been teaching this subject?”
2. The manager said, “I have just looked through your personal data.”
3. My friend told me, “I have been trying to enforce the security of my
system through access control.” 4. They asked me, “Where did you get
the experience in this work?” 5. She told them, “I have been studying
object-oriented programming for two years.” 6. He asked, “Did you give
a right definition to this term last time?” 7. We wondered, “Who man-
aged to solve these difficult problems?” 8. The teacher asked me, “Did
you complete your assignment?” 9. The dean said, “You have already
proved your serious attitude to studies.” 10. My colleague exclaimed,
“This is the best job I have ever dreamt of!”

Exercise 27. Translate the sentences into English. Mind the sequence
of tenses.

1. Mu 3HaeMo, 110 BiH 3aiiMa€ThCs MOJCPHI3ZyBaHHIM MPOrPaMHOTO 3a-
Oe3reucHHs BXKe BIPOAOBXK 0arathox pokiB. 2. S AymaB, 10 HIKIiIJIUBI
nporpaMu BusiBJeHi. 3. BoHa kaxe, 0 000B’SI3KOBO BUKOPUCTAE pe3e-
PBHI HOCI1 0 KiHI THXHA. 4. MU HE 3HAEMO, YA BOHHU BXKE OTPHMAIIN
0 Mopiiro AaHuX. 5. LlikaBo, YoMy BUSBISIOTH I1i (aiiau Tak JTOBro.
6. 51 momiTHB, IO BiH BXKE 3aITyCKaB paHille Taki nmporpaMu. 7. 5l BreB-
HEHa, IO Mii KoJiera BUSIBHTH 1€ TIOPYIISHHS J0 Bedopa. 8. Mu Gauu-
JIY, 10 BOHA 3HAWIUIA MOTPIOHUI METOJ BUPIIICHHS CKJIATHOI 3a/1adi.
9. Bukmagad mosICHHB, IO BiH BXKE PaHIIIe YCIIOTHO BUKOPHUCTOBYBAB
Taki METOJUKHU Ha mpaktuili. 10. BiH MOBiJOMUB, 1[0 HACTYITHOTO POKY
BUTIOBHUTHCA 20 POKIB, 5K BiH MpPAIlO€ CUCTEMHUM aHamiThkoMm. 11. S
OyJia BIIEBHEHA, [0 BOHW BUKOPHCTOBYIOTH PO3IIMPIOBAHY MOBY Tilep-
TEKCTy BKe MoBruil yac. 12. BoHM 3amuTtanu, KOJIU s OTPUMAB JIOCTYI
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1o 11iel 6a3u panux. 13. HaMm BUOpa MOBIIOMUIIH, 10 TakKi BUIIPOOYBaH-
HsI IPOBOJIMJIMCH PaHilllie TOCHTh YacTo. 14. BiH o0ilse, M0 BUBYUTH IIHO
00UYNCITIOBATIEHY CUCTEMY IO KIiHIIS TYDKHS. 15. MU mi3Hanwcs, 1Mo Hari
KOJIETH MiATPUMYBAIIM peaji3aiifo Horo CyMHIiBHOTO mpoekty. 16. S
Malo CyMHIBH, III0 BOHA BXX€ O3HalloMWiach 3 KOH}irypamieto 06a3u na-
Hux. 17. $1 Xody 3HATH, 1[0 BOHM BXKE CIUTAHYBaJIM Ha HACTYITHUN Ha-
BUaJIbHUH pik. 18. BiH 3quByBaBCs, 10 MM TaK JIOBI'O BUBYAJId HOBHIA
Marepian. 19. Bona 3anmuTana MeHe, e s 3HAHUTIOB 1H(OPMAITIIO TIPO ITF0
cuctemy. 20. BiH BHeBHEHHMI, 110 MU OTPUMAEMO MIJIbTU Ta JOIOMOTY
IO HACTYITHOTO MIiCSIIS.

Exercise 28. Study the vocabulary to text 3.

Denote — o3Hauatu
unauthorized activity — HempaBoMipHa, HECAHKITIOHOBaHa MisUTbHICTD,
HECaHKI[IOHOBaHi mii
enforce — 3MIITHIOBATH, ITOCUITIOBATH
auditing — peBi3is / mepeBipKa CUCTEMHU, C/leHe. ayAUTyBaHHS
encryption — KOJyBaHHS, IUPPYBaHHS
authentication — aBTeHTH(]iKAIIIs, TIATBEPKEHHS aBTEHTUYHOCTI, 1/1¢H-
TU(iKamis
authorization — aBropu3artis
transmit — rnepengaBar,
encrypt — mmmpyBaTH, KOJAyBaTH
decrypt — po3mmdpoByBaTH
query result — pe3ynbTaT 3amnuTy
confidentiality — koH(}igeHIIIIHICT, CEKPETHICTD
govern — KepyBaTu
release — 1) myOmikauis; 2) HaJaHHS
driving record — ocoboBa kapTKa BOis
log — )xypHan peectpanii
Office — ynpaBiiHHS YIOBHOBa)XEHOTO 3 MMUTaHb iHPOpMAaIIii
lock (out) — GiokyBatH, BigMHUKaTH
shared lock — OnokyBaHHS i3 3a0€3MEUEHHSIM CIUIBHOTO JOCTYIY (00
Habopy dawux)
exclusive lock — G1okyBaHHS 13 3a0€3MeUEHHAM B3a€EMOBUKITIOYAIHLHOTO
IIOCTYILY (00 Habopy 0aHux)
read lock — 6oKyBaHHS 3YUTyBaHHS
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write lock — 6okyBaHHS 3anUCy

deadlock — B3aemHe 610KyBaHHS, 1pO. KINiHY

ensure — rapaHTyBaTH, 3a0e3MedyBaTh

granularity — piBeHb MOAYJIBHOCTI (Cucmemu), «TpaHyISIPHICTE

coarse — BeJINKOMOIYJIbHUM

fine-grained — npiOHOMOIY THHMIA

intermediate — MPOMiXHHHA

Relational Database Management System (RDBMS) — cucrema xepy-

BaHHS PEISIIIIHOIO 0623010 TaHUX

implicitly — HeoueBHIHO, IMILTIIUTHO, BCEPEHHI

explicitly — ogeBUIHO, EKCITIIMTHO, CKCIUIIKOBAHO, 30BHI

persist — 3anmumaTucs, 30epiraTics, MpoAOBKYBaTH iICHYBaTH

isolation — i30;1bOBaHICTh

reduce — 3MeHIITYBaTH, 3HW)KYBATH, MOCIa0II0OBATH

concurrency — 1) mapaneni3m; 2) B3a€MHa CYMICHICTb (61acmugicmb
00’ekmi6 8 06’ €KMHO-OPIEHMOBAHOMY NPOSPAMYBAHHI)

abort — mepepuBaTH, aBapiifHO 3aBEPIITYBATH

Exercise 29. Translate the word combinations below into Ukrainian.

Database security; to denote the system, processes, and procedures; to
connect to the database via authentication; to record information about
database activity; to encrypt and decrypt data; to protect medical
history, driving records, telephone logs; the Office of the Information
Commissioner; to hold personal data in digital format such as
databases; locking; to modify a resource; to provide one method of
ensuring data; granularity; to cover an entire database; rows in a
RDBMS table; shared or exclusive locks; to be created implicitly by the
DBMS; explicitly at the transaction’s request; to read and write locks; to
reduce performance and/or concurrency.

Exercise 30. Read and translate text 3.
Text 3. Database Security

Database security denotes the system, processes, and procedures
that protect a database from unauthorized activity. DBMSs usually
enforce security through access control, auditing, and encryption.

Access control manages who can connect to the database via
authentication and what they can do via authorization. Auditing records
information about database activity: who, what, when, and possibly
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where. Encryption protects data at the lowest possible level by storing
and possibly transmitting data in an unreadable form. The DBMS
encrypts data when it is added to the database and decrypts it when
returning query results. This process can occur on the client side of a
network connection to prevent unauthorized access at the point of use.

Confidentiality. Law and regulation governs the release of
information from some databases, protecting medical history, driving
records, telephone logs, etc. Organizations based in the United Kingdom
and holding personal data in digital format such as databases must
register with the Office of the Information Commissioner.

Locking. When a transaction modifies a resource, the DBMS stops
other transactions from also modifying it, typically by locking it. Locks
also provide one method of ensuring that data does not change while a
transaction is reading it or even that it doesn’t change until a transaction
that once read it has completed.

Granularity. Locks can be coarse, covering an entire database,
fine-grained, covering a single data item, or intermediate covering a
collection of data such as all the rows in a RDBMS table.

Lock types. Locks can be shared or exclusive, and can lock out
readers and/or writers. Locks can be created implicitly by the DBMS
when a transaction performs an operation, or explicitly at the transaction
request. Shared locks allow multiple transactions to lock the same
resource. The lock persists until all such transactions complete.
Exclusive locks are held by a single transaction and prevent other
transactions from locking the same resource. Read locks are usually
shared, and prevent other transactions from modifying the resource.
Write locks are exclusive, and prevent other transactions from
modifying the resource. On some systems, write locks also prevent other
transactions from reading the resource.

Isolation. Isolation refers to the ability of one transaction to see the
results of other transactions. Greater isolation typically reduces
performance and/or concurrency, leading DBMSs to provide
administrative options to reduce isolation.

Deadlocks. Deadlocks occur when two transactions each require
data that the other has already locked exclusively. Deadlock detection is
performed by the DBMS, which then aborts one of the transactions and
allows the other to complete.
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Exercise 31. Find in text 3 the English for:

3axuiary 0a3y JaHWX BiJl HECAHKIIIOHOBAHUX JIiif; CUCTEMa KepyBaHHsS Oa-
3010 JTAaHWX; TIOCFUTFOBATH O€3MeKy depe3 KepyBaHHS TOCTYIIOM, PEBI3ii0 CHC-
TEMH Ta KOAyBaHHS; 30epiraHHs i NepeiaBaHHs JaHUX B HEUUTaNBHIN (op-
Mi; pe3yJIbTaTH 3aIUTiB; 3 KIEHTCHKOTO OOKY MEPEKHOTO 3’€THAHHS; OIPH-
JIFOJTHEHHs 1H(pOpMaIlii; JO3BOJATH OaraTtopa3oBi TpaH3aKIIil; HE TO3BOJISTH
THIIMM TpaH3aKLisiM 3MiHIOBaTH PECYpC; BXKUBAaTH aMiHICTPaTHBHHX 3aXO-
ITiB; BUSBJICHHS B3a€MOOJIOKYBaHHST; IIEPEPHUBATH OITHY 3 TPAH3AKIIiH.

Exercise 32. Put all possible questions to the sentences below.

1. Database security denotes the system, processes, and procedures that
protect a database from unauthorized activity. 2. DBMSs usually
enforce security through access control, auditing, and encryption.
3. Organizations based in the United Kingdom and holding personal
data in digital format such as databases must register with the Office.
4. Exclusive locks are held by a single transaction and prevent other
transactions from locking the same resource. 5. Deadlock detection is
performed by the DBMS, which then aborts one of the transactions and
allows the other to complete.

Exercise 33. Give nouns corresponding to the following verbs. Translate them.

Denote, protect, enforce, connect, store, transmit, encrypt, decrypt, add,
govern, register, modify, provide, ensure, cover, create, perform, allow,
persist, prevent, refer, reduce, lead, analyze, justify, require, abort.

Exercise 34. Find the opposites of the following words in text 3 and
using them make up sentences of your own.

Authorized, weaken, ensure, decrypt, openness, analogue, coarse,
exclusive, implicitly, single, different, readable, continue, start, increase.

Exercise 35. Answer the questions on text 3.

1. What does database security denote? 2. What can access control
manage? 3. What kind of information does auditing record? 4. How is
data protected by means of encryption? 5. What do law and regulation
govern? 6. How does the DBMS stop other transactions from
modifying? 7. What types of locks are known and what are they
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designed for? 8. What can locking significantly affect? 9. What does
isolation refer to and what does it typically reduce? 10. When do
deadlocks usually occur?

Exercise 36. Find some additional information and speak on database
architecture and management systems.

Exercise 37. Study the vocabulary to text 4.

Post-relational database model — moct-pensiiitna Monens 60a3u JaHUX

alternate — anpbTepHATUBHUN, 1HIITHI

hybrid database — ribpuana 6a3a gaHux, 6a3za JaHUX 31 3MILIAHOIO («2i6-

PUOHOI0») CTPYKTYPOIO

object-enhanced — 00’ €KTHO-pO3IMTHUPEHAINA

incorporate — 00’ €IHyBaTH, MICTUTH Y CBOEMY CKJIaJIi

cast (p., pp. cast) — mym. IpeACTaBISTU

in terms of — "epes, y BUTIsAL

pre-date — nmepemyBaTH, BifOyBaTHCsI, CTaTHCSA (neped Yumoch)

plausible — nepexonaMBHl, BUNIPaBIaHUN

object database model — Moenb 00’ €KTHOT 6231 TaHUX

object oriented paradigm — 00’ €KTHO-Opi€EHTOBaHA MapaauTMa

object-oriented programming — 00’€KTHO-OpPi€HTOBaHE MPOTrpaMyBaHHS

engineering database — KOHCTpyKTOpChKa 06a3a qaHuX

spatial database — po3ocepemkena 6a3a JaHuX

conglomeration — KOHTJIOMEpAT, CyMill

overhead — 1) cimy>k00Bi, MPOTOKOJIbHI CUTHAKM a00 AaHi; 2) BUTpATH
00YHCITIOBATIBHUX PECYpCiB; 3) HaKIaIHI BUTpATH

impedance mismatch — po3y3romkeHicTb iHTepheHCiB (po3bidicHicms

Midic inmepgheticamu 06 ’exkma 6asu 0aHux)
variety — 1) pi3sHOMaHITHICTB; 2) BiIMiHHICTh, PO301’>KHICTh

Exercise 38. Translate the word combinations below into Ukrainian.

Relational and post-relational database models; hybrid database; object-
enhanced relational database model system (RDBMS); to extend
relational systems with non-relational features; historically pre-rela-
tional products; the application-programming world; to avoid the
overhead of converting information; to convert information between its
representation in the database and in the application program; to
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introduce key ideas of object programming; to approach the problem
from the application-programming side; to make the objects persistent;
to require some kind of query language; to provide language-level
functionality; objects based on their information content; to define an
object-oriented data model.

Exercise 39. Read and translate text 4.
Text 4. Database Models

Post-relational database models. Products offering a more general
data model than the relational model are sometimes classified as post-
relational. Alternate terms include “hybrid database”, “object-enhanced
RDBMS” and others. The data model in such products incorporates
relations but is not constrained by E.F. Codd‘s Information Principle,
which requires that all information in the database must be cast
explicitly in terms of values in relations and in no other way. Some of
these extensions to the relational model integrate concepts from
technologies that pre-date the relational model. For example, they allow
representation of a directed graph with trees on the nodes.

Some post-relational products extend relational systems with non-
relational features. Others arrived in much the same place by adding
relational features to pre-relational systems. Paradoxically, this allows
products that are historically pre-relational to make a plausible claim to
be post-relational.

Object database models. In recent years, the object-oriented
paradigm has been applied in areas such as engineering and spatial
databases, telecommunications and in various scientific domains. The
conglomeration of object-oriented programming and database
technology led to this new kind of database. These databases attempt to
bring the database world and the application-programming world closer
together, in particular by ensuring that the database uses the same type
system as the application program. This aims to avoid the overhead
(sometimes referred to as the impedance mismatch) of converting
information between its representation in the database (for example as
rows in tables) and its representation in the application program
(typically as objects). At the same time, object databases attempt to
introduce key ideas of object programming, such as encapsulation and
polymorphism, into the world of databases.
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A variety of these ways have been tried for storing objects in a
database. Some products have approached the problem from the
application-programming side, by making the objects manipulated by
the program persistent. This also typically requires the addition of some
kind of query language, since conventional programming languages do
not provide language-level functionality for finding objects based on
their information content. Others have attacked the problem from the
database end, by defining an object-oriented data model for the
database, and defining a database programming language that allows
full programming capabilities as well as traditional query facilities.

Exercise 40. Find in text 4 the English for:

MICTUTH B CBOEMY CKJIQJIi CITIBBIZHOIICHHS, OyTH MOJAHHUMH y BUIVISI 3HA-
YeHb Y CITIBBIJHOIICHHSIX; BKITFOUATH B ce0€ 1/1ei; TEXHOJIOT I, SIKi IePeIy 0Th
PETALIHIA MOZEIN; T03BOJISTH TIPEICTABICHHS; CIIPSIMOBaHMi rpad 3 mepe-
BaMH y BYy3JIaX; BUTPABIAHO MPETCHIYBATH; MOJe 00’ €KTHUX 0a3 aHWX;
KOHCTPYKTOPCBKI Ta po30cepe/keHi 0a3u JTAHWX; PI3HOMAHITHI HAYKOBI
cdepr; cyMmimn 00’€KTHO-OPIEHTOBAHOTO TIPOTpaMyBaHHS 1 TEXHOIOTii 0a3
JIAHKX; 1HKANCYJSIiA i momiMopdism; 30epiranHs 00’€kTiB y 0a3i JaHuX;
3BHYAifHI MOBH MPOTpaMyBaHHs; MOBa IPOTrpaMyBaHHs 0a3 TaHUX; YCI MOXK-
JIMBOCTI ITPOTPaMyBaHHs, a TAKOXK TPAIHIIIHI 3aCO0M OpraHi3altii 3armTiB.

Exercise 41. Answer the questions on text 4.

1. What products are classified as post-relational? 2 What does the data
model in post-relational products incorporate? 3. What concepts do
extensions to the relational model integrate? 4. What do post-relational
products extend relational systems with? 5. In what areas has object-
oriented paradigm been recently applied? 6. What led to the object
database model? 7. What do object databases attempt to do? §. What
has been tried for storing objects in a database? 9. Why is addition of
some kind of query language required? 10. What does defining a
database programming language allow? 11. What are the main features
of post-relational and object database models?

Exercise 42. Make up questions to the italicized parts of the sentences.

1. Products offering a more general data model than the relational
model are sometimes classified as post-relational. 2. Some of these

148



extensions to the relational model integrate concepts from technologies
that pre-date the relational model. 3. In recent years, the object-
oriented paradigm has been applied in areas such as engineering and
spatial databases, telecommunications and in various scientific
domains. 4. The conglomeration of object-oriented programming and
database technology led to this new kind of database. 5. A variety of
these ways have been tried for storing objects in a database.
6. Conventional programming languages do not provide language-level
Sfunctionality for finding objects based on their information content.

Exercise 43. Write derivatives of the words below and explain their meanings.

Classify, incorporate, require, integrate, extend, arrive, add, apply, lead,
use, refer, ensure, avoid, convert, introduce, store, manipulate, provide,
base, define.

Exercise 44. Decipher the abbreviations below:
DBMS, RDBMS, WWW, SQZ, XMZ, DAG, CASE.

Exercise 45. Write a summary of the text “Database Models” .

