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TOOLS FOR AUTOMATION OF DESIGN AND RESEARCH PROBLEMS SOLUTION
IN CONCEPTUAL DESIGN OF REAL TIME COMPUTER SYSTEMS

Anatolii Kosolapov?, Stepan Zhuk?
Doctor of Technical Science, Professor
2Student of group 943
L2Ukrainian State University of Science and Technology, Ukraine

Abstract. The paper proposes new results in improving the CoDeCS framework for the con-
ceptual design of complex systems. A new architecture consisting of a subsystem for gener-
ating variants of enterprise information architectures (GEntA) and a subsystem for concep-
tual analytics (ConAn) for characterisation of real-time computer systems (RTSCS) is consid-
ered. Both subsystems rely on a common intellectual knowledge bank consisting of a base of
facts, a base of production rules and a base of goals formed on the basis of the known experi-
ence of conceptual design of complex information-management computer systems. The pa-
per describes the information-technological structures of formalised production lines and pre-
sents the first results of subsystems development.

Keywords: Conceptual system design, tools architecture, GEntA, FCD_RTS, ConAn.

3ACOBN ABTOMATU3ALLITI PO3B'A3AHHA 3A0AY KOHLENTYA/IbHOIO
NPOEKTYBAHHA KOMN''OTEPHUX CUCTEM PEA/IbHOIO YACY

A.A. Koconanos?, C. Xyk?
LnOKTOp TEXHIYHMX HayK, NTpodecop Kadeapun eNneKTPOHHMX 0BUNCNOBANbHUX MaLLIWH
2cTyAeHT rpynu 943
L2 yKpaiHCbKMiA AepaBHUI YHiBEpCUTET HayKM | TexHonorin, [Hinpo, YKkpaiHa

AHoTauia. Y 4onoBigi NponoHyTbLCA HOBI pe3yabTaTu WoA40 BAOCKOHANEeHHA GpelrimBo-
pKy CoDeCS ana KOHUenTyaAbHOro NPOeKTyBaHHA CKAAAHUX cMcTeM. PO3rnagaerbca HoBa ap-
XiTEKTYpa, WO CKNafaETbCA 3 NiACMCTEMM reHepaLii BapiaHTiB iIHPOpMaLLiMHUX apXiTEKTYp Nig-
npuemcts (GEntA) Ta niacucremm KoHuenTyanbHoi aHanitTukm (ConAn) ana xapakrepusauii 06-
YMCNOBANbHUX cUCTeM peanbHoro Yacy (RTSCS). Obuagi nigcuctemm cnmMpatoTbCa Ha 3arasib-
HUM iHTeNeKTyanbHMI BaHK 3HaHb, WO CKAaAaETbCA 3 6a3n ¢akTiB, 6a3m NpaBma opraHisauii
BUpobHMUTBA Ta 6a3un uinen, cGopmoBaHNX Ha OCHOBI BiAOMOro A0CBIAY KOHLENTyaNbHOro
NPOEKTYBAHHA CKAAAHWUX iHGOPMALINHO-KEepYOUYMX KOMN'IOTEPHUX CUCTEM. Y CTATTi ONUCaHI
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iHpOpPMaLMHO-TEXHONOTIYHI CTPYKTYpM PopManizoBaHMX BUPOBHMUMX NiHIN | NnpeacTaBaeHi
nepLwi pesynbtati po3pobKu nigcmcrem.

Knroyosi cnosa: KoHyenmyansHe npoekmysaHHA cucmem, tools-apximekmypa, GEntA,
ConAn.

Introduction. The problem of effective use of computer control systems op-
erating in real time is  currently topical. This applies to microprocessor-based
control systems for unmanned aerial vehicles, in particular, as well as in critical
technological processes in which strict time constraints on signal processing time
(deadline) are set. For example, the launch of an American spacecraft was de-
layed due to a 20 ms mismatch in signal processing times. The effectiveness of
weapon systems is determined by the minimum time to perform the procedures:
signal input, decision making, and target engagement.

For conceptual design of real-time systems, the author developed a meth-
odology of system design of structurally complex real-time systems [1]. To auto-
mate the design procedures, the CoDeCS framework was proposed, which is cur-
rently being improved to enable its use in the educational process by masters
of specialty 123 during the course design of socio-technical or cyber-physical sys-
tems. These processes are sometimes referred to as real-time system of systems
design.

The paper discusses the architecture of the new FCD_RTS framework and
an example of fragments of software implementation of its analytical subsystem
ConAn.

This paper aims to enhance the CoDeCS framework for complex system de-
sign. A novel architecture is proposed, featuring two subsystems: GEntA for gen-
erating enterprise information architecture variants and ConAn for conceptual
analysis of real-time computer systems (RTCS). Both leverage a shared intellec-
tual knowledge base comprising a fact base, production rule base, and goal base,
informed by existing experience in conceptual design of complex information
management computer systems. The paper outlines the information technology
structures of formalized production lines and presents initial results of subsys-
tem development.

General Architecture of the Tools

The general structure of the framework is presented in Fig. 1. It consists of
two interconnected subsystems: the subsystem of generation it enterprise ar-
chitectures GEntA and analytical subsystem ConAn. The basis of the unifying sub-
system is an intellectual knowledge bank containing fact bases, a base of fuzzy
rules of production type and a base of goals, system design tasks.

The analytical subsystem ConAn uses as input data the enterprise architec-
ture generated by it, containing as technological objects a set of technological
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processes (TPi), a set of dispatching centres (DCj), where the production person-
nel of the enterprise is located.

Fig. 2 shows one technological line of the process consisting of separate
technological sections (sections), which are equipped with sensors that generate
signals about the state of the equipment and the occurrence of certain events
(ISg). This is a set of input signals to the designed system. To control the automa-
tion devices in the section, the designed system forms and outputs a set of con-
trol signals in this section (CSg). To work with signals, each section is assigned a
set of functional program blocks (FPBg). All FPBk are linked together in a
¢ -transaction [1].

GEntA FCD_RTS ConAn
A A A J A
Goals Base
Rules Base
> Data Base

Knowledge bank

Fig. 1. — General architecture of the tools

FPB 8 )—» -
FPB 3 FPB 3 FPB 7
Section 8 E:> -----

Section 3 E:> Section 5 Section7 & \ ——
o)Wl >
4‘3’)& ;; é%& Section j ::> Section j ::> _____ |f|> Section n ::>
""" = | | |

Fig. 2. — Technological process line models

Cs
3
CS

The complexity of the FPBg functionality is determined by the number of
machine operations of different complexity (example in Fig. 3). This allows us
to estimate the average time of application processing, information flows be-
tween,.technological objects (Fig. 3, 4, 5).
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Addition Multiplication | Division Moving
6 899 365 2 404 689 1183523 12 746 454
Fig. 3. — Calculating the number of operations per ¢-transaction [1]

TP1, Byte /s DC1, Byte /s DC3, Byte /s
644.05
3.00 202.52
491.37

Fig. 4. — Calculating the amount of data per ¢-transaction

z,,» ms - Celeron z,,» ms - Celeron z,,» ms - Intel Core 2
Medocino Tualatin Kensfield
8 650.80 2 452.99 1313.70
8514.39 2414.24 1292.94
9251.51 2618.61 1402.40

Fig. 5. — Calculation of the application processing timer,, by the processor

Conclusions. The software is currently being developed to take into account
the specifics of ¢-transaction processing in real-time computer systems [3]. Spe-
cial attention should be focused on the development of the system of fuzzy
production rules, you change them in conditions of incompleteness and inaccu-
racy of initial data in real projects to the design of complex cyber-physical sys-
tems.
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