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Shemonchuk D.S., Zhigalov O.S. 
AN APPROACH TO INFORMATION RETRIEVAL IN HIGH-NOISE 

AUDIO FILES BEFORE THEIRS COMPLETE OPENING 
shemonchuk@mirea.ru 

 
Nowadays a huge volume of information is stored in a form of digital audio 

files and for ordinary users it is becoming highly difficult to trace the relevant 
audio data. This fact naturally makes us to direct our attention to productive 
computer methods of analysis, retrieval, and data processing that could be of help 
in navigation within audio data warehouses. As the standard search procedures 
with use of keywords and topics will not do for the search of correct information 
among innumerable varieties of audio files, the navigation inside the warehouses 
becomes highly time-consuming operation and in some cases even senseless.  

At the same time the technologies of audio data recognition, such as Audio 
Data Mining [1], make rapid strides. These technologies make possible to conduct 
a high-speed and qualitative navigation inside the audio records. However, to use 
the benefits of these technologies in full value it is necessary to solve a number of 
existing problems in audio data processing. Note two of them: 

• Instability of parameters of speech signals associated with essential 
variance of word pronouncing and complexity of processes of word-formation. 

• Existence of words that coincide very closely in sounds and set of 
phonemes that often makes computer recognition rather embarrassing.  

At presents, there is an audio data processing algorithm that is normally 
applied to already existing programs for the information search in audio data 
environment. Presented in Fig.1 this algorithm is realized, for example, in the 
Voice Digger program [2]. 

 
Fig. 1. An example of the existing audio data processing algorithm 
 
Fig. 2 presents an updated algorithm that we suggest for audio data processing 

in educational computer networks. 
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Fig. 2. An updated method of processing audio data in educational computer 

networks 
 
 As it can be seen from the Fig.2, the main distinctive feature of the 

proposed algorithm is availability of the additional preliminary step of processing 
the audio data and transformation this data into speech. 

A specific realization of the proposed method is shown in Fig.3. 
Fig.3 shows that we apply digital signal processing method [3] as a 

preliminary stage for relevant information searching. For qualitative audio-data 
recognition it is necessary first of all to transform a musical file into speech thus 
eliminating noises and unnecessary sounds which impede the qualitative analysis. 
Then, in the second stage, we propose to recognize the speech and transform it into 
text information using a database that contains about 5000 correctly dictated 
words. In the third stage the word searching is effected according to the user’s in-
quires and the semantic components of the words found the text is determined by 
Latent Semantic Analysis [4]. In the end, list of relevant data with corresponding 
semantic meanings is formed for the user. 

For experimental checking of the proposed method the authors worked out a 
special web-application based on Java and XML languages. In the experiments 
fifty different audio files (musical composition) were used which were relatively 
equal in frequency of sounds. All the files were reconverted into the most popular 
audio formats *.mp3, *.wav, *.wma, *.acc, *.ogg and *.ac3. Twenty eight out of 
50 experimental audio files contained the word combination «New Year», five 
files contain the word “New” and three files contained the word “Year” (see Fig.4, 
left diagram). The program has found 26 audio files with word combination “New 
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Year”, 5 files with the word “New” and 3 files with the word “Year” (Fig.4, right 
diagram). 

 
Fig. 3. A specific realization of the updated audio data processing method 
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Fig.4. Test results: initially loaded data (left diagram) and data generated with 

use of the updated algorithm (right diagram) 
 
Our experience suggests that existing technologies being quite satisfactory for 

the audio files with solely text signals are not so effective in speech recognition in 
some audio files with a high degree of noise information. In this paper a 
practicable algorithm for information search in high-noise audio channels is 
proposed. The performance of the algorithm was confirmed in operations with text 
recognition in various audio files containing musical compositions.  
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Shakeev K.T., Fazylov K.K. 
DISTENSION OF ABDOMINAL RAPHE APONEUROSIS:  

MATHEMATICAL MODELING 
konstantinfazylov@gmail.com 

 
At the present stage of development of medicine and medical technologies 

herniology has a whole number of unsolved problems. First of all there are no 
numerical methods to diagnostic a tension of aponeurosis of ventral abdominal 
wall. Postoperative ventral hernias are dangerous and spread disease. Development 
of effective methods of surgical plasty of ventral hernias is quite actual problem. 
Analysis with quantitative technique of theory of elasticity permits to formalize 
laparometrical and postoperative studying of patients in terms of mathematics. It 
can be good base to develop specialized computer algorithms. Computer 
diagnostics of aponeurosis complex will enable to individualize parameters of one 
and forecast postoperative rehabilitation of patients and hernia relapse probability.  

Laparometrical studies of distribution of patients under different types of 
habit of body were successfully done in [1]. Author of the article singles three 
types of the abdomen in dependence on value of the body-build index out. Stated 
by him classification of geometrical properties of the aponeurosis can be 
generalized mathematically with suggesting by us methods.  

Study of strength and rigidity of the aponeurosis complex can be come to 
solving of tensor equilibrium equation. Different mechanical properties of the 
aponeurosis of white line, inguinal region, and muscle-fascia complex are modeled 
by different values of Young modulus and Poisson ratio which are measured 
experimentally. It is reasonable to do complex computations of strength and 
rigidity on base of solution of equilibrium equation for several regions on surface 
of prolate spheroid with different values of Young modulus and Poisson ratio.  

We are about to develop mathematical model of physiological distension of 
the aponeurosis which makes possible to give a numerical diagnosis of aponeurosis 
stress.  

Equilibrium equations solving to linear approximation enables to simplify 
studying of the model under physiological distension of collagen fibers.  

Base of the study are the equations [4] 

0
k

ik =
∂
∂

x
σ .           (1) 

We need the equations to be solved in prolate spheroidal coordinates [2]. This 
geometry is natural for the aponeurosis complex. The equation (1) is valid for each 
area of the prolate spheroid where Young modulus and Poisson ratio are constant.  

To simplify mathematical manipulations hernial defect of aponeurosis is 
supposed to have elliptic shape.  