UNIT 8. HUMAN-MACHINE INTERFACE
Exercise 1. Study the basic vocabulary.

a) terms
Human-Machine Interface (HMI) — inTepdetic «mroanHa — MarimHay,
JIFOTMHO-MAITMHHAN iHTEpdeiic

operator interface terminal — TepMmiHal OmepaToOpCLKOro iHTEpdeEicy,
MOJYJIb 3B’ 3Ky OIlepaTopa 3 00’ €KTOM

programmable function key — nmporpamoBaHa QyHKIIOHaTFHA KJIaBima

full keypad — moBHa momomixkHa Ki1aBiaTypa

alphanumeric display — ungpoBo-, nudpo-nirepauii tucmien

graphic display — rpadiunuii nucrureit

backlit display — ekpaH 3 migcBidyBaHHIM

operating temperature — poboda Temreparypa

operating humidity — po6oua BoJoricTh

flat panel display (FPD) — mmockomanemnsHAN TUCTUICH

liquid-crystal display (LCD) — pinkokpucraniuamii aucruieii / PK-aucrueit

gas plasma technology — razopo3psiiHa TeXHOJIOTis
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liquid crystal solution — pigKokpHcTaniYHUA PO3UNH
polarizing material — noxsipuzaniiauii MaTepian
passive matrix display — PK-expan / qucruieii 3 macHBHOIO MaTpHIICIO
active matrix display — PK-ekpan / mucruieit 3 ak THBHOIO MaTPHIICIO
gas plasma display — ra3opo3psiHuil TucIieH, mIa3MoBHi TUCTLICH
response time — 9ac BIATYKY (uac, nompionuii komn romepy 0Jis 8iono-
8i0i Ha 3anum,)
array of pixels — MacuB eneMeHTiB 300paXeHHS
performance specifications — 1) ekcroryarariiiiai / poboui xapakrepuc-
THKH; 2) BUMOTH JI0 XapaKTEPUCTUK
hard drive capacity — 00CsIT 3KOPCTKOTO TUCKY
input/output (I/0) interface — inTepdeiic BBeIeHHA-BUBEACHHS
I/O parallel peripheral bus — mapanensna nmepudepiiina mIHa BBEICHH-
BUBE/ICHHS
/O port — mopT BBeICHHA—BUBECHHS
Ethernet — mepesxa (mpotoko, cranaapT, TexHonoris) Ethernet
small computer systems interface (SCSI) — inTepdeiic Mmamux o0UUCITIO-
BaJIbHUX cucTeM, iHTepdeiic SCSI
universal serial bus (USB) — yHiBepcasibHa MOCHiZOBHA LIMHA, IIWHA
USB
local area network (LAN) — nokanbHa (00unciIOBaNbHa) Mepexa, IOM
bus topology — mmHHA TOMONOTIs (Mononoeia JIOM, y axiii yci abo-
HeHmu NIHIUHO nid €0HaHi 00 oOHiel mazicmpani (wu-
HU) nepecunants OaHux)
star topology — Tononoris «3ipka» (mononozis JIOM, y saxiu npucmpoi i
KoMn romepu 3 €0HaHi padianbHuMu
JUHIAMU 3 YEHMPATbHUM 8Y3/10M)
data transfer rate — IIBUIKICTh IEPECUIIAHHS JaHUX
balanced serial interface — 3piBHOBa)keHMH TOCTIIOBHUM iHTEpdeiic
device-independent protocol — ammapaTHO-HE3JISKHUH TTPOTOKOIT
software driver — mporpamHuwuii apaiisep
real-time clock — ronMHHUK pearbHOTO Yacy
Power-over-Ethernet (PoE) equipment — ycrarkyBanss / oOiagHaHHSI
kuBJeHHs yepe3 Ethernet
electromagnetic interference (EMI) — enexTpomarHitHi 3aBamu (HaseOerHs)
radio frequency interference (RFI) — panmiozaBaau, pamiouacToTHi HaBe-
JEHHS
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National Electronics Manufacturers Association (NEMA) — Hamionains-
Ha acoliamis BUPOOHHKIB e€JIEeKTPOYyCTAaTKyBaHHS,
acomianis NEMA

b) nouns

device — npucTpiii, MmexaHizm

knob — kyssicta pyuka, KHOTIKa

lever — BaxiIb KEPYBaHHSI, PETYIIOBAHHS, PyUJKa, PYKIiB’s

dimensions — po3Mipu

rating — 1) mapameTp, po3paxyHKOBa BEIWYHMHA; 2) MOTY>KHICTh, HOMi-

HaJIbHA XapaKTePUCTUKA

sheet — muCT (TyT: MONAPHU3AIIHHOTO MaTepiay)

grid — pemriTka, ciTka

wire — ApiT, IpoBix

intersection — mepeTrH, TOYKA, JiHiI IEPETUHY

subpixel — cybemeMeHT 300paXkeHHs, CyOITiKCcehb

stylus — cTunyc (nepo 0ns 66edeHHss OaHUX y NAAHUWIEMHUX HOYMOYKAX i

Kuuienvkosux 11K)
shielding — ekpaHyBaHHS (cnoci6 3axucmy nepedasaibHo20 cepedosuyd
8I0 e1eKMPOMASHIMHUX 3A640)
enclosure — 1) kopmyc; 2) oropoxa, 3aropoxa; 3) oOropoJKyBaHHS;
4) BryIageHHs (emicm KoHBepma)

¢) verbs

trap — BMIlITyBaTH

align — opieHTYyBaTH

switch on/off — BMuKaTH/BUMHUKATH

react with — Bctymaru B peakiito (3 uumocy)
design — 1) mpoekTyBaTy; 2) MpU3HAYATH

d) adjectives

monochrome — MOHOXPOMHUH, OTHOKOJIIPHUH, OTHOTOHHUI
web-enabled — BeG-opieHTOBaHMI

networkable — Takwii, 1110 i1’ €THYETHCS 10 KOMIT IOTEPHOT MEPExKi
harsh — xopcTkuii, cyBopuit

e)adverbs
directly — 6e3mocepeHbO, MPSMO, TOUHO
altogether — 30BCiM, IIJIKOM, HIJTKOBUTO
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Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Intersection, select, networkable, network, align, device-independent,

topology, contain, electromagnetic, environment, meet, universal,
rating, react, commonly, feature, appropriate, eliminate, array, directly,
altogether, capacity, monochrome, interact, enclosure, intelligent, differ.

| | | | | | | | | |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:
a) device, include, available, graphic, display, standard, message, control,
react, differ, performance, transmission, allow, variety, eliminate, separate,
offer, commonly, design, appropriate, harsh, association;
b) improve, programmable, digital, software, important, available,
appropriate, device-independent, horizontal, connect, common, periphe-
ral, active, local, balance.

Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: interact — interaction — interactor — interactive — interactively

Interact, control, provide, process, human, use, current, contain, color,
perform, network, connect, power, separate, supply, design, differ,
appropriate, intelligent, react, eliminate, allow.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

Human-machine interface; operator interface terminal; to include knobs,
levers, and controls; alphanumeric or graphic displays; to use liquid
crystal display (LCD) or gas plasma technologies; performance
specifications; processor type; random access memory (RAM) and hard
drive capacity; to allow connections to peripherals such as mice,
keyboards, and modems; small computer system interface (SCSI);
universal serial bus (USB); device-independent protocol; low-to-
medium speed peripheral device connections; web-enabled or net-
workable devices; to provide real-time clock support; electromagnetic
interference (EMI); to meet standards from the National Electronics
Manufacturers Association (NEMA).
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Exercise 6. Read and translate text 1.
Text 1. Human-Machine Interface Design

Human-machine interfaces (HMI) are operator interface terminals
with which users interact in order to control other devices. Some
human-machine interfaces include knobs, levers, and controls. Others
provide programmable function keys or a full keypad. Devices that
include a processor or interface to personal computers (PCs) are also
available. Many human-machine interfaces include alphanumeric or
graphic displays. For ease of use, these displays are often backlit or use
standard messages. When selecting human-machine interfaces,
important considerations include devices supported and devices
controlled. Device dimensions, operating temperature, operating
humidity, and vibration and shock ratings are other important factors.

Many human-machine interfaces include flat panel displays (FPDs)
that use liquid crystal display (LCD) or gas plasma technologies. In
LCDs, an electric current passes through a liquid crystal solution that is
trapped between two sheets of polarizing material. The crystals align
themselves so that light cannot pass, producing an image on the screen.
LCDs can be monochrome or colour. Colour displays can use a passive
matrix or an active matrix. Passive matrix displays contain a grid of
horizontal and vertical wires with an LCD element at each intersection.
In active matrix displays, each pixel has a transistor that is switched
directly on or off, improving response times. Unlike LCDs, gas plasma
displays consist of an array of pixels, each of which contains red, blue,
and green subpixels. In the plasma state, gas reacts with the subpixels to
display the appropriate colour.

Human-machine interfaces differ in terms of performance
specifications and [/O ports. Performance specifications include
processor type, random access memory (RAM) and hard drive capacity,
and other drive options. I/O interfaces allow connections to peripherals
such as mice, keyboards, and modems. Common I/O interfaces include
Ethernet, Fast Ethernet, RS232, RS422, RS485, small computer systems
interface (SCSI), and universal serial bus (USB). Ethernet is a local area
network (LAN) protocol that uses a bus or star topology and supports
data transfer rates of 10 Mbps. Fast Ethernet is a 100 Mbps
specification. RS232, RS422, and RS485 are balanced serial interfaces
for the transmission of digital data. Small computer systems interface
(SCSI) is an intelligent I/O parallel peripheral bus with a standard,
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device-independent protocol that allows many peripheral devices to be
connected to the SCSI port. Universal serial bus (USB) is a 4-wire,
12-Mbps serial bus for low-to-medium speed peripheral device
connections.

Human-machine interfaces are available with a variety of features.
For example, some devices are web-enabled or networkable. Others
include software drivers, a stylus, and support for a keyboard, mouse,
and printer. Devices that provide real-time clock support use a special
battery and are not connected to the power supply. Power-over-Ethernet
(PoE) equipment eliminates the need for separate power supplies
altogether. Human-machine interfaces that offer shielding against
electromagnetic interference (EMI) and radio frequency interference
(RFI) are commonly available. Devices that are designed for harsh
environments include enclosures that meet standards from the National
Electronics Manufacturers Association (NEMA).

Exercise 7. Find in text 1 the English for:

JOTMHO-MAIIMHHUN iHTepdeiic; KepyBaTH IHITUMHU TPUCTPOSIMH; TIPOT-
paMoBaHi (YHKLIOHANbHI KIaBillli Ta MOBHA JOMOMDXHA KiIaBiaTypa;
BiOpamiiiHi Ta yAapoCTiliKi XapaKTepUCTHKH; TUIOCKOIIAHEIBHUN IUC-
Jeli; eIeKTPUYHHUH CTPYM; CTBOPIOBATH 300pa)kKe€HHS Ha €KpaHi; MOHOX-
POMHI 1 KOJIbOPOBI JIHCILIET; BUKOPUCTOBYBATH aKTHBHY Ta MACHBHY Mart-
PHILIO; TPUCKOPIOBATH Yac BiAMOBi[i; MIa3MOBHMA AWCIUICH; CKJIAAATUCS
3 MAacHWBY EJEMEHTIB 300pakeHHS, iHTep(delc BBEICHHI-BHUBEICHHS;
MPOTOKOJ JIOKAIbHOI OOYMCIIOBAJIBHOT MEpEeXKi; IIMHHA TOMONOTiA 1
TOTIOJIOTIS «3ipKa»; MIBUIKICTh NMEPECHIIaHHS JaHUX; CTAaHJAPTHHUN ama-
paTHO-HE3alleKHUH TPOTOKOI;, nepudepiitHuii mpucTpiit; pi3HOMaHITHI
BJIACTHUBOCTI; JDKEPEIIO KUBJICHHS;, paio3aBaiy.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. Human-machine interfaces are operator interface terminals with
which users interact in order to control other devices. 2. Some personal
computers include knobs, levers, and controls. Others provide
programmable function keys or a full keypad. 3. Device dimensions,
operating mode, operating humidity, and vibration and shock ratings are
other important factors. 4. In LCDs, an electric current passes through a
liquid crystal solution that is trapped between two sheets of polarizing

154



material. 5. Black-and-white displays can use a passive matrix or an active
matrix. 6. Active matrix displays contain a grid of horizontal and vertical
wires with an LCD element at each intersection. 7. In passive matrix displays,
each pixel has a transistor that is switched directly on or off, improving
response times. 8. Human-machine interfaces differ in terms of performance
specifications and I/O ports. 9. Performance specifications include processor
type, read-only memory, and hard drive capacity, and other drive options.
10. Ethernet is a wide area network protocol that uses a bus or star topology
and supports data transfer rates of 10 Mbps. 11. Small computer systems
interface (SCSI) is an intelligent 1/O parallel peripheral bus with a standard,
device-independent protocol that allows many peripheral devices to be
connected to the SCSI port. 12. Universal serial bus is a 4-wire, 12-Mbps
serial bus for low-to-medium speed peripheral device connections. 13. De-
vices that provide real-time clock support use some special equipment and
are connected to the power supply. 14. Power-over-Ethernet equipment
eliminates the need for alternate power supplies altogether.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to interact a) response times

2) to include b) connections to peripherals

3) to use ¢) an array of pixels

4) to pass through  d) the need for separate power supplies

5) to improve e) gas plasma technologies

6) to consist of f) in order to control other devices

7) to display g) a liquid crystal solution

8) to differ h) the appropriate colour

9) to allow i) knobs, levers, and controls

10) to eliminate j) in terms of performance specifications and
I/O ports

Exercise 10. Fill in the blanks with prepositions in, on, of, at, with, to,
between, through, for, from, as, off where necessary.

1. Human machine interfaces are operator interface terminals ... which
users interact ... order ... control other devices. 2. ... LCDs, an electric
current passes ... a liquid crystal solution that is trapped ... two sheets

polarizing material. 3. Passive matrix displays contain a grid ...
horizontal and vertical wires ... an LCD element ... each intersection.
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4. ... active matrix displays, each pixel has a transistor that is switched
directly ... or ... , improving response times. 5. Unlike LCDs, gas
plasma displays consist ... an array ... pixels, each ... which contains
red, blue, and green subpixels. 6. I/O interfaces allow connections ...
peripherals such ... mice, keyboards, and modems. 7. Human-machine
interfaces are available ... a variety ... features. 8. Devices that are
designed ... harsh environments include enclosures that meet standards
.. the National Electronics Manufacturers Association (NEMA).

Exercise 11. Fill in the blanks with proper terms(power-over-Ethernet
equipment, flat panel displays, LCDs, Ethernet, human machine
interfaces, performance specifications, gas plasma displays, universal
serial bus (USB), small computer systems interface (SCSI), 1I/O
interfaces) to complete the sentences.

1. are operator interface terminals with which users interact in
order to control other devices. 2. use liquid crystal display (LCD)
or gas plasma technologies. 3. can be monochrome or colour. 4.

consist of an array of pixels, each of which contains red, blue, and
green subpixels. 5. include processor type, random access memory
(RAM), and hard drive capacity, and other drive options. 6. allow
connections to peripherals such as mice, keyboards, and modems.
7. is a local area network (LAN) protocol that uses a bus or star
topology and supports data transfer rates of 10 Mbps. 8. is an
intelligent 1/O parallel peripheral bus with a standard, device-independent
protocol that allows many peripheral devices to be connected to the SCSI
port. 9. is a 4-wire, 12-Mbps serial bus for low-to-medium speed
peripheral device connections. 10. eliminates the need for separate
power supplies altogether.

Exercise 12. Answer the questions on text 1.

1. What is a human-machine interface? 2. What do human-machine
interfaces include? 3. What do important considerations include when
selecting human-machine interfaces? 4. What technologies do flat panel
displays employ? 5. What does an electric current pass through in
LCDs? 6. What types of LCDs are there? 7. What kinds of matrix do
colour displays use? 8. What do passive matrix displays contain?
9. How does the active matrix display work? 10. What do gas plasma
displays consist of? How do they produce appropriate colours? 11. What do
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human-machine interfaces differ in? 12. What do performance
specifications include? 13. What is Ethernet? 14. What is the small
computer system interface? What does it allow? 15. What is the universal
series bus? 16. What features are human-machine interfaces available
with? 17. What do devices providing real-time clock support use? 18. What
eliminates the need for separate power supplies in human-machine
interfaces? 19. What do human-machine interfaces offer to fight
electromagnetic and radio frequency interference? 20. What do devices
designed for harsh environments include?

Exercise 13. Put all possible questions to the sentences below.

1. Human-machine interfaces are operator interface terminals with which
users interact in order to control other devices. 2. In LCDs, an electric
current passes through a liquid crystal solution that is trapped between two
sheets of polarizing material. 3. Colour displays can use a passive matrix or
an active matrix. 4. Performance specifications include processor type,
random access memory and hard drive capacity, and other drive options.
5. Ethernet is a LAN protocol that uses a bus or star topology and supports
data transfer rates of 10 Mbps. 6. Devices that are designed for harsh
environments include enclosures that meet standards from the National
Electronics Manufacturers’ Association (NEMA).

Exercise 14. Translate into English.

