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 DECISION CURVE ANALISYS (DCA)  
 

 
 .  decision curve analisys (dca)  

.  
DCA, .  

, . 
: , , Java, SQL. 

 
 decision curve analisys (dca)  

.  
 DCA,  

. ,  
. 

: , , Java, SQL. 
 

I.Ye.Andruschak. Program implementation of decision curve analisys (dca) in support system solutions for 
problems clinical medicine. The work is devoted to the problems of adaptation of clinical medicine and program 
implementation of DCA, which is to select the optimal treatment strategy based on the values of the aggregate utility function. 
The method has Graphical interpretation that makes possible its use in practice. 

Keywords: decision making, decision tree, Java, SQL. 
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 DCA. ,  
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, ,  20%  
 – ,  20%. ,  
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.  
 (Net benefit): 
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net p
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n
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.      (1) 

 
 Bnet  – , TP , FP  – ,  n  – 

, pt  – .  
 « » 

, .  
, , , ,  

 ( ),  p̂:  
 1  0  

;  
.  

 DCA  [Vickers, 2006]. 
: :  n , : d (d1,...,dn)T  

: nm
n RIII ),...,( 1 .  

 
 ,0
 ,1

id ,  m
i RI  – ,  

, .  
: : , 

. 
: 

1.  pt . 

2. , ,  tpp̂ . 
3. . 
4. . 
5.  1-4  pt . 
6.   1-5  (  
p̂ 1). 

7.   
. 

 
,  

, , , , , , , .,  
  . 

 
.  Netbeans   

 HealthInsurance.   healthinsurance   Decision  Curve  
Analysis,  medbioinvestigations.graph.GraphConstruction [7]. 

 m_htDCAdata, : 
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 Int 
 Node 

  –  di ; 
 –  
 I i . 

 
 m_aNetBenefit  

double[][].   init()  
,  (1).     

public double f(int i, double x) 
: 

return m_aNetBenefit[strategy- 
1][(int)Math.round(thresholdProbability*m_nPoints)]; 

 strategy –  int, thresholdProbability –  
double, m_nPoints –    int. 

 
 xml- ,  dtd- : 

<! DOCTYPE medical_publication.body [ 
<!ELEMENT medical_publication.body (patient) *> 
<!ELEMENT patient ( , ) *> 
<!ELEMENT   (#PCDATA) *> 
<!ELEMENT   (#PCDATA) *> 
]> 

,  
,  

,  xml-  dataPulseDifference.xml: 
 

<?xml version="1.0" encoding="UTF-8"?> 
<medical_publication.body> 
<patient><heart_disease>0</heart_disease> <pulse_difference>40</pulse_difference></patient>  
…………………… 
<patient><heart_disease>1</heart_disease> <pulse_difference>60</pulse_difference></patient> 
</medical_publication.body> 
 

 xml-  
Document Object Model (DOM)  Document .  
public Document constructDOM(String url) { 
       Document document = null; 
        try { 
           DocumentBuilderFactory factory =DocumentBuilderFactory.newInstance(); 
            DocumentBuilder builder = factory.newDocumentBuilder(); 
           document = builder.parse( new File(url)); 
        } catch (SAXException sxe) { 
           // Error generated during parsing) 
           Exception  x = sxe; 
           if (sxe.getException() != null) 
               x = sxe.getException(); 
           x.printStackTrace(System.err); 
        } catch (ParserConfigurationException pce) { 
            // Parser with specified options can't be built 
            pce.printStackTrace(); 
        } catch (IOException ioe) { 
           // I/O error 
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           ioe.printStackTrace(System.err); 
        }  
        return document; 
} 

 DOM   NodeList   
 patient. : 

for (int i=0; i<nl.getLength(); i++) 
        nodeDiagnosis = nl.item(i).getFirstChild(); 
        nodeTest = nl.item(i).getLastChild(); 
        m_htDCAdata.put(i, nl.item(i)); 
    } 

.  63  
 

.  xml-  dataPulseDifference.xml.  
.1: 
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.1.  

 
,  

 0,75 .  
 0,75   0,84   0,87   

, .  
 0,84  0,87 . 

.  DCA  
.  

 
,   

. 
 Netbeans-  xml- ,  

,  
.  

 Regret DCA,  regret-  [Tsalatsanis, 2010] 
 

. 
1. A.J. Vickers, A.M.Cronin, E.B.Elkin, M.Gonen  Extensions to decision curve analysis, a novel method for evaluating 
diagnostic tests, prediction models and molecular markers, BMC Medical Informatics and Decision Making 2008, 8:53 doi: 
10.1186/1472-6947-8-53 
2. Vickers AJ, Elkin EB: Decision curve analysis: a novel method for evaluating prediction models. Med Decis Making 2006, 
26(6):565-574. 
3. Tsalatsanis et al.: A regret theory approach to decision curve analysis: A novel method for eliciting decision makers’ 
preferences and decision making. BMC Medical Informatics and Decision Making 2010 10:51. 
4. .  

:  / . , . , . , . 
  // . –2012. – 10. – . 34-39. 

5. .  / . . , 
. ,   // . . – 2010. – 4. – . 85-

87. 
6. .  

 / . , .   // .  
 . – 2012. –  6. – . 137-143. 

7. ., . . . – : 
, 2004. – 222 . 
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Java- .  SQL- . 

: , , Java, SQL. 
 

.  
 

. .  
 Netbeans  Java- .  SQL-  

. 
: , , Java, SQL. 