Deformation of the aponeurosis can be caused by overlapping of the defect 
and extra loads with rectuses and abdominal internal and external oblique muscles 
contractions. Maximal mechanical stress must be limited by physiologically 
allowable value of one.  
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Equilibrium equation (1) in prolate spheroidal coordinates can be transformed 
to the form [3] 
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Here ϕηξ hhh ,,  are Lame constants.  
Taking into account mechanical properties of aponeurosis complex, we con-

fined ourselves to compute diagonal components, neglecting small value of tan-
gential stresses. In addition equality  

0=ηησ  
is conditioned by shear deformation of collagen fibers is vanish. So, we have 

two diagonal components of stress tensor and system (2) can be represented as  
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describing the stress in two-dimensional system. Solution of the system is obvious  









Φ=

−−

Ξ
=

),(
)1)((

),(
222

ηξσ

ξηξ

ϕη
σ

ϕϕ

ξξ
.        (4) 

Functions ),( ϕηΞ  and ),( ηξΦ  can be obtained from boundary conditions of 
integral force of tension along an elliptic boundary Γ  of area with constant values 
of Young modulus and Poisson ratio.  

The boundary conditions for equilibrium equations enable to relate prolate 
spheroidal components αp  of density of distribution of deforming aponeurosis 
force to components of the stress tensor. In accordance to [4] we have  

αβαβσ pn = .           (5) 
The vector n  is a unit normal to the two-dimensional boundary Γ  of the ellip-

tic region. n  is tangent to surface of the aponeurosis.  
Integrating both sides of equation (5) along the elliptic contour Γ  we obtain 

following integral relation  

ααβαβσ Plpln == ∫∫
ΓΓ

dd          (6) 

between solutions of equilibrium equations and components of the vector P  
of density of the deforming force distribution.  

Developing by us computing diagnostics methods of resistibility of aponeuro-
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sis complex can be a base for mathematization of laparometric and intraoperative 
study of ventral abdominal wall. Simple evaluation of principal stresses in aponeu-
rosis of white line was suggested in [5] on base of intraoperative measurement of 
the integral force. Suggesting in this article methods are grounded on rigorous 
mathematical tools and enable to get objective computing results taking into ac-
count individual features of habit of body and patient’s shape of abdomen.  
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Redkin Y.V.  
MONITORING SYSTEM OF DISTRIBUTED OBJECTS BASED IN LOW-

FREQUENCY ISM BAND  
redkin_yura@mail.ru 

 
The resources consumption monitoring is obtained wide application because 

of the universal tendency of tariffs rising for electricity, water and heat 
consumption. A feature of such monitoring systems is a large number of control 
objects, distributed over a wide area, i.e. sea port territory. This monitoring 
systems feature makes natural wireless technology using to combine the controlled 
objects in the network by: satellite communication systems,  cell networks, radio 
modem networks, etc.  

The special interest for resources consumption monitoring is the use of 
unlicensed ISM (Industrial, Scientific, and Medical) band wireless technologies, 
which are being actively developed in the recent years. Most wireless technologies 
of ISM band intended for operation in the wavelength 2.4 GHz. Consequence of 
widespread use of wireless devices in this wavelength band is a problem of 
electromagnetic compatibility in the 2.4 GHz. As a result, a wireless systems 
designer has shown considerable interest in the low-frequency ISM bands (433 and 
868 MHz in Europe, from 902 to 928 MHz in the U.S.) and the encoding method, 
which enables to a long distance communication. 

The main problem that occurs when the ISM band is used for monitoring of 
territory distributed objects is the limited range of communication, which are able 
to provide radio modules, positioned as short-range devices. Despite this, ISM 
band radio modules in some cases can provide considerably coverage due to 
special methods of data transmission. So, Radiocrafts company produce low-
frequency ISM band (868 MHz) radio modules with high power transmitter that 
can provide coverage about 5 - 6 km (in a open field) [1].  

However, the transmitter output power increasing in order to expand the 
transmission range is limited by requirements on output power of unlicensed ISM 
band (10 mW typically). In this case, a good alternative are, first, the various 
methods of error-correcting coding, and, second, special monitoring network 
topologies, such as "linear cell network", presented in fig. 1 [2].   

 
Fig. 1. Linear cell network topology  
 
As seen from the fig. 1, the proposed network topology is designed to collect 

data from the objects, which are along a single (not necessarily straight) line. In 
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this network the Central Radio Module (CRM) unit, which acts as a Server, 
collects data from Radio Modems (RM) by remote modules, which acts as a 
Routers (RT). Thus, the radio modems with high power output and long-range data 
transmission are used as routers and lower power radio modems are used as end-
points and are intended to provide local wireless devices connections. As for 
resource consumption monitoring system the linear cell network may have, for 
example, the following configuration: routers are located along the street (e.g., on 
poles), and intelligent sensors (meters)  of resource consumption, equipped with 
internal radio modem – directly in the field of resource consumption (e.g., in 
houses).  

The communication channels of ISM-band are non-ideal and have some nega-
tive features, such as additive noise, fading caused by multipath propagation, and 
interference. As a result, the received signal is often distorted that the received 
message cannot be recognized. Since to get rid of interference and electromagnetic 
compatibility problems, using low-frequency ISM-bands, is not possible, than in 
order to increase the range of radio modems error control coding of transmitted 
data can be used. Cyclic redundancy check (CRC) codes are the most widely used 
error-detecting codes because of the ease of their implementation. CRC can detect 
the damage data packet and request retransmission of packets that contained errors 
using Automatic Repeat Request (ARQ). In an ARQ scheme, an error-detecting 
code is combined with some retransmission protocol. If the receiver decoder de-
tects errors in the received data packet, it generates a retransmission request to the 
transmitter. If the receiver decoder detects no errors, the receiver sends positive 
receipt to the transmitter. That is ARQ schemes require a feedback channel. 
Consequence of ARQ used is a long delay, loss of productivity and an increase in 
the power consumed by the device [3].  

There is another way to increase the range of radio modems that is to use the 
Forward Error Correction (FEC) methods [4], which can detect and correct errors 
without ARQ. The basic idea of FEC is that the transmitted message is divided into 
blocks and each block is added check bits that form a code word.  The best-known 
FEC-codes are the Reed-Solomon codes (RS) that are the powerful correction tool 
of packet errors. These RS-codes can correct any symbol errors in the block 
despite of the symbol damage character. This property provides significant 
advantage of the RS-codes for packet errors correction (other FEC-code are 
combined with interleaving for this purpose). Besides the block codes the FEC 
schemes of ISM radio modules can used turbo-codes [5].  The turbo-code is a 
high-performance code obtained by a combination of codes, using an iterative 
decoding algorithm of the code sequence and a soft decision tree. Like the RS-
codes, any turbo-codes are an effective correction tools for random and packet 
errors.  

