JIOJIATOK A

['pacdiunnmii matepian kBamiikauiiHoi poOOTH
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Maricrepcbka kBaJiikaniiina podora

MeToau caMOBITHOBJICHHS
NPOrpPaMHOI0 3a0e31eYeHHs

3n06yBau rp. CIIm-23-5 ITomo3oB .M.
KepiBHHIK npod. kap. EOM Boak M.O.
Xapkis, 2025

AKTYaJbHICTH T0CTiI7KeHHsI MeTo/IiB 3a0e3medenus
CAMOBITHOBJIEHHS POTrpaMHoro 3a0e3medeHHst

VY CBIiTI 3pocTae 3aNeKHICTD Bifl KPHTHYHIX iH(GOPMAITIHHIX CHCTEM Y
¢diHaHCaX, MEIHUIHHI, TPaHCIOpPTi, cHepreTHmi. [TosBa caMOaTaTHBHHUX 1
CaMOBI/THOBIIOBAaHHX CHCTEM - JIOTIYHA BIAIOBITs HA BHKIHKH MIHIHBOTO
CepeloBHIIA Ta CKIAJHNX TeXHIYHHX YMOB. 3alpOIOHOBAH] IIIXOIH MOXYTE
CYTTERO 3HHM3UTH PH3HKH 3001B Ta 3MEHIINTH BHTPATH HA 0OCTYTOBYBAaHHA
crcteM. Tema poDOTH € AaKTyanbHOW0, OCKITBKH CYYacHI pO3IMOIiNTeHi
OporpaMHi  CHCTEMH TOTpeOYIOTH BHCOKOTO DIBHA  HAAIHHOCTI  Ta
OezmepepBHOCTI podOTH.

HenoJiiku icHy1ouUnx MeTojis.

* MeToau "4opHOTO AMUKA" HE JO3BOJIOTE BPaXyBaTH BHYTPINIHIO CTPYKTYPY CHCTEMH.
» Hemae MOXKIHBOCTI OIIHFOBATH HA/(IIHICTh Ha PAHHIX €TanaxX po3po0K.

* Husbka TOYHICTS IPOTHO3YBAHHA I/ BEIHKHX PO3IOAUICHHX CHCTEM.

* BincyTHiCTh ypaxXyBaHHS BIACTHBOCTI CAMOBITHOBICHHSA KOMIIOHEHTIB.

* BincyTtHi MoAEeTi, 0 KOMOIHYIOTE CAMOBITHOBICHHS Ta aHAJI3 HA PIBHI apXITEKTYpH.
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Merta Ta 3apa4i podoTn

Merow poborH € MIIBHNIGHHA HaiiHOCTI

BIIPOBA/KEHHS METOJIB CaMOoaJonTaril KOMIIOHEHTIB, IMO [03BONISE 3MEHIIMTH KINBKICTh BIMMOB Ta

3a0ezneuntn OesnepepBHE (HYHKIIOHYBAHHS IIPOIPAMHOIO 3a0e31eUSHHSI.

3anaui pobotn:

aHAJ3 ICHYIOUHX MIXOMIB 10 3a0e3ledueH s HaiifHOCT] IPOrPaMHOIO 3a0e311eUeHHS;
BI3HAYCHHS KPHTHYHNIX KOMIOHEHTIB, 0 BIUIMBAIOTE HA CTA0LIBHICTE POOOTH IPOrpaMHHX CHUCTEM;

*  pO3pOOHTH METOM CaMOAMANTATTI] TIPOTPAMHUX CHCTEM JI0 300iB;

BIIPOBaKCHHA MeXaHi3MiB CaMOBITHOBICHHA V KPpHTHYHHX KOMIIOHCHTAX,

* CKCIICpHMCHTAJIEHA nepeBipKa e(i)eKTHBHOCTi 33Hp0HOHOBaHOi MECTOOHKH.

O00'ekTOM JOCHLIKeHS € [IpoliecH 3ade3neueH s Ha[ifHOCT] Ta PYHKIIOHATBHOT CTablILHOCTI B

IIpOorpaMHHX CHCTCMaXx.

IIpeameT nocainkeHsb: METOIH Ta ANTOPHTMH CAMOBITHOBICHHS IIPOTPAMHIX KOMITIOHEHTIB [UIA TiIBUIICHHS

CTIFIKOCTI MpOrpaMHOro 3a0e3eyeHHS.

IOPOrPaMHHX CHCTEM IUIAXOM PpO3pOo0OKH

Ta

HecnpaBHICTb, TOMWJIKA, JJAHIIOT B1JIMOB

Environmental : mobile, wireless, delay
Natural Disasters

Non-malicious: ops., traffic, accidents
Malicious attacks

Lower-level failure

Challenges | 5 Detect
4
Defend
‘ Active Defend
! External | Errors passed on
Dormant ®— L_lfgug_: 5| Eves to operational state
Faults jm———— >
L | gy INtemal |
A (R,
Detect

System
Operation




Jlucuuiiiay (GyHKIIOHAJIBbHOI CTIMKOCTI

Robustness
Complexity

Challenge Tolerance Trustworthiness

Dependability

reliability ) (maintainability
availability
Cconfidentiality> Security @onrepudiabil

AAA

auditability authorisabili
authenticity

Performability

Disruption

Survivability S olorSince

many v targette
failures

ault Tolerance

(few A random)

Traffic
Tolerance

fegitimate ﬂas@

environmental

COI’\I’@
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KonnienTyaibHa apxITeKTypa s
CaMOaJIaliTUBHUX MPOTPaMHUX CUCTEM

Self-Adaptive Software System

Managing Subsystem
Adaptation Logic

1 !