 
 

I.Ye.Andruschak.Clinical development of expert system the induction of decision trees. The paper deals with the 
software implementation of the method of induction of decision trees based on the information provided. This approach allows 
you to develop a system to support clinical decisions. The project was implemented in an environment based on Netbeans Java-
classes. Shown using SQL-query to compute the information provided. 

Keywords: decision making, decision tree, Java, SQL. 
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Classification and Regression Trees (CART) [Breiman, 1984],  
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7.  jD  –  ,   N  

 D ,  –  N ,  
  jD   .  
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jDkC ,  
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)(# ,

j

Dkj
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C
p j ,  

jDkC ,  –  jD ,   kC . 

 )(#  – . 

 (3) 
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D
D

 –  ,   jD  

 l
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jD  –   jD ,   l
ii aA .  

},...,,{ 21 iK
iiii aaaA .  

, )( iAGain ,  
 jD  iA .  

 *iA  

 )( *iAGain .   

 jD .  
.  Netbeans  

 Java.  MySQL. .1  
.  DecisionTree  

.   DataManager   DecisionTree   
 mysql .  

 mysql  –  attribute,  
 categorized_data – .  

 SQL : 
 
CREATE TABLE mysql.attribute ( 

id integer not null unique, 
  attribute_name varchar(25), 
  attribute_field_name varchar(25), 
 primary key (id) 
    ) ENGINE=InnoDB; 
CREATE TABLE mysql.categorised_data ( 

id integer not null unique, 
  A1 varchar(12), 
  A2 varchar(8), 
  A3 varchar(7), 
  A4 varchar(7), 
  A5 varchar(7), 
  class varchar(8), 
 primary key (id) 
    ) ENGINE=InnoDB; 
 

 decision_tree.model. : beans-
 Attribute, Attribute_for_list  CategorisedData . 

SQL- ,  
 AttributeListPeer. 

 DecisionTree  DefaultTreeModel  javax.swing.tree.  
: m_dataManager –   m_htAttribute_list –  

.   (  DecisionTree  
htAttribute_list) .  

 –  
 (splitting conditions), . 
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 DefaultMutableTreeNode.   
 NodeObject, : 

 
class NodeObject { 
    Attribute attribute; 
    Hashtable htAttribute_list; 
    String splitting_criterion; 
    String sLabel; 
    public String toString() { 
        if (splitting_criterion.matches("")) { return sLabel; } 
        else return "if '" + splitting_criterion + "' then '" + sLabel + "'"; } 
} 

 

 

 DecisionTree 

 
DataManager 

 ( )  
 

 

   
mysql 

 
.1.  

 attribute – ,  Attribute_selection_method, 
splitting_criterion – , , sLabel – . 

 htAttribute_list  jD  
: 

 
 int 
 Attribute_for_list 

 Attribute attribute; 
Hashtable htSplitting_outcomes; 
String splitting_criterion; 
boolean included;    

 
 included –  attribute  

. ,  included=true,  attribute  
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 ( ). ,  attribute  
 (included=false),   attribute   

),   splitting_criterion ,   
 attribute.  

 htSplitting_outcomes  ( )  
 attribute.  

 Generate_decision_tree . 
: 

 
private DefaultMutableTreeNode Generate_decision_tree (Hashtable htAttribute_list, 

DefaultMutableTreeNode dmtnSubroot, String splitting_criterion) 
 

,  
 htAttribute_list  splitting_criterion.  

 DefaultMutableTreeNode.  
Generate_decision_tree .  

 javax.swing.JTree.  
: 

dtDecision_tree = new DecisionTree(dmtnRoot, dataManager, htAttribute_list); 
jTree1.setModel(dtDecision_tree); 

SQL- .  
Attribute_selection_method  )( jDInfo  )( jA DInfo

i
 

j  iA .  )( jDInfo : 
 
public double getInfo$D$ (DataManager dataManager, Hashtable htAttribute_list). 
 

,  jD  htAttribute_list,  
 sAttribute_list  sConditions.  

 SQL   
 [??]. ,  

 )( jDInfo  SQL- : 
String sql = "select -SUM((Alias1.Ci/Alias2.D)*(LOG(Alias1.Ci/Alias2.D)/LOG(2))) from " +  
"(select SUM(1) as Ci from (select " + sAttribute_list + ",class from categorised_data " + 
(sConditions.matches("")?"": " where " + sConditions) +  ")Alias3 group by Alias3.class)Alias1, " +  
"(select SUM(1) as D from (select " + sAttribute_list + " from categorised_data " + 
(sConditions.matches("")?"": " where " + sConditions) + ")Alias4)Alias2"; 

 )( jA DInfo
i

: 

public static double getInfo_A$D$(DataManager dataManager, int , Hashtable htAttribute_list) 
 )( jA DInfo

i
 SQL- : 

String sql = "select SUM((Alias1.Dj/Alias2.D)*Alias3.Info$Dj$) from " + "(select SUM(1) as Dj from 
(select * from categorised_data " + (sConditions.matches("")?"": " where " + sConditions) + ")Alias6 
group by Alias6." + ((Attribute_for_list)htAttribute_list.get(A)).attribute.getAttributeFieldName() + 
")Alias1, " + "(select SUM(1) as D from (select " + sAttribute_list + " from categorised_data " + 
(sConditions.matches("")?"": " where " + sConditions) + ")Alias7)Alias2, " + "(select -
SUM((Alias4.Ci/Alias5.D)*(LOG(Alias4.Ci/Alias5.D)/LOG(2))) as Info$Dj$ from  " + "(select SUM(1) 
as Ci from (select " + sAttribute_list + ",class from categorised_data " + (sConditions.matches("")?"": " 
where " + sConditions) + ")Alias8 group by Alias8.class)Alias4, " + "(select SUM(1) as D from (select " 
+ sAttribute_list + " from categorised_data " + (sConditions.matches("")?"": " where " + sConditions) + 
")Alias9)Alias5)Alias3"; 