Endpoints of data acquisition  (monitoring) system are wireless intelligent 
resource consumption sensors, which are complex multi-functional devices. 
Usually low power radio transmitter and sensitive receiver with baseband digital 
signal processor (DSP) are integrated into the sensor. DSP-processor is used 
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instead of the standard processor because the error-correcting coding for forward 
error correction (FEC-coding) requires a processor with high performance. 
Standard microprocessors based on the 80C51 core able to solve basic problems of 
the communication (data transfer): to organize the user interface and protocol 
stack, to control radio transceiver and power supply circuits, etc. But 80C51 core 
microprocessors do not have enough computing power to run data encoding/ 
decoding redundant algorithms.  For this purpose it is necessary to apply a special 
DSP-controller which allows: to increase transfer rate, to reduce the 
communication delay, to ensure quality of service, when changing propagation 
conditions, and to ensure the security of the channel [6]. Thus, today a special DSP 
controller is an integral part of ISM intelligent sensors of resource consumption.  

In conclusion, it should be noted that modern radio modules, designed for 
ISM band, allows create low-cost distributed monitoring system of resource 
consumption, that easy to use and ensure to modification by new technological 
solutions in future. Moreover, the main drawback of ISM-band networks – short 
range – can be successfully overcome by the use of: low-frequency ISM-bands, 
special monitoring system network topology and forward error correction methods 
(RS-codes, turbo-codes), implemented by using the built in DSP-processors. 
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Nelyubin A.P.  
CRITERIA IMPORTANCE THEORY: SENSITIVITY ANALYSIS OF 

MULTICRITERIAL CHOICE USING INTERVAL IMPORTANCE 
INFORMATION 
nelubin@gmail.com 

 
Choosing the best, or most preferred, variant from a set of variants (alterna-

tives) by several criteria should be based on the preferences of the decision-maker 
(DM). Elicitation of these preferences is usually carried out in a dialogue mode us-
ing decision support systems (DSS). However in most cases it is difficult for the 
DM to estimate his (her) preferences precisely. Therefore, in practice, after calcu-
lating the solution it can be useful to analyze its sensitivity to changes of the pa-
rameter reflecting the DM’s preferences. It means to identify the extent by which 
the parameter can vary while the set of solutions does not change. 

Most known approaches to the parametric sensitivity analysis are based on the 
value function that depends on certain parameters (typically criterion weights) [1]. 
A general approach to the parametric sensitivity (stability) analysis of choice prob-
lems with partial preference relations was developed in [2]. Using this approach in 
this paper we will propose a method for evaluation of sensitivity with respect to the 
changes of the parametric bounds of a feasible interval containing a degree of im-
portance superiority defined by the criteria importance theory [3, 4]. 

We will use the following model of the choice problem: 
<X, K, Z0, R(h), H>, 

where X={x1,…, xn} is the set of variants, K = (K1,…, Km) is the vector criterion, 
which consists of m≥2 criteria. Each criterion is a function defined on X and taking 
values from the common scale Z0 = {1, …, q}. The numbers 1, . . . , q in are the 
grades on the criterion range. These only represent the preference order of the cri-
terion values: the larger grades are preferred to smaller ones. Each variant xt in X is 
characterized by its vector estimate K(xt) = (K1(xt),…, Km(xt)). R(h) is a parametric 
non-strict preference relation  (partial weak order) on X: xtR(h)xp means that for a 
fixed value h∈H the variant xt is not less preferable than the variant xp. The relation 
R(h) induces an indifference relation I(h) and a (strict) preference relation P(h): 
xtI(h)xp ⇔ xtR(h)xp ∧ xpR(h)xt; xtP(h)xp ⇔ xtR(h)xp ∧ xpR(h)xt (here, xpR(h)xt means 
that xpR(h)xt is not true). H is the non-empty feasible set for parameter h. Relation 
R(H) corresponding to the set H is defined as follows: xtR(H)xp holds if and only if 
xtR(h)xp is true for every parameter value h∈H. It also induces an indifference rela-
tion I(H) and a strict preference relation P(H). 

A variant xt is called non-dominated by P(H), if there is no variant xp such that 
xpP(H)xt. The whole set X(H) of non-dominated by P(H) variants will be treated as 
the solution of the choice problem under incomplete preference information H. 

Quantitative information Θ about the criteria importance consists of state-
ments «Criterion Ki is hij times as important as criterion Kj» [4]. If the information 
Θ is complete and consistent, then the degrees of importance superiority  hij corre-
spond to criteria importance values β1,…, βm such that 
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hij = βi / βj, i, j = 1, …, m. (1) 
Since hij = hik × hkj, it is convenient to work with the vector h = (h1, …, hm–1), 

where hi = hi,i+1, i = 1,…, m – 1. These degrees of importance superiority we will 
use as parameters. 

In practice it is reasonable to estimate quantitative relative importance of cri-
teria after obtaining more simple and reliable qualitative estimates. Qualitative in-
formation Ω about the criteria importance consists of statements «Criterion Ki is 
more preferable then Kj» (ifj) и «Criteria Ki and Kj are equally important» (i≈j) 
[3]. It induces on X the non-strict preference relation RΩ. Complete and consistent 
information Ω allows us to order all the criteria according to importance. For nota-
tional simplicity, the criteria are assumed to be indexed in non-decreasing order of 
their relative importance (so that K1 is the most important criterion, while Km is the 
least important criterion). Then the degrees of superiority satisfy the conditions: 

i ≈ i+1 ∈Ω ⇒ hi = 1, i f i+1 ∈Ω ⇒ hi > 1. (2) 
Constraints (2) specify the set HΩ of vectors h = (h1,…, hm–1). 
The relation RΩ is seldom enough to choose only one non-dominated variant. 

So we have to extend it by refining preference information. As a way to do it the 
DM can estimate boundaries of the feasible intervals containing the degrees of su-
periority hi. Such interval information Ξ can be represented as 

1 ≤ li* ≤ hi ≤ ri*, i = 1, …, m – 1. (3) 
Note, that if criteria Ki and Ki+1 are equally important then li* = ri* = 1. Con-

straints (3) specify the set H* of vectors h. Assume that the information Ξ does not 
contradict to Ω (i.e. conditions (2) hold), so that H*⊆HΩ. Our aim is to analyze 
sensitivity of the set X(H*) of non-dominated by P(H*) variants to changes of 
boundaries lj* and rj* corresponding to any parameter hj > 1. 

Let us evaluate sensitivity of a variant xt* from X*. A variant xp potentially 
dominates the variant xt*, if there exists a hpt∈HΩ, such that xpP(hpt)xt* (see [2]). If 
there is no variants potentially dominating the variant xt*, then this variant is called 
absolutely not sensitive, or absolutely stable. In [2] a number of common state-
ments were formulated to facilitate the search of potentially dominating variants. 
Here we will concentrate on the procedure of comparing two variants xt* and xp. 

