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DEVELOPMENT OF ONTOLOGICAL DECISION MAKING SYSTEM OF THE
NEGOTIATION PROCESS ON COOPERATION PRODUCTION IN AIRCRAFT

Subject matter: means of information support for the negotiation process on the organization of cooperative production of aircraft.
Goal: an outline of the process of developing effective means of information support for negotiations on cooperative production,
which will provide financial savings, firstly, by reducing the negotiation time, and secondly, is reducing the likelihood of making
irrational decisions that can lead to additional costs during project implementation. Tasks: Increase the efficiency of the negotiation
process on the organization of cooperative production by creating a problem-oriented methodological basis, and on this basis -
software tools for the development, deployment and operation of the appropriate decision support system. Methods: system analysis
and set theory, for the formal presentation of relevant information about the subject area "Negotiations on cooperative aircraft
production”; ontological engineering, in particular the IDEF5 standard, as well as elements of expert systems technology, for building
an ontological decision support system. Results: an aggregate of methodological tools for the synthesis of ontological decision
support systems was developed during negotiations on the organization of cooperative production of aircraft, a scenario example of
organizing an ontological dialogue in the environment of an ontological decision support system for defining an aircraft model as an
object of cooperative production was given. Conclusions: the need to supplement the mathematical support of traditional negotiation
support systems with special methodological means is shown to increase the efficiency of information support for the negotiation
process on organizing cooperative production in aircraft construction; it is substantiated that for the program implementation of the
system of information support for negotiations on the organization, it is advisable to use the ontological approach; the architecture of
the intellectual core of the ontological decision support system for organizing the negotiation process for organizing the cooperative
production of aircraft in the form of a hierarchy of frames, with the organization of knowledge-based inference by means of attached
procedures is proposed; a scenario example of the formation of a decision on the choice of an aircraft model for the organization of
cooperative production in the environment of an ontological decision support system is given.

Keywords: aircraft construction; cooperative production; decision support system; ontological approach; frame hierarchy;
decision maker.

Introduction specialized computer support tools, which in the

formation of appropriate solutions, would allow to take

Today, cooperative production is a fairly common
form of industrial organization, in particular, aircraft
construction. In aircraft construction, the efficiency of
cooperative production largely depends on the proper
level of organization of negotiations between
subcontractors, as the cost of correcting incorrect
decisions made during negotiations will increase during
the project, and may result in unacceptably high values. A
key feature of the negotiations on the organization of
cooperative production (NOCP) is the need to directly
involve, especially at the stage of project initiation, a
significant number of narrow specialists — experts. This
raises the issue of prompt coordination of different, often
contradictory  opinions of experts, which slows
down the process of NOCP and negatively affects its
effectiveness in terms of unreasonably high entertainment
costs, especially when it comes to international
projects.

This study is devoted to the organization of
information support of the NOCP process by developing a
specialized information environment, which
will present the knowledge of experts on technical,
technological, financial and social issues
of NOCP organization, and means of manipulating this
knowledge for the rapid formation of agreed
solutions.

Formulation of a scientific problem and its significance

into account the specifics of individual stages of NOCP,
including the most critical stage — project initiation and
subject area "Cooperative production in aircraft
construction".

A constructive way to solve the stated problem is to
develop an ontological decision support system (ODSS)
on a set of issues of the NOCP organization.

Solving this problem by creating and using
effective means of information support NOCP will save
money, firstly, by reducing the time of negotiations,
and  secondly, by  reducing the likelihood
of irrational decisions that lead to additional costs during
the project.

Analysis of publications on the stated problem

The problem of insufficient efficiency of the NOCP
negotiation process arises due to, inter alia, the lack of

From the standpoint of situation analysis [1], NOCP
is a process of exchanging views in order to reach an
agreement on mutually beneficial cooperation.

The main distinguishing feature of NOCP from other
types of negotiations is the presence of at least two
participating parties with goals that do not coincide in
part, personal interests, opinions and intentions. This
partial disagreement is, in essence, a conflict. Another
feature of the NOCP process is that they always occur,
according to the classification of negotiation environments
by D.O. Pospelov [2], in the most complex, transformed
environment, which is problematic not only to create a
deterministic description of the whole process, but also
local models negotiations. The characteristics of the
transformed environment are unstable and strongly
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depend on the actions of the participating agents. The
second of these features determines the feasibility
of using in the analysis of NOCP conflict management
tools.