Managed Subsystem
Domain Logic
(Controllable)

3

A 4

Environment
(Non-controllable)
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ABToMarnyH1 00x1H1 nuIsixu (Automatic Workarounds)

Caller component

X

execute

workaround

equivalent

no

7 get equivalent sequence
<> Automatic

equivalent | Workarounds
sequences layer

automatic

sequence

=

v
Called component

sequence

l ? failure

Mopens JKATTEBOTO THUKITY I
caMoaJalTHBHOI HpOl"paMHO.l. CHCTCMH

1

Running Self-adaptive System

» Adaptation
A I Initial Development |" Logic
— ——
Evolution
Product | > Domain
: I Evolution & Adaptation [ w & -
Repository ) Adaptation Logic
— ]
g L
I Phaseout |‘r
I
Off-line On-line
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Jiarpama Jiiii peajizoBaHOrO METOLY

3 BUKOPHUCTAHHSIM aBTOMaTUYHHX OOX1THUX IUISAXIB

' ™
L <<0ff-line>>

Fix fault <<Off-line>>
Developer
|
. ' <<Oﬂ‘-line>>\ performs >
input/ Maintain |
output equivalent I
> sequences
\ seauences )
input/
—E‘\‘ output Deploy
= > patched —
<<Off-line>> ___ < input: component
Application P P S/
code
=
= N
— i Update
<<Oftline>> - jnnyt{  equivalent
Equivalent sequences
sequences

Legend J

——performs
<<0n-ine>> —
AW Layer input > D ‘
<<Ondine>> (" <<Online>>
Domain Logic ‘ Execute
<<On-ine>> output >— \workaroundj
Monitor failures ==
= S
<<0On-line>> / <<Ondine>> \
(" <<ondine>> Failure Execute
ﬁ\Select workaround input > equivalent
. /
sequence
— \\ q /
output >
K«On-line»
Search for )
equivalent input >
\sequences/
= ] R
- < Input— —— output >—— =] —< input:
<<0n-line>> '7
Application <<On-line>>
code Application Code
. With workarounds
% —=< input:
<<On-line>> -
Equivalent To be synchronized
sequences

(

WorkProduct  Role

Activity J

JllarpaMa A1{ y MiJX0/i1 aBTOMaTHYHUX OOX1THUX TUTSIXIB)

<<On-line>>

AW Layer

<<Off-ling>>
Developer

-

<<On-line>>
Execute
workaround
-

<<0n-line>>

Monitor failures
= /|

W [failure occurs)

<<0n-line>>
L Select workaround J

known
workaround?

Search for
equivalent
\_sequences_/
// <<On-line>> \
Execute )
equivalent — .y no
sequence
Nt more equivalent

sequences?

N <<Off-line>>
/%L Fix fault
\l ~
/ <<0ff-line>>.ﬁ\‘
Maintain

equivalent
\_sequences

I

Deploy
patched

component

Update
equwalent
- sequences

/
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HGpGFHH,Z[ YaCoOBOI1 IIIKaJIA IMpouecCy Ta caMOaJIalITUBHO1 I[IporpaMu

Legend
¢ Off-line activity
WA On-line activity

D Interaction point @ @ @ @
® Situation @
1
Ol
1
i

activity level

oh
Process \

Development
e - _,_._J \ time
service level
NN
v v
A
_

Running System time
L »
Initial Development Evolution & Adaptation I Phaseout ”
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B mpomeci pobotn peamizoBaHO MiJBHNIEHHS HATIHHOCTI TMPOTPAMHHX CHCTEM MIIIXOM PO3POOKH Ta
BIIPOBA/UKEHHA METOIY CaMOAafalTallii MpoTpaMHUX CHCTEM, IMO JO3BONAE 3MEHNIHTH KiTBKICTH BITMOB Ta

3abesmeuntn Ge3nepepBHe (YHKIIOHYBAHHS IIPOrPAMHOTO 3a0e3I1eUeHHs.

Bukonani nactynsi 3aaaui:
*  TPOBe/ICHO aHANI3 ICHYIOUHX MIJXO/IB /10 3a0e31eueHHs Ha/IIHHOCT] IPOrpaMHOro 3a0e3eueH s,
* BH3HAYEHO KPHTHYHI KOMIIOHEHTH, IO BILTHBAIOTH HA CTAOLIFHICTE pOOOTH IPOTPAMHAX CHCTEM;
*  po3po0IeHO METO] CaMOaJaNTAaIlil IPOTpaMHHX CHCTEM J0 3001B;
*  BOPOBAKEHO MEXAHIZMIB CAMOBIJIHOBICHHS ¥ IIPOIPAMHIX CHCTEMAX;
* TpOBelleHa eKCIIEPHMEHTAIbHA TIepeBipKa 3allpOIIOHOBAHOT METOIHKH.
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1. Bomx M.O., ITomozoB .M., Ta inmi. Mozeni pecypciB Ta HpoTrpaMHHX 3aBIaHb AN CHCTeM HMiTTPHMKH (YHKIIOHATBHOI CTIlKOCTL
po3nofineHux iHGopMamiiiHNX crcTeM. Bueni 3anmckn TaBpilicbkoro HaIioHANBHOTO VHiBepcHTeTy iMeHi B.I. Bepnamcrkoro. Cepis:
Texuiuni Haykd. Tom 35(74) Ne3.Y.1. 2024. C. 42-47. DOL: https://doi.org/10.32782/2663-5941/2024.3.1/08
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