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1. MeTa QMCHMIJIIHM 1aTU Cy4YacHI 3HAHHS PO TEOPETHYHI OCHOBU Ta TEXHOJOTII MOOYZOBH
MPOTpaMHUX CUCTEM, PO3BHHYTH 3AaTHOCTI (POPMYIIIOBATH HAYKOBY MpoOIeMy Ta poOoUi TirmoTe3n
Ha OCHOBl I‘JII/I60KOI‘O OCMHUCIICHHS HasABHUX i CTBOpPCHHA HOBHUX LIl.HlCHI/IX 3HaHb, a TaKOX
npodeciiHol MPaKTUKH, PO3BUBATH W peai3oBYyBaTH HOBI KOHKYPEHTO3JaTHI i1ei B ramysi
iHpOpMaLifHUX TEXHOJOTIH.

/

Discipline aim. The aim of the discipline is to provide up-to-date knowledge of theoretical
foundations and technologies of software systems construction, to develop ability to formulate
scientific problem and working hypotheses on the basis of deep understanding of existing and
creation of new holistic knowledge, as well as professional practice, to develop and implement new
competitive ideas in the field of information technology.

2. Ilonepeani BUMOr" 10 ONaHyBaHHS 200 BUOOPY HABYAJIbLHOI JUCHHITiHK/:
Preliminary demands to master or choice of the course discipline:

1. 3uamu: ocHoBHI Meroau (opmamizamii TpeIMEeTHHX O00JacTe Ta mporpam, Cy4acHi 3aco0u
po3poOKHU Ta BepHu]iKallii MPOrpaMHUX CHCTEM.

2.  Bwmimu: po3poOnsaTH, aHANI3yBaTH Ta 3aCTOCOBYBATH MPOTPaMHI CHUCTEMH IS PO3B’s3aHHS
3aBJaHb Ta MPUKJIAJHUX 33734, BAKOPUCTOBYIOYH Cy4acHI METOH PO3POOKH MPOTpam.
/

1. To know: basic methods of subject domain formalisation, modern methods of development and

verification of software systems.

2. To be able to: develop, analyse and apply software systems to solve problems and applied tasks
using modern software development methods.

3. AHoTanisi HaBYaJbHOI Aucuuninm / Synopsis of the course:

Juctumutina «Teopist 1 TEXHOJOTisT po3poOKH MPOrpaMHHUX CHCTEM» HAJIEKHUTh JI0 MEPEIiKy
000B’SI3KOBUX HaBYAIBHUX JUCHUILUIIH. BoHa 3a0e3meuye mnpodeciiHuii PO3BUTOK acIipaHTa,
CrpsiMOBaHa Ha ()OPMYBAHHS TEOPETUUHUX OCHOB Ta HOBITHIX TEXHOJOTiH pO3pOoOKH IMpOTrpaMHUX
CHUCTEM, 30KpeMa, pO3yMiHHS MeToAIB ix (opmamizamii, cnerudikaiii Ta Bepudikaiii Ha OCHOBI
Joriko-anreOpaiyHOro MiAXOMy, a TaKo)X BMIHHS BHUKOPUCTOBYBATH Cy4acHI 3aCO0M MiATPUMKHU
po3po0Ku 1H(MOPMAITIHHUX CUCTEM, 3aCHOBAHI Ha MIPOTpaMHUX JIOT1KaX.

/

The discipline "Theory and Technology of Software Systems Development™ belongs to the list
of mandatory discipline. It provides the professional development of PhD students, aimed at the
formation of theoretical foundations and the latest technologies of software systems development, in
particular, understanding of methods of their formalisation, specification and verification on the
basis of logic-algebraic approach, as well as ability to use modern tools of development of
information systems based on software logic.

