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1. Introduction of Three dimensional Extended Intuitionistic Fuzzy Index Matrix

(3D-EIFIM)

In the current paper a 3D-EIFIM ordering procedure is presented (as a continuation from

[1]). The operations for reduction of the empty cells are discussed [4, 8]. The concept of a

Three-Dimensional Extended Intuitionistic Fuzzy Index Matrix (3D-EIFIM) is based on

the concepts of an Intuitionistic Fuzzy Index Matrix (IFIM), an Extended Index Matrix

(EIM) and a Three-Dimensional Index Matrix (IM) [6]. In the current section, we discuss

the preliminary remarks for operations in the next sections.

Firstly, we introduce the Intuitionistic Fuzzy Pairs (IFP). IFS is an object in the form (a,

b), where a, b € [0, 1] and a + b < 1, that is used as an estimation of some object or

process and which components (¢ and b) are represented as degrees of membership and

degrees of non-membership, degree of validity and degree of non-validity or degree of

correctness and degree of non-correctness, etc [5, 7, 9].

Let us have two IFPs x = {a, b) and y = {c, d). Then, following [1], we define
x<yifandonlyifa<cand b>d
x>yifandonlyifa>cand b<d
x=yifandonlyifa=cand b=d
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Second, the definition of a Three-Dimensional Extended Index Matrix (3D-EIFIM) will

A=\ 5"
= LN He 1 oon Yk 1k
e i e

be presented:

ho ph 1 pl 1 pl 1 pl
hg,<ag, <g> ll,<al . B > l_/.,<oz_,, j> ln,<a,,, n>
k k k
{an s By Hic i n, > Vi 0 b, i t,n >V 1, h, Hic t,n, 2V 0,
= k k k
i B i, i, 2 Vi i, o Nty Vi n, o N a2V,
k k ﬂk
mo\ %> Pm /’lkm R Vkm,/, Jhy, /“1/(,,, A Vk,,,./_,,/’lg /’lk,,, Ad,hy Vk,,, A, hy
where forevery 1 <i<m,1<j<n, 1<g<f
0 < 'ukm’ll ’hg ’annll ’hg ”ukm’ll ’hg + Vkm’]] ’hx € [O’ 1] ’
k k k k
a; B .o +p e[O,l],
! ! ! /
a;,pi.o;+ P e[0.1].
h h h h
ag’ﬂg’ag +ﬂg € [0’1]
and
* k k k k .
K ={(kaf, B0y e K| = (ki B )1 <i < m,

L :{<If’aj'"8.§>|lj EL}=<lj,aj»,ﬂj’.>|1s]'sn,

H* ={(h.al, B, € H} =(h.at, Bi)I<g < f,

where {k[l<i<mpo{l[1<j<nfulhi<g<flc

@ -an index set.

When the evaluation of the indices &;,/; and 4, are omitted we obtain an 3D-IFIM. When

the IFP <,uk Lo Vel > of a 3D-EFIM are changed with arbitrary other objects

(numbers, propositions or predicates, etc.) we obtain 3D-EIM. In the partial case when

these elements are numbers we obtain 3D-IM.
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2. Relations over 3D-EIFIM
Let us have two 3D-EIFIMs

4 =[K*,L*,H*,{m,,z,,m’Vk,,l,,hg M B= [P*,Q*,R*,{<ﬂp,4,qv,c’VPI»M >}}

The relations for these 3D-EIFIMs will be the following:

o The strict relation “inclusion about dimension”:
Acy Biﬁf(((K* cP)al(r <o’ )alu <r")
vk’ cp)alr co)alu cr' (k" P )al <o)l <&7))
vk cr)elr co )t c & )& (vke K)vie LXvhe H)
(<“k,1,h bean)=(cerndis >)
e The non-strict relation “inclusion about dimension”
Ac,Biff (K'cP)&(L'cQ")&(H cR')
&(VkeK)(VieL)(Vhe H)((ak’,,h,bk,,ﬁ =(crmdiss >)
o The strict relation “inclusion about value”
Ac, Biff (K =P )&(l' =0')&(H' =R)
&(VkeK)(VieL)(Vhe H)((ak’,,h,bk’lﬁ <(eerndisn >)
e The non-strict relation “inclusion about value”
Ac,Biff (K'=P")&(L'=0")&(H =F")
&(VkeK)(VieL)(Vhe H)((ak’l,h,bk,,’» <(cesndisn ))
e The strict relation “inclusion”
Ac Biﬁ(((K* c P*)& (L* c Q*)& (H* c R*))v ((K c P*)&(L* c Q*)& (H* c R*))
vk cralr co)alu < R*))v (& < P*)&(L* c Q*)& (" < R*)))