1. JlromuHO-MamMHHI iHTepdeiicH — 11e TepMiHAIM ONepaTopChKOro iHTep-
(elicy, 3 SKUMH KOPUCTYBadi B3a€MOIIIOTh JJIsl KePYBAHHS HIIIMMH TIPUCT-
posimu. 2. Jlesiki JIIOMMHO-MAlIMHHI iHTEpQEHcH MaloTh KYJSICTI PYUKH,
Ba)KENI Ta OpraHM KepyBaHHs. [HIIN MaroTh mporpaMoBaHi (DyHKITIOHATBHI
Kj1aBimi abo TIOBHY JOMOMDKHY KiaBiaTypy. 3. barato JroIMHO-MAITHHHIX
iHTepdeiiciB MaroTh MU(po-JIiTepHi Ta rpadivyHi aucriel i3 3aaHIM ITiICBI-
YyBaHHSIM 1 BAKOPUCTOBYIOTh CTaHAApTHI MoBizomieHHsL. 4. [lnockonanensHi
JWCTIE] BUKOPUCTOBYIOTh TEXHOJIOTTI PIAKOKPUCTAIIYHOTO €KpaHy Ta Iuia3-
MOBI TeXHOJOTIi. 5. B piOKOKpHCTamiYHUX AWCIUIESX EIEKTPHYHUN CTPyM
TIPOXOWTE KPi3b PIAKOKPUCTATITHII PO3UMH, SIKHH 3HAXOAUTHCS MK JBOMA
JMCTaMH TIOJISIpU3aliiiHoro Marepiamy. 6. Pimkokpucramiudi mucruiei mo-
JKyTb OyTH MOHOXPOMHHMH Ta KOJILOPOBHMH. B KONBOPOBHX IHCILIESX BH-
KOPUCTOBYIOTh MacWBHy a00 akTHBHYy MaTpuio. 7. PiakokpucranmiuHi
JIACTUIET 3 TACHBHOIO MATPUILIEIO MICTATH Y cOO1 PELIITKY 3 TOPH30HTATEHIMY 1
BEPTUKAILHUMU TPOBOJaMK Ta ejeMeHToM PK-mucruiero B KoxHIN ToUIl TX
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nepeTrHy. 8. Y piIKOKPHCTaTiYHNX JUCIUICSX 3 AKTHBHOIO MaTPHULICIO KOX-
HHH TIKCENTb Ma€ TPaH3UCTOD, SIKKil Oe3MmocepeTHhO BMUKAETHCA i BUMHUKA-
€ThCsL, 110 MOKpAIIye yac BiAryky. 9. Ha igminy Bix PK-mucrieis, mia3MoBi
JWCIDTE] CKIIAZAIOThCSl 3 MAacHBY €JIEMEHTIB 300pa)KeHHS, KOXKHHUN 3 SKUX
MICTUTh YepBOHUM, CHHIN Ta 3eeHui cyomikcem. 10. Y mia3MoBoMy cTaHi
ra3 BCTYIA€ B PEAKINIO 3 IMMHU CYOITKCEISIMH JUTS BiIOOpaXKeHHsT IOTPiOHO-
ro xombopy. 11. JlromuHO-MammvHHI iHTephelcH BiPI3HIIOTECS POOOUNMEI
XapaKTepUCTHKAMH 1 TOpPTaMH BBEACHHA-BUBeAEHHs. 12. PoGoui xapakre-
PUCTHKH BKJFOYAIOTH THIT IIPOLIECOPA, OTIEPATHBHY IaM’Th, 00CST OIepaTH-
BHOT IaM’sITi Ta KOPCTKOTO JUCKY Ta iHImi omyi. 13. Mepexa Ethernet — ne
HPOTOKOJT JIOKAIBHOT OOYHCITIOBAIIBHOT MEPEsKi, SIKNI BUKOPUCTOBYE IIMHHY
TOTIOJIOTIFO 1 TOTOJIOTIIO «3ipKay Ta MiATPUMYE IIBUIIKICTh TIEPECUIIaHHS Ja-
HUX Ha piBHI 10 Merabit Ha cekyHmy. 14. [HTepdeiic Manux OOUYHCITIOBAIIB-
HHX CHCTEM — Iie TapaJieibHa meprdepiliHa I1MHa BBEICHHSI-BUBEICHHS 31
CTaHIAPTHHUM arlapaTHO-HE3AICKHAM IPOTOKOJIOM, IO IO3BOJISIE 3’ €IHYBATH
Oarato niepudepiiiHuX mprcTpoiB 3 roptoM SCSI. 15. Y HasBHOCTI € JTFOJMHO-
MAIMHHI iHTepgeHcH, SIKi 3a0e3MeuyIoTh eKpaHyBaHHS Bill €JICKTPOMArHiT-
HHX Ta pajlio3aBal.

Exercise 15. Retell the text “Human Machine Interface Design”.

Exercise 16. Study the vocabulary to text 2.

Human—computer interaction (HCI) — B3aemozist JTToAWHY 3 MAITHHOIO

be regarded as — posrmsgarucs sk

behavioural sciences — 6ixeBiopu3M

large-scale computerized system — Benrka 004YHCIIOBaTIbHA CHCTEMA

power plant — 1) cuioBa ycTaHOBKA; 2) €JIEKTPOCTAHIIIS

Association for Computing Machinery — Acorriaiiist 3 00UHCITIOBAIIEHOT

TEXHIKH

surround — oTo9yBaTH

facet — acriexT, cropoHa

draw (p. drew, pp. drawn) (from) — noOyBaru, fictaBaTi, OpaT (3 4020Ch)

development environment — cepetoBHIIe PO3POOICHHS

cognitive psychology — KOTHITHBHA IICUXOJIOTisI

multidisciplinary — momitremaTuaHuit; OararonpodineHui

background — 1) noxomxkenns, 6iorpadiuni mani moaunay; 2) KBajigi-
Kallisi, OCBiTa, ((haxoea) MiArOTOBKA

contribute — cnpusiTH
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investigation — po3ciigyBaHHs
conclude — poOUTH BUCHOBOK
responsible — BixmoBigamEHAN

Exercise 17. Translate the word combinations below into Ukrainian.

Human—computer interaction (HCI); interaction between people (users)
and computers; the intersection of computer science, behavioural
sciences, design and several other fields of study; user interface; to
include both software and hardware; input received from users via
hardware peripherals; large-scale computerized systems; Association for
Computing Machinery; major phenomena; design, evaluation and
implementation of interactive computing systems; techniques in
computer graphics, operating systems, programming languages, and
development environments; cognitive psychology; due to the
multidisciplinary nature of HCI; man—machine interaction (MMI);
computer—human interaction (CHI); be responsible for the disaster.

Exercise 18. Read and translate text 2.
Text 2. Human—Computer Interaction

Human—computer interaction (HCI) is the study of interaction
between people (users) and computers. It is often regarded as the
intersection of computer science, behavioural sciences, design and
several other fields of study. Interaction between users and computers
occurs at the user interface, which includes both software and hardware;
for example, characters or objects displayed by software on a personal
computer‘s monitor, input received from users via hardware peripherals
such as keyboards and mice, and other user interactions with large-scale
computerized systems such as aircraft and power plants. The
Association for Computing Machinery defines human-computer
interaction as “a discipline concerned with the design, evaluation and
implementation of interactive computing systems for human use and
with the study of major phenomena surrounding them.” An important
facet of HCI is the securing of computer user satisfaction.

Because human-computer interaction studies a human and a
machine in conjunction, it draws from supporting knowledge on both
the machine and the human side. On the machine side, techniques in

159



computer graphics, operating systems, programming languages, and
development environments are relevant. On the human side,
communication theory, graphic and industrial design disciplines,
linguistics, social sciences, cognitive psychology, and human factors are
relevant. Engineering and design methods are also relevant. Due to the
multidisciplinary nature of HCI, people with different backgrounds
contribute to its success. HCI is also sometimes referred to as man—
machine interaction (MMI) or computer—human interaction (CHI).

Attention to human-machine interaction is important, because
poorly designed human-machine interfaces can lead to many unexpected
problems. A classic example of this is the Three Mile Island” accident
where investigations concluded that the design of the human-machine
interface was at least partially responsible for the disaster.

Exercise 19. Find in text 2 the English for:

cuMBOJIM 200 00’€KTH, IO BiIOOPaKAIOTHCSA MPOTPaAMHHUM 3abe3Iie-
YEeHHSM Ha MOHITOpi NEpCOHAIBHOTO KOMII' I0Tepa; BaXKIMBUI acCIeKT
B3a€MO/IIT JIFOJAMHH 3 MAIIMHOO; 3a0€3MeUeHHS 3a/I0BOJICHOCTI KOPUCTY-
Baya; Teopis IepenaBaHHsA iHpopmauii; rpadiyHUi Ta TPOMHUCIOBHH
JI3aiiH; TH)KEHEPHI Ta KOHCTPYKTOPCHKI METOJIU; Pi3Hi 3 MOXOKEHHIM
1 OCBITOIO JIFOM; HESIKICHO PO3POOJICHHIA; TPU3BOIUTH IO Oaratbox He-
CITOTiIBaHUX MTPOOJIEM.

Exercise 20. Answer the questions on text 2.

1. What is called human-computer interaction? 2. Where does
interaction between users and computers occur? 3. What does the user
interface include? 4. How does the Association for Computing
Machinery define human-computer interaction? 5. What is an important
facet of HCI? 6. What does human-computer interaction draw
supporting knowledge from? 7. What is HCI also sometimes referred to
as? 8. How can engineering and design methods be characterized?
9. Why is attention to human-machine interaction important?

* . . v v . v

Three Mile Island — «Tpi Maiin Afinenn» (aToMHa €IEKTPOCTAHIlIS HA OXHONMEHHOMY
octpogi B mrati [lencinbBanis, ae y Oepesni 1979 poky cranacs cepiio3Ha aBapisi BHaC-
JIIOK TIOMHJIOK TIEPCOHAITY Ta HECIIPABHOCTI 00JIaTHAHHS)
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Exercise 21. Make up questions to the italicized parts of the sentences.

1. Human—computer interaction is regarded as the intersection of
computer science, behavioural sciences and design. 2. Interaction
between users and computers occurs at the user interface, which
includes both software and hardware. 3. An important facet of HCI is
the securing of computer user satisfaction. 4. Engineering and design
methods are also relevant. 5. Due to the multidisciplinary nature of
HCI, people with different backgrounds contribute to its success.

Exercise 22. Give nouns corresponding to the following verbs. Translate them.

Use, receive, define, compute, surround, evaluate, implement, secure,
satisfy, develop, communicate, contribute, refer, interact, lead, expect,
conclude.

Exercise 23. Write derivatives of the verbs below and explain their meanings.
Use, receive, define, compute, surround, evaluate, implement, secure,
satisfy, develop, communicate, contribute, refer, interact, lead, expect.

Exercise 24. Give definitions of the following terms.

Human—computer interaction, hardware peripherals, large-scale
computerized system, human-machine interface, computer graphics,
operating system, programming languages.

Exercise 25. Decipher the abbreviations below.

HMI, HCI, MMI, CHI, PC, FPD, LCD, RAM, I/O, SCSI, USB, LAN,
PoE, EMI, RFI, NEMA.

Exercise 26. Find some additional information and speak on:

1. Types and functions of human-machine interface.
2. Human—computer interaction.
3. User interfaces in computing.

Exercise 27. Use the proper form of the Perfect or Perfect-Continuous
Tense of the verbs in brackets.

1. They (gather) data since last month. 2. He said that he (search) for
any valuable information all day yesterday. 3. When they finish
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I (wait) for them for thirty minutes. 4. I knew that he (operate) this
department for three years. 5. I (analyze) the effectiveness of adver-
tising for two hours when the boss came. 6. Individual end-users (de-
velop) these databases day after day for years. 7. He (enforce) data-
bases security for ten years, why don’t you ask him for help? 8. Next
week they (protect) their databases from unauthorized activity for a
month. 9. He (manage) his project since last month? 10. I wanted to
know whether they (try) a new method when you called them? 11. You
(work) here for fifteen years by the time you retire? 12. I thought he
(work) with unauthorized activity for a long time before. 13. By next
semester 1 (study) this science for four years. 14. For two hours now
we (choose) right techniques and we (not come) to any agreement yet.
15. I wondered if they (use) LCD’s for a long time. 16. He (repair)
peripheral devices for five years on Monday. 17. A new specialist (try)
to add a variety of features to his device since early morning. 18. He
mentioned that he (implement) interactive computing systems for hu-
man use. 19. I (teach) engineering and design methods for two hours
when you only enter the university. 20. I asked him if he (work) as a
programmer since he graduated from university. 21. He still (improve)
his skills for a week? 22. What you (do) with this device? It isn’t
working! 23. They (try) to eliminate the need for separate power sup-
plies before I came. 24. Since he started his work, he (contribute) to
the general success due to his exceptional skills. 25. How long they
(investigate) the accident before they left. 26. He (write) his report for
three hours when she arrives. 27. I (not repair) my media player yet.
28. They (take) computer based training course before they started
teaching. 29. The users (interact) for hours when he arrived. 30. I
wonder what he (do) with this keypad so long.

Exercise 28. Put the verbs in brackets into the proper Perfect or Perfect
Continuous form.

1.My friend is in his laboratory. He (work) hard on his experiment since
early morning. 2. I knew that since that time they (apply) these para-
digms in such areas as engineering and telecommunications. 3. The em-
ployees (prepare) their reports for two days when the head of the de-
partment arrives. 4. I wonder what you (discuss) since two o’clock.
5. “Don’t worry, they (work) with such equipment for a long time,” he
said. 6. He found out that I already (make) an attempt to avoid the over-
head. 7. He (head) this department for two years when I began working

162



in it. 8. They (develop) the software for a long period of time. 9. “Look
attentively! He (try) to solve this task in his own way.” 10. He (look
through) his report several times before he realized his mistake. 11. He
said that they (produce) this equipment since 2005. 12. In 2012 she
(teach) programming at university for ten years. 13. He (install) a soft-
ware driver since morning? 14. He asked why I (study) the assignment
for so many hours.15. I found out that he (work) there for ten years.

Exercise 29. Use the proper tense and voice form of the verbs in brackets.

1. 'm proud that malicious individuals (not penetrate) yet our well-
designed computer system. 2. She said that she (take advantages) of this
approach for a long period of time. 3. A serious bug already (find) in the
program. 4. He (observe) this malfunction since morning. 5. The lecturer
explained us that the denial of service attacks (not use) to gain unauthorized
access or control of a system. 6. I’'m sure all types of attacks (prevent) suc-
cessfully by next month owing to his experience. 7. They told us that they
already (analyze) all possible human errors. 8. By next year he (work) in
this department for ten years. 9. I must admit that I (not find) any deception
in his activity. 10. What kind of problem (find) lately? 11. I (find) some
vulnerabilities very quickly. 12. By tomorrow they (work) on this project
for a month. 13. They (download) large quantities of data onto backup me-
dia since yesterday. 14. I never (encrypt) the storage media. 15. Some un-
successful attempts (make) before he came. 16. This kind of software (de-
sign) before he knew about it. 17. You (achieve) your goals by next semes-
ter? 18. In three years’ time he (accomplish) this work. 19. Some malicious
programs just (detect) by the administrator. 20. By nine o’clock he already
(install) the program. 21. We (try) to make the computer work since five
o’clock. 22. He said that the infection (transmit) by e-mail or Microsoft
word documents. 23. I think that you (not get) the consent before I come.
24. The malicious software (infect) the worm into user’s local networks for
years. 25. It was clear that he (try) to avoid detection and disinfection for a
long time.

Exercise 30. Change the sentences into indirect speech.

1. I asked my teacher, “How long have you been teaching this subject?”
2. The manager said, “I have just looked through your personal data.”
3. My friend told me, “I have been trying to enforce the security of my
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system through access control.” 4. They asked me, “Where did you get
the experience in this work?” 5. She told them, “I have been studying
object-oriented programming for two years.” 6. He asked, “Did you give
a right definition to this term last time?” 7. We wondered, “Who man-
aged to solve these difficult problems?” 8. The teacher asked me, “Did
you complete your assignment?” 9. The dean said, “You have already
proved your serious attitude to studies.” 10. My colleague exclaimed,
“This is the best job I have ever dreamt of!”

Exercise 31. Translate the sentences into English. Mind the sequence
of tenses.

1. Mu 3Ha€eMO, IO BiH 3aliMaEeThCs MOJIEPHIZYBaHHSIM MPOrPaMHOTO 3a0e3-
TICYEHHSI BXKE BIIPOJOBXK OararboX pokiB. 2. S qymaB, IO IIKiIIHMBI mporpa-
MU BusiBlicHI. 3. BoHa kaxe, 1110 000B’13KOBO BUKOPHUCTAE Pe3epBHI HOCIT 110
KiHI THKHS. 4. MU He 3Ha€MO, Ui BOHH BXKE OTPHMAH IO TIOPLIO JaHuX.
5. IlixaBo, 4oMy 11i (paiiyTi BUSBIISAIOTE TaK JOBro. 6. Sl IOMITHB, III0 BiH pa-
Hillle BKe 3aITyCKaB Taki mporpamMu. 7. S BIieBHEHa, 110 Milf KoJieTa BUSBUTH
1le TIOpYIICHHS 70 Bedopa. 8. Mu Oaumim, mo BOHA 3HAWIDIA MOTPIOHMI
METOJI BUpILIIEHHS CKJIaAHOTo 3aBAaHHA. 9. Bukiamau nmosicHUB, 10 BiH pa-
Hillle BXKE YCITIIHO BHKOPUCTOBYBAB Taki METOAWMKHM mpakthuHO. 10. Bin
TMOBIJIOMHB, III0 HACTYITHOTO POKY BHUTIOBHHTHCS 20 POKIB, SIK BiH IPAIIFOE
cHUCTeMHUM aHamiTHkoM. 11. Sl Oynma meBHA, IO BOHM BHKOPHCTOBYIOTH
PO3IIHMPIOBAHY MOBY TITIEPTEKCTY BKe TOBIHi yac. 12. BoHu 3amuranm, Kom
s OTPUMAaB JIOCTYTI 0 wii€i 06a3u qanux. 13. Hac BYopa moBimOMIIIH, 11O TaKi
BUIIPOOYBaHHsI paHillle MPOBOJWIMCH JOCHTH 4acto. 14. Bin o0iuge, 1o
BUBYHUTH 1[I0 OOUHCITIOBAILHY CUCTEMY 0 KiHLS TWKHA. 15. Mu ni3Hamucs,
IO Halll KOJErd MiATPHMYBAIM pealli3allil0 HOro CyMHIBHOTO MPOEKTY.
16. 5l mMaro cyMHIBH, ITI0 BOHA BXKE O3HAWOMIIIACH 3 KOH(pIrypariero 06azu
nanux. 17. 51 xody 3HaTH, 1110 BOHU BXKE CIUIAHYBaIM Ha HACTYITHUM HaBYaIb-
Hui pik. 18. BiH 3quBYyBaBCs, 110 MU Tak JIOBrO BHBYAIM HOBWI Marepia.
19. Bona 3anuTana MeHe, NI S 3HAMIIOB 1H(QOPMAIIO TPO IO CHUCTEMY.
20. BiH meBeH, 110 MU OTPUMAEMO ITLIETH Ta JJOTIOMOT'Y JI0 HACTYITHOTO MICSIIA.

Exercise 32. Study the vocabulary to text 3.

User interface — inTepdetic kopuctyBada (npocpamis)
aid — 1) monmomora; 2) mronoMarartu, ClpusITH
operational decision — onepaTUBHE pillIeHHS
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interactive aspects — IHTepaKTUBHI aCIIEeKTH

applicable — mpuaTHuii, 3aCTOCOBHUIA

ergonomics — eproHOMika, BUBYCHHS TPYJOBUX MPOIIECIB 1 yMOB TIparli

manipulate — MaHIyJIIOBaTH, KEPyBaTH, TOBOAUTHUCS (3 MAULUHOIO)

human-machine interaction engineering — TEXHOJIOTiS B3a€MOMIi JIIO-

JIMHU 3 MAITHHOO

relative — BiTHOCHWMIA, IOPIBHSUIBHUH, BiATIOBI THHAN

decline — 3HMKEHHS, 3aHEHA

societal awareness — cotianbHa (cycnintbha) MOTHPOPMOBAHICTh, «COIIi-
eTanbHay (wupoxa cycniibha), 0013HAHICTh

take on — HaOyBaTH HOBOTO 3HAYCHHS

industrial control panel — manens kepyBaHHs, TaHEh MPUIIAIIB

control design — po3paxyHOK CHCTEMHU aBTOMATHYHOTO PETyTIOBAHHS

textual — TEKCTOBHH; IO CTOCYETHCS TEKCTY

auditory — ciryxoBuit

sequence — MOCIiI0BHICTh

keystroke — HaTHCKaHHSI KJTABIIA YX KHOTTKH

touch screen — ceHCOpHUIT ekpaH

Exercise 33. Translate the word combinations below into Ukrainian.

Industrial design field; user interface; interaction between humans and
machines; effective operation and control of the machine; feedback from
the machine; to make operational decisions; broad concept; heavy
machinery operator controls and process controls; design considerations; to
interact with a machine; hardware (physical) and software (logical)
components; to exist for various systems; to indicate the effects of the
users’ manipulation; the goal of human-machine interaction engineering; to
make it easy, efficient, enjoyable to operate a machine; to produce the
desired result; to provide minimal input; to achieve the desired output; to
minimize undesired outputs to the human; the increased use of personal
computers; the relative decline in societal awareness of heavy machinery;
keystrokes with the computer keyboard, movements of the computer
mouse, and selections with the touch screen.