For each xt in X consider the function fik(xt) defined as 
fik(xt) = 1 if Ki(xt) > k; fik(xt) = 0 if Ki(xt) ≤ k, k = 1, …, q – 1; i = 1, …, m. 
The decision rule specifying the non-strict preference relation R(h) on the set 

X for a given value of h can be stated as follows [4]: 
xpR(h)xt ⇔ ∑ =

≥−
m

i
t

ik
p

iki xfxfh
1

0))()()((β , k = 1, …, q – 1, (4) 
Taking into account (1) the importance values βi(h) can be expressed in terms 

of h1, …, hm–1 up to a common factor: 
βi(h) = hi ×…× hm–1, i = 1, …, m – 1; βm(h) = 1. (5) 
Define the differences k

ic = fik(xp) – fik(xt), which depend on the variants xp and 
xt. They take values from {–1, 0, 1}. Rewrite the decision rule (4): 

xpR(h)xt⇔ 0111221211 ≥++++ −−−−
k
mm

k
mm

k
m

k chchhchhhc KLL , k = 1, …, q – 1. (6) 
And if at least one of these inequalities is strict then xpP(h)xt. Together with 
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(2) these conditions specify the set Hpt⊆HΩ of parameters h, such that xpP(hpt)xt*. 
Assume that changes of boundaries lj* and rj* to lj^ and rj^, respectively, lead 

to transformation of the set H* to H^. To evaluate sensitivity of the variant xt* 
compared to the variant xp it is necessary to find such minimal changes |lj*–lj^| and 
|rj*–rj^| that xpP(H^)xt* (i.e. xpP(h)xt* holds for every h∈H^). Geometrically 
speaking, these changes should inscribe (completely include) the multidimensional 
parallelepiped H^ into the set Hpt. Important notice should be taken of the fact that 
it is sufficient to move into the set Hpt just vertices of H^. Indeed, consider the set 
B of importance values vector β = (β1,…, βm) determined by (5) and the interval 
constraints (3). As it was proved in [5] all vertices of B are described by (5), where 
every hj equals to lj* or rj*. So vertices of B and H^ are in one-to-one correspon-
dence. It is known from linear programming that the linear polynomials from (4) 
reach their minimal values at one or several vertices of B. Hence the polynomials 
from (6) reach their minimal values at vertices of H^. And if the values of these 
polynomials at all vertices of H^ are not less then zero, then the conditions (6) hold 
on the whole set H^. 

We will evaluate sensitivity of multicriteria choice to changes of only one in-
terval of a parameter hj > 0. Using the notice proved before, we can substitute into 
(6) extreme values of all parameters apart from hj, and consider the obtained ine-
qualities as linear constraints on hj: 

xpR(h)xt ⇔ 0
)(

)( *
1

*
1

*
1

2
1

*
11

*
1

*
11 ≥+++++++

−++

+
+−−−

mj

k
m

j

k
jk

jj
k
jj

k
jj

k

hh
c

h
c

chchchhc
L

KKL , 

 k = 1, …, q – 1, (7) 
where hi* = li* or ri*, i = 1,…, j – 1, j + 1,…, m – 1. If the sum in the first braces is 
positive, then the expression 
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defines the down limit hj(h*, k) of the parameter hj. If the sum is negative, 
then the expression (8) defines the up limit jh (h*, k) of the parameter hj. And if the 
sum is equal to zero, then the corresponding condition from (7) is reduced to 

0)/(/ *
1

*
1

*
121 ≥+++ −++++ mj

k
mj

k
j

k
j hhchcc LK . If the intersection of all these constraints ob-

tained for all combinations of h* = (h1*,…, hj–1*, hj+1*,…, hm–1*) and k ∈ {1,…, q 
– 1} is not empty, then it determines the desired set pt

jH  of values hj, such that the 
variant xp dominates the variant xt*: 

)}*,({min}1 ),*,({max
*,*,

khhhkhh jkhjjkh
≤≤ . (9) 

Here, the right limit is equal to the minimum of finite values jh (h*, k), if any. 
Otherwise the right limit is equal to +∞. If the intersection (9) is empty then the set 

pt
jH  is also empty. In such a case xpP(H^)xt* can not be achieved by changing lj* 

and rj*. 
When the interval (9) is found, we should move boundaries lj* and rj* to lj^ и 

rj^, respectively, so that the interval lj^ ≤ hj ≤ rj^ is completely included in (9). And 
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absolute values |lj*–lj^| and |rj*–rj^| of these changes should be minimal. These ab-
solute values of changes characterize the sensitivity of the variant xt* with respect 
to the parameter hj. Fig. 1 shows some cases of the intervals’ arrangement and the 
appropriate movements of boundaries into the set pt

jH . 

 
Fig. 1. Different cases of arrangement of the intervals 
 
The following numerical example illustrates the technique proposed. Consider 

m = 5 criteria with the common scale Z0 = {1, 2, 3}. It is required to compare by 
preference two variants: x1 = (2, 1, 1, 3, 3) and x2 = (1, 3, 2, 2, 2). The DM orders 
the criteria according to importance {1f2, 2f3, 3f4, 4f5} and establishes the fol-
lowing interval boundaries (3): l* = (1.5, 1, 1.5, 1.25), r* = (5/3, 2, 2, 2). Examine 
sensitivity of the non-dominated by P(H*) variant x1 to changes of boundaries l2* 
and r2* of the feasible interval containing h2 (the degree of importance superiority 
of K2 over K3). Check if the variant x2 potentially dominates the variant x1 with re-
spect to the parameter h2. Write decision rules (4) and (6) for k = 1 and 2: 
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Substitute h1 = l1* and h1 = r1* to the first inequality. The expression in the 
braces is negative. Hence, 2h (l1*) = 1/(1.5 – 1) = 2, 2h (r1*) = 1/(5/3 – 1) = 1.5. 

Now substitute the extreme values of the parameters h3 and h4 to the second 
inequality: h2(l3*, l4*) = (1 + 0.8)/1.5 = 1.2, h2(l3*, r4*) = (1 + 0.5)/1.5 = 1, h2(r3*, 
l4*) = (1 + 0.8)/2 = 0.9, h2(r3*, r4*) = (1 + 0.5)/2 = 0.75. 