4. 3apnannsi (maBuasabni uimi)/ Objectives of study: HaOyrTs 3HaHb, yMiHb Ta HaBHYOK
(KOMTIETEeHTHOCTEH ) Ha PiBHI HOBITHIX JIOCATHEHb Y IpOrpaMyBaHHI, BIAMOBIIHO HAYKOBO-OCBITHBOI
kBarigikanii «lokrop ¢inocodii». 30kpema, po3BUBATH:
® 3/IaTHICTh '€HEPYBATH HOBI 1711 (KPEaTHUBHICTH);
e BMiHHS BUSIBJISITH, CTABUTH 1 BUPIIIyBaTH MpoOIeMH B Tamy3i iHpopMaliifHuX TEXHOJIOTIH;
® 3JaTHICTb HAKONMWYYBaTH, OOpOOJATH Ta CUCTEeMaTU3yBaTh TNpodeciiHi 3HAHHSI B
iH(pOopMaLiIHUX TEXHOJOTIAX 1 BU3HABATH BaXJIMBICTh HABYAHHS MIPOTITOM BCHOTO KHUTTS;
® 3/IaTHICTh PO3BUBATH ¥ peali30ByBaTH HOBI KOHKYPEHTO3/IaTHI i€l B ramy3i iHpopMariiifHux
TEXHOJOT1H;
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3aTHICTh 3aCTOCOBYBaTH 1 pO3BUBATH (yHAAMEHTAIbHI 1 MUKIMCIMIUIIHAPHI 3HAHHS,
BKJIFOYAIOYM MATEMAaTHYHI 1 HAYKOB1 IPUHITUIINA, METOAHM, 3aCOOM Ta HOTAIIl JIs YCHIITHOTO
PO3B’sA3aHHA IPOOIIEM;

PO3YMIHHS TEOPETUYHHUX 3acaj, IO JIKAaTh B OCHOBI METOMIB JOCIIKEHBb 1H(POpMaIIHHIX
CUCTEM Ta TMPOTPAMHOTO 3a0e3MEYCHHS, METOOJOTIi MPOBEJACHHS JOCTIHKeHb Ta
00YHCITIOBAIEHUX €KCIIEPUMEHTIB.

/

Objectives (learning objectives): acquiring knowledge, skills and competences at the level of

the latest achievements in programming, according to the scientific and educational qualification of
“Doctor of Philosophy”. In particular, to develop:

the ability to conduct research at an appropriate level,

ability to search, process and analyse information from various sources;

the ability of accumulating, understanding and systematizing the professional knowledge of
information technologies and awareness of the importance of lifelong learning;

the ability to develop and implement new competitive ideas in the field of information
technologies;

the ability of implementation and development of fundamental and interdisciplinary
knowledge, including mathematical and scientific principles, methods, tools, and notations
for successful solving of problems;

understanding of theoretical foundations that are in the basis of investigation of information
technologies and software systems, and computational experiments, methodology of the
implementation of the environmental and enumeration experiments.

5. Pe3yabTaTH HaBYaHHs 3a aucnumiinor/ Results of learning:

Pesyabratr HaBuanHs (PH) ®opmu (Ta/ado MeToaH ONiHIOBAHHS Bincotok y
(1. 3uaru; 2. BMiTH; 3. KoMyHikaumisi; 4. aBTOHOMHICTH Ta METOIH i Ta NOPOTrOBUI . Lo
BiINOBiIAJIBbHICTDH) TEeXHOJIOT i) KpuTepii TUCYMKOBIH
BUKJIAJAHHA i | OUiHIOBaHHA (32 oumul'?»
Kon Pe3yabTaT HaBYaHHS . N JTUCHUILTIHHA
HABYAHHS Heo0XiTHOCTI)
3HaTH OCHOBHI Meroau Qopmaiizauii mporpaMHUX
cucrem (nporpamui anrebpu, MOBH crenudikaiii,
PH 11 porpamHi JlOFiK?[)/ Konmponvna
’ To know main methods of program system poboma 1 (60%
formalization  (program  algebras,  specification NPasUTbHUX
languages, program logics) sionogioet), 20%
3HaTH OCHOBHI CTPYKTYpH JaHUX, QYHKIII Ta eK3ameH, aKmugHa
KOMITIO3HIIi1, IKi BHKOPHCTOBYIOTHCSI B MOBaxX pO3pOOKH Jexyinl poboma Ha nexkyii,
PH 1.2 |nporpamuunx cuctem / Lecture yeni 6i0nosioil
To know main structures of data, functions, and Test 1 (60% correct
compositions, used in software development languages answers),
PH 1.3 3HaTH METOH nocniL[OBHoro_ YTOUHEHHS POrpam / exam, activity
To know methods of successive program refinements during lectures, oral
3HaTH METOM JOBEICHHS IIPaBUIBHOCTI MOOYI0BU answers 20%
PH 1.4 | mporpam/
To know methods of program development verification
Bmitn  3acrocoByBatm = Meroam  Qopmaizarii Koumponvna
PH2.1 | mpeamernoi obmacti / , poboma 2 (60% 20%
. . L Jlexyis,
Be able to apply subject domain formalization methods .o NpAGUILHUX
Bmitn ananisyBaTM (QyHKIIOHaNbHI BUMOTH  JIO caM06cmzu7a gionosioet),
MPOTPaMHUX CHUCTEM / ]r_o oma eK3aMeH, 3aXUCm
. . ecture,
PH 2.2 Be able to analyze functional requirements for software Individual npoexmy, 20%
systems BUKOHAHHSL
work
3a60aHb, BUHECEHUX
HA CamMoCmilHy
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pobomyl
Test 2 (60% correct
answers),
exam, project
defense,
accomplishment of
tasks assigned to
Individual work