Exercise 34. Read and translate text 3.
Text 3. USER INTERFACE

In the industrial design field of human-machine interaction, the user
interface is a place where interaction between humans and machines
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occurs. The goal of interaction between a human and a machine at the
user interface is effective operation and control of the machine, and
feedback from the machine which aids the operator in making
operational decisions. Examples of this broad concept of user interfaces
include the interactive aspects of computer operating systems, hand
tools, heavy machinery operator controls and process controls. The
design considerations applicable when creating user interfaces are
related to or involve such disciplines as ergonomics and psychology.

A user interface is the system by which people (users) interact with
a machine. The user interface includes hardware (physical) and software
(logical) components. User interfaces exist for various systems, and
provide a means of:

¢ Input, allowing the users to manipulate a system, and/or

e Output, allowing the system to indicate the effects of the users’
manipulation.

Generally, the goal of human-machine interaction engineering is to
produce a user interface which makes it easy, efficient, enjoyable to operate
a machine in the way which produces the desired result. This generally
means that the operator needs to provide minimal input to achieve the
desired output, and also that the machine minimizes undesired outputs to
the human. Ever since the increased use of personal computers and the
relative decline in societal awareness of heavy machinery, the term user
interface has taken on overtones of the (graphical) user interface, while
industrial control panel and machinery control design discussions more
commonly refer to human-machine interfaces.

In computer science and human-computer interaction, the user
interface (of a computer program) refers to the graphical, textual and
auditory information the program presents to the user, and the control
sequences (such as keystrokes with the computer keyboard, movements
of the computer mouse, and selections with the touch screen) the user
employs to control the program.

Exercise 35. Find in text 3 the English for:

B3a€MOZIsl IIOAWHY 3 MAIIMHOIO; 1HTEPAKTUBHI acleKTH KOMI FOTEPHUX
OTEpaIifHAX CUCTEM; BKIIOYATH TaKi TUCIUILTIHH, SK €proHOMiKa i
TICUXOJIOTiS, KepyBaTH cuctemoro; (rpadiunmii) iHTepdelic kopucry-
Baya; MaHeJdb MPHUJIAiB; KOMII IOTepHI HaykH; rpadidHa, TeKcToBa i
ciTyxoBa iH(opMalIlisi; IOCiOBHICT yIPaBITiHHS.
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Exercise 36. Answer the questions on text 3.

1. What is called the user interface? 2. What is the goal of interaction
between a human and a machine at the user interface? 3. What do
examples of broad concept of user interfaces include? 4. What are the
design considerations applicable to creating user interfaces related to?
5. What physical and logical components does the user interface
include? 6. What does the user interface provide? 7. What is a main
task of human-machine interaction engineering? 8.What is the
difference between (graphical) user interface and human-machine
interfaces? 9. What does the user interface of a computer program refer
to in computer science and human-computer interaction?

Exercise 37. Fill in the blanks with prepositions to, in, at, of, with, by,
between, from where necessary.

1. A user interface is the system ... which people interact ... a machine.
2. The goal ... interaction ... a human and a machine ... the user interface
is effective operation and control ... the machine, and feedback ... the
machine which aids the operator ... making operational decisions.
3. Ever since the increased use ... personal computers and the relative
decline ... societal awareness ... heavy machinery, the term user
interface has taken on overtones ... the (graphical) user interface,
4. ... computer science and human-computer interaction, the user
interface ... a computer program refers ... the graphical, textual and
auditory information the program presents ... the user. 5. Control
sequences refer ... keystrokes ... the computer keyboard, movements ...
the computer mouse, and selections ... the touch screen the user employs
to control the program.

Exercise 38. Write derivatives of the verbs below and explain their meanings.

Interact, design, effect, operation, decide, consider, apply, vary,
manipulate, enjoy, general, desire, aware, society, machine, discuss,
present, move, common, industry, select, engineer, graph.

Exercise 39. Give definitions of the terms below.

Human-machine interaction, user interface, computer operating system,
hardware and software components, human-machine interaction
engineering, personal computer, graphical user interface, touch screen.
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Exercise 40. Compose a dialogue on “User Interface”.

Exercise 41. Speak on user interfaces in computing and the goal of
human-machine interaction engineering.

UNIT 9. MULTIMEDIA
Exercise 1. Study the basic vocabulary.

a) terms
medium (pl. media) — 1) 3aci6 2) cepenosute 3) Hociii (inghopmayii)
media — 1) Oyme-sxka ¢dopma iHdopMmarii (aydio-, gideoinghopmayis,
aimayis mowo) 2) ay1ioBi3yajabHe CepeIOBUILIC
multimedia — MynpTHMeAIHH] 3acO00U, MyJIBTHMEA1A
hypertext — rinmeprekct (1) mexuonocis, wo 3abesneyyc nOwyK 3a0aHuUxX
mem y meKCmosux Macusax, nouyK 3a0e3ne4yemoscs 6Kut0-
YEHHAM ) MEKCMU CNeYianbHUX NOKANICUUKIG, WO 36)YMbCs
einepmexcmosumu nocuranusamu (hyperlinks) 2) mexcm, wo
Mae maxi 2inepnocuianHs)
hand-produced material — marepiai, 1o BUPOOISIETHCSI PYIHAM CITOCOOOM
still image — craTuuHe 300pakeHHS
processing device — pucTpiii 00poOsieHHs iHpOopMaIrii
live performance — BucTaBa HaXKUBO
live presentation — mpe3eHTawis HAKHUBO
hypermedia — rirrepmenia, TimepcepenoBUIIE (pPo3uUperull, NOPIBHIAHO 3
einepmexcmom, memod — opeauizayii  myrbmumeoia-
iHhopmayii, y axomy, Kpim mexcmy, niOmpumMyomscs ne-
PpexpecHi NOCUNAHHA 3 THWMUMU MUnamu Oauux (8iodeo,
epagika, 36yk)
linear — miHIHHAN
non-linear — HeTIHIHHMIN
navigational control — HaBiraIiHII KOHTPOJIH
viewer — risga4q
self-paced — Takuii, 110 1O3BOJISE CAMOCTIIHO OOMpATH IIBH/IKICTh BHB-
YeHHS MaTepiany (npo yubosuii Kypc)
computer-based training — KOMIT IOTEpPHU30BaHE HABYAHHSI
recorded presentation — 3anrcaHa mpe3eHTaIlis
interactivity — iHTepaKTHUBHICTb
view in person — meperysgaTi 0COONCTO
media player — memiamteep
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b) nouns

combination — ITO€ THAHHSA
animation — aHiMaIIist
power — cuIia, IMOTYKHICTh
graphics — rpacdika
presenter — BeIy4uuit
performer — BUKOHaBEIb

¢) verbs

experience — BUIPoOyBaTH (Ha cobi), BIAUYyBaTH; Mym. CIIOKUBATH
consider — po3rismaTH

reside — mym: nonsraTu

offer — mpononyBaTu

View — po3IIIsiIaTi

d) adjectives
particular — KOHKpEeTHHA
similar — mox10HMIA

e) adverbs

broadly — y 3aranpHuX prcax

locally — nokanbHO, y TIeBHUX Mekax abo macmtabax; mym. y He3Had-
HOMY KOJTi

Exercise 2. Choose nouns among the following words. Put the first let-
ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Linear, consider, audience, similar, broadly, number, local, allow, inter-
activity, medium, via, particular, application, typewriter, add, prior, im-
age, employ, huge, option, navigator.

L | | | | | | |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) combination, contrast, traditional, display, device, store, consider,
power, reside, subject, divide, live, allow, interaction, view, via,
experience, offer, particular, broadly, media, application, locally;

b) different, include, live, power, allow, locally, broadly, divide,
still, particular.
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Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: inform — information — informativity — informer —informative

Inform, combine, differ, tradition, record, process, perform, broad,
present, train, navigate, local, apply, view, compute, play, produce,
animate.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

Media and content; to use traditional forms of printed material; to be
recorded and played; computerized and electronic devices; to describe
electronic media; to be considered; to reside in hypertext; to jump to
another screen; to work with sound, graphics and video; without any
navigational control; an example of non-linear content; to be live and
recorded; to allow interactivity; via navigation system; a combination of
different content forms; in contrast to; hand-produced material; a
combination of text, audio, still images, animation, video; to be
accessed by information content processing devices; to be a part of a
live performance; to store and experience multimedia content; to click
on a hypertext word; to be broadly divided into.

Exercise 6. Read and translate text 1.
Text 1. Multimedia Content Forms

Multimedia is media and content that uses a combination of
different content forms. The term is used in contrast to media which
only use traditional forms of printed or hand-produced material.
Multimedia includes a combination of text, audio, still images,
animation, video, and interactivity content forms.

Multimedia is usually recorded and played, displayed or accessed
by information content processing devices such as computerized and
electronic devices, but can also be part of a live performance.

Multimedia also describes electronic media used to store and
experience multimedia content. Hypermedia can be considered as one
particular multimedia application.

The power of multimedia resides in hypertext if you click on a
hypertext word, you jump to another screen with more information
about that subject. Hypermedia is similar, but also works with sound,
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graphics and video. Multimedia may be broadly divided into linear and
non-linear categories. Linear active content progresses without any
navigational control for the viewer such as a cinema presentation. Non-
linear content offers user interactivity to control progress as used with a
computer game or used in self-paced computer-based training.
Hypermedia is an example of non-linear content.

Multimedia presentations can be live or recorded. A recorded
presentation may allow interactivity via a navigation system. A live
multimedia presentation may allow interactivity via an interaction with
the presenter or performer. They may be viewed in person, or played
locally with a media player.

Exercise 7. Find in text I the English for:

MO€ETHAHHS PI3HUX (OPM KOHTEHTY; Ha BiJIMiHY BiJl; BAKOPHCTOBYBAaTH
TpaguuiliHi GopMHU; APYKOBaHUK MaTepiai; MaTepial, Mo BUPOOISIETHCS
PYYHHM CIIOCOOOM; TOEHAHHS TEKCTY, ay/i0 Ta CTAaTHCTUYHUX 300pa-
’KCHbB; 3aIIICyBaTUCS Ta MPOTPABATUCS; MOXKE PO3IIISIATHCS SIK KOHKpE-
THE MYJbTUMENiHE 3aCTOCYBaHHs; KOMIT I0TEPH30BaHi Ta €IeKTPOHHI
NPUCTPOT; MPe3eHTAallisl HAKMBO; CIIOXKUBATH MYJIbTUMEIHUI KOHTECHT;
Oinpie iHGOpMAIii i3 MBOTO MUTAHHS; HMOTYXHICTP MYJIBTHMEIIHHAX
3ac00iB TMOJSTaE y TIMEPTEKCTI; B 3arajibHUX pucax; 0e3 Oyap-gKoro Ha-
BIraIliifHOro KOHTpPOJIO; 3a0e3lneuyBaTd KOPUCTYBayeBi IHTEPAKTHB-
HICTh; KOMII IOTEpPH30BaHE HABUaHHS; NPE3CHTAIil MOXYTh BECTHCS
Ha)XKMBO a00 30epiraTtucs y 3amuci; 3 J0IOMOT0l0 HaBITalliiHOT CUCTEMU;
Yyepe3 B3a€MOJII0 3 BEAy4dM a00 BUKOHABIIEM; IEPETJIAATH OCOOHCTO;
IporpaBaTcs 3 TOMOMOTOI0 Meliarieepa.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. Multimedia is media that uses a combination of similar content forms.
2. Multimedia uses traditional forms of printed or hand-produced
material. 3. Multimedia is only recorded by information content
processing devices. 4. Multimedia also describes electronic media.
5. Hypermedia can’t be considered one particular multimedia appli-
cation. 6. The power of multimedia resides in hypertext. 7. Hyper-
media works with graphics. 8. Multimedia may be divided into three
categories. 9. Linear active content progresses with navigational control.
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10. Hypermedia is an example of linear content. 11. Multimedia
presentations can be live or recorded. 12. A recorded presentation may
allow interactivity without navigation system. 13. A live multimedia
presentation may allow interactivity via an interaction with the viewer.
14. Live multimedia presentations may be viewed in person.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1. to use a) electronic media

2. to describe b) sound, graphics and video

3. to offer ¢) multimedia content

4. to work with d) another screen

5. to allow e) linear and non-linear categories

6. to experience f) information content processing devices
7. to jump to g) interactivity via a navigation system

8. to be divided into h) printed or hand-produced material

9. to include 1) interactivity to control progress

10. to be accessed by j) a combination of text, audio, images

Exercise 10. Fill in the blanks with prepositions for, on, to, of, about,
by, in, with, without, via, into where necessary.

1. The term is used ... contrast ... media which only use traditional
forms ... material. 2. Multimedia is usually recorded and played,
displayed or accessed ... information content processing devices. 3. The
power ... multimedia resides ... hypertext. 4. If you click ... a hypertext
word, you jump ... another screen ... more information ... that subject.
5. Multimedia may be broadly divided ... linear and non-linear
categories 6. Linear active content progresses ... any navigational
control ... the viewer. 7. Non-linear content offers user interactivity to
control progress as used ... a computer game. 8. A recorded presentation
may allow interactivity ... a navigation system. 9. They may be viewed
... person, or played locally ... a media player.

Exercise 11. Fill in the blanks with proper terms (hypermedia,
multimedia (2), hypertext, linear category, non-linear category,
recorded presentation, live presentation, media player) to complete the
sentences.
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L. allows to play locally. 2. can be considered one
particular multimedia application. 3. allows interactivity via
navigation system. 4. is the power of multimedia. 5.

allows interactivity via an interaction. 6. offers interactivity to
control progress. 7. uses a combination of different content
forms. 8. works without any navigational control.
9. is recorded and played by information processing devices.

Exercise 12. Answer the questions on text 1.

1. What is multimedia? 2. What does multimedia include? 3. What is
multimedia usually recorded, played, displayed or accessed by? 4. What
can multimedia describe? 5. What is called hypermedia? 6. What does
the power of multimedia reside in? 7. What happens if you click on a
hypertext word? 8. What does hypermedia work with? 9. What
categories may multimedia be divided into? 10. What are linear and
non-linear contents? 11. What does non-linear content offer? 12. What
can be live or recorded? 13. What may a recorded presentation allow?
14. How can a recorded and live presentation be experienced?

Exercise 13. Put all possible questions to the sentences below.

1. Multimedia uses a combination of different content forms.
2. Multimedia also describes electronic media devices used to store and
experience multimedia content. 3. Multimedia may be broadly divided
into linear and non-linear categories. 4. Non-linear content offers user
interactivity to control progress. 5. A live multimedia presentation may
allow interactivity via an interaction with the presenter or performer.

Exercise 14. Translate into English.

1. MymeTaMenia — 11e Oyap-saka dhopma iHopMartii, Mo BUKOPUCTOBYE TT0-
€HaHHA Pi3HUX (PopM KOHTEHTY. 2. Llel TepMiH Bipi3HSAETHCS BiJ MOHST-
TSl CEpeIOBUINA, 10 BUKOPHCTOBYE JIMIIE 3BHMYANHI (DOPMHU JAPYyKOBAHOTO
MaTepiary abo Marepiany, IO BHPOOJSIIOTH PYYHWM CIIOCOOOM.
3. MynbsTuMenia MoemHye pi3Hi GOpMH KOHTEHTY, TaKi sIK TEKCT, ayio,
CTaTW4Hi 300pa)keHHs, aHIMallilo, Bileo Ta iHTepaKTHBHICTh. 4. MynbTH-
MeiiHI 3aCO0M 3aMUCYIOTHCS, TPOTPAIOTHCS, 300PaKAIOTHCS Ta BUKIIH-
KaIOThCST TIPUCTPOSIMU 00poOieHHs iH(opMamiitHoro KOHTeHTy. 5. Myiib-
TUMEJIIIHI 3aCO0M € TaKoX EJEKTPOHHHMH 3aco0amH, SIKi BUKOPHCTO-
BYIOTb I 30€piraHHs Ta CIOKUBaHHS MYJIBTUMEIIMHOTO KOHTEHTY.
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6. NimepMenia Mo)ke BBa)KaTUCSI KOHKPETHUM 3aCTOCYBaHHSAM MYJIbTH-
MemiHuX 3aco0iB. 7. [loTyXHiCTh MyJIbTHMEIIHIX 3aCO0IB MOJITAE B
rineprekcTi. 8. I'imepMenia TakoXX TMpPAITioe 31 3BYKOM, Tpadikoro Ta Bi-
neo. 9. MynbpTuMesiiliHi 3aco00M MOKHA MOIUTUTH Ha JIHIAHY Ta HEeJIHIHHY
kateropii. 10. JIiHIiHUI aKTUBHUI KOHTEHT Mpawoe 6e3 OyAb-IKOoro Hasi-
ramiifHoro xKoHtpomo. 11. HemiHifHUN KOHTEHT 3a0e3ledye iHTepaKTHB-
HICTh KEpyBaHHS IIPOLIECOM, IO BUKOPUCTOBYETHCS B KOMIT FOTEPHUX iT-
pax. 12. I'imepmernia — 1ie IpHKiIa] HeNMiHIHHOTO KOHTeHTY. 13. MynsTuMe-
JTiF{HI Tipe3eHTallii MOXKyTh BiIOyBaTuCs HaXUBO abo y 3anmci. 14. 3ammca-
Hi TIpe3eHTallll yMOXKJIMBIIOIOTH IHTEPAKTUBHICTD 3 JIOTIOMOTOI0 HaBiTaIlii-
HOi cuctemu. 15. Ilix yac mpsiMUX MyJIBTUMEAIHHMX Npe3eHTalil iHTepak-
THBHICTh 3a0€3MeUy€eThCs Yepe3 B3aEMO3B 530K 3 BEAyYHM a00 BHKOHAB-
meM. 16. BOHH MOXYyTh PO3TIISAATHCS OCOOMCTO a0 TpOTpaBaTHCS 3 JI0-
MOMOTOI0 MeJIiaruieepa.

Exercise 15. Write a summary of the text “Multimedia Content Forms .

Exercise 16. Study the vocabulary to text 2.

Denote — 1) o3HauaTH; 2) mo3HavaTu

property — BIacTHBICTh

framework — cTpykTypa

collaborate — cmiBnpaioBaTH

affordable — noctynuumit

previously — panimre

exponential decline — eKCIIOHEHTHE 3HMKEHHSI / 3MCHIIICHHS

enable — no3BoJIATH

overtake — 1) Ha3IOTHATH, HAIOMYKUTH; 2) BUIIEPEIUTH

breeding ground — poarounii rpyHT

delivery vehicle — 3aci6 moctaBieHHS

multimedia application — 1) MynpTUMeziHA TIporpama; 2) 3aCTOCYBaHHS
MYJIBTUMENIHHUX 3aC00iB

appealing — mpuBabIUBHIA

storehouse of information — eHuMKIONE RIS

media control tools — 3acobu kepyBaHHS ayIi0Bi3yaJTbHIM CEPEIOBUIIIEM

pleasing — mpuemMHUH

suited — mpumATHMIA, T AXO0XKUH

prior — mornepeaHii

recent — OCTaHHIM, HOBITHII
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Exercise 17. Read, translate and entitle text 2.
Text 2

The term multimedia is used to denote the property of handling a
variety of representation media in an integrated manner. It is also
important that the various sources of media types are integrated into a
single system framework. Multimedia adds interactivity to the
combination of text, graphics, images, audio and video. Creating your
own media is more interactive than using existing content, and
collaborating with others in the creation of media is still more
interactive. Multimedia has been used for education at all levels, job
training, and games and by the entertainment industry.

