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Introduction

CGereral ly speaking, an informative attribute isevery characteristics foragivenevent,
phenomenon or objectwhich contains at least some minimal information. Hence, the
number of attributes inasetdescribing (for example) onedbject is, theoreticallyand
practically, very large. That iswhy, the purpose to formsubsetswith the least possible
attributesnunber, describing the subjectwel I enough, is logical and reasonable. Itis
establ ished that the subsets Taci litate theevaluationand the selectionof dojectsand
inprovetheir classification[1, Z].

Each informattiveattribute containsacertainamount of informationwithadefinite
value. Incasethesecriteriaof theattributes, theirqualityandvalueareknon, rtisnot
difficult to arrange themwith respect to the qual ity and value of the information they
include.

Unfortunately, when the objets are not wel l known or not treated froman
informative point ofview, the computing of the qual ityand the value of the attributes
information isvery difficult, sometimeseven inpossible. Inthiscase specificmethods
aredesigned, sometimesappliable fora limited nunber of dbjectsonly.

The method of the main components is comparatively widelyused. Asubset with
decreased nurber of terms [3] isformed in it fronthe possibly fullest set of attributes
withthe helpofa linear transformation.

The method of correlationpleiads [4] iswidelyused for newobjectsof investiga-
tion. Itsessence is inthe formation of pleiads (groups) of attributeswitha large
correlationratiowithinagivenpleiad andaconparativelysmall correlationratiowith
the attributes fronthe other pleiads. After that one or several representatives are
chosen fromeach pleiad to form the subsets.

Each group encloses the so cal led methods with sequential choice, described in
detailsbyKettler[5].

In two of them the so cal led ““Sequential forward selection’” and “Generalized
sequential fornardselection’ areused, starting froman “enpty subset’”. Theattribute
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carryingmost irformation isstored in it, after thatt thisattribute, thatforms thebestpair
withthe firstore, aftertnat thethird, that forms thebest triplewith thefirst twoandso
on, unti I the corresponding subset is formed.

Inthe other two methods, called ““Sequentional backward selection” and ““Gen-
eralizedsequerttial backnardselection”, thefullest attributesset istakenasanoutset.
Theattributewith the least information isexcluded fromit, after that theonewith the
least information in comparisonwith the remaining ones and soon, until the extremum
of thequal ity functional isreached.

Atypical disadvaritage of thesemethods is thatt the included or exclluded atttributes
cannot be included orexcluded, respectively, inand fromthe subset. This isavoided
inthe methodswith “Sequential forward floating selection’ and ““Sequential backward
Floatingselection™, describedbyPudi I etal. [6]- Thesetwo methodsenable the
multiple inclusionor exclusionof one and the same attributewhen forming the desired
abset.

Purpose of the study

Therearenotany data in literature about the formation of setsor subsetsof informative
attributeson informationcarriers.

The purpose of the present paper is to develop and suggest a method for the
formation of sets and subsets of informative attributes for magneticdisk information
ariers.

An approach for the formation of subsets for magnetic information carriers

The methods above mentioned intheir original formare not appl iable for the
solution of the problemset. Its specificity has impl ied the creationofaparticular
method using the formulations of two or more methods on the basis of an expert
evaluationof theattributes correlationand linearity.

Themethod is characterized by the fol lowing sequence in the formationof one
abset.

1. Formationofthepossibly ful lest set of informative attributes foragivendoject.

2. Formation of the possibly least nunber of pleiads of attributes on thebasisof
anexpertevaluationofthe correlation.

3. Selectionof one or more attributes of the subset fromeach pleiad onthe basis
of anexpertevaluation.

4. Formation by anexpert evaluation of anew attribute or attributes for those
pleiads, fromwhicha representative subset cannotbe selected.

5. Formation of a subset of chosen and newly formed attributes.

6. Excludingor including of newattributes from the subset al ready formed.

Having inmind theassumption that the linear transformationand the correlation
anong the attributes are done onthe basis of anexpert evaluation, it canbe accepted
that the basic statements of the main canponents method, the methods of pleiads and
the Tloating selection have been applied in the method proposed.