The process of computerization of negotiation
processes in various spheres of human activity, except for
the organization of production, has been going on for a
relatively long time [3], and today in a number of subject
areas successfully used decision support systems (DSS) in
negotiations [4]. At the same time, the peculiarities of
aircraft construction and, accordingly, the processes of
management  of  cooperative aircraft  production
projects [5], do not allow to directly apply the available on
the  software  market means of information
support of negotiations at the stage of NOCP
initiation.

The purpose of the article is to solve the problem,
which is to increase the efficiency of the NOCP
process, by creating a problem-oriented methodological
basis, and on this basis — software tools for
development, deployment and operation of the relevant
ODSS.

Materials and methods of the study

Let’s consider the process of creating an ODSS
NOCP in the form of a fragment that
reflects the formation of a number of solutions
for the assembly of the aircraft (AC). We will describe
this process in accordance with the requirements
of the standard of ontological research IDEF5 [6],
as well as using approaches that are well
known in the practice of ontological
engineering [7-10].

We will assume that the ODSS NOCP AC Fgy,
fragment includes three ontologies:

Fos ={Fos. Fos: For’ | Pt NFos nFR2 =0, (1)

os?' ' 0S' " oS }’ os

where F)! — metaontology "Types and models of AC";
Fys — ontology of tasks "Manufacturability of aircraft
constructions”; FJ:* — subject area ontology "AC

assembly".
In this case, for any ontology F in the F,, ODSS

fragment VF |F < F,. it is true that

F={f[1], f[(i+D), ]} i =1 Mi=1N, ()

fl] -

{f [( j+1), ]} — descendant frames in any ontology that is

where root frame of the ontology F;

part of Fyq ; i — aspect number to which the frame
(set of frames) belongs; j, — sequence number of the

frame in the aspect; N — number of aspects of the
ontology F; M; — the number of frames in the i -th aspect
of the ontology F .

Each frame f[(j+l)i] can be represented as a
combination of two types of slots {S,} and {S;} . In this
case, the slots from the set S, inherit the
features of higher-level frames and, thus, reflect
the genus connections within the frame hierarchy; the set
S, also contains its own slots of this frame. Obviously,
root frame f[j] contains own

any only its

slots {S;} :
vi[illf[i]eF. fli]={S};
wi[(i+1), ]|f[(i+1),]<F;
fl(+0, = {8 {s)}); ®)

k=1 K;

Ji! I :(Kju _'_1)7 Lj.’

where L; is the number of frame slots f [j;].

The set of slots {S;} details the description of this or
that ontological aspect, and also realizes communications
with the lower hierarchical level.

One or more facets C[ ji] are directly connected to

any slot S[j;], and the number of facets determines the

power of that slot. Facets are quantitative or qualitative
restrictions on the characteristics determined by
the slots.

Using the previously introduced notation, as well as
methodological tools, considered in [11-13], we describe
the ontological system ODSS in the form of a formal
axiomatic theory of the first order @ with a logical basis

{vin >}
Let the signature o) is given for any ontology F('S)

that is part of an ontological system Fy5 where () can

have the meaning of "M ", "T " or " Sub ", indicating that
the symbols of the formal theory belong to

"Metaontology”, "Ontology of Tasks" or "Ontology of

Subject Area", respectively.
o) ={F(') [1]. F(')[21]7 R [5,]. st ...
st/ s0[2 ], 805 [ T[] . @

T[54 ] 2] v 84 )

Such a description makes it possible to present a
description of any ontology F('S) as a model M(')(QD) of

the described theory &. Logical inference within the
ODSS NOCP AC fragment under consideration is
performed by activating the attached procedures, which
have the form of product rules:

Pos 2 R R+ [Pos| =[Sos] - (5)




Cyuacnuti cmamn HayKo8ux 00CIIONCeHb ma mexnonozi 6 npomuciosocmi. 2021. Ne 3 (17)

ISSN 2522-9818 (print)
ISSN 2524-2296 (online

Attached procedures from the set {R} belong to the

type "Procedures — demons"”, and from the set {R} — to

the type "Procedures — servants”, with a bijective
reflection G:Pyg — Spg. Restrictions contained in facets
are part of the antecedent rules — products from the
set {R}.