.  
 63-  
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. 
: 

INSERT INTO mysql.attribute (id, attribute_name, attribute_field_name) VALUES (1, 'What is age?', 
'A1'), (2, 'What is sex?', 'A2'), (3, 'What is pulse?', 'A3'), (4, 'What is SAP?', 'A4'),  

(5, 'What is DAP?', 'A5'); 
 ( ), : 

INSERT INTO mysql.categorised_data (id, A1, A2, A3, A4, A5, class) VALUES 
(1,'senior','female','normal','high','high','healthy'); 

.2 . ,  – 
860 . 

  

 
 

.2.  
.  

.  
,  

. 
,  SQL ,  

. 
 Java- -

. 
 

. 
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Grunjuk S., Miskevuch O. Research compression algorithm spelling of text information in the address database. 

The article rohlyadayetsya character-compression in the address database based on modified Huffman algorithm. This algorithm 
improves the compression performance of text information in databases to help reduce the cost of storage and transmission. 

Keywords: data compression, Huffman algorithm, block-statistical algorithm database. 
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Zhyharevych . The method of selection of research literature ecosystems software. The article deals with 

mapping study ecosystems software like approach to the analysis of the literature. 
Keywords: The software mapping study ecosystem of software regression testing, quality assessment. 
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Askarunisa et al. [2011]                 ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Athira and Samuel [2010]                ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
 Bai and Kenett [2009]                         ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
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 Di Penta et al. [2007]                   ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
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Mei et al. [2013a]                                 ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Mei et al. [2013b]                                      ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Nguyen et al. [2011a]                               ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Nguyen et al. [2011b]  ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Ruth et al. [2006]                                     ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Ruth et al. [2007]                                 ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Ruth [2008]                                                      ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Ruth and Rayford [2011]                            ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Ruth [2011]                    ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Tarhini et al. [2006]                             ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
Tsai et al. [2005]                             ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
 Tsai et al. [2009]                           ¤ ¤ ¤ ¤ ¤ ¤ ¤ + 
Zhai et al. [2014]                   ¤ ¤ ¤ ¤ ¤ ¤ ¤ ¤ 
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 3.  
 

ID               Primary Study Description 
S1         Askarunisa et al. [2010] test case prioritization based on coverage of service sequence 

S2         Askarunisa et al. [2011] test case prioritization based on fault rate and fault severity 
S3         Athira and Samuel [2010] test case prioritization based on coverage of service activity 

S4         Bai and Kenett [2009] test case ranking based on the risks of target service features 
S5         Bozkurt [2013] cost-aware test suite minimization based on multiobjective    optimization 

S6         Chen et al. [2010] test case prioritization based on the weighted service activity 

S7         Di Penta et al. [2007] collaborative regression testing technique 
S8         Dong [2008] test case reduction based on pairwise combination of parameter input 

S9         Hou et al. [2008] 
scheduled test case prioritization for quota-constrained  service-centric 
system 

S10        Li et al. [2008] gray-box test case selection based on BFG model for process business 

S11        Li et al. [2012] test case selection based on XBFG model for composite service web 
S12        Liu et al. [2007] test case selection based on BFG model for business process 

S13        Khan and Heckel [2011] test case selection based on dependency analysis of visual contracts 
S14        Mei et al. [2009] test case prioritization based on multilevel coverage models 

S15        Mei et al. [2009] test case prioritization based on the coverage of WSDL tags 

S16        Mei et al. [2011] test case prioritization based on the occurrence of WSDL tags 
S17        Mei et al. [2012] preemptive scheduled test case prioritization for adaptive  services 

S18        Mei et al. [2013a] test pair prioritization based on the structural similarity of artifacts XML 

S19        Mei et al. [2013b] 
similarity-based test case prioritization techniques based on pairwise 
selection 

S20        Nguyen et al. [2011a] test case prioritization based on change sensitivity of test case 
S21        Nguyen et al. [2011b] IR-based test case prioritization based on covered identi er documents 

S22        Ruth et al. [2006] test case selection based on JIG model for Java-based web service 

S23        Ruth et al. [2007]a 
test case selection based on global CFG and call graph for    composite web 
service 

S24        Ruth [2008] test case selection on handling multiple concurrent modi cations 

S25        Ruth [2011] 
test case selection on the premise of protecting the privacy of shared 
services 

S26        Ruth and Rayford  [2011] test case selection on the premise of no sharing of service privacy 
S27        Tarhini et al. [2006] test case selection based on TPG and Timed LTS model 

S28        Tsai et al. [2005] test case ranking based on the probability of detecting faults 
S29        Tsai et al. [2009] test case ranking based on potency and coverage relationship   model 

S30        Zhai et al. [2014]   point-of-interest-aware test case prioritization for location- based services 
.  
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FULL PERFORMANCE EFFECTS FOR PARALLEL TCP SOCKETS ON A WIDE-AREA 
NETWORK 

Melnyk V.M. Full Performance Effects for Parallel TCP Sockets on a Wide-Area Network.  This work describes the 
theoretical effects of using parallel TCP flows to improve network performance for intensive applications with distributed data. 
The theory knowledge were presented for a widearea network to assess how parallel flows improve throughput, and took 
clearance in choossng the necessary number of flows to improve throughput with avoiding congestion. An empirical expression 
and the uses of parallel flows are discussed. 
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Introduction 
To improve end-to-end network performance for applications that require substantial amounts of 

network bandwidth there are considerable efforts within the Grid and high performance computing 
communities. An experience submited in [1, 2] has shown than the end-to-end structural and load 
characteristics are available for a network. One source of poor TCP throughput is rate of a packet loss. It 
can be much greater than it would be reasonably expected [3]. The packet loss is interpreted by TCP as a 
network congestion proof between a sender and receiver. However, packet loss may be such as 
intermittent hardware faults due to other factors than network congestion [4]. 