Formattion of asubset of informative attributes forasinglemegneticdisk

The applicability of the method suggested is 1 Hustrated wel I by the dbject “‘single
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magneticdisk” (S\D), thesimplest inconstructiondiskmagneticcarrier.
Thesinglemagneticdisk isacircular substrate withan opening inthemiddle, on
both sides ofwhich the fol lowing layers are put and sequential ly processed: anti-
corrosion layer, megnetic layer, hard protective layerand lubricating layer.
When forming the subset of this representative of the magnetic information
carriers, the sequence above merttioned wi I be regarded.

1. Formation of the possibly ful lest set of informative attributes of the single
magnetic disk

Itcamprisesall thedharacteristicsof thesinglemagneticdisk, includingthoseof
the substrateand the coatings and layers on it. Sincethese characteristicsare included
inthe pleiadsbelongiven, theywi 1l not be mentioned here.

2. Pleiads formation
The informative attributes of asingle magnetic disk canbe separated intoeleven
pleiadsonthe basisof anexpertevaluation.
Firstpleiad
1. Typeofthesubstrate (S)
2. Compositionofthe substratematerial -
3. Linearexpansionof the S.
4_Sweight
Second pleiad
1. External diameter D1 of the SMD
2. Intemal diameter D2 of the SVD
3. Concerttricity of the diameters
4. SMD thickness
5. Chamfer of theextermal dianeter
6. Chamfer of the intermal diameter
Note: D1 and D2 are the maximal sizes of SMD diameters
Thirdpleiad
- Type of the anti—corrosion coating (ACC) of the substrate.
- ACC composition
. ACC thickness
. Adhesion of the ACC to the substrate.
- Adhesion of the ACC to themagnetic layer
- ACC resistance to atmasphere conditions
- Class of ACC roughness
. Wear resistance of ACC
Fourthpleiad
- Type of the magnetic layer (ML)
- ML thickness
. Coercive forceof the ML
. Inductionof saturation inML
. Residual inductionofthe M.
- Rectangularity of ML hystheresis
- ML peakshift
- ML location
- ML composition
10. Corrosion resistance of the ML
11. Adhesion of the ML to the substrate
12. MLwear resistance
13. Class of ML roughness
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Fifthpleiad
1. Type of the protective layer (PL) of the ML
2. Composition of the (PL)
3. PLthickness
4._ Adhesion of the PL towards the ML
5. Wear resistance of the PL
6. Corrosionresistance of thePL
Sixthpleiad
1. Type of the lubricating layer (LL) of S\D
2. Ll composition
3. LL thickness
4_L1 staticooefficientoffriction
5. LL dynamic coefFicientof friction
6. Wear resistance of the LL
Seventhpleiad
1. Inertiamoment of SMD
2. Radial beat of SMD
3. Axial beat of SMD
4. Speed of SMD axial beat
5. Accelerationof SMDaxial beat
6. Stability of S'D athigh revolutions
Eighthpleiad
1. Maximal linear recording density of SVD
2. Maximal radial recording density of S\D
3. Number of tracks on one surface of the SMD
4._ Maximal storage densityononesurfaceunit.
5. SMD capacity
Note: Themaximal recording densities are determined by the storage devices, for
which SMD are intended.
Ninthpleiad
- Amplitude of the signal read on the external working diameter (Orl)
- Ampl itude of the signal read on the intermal workingdiameter (Dr2)
- Resolution of Drl of the SMD
- Resolution of Dr2 of the SMD
- Re-writing of Dr1on SMD
- Re-writing of Dr2 on SMD
- Modulation of the signal of Dr1 on SMD
- Modulation of the signal of Dr1 on SMD
- Number of errors on one surface of SMD
10. Number of errors on both surfaces of SMD
11.. Number of “missingbit” errors
12 Number of “‘extrabit’ errors
14 Relicbility
Note: Drl and Dr2 are the extermal and intermal working diameters of ML.
Tenth pleiad
1. SVD resistance to continuous functioning
2. S\Dresistance tovibrations
3. SVD resistance to strokes
4._ SWDresistance to large and sharp accelerations
5. SWDresistance to large and sharp delays
6. SVD resistance tomultiple landing onand off of the magnetic heads
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Eleventh pleiad

1. Maximal working temperature of SMD

2_ Minimal working temperature of SVD.