Let’s assume that all ontologies in the ODSS
fragment have the same structure in the sense that they
have the same number of aspects N =4M and, in
addition, the number of frames representing each
aspect.

In addition, we will assume that each ontology that is
part of Fog is internally consistent, i.e. the following

conditions are met for it:

1) all element names are defined in the glossary;

2) all files in the taxonomy are connected by
hierarchical relations "is a"; at the top level of the
taxonomic hierarchy, only one frame is defined;

3) for all elements defined in the ontology there are
restrictions on their belonging to the frames;

4) frames and their elements have unique names;

5) all frames located at the lower level of the
taxonomy have as a consequence of the attached
procedures attributes included in the glossary of the
ontological system;

6) restrictions within individual ontologies and the
ontological system as a whole are consistent;

7) the associative connections between the frames
that are part of different ontologies are explicitly given,
these connections are described in the form
of meta-rules.

Because the ODSS NOCP AC fragment is a dialog
system by nature, the process of its operation consists in
the iterative procedure of synthesis of text objects of the
"REPORT" type by analyzing the corresponding
objects of the "REQUEST" type. This analysis involves
the consistent implementation within the ontological
system of standard operations of ontological
engineering: SEARCH; SAMPLE; CONNECTIONS;
CUT OFF [14, 15].

The search operation involves:

1) analysis of the text object "REQUEST" in order to
highlight a set of keywords (SKW);

2) reflection of SKW in terms of the glossary V :

V ={Term},Term = (D, Keyword Set, Description), (6)

where ID - term identifier (corresponds to the identifier

of the concept included in the glossary);
Keyword Set = {Keyword Entry} — a set of keywords
belonging to a certain term;
Keyword Entry = (Keyword ID, Keyword) — a pair

consisting of the keyword ID and the keyword itself;
Description —  description of the  meaning
of the term;

3) search in each ontology F o Fyc for the names

of the frames by 1D, obtained after the previous step. In
result

w((FL)v(F[(T+D)]))

the set is formed { f [ j;]} such that

(e (v R v FE) ()
3qeQ :Term(q)eV , (8)

where S [33]

corresponding to the frame name (the name of the frame q

— the identifier (ID) of the term

element).
At the sampling stage, the microcontext of the
"REPORT"  object is formed by activating

the meta-rules that reflect the associative connections
between the elements {f[j;]} that are part of different

ontologies:
1) in each ontology that is a part of Fqg , frames and

their elements connected through meta-rules with frames
of other ontologies are distinguished. Since the ontologies
in the ontological system are of the same type
and there are taxonomies, such an operation is performed
in each taxonomy, starting from the root frame
and ending with the terminal elements of the lower
levels;

2) this step involves removing from the ontological
system of existing contexts by forming an appropriate set
of sets;

3) the sets obtained in the previous step are sorted by
the number of frame names (and their elements) contained
in them, which coincided with the terms of
the glossary.

The connection operation involves the formation of
the macro-context of the "REPORT" object by combining
elements isolated and extracted from the ontological
system at the previous stage.

The clipping operation is used to remove excess
elements from the REPORT object.

Excess elements include the names of frames
without specifying their slots, facets and procedures,
elements without specifying their belonging to frames, as
well as elements that do not meet the requirements of
relevance.

When creating AC co-production projects, one of the
most critical, relative to the overall effectiveness of

NOCP, is the initiation stage of the project, at
which the parties to the negotiations determine the
specific AC model, based on the needs and

capabilities of potential cooperants [5]. The main task of
this stage is the complex consideration of
a significant number of parameters characterizing AC, the

future object of CP. There is a problem
of semantic combination of these parameters,
because in nature (technical, technological,
financial, social or mixed), they are
heterogeneous.