To improve end-to-end performance the current efforts take advantage of the empirically 
discovered striping data transfer mechanisms across a set of parallel TCP connections to substantially 
increase throughput. So, application developers and network engineers must have an understanding of 
how parallel TCP connections improve summative throughput as well as the effects on a network. This 
article puts several questions concerning of the parallel TCP connections use. The question number one is 
how the use of parallel TCP connections increases aggregate throughput. The second one is how to 
determine the TCP connections number needed to increase and maximize throughput while avoiding 
network congestion. And the last one, it need to understand how parallel TCP connections affect a 
network, and under what conditions they should not be used. This paper suggests some guidelines for the 
parallel sockets use to maximize end-to-end applications performance whith simultaneously minimizing 
their network effects. 

Current Work 
Applications usually use one of two approaches to improve end-to-end network throughput that 

effectively defeats the congestion avoidance behavior of TCP. The first approach utilizes UDP, which 
puts responsibility for both error recovery and congestion control completely in the application hands. 
The second approach opens network connections of parallel TCP and “stripes” the data (similar to RAID) 



 " : , , " 
, 2014.  16-17 

 

© . 

33 

across a parallel set of sockets. The above two approaches are hostile and don’t permit the light sharing of 
the network bandwidth available to applications [5]. 

Recent works [1, 2, 6] has concidered that the parallel socket approach greatly increases the 
aggregate network throughput available to an application, but some of them report [6] that the speedup is 
not reliable. The working process may be organized to address the issues of poor network performance 
and the unpredictable end-to-end network bandwidth availability. To address unpredictability, the 
Network Weather Service project [7] is working to predict the network bandwidth available between two 
sites on the Internet based on statistical forecasting. Efforts to address poor network performance include 
Bandwidth Brokering [8], Quality of Service (QoS) Reservation [9], and network and application tuning 
pains [4, 6].  

The work devoted to the parallel TCP connections use is fundamentally experiential in nature and 
useful for an application perspective. The works [10, 11] describe about the transfer rate increase of 
medical images over the Internet. In work [12] is described done to increase the TCP throughput over 
satellite links. In [2] is developed a library (PSockets) to stripe transmissions of the data over multiple 
TCP network connections to deliver significantly increased performance on a poorly tuned host, what can 
be compared to the performance through a single TCP stream. Dimensions using the PSockets library for 
striping network I/O established that the use of 12 TCP connections increased TCP performance from 10 
Mbit/sec to about 75 Mbit/sec. In works [13] and [14] authors have both developed modifications to TCP 
that take gain of the positive effects for parallel sockets of TCP. In the work [1] author provides an 
argument that explains why network performance is improved over multiple TCP streams compared with 
a single TCP stream. In [15] has created an extensive measurement infrastructure by the Stanford Linear 
Accelerator network research group to measure the multiple TCP connections effect between input 
Internet sites for the Atlas project. 

This time alot of applications are using or planning to use parallel TCP connections to increase 
aggregate TCP throughput. The ever-present example of this thing is the Netscape browser. It uses by its 
clients a determined value of four for the number of parallel TCP connections [16]. The Grid FTP project 
allows the user to select the parallel TCP connections number to use for FTP data transfer [17]. Storage 
Resource Broker (SRB) has provisions to use multiple TCP sockets to improve SRB data transfer 
throughput [18]. The Internet-2 Distributed Storage Initiative in [19] is investigating the parallel TCP 
connections use to improve the distributed data caches performance. All of this current work has 
investigated the effects of parallel TCP connections from an experiential perspective. Researchers of the 
Stanford Linear Accelerator group have found that the parallel TCP connections number ranges from 4 
(Netscape) to 12 (PSockets) to a number between 4 and 20 depending on the window size. 

On the overall, the effects of using multiple network sockets fairness and efficiency of the network 
have been raised [5, 19, 13]. The traffic shaping mechanism and limit rate [20, 21] have been proposed 
and implemented to effort to prevent aggressive users from using more than their fair share of the 
network. Despite the demonstrated effectiveness the little work has been done to develop a theoretical 
model to validate the use of these optimal values. The models would help us understand the underlying 
mechanisms that allow parallel TCP connections to deliver extremely increased performance; the effects 
of using parallel sockets on the network fairness and efficiency; and under what conditions and 
circumstances should be used parallel sockets. On the next section a theoretical model of parallel TCP 
connections will be developped. It also explain how they take advantage of systemic noncongestion 
packet loss to improve aggregate throughput. 

