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Abstract

Using operations of cyclic sequencing and cyclic paralleling of the
modified algebra of algorithms we have built compact model of
decomposition of the formulas processing system of algebra of algorithms.
We have developed the generalized abstract model of user graphic
interface of a computer system. Based on the generalized model we have
created the model of a user interface fragment for formulas processing of
algorithm algebra.
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1. Introduction

The study [1] describes, by means of algebra of algorithms [2-5]
the mathematical model of the formulas processing system of
algebra of algorithms (SOFAL). The developed model has three
levels of decomposition that are done according to the criterion of
functional purpose of subsystem. At the first level the SOFAL
system is divided into subsystems. In particular the system is
decomposed into subsystems that are designed to process the
operations of sequencing, elimination, paralleling, cyclic
sequencing, cyclic elimination, cyclic paralleling and system
interface. The model at the second level of the decomposition,
describes the user system interface, including the menu model [1].
The third level concerns to the submenu and the model of
selection of the submenu components [1].

The resulting model of the first level of the system
decomposition [1] can be written in more compact form using the
operations of cyclic sequencing or cyclic paralleling.

2. Compact Models of the System
Decomposition

The use of the operations of the modified algebra of algorithms
that is intended to describing the cycles, gives compact formulas
of the subsystem decomposition. For example, the use of
operations of cyclic sequencing and cyclic paralleling are
described by the formulas

&i (d; t; @P; - @N))

and

i(d; t; @P; - @Ny,
where:

& — is the character of the operations of cyclic sequencing,

@ — is the character of the operations of cyclic paralleling,

i — is the variable of the subsystems. In the simplified SOFAL
system the variable runs from 0 to 30.

i€0.1...30,

d; — is the variable of access specifiers:

t;— is the variable of the subsystems types,
@ - the identifier of the subsystem,

: — the identifier of inheritance;

N; — the name of inherited subsystem.

P; — the name of inheriting subsystem.

N
;™. pi. pr.re ...

>

where:

* —access key,

pu — public,
pr — private,
re— recommended and other methods of access to the
subsystems;
e
1€, ab. to. pa, ...
where:

* —access type of the subsystem,
ab — abstract,

co — constant,

pa — partial.

For example:
do to @Py - @No=pu abs @T,
dy ty @P,: @N\=pu @U.T, ...,
dso tz0 @P30 - @N30=pu @Gk: Win.

The general form of the model of the first level of
decomposition, according to the criterion of functional purpose, of
the system SOFAL (S), in the language of the modified algorithm
algebra, using the operation of cyclic paralleling, is described by
the formula:

S = 0i(d; t; @P;: @N;).

Then the general models of the second and third levels of
decomposition, according to the criterion of functional purpose, of
the system SOFAL are described by the formulas:

S=0i (dl t, @(Pz = @szj,t)@]vl)!
S=0i (d; t; @[P; = 0j{Qj ;= O, iF,;:}]:@N).

Visual keys of computer system GUI have different parameters.
In general, they include the location of the interface, the name, the
geometric size, the color, events and so on.

Mathematical models that describe the parameters of visual keys
of GUI are called the element-feature models.

3. The Element Feature Model of the GUI

To build the element-feature model of the graphic user interface
of the computer system we use the modified algebra of algorithms
[3-4].

The formula (1) describes the model of decomposition of the
element-feature subsystem according to the needed properties.
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—_—
F="FyF, Foy ..., Fy

G= G,E;b G;, ...,65

»

K = [*

C
C= So S1, S5 ..., Sio

» —_—
R=ﬁa R[, R_s, cen s R[_; ,

P

(M

More compact of the formula can be described by (1a)

Ek :(ZekEe,kl G:(Zg(fg. Q’II:(Z]Z[Jh griRr,z' (la)
Here: the abstract F = E,. The E; for the SOFAL is expressed
by the form [6-11];

——

C——
aelei=Fo: F1; ., Fay

where:

Fo, Fy, ..., Foy— are implemented by the known parameters
(class identifier, system sub-spaces, that are
used to connect system resources, local sub-

space) and window properties (size, color and
S0 on);

G — is the element of the first level nested into the element F.

This is realized by typical element, marked as Grid [6-11], and
CZgGg:(_;(), (}1, (_;2, (;6

where:

Gy, Gy, Gy, ... Gg— are implemented by the known properties of
the Grid;

1=K, Iyy=*, 1,0=A, L,=B, where 4 — are implemented by
columns and B — by lines of the Grid;

1,=P, given by the formula (2).