& (‘v’k € K)(‘v’l € L)(Vh € H)(<ak’,,h Drn > < <Ck,l,h N >)

e The strict relation “inclusion”
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*

AcBiff (K gP*)&(L* gQ*)&(H

&(Vk e K)(VieL)(Vhe H)((a;, b)) <ceipmdisn)

gR*)

e The relation “equality”

AcBiff (K* =P*)&(L* =Q*)&(H* =R*)
&(VkeK)(Viel)(Vhe H)((ak’,,h i) =(cerndis >)

3. Operations “Substitution” over 3D-EIFIM

For the following 3D-EIFIM:

A= [K*’L*’ H*>{<uk,,,,,,hg Vil h, >}]

ho(ag BL) | el Bl) e (el B)

k pk
ki’<ai’ﬂi> <:uk,,l,,hgﬂvk,,,lf,hg> </uk,.,lq,hg>vk,,lq,hg>

k k
kp’ <0!p, ﬂp> o <'uk/>’l,/ hy 2 Vkp’l,r o > o <'ukﬂ’[q 2 Vkp’lq’hg > o

The operators [1] will be extended in the case of 3D-EIFIM:

e  Substitution of the indices by dimension K

N TR
k; B : A : A :
kel | o ian) o ()

k pk
ki9<ai’ﬂi> </uk[,lj,hg>vk1,lj,hg> <ﬂk,,1q,hg>‘/kl,zq,hg>
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e  Substitution of the indices by dimension L

I he-(ag: ;)

(e By)

lj’<0‘j'> Jl>

k ok
kp><05p=,3p> <,UkpzqhL Vk,,lqhx>

i

ko ok
k,-,<0!,- v > <:Uk A2 Vi h&>

Vv
@%An’h4&>

|4
</ukp’11 ’hg > kp ’l./ ’hg >

e Substitution of the indices by dimension A

it)s

Pt

kp,<“§aﬂﬁ> </‘k dh,

Thereafter the operation ,,substitutuion by values” will be extended in the case of

ki’<aik’ﬂik> <:uklh

istjs

Vk,,z/,h> <.uk,,l/,h Vi, >

p*ie

V voe V
Vi i h, > </“kp A >

3D-EIFIM.

V(Aikinlyh (0.0))
ne{edipl) | el A 1(ed. ) (e A1)
(A | (i vinn) o (i) (i)
et ) [ Ganonaa) = o) i)
o (s ) </ukmlh kmlh> <ukm,,h km;,hg> <ﬂkm;”hg kw;”hg>
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Obviously

V(V(A;khlj’ hg§<(ﬂa‘//>)§ki»ljahg; <;uk,,l,,hu Vi1 h, >) =4
and
VAV (ks 00 el (2 0)) =V (V (A5l 3 20,0 )iy s (0,7

4. Operations “Reduction” over 3D-EIFIM
It holds that

i LAkt )]

where

<”t“ o, Vi, > = <”k,- Lo Vi b, >

2%

for t, =k, eK—{(k,.,<a,k b.k>)}, v,=l;el,x =h,eH,

|:K,L —{(1 ; ,<aj.,bj->)} (Vi ﬂ

where

<‘th“ ,VW,XV ’ Vtu ,VW,X‘, > = </lk/ ’1/ ’he > Vk: ’[/ ’h.x' >

fort, =k;eK,v, =1, eL—{(lj,<a§.,bjl.>)}, x,=h,eH,

>tw

A(L,L,(hﬂ {a5))) - [K’ LH- {(h g’ <a2,b§' >)} ) <,Ut“ v,V v, >}

g

where

<“zu,vw,xnvt,, VX >=<#k-,/-,h Vil >

y Wty 1778 1778

fort, =k € Kov, =1, €L, x,=h, € H= {(h.(at.bl))}.