Multimedia as a human-computer interface was made possible some
half-dozen years ago by the rise of affordable digital technology.
Previously, multimedia effects were produced by computer-controlled
analogue devices. Digital technology’s exponential decline in price and
increase in capacity has enabled it to overtake analogue technology.

The Internet is the breeding ground for multimedia ideas and the
delivery vehicle of multimedia objects to the huge audience. Any
computer application that employs video disk, images from a CD-ROM,
uses high quality sound, or uses high quality video images on screen
may be termed a multimedia application. Such interfaces are often
aesthetically appealing and, where high capacity storage devices such as
CD-ROM are used, can provide effective interaction for the user by
acting as very large databases or storehouses of information. A
multimedia user interface must provide a wide variety of easily
understood and usable media control tools. The interface design should
be aesthetically pleasing, appropriate to the content and suited to the
learner’s culture and prior knowledge. The development of graphical
user interfaces and recent advances in the field of virtual reality allow
users to control the system by manipulating objects as icons, windows,
menus etc.

Exercise 18. Put some key questions on text 2.

Exercise 19. Find in text 2 the English for:

BHKOPUCTOBYBATHCS JJIsl BU3HAYCHHS, BJIACTHBICTh IHTEIPOBAHO Tpa-
IIIOBaTH 3 Pi3HOMAHITHUMH 3aco0aMU TpeICTaBlIeHHS; OyTH IHTETpOBa-
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HUM B OJIHIM CHCTEMHill CTPyKTypi; d0JaBaTH iHTEPaKTUBHOCTI; CTBO-
PEHHSL BJIACHOTO CEPEIOBHINA; BUKOPUCTAHHS HASBHOIO KOHTEHTY;
CITIBIIPAITIOBATH 3 IHIIUMH; I1HAYCTpis po3Bar; JOCTymHA Iudposa Tex-
HOJIOTisI; aHaJOTOBI MPHUCTPOI, IO KEPYIOTHCS KOMIT IOTEPOM; EKCIIO-
HEHTHE 3HWKEHHS, TEPEBEPIIUTH aHAIOTOBY TEXHOJIOTIIO; POMIOYHIA
TPYHT; 3aci0 JOCTaBJICHHS; BEIWKAa ayIUTOPIsS; BHUCOKOSKICHUH 3BYK;
MOJKHA HA3BaTH MYJIbTUMEIIMHOIO MPOrpamoro; 3ades3rneuyBaTH eQek-
TUBHY B3a€EMOJII0; €CTETUYHO IMPHUBAOIUBHIA; BiANOBiAaTH KOHTEHTY;
TOTIepe/IHI 3HAHHS; OCTAaHHI JOCSATHEHHS B Taly3i BIpTyalbHOI peaib-
HOCTI; KepyBaTH CHCTEMOIO ITUISIXOM MaHIITyJIFOBaHHS 00’ €KTaMHU.

Exercise 20. Memorize the forms of the Infinitive.

Active Passive
Indefinite (Simple) to do to have done
Continuous tobedoing | @ -
Perfect to have done to have been done
Perfect Continuous to have been doing | = ------

Exercise 21. Translate the sentences. Define the forms and functions of
the Infinitive. (It may be used as a subject, an attribute, an object, a part
of a predicate, an adverbial modifier).

1. Multimedia is the use of several different media to convey
information. 2. Multimedia can be referred to computer media.
3. A media stream can be on demand or live. 4. Attempts to display
media on computers date back to the earliest days of computing. 5. On
demand streams can be stored on a server for a long period of time, and
are available to be transmitted at a user’s request. 6. Individual printers
can be designed to support both local and network connected users.
7. The code must be written in time. 8. The students believe to be helped
by the teacher. 9. I was pleased to have met her at the conference.
10. We are glad to be working on this project. 11. He is glad to have
known the professor for many years.12. Software can be stored on a
hard drive or flash drive. 13. To run a program, the computer is to read
the instructions and temporarily place them in random-access memory
(RAM) before they can be executed.
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Exercise 22. Complete the sentences using the proper form of the
Infinitive in brackets.

1. In education multimedia is used (to produce) computer-based training
courses. 2. In mathematical and scientific research multimedia can (to
use) for modelling and simulation. 4. The students are glad (to pass) the
exam. 5. Multimedia may (to divide) into linear and non-linear
categories. 6. The participants were glad (to tell) a lot about the
research. 7. He seems (to program) since morning. 8. I am sorry (to
miss) the lecture. 9. I am glad (to do) all the homework yesterday.
10. He seems (to solve) this problem now. 11. I want (to take) to the
conference by my friend. 12. They are supposed (to work) on this
project for the last two years. 13. He seems (to learn) all programming
languages. 14. Programming can (to perform) using a step-by-step
process composed of coding, debugging and testing. 15. He hopes (to
improve) his English at the University. 16. The instructions tell the
computer what operations (to perform) with the data. 17. The
instructions must (to translate) into a machine language.

Exercise 23. Translate the sentences paying attention to the Objective
Infinitive Complex.

1. Everybody knows Bill Gates to be one of the richest and most
successful people in the world. 2. People know Microsoft to be the
world’s largest software company. 3. I saw him reinstall the system.
4. I noticed her enter the study. 5. We expected him to solve the
problem. 6. We watched the teacher approach the University. 7. My
parents wanted me to become a software engineer. 8. The teacher would
like the students to speak English.

Exercise 24. Translate the sentences paying attention to the Subjective
Infinitive Complex.

1. Altair is known to be one of the world’s first microcomputers.
2. Harvard is known to be America’s most famous university. 3. Bill
Gates happened to be one of the world’s youngest billionaires at the age
of 31. 4. At school he proved to be very intelligent, especially good at
Math. 5. Bill Gates is known to have always been very successful and
hardworking. 6. He seems to know a lot about engineering software.
7. We happened to meet them at the conference. 8. The developer seems
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to have been working since morning. 9. Little progress seems to have
been made for several decades, primarily due to the high cost and
limited capabilities of computer hardware.

Exercise 25. Paraphrase the sentences using the Objective Infinitive
Complex.

Model: | They think that these exercises are very difficult.
— They think these exercises to be very difficult.

1. I heard that the door of the entrance hall opened. 2. My wish is that
you should enter this university. 3. His father wants that he will become
a programmer. 4. [ know that he is a very experienced teacher. 5. I know
that he works at this software company. 6. Do you expect that a contract
will be signed tomorrow? 7. I don’t consider that they are right.
8. I know that our teacher is an excellent mathematician. 9. He heard
that the students spoke in low voices. 10. They supposed that the printer
will operate properly. 11. They found that the code was too complicated.

Exercise 26. Paraphrase the sentences using the Subjective Infinitive
Complex.

Model: | It was announced that our group would be the next.
— Our group was announced to be the next.

1. It turned out that she completed the laboratory work yesterday.
2. They will win the competition. We are sure of it. 3. People consider
the problem to be very difficult. 4. It seems that she knows a lot about
developing software. 5. It is said that this topic is very important.
6. They consider that this device is necessary for their experiments.
7. 1 expect that he will solve the problem very quickly. 8. We expect
that you will debug this program. 9. It is known that these exercises are
very useful. 10. It seems that she speaks English perfectly. 11. They be-
lieve that the teacher will help them. 12. They expect that he will take
the first prize.

Exercise 27. Study the vocabulary to text 3.

Enhance — mominmryBaTH, 301161y BaTH
distract — 3aBaxaTH, BiIBOJIKATH
interpret — TJIYMaYUTH, MTOSICHIOBATH, IHTEPIIPETYBATH
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read back — 1) 3uuTyBaTH WOIHO 3amucany iH(popMaliio; 2) MOBTOPHO
3YUTYBATU

reasonable — IpUAHATHAUN, T1X0XKHUH, aICKBAaTHII

fidelity — TouHiCTB

vision-impaired — 3 Bagamu 30py

compared to — MOPIBHSIHO (3 YUMOCH)

lack — OpakyBaTH, HEe BUCTaYaTH

digitized — (m)oumdpoBanuit

synthesized — cuaTe30BaHUI

relative timing — BiTHOCHA CHHXPOHHICTB, Y3TOKCHICTh y Yaci

caption — cyOTUTp

convey — niepeaiaBaTu (0yMKY), BUCIOBIIOBATH (Y MKY)

sense — BIIIyTTS

frame — xazp

temporal relationships — 4acoBi CIiBBiTHOIIICHHS

successive — IOCHiTOBHUN

capture — ikCcyBaHHS 300paKCHHs

Exercise 28. Translate the word combinations below into Ukrainian.

To play an important part; highly distracting; storage of images; text-to-
speech technology; in the same way as; with reasonable fidelity; large
amount of text; without large sound files; vision-impaired people;
compared to human speech; make human speakers appealing; to provide
high fidelity; successive capture; improved techniques for generating
speech; the message is converted by the motion and the sense.

Exercise 29. Read and translate text 3.
Text 3. Sound and Images in Multimedia

Just as video has a role in multimedia, sound also plays an important
part. A few carefully placed sounds can greatly enhance a project, but a
continuous monologue can be highly distracting. With the text-to-
speech technology, the computer interprets text and converts it into
phonetic sounds in much the same way as a human would. Thus, the
computer can read back any text within any program with reasonable
fidelity. This feature is very useful because large amounts of text can be
converted into audio without large sound files. A particular use of this
technology is to offer an alternative for vision-impaired people. There
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are however, some disadvantages to computer generated speech. The
speech can sound robotic compared to human speech and it lacks the
variable information that can make human speakers appealing. Two
types of speech are available for use by multimedia developers:
digitized and synthesized. Digitized speech provides high quality natural
speech while synthesized speech may not sound as natural as human
speech. Even with improved techniques for generating speech, it is not
incorporated into multimedia programs as often as it could be.

Unlike print or graphics, animation is a dynamic medium. We get a
sense of relative timing, position, direction and speed of action. We
need no captions because the message is converted by the motion and
the sense. Animation is the process of creating, usually graphically, a
series of frames and then having them display rapidly to get a sense of
movement. Video provides high-speed information transfer and shows
temporal relationships. Video is produced by successive capture and
storage of images as they can change with time.

Exercise 30. Find in text 3 the English for:

TaK caMo SIK 1 BiJeo; BimirpaBaTH BaKIUBY POJIb; IOKPALIUTH SIKICTh IPOCK-
Ty, Oy)Ke 3aBaKaTH; TEXHOJIOTiS IEPEeTBOPEHHS TEKCTYy Ha MOBJICHHS,
KOMIT FOTEp IHTEPIPETYE Ta MEPETBOPIOE; 115 BIACTHBICTH € JIy’Ke KOPUCHOIO;
KOHKPETHE 3aCTOCYBAHHS IIi€] TEXHOJIOTIi; IPOIIOHYBATH aJbTEPHATHBY; PO-
OWUTH MOBY TIPHUBAOJIMBOIO; TAKWH ITPUPOIHIMN, SIK JTFOJICBKAa MOBA; Ha BiJIMIHY
Bill JpyKy abo r“pa(puqxl JMHAMIiYHE cepeIoBHILe; BiI4yBaTH BiTHOCHY Y3rO-
JDKEHICTh Yy 4aci; HamlpsM 1 MIBHAKICTB [ii; MOBIIOMIICHHS TePE/IAETRCA Y-
XOM 1 BIJUYTTSIM; MPOLIEC CTBOPEHHS TIOCIIOBHOCTI KaJIPiB; YacOBi CITIBBiJI-
HOILICHHS; BUCOKOIIBHIKICHE mepenanHst iHdopManii; QikcyBaHHs Ta 30e-
piraHHs Bifie0300paKeHb.

Exercise 31. Answer the questions on text 3.

1. What role does sound play in multimedia? What can it do? 2. How
does the computer interpret and convert text? 3. What feature is
considered to be very useful and what does it offer? 4. What
disadvantages does computer generated speech have? 5. What two types
of speech are available for use by multimedia developers? 6. What is the
difference between them? 7. What is animation? 8. What is an
animated message conveyed by? 9. What can video provide? 10. What
is video produced by?
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Exercise 32. Write derivatives of the words below and explain their meanings.

Enhance, interpret, convert, use, generate, compare, digitize, synthesize,
improve, incorporate, create, produce.

Exercise 33. Find some additional information and speak on:

1. Hypermedia.
2. Multimedia as a human-computer interface.
3. Sound and graphics in multimedia.

Exercise 34. Study the vocabulary to text 4.

Bitmap — pactp, pactpoBe (Oimose) 300paxkeHHs (cpagiune 300paicen-
HSL Y U2SI0i MACUBY MOYOK HA eKPAaHi)

bitmapped graphics — pactpoBa rpadika

distorted — BUKpUBIICHUI

resolution — po3iibHa 31aTHICTh

inch — qroiim

vector graphics — BeKTOpHa rpadika

scale — macmTabyBaTH

facilities — MOXIJIMBOCTI

freehand drawing — MaTroBaHHS PYKOIO

pie chart — cekTopHa, Kpyrosa giarpama

bar chart — croBmuukoBa miarpama, ricrorpama

computer-aided design — aBToMaTH30BaHE IPOSKTYBAHHS

desktop publishing — BepcTka ApyKOBaHUX BHUJIaHb Ha KOMIT FOTEPI

page layout program — nmporpama KOMIIOHYBaHHSI CTOPIHOK

clip-art — momiTumax, rpadigauii pparmMeHT

applet — mpuKITamHa MiHI-TTpOrpaMa, yTHITITa

fractal — dpakran (ceomempuuna gopma, axa modxce Oymu pozouma Ha
OKpeMi YacmuHu, Kompi € NPUOIUSHUMU 3MEHUEHUMU KONIAMU
yinozo, hpakmanu onucyroms maki 00’ eKmu peaibHo20 C8imy,
K 20pu, KOHMYpU bepecie, xmapu moujo)

Exercise 35. Translate the word combinations below into Ukrainian.

Pictures processed by computers; a bit distorted; the density of dots;
without losing quality; to edit your favourite images; to add different
effects; facilities for freehand drawing; computer-aided design; desktop

181



publishing; to arrange on a page; to create or edit moving pictures;
detailed maps.

Exercise 36. Read and translate text 4.
Text 4. Computer Graphics

Computer graphics are pictures created, changed or processed by
computers. There are two categories: bitmapped graphics and vector
graphics. Bitmapped graphics represents images as bitmaps; they are
stored as pixels and can become a bit distorted when they are
manipulated. The density of dots, known as the resolution and expressed
in dots per inch, determines how sharp the image is. Vector graphics
represents images as mathematical formulae, so they can be changed or
scaled without losing quality.

There are different types of graphics software. Image manipulated
programs let you edit your favourite images. For example, you can scan
a picture into your PC or transfer a photo from your camera and add
different effects, or filters. Painting and drawing programs, also called
illustration packages, offer facilities for freehand drawing. Business
graphics programs, also called presentation software, let you create pie
charts and line graphs of all kinds for slide shows and reports.
Computer-aided design (CAD) is used by engineers and architects to
design everything from cars and plants to buildings and furniture.
Desktop publishing (DTP) is based around a page layout program,
which lets you import text from a word processor, clip-art (ready-made
picture) from graphics packages, and images from scanners or cameras,
and arrange them all on a page. Digital art, or computer art, is done with
applets that use mathematical formulae to create beautiful bright shapes
called fractals. A fractal is a geometrical figure with special properties.
Computer animation uses graphics programs to create or edit moving
pictures. Each image in a sequence of images is called a ‘frame’.
Geographic information systems (GIS) allow cartographers to create
detailed maps.

Exercise 37. Find in text 4 the English for:

pactpoBa rpadika; 30epiraTucs y BHUIJISIII MIKCEIiB; MIUIBHICTh TOYOK;
BU3HAYATH, HACKIJIBKM YITKUM € 300paXeHHS, MaTeMaTH4Hi 300pa-
JKEHHS; CKaHyBaTH 300paKeHHS; CTBOPIOBATH CEKTOPHI Ta CTOBIYHUKOBI
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JiarpaMu; Iporpama KOMIOHYBaHHS CTOPiHOK; reoMeTpuyHa (irypa 3i
crienu(iYHUMU BIACTUBOCTSAMU; TIOCITIIOBHICTh 300paKeHb.

Exercise 38. Answer the questions on text 4.

1. What is computer graphics? 2. How many categories of computer
graphics are there? What are they? 3. What kind of graphics represents
images as bitmaps? 4. What is resolution in computer graphics?
5. What program edits images? 6. What do painting and drawing
programs offer? 7. What are business graphics programs called?
8. What do they create? 9. Who is computer-aided design used by?
10. What is desktop publishing? 11. What is a fractal? Where is it used?
12. What does computer animation use? 13. What do geographic
information systems allow to create?

Exercise 39. Find in text 4 the words that can function both as nouns
and verbs. There should be 20 of them.

Exercise 40. Decipher the abbreviations below:

CAD, DTP, GIS, MMI, HCI, CHI, LCD, 1/0O, Mbps, NEMA.
Exercise 41. Compose a dialogue on “Computer Graphics”.

UNIT 10. INFORMATION SYSTEMS

Exercise 1. Study the basic vocabulary.

a) terms

information system (IS) — indopmarrifina cucrema

office information system — oicHa iHpopMalliiiHa cucrema

transaction processing system — cuctemMa 00poOJICHHS TpaH3aKITii

management information system — ympaBimiHChKa / aAMiHICTpaTHBHA 1H-
(dhopmariiitHa cuctema

decision support system (DSS) — cuctema miATPUMKH PillICHb

expert system — eKcIepTHa CUCTEMa

communications technologies — KOMyHiKaIli#iHi TeXHOJIOTii

voice mail — royocosa Ioiura; aBTOBIAMNOBIAaY KOMITaHi1

videoconferencing — BieokoHbEpeHII-3B’ 130K

electronic data interchange — enexTpoHHHI 00MiH iHpOpMAITi€rO

management reporting system — cuctemMa ynpaBJliHCbKOi 3BITHOCTI

inference rules — mpaBua BUBEACHHS (BUCHOBKIG 8 EKCHEPMHUX CUCTNEMAX)
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b) nouns

collection — cyKkymHICTh

workflow — TpynoBuii nporec

business activity — Gi3Hec-omnepartis

office activity — odicHa onepaitis, Bua 0QpiCHOT AisUTbHOCTI

speaker — ryyHOMOBEIb

deposit — 1)gemo3ut, paxyHOK y 6aHKY; 2) IEeMO3UTHHNA BHECOK

payment — cIiaTa, IIaTix

reservation — pe3epByBaHHS, OpPOHIOBaHHS

inventory — iHBeHTapH3aLisi, 00JIiK TOBapy

interest rate — craBka 0aHKIBCHKOT'O BiICOTKa

population trends — TeHIeHIIIT 3MiHU CTPYKTYPH Ta KiJIbKOCT] HACEIICHHS

reasoning — MUCJICHHSI, MipKyBaHHS

expertise — 3HaHHS, KBaJTi(hiKallis, JOCBi

judgement — 1) cymkeHHS, TyMKa, TIOTJISA, OIIHKA; 2) 3MOPOBHUH TITy31,
PO3CYUIHUBICTh

c) verbs

enhance — Oy BaTH, YAOCKOHATIOBATH
facilitate — moneruryBaru

distribute — po3noainsaTu

schedule — cxramaTi po3knan, IIAHYBAaTH
account — 3/1iHCHIOBAaTH 00K

arise — BUHUKATH, 3’ IBJISITHCS, TOCTABATH
capture — 30upatu (iH¢hopmayiro)

imitate — imiTyBaTH

d) adjectives

day-to-day — moBcsKIeHHMI
short-range — KOpoTKOUacHUA
long-range — TpuBanmii

e) adverbs
accurately — TOYHO, TPABUIBHO
timely — cBoeuacHo

Exercise 2. Choose nouns among the following words. Put the first let-

ters of the nouns into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.
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Facilitate, payment, distribute, apply, describe, reservation, internal,
timely, accurately, order, collection, imitate, capture, expertise, fre-
quently, deposit, manipulate, devote, unit, resource, retrieve, employee,
transmit.