TCP Bandwidth Estimation Model 
Some research works have resulted theoretical expressions to calculate TCP bandwidth of the 

single stream as a function of packet loss, round track time, size of a maximum segment, along with a 
handful of other various parameters. In [22] there are performed a detailed analysis of three techniques 
and assessed their ability to precisely estimate TCP bandwidth across a wide range of packet losses. The 
most correct model is described in [23] where an approximation of the subsequent form (1) follows: 

 
It is received from the original form to match the scale of Equation (2) by adding MSS. In this equation, 
TCPBW(p) shows  bytes  transmission  per  second.  MSS  is  the  maximum  segment  size,  Wmax is the 
maximum congestion window size, RTT is the round trip time, b is the number of transmitted data 
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packets that is acknowledged by one acknowledgement from the receiver (b = 2), T0 is the timeout value 
and p is  the  packet  loss,  which  is  the  number  of  retransmitted  packets  divided  by  the  total  number  of  
transmitted packets. 

It was found that the equation in [24] is essentially as accurate for packet loss rates less than 1/100 
as equation (1), and it has a much simpler form: 

 
where p, MSS and RTT are the same variables used in (1) equation. C is a constant and BW is the number 
of bytes transmitted per second. To understand the leading mechanisms of TCP throughput, it is useful to 
consider the dynamic behavior of MSS, RTT and p and the result each has on overall TCP bandwidth., 
MSS is the most static amon these three factors. If both TCP session sides have MTU discovery enabled 
[26] within the host operating system, both sides will attempt to negotiate the largest possible maximum 
transmission  unit  (and  as  a  result  MSS)  possible  for  the  session.  The  MSS  setting  depends  on  the  
structural characteristics of the network, host adapters and operating system. Too often, the common 
maximum MTU supported by networks and network adapters is 1500 bytes. In some cases the data link 
layers of routers and switches making up the end-toend network will support larger frame sizes. If the 
TCP connection MTU can be increased from 1500 bytes to 9000 bytes, then equation (2) right hand side 
increases by a factor 6, that increasing a maximum TCP bandwidth by a factor of 6 as well. 

The RTT value is more dynamic during a session than MSS, but less dynamic than p. The lower 
bound on the RTT value is the signal transmission speed from host to host across the network, which is 
essentially limited by the light speed. As the end-to-end network path length increases, the introduction of 
routers and framing protocols on the physical links between the two hosts adds latency to the RTT factor, 
and other factors involved with queuing and, as well, congestion can increase RTT. From an end host 
perspective, however, to substantially improve RTT there is little that can be done. The final factor p 
(packet loss rate) is the most dynamic parameter in conditions to MSS, RTT and p. The avoidance 
algorithm of the TCP congestion in [27] interprets packet loss as an indication of the network congestion 
and the sender should decrease its transmission rate. The packet loss rate p spans many orders of 
magnitude and represents a significant contribution to variability in end-to-end TCP performance in the 
operational Internet. It’s important to note that the packet loss rate has been observed to fall into two 
regimes: packet loss due to network congestion and traffic insensitive packet loss.  

On the next we will present the expression derivation for aggregate TCP bandwidth, describe some 
of the packet loss characteristics on the Internet and explain how these characteristics affects the single 
and multi stream TCP sessions performance.  

If an application uses n-multiple TCP streams between two hosts, the aggregate bandwidth of all n 
TCP connections can be derived from equation (2), where MSSi, RTTi and pi represent the related 
parameters for each TCP connection i: 

 
As MSS is determined on a system wide level by a network architecture and MTU discovery 
combination, it is reasonable to assume that each MSSi value is identical and constant across all 
betweenhosts simultaneous TCP connections. 

It can be assumed that RTT is equivalent across all TCP connections, since every packet for each of 
them will likely take the same converge to equilibrium and network path. Note that since the TCP 
congestion avoidance algorithm is an equilibrium process that seeks to balance all TCP streams to fairly 
share network bottleneck bandwidth [28]. Each stream must either respond to changes in the packet loss 
rate,  RTT,  or  a  combination  of  both  of  them to  converge  to  equilibrium.  Since  all  streams  on  a  set  of  
parallel TCP connections are between two hosts, all the streams should converge to equivalent RTT 
values, as long as the network between the hosts remains uncongested. For purposes of this discussion, C 
can be set aside. So, equation (3) can be modified to: 

 
On equation (4) examination some parallel TCP connections features become apparent. An application 
opening n multiple TCP connections is essencialy creating a large virtual MSS on the aggregate 
connection that is n times the MSS of a single connection. Factoring MSS out of equation (4) produces: 
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It becomes apparent that given the relatively static nature of the MSS and RTT values compared with the 
dynamic nature of p. The packet loss rate p is a primary factor in determining aggregate TCP throughput 
for session of a parallel TCP connection. 

From equation (4) it also is apparent that the increased virtual MSS of parallel TCP connections is 
directly affected by the packet loss rate p and RTT of each connection. RTT has hard lower bounds. They 
are structural and difficult to address. On the other hand packet loss p is  the  parameter  that  is  most  
sensitive to network load. It can be affected by several factors. 

It is observed that packet loss falls down into two characteristic cases: random losses which do not 
due to congestion and congestion related losses. In [25] is found that packet losses tend to occur at 
random intervals in multiple packets bursts, rather than single packet drops, and In [29] is found bursty 
packet loss behavior as well. Additionally, the event of the chance of a packet loss increases when packets 
are in intermediate hops queue and the network becomes loaded. In [3] is found that packet loss 
demonstrates random characteristics when the stream uses a fraction of the bandwidth of available 
network. 