Operations over 3-dimensional extended intuitionistic Fuzzy index matrices

Therefore,

=4 kpF\ 1),
[{ (s o)) J(L(/,,@abﬁ)a@](L,L,(hg,@z,b@))

et ) ek )
(O o)
S RN YA RIS V7 (R CNYS) L,

where

<;utu,vw,xy Vi nxy > = <ﬂk,-,1_,-,hg Vil hg >
for

ty = ki EK_{(ki’<aik’btk>)kvw =1 EL‘{(’J"<“.[/"Z’§>)}’% =hg EH_{(hg’<“§’bg>)}

We can write an example of operation ,,automatic reduction” for 3-dimensional extended
intuitionistic fuzzy index matrix 4.

@(4)= [P, O,R, {(ﬂ,,,_ a5V b, >}}

— b — b —

(vl ) =) s{at)) e 2) (e b)) 1) (v, )=
&{v{het ) <) (1l ) e L0t ) s aov,.. =1
v 81 ) (0t < 2) et ) 2 =) s 0, )=
&l (a08))= vy e P Il (a5 )= (v, Ol )= (v, < 1)
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5. Extremal sets
We use the notation presented in [1] where a new operation is introduced with the aim to
determine the indices of the A-element with an extremal value.

Let exte {min, max}.

g, A= <{<k,l g Yo (ol iy s (),

where 1 < ¢ < max(m, n), {#,v) =<ﬂkq Aoty Ve Ly > =-"=<“k,, Ay Vi, ,h(/,> and the

n2ts
IFP < M, v) has an extremal value (maximum or minimum) among the 4-eclements. The ext

can contain one or more elements. The IFP are compared using the relation < discussed
above. If ext contains more than one extremal value then we compare the IFP of indices
represented as intuitionistic fuzzy estimations of the elements. We construct (m, n)
extremal sets having the indices and values of the elements by rows or by columns.

The extremal sets by dimension L have the following form:

£ (A1) :<{<k,|,lsl R NRCAVAYS >};(,u,v>>,
where 1 <t <max(m, n, f) and 1<j <n,

(mv)= </‘k,, Ak Vi, > == <ﬂk,7 1k VE 1, >
The extremal sets by dimension K have the following form:

£, (A.k) = <{<kn YAV NIR(VAVS) ;<,u,v>>,
where 1 < ¢ <max(m, n, f) and 1<i <m,

</l’ V> - <'uk/7 Aoy Vkrr oAy hy > T <'Uk'; Ayt Vk/; oA oh, >

The extremal sets by dimension H have the following form:

£ (Ah,)= <{<k,! oy Yoo (ol >};(,u,v>>,

where 1 < ¢ <max(m, n, f) and 1< g <f,
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<1“’V>:<f‘k1,l,,h, Vi, 1, .h, >="'=<:uk_,l,,h, Vi, 1, h, >

Obviously, the number of extremal sets in one dimension is equal to the number of
columns/rows/indices in this dimension.

6. Procedure for 3D-EIFIM ordering and columns / rows empty cells removing

Step 1)

Step 2)
Step 3)

Step 4)

Step 5.1)

Step 5.2)

Step 6)

Let we have 3D-EIFIM 4. We will discuss the procedure of ordering the
elements of 3D-EIFIM and subsequently task of deleting the empty cells of
3D-EIFIM. We present the case when the extremum is maximum. The similar
procedure is possible to be applied when the extremum is minimum.

We have the 3D-EIFIM B = 4.

We construct extremal sets for all different columns/rows indices in the
dimensions of the 3D-EIFIM B.

Construct the 3D-EIFIM C with dimension m x n x f, whose elements are (0,
1). When the extremum is minimum, these elements will be {1, 0).