The intersection of these up and down constraints determines the set 21
2H  of 

the parameter h2 values, such that x2P(h2)x1: 1.2 ≤ h2 ≤ 1.5. Since l2* = 1 < 1.2 and 
r2* = 2 > 1.5, we have the case depicted in the middle of the Fig. 1. So to gain 
x2P(H^)x1,we have to increase l2* by 0.2 and decrease r2* by 0.5. According to 
metric, quantitative measure of sensitivity of the variant x1 is 0.7 (the sum of abso-
lute changes) or 0.5 (the maximum of absolute changes). 

The method of sensitivity analysis proposed in this paper is implemented in 
the new computer multiple criteria decision support system DASS [6]. 
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Introduction 
Mass produced open prototyping platforms (such as Maple, Arduino, Rasp-

berry Pi, and successors) being delivered to the market has resulted in substantial 
reduction in cost of microcontroller platforms that provides for use of digital tech-
nologies in applications where custom solutions (including those based on PLCs) 
appear impractical [1]. Quantity built microcontroller platforms combined with the 
broad variety of compatible peripherals available allow developers to concentrate 
their effort solely on the software component of their products. Specific features of 
embedded system development include standalone mode operation (i. e. without 
OS), environment interaction via microcontroller peripherals, using event driven 
algorithms, active use of the interrupt system as well as tight requirements for plat-
form resources utilization. 

Microcontroller-based embedded systems nowadays are generally built using 
the C programming language in conjunction with apparent use of MCU-specific 
assembly languages for performance-critical code sections. This technique while 
giving full access to architectural features of the platform does not provide any 
support for event-driven algorithm construction strategies.  Ardu-
ino/Wiring/Processing-based solutions available today provide a basic set of func-
tions oriented towards standalone application design thus significantly decreasing 
basic entry level requirements for the field of embedded system development. Due 
to the high abstraction level of the interfaces used, however, these solutions do not 
allow for effective MCU resources utilization and like the previously discussed C-
based approach do not provide any support for use of event-driven programming 
strategies. As algorithm complexity grows, at some point developers would usually 
find this approach impractical and have to turn to the more efficient pure C-based 
programming. Conversely, modern process-oriented programming languages (e. g. 
the C-based Reflex language) while providing full support for event-driven stand-
alone applications development, do not implement any tools for unified interaction 
with the MCUs’ interrupt system. 

In this paper we discuss the possibilities of modifying the process-oriented 
Reflex language for use with microcontroller platforms, propose preliminary re-
quirements for such modification and introduce an extended hyperprocess model 
that could serve as mathematical basis for a formal language. 

Requirements 
In order for the new language to inherit full versatility of C-based MCU pro-

gramming approach it has been suggested to retain support for most of the C lan-
guage syntax, meanwhile extending it with new syntactic constructions. This 
would be partially achieved as a result of intermediate translation into C-code. 

The intended area of application for the language (control and automation) 
requires built-in support for event driven algorithms and synchronous operation. 
One of the reported major drawbacks in using Reflex language has been absence of 
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modular programming support. Hence it is important to avoid re-inducing this 
limitation in the new language. 

Summarizing the considerations above we have come up with a set of re-
quirements for the language: 

• C language syntax support 
• Built-in support for event-driven strategies 
• Synchronous operation 
• Logical concurrency 
• Support for modular programming 
• Unified interrupt handling tools 
Hyperprocesses 
Previous study [2] introduced the modified finite state machine mathematical 

model that underlies modern Reflex language implementations. According to that 
model, any control algorithm can be described as a hyperprocess (HP) – a se-
quenced set of processes repeatedly activated with an activation period TH: 

H = (TH ,  P,  p1), 
where TH stands for the HP activation period, P defines the set of HP processes and 
p1 is the first activated process, p1 ∈  P. 

Each process represents a modified state machine and is defined as follows: 
 pi = (Fi, fi

1, fi
cur, Ti

p ),  
where Fi is the set of state functions of the process, fi

1 is the initial state function ( 
fi

1 ∈ Fi), fi
cur is the current state function (fi

cur ∈ Fi) and Ti
p represents the instanta-

neous time of the process staying in current state. 
j-th state function of i-th process is defined by a pair of sets: 
fi

j = (Xi
j, Yi

j), 
where Xi

j = {xi
j1, …, xi

jL} is the events set and Yi
j = {yi

j1, …, yi
jL} is the reactions set. 

The set of reactions Yi
j can be divided into two subsets: computational reac-

tions Yi
jcalc and control reactions Yi

jctrl that manipulate the control flow by specify-
ing the next state for the process to go into: 

Yi
j = Yi

jcalcU Yi
jctrl. 

The processes are consequently executed in declaration order, each process 
effectively representing a separate control flow. The hyperprocess model thereby 
implements the basic principles of event-driven strategies and logical concurrency. 

Modified hyperprocess model 
The model described in [2] has been developed for a very broad variety of ap-

plications and therefore does not meet all the above stated requirements. In order to 
comply with definitive MCU programming principles the hyperprocess model 
needs to be adjusted for built-in interrupt support.  

The fundamental idea here is to describe each interrupt service routine (ISR) 
as a separate hyperprocess with behavior and properties slightly different from 
those of the main (background) HP. In practice the ISR hyperprocesses are likely 
to contain much smaller numbers of processes than the background HP. 

Interrupts introduction to the model induces changes on the process reactions 
set structure as well. A new set Yi

jint of interrupt control reactions is appended to 
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Yi
jcalc and Yi

jctrl: 
Yi

j = Yi
jcalcU Yi

jctrl U Yi
jint. 

These reactions represent any changes to the interrupt system state and effec-
tively define interaction between hyperprocesses. 

It is suggested that ISR addresses are defined statically upon translation and 
remain intact during system operation. The described simplification is based on au-
thors’ practical observation that most applications do not require dynamic ISR ad-
dress changes. This assumption, while having effectively no impact on language 
flexibility, will greatly reduce complexity of underlying mathematical model, thus 
resulting in a generally more efficient and sound language implementation. 