PH23

BwMmit 3acTocoByBaTH INporpaMHi 3acoOM poO3pOOKH
CHCTEM

/

Be able to use systems development tools

PH3.1

OOrpyHTOBYBaTH BJIACHUI TMOMNIAL HA  3ajady,
CIUIKYBaTHCS 3 KOJIETaMH 3 MUTAHb MPOCKTYBaHHS Ta
PO3pOOKH IIpOrpaM, CKJIQJIaTH MUChMOBI 3BITH

Be able to justify own view of the problem,
communicate with colleagues in the design and
development of programs, prepare written reports

PH4.1

JlemoHCTpartis aBTOPHUTETHOCTI, 1HHOBALIHHOCTI,
BHCOKOTO CTYIEHsI CaMOCTIHHOCTi, aKaJeMidHOl Ta
npodeciitHol T00pOYeCHOCTI, MOCITIIOBHOI BiIIAHOCTI
PO3BHUTKY HOBHX 1JIeii a0 mpoleciB y NepeaoBux
KOHTEKCTaX MpodeciiiHol Ta HayKoBOI JiSUIBHOCTI, IO
CTOCYETBCSI TEOPIi Ta TEXHOJIOTIT IPOrpaMyBaHHsI.

/

Demonstration of authority, innovativeness, high
degree of independence, academic and professional
integrity, consistent dedication to the development of
new ideas or processes in advanced contexts of
professional and scientific activity related to the theory
and technology of programming.

PH4.2

BiamoBigaibHO CTaBUTHCS 10 BHKOHYBaHUX pOOIT,
HECTH BIANOBITAJIBHICTD 32 1X SIKICTh

/

Responsibly treat the works performed, be responsible
for their quality

Camocmiiina
pobomal
Individual

work

3axucm npoexmyl
project defense

5%

5%

5%

5%

6. CniBBiZHOLICHHS pe3yJbTAaTIB HABYAHHA IMCHMILUIIHM i3 NPOrpaMHMMH Ppe3yJbTaTaAMH
naBuanus / Correspondense between learning results and program study results

PesynbTatn HaBYaHHS
JUCHMILIHE | — | | | S| | N o | | o
— — — —i N N N (92} < <
N . «={l == ==l I« =1 == i == [ i« = i« = [ == =
porpaMHi pe3yJibTaTH B | B | A A A A A A | A | A
HAaBYaHHA
(3 onucy ocgimuboi npozpamu,)
[1PH-8. OminroBartH, KiIacuikyBaTH i
oOrpyHTOBYBaTH BHOIp MeTomiB  (OpMYBaHHS
BUMOT 710 iH(opMaIliitHoi cucremu, HopMyIIOBaTH
}3I/IMOFI/I N N
To evaluate, classify and justify the choice of
methods for forming requirements for information
systems, formulate requirements
IMTPH-11. Pozpobmsitu 3acoou peasnizarii
1HpopMaIiHHuX TEXHOJIOT1H (MeTomuyHi, + |+ |+ + +
iH(popMarliiizi, MaTeMaTH4HI, QITOPUTMIYHI,
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TEXHIYHI 1 TPOTPaMHi)