As there is increase of the multiple TCP connections number, the behavior of each packet loss 
factor p is unaffected as long as few packets are queued in routers or switches at each hop in the path of 
the network. In the lack of congestion, it is appropriate to assume that the packet loss proportion will be 
fairly distributed across all connections. So, when the aggregate packet stream begins to create the 
congestion, any router or switch may begin to drop packets. The packet loss which is attributable to each 
TCP stream will be depended of the queuing discipline, and of any phase effects caused by TCP senders 
sharing a network like bottleneck [30]. 

So, when congestion occurs there are four exceptions to the assumption that packet loss is fairly 
distributed. It was been empirically determined in works [31] that three the pathological conditions are 
availeble. One state, lockout, occurs when in a router one stream dominates the queue. The second state, 
usualy drop-tailed queues are arising when queuing algorithms unfairly aim a number of flows through 
the queue with rates of excessive packet loss for newly arriving packets. The third state produces 
transmission time distributions of the heavy-tailed data due to the rates of the congestion and high packet 
loss [32]. Finally, in work [30] in found that the convergence of multiple TCP streams at a congested 
blockage can create phase effects in which one stream unfairly dominates the queue and therefore the 
outbound link. 

The unfair packet loss distribution is an undesirable condition in congested routers [21]. To fairly 
distribute packet loss with providing mechanisms in routers there were designed and deployed new 
queuing schemes, such as Random Early Detection (RED) [21]. For this analysis it is assumed that packet 
loss impacts equally parallel TCP streams. The next example illustrates the multiple TCP streams impact 
in an uncongested network: if it is assumed that MSS = 4418 bytes, RTT = 70ms, and pi=1/10000 for all 
connections, and it is used 

 
 

the upper bound on aggregate TCP bandwidth may be calculated by using (5) equation. Table 1 showes 
the calculation results for a following sockets number. 

Connections 
 

Max. Aggrigate 
Bundwith 

1 
2 
3 
4 
5 

100 
100+100 
100+100+100 
4(100) 
5(100) 

50 Mb/sec 
100 Mb/sec 
150 Mb/sec 
200 Mb/sec 
250 Mb/sec 
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Table 1 – Packet Loss on Aggregate TCP Bandwidth 

At present, as the aggregate network 
utilization increases to the point where queues and 
buffers  in  switches  and  routers  begin  to  be  
overflowed and packets are dropped, then the 
network becomes congested. If the packet loss is 
fairly shared over all of the connections through a 
switch or router due to congestion, the negative 
packet loss effects on the aggregate TCP bandwidth 
for a set of n simultaneous connections is overstated 
by n factor.  So,  if  the  packet  loss  rate  from  the  
previous example doubly increases, the 

multiplicative packet loss rate factor in Table 1 is reducing from 100 to 70.7. For five concurrent streams, 
this reduces aggregate bandwidth from 250 to 176.8 Mb/sec. That counts a reduction of 30%. Even with 
this reduction, however, the aggregate bandwidth of 176.8 Mb/sec using five parallel TCP connections is 
still considerably better than the throughput with only one connection at the rate of the desirable packet 
loss. 

It is some difficult to predict at what point the packet loss will become congestion dependent as the 
number  of  parallel  TCP connections  increase.  There  is,  however,  a  definite  bend  in  the  graph  curve  of  
packet loss what suggest that adding additional network sockets beyond a certain entrance will not get 
better aggregate TCP performance. An examination of Figs 1, 2 and 3 indicates that for a MTU of 1500 
bytes, 10 sockets is the effective maximum number of sockets; for a MTU of 3000 bytes, 5 sockets is the 
effective maximum; and for a MTU of 4418 bytes, 3 or 4 sockets is the effective maximum. The effective 
maximum presented in Figure 3 (MTU 1500) roughly corresponds to the results of Sivakumar [2], who 
found that the point of maximum throughput was 16 sockets or less. Sivakumar did not mention the MTU 
used in [2], but if the default system settings or MTU discovery were used on the system, the MTU used 
was probably less than or equal to 1500 bytes. 

Why Parallel Sockets Work 
Using of parallel TCP sockets would improve aggregate throughput, since one would expect that a 

network would make a best effort for maximization throughput through a single stream. There are sources 
of traffic insensitive packet loss that are not due to congestion. In this random packet loss regime, the 
parallel TCP connection use allows an application to ease the 
negative effects of the packet loss misinterpretation by the 
control algorithm of the TCP congestion. It need to give an 
explanation of why using parallel TCP connections increases 
aggregate throughput. 

The derivation of equation 2 in work [24] uses a 
geometric argument with constant probability packet loss rate 
1/p=(W/2)2+1/2(W/2)2, where W is the congestion window 
size in packets. When a loss event appears every 1/p packets, 
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the slow-start algorithm will decrease the congestion 
window by half. This leads to the «saw tooth» pattern 
shown in fig. 4. 

If the assumption that p is a constant probability is 
modified by the assumption that, for an individual TCP 
stream, it is independent of the loss rate of other TCP 
streams from the same sender on an uncongested 
network, and that for each stream i, pi is  from  a  
distribution identical to the other distributions for loss 
rate, the situation described in fig. 4 can be used to 
describe the effects of parallel TCP connections as 
shown in fig. 5. 

Given that the packet loss rates of parallel TCP connections are not all sensitive to traffic, and that 
packet  losses  occur  in  each  channel  at  the  same  rate  (as  long  as  packet  losses  are  not  due  to  network  
congestion), an interesting effect occurs. If the three streams in Figure 5 are combined into the aggregate 
representation shown in Figure 6, it is clear that using multiple network sockets is in essence equivalent to 
increasing the recovery rate from a loss event from one MSS per successful transmission to three times 
MSS. Note that this increased recovery rate is theoretical and functionally equivalent to using a larger 
MSS on a single channel with the same packet loss rate. 