 
Figure 1. Hyperprocess operation 
 
Original model assumes that a hyperprocess operates in cyclic manner with a 

constant activation period TH (Figure ). Ensuring sufficiently small system reaction 
time implies for the following constraint: 

TH << Tevent, 
where TH is hyperprocess activation period and Tevent is the event occurrence pe-
riod. The hyperprocess activation period hereby determines the system reaction 
time upon external and internal events. Should an interrupt occur inside the hyper-
process execution iteration, the activation time might locally increase over TH dis-
rupting synchronous system operation and potentially increasing the reaction time. 
As each ISR is also defined by a hyperprocess with predetermined activation pe-
riod, its execution can again be interrupted by another HP. Maintaining constant 
hyperprocess activation period with interrupt HPs being introduced to the model 
thus requires the TH constraint to be enhanced: 

H
Ik

k
H

main
H TTT <+ ∑

∈
, 

where main
HT  stands for the background process execution time, I is the set of ac-

tive ISR HPs, k
HT  is the k-th ISR HP execution time and HT  is the background HP 

activation period. 
Conclusion 
Efficient application of process-oriented methodology in the field of micro-
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controller-based embedded system development requires unified built-in language 
support for interrupt handling. We have introduced a modified hyperprocess model 
that can provide a mathematical basis for a compliant language. Further work in 
this direction would include specifying syntax for the language and implementing 
a translator into C-code.  
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Many organizations today need to implement effective information security 

management within their activities. They need then to go through certain phases to 
reach the goal of optimized information systems security state. In fact, this is like 
the common process of analysis we can find from many types of organizations - or 
even IT project development process: 

• What is to do is to start from Information security strategy which consist 
of a kind of analysis which present the state we have today and which state we aim 
to reach tomorrow.  

• After the strategy, we put in place a kind of Information security organi-
zation which describe or design ideas or solutions that will take the company from 
the current security situation to the targeted security situation. 

• When defined ideas and solutions are ready, we implement them as Infor-
mation security operations which bring concretes configurations and measures of 
information security by implementing security functions to reduce indentified risk 
in production processes of the company.  

The last step is to implement a kind of feedback procedure which helps us to 
find and correct irregularities for the purpose of the evolution of the defined infor-
mation systems security management. 

All these steps can be represented here in a management model such as the 
PDCA model, which consists of the four steps: plan, do, check and act: 

 
Fig. 1. PDCA Model 
 
Such models describe evolution processes that help us to describe major ac-

tivities in the system from start to the end, or from ‘problem faced’ to ‘problem 
solved’.  
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Research questions 
Scientific studies in information systems security management interest certain 

aspects in relation with the following question: 
What problems do companies have in implementing a management system of 

their information systems security, and what methodology do they use, to reach an 
optimized information systems security management they need? 

To answer this question, scientists do not have a fix position and determined 
unique consideration:  

Companies have various strategies, objectives and cultural climate and struc-
tures; that is why the best way of managing systems and the used method to 
achieve optimized management is always deferent from one company to another. 
From here, in the intention of companies to implement very safe a good means to 
change the situation, this paper presents a platform of a well organized information 
systems security management methodology. Companies and scientists can use the 
platform to get chosen approaches, taking into account their own situation and rela-
tion with the problem to solve. Another purpose here is to construct a comprehen-
sive methodology for a part of the platform. In accordance with the chosen re-
search question here, the platform for the scientific research – presented and ex-
plained summary here – is a process representation of different company activities 
initiated when that company wants to reach a target of optimized system of man-
agement for it information security. From the above said, we have to refer to this 
platform as a model to build our information systems security management system 
process. 

 
Fig. 2. Optimal level of security 
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Information security process model 
The information system security management process model describes differ-

ent steps and significant activities concerned on a level of detailed comprehension 
to help to adapt to new conditions targeted by the company. The information sys-
tem security management model divides the the information system security proc-
ess into sub-processes (figure 3). 

 
Fig. 3. The Information Security Management Process 
 
The evaluation stage consist of the stage where activities to assess the cur-

rent situation according to the information security management in the company. It 
considers not only the administrative, organizational security issues, but also the 
technical security issues. The targeted results of this evaluation step are reports of 
vulnerabilities and deficiencies related to the company’s information security. 

 
 Fig. 4. The evaluation stage 
 
For this step, one of the main objectives to reach is how to perform risk as-

sessment, for this future achievement, we set and use the following analytical 
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structure. 

 
Fig. 5. Analysis in Risk assessment scheme  
 
For this analysis, here is the procedure we follow: 
1. Classify and analyze the information asset 
2. Document all current information Systems situations 
3. Document all potential evolutions and improvements 
4. Decide on how to assess risk 
Here there are four possibilities: 
- Fist situation: Control exists and functions correctly  
- Second: Compensating control exists and functions correctly 
- Third: Control not applicable here for some reasons 
- Fourth: Control doesn’t exist or doesn’t function correctly. 
The best way here is to adopt multidimensional analysis strategy which de-

pends on the business orientation and structure, information technologies architec-
tures and structures, and the perceived efficiency (costs and benefits) of the im-
plemented controls. 

The next thing to do is to respect the following procedure: 
Verify effective existence and function: If one of the first two options is 

chosen, one can be documented in option if any verification of the case has been 
performed, for example a real technical test, or even if the risk assessment has been 
conducted on a basis of the case. 
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Register reason for non-applicability: If the third option is chosen – “Con-
trol not applicable because of some reasons”, then the reason why it has happened 
must be registered in documents. For example, a question about a filter for traffic 
protection in a company against threats trough Internet might not be applicable to 
organizations and information systems do not have internet connection. 

Analyze degree of exposure: If the fourth option is chosen, it means that 
some kind of vulnerabilities is detected in the system. In that case, we have to ana-
lyze the level of exposure to this vulnerability on a defined ranging scale from 
“very low” to “very high”. 

Finished: At the end of each process for each control, we have start again 
with the next iteration of controls. The number of controls in the cycle is from 100 
and above to more controls, this number depends on the defined set of controls to 
execute in the system. 

The formation stage Uses the reports from the previous stage as its major in-
put, and adds knowledge got from the company organization, its business architec-
ture, processes, culture, and so on. The aim here is to find ideas and solutions 
adapted to the company that will help to correct most of vulnerabilities and defi-
ciencies in target information system. The formation stage here is mostly analyti-
cal, that is why solutions in this step are in the conceptual form. 

 
Fig. 6. The Formation stage 
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The question to be answered here is what are the success factors for a good 
implementation of an information system security management? 

We noticed that the following capabilities are requested for a success imple-
mentation of a good information system security management.  

- Financial. 
- Commanding. 
- Analytic. 
- Project management. 
- Executive. 
- Communicative.  

 
Fig. 7. Success factors 
 
The implementation stage gets its inputs data from the conceptual formation 

stage and transforms them to a functional organization. It shows for example how 
to install and configure technical operations of information security mechanisms, 
but also a security education, awareness and training to the personnel. As soon as 
implemented, the information systems security management system goes opera-
tional and begins to generate feedback information for the next iteration for the 
control cycle as a new input for the next evaluation phase.  