In the next step we order the elements using the extremal sets from 3D-EIFIM
B. For example we can order the elements of dimension L column by column
using the extremal sets. We compare the values using the relation < for the

sets with extremal elements Sm(A,ll),...,sm(A,ln)in each column

separately. If exists two or more values that are equal we compare the IFPs of

the indices<{<k I, h >,...,<k I, h >};<,u,v>>.Using local substitutions

rots ol rotso e,

the maximum elements are substituted in the first, second and etc. cells of the
columns in 3D-EIFIM C. We continue the comparison of maximum values.
The empty cells will be moved to the end of the columns, i.e. the empty cells
will be in the bottom of the 3D-EIFIM C. The same procedure can be repeated
for dimension A and dimension K — comparison by rows.

Using substitution 7, we change the values of B-elements from sets E,,B with
value (0,1). If all elements of B are already equal to (0,1), the process stops,
else, we return to point 3.

When we have an ordered 3D-EIFIM C we separate it on the n 3D-EIFIM
E,, ..., E,. The purpose of the step is to divide the matrix to the several 3D-
EIFIMs on the base of empty cells. We construct the 3D-EIFIMs F|, ..., E,
using operations “projection” and ,,structural subtraction” over 3D-EIFIM C.
The 3D-EIFIM C is divided on n non-overlapping 3D-EIFIMs Ej, ..., E,
(these 3D-EIFIMs do not have the common indices by rows and columns
together/simultaneously).

Let Pc K,Qc L, Rc H. Then
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Step 7)
E,.

Step 8)
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PrporC= |:P, O,R, {<¢k1 oV, n, >H’

where

(Vki € P)(Wj € Q)(Wj € Q)(<¢k,,1,.,h§ Vi, > = <:uk,,l,,hx Vi i h, >) .

This procedure will perform a segmentation of the 3D-EIFIMs. For example
we can perform multiple projections of

A=[K*,L*,H*,{<yk’,’h’,vk,,vyhy>” having the condition for non-

intersecting elements. The first two sub-matrices will have the form

Plipp..pMa g C = [P’ O R, {<¢k d Ykt >}:|
Pip,.ps.p g ,qz»qz],[wz,rz]c = [P’ Q’R’{<¢k,,l, h, ’(//k,a// M, >}} and etc. where

{Pl,Pz,ps yeP', { ps, ps, ps } P, {P', P,.., P'yeP and {q1, g2, 43 } €0, {Q,
0., O°yeQ and{r, r,, 3 }€R, {R', R’,.., R’eR. The sub-dimensions have the
property D'N\D’=C), where x#y.

Thereafter we subtract the projected sub-matrix £ from 3D-EIFIM C using
operation “Structural subtraction” (similar to “InterCube Difference”
operation in OLAP). The operation “Structural subtraction” has the following
form:

i B = 1P 0 R

J

Let we have 4 = [K, L, H,Kﬂk.l.hgﬂ/k,-,l

IR
{<ppr=qs Td ’O.prvqs T'd >}]

A-B= K_P,L_Q7H_R’ K¢tu’vw’x‘1’ :»Wt”,\/w7xy >}

where

c =y forty=kie K=P,v,=l;e L-Qand x, = he € H-R.

LV, X
Thereafter, we receive the rest of 3D-EIFIM C: C = C — Prpo RC. Then, we

can continue with “projection” operation. The procedure is repeated until C =
.
We apply operations reduction/automatic reduction over n 3D-EIFIM Ej, ...,

We construct 3D-EIFIM B from 3D-EIFIM Ej,..., E, using “addition”

B:El@Ez@ ...(‘BE,,
Note that we do not have overlapping elements or indices (by rows, by
columns). In this case we have a reduced case of “addition” operation.
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Obviously, the operation will present the union of two matrices with non-
intersecting elements.