As the number of simultaneous TCP connections increases, the overall rate of recovery increases 
until the network begins to congest. At this point, the loss rate of the packet becomes dependent on the 
number of sockets and the amount of congestion in the network. The packet loss rate change indicates 
that the network is congested, and that the TCP sender should reduce its congestion window. As the 
number of parallel TCP connections increases, and the higher packet loss rates decrease the impact of 
multiple sockets, the aggregate TCP bandwidth will stop increasing, or begin to decrease.  

Given that the aggregate rate of congestion recovery across the parallel TCP streams is functionally 
equivalent to an increased recovery rate, there is an interesting observation that can be made. TCP 
connections over wide area networks suffer from the disadvantage of long round trip times relative to 
other  TCP connections.  This  disadvantage allows TCP senders  with small  RTTs to recover  faster  from 
congestion and packet loss events than TCP sessions with longer RTTs. Since the use of parallel TCP 
sockets provides a higher recovery rate, hosts with longer RTTs are able to compete on a fairer basis with 
small RTT TCP connections for bandwidth in a bottleneck. 

Selecting the Number of Sockets 
When the packet loss rate p transitions from the random loss to the congestion loss regime, the 

benefits from using additional sockets is offset by the additional aggregate packet loss rate. From the 
previous section, it is apparent that the knee that is present in the TCP bandwidth curve directly 
corresponds to the knee in the packet loss curve. The challenge in selecting an appropriate number of 
sockets to maximize throughput is thus the problem of moving up to, but not beyond, the knee in the 
packet loss curve.  

Any application using parallel TCP connections must select the appropriate number of sockets that 
will maximize throughput while avoiding the creation of congestion. The applications avoid congesting a 
network to prevent congestion collapse of the bottleneck link. In aggreement with the data, adding 
additional TCP connections beyond the knee in the packet loss curve has no additional benefit, and may 
some decrease aggregate performance. 

Determining the point of congestion in the end-to-end 
network a priority is difficult, if not impossible, given the 
inherent dynamic nature of a network. However, it may be 
possible to gather relevant parameters using Web100 from 
actual data transfers, which then can be used in combination 
with prediction methods of statistical time-series to attempt the 
predict of the end-to-end packet loss rate p, RTT and MSS, and 
thus the limit on TCP bandwidth. In addition to use statistical 
predictions to forecast the value of p, it may also be possible to 
use the same techniques to collect and store information on the 
number of parallel TCP connections necessary to maximize 
aggregate performance and avoid congestion. To maximize 
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throughput, the predicted values of p and the effective number of parallel TCP connections can then be 
used  as  a  starting  point  for  a  simple  greedy  search  algorithm  that  adjusts  the  number  of  parallel  TCP  
connections. 

Conclusion  
This work puts the question of how parallel TCP connections can improve aggregate TCP 

bandwidth. It also addresses the question of how to choose the maximum number of sockets necessary to 
maximize TCP throughput while imultaneously and avoid congestion. A theoretical model was developed 
to analyze the questions. The findings indicate that in the absence of congestion, the use of parallel TCP 
connections is equivalent to using maybe a large MSS on a single connection, with the added benefit of 
reducing the negative effects of random packet loss. It is imperative that application developers do not 
arbitrarily select a value for the parallel TCP connection number. If the selected value is too large, the 
aggregate flow may cause network congestion as well and throughput will not be maximized.  
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N. Hrystynets, J. Tsyapych. Haml / sass as an extension to html / css layout with websites. In this research work was 

investigated the relevance replace the standard implementation of Hypertext Markup Html and sheets CSS at sproschynu Haml 
markup and scripting metalanguage Sass, which is interpreted in Cascading Style Sheets CSS, in writing clients' (front end) of the 
website.  

Keywords: layout, Haml, Sass, preprocessing language translation codes, marking the site. 
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. , 
 Haml/Sass [1,2].  

 Haml  Html: 
 
Haml :  
#wrapper 
  %section#content.main-content 
    %header.header 
      %h1  h1 
      .post-date 28.08.2014 
    .post-entry 
      %p . 
      %p . 
 

 html 
: 

<div id="wrapper"> 

  <section class="main-content" id="content"> 

    <header class="header"> 

      <h1>  h1</h1> 

      <div class="post-date">28.08.2014</div> 

    </header> 

    <div class="post-entry"> 

      <p> .</p> 

      <p> .</p> 

    </div> 

  </section> 

</div> 

 
,  - .  -  

. .  
%,  class / id, .  

,   #wrapper,  div. 
, ,  

.  
, , , 

. : 
 
- some_var  = ' ' 

%p 

  = some_var 

 

: 

<p> 

   

</p> 

  
 if, : 

 
.nav.nav-pagination 

  %ol.pages 

    - (1..6).each do |i| 

: 

<div class="nav nav-pagination"> 

  <ol class="pages"> 
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      %li.page 

        - if i == 3 

          %span.current #{i} 

        - else 

          %a{:href => '#'} #{i} 

    <li class="page"> 

      <a href="#">1</a> 

    </li> 

    <li class="page"> 

      <a href="#">2</a> 

    </li> 

    <li class="page"> 

      <span class="current">3</span> 

    </li> 

    <li class="page"> 

      <a href="#">4</a> 

    </li> 

    <li class="page"> 

      <a href="#">5</a> 

    </li> 

    <li class="page"> 

      <a href="#">6</a> 

    </li> 

  </ol> 

</div> 

 
,  

, .  
 [3].   Sass,   

, , , . 
 

h1{ 
      font-size: 12px; 
      color: #ccc; 
    } 
    h1 a{ 
      text-decoration: none; 
      color: #ddd; 
    } 
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, ,  -  
. , ,  -  

. 
 Sass: 

 
h1{ 
      font-size: 12px; 
      color: #ccc; 
      a{ 
        text-decoration: none; 
        color: #ddd; 
    } 
  } 

 
,  Sass , .  HTML-

 -  h1. ,  Sass-  –  h1 
 a,  Sass,  a  h1.  CSS-

,  (  CSS- ).  
.  