/
To develop means of realizing of information
technologies (methodical, information,

mathematical, algorithmic, technical, and software)

[1IPH-12. 3paiiicHOBaTH aHAJMITUYHE HOCIIHKEHHSI
pobounx mapameTpiB iH(GOpPMALIHHUX TEXHOJIOTIH,
a TaKOXX 3MIMCHIOBATH aHaji3 BHOpaHWUX METOJIIB,
3aco0iB peamizamii MPOEKTYBaHHS 1 JaBaTU iM
KPUTUYHY OIIIHKY

/ + + + +

To make analytical study of the operating

parameters of information technologies, as well as

analysis of the selected methods, implementation

tools and give them a critical assessment

[TPH-13. OminroBaTy 1 BUOMpPATH METOIU 1 MOJEI1

CTBOPEHHS, BIIPOBAJIPKEHHS, eKCIUTyaTarii

iHpopMaIIfHUX CUCTEM 1 KepyBaHHS HUMH Ha BCIX

cTallax JXUTTEBOro NUKITY + + + +

/
To evaluate and select methods and models for
creating, implementing, operating and managing
information systems at all stages of the life cycle

7. Cxema ¢popMyBaHHS OLIHKH.
7.1. ®opMu OLiIHIOBAHHS 3100yBa4iB OCBITHHO-HAYKOBOI'0 CTYIEHS
- ONIHIOBAHHS BIIPOJ0BK HABYAJIBHOI'0 Nepioay:
1. Akmusna poboma na nexyii, ycui sionosi: PH1.1, PH1.2, PH1.3, PH1.4— 5 Ganis/3 6anu;
2. BuxonauHs 3a80amsb, uHeceHux Ha camocmiuny pooomy: PH2.1, PH2.2 — 5 6anis/3 Ganu;
3. Koumponvua poboma 1: PH1.1, PH1.2, PH2.1, PH2.2 — 15 6anis/9 Gauis;
4. Konmponvna poboma 2: PH1.3, PH1.4, PH2.1, PH2.2 — 15 6anis/9 Gais;
6. 3axucm npoexmy: PH2.1, PH2.2, PH2.3, PH3.1, PH4.1, PH4.2, — 20 Ganis/12 6anis;
- MiICyMKOBE OLiIHIOBAHHSA: €K3aMEH.
- MAKCUMANbHA KilbKiCmb 0anie saKi moxcyms oymu ompumani: 40 Oais;
- pe3yibmamu Hasuyauus ki 0yoyms oyinoeamucs: PH1.1, PH1.2, PH1.3, PH1.4;
- popma npoeederns i 6uodu 3a60aHb: TTMCbMOBA poOOTA.

Jns 3m00yBaviB OCBITHBO-HAYKOBOTO CTYIEHS, SIKI HAOpaJli CyMapHO MEHIITy KUIbKICTh OajtiB HIK
KpumuuHo-po3paxyrxosuti minivym — 20 oanie Iyt ofepKaHHsl ICTIUTY 3a PIlieHHsIM Kadepy He TOITyCTHTH
70 CKJIa[aHHs iICIIUTY 13 PEKOMEHIALIIEI0 3/1aTH KOHTPOJIbHI POOOTH Ta 3aXUCTUTHU IMPOEKT O MOBTOPHOTO
CKJIAJIAHHS ICTIUTY.

PexomennoBanuii MiHiMyM — 36 OaiB.

7.2. Opranizauisi OiHIOBAHHSI:
OOOB’SI3KOBUM € BHUKOHAHHS 3aBJaHb, BHHECEHMX HA CAaMOCTIHHY poOOTy, Ta MOMIYJIBHUX
KOHTPOJIBHUX p00iT 3a rpadhikoM poOoUoi POrpamH.