A (—D(o,*) B = l]”k, V*yX*y K¢tu’vw=xy ’l//twvvv’xy >H3

where
T =K P ={{1,.al.b )|, e K P},
V*=L*UQ*={<vw,alvv,bx>|vweLuQ},
X' =H"UR ={(x,,a},b)|x, e HUR},
o= o' if t, eK—P
o ift, e P-K
B if v,eL-0
. B ifv,e0-L
peifv,e H-R
pifv,eR-H
and

<,Ukl,/ b Vil ,hy>, ift,=kek,v,=l,elandx,=h, e H-R
or flek,EK, vw:leL_Qandxy:thH
or l‘u=k,EK—P, vwzlje[, andxy:thH

<pp!"q\"n1’o-p/’qx~’:l>, lf tlt =D EP’ vy, =4 EQ and x}- =1y eR-H

<¢t”’v”’x"(//l‘,,,v”,x‘>: or tu =p, EP, v, =q, EQ—L and xy =1, € R
ort, :preP—K, vwzqseQandxyzrdeR

<o<;lk(’[/’hg’vk,,l/,hx>’ lf lu =ki =pr € KﬁP, vw =Zj =qs c LmQ

*<'0Pw‘i.wm’O-p,»q.wm >> and X, = hg =r,e HNR

(0,1) otherwise
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where <o,*) € {(max, min> ,<min, max)} .

The theory of index matrices is applied in applications of different scientific areas: neural
networks [2, 3], databases [10], solving problems [11] and the topic of the OLAP cubes
[12-14, 17-19].

7. Algorithm explanation

The algorithm will be explained using an example of arrays for representation of index
matrices. Each array has indices by rows and by columns beginning with the value 0. Let
us have a 2D slice of OLAP cube. We have measure values represented in the

L OLAP Bt Geusl S
Bie Ean w Project | Bulg | D

| using System;

[

Hinamespace OLAP

{

& class Progras

W de

ER

[
BB G

tire Solution
Code Bescription

Fig.1 The input slice/matrix

Tomenie Writeline{ " The slement of matrix with indices ¥ by‘};

- s >

Fig.2 Selected element of the matrix
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form of an index matrix (Fig.1). The indices of the matrices in the form of arrays are not
displayed but we can address them by code. In this way we can display the value saved in
the element of matrix placed on the row 3 and on the column 3 writing the code
Console.WriteLine(matrix[2,2]) using a standard array in C#. We will obtain the number
1 because the numbering of rows and numbering of columns begins by 0 in standard
arrays. The associative array/dictionary works in a different way and that will not be
discussed in this example.

290 DLAR Bunningl . B Vel Sadie
Fle  Edit  View  Projecr  Build  Dek
‘ . s

| -
- Te Writeline " The ordered matrix has the ¥Follouing Forai™y; !
Consele.ritelined);

Fig.3 Sorted slice/matrix

"ﬁj BLAB Burniogl Micen sl s
Fle  Ede Wi ; Bul Db

RS B
W1 g

B B B
@ W 08

oW
i e

i
LI O

La
fo R B

W

ol oW W

Fig.4 Separated slice/matrix

347



348 K. Atanassov and V. Bureva

The input slice / matrix is ordered in a descending order by rows. The maximal
elements are placed to the left, the minimal elements are placed to the right (Fig.3). The
ordered slice / matrix is separated in four equal parts (Fig.4). Thereafter the reducing
operation by the columns of the matrices is applied (Fig.5).

i b

W R B O AR S

W odad b A

b e
o

P

s

oL o

4

Programaes 8 & X

12
11 !
12 £ static void Main{stringl] args)
i4

o
R R R

b
©r

d funite E

]

Wi b

H g

i B B DG R B2
§ n o

Fig.6 Resulting slice/matrix
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At the last step, the reduced slices / matrices are joined together again. The received
structure can be explained as a jagged array (Fig.6).

8. Presentation of the OLAP cube operations for ordering and deleting

In the current section, OLAP operations for the data ordering and deleting empty cells
will be presented. The operations are performed over the processed “Bookshops” OLAP
cube in the IDE (Integrated development environment) Visual Studio using SSDT (SQL
Server Data Tools). The “Bookshops” OLAP cube is constructed using a data source of
the relational database “Bookshops Database”. The “Bookshops” OLAP cube has five
dimensions: Books, Bookshops, Authors, Time, Location and one fact table: Sales. The
attributes of Books dimension are presented in the Books hierarchy (up-down): Publisher
/ Genre / Title. Bookshops hierarchy has the form: Owner / Regional Manager /
Bookshop Name. The Authors hierarchy is presented as: Type / Author Name. The
attributes of Location dimension are organized in the following hierarchy: Country /
Town. Time hierarchy is constructed by the attributes: Year / Month / Date. The measure
of the Bookshop OLAP cube presents the sold books [15, 16]. The attributes have
assigned members. The data source view for Bookshop OLAP cube is presented (Fig.7).