We can write the formula (2) in a compact form:

where:
11:<Z.711j,11 ()Ver,l,

where:

hel 11T,

. — — =
(Z]llj'l:P(). Pl.Pz. P11
rne 0,1, .. 16

I, —is the abstract which we replace by the known element
ToolBarPanel,

Py, Py, Py, ..., Py; — are implemented by its typical properties,

Ry 1=Sep 1 R =Sep are implemented by the typical separator,

Sepy, Sep,, Sep, and Sery, Sery, Ser,— are implemented by its

known properties;
Ry =LabiRg,=Lab— are implemented by the typical label
(class Label),
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Loy, ... Lojand Ldy, ...Ld; — are implemented by its typical
properties,

RzylzBLll‘, R3,1=But, R7,1=But, R9,1=But, Rlzyl:BMl‘,

Ry6,1=But are implemented by the typical button (class Button),

Bs, Be, Bp, Bcs, Bce, Bep, Br, Bd, Bk, Bi and Bj with indexes are

implemented by typical properties of the button,

Im — is implemented by the icon on the button, where Is, /e, Ip,
Ics, Ice, Icp, I, 1d, Ik and [i with indexes, are implemented

by the access components to these images;
Ry 1=Cb and Ry ;= Cb— are

implemented by the typical

developing text area (classs ComboBox).
—_—
P=|Py, P, P,.... P

P em——
Sep ="Sepy, Sep, Sep:

}  —
Lab = Tog, Loy, Loy, ..., Lo

: pm—— —_—
But = Bsy, Bs), Bs;; Im =Ts,, Is;,m

; — =
But = Bey, Be,, Bes, Bey ; Im = ey, Ie;, Tes, Ié;, Iey

’ —-
But = Bpy, Bp,'Bps, Bps ; Im = Ipy, Ip), Ip;, Ips, Ips

; ——
But = Besg, Besy, Bes,, Besy ; Im = Iesy, Iesy, Iesy, Ies, Iesy

» ———
But = Bceg, Bcey, Bee,, Bees ; Im =Icey, Ice;, 7ce_~. Ice;, Icey

But = gcpo, Bepy, Bepy, Beps ; Im = Iepy, Icp,, Tep,, Icps, Ieps
B _—
Lab = Mﬂ, _th Mg, Ldg.

] e —
But = Bry, Bry,, Bry, Brs; Im =..‘r9, Iry, fr;. Irs, Iry

’ —
But = Bdg, Bdy, Bd, Bay : Im = Td, 1d), Tdy Id;, Idy

But = 'Bky, Bky, Bky, Bk ; Im = Tky, Ik), Ik;, Iks, Ik,

But= Biy Bi,, By, Bis; Im =Tiy, Ii), Tiy, Iis, Iis

»

.,
Sep = Sery, Ser), Ser,

= G & O

»

In the expanded form D is given by the formula (3), and in the
compact form by (3a)

P ————
Cb= Tsp, €5, Csy, C53

’ b v
But = Bjo, Bjn Bjy Bz

@)

L= CZ72]j,2l Ro»= CZTo,zi(/fz,o,zl CZ‘Cjt,o,zgq,t,o,z’

(32)

e e
]250, L, .. 8’ and (Z]z[f’z:D(). Dl, Dz, Dg

=0, I, —is the abstract which is implemented by the known

graphic element DockPanel, and Dy, Dy, D,, ... , Dg —
are implemented by typical properties;

Ro,= M — is the menu:

T
CZTO’ZA“]\[LO,zzA’\[(), :\[1, 1‘17

The selection of the menu option (M,, M, ... M;) makes this
formula of multi-elimination:

- |
. . .ok . . - — —
Mo; My; ... M7, ™5 ungo; Uagis - Ungrs Ungos Ungls

Uy

(upgos Upg1s --- Up; — are the conditions of the selection of the

menu options);
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— the components of the menu (“File” (Mf) are the submenu
“New” (Mn), ”Open” (Mv), “Record” (Mz), “Record as”
(Mzj),*Finish” (Mk);

—_—
Dy|D;, D3 5, D, B, Dy D, D;

M=

M, M, M, My, ¥, M, M, )
M=
o= Tor 383, 3B
H}' My, My
Mi="Mz, Mz

Mi={Mo ;
Mi= Mpy, Mpy, Mp;

iﬁ: -ﬁ;ﬁ'a Mepy; Mep;
— "-’ﬁ,f“f- Y Mo Mi= Mg, M), Mw;
Mi= Th, ﬁlb My,\Mi= Wb, Mby, Mb;;

C‘? Nk, Mk, Mk;; Mi= ¥ag Ma;, Ma;
(ww_ m

,-l— I Ml

3)

— the options (Mo) contain the submenu “Sequencing” (Ms),
“Elimination” (Me), “Paralleling” (Mp), “Cyclic sequencing”
(Mcs), “Cyclic elimination” (Mce), “Cyclic paralleling”
(Mcp);

— the actions (Md) contain the the submenu “Change” (Mz),
“Delete” (Mv), “Properties” (Mw), “Export/Import” (Mb);

— settings (Mn) contain the the submenu “Font size” (Mk),
“Database of algorithms” (Ma);

— the application (Mp) contains the submenu “Generate the
code” (Mg);

— the help (Mh) contains the submenu “Information” (Mf);

2440294102 — are the components of the submenu (new, open,

record, record as, ...).

The names of the submenu are implemented by typical
properties of the submenu.

4. Conclusions

By means of the modified algebra of algorithms we have built
a compact element-feature model of the first level of the system
decomposition of formulas processing of algebra of algorithms.
The model contains 31 subsystems.

Using the modified algebra of algorithms we have developed the
generalized GUI of computer systems.

Based on the designed generalized element-feature model we
have created the element-feature model of GUI fragment by the
using the formulas processing system of algorithm algebra.
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