The research strategy here at the implementation stage is based on exploita-
tion of information and data collected from different industry groups based on the 
following model (Fig. 9), but also on using a theoretical model of information sys-
tems security management (Fig. 10). At the end we use the methodology which 
combines both qualitative and quantitative research techniques 

The fig. 10 represents the theoretical model got from question-responses from 
a large number of information systems security experts classified by using their in-
tended construction and model with statistical studies. 
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Fig. 8. The Implementation stage 

 
Fig. 9. Practical model of research at the implementation stage 
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Fig. 10. Theoretical model of information systems security management 
 
Conclusion 
Due to the specificity of the research question and the research results here, 

the research question cannot be answered directly. But not also all the results can 
be applied without taking the context in account. In fact, a part of the answers to 
our problem are here in this paper but there is still to do to complete them as we 
just propose and analyze a model and there are a lot of other possibilities coming 
next in our future papers.  

The main purpose of this scientific study has been to analyze and explore the 
extent unknown - area of information systems security management in companies. 
By designing a model for the evaluation, formation and implementation for infor-
mation systems security management, and by identifying the fundamental building 
components of information systems security management (Goals, actors, limita-
tions, resources, threats, assessment and controls), this research has practical and 
theoretical contributions. 

Practically, the results here can be used in industry as a model for governing 
information systems security. They can help to compare different processes and 
practices in industry. Professionals can use these results and get new methodology 
to optimize their job efficiency. 

Universities in the domain of information systems security management can 
use the results here, to study, to build a coherent and complete culture and body of 
knowledge in the information systems security management, with the objective 
that we have to be able to generate knowledge to build models and theories which 
can help professionals analyze, understand, own, control, and predict how informa-
tion systems security management is being implemented in their companies. 
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Introduction 
Article contains the short review of Iraq scientific journals published in the 

computer science field. The review is structured on subject of journals. Authors 
understand that didn't capture the full list of magazines and apologize the editorial 
boards which haven't found in the review. 

 
1. Importance of scientific publishing 
The importance of scientific publishing in how to convey to benefit from 

them as we have mentioned earlier, because quantity is In the presence of good 
where publishing is manifested through the following: 

1. Contribute effectively to the development of ways and methods of work 
with thousands of replies and institutions through access to everything new. 

2. Activate the movement of scientific research. 
3. The development of scientific awareness of the need of scientific research 

between community's response to the widest. 
4. Ensure the rights of authors in their research published because the process 

of documenting it. 
5. The way to achieve moral and material benefits through bonuses scientific 

and research and professional status envisaged that in the scientific and research 
between scientists and other professors. 

6. Very optimal to the world of fame and immortality. 
 
2. Stages of publishing scientific journals 
The process of publishing scientific journal with a set of steps or stages that 

can be determined by the researcher and deal with according to his point of view, 
which was built on the nature of the desktop publishing and what he have esti-
mated from scientific journals under the study follows. 

 
2.1.Authoring stage: begin to identify the researcher who purports to write a 

specific search for the subject of his research or problem tries to write as well as 
other matters related to this sources such as searching for and identifying and gen-
eral writing frame and collecting information and data research tools known, 
analysis and organization, which also includes tables, graphs and so on and then 
the findings and recommendations and write margins as given In the main part. 
And finally researcher writes a draft search and then the final print and by Instruc-
tions For each journal. 

 
2.2.Calendar phase: in this phase the researcher delivers his research done 

more than copy and according to the instructions. Publication of each journal and 
common research triplicate two consign to the chiropractors. In the case of search 
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hit someone send the third copy to the third ingredient, and that is all prepared in 
accordance with the form to assess research and fabricated so that the journal ac-
cept or reject the search. 

 
2.3. Stage amendments: after that evaluators (i.e. reader) install their obser-

vations about the research due to the journal until it is Notice to the researcher, has 
observed that the notification process researcher this is virtually disabled, but be 
Review process through alternating researchers and ask them about it. The pro-
posed amendments are on As follows: 

• acceptance of research in its current form and without modifications; 
• acceptance of research with minor modifications; 
• acceptance of research with significant modifications; 
• acceptance of research with significant modifications, with the condition re-

turns denominated find it in the case of complete modifications; 
• find refused altogether. 
 
2.4. Stage of Acceptance: after the researcher amendments required  

and submitted to the journal, which in turn accept research study in the light of the 
amendments the former for the purpose of granting admission publishing and se-
lect the folder number and date for it. 

 
2.5. Deployment phase: in this phase is the deployment of papers accepted 

for publication in advance and specified the date of publication and directed the 
journal. 

Journal as its final form and in accordance with the following technical opera-
tions: 

• assembly, modification and typesetting research accepted for publication 
and a certain pre-set on with simple adjustments research that need it; 

• work on adding data for the journal and by the policy of the journal and pub-
lishing instructions and title page and instructions and the names of the bodies re-
sponsible for the journal and the volume number and the number and year of pub-
lication; 

• print covers the journal; 
• clone specific payment from the journal; 
• sorting and grouping to prepare cloned; 
• CBS journal and taken out in its familiar form; 
• distribution. 
 
3. Scientific journals published in Iraq in the computer field  
 
3.1. Specialized journals  
 
AL-Rafidain Journal of Computer Sciences 
Aims and Scopes: The Al-Rafidain Journal is an international one which pub-

lishes written researches articles in English or Arabic in the areas of both computer 
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sciences. Contribution is open for researchers of all nationalities. One volume of 
the Journal is published each year. Each volume consists of two issues. Authors 
wishing to submit an article for publication should send their manuscript by the 
journal E-mail as Word format. Al-Rafidain Journal was founded by the College of 
Computer Sciences in 2002. 

E-mail: rjcm_2003@yahoo.com 
 
Iraqi journal of computers, communication, control and systems engi-

neering 
The Iraqi Journal of Computers, Communications, Control and Systems En-

gineering (IJCCCE) is a quarterly engineering journal issued by the University of 
Technology/ Baghdad, aiming to enrich the knowledge in Computer, communica-
tion and control fields. 

E-mail: ijccce_ uot@yahoo.com  
 
Journal of Kufa for Computer 
Description of The Journal The Journal is one of the major contribution to the 

Scientific Research Programmes at University of Kufa. It is published by Faulty of 
Computer Sciences at the University of Kufa. The Journal is mainly concern with 
publications of a high quality researches that meet the publication conditions in a 
specialist of Computing. It is quarterly journal, to include two numbers during a 
year (paper and electronic). The journal release its first issue successfully in April 
2010. 