The macrostructure of dialogue and ontological
engineering procedures is given in table 1, and the list of
concepts used in the example of the dialogue scenario of
the decision-making person (DMP) with ODSS NOCP AC
- in table 2.
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Table 1. Macrostructure of dialogue and ontological engineering procedures for the choice of AC model for CP organization

Macrostructure of dialogue Ontological engineering procedures
Dialogue content
Dialog Initializing the user Meta rule from the conflict set, Graphical representation
step dialogue Type of procedure|  launched at the moment of F:)f the rlz)cedure
number Reaction (intercept dialogue P
initiative system)
1 Which AC model meets SEARCH: | |\
the basic parameters that| - allocation of : pr - J'_‘—‘ ]
reflect the needs of CP SKW; : | technolozy 1 G
participants? -display SKW in I I |1
glossary terms; |l . e | 1N
-search for element || resourse” TRy
names in OS : : g
ontologies i s
corresponding to || tick ™ A_h il
SKW I I
: "eentroplan” -:—}R_p\ LE*
I I
I I ¥
| "SEW Ha s
I | L
o —— -t
Object type CONNECTION: (5<sub>[3ﬂ),\(s(sub)[3ﬂ)_, s !
P_Iane -generating a . «{s‘"gg[l]" 4;;,,@{
Helicopter request from the ((81(5“ )[1])/\(F(S”b) [21])) ‘ = ¥
Remotely piloted vehicle  system by Hs™[2]} 1
activating the meta e
rule; [4] Lyl
-creating the s3] ]
"Object type" ment pEx] s%] HEE
J U |
FP)[3,] | i
L \Smpl[gll:ljl, d i
(s3] |
2 Plgne (S(np) [21:|) N (F(np) [32]) F(npb[lh
(user selection from the S]] %F(np)[3 ]
(st :
e LA
L = 1
s3] |
; Ly
Sir|pi|:3§:| ]
‘ Sulp)[}g}
Type of aircraft CONNECTION
maneuvering
transport
passenger's
3 Passenger's F*P1] \
(user selection from the L[] pomrg
menu) i ) o i 531
— s‘"P’[_ﬂ%]‘,
[ ‘Slnp)[‘l%}v v
‘HS(np)i:_‘;:l] )
Type of aircraft CONNECTION
trunk
regional
for local airlines...
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4 Regional (selection of s
ODM from the menu) F )| |
[ S(‘np)[I]
F'"pi[41] ‘| Fulp)[SI]
S(np)[si]
g(mp) 53 !
5]
—S'"N[ﬂ‘}
S("'”[Si‘}
Airplane model CONNECTION
AN-140
IL-114
SSJ-100
ERJ-145
5 AN-148 (SUB) [ =3 3) B R
(ODSS CP AC response) (S [SJ) - (F [21]) (""""'[']‘ [FO[]|
S‘"p)[Sﬂ (1 Fl.‘)[:]]
L 5‘3'[3{] )
1 .Sm[:ﬂ v
| S""[Zf]

Table 2. A list of concepts used in the example of the ODM dialogue scenario with ODSS

The name of the concept and .
its position in ODDS The meaning of the concept
1 2
7 (sub) [1] Assembly of aircraft structures
b -
Sl(su )[1] Aircraft
 (sub) [2] Object type
S(sub)[zﬂ Plane
g (sub) [212} Helicopter
b -
Sésu )[1] Assembly units
 (sub) [31] Wing
g(sub) [311 Centroplan
g(sub) [35} Negative part of the wing (NPW)
£ (sub) [32] Type of aircraft
g (sub) [314 Maneuvering
g (sub) [35} Transport
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g (sub) [3§J Passenger's
g (sub) [3421 General aviation aircraft (GAA)

S §sub) [1] Subsonic aircraft

F (sub) [43] Types of subsonic aircraft
S(sub)[4%:| Trunk
g (sub) [45} Regional
S(sub)[%} For local airlines

- (sub) [51] Model range of regional aircraft
g (sub) [Sﬂ AN-140
g (sub) [511 1L-114
g (sub) [5ﬂ SSJ-100
g (sub) [511} ERJ-145

F® [1] The task of assembling aircraft structures

In the following scenario, ODSS NOCP AC forms
the answer to the ATS question "Which AC model meets
the basic parameters that reflect the needs of CP
participants?"