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) collection, procedure, generate, day-to-day, activity, classify,
variety, equip, reach, decision, capture, store, imitate, expertise,
compose, component, apply, describe, support, enhance, facilitate,
distribute, arise, workflow, reasoning, regular;

b) employee, variety, source, internal, enhance, facilitate, timely,
support, capture, input, accurate, order, frequent, connect, regular,
relevant, advantage.

Exercise 4. Write derivatives of the words below and explain their
meanings.

Model: distribute — distribution — distributor — distributive

Distribute, collect, organize, classify, process, manage, commune,
create, accurate, manufacture, judge, decide, report, generate, support,
inform, imitate, apply, describe, speak, reserve, time, expert, employ,
store, transmit, proceed, busy, act, source, author, change.

Exercise 5. Give Ukrainian equivalents for the following word
combinations.

A collection of hardware, software, data, people and procedures; to be
designed to generate information; to support day-to-day activity; to be
classified into; to facilitate communication among employees; to
enhance workflow; electronic data interchange; a variety of hardware;
to be equipped with modems, video cameras, speakers; to capture and
process data; day-to-day transactions; business activity; online
transaction processing; a management information system; to generate
reports on a regular basis; to be called a management reporting system;
to reach a decision; internal and external sources; to include interest
rates; to have less expertise; a knowledge base; inference rules; to
describe a situation.
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Exercise 6. Read and translate text 1.
Text 1. Types of Information Systems

An information system is a collection of hardware, software, data,
people and procedures that are designed to generate information that
supports day-to-day, short-range, and long-range activities of users in an
organization. Information systems are classified into five categories:
office information systems, transaction processing systems,
management information systems, decision support systems, and expert
systems.

An office information system is an information system that uses
hardware, software and networks to enhance workflow and facilitate
communications among employees. An office information system
supports a range of business office activities such as creating and
distributing graphics or documents, sending messages, scheduling, and
accounting. Office  information systems use communications
technologies such as voice mail, facsimile (fax), videoconferencing, and
electronic data interchange. It also uses a variety of hardware, including
computers equipped with modems, video cameras, speakers, and
microphones, scanners, and fax machines.

A transaction processing system is an information system that cap-
tures and processes data generated during an organization’s day-to-day
transactions. A transaction is a business activity such as a deposit, pay-
ment, order or reservation. Most transaction processing systems use
online transaction processing.

A management information system is an information system that
generates information accurately and timely. Because it generates
reports on a regular basis, a management information system is called a
management reporting system.

A decision support system is designed to help users reach a decision
when a decision-making situation arises. It uses data from internal or
external sources. Internal sources include sales, manufacturing,
inventory. External sources include interest rates, population trends.

An expert system is an information system that captures and stores
the knowledge of human experts and then imitates human reasoning and
decision-making processes for those who have less expertise. Expert
systems are composed of two main components: a knowledge base and
inference rules. A knowledge base is a combined subject knowledge and
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experiences of the human experts. The inference rules are logical
judgments applied to the knowledge base each time a user describes a
situation to the expert system.

Exercise 7. Find in text 1 the English for:

iHpopmariitHa cucrema; odicHa iHpopMariiiHa cucTeMa; HU3Ka OQiCHHX
oreparliif; cucteMa OOpOOJICHHS TPaH3aKIiK; TOJICTIIYBAaTH 3B’ 30K MiX
NpaniBHAKaMH; CTBOPEHHS Ta PO3MOALT IpadiuHuX NaHUX; BiMPaBICHHS
TOBIZIOMJICHb; BUKOPHUCTOBYBATH KOMYHIKAI[ii{HI TEXHOJOTIi; Pi3HOMaHITHI
amapaTHi 3aco0wm; Oi3Hec-orepartisy; JeMO3UTHAN BHECOK; ITIATIK; 3aMOB-
JICHHS; TIPAaBHJIBHO 1 CBOEYACHO HajaBaTW iH(OPMAIlFO; TCHACHIII 3MiHU
CTPYKTYPH Ta KiJIPKOCTI HACEICHHS; BUPOOHUIITBO; iHBEHTapH3allis; 30H-
patu Ta 30epiraTy iHhopMaIlito; IMITYBaTH MICIICHHS JIFOIIHI; CKJIATaTHCS
3 IBOX KOMIIOHEHTIB; 3HaHHS 1 JIOCBIJI EKCIIEPTIB y MEBHIN NpeAMETHIN ra-
JIy3i; JIOT14YHI Cy/PKEHHSI; eKCIIepTHA CUCTEMa.

Exercise 8. Say whether the statements below are true or false. Correct
the false ones.

1. An information system is a collection of software, people and
procedures. 2. Information systems are designed to generate information
that supports short-range activities of users. 3. Information systems are
classified into five categories. 4. An office information system
facilitates communication among employees. 5. An office information
system doesn’t use communications technologies. 6. It uses a variety of
hardware. 7. Not all transaction processing systems use online
transaction processing. 8. A management information system generates
reports on a regular basis. 9. A decision support system uses external
sources. 10. External sources include sales, manufacturing, inventory.
11. An expert system stores the knowledge of human experts. 12. Expert
systems include three components. 13. A knowledge base means
experience of human experts. 14. The inference rules are logical
judgements applied to the knowledge base.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to generate a) users reach a decision
2) to store b) human reasoning
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3) to facilitate ¢) modems and video cameras

4) to imitate d) communications among
employees

5) to classify into ¢) day-to-day activities

6) to be equipped with f) knowledge of human experts

7) to include g) workflow

8) to support h) categories

9) to help 1) information

10) to enhance j) sales, manufacturing, inventory

Exercise 10. Fill in the blanks with prepositions for, as, with, of, to,
into, by, on, from where necessary:

1. Information systems are classified ... five categories. 2. An office
information system supports a range ... business office activities. 3. It
also uses a variety ... hardware equipped ... modems, video cameras,
speakers. 4. A transaction is a business activity known ... a deposit,
payment, order or reservation. 5. Because it generates reports ... a
regular basis, a management information system is referred ... a
management reporting system. 6. A decision support system uses data
... internal or external sources. 7. Expert systems are composed ... two
main components. 8. The inference rules are logical judgements applied
... the knowledge base each time a user describes a situation ... the
expert system. 9. Business office activities are supported ... an office
information system. 10. An expert system imitates human reasoning and
decision-making processes ... those who lack expertise.

Exercise 11. Fill in the blanks with proper terms (office information
system (2), internal sources, decision support system, transaction,
management information system, information system, expert system,
the inference rules) to complete the sentences.

1. is a system that generates information accurately and
timely. 2. is a business activity such as a deposit, payment,
order or reservation. 3. is a system that facilitates
communications among employees. 4. is designed to help
users reach a decision. 5. is a collection of hardware,
software, data, people and procedures. 6. is a system that
supports a range of business office activities. 7. is a system
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that stores the knowledge of human experts. 8. are logical
judgements applied to the knowledge base. 9. include sales,
manufacturing, inventory.

Exercise 12. Answer the questions on text 1.

1. What is an information system? 2. What categories are information
systems classified into? 3. What does an information system use and
support? 4. What communications technologies do office information
systems use? 5. What does a transaction processing system capture and
process? 6. What is a transaction? 7. What do most transaction
processing systems use? 8. How does a management information
system generate information? 9. What does a decision support system
help users do? What does it use? 10. What do internal and external
sources include? 11. What is called an expert system? 12. What
components are expert systems composed of? 13. What is a knowledge
base? 14. What are inference rules in an expert system?

Exercise 13. Put all possible questions to the sentences below.

1. An office information system supports a range of business office
activities. 2. A transaction is a business activity such as a deposit,
payment, order and reservation. 3. A decision support system is
designed to help users reach a decision. 4. Expert systems are composed
of two main components. 5. Office information systems use commu-
nications technologies.

Exercise 14. Translate into English.

1. Iadopmartiifna crucremMa — I¢ CyKyIHICTh allapaTHOTO Ta IMPOTPAaMHOTO
3a0e3reyeHHs], iHpopMarii, Troael Ta mpoueayp, MpU3HAYCHUX sl 00poo-
neHHs iHpopmartii. 2. [adopmariiiHi cucTeMy TONUISAIOTh HA ITSITh - KATero-
piit: odicHi iHGOPMAIHHI CHCTEMH, CHCTEMH OOpOOJIECHHS TpaH3aKIIiH,
YIIPaBJIHCHKI 1H(OPMAILTiiHI CHCTEMH, CUCTEMH ITITPUMKH PIllICHb, CKCIICPTHI
cucremu. 3. OdicHa iHopMamiiiHa cucTeMa BHUKOPHCTOBYE amapaTHe Ta
TporpamMHe 3a0e3neUeHHs 1 MepeKi T BIOCKOHAICHHS POO0OYOTO IPOIIeCy.
4. 'Y odicHux iHQOpMAIIHHUX CHCTEMaX BUKOPHCTOBYIOTH TaKi KOMYHIiKa-
IIfHI TEXHOJIOTIi, SIK: TOJIOCOBA TMOINTa, (haKC, BiJCOKOH(EPEHII-3B’S30K,
eNeKTpOHHUI OOMIH iH(opMartieto. 6. Tpanzakmis — 1ie Oi3Hec-oreparris,
HAaIpUKJIA/: JICTIO3UTHHUI BHECOK, IUIATDK, 3aMOBJICHHS Ta PE3EpBYBAHHS.
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7. YpapiiHceKa iHpopMamiiiHa crcTeMa TpU3HaueHa ISl MPaBUIBHOTO Ta
CBOE€YacHOTO HaymaHHA iHQopmari. 8. OcKilbkH ympapiHCBbKa iH(pOpMa-
IiifHA cHcTeMa TeHEepye 3BITH HA PETyIBIPHiN OCHOBI, ii HA3MBAIOTh TAKOXK
CHCTEMOIO YTIPaBIIIHCBKOI 3BiTHOCTI. 9. CHcTeMa MiATPHMKH pillleHb J0TIo-
Marae KOpHUCTyBadaM 3HAWTH pillleHHs y cuTyalii Horo npuitasarta. 10. Bu-
KOPHCTOBYIOTHCS JTaHi 3 BHYTPIIITHIX Ta 30BHIMHIX mkepen. 11. BayTpinmi
JDKepera BKITFOYaloTh MPoJaX, BUPOOHHUIITBO, iHBeHTapu3atito. 12. /lo 30B-
HIIIHIX JPKEPeT BiJHOCATh CTaBKU OaHKIBCHKHX ITPOLICHTIB, TEHJICHIIIT 3MiHI
CTPYKTYpH Ta KiTbKOCTi HaceneHHs. 13. ExcniepTHa cuctema 30upae Ta 30e-
pirae 3HaHHS €KCIIEPTiB, IMITYE MHCIICHHS JIIOAWHW Ta TPOIEC MPHUHAHSITTS
piLIeHHsT 71 THUX, XTO Ma€ MEHIIe NocBimy. 14. ExcriepTHi cucteMu Ckia-
JAIOTHCS 3 JJBOX KOMIIOHEHTIB: 0a3y 3HAHb Ta NPAaBHJ BUBEICHHS €KCIIEPT-
HUX BHCHOBKIB. 15. ba3a 3HaHb — 11¢ TTO€THAHHS 3HAHb Ta JIOCBITY €KCIICPTIB
y NIeBHIM npeqMeTHii ramy3i. 16. [TpaBuiia BUBeICHHS BUCHOBKIB — 1€ JIOTT4-
Hi Cy/DKEHHS H OLIHKH, 1110 3aCTOCOBYIOTH /10 0a3H 3HaHb LI0pa3y, SIK KOpH-
CTyBa4 OMHCYE CUTYAIIIFO eKCTIEPTHIN CHCTEMI.

Exercise 15. Write a summary of the text “Types of Information Systems”.

Exercise 16. Study the vocabulary to text 2.

In a broad sense — y mIUpoOKOMy CEHCI

refer — Ha3MBaTH, TTO3HAYATH

business process — 0i3HeC-TIpoIiec, TEXHOIOT1YHUH / BUPOOHUYHNI TIPOIIEC

distinction — pi3HHUIIA, BIAMIHHICTh

distinct from — BiagMiHHUH (80 Y020Ch)

information and communication technology (ICT) — indopmariiitao-
KOMYHIKAaIliifHI TEXHOJIOT11

performance — po6ota, QyHKIIOHYBaHHS

work system — mym: BupoOHHUYA cUCTeMa

customer — KJIIEHT, 3aMOBHHUK

devote — mpucBIUyBaTH

retrieve — BUOUpaTH (ingpopmayiio 3 nam’sami)

manipulate — MaHIITyTIOBaTH

socio-technical system — coIiaTbHOTEXHOJIOTIYHA CUCTEMa

mediating construct — IPOMKHUI CTPYKTYpPHUH KOMIIOHEHT

interrelate — 1) OyTu B3a€eMOTIOB’ I3aHUM; 2) B3a€MOIISTH

represent — IPEICTABISTH, TIPE3CHTYBATH
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Exercise 17. Translate the word combinations below into Ukrainian.

The combination of information technologies and people’s activities; to
be used to refer to the interaction between people, algorithmic
processes, data and technology; the way in which people interact;
information systems are distinct from information technology; to help to
control the performance of business processes; to perform work using
resources; to produce specific products or services for customers;
capturing, transmitting, storing, retrieving, manipulating and displaying
information.

Exercise 18. Read, translate and entitle text 2.
Text 2.

An information system is any combination of information
technologies and people’s activities using that technology to support
operations, management and decision-making. In a very broad sense, the
term information system is frequently used to refer to the interaction
between people, algorithmic processes, data and technology. In this
sense, the term is used to refer not only to the information and
communication technology, but also to the way in which people interact
with this technology in support of business processes.

There is a clear distinction between information systems and infor-
mation technology as well as between information systems and business
processes. Information systems are distinct from information technology
in that an information system is typically seen as having an ICT
component. Information systems are also different from business
processes. Information systems help to control the performance of
business processes.

An information system is a special type of work system. A work
system is a system in which humans or machines perform work using
resources (including ICT) to produce specific products or services for
customers. An information system is a work system whose activities are
devoted to processing (capturing, transmitting, storing, retrieving,
manipulating and displaying) information.

An information system is a type of socio-technical system and a
mediating construct between actions and technology. Information
systems interrelate with data systems on the one hand and activity
systems on the other. An information system is a form of
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communication system in which data are represented and processed as a
form of social memory. An information system can also be considered
as a semi-formal language which supports human decision making and
action.

Exercise 19. Find in text 2 the English for:

y HIMPOKOMY CEHCI; MIATPUMYBATH ONepaiii KepyBaHHS Ta TPUAHSATTS
pillleHb; Ha MIATPUMKY Oi3HEC-MpOLECiB; YiTKa BIAMIHHICTH MPOLECIB
0i3Hecy; BHPOOJISITH TOBapH Ta MOCIyrd; poOoTa, cpsiMoBaHa Ha 00po0-
neHHs iH(OpMAaIli; CcoIliaTbHO-TEXHOJIOTIYHA CHCTeMa; TPOMDKHUN
CTPYKTYpPHUH KOMIIOHEHT MIX IisIMH Ta TEXHOJIOTi€I0; OyTH B3a€MO-
OB’ SI3aHAMU 13 CHCTEMaMH JaHHWX 3 OJHOTO OOKy, i CHCTeMaMu i, —
3 1HIIOTO; MPECTABIATHCS Ta 0OPOOIATUCS K OJHA 3 (HOPM COIIATBHOT
mam’sITi; po3ryIsaTy SK HamiBhopMallbHy MOBY.

Exercise 20. Answer the questions on text 2.

1. What is an information system? 2. What is the term information
system used to refer to in a broad sense? 3. What differs information
systems from information technology and business processes?
4. What is called a work system? 5. What activities is an information
system devoted to? 6. What place does an information system hold
between actions and technology? 7. What do information systems
interrelate with? 8. What can an information system be considered as?

Exercise 21. Memorize the forms of the Participle.

Active Passive
Present buying being bought
Perfect having bought having been bought
Past | mmeeeee- bought

Exercise 22. Give Present and Past Participle forms of the following verbs:

Stop, cut, forget, begin, order, travel, study, open, play, develop, write,
give, lie, refer, try, profit, compel, carry, repair.
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Exercise 23. Translate the following sentences. Define the forms and
functions of the Participle. (It may be used as an attribute, an adverbial
modifier, a part of a verbal predicate)

1. Although accepted for different purposes computers virtually do not
differ in structure. 2. While processing data the computer made a few
mistakes. 3. Computers today are providing an expending range of
services. 4. Having been given all the instructions the designer was able
to start his work immediately. 5. Programs stored in the memory of
a computer enable the computer to perform a variety of tasks. 6. The
model being shown to us now has been made by one of the best
specialists of our company. 7. The article on software engineering pub-
lished in this magazine was written by the Dean of our Faculty. 8. You
can get the book recommended by our lecturer in the library. 9. The
books lying on the table belong to my roommate. 10. Having signed the
letter the project manager gave it to the secretary asking her to send it
off at once. 11. What do you think of the method being used? 12. An
interpreter is a program translator used for translating high-level
language programs into machine language programs. 13. Changing the
program, the computer can be made to work in a different manner.
14. Having developed Windows Vista Microsoft Company
recommended it for use on personal computers. 15. Application
software being presented for an organization is useful for word
processing, billing and accounting.

Exercise 24. Write out all Participles from the text of Exercise 18.
Identify their forms and functions.

Exercise 25. Point out the Objective Participial, Subjective Participial
and Absolute Participial Complexes. Translate the sentences.

1. Hardware engineer was watched designing ICT devices. 2. I saw him
reinstalling the system of his PC. 3. Software engineers were seen
planning, designing and testing computer programs. 4. Various
strategies and techniques being accessible, security specialists use them
to design security systems. 5. She had her computer repaired. 6. The
network requirements having been studied, analysts recommended the
most suitable type of the network. 7. The successful candidate was
considered being responsible for managing the database. 8. She watched
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him writing an antivirus program. 9. The data being encrypted, a
malicious program cannot corrupt files. 10. He watched the designer
creating and maintaining web pages and applications for websites.
11. Computer operator was watched controlling data processing. 12. He
had his system assembled. 13. A special gift having been offered, people
happily sent off all their security details. 14. I saw the computer
instructor teaching people how to protect computer systems and
information. 15. Programmers were seen writing the instructions for
customized software.