ST |
» i‘g: oim.. @ cal... B s @ Acti. G Par.. ¥ Agg.. [ Per.. & Tra.. A Bro..
R AW B0 X s BE[FPLE

| Measures Data Source View

{31 Database Bookshops ND1
& [ul] Sales

70 Sales
i Bookshop i
s Location
= Book i
s Date
s A
| Dimensions Humber
{2} Database Bookshops ND1
£ T&: Time
# 1€ Location
% 1 Books

Fig.7 The data source view of the Bookshops OLAP cube in Visual Studio IDE
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The selected language for request performing is Multidimensional Expressions
(MDX). A simple query is presented in the Fig.8. The result presents sold books by genre.
Intentionally the OLAP cube contains empty cells: these are used for deleting operations.

The function ORDER() is applied onto the next query to sort the sold books by genre.
Obviously, the ordering is performed with respect to the column with maximal values
according to the selected genres. The next columns are sorted by the selected order of the

attributes of the first column (Fig.9). Here the notation for local reduction with the
property of saving indices and intuitionistic fuzzy estimations is not included.

i

=SELECT [Bookshops].[Hierarchy].[Bookshop Name] ON COLUMNS,
[Books].[Hierarchy].[Genre] ON ROWS
| FROM [Database Bookshops ND1]

éNHERE [Measures].[Sales Count];

!ﬂemei’iwp:m
<All>

0 Database Bookshops ND1
# gl Messures

@ i KPls

@ Huthors

Fig.8§ MDX query

©SELECT(

ORDER({ [Bookshops].[Hierarchy].[Bookshop Namel,
[Measures].[Sales Count], DESC)) ON COLUMNS,

5 [Books].[Hierarchy].[Genre] ON ROWS
FROM [Database Bookshops ND1}
WHERE [Measures].[Sales Count];

Fig.9 OLAP function ORDER()

An alternative of temporary hiding of the rows/columns with null values in OLAP is to
use the functions NONEMPTY() or NON EMPTY(). This method does not delete the values
of row with empty cells as the row for genre number 5 (Fig.10)
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[cube: =SELECT NON EMPTY([Books].[Hierarchy].[Genre]) ON ROWS,
Database Bookshops ND1 ¥ [Bookshops].[Hierarchy].[Bookshop Name] ON COLUMNS
'FROM [Database Bookshops ND1]

émERE [Measures].[Sales Count];

" Fig.10 OLAP function NON EMPTY()

#SELECT

| [Bookshops]. [Hierarchy].[Bookshop Name] ON COLUMNS,
E Except([Books].[Hierarchy].[All].Children,
E[Books].[Hierarchy].[@enre].[s]) ON ROWS

| FROM [Database Bookshops ND1]

| WHERE

) Database Bookshops ND1
ol Messures

i W KPls

i U Authoms

i 1 Books

i |8 Bookshops

& 1€ Location

# 18 Time

Fig.11 OLAP function EXCEPT()

The same situation is presented using the EXCEPT() function. It temporary hides the
selected member 5 of attribute Genre in dimension Books (Fig.11). The information
deleting has to be performed in the database. The database table Sales is presented
(Fig.12). Obviously, there are three sales without number.