Conclusions and prospects for further research

1. The necessity of supplementing the mathematical
support of traditional systems of support of negotiations
with special methodical means for increase of efficiency
of information support of process of negotiations
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peanizanii npoexty. 3aBaanns: IligBuiineHHs e)eKTUBHOCTI MPOLECY MPOBEACHHS MEPEroBOPIB LIOA0 OpraHizallii KoomepauiiHoro
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PO3pOOKH, PO3TOPTAHHS 1 eKCIUTyaTalii BIAMOBITHOI CHCTEMH MIATPUMKH MIPUIHATTS pilleHb. MeToAn: CHCTEeMHHI aHalli3 Ta Teopis
MHOXHH, U1 (OpManbHOTO MpeNCTaBICHHs peleBaHTHOI iHpopManii moxo npeamerHol ramysi "[leperoBopu mpo xoomepariiine
BUPOOHHUITBO HMOBITPSIHUX CyJIeH"; OHTOJIOTIYHMI IHKUHIpHHT, 30kpeMa ctanaapt IDEFS, a takox eleMeHTH TeXHOJIOTi eKCIIepTHIX
CHUCTEM JUId MOOYIOBH OHTOJOTIYHOI CHCTEeMH MATpUMKH NpuiHATTS pimers (OCIIIIP). PesyabraTu: po3poOiieHO KOMILIEKC
METOAMYHUX 3ac00iB pO3pOONEHHS OHTOJIOTIYHUX CHUCTEM IIATPUMKH MPUHHATTSA DPILICHb B XOXi NPOBEICHHS INEPEroBOPIiB MPO
opraHizamito koomepatuBHoro BupoOHuITBa (KB) moBitpsuux cyzen (IIC); HaBemeHo cueHapHMH MpUKIa] oOpraHisamii
oHToJoriyHoro mianory y cepenoumyi OCIIIIP mono susnauenus moneni IIC sk 06’ekty KB. BucHOBKH: Moka3aHa HEOOXiAHICTD
JIOTIOBHEHHSI MaTeMaTHYHOTO 3a0e3MeUeHHs TPAIUIIHHIX CHCTEM HiATPUMKH IIEPEroBOpiB CHelialbHIMU METOANYHUMH 3aco0aMu
JUTS TABHINEHHS e()eKTUBHOCTI iH(pOpManiiiHOT MIATPHMKH ITpoLiecy MeperoBOpiB 00 OpraHi3allii KOoepaTHBHOTO BUPOOHHIITBA B
nmitakoOymyBaHHI; OOIpYHTOBaHO, IO Uil HporpamMHoi peamizamii cucremu iHdopmarmiiinoi mintpumkn ITOKB) mominbHe
BUKOPUCTAHHS OHTOJIOTIYHOTO ITiIXOJLY; 3alIPOIIOHOBAHO IHTEIEKTYaJIbHE SJPO OHTOJIOTTYHOI CHCTEMH MIATPUMKH NPUHHATTS pillleHb
moxo mnpouecy ITOKB) TIC mobynmysatu y ¢opmi iepapxii ¢peiiMiB 3 opranizailiefo BHBEICHHS Ha 3HAHHAX 3a IOMOMOIOIO
MPUEIHAHNX TPOLENYp; HAaBeIeHO CIEHAapHWil mpukian ¢opmyBaHHs pimreHHs 1mozo Bubopy moxeni IIC st opramizamii KB y
cepenosuuti OCIIIIP.

KnrouoBi cioBa: nitakoOyayBaHHS; KoollepalliiiHe BUPOOHHLTBO; CHCTEMa MIATPUMKU HPUHHATTS pillleHb; OHTOJOTTYHHI
mizaxin; ¢peiimMosa iepapxist; ocoba, sika IpUMaE pillleHHs

PA3PABOTKA OHTOJIOTMYECKON CUCTEMbI HTH®OPMAIIMOHHOM
HOJAEPKKU MPOLECCA INIEPET'OBOPOB O KOOIIEPAIIUOHHOM
IMPOU3BOJACTBE B CAMOJIETOCTPOEHUUN