3. Maximal relative humidity of SVD functioning
4_ Maximal temperature of SVD transport

5. Minimal temperature of SVD transport

6. Maximal relative humidity of SVD transport

7 . Maximal temperature of SVD storing

8. Minimal temperature of SVD storing

9. Maximal relative humidity of SVD storing

3. Selection of one or more attributes froneach pleiad

Most of the pleiads formed have at least one attribute that contains enough
informationfor it. Theseare:

Ipleiad - Type of the substrate (S) material

IIIpleiad-Type of the anti-corrosioncoating of the substrate

IVpleiad - Type of the magnetic layer (ML)

Vpleiad - Type of the protective layer of the ML

VI pleiad - Type of the lubricating layer of SMD

VIIIpleiad - SMD capacity

IXpleiad-reliability (number of errors) on SMD

4_ Formation of new attributes

New attributes have been formed for the remaining four pleiads by an expert
estinate.

II pleiad - SMD geometry

VII pleiad - SMDdynamic parameters

Xpleiad - SMD stability toexternal mechanic influences

XIpleiad-Climaticconditions of exploitation, transport and storingof SMD

5. Formation of the Finite subset of attributes for SVD
The selected and newly formed attributes are included in it.
1. Typeofthesubstrate material

2. SMD geometry

3. Typeof Santi-corrosionplating

4. Type of themagnetic layer

5. Type of ML protective layer

6. Lubricating layer of S\D

7. SMD dynamic parameters

8. SMD capacity

9. Reliability (errors nurber) of SV\D

10. SVD resistance tonards extermal mechanical influences
11. Climaticconditions of exploitation, transportand storingof S\D

6. Excluding attributes from the subset formed

The attributes included in the subset describe wel I enough the S\D. Nevertheless
halTof themhave a technological character and hence the VD producersarenot likely
todiscover them. That iswhy for cammercial and advertisement materialsonly those
attributes are selected that do not contain technological informationbut describe
satisfactorilythe carrier andareof interest for theuser also.

Inthe case considered these are the fol loving attributes:

1. Diskgeametry;

2. S\VD capacity;
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3. Type of the ML - type of the layer;
4_Reliability, for exampleerrors nurber (most oftenadiskwithouterrors);
5. Climaticconditions ofexploitation, transportand storing.

Conclusion

Theexamplewrth thesinglemagneticdisk i Hustrates successful ly thepossibi litiesand
necessity for application of the method suggested inscientific researchand applied
projects and for canmercial purposes aswel l —for exarple inprinting brochures about
the product, not reveal ingany technological information.
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[Tooxon GopMMPOBaHMS ITOAMHOXECTBA MHAOPMA TUBHEIX [IPU3HAKOB
IJI51 MATHUTHEIX OMCKOBEIX [TAKETOB

OrHsAH [[apHOPEeYKHM

VHCTUTY'T MHYOPMALIMOHHEIX TexHoJIoTwi, 1113 Codrmsa

(PesowMme)

B MTepaType HEeT IMAaHHEIX O IIOAXOOE M MeToae GOPMUMPOBAHMS TOAMHOXECTBA
MHOOPMATUBHEIX MPUBHAKOB IJ1S MHOOPMALIMOHHEIX HOCUTEJIEN .

B paboTe npennaraeTcs NoOxol ¥ MeTon GopMPOBaHMS ITIOIMHOXECTBA DTUX
06BeKTOB. [[pUMEHEeHUEe MEeTOla WJJINCTPOBAHHO IJIS CJlyduasd €OUHUUHOTO
MaTHUTHOT'O IMCKaA .
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