-

G £ AW L S O wn

41,2020,
MULL ML NULL NULL

-

Fig.12 Table Sales

We execute an SQL Delete query to remove the rows without assigned values for column
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Number (Fig.13). Three rows from table Sales are deleted (Fig.14). Thereafter we can

synchronize the information of the data source with the data in OLAP cube. The
Bookshops OLAP cube has to be processed again to upload the corrected data (Fig. 15).
Two ways are presented here: to process the OLAP cube directly using Visual Studio and
SQL Server Analysis Service (Fig.9), process the Cube using SQL Server Integration
Service (Fig.10). Additionally processing can be applied in a different scenario: Process
Full, Process Update. The Process Update processing add, remove or update the
information of OLAP cube without deleting and uploading the whole data from the
database to the OLAP cube (as ETL task). The Process Full option deletes all the
information from the OLAP cube and uploads again the information from the database. It
is important to pay attention that the OLAP (Online Analytical Processing) is used for
analyzing the data while OLTP (Online Transactional Processing) is used for transaction-
oriented tasks (inserting, updating, and/or deleting small amounts of data in the database).

i3 rowis! affecuad)

Fig.13 SQL DELETE query

dboSales [Data] & X f

g 3 4 2 2.1.2020r. 5
2 3 2 1 212020, 6
4 1 1 1 31,2020, 8
3 3 4 1 4120207, 5
1 2 3 1 4.1.2020r. §
NULL NULL NULL NULL NULL NULL

Fig.14 Table Books after Delete query

The OLAP cube can be updated from the database using the SSIS (SQL Server
Integration Service) package. We add the Analysis Services Processing Task (Fig.16) in
the Control Flow tab. We have to edit the Analysis Services Processing Task. We have to
update the measure of the OLAP cube. We select full processing of the Measure Group of
the OLAP cube. In the case of big OLAP structures, the Process Full operation is not
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desired: it can be completed for hours or days. This task of OLAP cube processing will be
presented step by step (Fig.17).

Semroh Sobutine Explorer (T

&7 Solution "OLAP_DELETE' {1 project)
- g% OLAP_DELETE
4 gl Data Sources
B Database Bookshops ND1.ds
4 sl Data Source Views
¥ Database Bookshops MND.dse

4

cation.dim
Wies - ddirn
Add Business Intelligence.., g St

4

Fig.15 Process OLAP cube in Visual Studio

v ten IR

§% DataFlow g Parametsrs ] EventHandlers 'y= Package Explorer ¥ Execution Results

|
|
g Q@ Anaiysis Services Processing Task

Fig.16 SQL Server Integration Services (SSIS) Project

" Analysis Services connection
Processing contfiguration
Object list.
i Olject bame Type Bracess Options Settings

1] st Bartition Process Full

Dimension Process Update
Cube Brovess Full
Measure Group Process Full
Dimension Pracess Update
Dimension Progess Update i

Fig.17 Edit Analysis Services Processi;lg Task
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The connection to the Bookshops OLAP cube is completed. The type of processing can
be selected. We use the default options for our presentation. Thereafter we can to execute
the Analysis Services Processing Task (Fig.18). The task is successfully executed
(Fig.19).

e oo ———

B g% DataFlow g Parameters [F] EventHandiers ‘i- Package Explorer i Execution Resuilts w 3

@ Analysis Senvices Processing Task. T

Edit..,
g Disable

Parameterize..,

Atd Precedence Consteaint
Group

Autosize

Execute Task

Edit Breakpoints..
Fig.18 Analysis Services Processing Task Execution

e R

Bl e g% DataFlow g@ Parameters EventHandlers y= Package Explorer €3 Progress

@ Analysis Services Processing Task

!

Connection Managers

Fig.19 Succesfully executed task

Obviously, the OLAP application presenting the MDX possibilities for empty cells
reduction does not have the same execution plan as the proposed index matrix operations.
The ordering procedure in OLAP cube is according to the dimension attributes. Therefore
for one level of aggregation the proposed index matrix operation is not possible. In the
case of the new ordering procedure, the indices can change their hierarchy. The possible
partial decision for ordering the operation construction in OLAP is to be performed “one
to many” relationships between the attributes in the dimensions. Thereafter the history of
the elements indices has to be saved.
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9. Conclusion

In the current research paper a new algorithm of index matrix ordering is discussed. The
operations for substitution and reduction of 3D-EIFIM are presented. The comparison of
the proposed operations and the standard OLAP operations for ordering and empty cells
reduction is made. An example of the algorithm is discussed.
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