V vactuny 1 Bxomsath Temu 1 - 3, y yactuny 2 — Temu 4 — 6 y yactuy 3 — remu 7 — 9. O60B’SI3KOBUM
IUISL eK3aMeHy € BUKOHAHHS YCIX KOHTPOJIBHHX POOIT Ta 3aXMCT MPOEKTY JI0 BKA3aHOI BUKIJIAJa4eM JaTH,
Tiepe]T MOYaTKOM €K3aMEHAINIMHOI cecii, 3TiIHO HaBYAJIBLHOTO TUiaHy. IlepernmcyBaHHS 4M MepecKiialaHHs
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TEM HE TPAKTHKYEThCS. Jl03BONISIETHCS 3/71a4a OKPEMHX 3aBIaHb MOMYJIBHUX TEM Y TPOMDKKAX MK
HAIMCAHHIM MOMAYJIBHUX KOHTPOJBHUX POOIT (HAMpHKIIAM, TepIia TeMa 3[a€ThCs JIO0 3/1a4l HACTYITHOI
MOJTYJIBHOI KOHTPOJIBHOT poOO0TH Yy OyIb-SKHiA 3pydHHI 711 BUKIIaa4a Ta CTY/ICHTA Yac).
Tepminu npoBeneHHst GopM OLIHIOBAHHS:
1. Konmpoavua poboma: 00 5 mudicHs HABYAILHO20 NePiooy.
2. Konmponvna poboma: 0o 13 mudicHs Ha8uanibHo20 nepioody.
3. 3axucm npoexmy: 0o 10 mudichsa HABYAILHO20 NEpPinoy.

VY BumazaKy BIICYTHOCTI 3 MOBOKHUX MPUYMH BIINPAIFOBAHHS Ta Iepe3/iavi KOHTPOJILHI poOOTH
3MIHCHIOIOTHCS Y BIIIOBITHOCTI 110 ,, I 10J109KEHHS PO OpraHi3ariito OCBITHHOT'O IpoLecy’ .

7.3. IlIkasa BiAnoBiTHOCTI OLIHOK

Bigminno / Excellent 90-100
Hoope / Good 75-89
3anoBianHo / Satisfactory 60-74
He3anosiabno / Fail 0-59

IIpn BU3HAYeHi OLiIHKM BH3HAYAJILHOK € podoTa B ceMectpi. [licisa 3aBepuieHHs po3risiny
TEM MPOBOAATHCS MHUCbMOBI KOHTPOJIbHI POOOTH Ta TEOPETUYHE OMUTYBAHHS.
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8. CTPYKTYPA HABYAJIBHOI JUCIUILIIHA. TEMATUYHUHA TUIAH JIEKIIA

KinnkicTh rognn

Ha3sBa aexkuii

Jekuii

[MpakTuyni

CawmocriitHa
pobora

Yacruna 1. «OcHoBHiI MeToau dopmaJtizan
Part 1. “Main methods of formalization

il mporpaMHuX cucTemM»
of software systems”

Tema 1. Bceryn, OCHOBHI O3HAYEHHS Ta TIOHSTTS.
Camocmitina poboma:

Ha mpukinazi 3aa4y mo tTeMi IucepTariiHoro
JOCITIJIKEHHS TIPOBECTU aHaJIi3 BUKOPUCTOBYBAHUX
ANTOPHUTMIB.

/

Theme 1. Introduction, basic definitions and notions.
Individual work:

Analyze the algorithms used in a dissertation research.

Tema 2. baratoocHoBHI anredpu. MoientoBaHHs
peAMETHOI 001acTi 3a JOOMOTO0 opMarizma
0araToOCHOBHHX ayreop.

Camocmitina poboma:

Ha npuxitani 3aga4d mo temi AuCepTaIiitHOTO
JOCITIDKEHHS TPOBECTH OOYIOBY MOJCIICH MTPEAMETHOT
o0macri.

/

Theme 2. Multisorted algebras. Modeling a subject
domain using the formalism of multisorted algebras.
Individual work:

Construct models of subject domains used in a
dissertation research.

12

Tema 3. [Iporpamui anreGpu Ta MporpaMHi JIOTIKH.
Camocmitina poboma:

CdopmymroBatu 1o TeMi TUCEPTAIIHHOTO JOCIIIKEHHS
OIMC CUCTEM B ITPOrpaMHiii anreopi.

/

Theme 3. Program algebras and program logics.
Individual work:

Formulate in a program algebra the description of
systems used in a dissertation research

Tema 4. MeToau aHanizy IporpaMHUX CHUCTEM.

/

Theme 4. Methods of analysis of program systems.

12

Konmponona poboma 1/
Task 1.