Web: www.uokufa.edu.iq 
 
Journal of Engineering Rafidain Mosul University  
The first issue of Al Rafidain Engineering Journal published in 1993 by the 

college of engineering – University of Mosul. The journal is publishing at a rate of 
six issues in the year (Bi-Monthly). The journal publishes the referred original and 
valuable engineering research papers. Al Rafidain engineering journal includes the 
following titles: • Architectural Engineering • Civil Engineering • Computer Engi-
neering • Electrical Engineering • Environmental Engineering • Mechanical Engi-
neering • Megatronic Engineering • Water Resources Engineering The aim of pub-
lishing the journal is to develop the knowledge in the fields of applied engineering 
science. • irrigation and drainage engineering • Computer Engineering. 

Web: http://www.alrafidain.engineering-coll-mosul.com/ 
 
Iraqi Journal of Computer Engineering, communications and control 

systems  
Journal of engineering and specialized journal published by the University of 

Technology - Baghdad is concerned with the scientific engineering research that 
are relevant in the field of Computer Engineering, communications and control 
systems and applications  

E-mail: ijccce_uot@yahoo.com 
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AL-Rafidain Journal of Computer Sciences and Mathematics  
Aims and Scopes: The Al-Rafidain Journal is an international one which pub-

lishes written researches articles in English or Arabic in the areas of both computer 
sciences and mathematics. Contribution is open for researchers of all nationalities. 
One volume of the Journal is published each year. Each volume consists of two is-
sues.  

E-mail: rjcm_2003@yahoo.com 
 
3.2. Multifield journals 
 
Iraqi Journal of Science  
The Iraqi journal of science is a quarterly specified scientific journal issued by 

the Faculty of Science at the University of Baghdad. 
The specialty of publication includes the following fields: 1.Pure and Applied 

Physics. 2.Mathematical Sciences. 3.Computer Science and Information Technol-
ogy. 4.Science of chemistry. 5.Bio-Science technologies. 6.Earth Sciences, geo-
physics, and remote sensing. 7.Astronomy, Space Sciences, and Remote Sensing 
Unit. 8.Science and Research of tropical area. 

 The visions, goals, and the mechanisms of the Iraqi Journal of Science is to 
publish scientific research sober in the areas of Applied and Pure Sciences and in-
structive Iraqi society, scientific research, scientific interest large to contribute to 
the development of various disciplines, which provides significant support to re-
searchers in all scientific facilities to continue to support the development plans in 
Iraq.  

Website: http://ijs.scbaghdad.edu.iq  
 
Basrah journal of science  
A scientific and evaluated journal that issued in three parts. 1st -mathematics, 

computers and physics. 2nd – chemistry, and 3rd – biology, geology. Within the 
three parts depend on the nature of the paper first issued: 1968 Vol. issued/year: 2 
(with different no.). Each vol. contains between 10-15 papers.  

E-mail:  basrahcenter55@yahoo.com 
 
Al-Qadisiya Journal for Engineering Sciences 
Al-Qadisiya Journal for Engineering Sciences (QJES), ISSN: 1198-4456, was 

established in 2008. The Journal, in its current form, is intended to contribute to 
the state of the art in all fields of engineering research. The Journal is a peer-
reviewed journal and is published by the Faculty of Engineering, Al-Qadisiya Uni-
versity. The journal is now published Quarterly (March, June, September and De-
cember.  

E-mail:  qjes_editor@yahoo.com 
 
Iraqi Journal for Electrical And Electronic Engineering  
Iraqi Journal for Electrical and Electronic Engineering - ISSN 1814-5892 

(Print), ISSN 2078-6069 (Online) - is a peer-reviewed Journal that its objective is 
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to discuss, through papers, new theoretical developments and techniques in the 
field of Electrical and Electronic Engineering and their application to real world 
problems. The journal is the official journal of the ministry of higher education in 
this field  

E-mail: editor@ijeee.org  
 
Tikrit Journal of Engineering Sciences  
The Tikrit Journal for Engineering Sciences is not limited to a specific aspect 

of science and engineering but is instead devoted to a wide range of subfields in 
the engineering sciences. While it encourages a broad spectrum of contribution in 
the engineering sciences, its core interest lies in issues concerning material model-
ing and response. Articles of interdisciplinary nature are particularly welcome. The 
primary goal of the new editors is to maintain high quality of publications. There 
will be a commitment to expediting the time taken for the publication of the pa-
pers. The articles that are sent for reviews will have names of the authors deleted 
with a view towards enhancing the objectivity and fairness of the review process. 
Articles that are devoted to the purely mathematical aspects without a discussion of 
the physical implications of the results or the consideration of specific examples 
are discouraged. Articles concerning material science should not be limited merely 
to a description and recording of observations but should contain theoretical or 
quantitative discussion of the results.  

E-mail: bentiman@tu.edu.iq 
 
3.3. Example for authors rules 
 
Instructions in the University of Technology Iraq journal 
1 - Draft article: 
Provide four copies of the draft article in English with a summary in English 

on one side of the paper size (A4) with page numbering that Max number of pages 
of the article (15) page with a message to the President of the editorial board in-
clude application publishing with the name and names of researchers in Arab and 
work addresses and e-mail address of the first name if more than one researcher in 
the search with a pledge that the search report has not been published or submitted 
for publication to any other party. 

2 - References: 
Referred to references editor numbers as they appear (in square brackets) and 

described each reference in the list of references as follows: 
• Name of the author of the article, the title of the article, the journal pub-

lished (Volume number, year, page). 
• In the case of books mentioned researcher the name of the book, the author's 

name, the name of the publisher, year of publication and page. 
3 - Tables: 
Take into account that the serial numbers and tables clear and addresses not 

be a repeat tables of data have emerged elsewhere in the article. 
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4 - Graphics: 
Take into account that each graphic thorough and accurate title and numbered 

according to the sequence of receipt in the article. 
5 - Equations: 
Leave a distance of (2 cm) at least between the equation and explanation of 

writing, or between the equation and the equation that followed and Avoid the use 
of letters and numbers that may be confused between the two. 

6 - Final submission: 
After the article is accepted for publication provides stored on the CD-ROM 

and specifications set by the Editorial Board. 
7 - Correspondence: 
Be addressed correspondence to the Journal of Computer Engineering, com-

munications and control systems: University of Technology / p. B. 18,310,  
BAGHDAD – Iraq 

E-mail: ijccce_ uot@yahoo.com 
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