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A large amount of data for exchange between the
subsystems of information technology of synthesis and
andysis of structural schemes microelectromechanical
systems, different formats of representation of objects in
the system, stringent requirements for time processing of
such data need to solve problems related to efficient
processing and presentation of data in the process of
software means of I1T. One of the solutions which would
allow to solve the task of efficient data processing, is to
use XML-format.

To represent information modelsin system analysis and
synthesis of MEMS proposed use XML-format that
enables the only way to exchange data between
subsystems.

Information technology anaysis of MEMS using a
model based on Petri nets, respectively, PN information
model uses XML-format and includes the following
information: name of the model in XML - format,
information on the number of positions, transitions and
arcs, data on the position of Petri nets; transfer data, the
main input parameters of the arc - a kind of index of the
initial element, finite element code, inversion, weight, X
coordinate of box weight, Y coordinate of box weight, the
main parameters of the origind arc of the end of the
description model in XML - format.

Building information model makes it possible to
efficiently organize data exchange between different
systems for the analysis of Petri nets.

Information model reachability graph that displays the
results of analysis of alternative MEMS structures using
models based on Petri netsis stored in the system and the
relevant file using the XML-format, which contains
information about: names of files in which data structures
are placed Petri nets and file name of data on graph
reachability, reachability graph structure — the number of
states and transitions between states, meaning states
reachability graph, the value of incidence matrix.

In addition, an anaysis of the dynamics of MEMS
dtructure charts are presented in the magazine To
describe the data structure of the information model also
uses XML-format and includes the following information:
name of magazine models, file names, which are placed
in data structure Petri nets and filename of the data on
graph reachability, and name the file with data on the
andysis of Petri nets, data on date, time, code conversion
value generated wear trangition probabilities, datic
probability and outcome.
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B cmammi 3anpononosano euxopucmanns XML-gpopmamy
ona o0miHy ingopmauielo mixe niocucmemamu iHgopma-
UilHOT MexHON02ii cuHme3y ma aHanizy CMPYKMYPHUX CXem
MEMC.

Kiouosi cioBa — MEMC, XML, mepexi I[lerpi, inpopma-
niifHa MozieNb, aHai3, CHHTE3.

l.Bctyn

Benukwuii 00car maHuX, MpU OOMiHI MiX IiJCHCTEMaMu
inopmaritinux Texuomorii (IT) cuHTe3y Ta aHami3y
CTPYKTYPHHX CXE€M MIKPOCIEKTPOMEXaHIYHUX CHCTEM
(MEMC) [1], pi3ni dopmaTu mpeacTaBieHHs 00 €KTIB Yy
CHCTEMi, JKOPCTKI BUMOTH JIO Yacy OIpPAaIfOBaHHS TaKHX
JIAaHUX TOTPeOYIOTh BHUPILIEHHsS 3a/adi IIOB’s3aHOI 3
e(heKTHBHUM OMpAIFOBAHHAM Ta MPEACTABICHHS TaHUX B
mporieci peaiisaiiii mporpamHoro 3acody IT. Omne i3
pillieHs, siKke 1ano 6 3MOry BUPILIMTH ITOCTABJICHY 3a/ady
€(pEeKTUBHOrO  ONpalfOBaHHS  [aHWX, MOJIArae Yy
Bukopucranti XML-dpopmaty [2].

Il. IHdbopMmaUiHi Moaeni Ha OCHOBI
XML-cpopmaty

s npezacrasienns indopMariiaux mozeneit [3 - 6] B
cucreMi anamizy Ta cuHTe3y MEMC 3anpomnoHoBaHO
BukopucroByBati XML-dopmar, mo nae 3mory 3abesme-
YUTH €TUHUAN CTIOCIO OOMIHY JaHUMH MIXK ITiICHCTEMaMH.

30kpeMa, MpHKIA[ YaCTHHU iH(OpMAIiHOI Moeni
anprepHatuBu  crpykrypu  MEMC B XML-dopmari
300pakeHo Ha puc.l, 10 BKIIOYAE TaKi €IEMEHTH MIKpO-
cHCTeM, SK JaBadyi, aKTIOATOPH, CHUCTEMH OIPAIfOBAHHS
JIAaHUX TOIIIO.

Indopmaniiina Texuomnorist ananizsy MEMC Bukopucro-
Bye Mojzeni Ha ocHoBi Mepex Iletpi [7 - 8], BimmosigHo,
inpopmaniitna monens MII Bukopucropye XML-dopmar,
MIPUKIIa]] YaCTHHU SKOI HAaBEIEHO Ha PHC.2, SIKMH BKIIIOYAE
HACTYITHY iH(pOopMaLito.