1

Yacruna 2. «OCHOBHI METOAM Ta TEXHOJIOTII PpO3POOKH MPOrpaMHHX CHCTEM»/
Part 2. “Main methods and technologies for program systems development”

Tema 5. Metonu crienmdikarii mporpamuux cuctem (B,
TLA, Dafny).

Camocmitina poboma:

Hanmmcatn cnenmdikamito ¢parMeHTta MporpamHoi
CHUCTEMH, TIOB’SI3aHOI 13 TEMOK JHCEPTaIliiHOTO
MOCHIKEHHS, 3a JOIOMOIOI0 OJHi€El 3  MOB

cnerudikarii.

12
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/

Theme 5. Methods of program systems specification (B,
TLA, Dafny).

Individual work:

Using a specification language write a specification of a
fragment of program system related to the topic of a
dissertation research.

6 | Tema 6. ®opmarizallis BUMOT 70 POTPaAMHUX CUCTEM
3a JOOMOTOIO MPOTPAaMHHUX JIOTIK.

Camocmitina poboma:

CdopmynroBaTu o TeMi TUCEPTALIHHOTO TOCIIHKCHHS
BHMOTH JI0 (pparMeHTa CUCTEMH B MPOTPaMHIi anreopi.
/ 1 6
Theme 6. Formalization of requirements to program
systems using program logic.

Individual work:

Formulate requirements in program logic to a fragment
of software system used in a dissertation research.

7 | Tema 7. Metoau Bepu(ikaimii mporpaMHHUX CHCTEM 3
BUKOPHUCTAHHIM IIPOTrPAMHUX JIOTIK.

Camocmitina poboma:

BepudikyBatn  ¢parmeHT TporpamMHOi  CHCTEMH,
MIOB’S13aHOT 13 TEMOIO TUCEPTALiIHOTO JOCITIJKECHHS, 3
BUKOPHUCTAHHIM MPOTPAMHOT JIOTIKH.

/
Theme 7. Methods of verification of program systems
using program logic.

Individual work:

Verify with program logic a fragment of software
system used in a dissertation research.

8 | Tema 8. IlepcrieKTHBHI HaIIPSIMU CTBOPEHHS METOJIIB Ta
TEXHOJIOT1H pO3POOKH TPOTrPAMHUX CHCTEM.

/ 1 6
Theme 8. Prospective directions of creation of methods
and technologies of software systems development.

Konmponvna poboma 2
Task 2.

BCBOI'O/ TOTAL 10 6 72

3araabuuii 06csar 90 cooun, B Tomy uncii / Total duration 90 hours, namely:
Jlexuiit / Lectures — 10 cooun / hours,

[Mpaktuusni /Tutorials — 6 roxuu / hours,

Koncynpranii / Consultations - 2 coournu / hours.

Camocriitna po6ora / Individual work — 72 2o0unu / hours.

9. PexoMeHnn0oBaHi qxepesia

Ocnoeni | Main:
1. CJIL Kpuswii. Bectyn 1o metoniB ctBopenHs nporpamMuux cucreM. Kuis, HoVYKMA, 2018.-449.
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. Jopomenko A.FO., XKepebd K.A., IBanos E.B., Hukutuenko H.C., fluenko E.A. ®opmanbHbie
METO/IbI TOCTPOSHHUS MapauieabHbIX porpamM, Kponusaunpkuid, 2016.— 440 c.

Mooamkoei | Additional:

Bjorner D. Software Engineering 1: Abstraction and Modelling. Berlin: Springer, 2006.— 714 p.
Bjorner D. Software Engineering 2: Specification of Systems and Languages. Berlin: Springer,
2006.— 780 p.

Bjorner D. Software Engineering 3: Domains, Requirements, and Software Design. Berlin:
Springer, 2010.— 768 p.

. Abrial J.A. Assigning Programs to Meanings. Cambridge: Cambridge University Press, 2005.—
816 p.

Lamport L. Specifying Systems: The TLA+ Language and Tools for Hardware and Software
Engineers. Addison-Wesley Professional, 2002.— 384 p.

Leino, R. Dafny: An Automatic Program Verifier for Functional Correctness. Proceedings of the
Conference on Logic for Programming, Artificial Intelligence, and Reasoning. 2010, pp. 348-
370.
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