Exercise 26. Change the following complex sentences into simple ones
using the Objective Participial Construction after the model:

Model: | I saw them as they were going to the University.
— I saw them going to the University.

1. I saw him as he was reinstalling the system of his PC. 2. We watched
them as they were playing computer games. 3. The teacher observed the
students as they were writing the test. 4. [ saw the programmer as he
was setting the computer. 5. She watched him as he was testing a pro-
gram. 6. We noticed our lecturer as he was entering the hall.

Exercise 27. Change the following complex sentences into simple ones
using the Objective Participial Construction after the model:

Model: | The system analyst repaired her computer. — She had
her computer repaired.

1. His friend assembled a system for him. 2. The photographer took a
photo of him. 3. The typist typed his article for him. 4. The waitress
brought them dinner. 5. His students made reports for him. 6. Their lec-
turer organized an excursion for them. 7. The organizers of the exhibi-
tion provided a working place for them. 8. They altered devices for
them.

Exercise 28. Change the following complex sentences into simple ones
using Absolute Participial Complex as in the models.

Model 1: | As the University was far from here, | went there by
bus. — The University being far from here, I went
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Model 2: | there by bus.
When the work had been done, they went home.
— The work having been done, they went home.

1. As his mother teaches English, she knows the language very well.
2. As he was ill, he couldn’t go to the University. 3. When our teacher
had visited the IT exhibition, we asked him to tell us about it. 4. When
the lessons were over, the students went home. 5. After the sun had
risen, we continued studying. 6. As all shops were closed, we couldn’t
buy any peripheral for our computer. 7. As the book had been printed,
we hoped to get it soon. 8. As the key had been lost, we couldn’t get
into the study. 9. After the computer had processed the data on the
aircraft arrivals and departures, the plan of the airport’s work was made.
10. After a new method had been studied in detail, the committee
decided to introduce it at almost all the plants.

Exercise 29. Translate into English using Objective or Absolute Parti-
cipial Complex.

1. Mu cnoocrepiraiy, SK BOHH Tpajdd B HOBY KOMII'IOTEpHY TIpy.
2. BoHu 4ynu, sik 0aThbKH PO3MOBIISUIM aHTIIHCEKOI0 MOBOIO. 3. Mu Oa-
JWIH, SK BUKIAAad 3aXonuB A0 ayautopii. 4. OCKiIBKH JIGKTOp OYyB
XBOPHH, Y Hac He Oyio npyroi mapu. 5. My MOMITHIIH, STK BOHA 3aCMis-
macsi. 6. MeHi BigpemMoHTyBanmu koM totep. 7. Komn most cectpa 3akiH-
Yujia MIKOJy, BOHA BCTYMHUIIA A0 YHiBepcuTeTy. 8. Ham manu 3ampoien-
HSl HAa BUCTAaBKY HOBITHIX KOMIT FOTEPHUX TeXHOINOTiH. 9. Ockinbku Oy-
JI0 BXKe Mi3HO, BCi Jaboparopii Oynu 3aunHeni. 10. S He 3Mir HaagpyKy-
BaTH CTATTIO TOMY M0 mpuHTep OyB HecmpaBHui. 11. Komm 3amsaTTs
3aKIHYMJIMCS, CTYICHTU HAIIOl IPyIH HillIH JOAOMY .

Exercise 30. Study the vocabulary to text 3.

Department — Bimmin
engineering approach — TeXHIYHAN TT1X1.T
System Development Life Cycle (SDLC) — sxuTTeBmii UK po3poOiIeH-
HSl CUCTEMU
accomplish — 3nificHIOBaTH; HOCITaTH
outsource — 1) BiznaBatu poOOTy CTOPOHHIM, TIEPEBOAUTH BUPOOHUIITBO
B IHITKH peTioH; 2) 3aTydaTy 30BHIMTHIN pecypc
off-shoring — mpakTuka nepemMimieHHss po0o4oi 6a3u KOMMaHii B iHIITY
KpaiHy
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land information system — nanamadTHa iHpOpMaliiiHa cuctema

emerge — BUHUKATH, 3apOJKYBaTHCh

spatial information system — mpocroposa iHopmarriiina cucrema

recognition — 1) BU3HaHHS; 2) y/BIi3HABaHHSI, PO3Mi3HABAHHS

specification — 1) cienudikarisi; 2) yTOYHEHHsI, KOHKPETH3YBaHHS

maintenance — TeXHI9HE 00CITyTOBYBaHHS

concerned with — moB’s;3anawmit (3 wumocs)

COre — OCHOBHUM, IEHTPAJIbHUI

identity — 1) TOTOXHICTb, IIEHTHUYHICTB; 2) CHPaBXKHICTh, ICTUHHICTE;
3) iHOUBITyaIbHICTH, 0CcO0a

be subject to smth — iepeOyBaTH 1111 BILIMBOM YOT0Ch, OyTH 00’€KTOM YOT0Ch

debate — mebaTu, TUCKycCis

scholar — BueHwmit

artifact — apredpaxt

interplay — B3aemoist

Exercise 31. Translate the word combinations below into Ukrainian.

Information technology department; to strongly influence; a series of
methodologies; in order to develop and use an information system;
engineering approach; a systematic procedure; to occur in sequence; can
be accomplished; the geographical distribution, can be broadly
considered; information gathering; system design; system imple-
mentation; subject to debate among scholars.

Exercise 32. Read and translate text 3.
Text 3. Information System Development

Information technology department in larger organizations tends to
strongly influence information technology development, use and
application in the organizations, which may be a business or
corporation. A series of methodologies and processes can be used in
order to develop and use an information system. Many developers have
used a more engineering approach such as the System Development Life
Cycle (SDLC) which is a systematic procedure of developing an
information system through stages that occur in sequence. An
information system can be developed in house (within the organization).
This can be accomplished by outsourcing certain components or the
entire system. A specific case is the geographical distribution of the
development team (Off-shoring, Global information system).
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Geographic information systems, land information systems and disaster
information systems are also some of the emerging information systems but
they can be broadly considered as spatial information systems. System
development is done in stages which include: problem recognition and
specification, information gathering, requirements specification for the new
system, system design, system construction, system implementation, review
and maintenance, information systems research, which is generally concerned
with the study of the effects of information systems on the behaviour of
individuals, groups and organizations.

Although information systems as a discipline has been evolving for
over 30 years now, the core focus or identity of IS research is still
subject to debate among scholars. There are two main views around this
debate:  a narrow view focusing on the IT artifact as the core subject
matter of IS research, and a broad view that focuses on the interplay
between social and technical aspects of IT.

Exercise 33. Find in text 3 the English for:

3aCTOCYBaHHsI B OpraHi3alisx; po3poOyieHHs iH(pOpMaLiiiHOT cuCTeMHu;
nmoeranHo; iH(GOpMaIiiiHi cucTeMH, IO 3’SBISIOTHCS; BU3HAYCHHS Ta
YTOYHEHHS 3aBIaHHS; BH3HAYCHHS BHUMOI O HOBOI CHCTEMH; JOCIIi-
JOKCHHS 1HQOPMAIIMHAX CHUCTEM; IOCIIPKEHHS BIUIMBIB iH(OpMAaIlii-
HUX CHCTEM; MOBEiHKA JIOJeH, TPyl Ta OpraHi3aiiid; OCHOBHA yBara;
JIBa TOJIOBHI IMOIJISAN; B3a€EMOiS MDK COLIaJILHUMHU Ta TEXHIYHUMH ac-
neKTaMu 1HPOPMAIIITHUX TEXHOJIOTIH.

Exercise 34. Make up questions to the italicized parts of the sentences.

1. A series of methodologies and processes can be used in order to
develop and use an information system. 2. An information system can
be developed in house. 3. System development is done in stages.
4. Information system research is generally concerned with the study of
the effects of information systems on the behaviour of individuals.
5. There are two main views around this debate. 6. A broad view
focuses on the interplay between social and technical aspects of IT.

Exercise 35. Do the following assignments.

1. Explain a distinction between information systems, computer systems
and business processes.
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2. Compare various types of information systems.
3. Name a series of methodologies used for an information system
development.

Exercise 36. Study the vocabulary to text 4.

Executive information system (EIS) — indopmartiiina cucrema 1y1si KepiBHHKIB

intend — npu3HavaTH

senior executive — KepiBHUK BUILIOTO PAHTY

chief executive officer — kepiBHUK, TOJIOBHA ITOCa[0Ba 0c00a, TeHEPAIb-
HUW TUPEKTOP (Komnauii, nionpuemcmaea)

emphasis — aKI[eHT, HAroJIoC, 0COOJINBa yBara

drill-down capabilities — MOKITUBOCTI AeTaTi3yBaHHS

enterprise-wide — (3arabHO )KOPIIOPATHBHAMN, Y MacIITa0i MiaIpHEMCTBA

highlight — migkpecaroBaTH, 30CepeXKyBaT yBary (Ha womych), Haro-

JouryBaTH (uocs)

chief executive officer — kepiBHUK, TOJIOBHA [TOCa[0Ba 0c00a, TeHEPAIb-
HUW JUPEKTOP (Komnauii, nionpuemcmaea)

objective — meTa

Cross — epeTHHATH

adopt — mpuiiMaTH, 3ampoBaKyBaTH

arrangement — opraHizaris

customize — HaJAIITOBYBATH, aAaNTyBaTH

Exercise 37. Translate the word combinations below into Ukrainian.

Intended to facilitate and support the information; information relevant
to meeting the strategic goals of the organization; easy-to-user
interfaces; to help top-level executives analyze, compare, and highlight
trends; mainframe computer-based programs; to provide sales
performance; chief executive officer; to satisfy senior executives’ needs;
cross computer hardware platforms; to get access to the company’s data.

Exercise 38. Read and translate text 4.

Text 4. An Executive Information System

An Executive Information System (EIS) is a type of management
information system intended to facilitate and support the information
and decision-making needs of senior executives by providing easy
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access to both internal and external information relevant to meeting the
strategic goals of the organization. It is commonly considered as a
specialized form of a Decision Support System (DSS).

The emphasis of EIS is on graphical displays and easy-to-user
interfaces. They offer strong reporting and drill-down capabilities. In
general, EIS is enterprise-wide DSS that helps top-level executives
analyze, compare, and highlight trends in important variables so that
they can monitor performance and identify opportunities and problems.

Traditionally, executive information systems were developed as
mainframe computer-based programs. The purpose was to package a
company’s data and to provide sales performance or market research
statistics for decision makers, such as financial officers, marketing
directors, and chief executive officers. The objective was to develop
computer applications that would highlight information to satisfy senior
executives’ needs.

Today the application of EIS is not only in typical corporate
hierarchies, but also at personal computers on a local area network. EIS
now crosses computer hardware platforms and integrates information
stored on mainframes, personal computer systems, and minicomputers.
As some client service companies adopt the latest enterprise information
systems, employees can use their personal computers to get access to the
company’s data and decide which data are relevant for their decision
makings. This arrangement makes all users able to customize their
access to the proper company’s data and provide relevant information to
both upper and lower levels in companies.

Exercise 39. Find in text 4 the English for:

iHpopMaLiiiHa cucTeMa AJsl KEPIBHHUKIB; HUISIXOM 3a0€3MEeUYeHHS JIETKO-
ro JOCTYIY; 3a3BHYAl PO3TIAaTH sK; rpadidHi 300paskeHHS; MOXKIIH-
BOCTI JeTami3allii; BU3HA4YaTH MEPCIEKTHBU Ta MPOOJIEMH; CTATUCTHKA
JOCITI/DKEHHSI PUHKY; JIOKaJbHA Mepea; BHKOPUCTOBYBATH CBOI IEPCO-
HaJbHI KOMIT FOTEpH IS OTPUMAHHS JOCTYITy A0 0a3u JaHWX KOMIaHil;
BUPILIYBaTH, siKa iH(QOpMaLis € CyTTEBOIO AJIsI IPUHHATTS PillIeHb.

Exercise 40. Answer the questions on text 4.

1. What is an executive information system? 2. What is it commonly
considered as? 3. What does EIS emphasize? 4. What does EIS help
top-level executives do? 5. What were executive information systems
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developed as? What for? 6. What is the application of EIS today?
7. What enables employees to get an access to the company’s data using
their personal computers? 8. What does this arrangement allow?

Exercise 41. Fill in the blanks with prepositions in, on, of, to, at, by, as,
for where necessary.

1. EIS is intended to facilitate the information and decision-making
needs ... senior executives ... providing an access ... internal and
external information relevant ... meeting the strategic goals ... the
organization. 2. The application of EIS is also ... personal computers ... a
local area network. 3. The purpose is to provide statistics ... decision
makers. 4. ... general, EIS helps top-level executives analyze trends ...
important variables. 5. It is considered ... a specialized form ... DSS.
6. The emphasis is ... graphical displays and easy-to-user interfaces.
7. EIS was developed ... mainframe computer-based programs. 8. EIS
integrates information stored ... mainframes, PCs and minicomputers.
9. Employees can use their PCs to get access ... the company’s data
relevant ... their decision makings. 10. All users are able to customize
their access ... the proper company’s data and provide relevant
information ... upper and lower levels ... companies.

Exercise 42. Decipher the abbreviations below:
IS, IT, EIS, DSS, ICT, SDLC, PC.

Exercise 43. Find some additional information and speak on:

1. Information System Concept.
2. Information System Types.
3. Information System Development.

UNIT 11. COMPUTER SECURITY
Exercise 1. Study the basic vocabulary.

a) terms

computer security — KOMIT foTepHa Oe3meka

web server — BeO-cepBep

computer technology — o0uncroBaibHa TEXHIKA

(un)authorized use — (He)3axoHHe/(He)NpaBOYMHHE/(HE)CAHKIIIOHOBaHE
BHUKOPHUCTaHHS
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(un)authorized user — (He)IpaBOUMHUIT KOPUCTYBAY
break (p.broke, pp. broken) into a system — «31amyBaTi» cucremy (He-
3AKOHHO 8X00UMU 00 CUCIEMU)

protection of information — 3axuct iHpOpMaii

confidentiality — xoH(igeHIiHICTD

integrity — MJTICHICTD (OaHux)

authentication — aBTeHTHIKaLlis, TIEPEBIPKA (CHPABHCHOCTIT)

trustworthiness of data — tocToBipHiCTh TaHHX

hacking — xakepcTBO

compromise — 1) mopyuryBatu (koHghidenyitinicms), pO3TOJIONTyBATH

(maemuy inghopmayiro); 2) 3mamyBatu (cucmemy)

deny (access/resources) — BiamoBisiTH (y docmyni/pecypcax); He TaBaTH
TMIOCTYITUTHUCS 10 iHpOopMaIlii; 3armepedyBaTu

denial of service attack — ataka TuIy «BiZIMOBa 0OCIYrOBYyBaHH» (0is,
WO CHpUYUHAE BIOMOBY 00CNY208Y68ANHA 3d-
KOHHUX KOpUCMy6auis)

access control — KOHTPOIb TOCTYITY

maintain control — miATpUMYBaTH KOHTPOJb

nonrepudiation — HEMOXIIUBICTh 3allepeUCHHS aBTOPCTBA

privacy — KoH(iIeHIIIHHICTH / MPUBATHICTH MTEPCOHATLHOT iHpOpMAITii

register with an Internet site — peecTpyBaTHcsl Ha IHTEpHET-CaMTi

sensitive information — TaemHa / KoH}ineHIiitHa iH)OpMAITis

(un)trustworthy — (He)HagiHII

computer crime — KOMI'IOTE€pHA 3JI0YMHHICTh, BHKOPUCTAHHS KOMIT FO-

Tepa AJsl CKOEHHS PaBONOPYIIEHb

prevention — 3amo0iraHHs

detection — BUABIICHHS

remediation — BUIPaBIeHHS, mym. JIKBiAyBaHHS HAaCTiIKiB

anonymity — aHOHIMHICTh

b) nouns

concern — 1) 3aHEMOKOEHHS, TypOOTa; 2) 3alliKaBJIeHICTh, IHTEPEC; 3) y4acTh
count — mapaxyHOK

implication — miATEKCT, 3MICT; T€, 110 MAIOTh Ha YBa3i

intruder — 0co0a, 1110 HE3aKOHHO BJIEPJIACS; 3JTAMHUK

theft — kpamixxka

corruption — 1) 3MiHa, BUKPUBIICHHS (iHopmayii, mexcmy); 2) TTOMKOHKCHHS
tampering — 1) ncyBanHs1; 2) ¢anblryBaHHs, MigpoOIeHHs
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collapse — 1) pyitHyBaHHS; 2) BUXiZ 3 gy

party — cTopoHa, cy0’€KT, y4aCHHUK

breach — mopymenns

disclosure — po3KpUTTS, BUKPUTTS

composite — KOMIIIEKC, CYKyITHICTh

reach — 1) po3max; 2) cdepa (sniusy); 3) pocTip, IPOTSDKHICTE; 4) paziyc mii

¢) verbs

hide (p. hid, pp. hidden) — xoBaTn

attempt — mpoOyBaTH, poOouTH CIIpo0y, HAMaraTUCs
remain — 3aJHIIaTUCS

phrase — BUCJIOBITIOBATH

claim — cTBepKyBaTH, 3aSBISATH

entitle (to) — naBatu paBo (Ha wyocy)

assure — rapaHTyBaTH; 3a0e31euyBaTi

d) adjectives

crippled — (He)npuaaTHuii; OpaKOBaHMIA; 3iICOBAHMUM

sensitive — 1) uyTnuBwmii; 2) KoHGIACHIIHHUI

elusive — 1) HeBHpa3HMIA, HETIEBHHUIA; 2) BaYKKOIOCSKHUI
embarrassing — TaKkHid, 1110 3aIUTyTY€ (K020Cb); YCKIAIHIOE (140Cb)
disastrous — karacTpodiuaHiA, 3ryOHUI

(im)proper — (He)IpaBUILHUH, (HE)HAICKHUH, (HE)BIATOBITHUH
detectable — Takuii, 1o Moke OyTH BUSBIICHHU, BUSBHUAN
(un)available — (He)mocTymHHIA

convinced — BIIeBHEHUH, TIepeKOHAHUI

e) adverbs

constantly — mocTiitHO

respectively — BimoBiAHO

somewhat — MeBHOIO MipOI0, IOYACTH, JIEII0
instead (of) — 3amicThb

deliberately — maBMuCHO, CBiTOMO
legitimately — 3akOHHO, OOTPYHTOBaHO
primarily — rOJJOBHUM YHHOM; TIEpeIyCiM
particularly — 1) ocobmuBo; 2) 30kpema
conversely — HaBITaK®

perhaps — MoxHBO
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f) conjunctions
while — B Toi1 yac fK; TOII SIK
if/whether — un

Exercise 2. Choose verbs among the following words. Put the first let-
ters of the verbs into the cells in the same order. Read and translate the
word. Try to compose a similar exercise yourself.