[epumii psimok crpykrypu aanux B XML-dpopmarti
BKItoyae Ha3By wmozeiai B XML - dopmari. Biok
"Sructure" (psaxu 02 - 06) BKimovae iHpOpMAIO PO
KUIBKICTh TIO3MIIIM, nepexomiB i ayr. Y 6o "Position”
(psaxu 07 - 151 16 - 24) posmileHi fAaHi Tpo MO3uIIii
Mepexi Ilerpi, 30kpeMa: iHIeKC, Ha3Ba, KiJIbKICTh TOKCHIB
B mo3wuiii, koopauHatd X i Y HalucaHHA HAa3B Ta PO3-
MillleHHs T03HIli1 Ha pobodyoMy momi. Y Omori "Trand-
tion" (psimku 52 - 63) 30cepemkeri qaHi Mpo mepexif, a
came. IHIEKC Tiepexomy, Has3By IMeEHI Iepexony,
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MIPIOPHUTET TIEPEXOAY, KOOpAHHATa X CHUMBOIY MEPEXOY,
KoopZuHaTa Y CHMBOJY Iepexony, KoopauHata X Ha3BH
nepexofy, KoopAuHata Y Ha3BH NEPEXOJY, THII CUMBOILY
nepexojy, WMOBIPHICTh CIpalbOBYBAaHHS, [MOYATKOBHH 1
KiHIIEBHUI 9ac 0OpOOKH TOKEHiB (TiNBKHU A THMYACOBUX
Mmepex Iletpi).

Felagzification type="MEMS">
<classification type="AutoMEMS':>

1

2

3 <olassification type="Sensor'>

4 <element ID="D15"></elements
5 r <folassifications
a

7

g

= <classification type="Actuator":>
<element ID="A2'></elements
</classifications
=] = <glagsification cype="Power':>
1o <element ID="P11"></element:
11 P </classification>

<classification tcype="Analysis">

13 <element ID="I2"></element>
14 r <folassifications

15 r </classifications

16 S#folassification

Puc.1. [Ipuxnao anemepnamusu 6 XML-gpopmami

52 < Transition >

53 Index_Position =1;

54 Nane Position =T;

55 Priority = 100;

56 Coordinate X Symbol =181;
57 Coordinate Y Symbol =103;
58 Coordinate X Name =174;
59 Coordinate Y Name =72;
60 Probability  Position=0.5;

61 Time Start=2;

62 Time End= 3;

63 </ Transition =

76 <Arc=

77 Type Arc =IN;

78 Start Index Position_Arc =0;

79 End Index Position Arc=0;

80 Inversion Arc =0;

81 Weight Arc=-1;

82 Coordinate X Name Weight =145;
83 Coordinate Y Name Weight =84;
84 </ Arc>

109 <Arc >

110 Type Arc =OUT;

111 Start_Index_Position_Arc =3;

112 End Index Position Arc=0;

113 Inversion_Arc =0;

114 Weight Arc=1;

115 Coordinate X Name Weight =218;
116 Coordinate Y Name Weight =93;
117 </ Arc =

127 </ Model Petri_net XML >

Puc.2 Ipuxnao cmpykmypu 6xionoeo ¢haiiny mepeoici Ilempi
XML-popmami.

Y Gmori "Arc' (psaku 76 - 84) ommcaHO OCHOBHI
rnapamMeTpu BXiTHOI JAyrd: BHI, IHIEKC ITOYaTKOBOTO
eJIeMEHTa, IHAEKC KIiHIEBOTrO eJIeMEHTa, IHBEpTYBaHHS,
Bara, koopauHara X Hamucy Bard, koopauHara Y HaIucy
Bary, a 6momni "Arc' (psmku 109 - 117) omecano OCHOBHI
napameTpu BUXigHOI nyru. Y paaky 127 3amumcana
iHpopMariss mpo 3akiHueHHs omucy moxem B XML -
¢dopmari.

[To6ynoBaHa iH(poOpMamiiHa MOJAETH Ia€ MOXJIUBICTh
€(EeKTUBHO OpraHi30BYBaTH OOMiH JaHHUMHU MK Pi3HUMHU
crcTeMaMu Juisl aHanizy mepex Ilerpi.

Indopmanitina Mozxens rpada IOCSHKHOCTI, IO Bigo-
Opakae pe3ysbTaTH aHajJi3y ajJbTePHATUBU CTPYKTYpH
MEMC 3 BHKOpPHCTaHHSIM MOJENed Ha OCHOBI Mepex
[letpi 30epiraeTbcst B CUCTEMI Ta BiIIOBITHOMY (aiiii 3

BukopuctanHsiM ~ XML-¢popmary.  Ilpukmag  sixoro
HaBEJICHO Ha puc.3.