IIpeamet: cpeacTBa MHGOPMANMOHHOW MOANEPKKH IIPOIECcCa IPOBEICHHUS IEPErOBOPOB IO OPraHM3AlUHM KOOIEPAIMOHHOTO
npousBoactBa ([TIOKII) Bozaymmsix cyno (BC). Hesb: nznoxeHue npouecca pazpadoTKi 3P PEKTUBHBIX CPEACTB HHPOPMATHOHHOM
MOIJIEP’KKH TIEPETOBOPOB O KOOMEPAIlMOHHOM IIPOU3BOJCTBE, KOTOpHIE OOeCHedaT SKOHOMHUIO (PMHAHCOB, BO-TIEPBBIX, 3a CUET
COKpAIIIEHNSI CPOKOB MEPETOBOPOB, @ BO-BTOPHIX - CHIDKEHUS! BEPOSITHOCTU NPHHITUS HEPAlMOHATBHBIX PEIICHUH, KOTOPhIE MOTYT
NIPUBECTH K JOTIOJHUTENBFHBIM 3aTpaTtaM IIpH pealn3anuy npoekta. 3agada: [loseimenne 3((GeKTHBHOCTH Ipoliecca MPOBEACHHS
HEpPEeroBOPOB 110 OPraHU3aLMU KOOHNEPAIllMOHHOTO IPOU3BOACTBA, 33 CUET CO3JAaHUS NPOOIEMHO-OPHEHTHPOBAHHOTO METOINYECKOTO
0asnca, a Ha TOH OCHOBE — HPOTPAMMHBIX CPEICTB Pa3pabOTKH, Pa3BEPTBHIBAHUS M AKCIUIyaTallMd COOTBETCTBYIOIIEH CHCTEMBI
TIOIEP>KKY IIPUHATHS pelieHnd. MeToAbI: CHCTEeMHBIH aHaIM3 U TEOPUs] MHOXKECTB, JUIs (POPMAIIBHOTO IIPEICTaBICHHS PEIeBaHTHON
vHpOpMaK O mpenMeTHoW obmactu "IleperoBopsl 0 KOOMEPAIHOHHOM MPOW3BOJCTBE BO3AYIIHBIX CYyNOB"; OHTOJOTHYECKHN
WHXUHUPHHT, B 4acTHOCTH ctanaapt IDEFS, a Takke 31€MEeHThI TEXHOJIOTMH SKCIIEPTHBIX CUCTEM, JJIs1 HOCTPOEHHS] OHTOJIOTHYECKOM
cucrembl nognepxku npuHATHS pemennit (OCIIIIP). Pe3yabTaTbhl: pa3paboTaH KOMIUIEKC METOIMYECKHX CPEICTB CHHTE3a
OHTOJIOTHYECKAX CHUCTEM TIOANCPKKA NpUHATHASA pemeHuit B xoxe mpoBenenus [IOKII BC, mnpuBeaeH cueHapHBII
NpUMep OpraHu3aluu OHToJormdyeckoro auaigora B cpene OCIIIP no onpenenenmto Mmomenn BC  kak  oOwekrta
KOOTIePAI[MOHHOTO MPOU3BOACTBA. BBIBOABI: MOKa3aHa HEOOXOAUMOCTh OMOJIHEHHS MaTeMaTHIECKOT0 00eCIeYeH s TPaIUIIMOHHBIX
CHCTEM IOAEPKKH epEeroBOPOB CIELMAIBHBIMI METOIMYECKUMHU CPEJICTBAMU, JUIS MOBBIIEHHS Y(G)EeKTHBHOCTH MH(POPMAIIHOHHON
HO/IEPXKKH TIPOLecca MEePEroBOPOB MO OPraHU3ALMU KOOIEPAaTHBHOTO MPOU3BOJCTBA B CAMOJICTOCTPOCHHH; OOOCHOBAHO, UTO JUI
MPOTPaMMHON peanu3anuu cucteMbl HHQopMarmonHoi momnepkku ITOKII menecooOpa3sHO HCIONB30BaHHE OHTOJIOTHYECKOTO
MOJIX0/1a; TIPEIIOKeHa apXUTeKTypa uHTewekryansHoro sapa OCIIIIP no opranmsamun mponecca [TIOKII BC B popme mepapxun
¢bpeiiMoB, ¢ opraHm3anuedl BBHIBOAA Ha 3HAHMAX C IIOMOINBIO NPHCOEAWHEHHBIX IIPOIEAYyp; IMpPUBEINECH CIEHAPHBI IpHMep
(dopmupoBaHUs pelIeHus 1o BeIOopy Moaenu BC s opraHu3amy KoomepannoHHOTro mpou3BocTsa B cpene OCIIIIP.

KnioueBble ci10Ba: caMOJIETOCTPOCHHE; KOONEPALOHHOE IPOM3BOJCTBO; CUCTEMa MOJJEP)KKH IPUHATHS pEIICHUH;
OHTOJIOTHYECKHH 1Mo1X0[1; hpeiiMoBas nepapxusi; JIULO, IPHHIMAIOLIEE PEIICHNS
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