Reliability, properly, collect, primarily, modification, occur, legiti-
mately, maintain, accurate, theft, provide, deliberately, particular, re-
main, accessible, organize, remediation, detectable, motivate, untrust-
worthy, prevention, imply, embarrassing, store, detectable, enable.

| . [ [ 1 [ [ |

Exercise 3. Give synonyms (a) and antonyms (b) for the following words:

a) security, worry, concern, significant, computation, shrink, com-
mon, accurate, automobile, determine, attempt, objective, include, col-
lapse, untrustworthy, individual, major, breach, restrict, improper, unau-
thorized, desired, deliberately, primarily, hide, in addition to;

b) security, significant, strong, early, military, easy, common, accu-
rate, include, accessible, intended, valuable, often, instead of, major,
restrict, relevant, deliberately, deny, broad.

Exercise 4. Write derivatives of the words below and explain their meanings.
Model: differ — difference — differentiator — different — differently

Differ, protect, access, communicate, change, mean, process, deny,
industry, restrict, system, relevant, expect, imply, receive, apply, able,
maintain, collect.

Exercise 5. Give Ukrainian equivalents for the following word combinations.

To stop unauthorized users from accessing any part of your computer
system; the objective of computer security; to protect from publication,
tampering or collapse; the strategies and methodologies of computer
security; elusive objective; enabling wanted computer behaviour;
breaches of confidentiality; the need for keeping information secret; au-
thorized parties; “denial of service” attacks; attacks against availability;
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confidentiality applied to an individual; to register with an Internet site;
a person’s information seeking habits; to maintain control over what
information is collected, how it is used, who may use it, and what pur-
pose it is used for; the conceptual reach of computer security; preven-
tion, detection, and remediation of attacks; identity and anonymity in
cyberspace.

Exercise 6. Read and translate text 1.
Text 1. Computer Security Strategies and Methodologies

People have worried about the security of their computers for many
years, and computer security concerns have always been a significant
factor in the development and application of computer technology
throughout society.

In the early development of computers, security was a strong factor —
the computations that motivated their development had military applica-
tions. But the computers themselves were so big and so few that they
were relatively easy to protect simply by limiting physical access to
them, to their programmers and operators. Today, computers have
shrunk so that a web server can be hidden in a matchbox and have be-
come so common that few people can give an accurate count of the
number they have in their homes and automobiles. Computers con-
stantly communicate with one another; an isolated computer is crippled.
The meaning and implications of “computer security” have changed
over the years as well.

Today computer security refers to the branch of computer technol-
ogy that deals with preventing and detecting unauthorized use of your
computer. Prevention measures help you to stop unauthorized users
(also known as “intruders”) from accessing any part of your computer
system. Detection helps you to determine whether or not someone at-
tempted to break into your system, if they were successful, and what
they may have done.

The objective of computer security includes protection of informa-
tion and property from theft, corruption, or natural disaster, while allow-
ing the information and property to remain accessible and productive to
its intended users. The term computer system security means the collec-
tive processes and mechanisms by which sensitive and valuable infor-
mation and services are protected from publication, tampering or col-
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lapse by unauthorized activities or untrustworthy individuals and un-
planned events respectively. The strategies and methodologies of com-
puter security often differ from most other computer technologies be-
cause of its somewhat elusive objective of preventing unwanted com-
puter behaviour instead of enabling wanted computer behaviour.

The major technical areas of computer security are usually repre-
sented by the initials CIA: confidentiality, integrity, and availability or
authentication.

Confidentiality means that information cannot be accessed by un-
authorized parties. Confidentiality is also known as secrecy; breaches of
confidentiality range from embarrassing to disastrous. The need for
keeping information secret arises from the use of computers in sensitive
fields such as government and industry. For example, military and civil-
ian institutions in the government often restrict access to information to
those who need that information.

Integrity refers to the trustworthiness of data or resources, and it is
usually phrased in terms of preventing improper or unauthorized
change. Integrity means that information is protected against unauthor-
ized changes that are not detectable to authorized users; many incidents
of hacking compromise the integrity of databases and other resources.

Availability refers to the ability to use the information or resource
desired. Availability is an important aspect of reliability as well as of
system design because an unavailable system is at least as bad as no sys-
tem at all. The aspect of availability that is relevant to security is that
someone may deliberately arrange to deny access to data or to a service
by making it unavailable. Availability means that resources are accessi-
ble by authorized parties; “denial of service” attacks, which are some-
times the topic of national news, are attacks against availability.

Authentication means that users are who they claim to be. Authen-
tication is really a prerequisite for the first three properties, since with-
out proper authentication it is not possible to determine whether a dis-
closure or modification has been properly authorized.

Other important concerns of computer security professionals are ac-
cess control and nonrepudiation. Maintaining access control means not
only that users can access only those resources and services to which
they are entitled, but also that they are not denied resources that they
legitimately can expect to access. Nonrepudiation refers to assuring
that a neutral third party can be convinced that a particular transaction or
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event did (or did not) occur. It is primarily of interest in the context of
communication protocols, particularly for legal or financial transactions.
It implies that a person who sends a message cannot deny that he sent it
and, conversely, that a person who has received a message cannot deny
that he received it.

While confidentiality, integrity, availability, authenticity, access
control, and nonrepudiation are the most important concerns of a com-
puter security manager, privacy, which can be viewed as confidentiality
applied to an individual, is perhaps the most important aspect of com-
puter security for everyday Internet users. Although users may feel that
they have nothing to hide when they are registering with an Internet site
or service, privacy on the Internet is about protecting one’s personal
information, even if the information does not seem sensitive. Because of
the ease with which information in electronic format can be shared
among companies, and because small pieces of related information from
different sources can be easily linked together to form a composite of,
for example, a person’s information seeking habits, it is now very im-
portant that individuals are able to maintain control over what informa-
tion is collected about them, how it is used, who may use it, and what
purpose it is used for.

In addition to these technical aspects, the conceptual reach of com-
puter security is broad and multifaceted. Computer security is concerned
with topics such as computer crime; the prevention, detection, and
remediation of attacks; and identity and anonymity in cyberspace.

Exercise 7. Find in text 1 the English for:

HEJOCTYITHA CHCTEMa; IMOJCHHI KOPHCTYyBadi IHTEpHETY; pPO3BHTOK i
3aCTOCYBaHHs KOMIT FOTEPHUX TEXHOJIOTIH B YChOMY CYCHiJIBbCTBi; He-
OakaHa MOBENiHKAa KOMII F0Tepa; He3aKOHHE BUKOPUCTAHHS; 3aJHIIATH-
¢ DOCTYIHHUM 1 KOPHUCHHUM; He3aIlIaHOBaHI IOAIl; TOPYITyBaTH IIiTiC-
HiCTb 0a3 JaHUX; KOHUIENTYaJbHWUH MPOCTIp KOMII'IOTEpHOI Oe3NeKu;
BiJOBiAHA iH(pOPMAaLis 3 PI3HUX HKEpeN; CYKYIHICTh MPOLECiB 1 Mexa-
Hi3MiB; 0OMEXyBaTH IOCTYII A0 iH(pOpMaIlii; HETPaBOYUNHHUNA KOPHUCTY-
Bay; MOB’sI3aHUM 13 CEKPETHICTIO Taiy3i; 3aXucT iH(popMallii Ta BIacHOC-
Ti BiJl BUKPAJCHHS, MOIIKO/KEHHS a00 MPUPOIHOTO JIKMXa; HeHaIiHHI
0co0u; HeTpaBOUMHHI Cy0’€KTH; BU3HAYUTH, Y HAMAraBCs XTOCh «3JIa-
MaTi» Ballly CUCTEMY; BIMCHKOBI Ta IMBUIBHI YCTaHOBU; TOYHO TIiapa-
XOBYBATH; Ha PaHHIN cTazil pO3BUTKY KOMII FOTEpiB; 00paHi KOPHUCTY-
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Bayi; MUTaHHS KOMII IOTEpHOI Oe3meKH; 0OMexyBaTH (Qi3UUHHH TOCTYII;
3armo0iKHI 3aX0/AW; HEMiIIMKHEHUH 0 MEpek i KOMIT I0Tep; IOpUANYHI
gu (iHAHCOBI TpaH3aKIlii; He3aKOHHA JiSUTHHICTH; JOCTOBIPHICTh JTaHUX
a0o0 pecypciB; 3a0e3neueHHsT KOHTPOJIIO IOCTYITY; HABMHUCHO BJIAIITOBY-
BaTH 3a00pOHY AOCTYIly 10 JaHWX; KOH(]iIeHUilHa Ta WiHHa iH(opMa-
ITisT; 3an00iraHHs HEIOPEYHUM a00 HECAHKITIOHOBAHUM 3MiHaM.

Exercise 8. Say whether the statements below are true or false. Cor-
rect the false ones.

1. Only recently have computer security concerns become a significant
factor in the development and application of computer technology
throughout society. 2. Earlier computers were relatively easy to protect
by using specially designed software. 3. In the early development of
computers the computations that motivated their development had civil-
ian applications. 4. Computers constantly communicate with one an-
other; an isolated computer is crippled. 5. The meaning and implications
of “computer security” have never changed. 6. Today computer security
refers to the branch of computer architecture that deals with protecting
computer networks from malicious intrusion. 7. Confidentiality means
that information cannot be accessed by intended users. 8. Breaches of
confidentiality range from embarrassing to disastrous. 9. The need for
keeping information secret arises from the use of computers in such
fields such sports and tourism. 10. Integrity refers to the trustworthiness
of data or resources, and it is usually phrased in terms of preventing
necessary change. 11. Authentication refers to the ability to use the in-
formation or resource desired. 12. Availability means that resources are
accessible by authorized parties. 13. Access control implies that a per-
son who sends a message cannot deny that he sent it and, conversely,
that a person who has received a message cannot deny that he received
it. 14. Privacy can be viewed as confidentiality applied to an individual.
15. The conceptual reach of computer security is narrow and highly spe-
cialized.

Exercise 9. Form all possible word combinations with the words from
both columns. Translate them.

1) to worry about a) trustworthiness of data or re-
sources
2) to motivate b) confidentiality
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3) to protect by ¢) other computer technologies

4) to differ from d) the security of computers
5) to range from e) limiting access

6) to restrict f) control

7) to refer to g) among companies

8) to be viewed as h) development

9) to be shared 1) access to information

10) to maintain j) embarrassing to disastrous

Exercise 10. Fill in the blanks with prepositions on, in, to, of, by, with,
about, for, throughout, from, against where necessary.

1. People have worried ... the security ... their computers ... many years.
2. Computer security concerns have always been a significant factor ... the
development and application ... computer technology ... society. 3. Earlier
computers were relatively easy to protect simply ... limiting physical ac-
cess ... them, ... their programmers and operators. 4. Today computer se-
curity refers ... the branch ... computer technology that deals ... preventing
and detecting unauthorized use ... your computer. 5. Prevention measures
help you to stop unauthorized users ... accessing ... any part ... your com-
puter system. 6. Breaches ... confidentiality range ... embarrassing ... dis-
astrous. 7. The need ... keeping information secret arises ... the use ...
computers ... sensitive fields such as government and industry. 8. Integrity
means that information is protected ... unauthorized changes that are not
detectable ... authorized users. 9. The aspect ... availability that is relevant
... security is that someone may deliberately arrange to deny ... access ...
data or ... a service ... making it unavailable. 10. Privacy, which can be
viewed as confidentiality applied ... an individual, is perhaps the most im-
portant aspect ... computer security ... everyday Internet users. 11. Privacy
... the Internet is ... protecting one’s personal information, even if the in-
formation does not seem sensitive. 12. ... addition ... these technical as-
pects, the conceptual reach ... computer security is broad and multifaceted.

Exercise 11. Fill in the blanks with proper terms (access control, com-
puter security, authentication, availability, prevention measures, non-
repudiation, privacy, confidentiality) to complete the sentences.

1. is the most important aspect of computer security for eve-
ryday Internet users that can be viewed as confidentiality applied to an
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individual. 2. is assuring that a neutral third party can be con-
vinced that a particular transaction or event did (or did not) occur.
3. is the ability to use the information or resource desired.
4, is the branch of computer technology that deals with pre-
venting and detecting unauthorized use of your computer. 5. is
the property meaning that information cannot be accessed by unauthor-
ized parties. 6. is assuring that users are who they claim to be.
7. is allowing users to access only those resources and ser-
vices to which they are entitled and not denying resources that they le-
gitimately can expect to access. 8. are measures that help you
to stop unauthorized users (also known as “intruders”) from accessing
any part of your computer system.

Exercise 12. Answer the questions on text 1.

1. Was computer security a strong factor in the early development of
computers? Why? 2. Why were earlier computers easy to protect?
3. What is computer security today? 4. What are the purposes of pre-
vention and detection measures in terms of computer security? 5. What
does the objective of computer security include? 6. Why do the strate-
gies and methodologies of computer security differ from most other
computer technologies? 7. What are the major technical areas of com-
puter security? 8. What does confidentiality of information imply?
9. What does the need for keeping information secret arise from?
10. What does integrity of information refer to? 11. What is availability
of information? 12. What does authentication mean? 13. What does
maintaining access control mean? 14. What is nonrepudiation? 15. What
is privacy on the Internet? Why is it important? 16. How can the con-
ceptual reach of computer security be described? What topics is it con-
cerned with?

Exercise 13. Put all possible questions to the sentences below.

1. Computers constantly communicate with one another. 2. Detection
helps you to determine whether or not someone attempted to break into
your system. 3. The objective of computer security includes protection
of information and property from theft, corruption, or natural disaster.
4. The strategies and methodologies of computer security often differ
from most other computer technologies. 5. Breaches of confidentiality

209



range from embarrassing to disastrous. 6. Availability refers to the abil-
ity to use the information or resource desired. 7. Many incidents of
hacking compromise the integrity of databases and other resources.

Exercise 14. Translate into English.

1. IlutaHHs KOMIT IOTEPHOT O€3MeKH 3aBXK U OyJI0 BAXKITMBUM YHHHUKOM
pPO3pO0JICHHS Ta 3aCTOCYBAHHS KOMIT IOTEPHUX TEXHOJOTIH B YCHOMY
cycminbcTBi. 2. Ha panHiii ctanii po3BUTKY KoMII 10TepiB Oe3neka Oyna
BYUIMBUM YHHHUKOM 3aXHCTy, OCKUIBKH OOYHCIIEHHS, IO CIYTYyBajH
MPUYHHOIO iX pO3pOOIICHHS, MaJli BiliChKOBE 3aCTOCYBaHHS. 3. AJe cami
KOMIT'IOTepH OYyJHM TaKMM{ BETUKUMH 3a pO3MipamH, ajie TaKUMH He-
YUCIICHHUMH, IO 3a0€3MMeTyBaTH IX 3aXHUCT OYJIO BITHOCHO JIETKO, JIUIIE
oOMeXuBIIN (QI3MYHUN JOCTYN MporpamicTaM Ta omepaTopaM 10 HHUX.
4. CpoTo/iHI KOMIT FOTEPHOI0 0€3MEeKOI0 Ha3UBAIOTh TaTy3b O0YHCITIOBA-
JILHOT TEXHIKH, MPEIMETOM SKOI € 3aro0iraHHsl He3aKOHHOMY BHKOPHC-
TaHHIO BAalIOr0 KOMIT I0Tepa Ta BUSBIEHHs Hboro. 5. CucteMa BUSBIICH-
HSl OTIOMara€ BU3HAYHWTH, YM HAMAraBCsl XTOCh «3JaMaTH Ballly CHC-
TeMY, 44 BIAJOCs 1ie HoMy 1 110 BiH Mir 3pobuth. 6. KoM’ toTepHa 6e3-
TreKa MpU3HAYeHa JIIS 3aXUCTY iH(opMarii Ta BIaCHOCTI BiJl BUKpaJleH-
Hsl, TIONIKO/PKEHHST a00 MPHUPOAHOTO JIMXa, BOJHOYAC A€ MOKIHUBICTH
3aMMmaTtd iHQOpMalilo Ta BIACHICTh JOCTYNMHHMH Ta KOPUCHHMH IS
0o0panux KoOpHCTyBadiB. 7. TepMiH «KOMII'IOTepHA O€3leKa» O3Hadae
CYKYIHICTh MPOLECIB 1 MEXaHI3MiB, 3 JOIOMOI'0OIO SIKUX KOH(]IACHIiHHA
Ta I[iHHa 1H(QOPMAIIis 1 TOCITYyTH 3aXHUINAIOTHCS Bifl ONMPHIIOAHEHHS, TICY-
BaHHS TA 3HUILEHHS HEHAIIMHUMU 0ocoOaMu ab0 BHACIIIOK HE3aKOHHOL
ISUTBHOCTI 4K He3arutaHoBanux monid. 8. KoHgineHUiNHICTh 03HAYAE,
mo 10 iHdopmariii He MOXYTh MOCTYIHUTHCS HEMPABOYWHHI Cy0’€KTH.
9. HeoOxinmHicTh TpuMaTu iH(GOpPMAIliF0 B TAEMHUIII BUHUKA€E Yepe3 BH-
KOPHCTaHHS KOMII FOTEPIB y IMOB’I3aHUX 13 CEKPETHICTIO Taly3sX, TaKUX
SIK JepKaBHE yIPAaBIiHHA Ta MPOMHUCITOBICTh. 10. YV BIHCHKOBHX Ta IH-
BUJIBHUX YPSAAOBUX YCTaHOBAX JOCTYM A0 iH(opMalii yacto 00MExKyIOTh
IIo Koja ocib, skuM 11 iHpopMarltis Heooximgra. 11. LimicHicTiO Ha3uBa-
I0Th JIOCTOBIPHICTH TaHUX 200 pecypcis, i 3a3BHYail PO Hel TOBOPATH B
KOHTEKCTi 3armo0iraHHs HeIOpeYHUM a00 HECAHKIIOHOBAHUM 3MiHaM.
12. baraTo BHITagKiB XaKepCTBa MOPYIIYVIOTH IUTICHICTh 0a3 JaHUX Ta
iHImMX pecypceis. 13. JloCTynHICTIO HA3UBAIOTh MOKJIMBICTH KOPUCTYBa-
THCS TIOTPIOHOIO iH(OpMarieto abo pecypcoM. 14. ATaku THITY «BigMO-
Ba 00CTyrOBYBaHHS», SIKi 1HOJII € TEMOIO 3araJlbHOHAIIOHAIbHUX HOBHH,
€ HamajgaM# Ha JAOCTYIHICTh. 15. ABTeHTH(]IKAIliS 03HAYa€E, M0 KOPHUC-
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TyBay CIIPaBJi € THM, KM BiH cTBepIUKye. 16. be3 HanmexxHOi aBTeHTH-
¢ikamii HEeMOXJIMBO BH3HAYMTH, YM NMPABOYMHHUMHU € BHECEHI 3MiHH.
17. 3abe3nevueHHs] KOHTPOJTIO JOCTYIy O3HAa4Ya€e HE TUTBKHU Te, IO KOPHC-
TyBauyl MOXYTh MaTH JOCTYII JIMIIE J0 THX PECYpCIB 1 MOCIYT, Ha SKi
BOHHM MaloTh TPaBO, aje TaKOX i Te, Mo iM He 3a00pOHEHO 