[Mepmuit  psgok  CTpykTypu  gaHux  rpada
JocshKHOCTI,  mpexacraBieHoro B XML-¢popwmari,

BKJIIOYa€ Ha3By Moneni rpada mocskHOCTI. biok
"Name_File" (psaku 02 - 05) Bkiatouae iHdopmariiro
po Ha3BW (ailliB, B IKUX PO3MIIICHI JaHI CTPYKTYpH
Mmepexi Ilerpi i Ha3Ba daiiny 3 maHumMu npo rpad
nocsbkHocTi. Y Gmomi "Structure” (psaxu 06 - 09)
po3MilleHi JaHi NMpo CTPYKTypy Tpada JOCSHKHOCTI:
KiJIBKICTh CTaHIB 1 KUIBKICTh IEPEXOMiB MK CTaHAMH.
VY npuknazni, HaBeJeHOMY Ha pHUC.3 KiUJIBKICTh CTaHIB
nopiBaioe mrectu (StateGraf = 6), a KigbKicTh
nmepexoniB Mix cranamu - 7 (MoveGraf = 7). B
HactymHoMmy Ojomi "Matrix_States' (psaxu 10 - 12)
po3mimieHa iHdopMalisi mMpo 3HAYeHHs cTaHiB rpada
JIOCSHKHOCTI, a B Oomi "Matrix_incidence" (psaxu 13 -
16) - gaHi Mpo 3HAYEHHS MATPHUII 1HIIUAEHTHOCTI.

OKpiM TOTO, pe3yiabTaTH aHaIi3y AMHAMIKH CTPYK-
TypHux cxeM MEMC mnpencraBisioTbCcsi B KypHai.
Jns omucy CTpYKTypH naHux uiei iHdopmaniitHoi
MOJIeNIi TakoX BUKopucTano XML-popmart, npukian
¢parMeHTa BiAmnOBiIHOrO (alily HaBeIeHUW Ha
puc.4.

[Mepmmit psimox crpykrypu nanux B XML-dopmari
BKJIIOYAE HA3BY MOjEII kypHaly. biok "System_Data"
(panxku 02 - 06) Brmrouae iHGOpPMAIiI PO HA3BH
¢aiiniB, B SKUX PO3MIlllEHI JaHI CTPYKTypHU Mepexi
[Metpi i Ha3Ba aiiny 3 JaHUMH PO Tpad JTOCSHKHOCTI 1
Ha3Ba (aiiny 3 JaHUMHM TpPO pe3ylbTaTH aHalizy
po6otu mMepexi [etpi. Y Grmomni "Bloc_Data" (psaxu 07
- 14) posmimieni JaHi mpo AaTy, 4ac, KOJX MEpexomy,
3T€HEpOBaHE 3HAYEHHS IMOBIPHOCTI CHpalbOBYBaHHS
nepexonay, CTaTHYHE 3HAa4YeHHs WMOBIPHOCTI Ta
pe3ynbTar.

BucHoBOK

Po3pobneni iHpopmartiiHi Mozesni Ta €TUHAHN MiIXiJ 10
iX mpezcTaBieHHS 3 BUKOpUCTaHHAM XML-popmary mae
3MOry e(eKTUBHO OpraHidyBaTh OOMIH JaHHUMH MiX
mijicucteMaMy  iH(OPMAIHOI TEXHOJIOT] CHHTE3Yy Ta
aHalizy cTpykTypHHX cxeM MEMC.
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01 <Model GD XML name=SystemModel MEMSO01=
02 <Name File>

03 NameStructure=Mems01 .net;

04 NameGraf= Mems01.gdt;

05 </Name File >

06  <Structure=

07 StateGraf=6;

08 MoveGraf=7;

09  </Structure=

10 <Matrix_States>

11 Value States =*1111000007, “0011000107, “011000001™,

12 </Matrix_States >
13 <Matrix_incidence>
14 Value Matrix=“-1110000",
15 :
16 </Matrix_incidence >

17 </Model_GD_XML>

Puc.3. IIpuknao ¢aiiny 6 XML - ghopmami.

01 <Model Journal XML name=SystemModel MEMS01=>
02  <System Data>

03 NameStructure=Mems01.net;
04 NameGraf= Mems01.gdt;
05 NameJournal= Mems01.grl;

06 </ System Data >
07 <Bloc Data=

08 Date=2009-10-25;

09 Time= 17:20:26.156;

10 Code T=T1;

11 GZV=0.030942762357226816:
12 ZN5=0.5;

13 Rezalt = Yes;

14  </Bloc_Data>
15  <Bloc Data>

16 Date=2009-10-25;

17 Time= 17:20:26.265;

18 Code T=T1;

19 GZV=0.6361524945784397,
20 ZV5=0.5;

21 Rezalt = No;

22  </Bloc Data>

98 </Model Journal XML=

Puc.4 Ipuxnao XML - popmamy inghopmayitinoi’ modeni sicypnany.
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