.  -  
,  

.  Sass   @extend.  
, ,  h2  h1: 

 
h1{ 
      font: { 
        size: 30px; 
        style: italic; 
        weight: bold; 
        family: Arial, sans-serif; 
      } 
    color: #ccc; 
    padding-left: 10px;  
  } 
  h2{ 
    @extend h1; 
    color: #aaa; 
  } 

 CSS- . 
, . , : 

 
$radius: 8px; 
$vert: top; 
$hor: left; 
 
@mixin corners { 
 
 Border-#{$vert}-#{$hor}-radius: $radius; 
 
} 
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 (Mixin)  Sass , ,  
, . , Sass  CSS  

.  mixin  
 @include. ,  

 [4]. 
 

@mixin border-radius { 
        -webkit-border-radius: $radius; 
 -moz-border-radius: $radius; 
border-radius: $radius; 
} 
.box { 
height: 200px; 
  width: 400px; 
background-color: #cc000; 
@include border-radius; 
} 

 
.  

.  « »  
,  ,  .  ,   

. ,  
,   
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 « » (DataNode), .  
, , « »  

 « » .  HDFS  POSIX,  
 « , , , , , 

» . 
 HDFS, ,  

: 
 :  

,  ,   
. 

  « »:  « »  
, .  «  

» ,  
 « » . 

  / : « » 
(DataNode) - , . 

 HDFS  3 ,  
 HDFS.  

,  HDFS .  
 

, . 
,  

, , ,  
. [2] 

. 
 –   

.  
 

. ,  Hadoop, Hbase,  
, . 

 
, ,  
. ,  
, .   

  ,   
.    

  )  
.  

 – , ,  
.  

, ,  
, ,  

.), . 
,  

.  
 –  –  
 « » ( , ),  

 « » ,  
»  ,   ( ).   

 « » ,  
 ( )  

. 
 ( ,  ,  ,  CRM, HR )  

 « » .  
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(SLA),  
.[3] 

.    
, ,  

 « » .  
 « » .  

: 
Df= (NameNode);                                                       (1) 
Kf=f*Df;                                                                       (2) 

(.): ; 
Df:  f; 
Kf: ; 
 f - , f  

f = {F (1),  F (2),  ...  ..  F (N)} ,   f -   n  ,   F(i) F(j)= ,i j;I,j 

1,2,3,…n; 

Df  ,-  L * L,  L - . 
,  

,  C2DSM. : 
D'

f = CA ( )                                            (3) 
f = M.D'

f                                                                 (4) 
Kf = E(f)Df                                                                (5) 

CA(.): ; 
Df : ; 
M - ; 
E(f) -  f , . 

,   
. 

 ,  
, ; . 

 : ,  
. 

 : . 
 - .  

. 
: , 

, .  
,  

.  
, ,  

, ,  
 

. ,  
. 

. 
  1. 

, . 
: 
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Df, ,  (5), Kf  L. 
 Df, , Df  

D*
f,D*

f ,  (L-i) * (L-i) , i 1; 
Kf  L-I , . 

  2. 

 ?? ?? =1?? ??Kf (i) <n, . Kf (i)  

 Kf. 
: 

Kf (i) , ,  

f = {F (1), F (2), ... .. F (N)},  F (i) ,  = 1,2 .... n,  
. 

 ?? ?? =1?? ??Kf (i) <n,  = 1,2 .... n,  Kf (i)  =  0,  F(i)   f,  

. 
  3. 

 J, J M,  Df = J.Df , . 
: 

 – .  M  Df. 
 J,  Df  J.  

.[2] 
  

 
.  

 « » ,  
. , 

,  
:  

•  ,   
. 

• ,  
 « ». 

• ,  
    . 

 ,  
 

  
1.  http://uk.wikipedia.org/wiki/  
2.  http://uk.wikipedia.org/wiki/  
3.  http://cbto.com.ua/library/hmarna-obrobka-danyh-mif-chy-realnist 
4. . ( , 05.12.02, 13.05.2009),  – .   . -

  ;  
5. ., ., ., ., ., ., . 

 XXI :  -  // 
, . . 80-100, 5 ( ). 
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 POLOLU 3PI 
 

., ., .  Pololu 
3pi.  

.   
. 

:  Pololu 3pi, , ,  
. 6. . 8 

 
., ., .  Pololu 

3pi.  
.  
. 

:  Pololu 3pi, , ,  
. 6. . 8 

 
Petro M. Cherkasets, Pavlo S. Sholom, Oleksii K. Kahaniuk. Mobile agent Pololu 3pi barcode reading subsystem. 

Different types of barcode technology as a way to improve the information gathering accuracy and speed in each of the logistics 
chain links were considered. The software for the barcode reading subsystem was developed and approof of its work was done. 

Keywords: Pololu 3pi mobile agent, reflectance sensor, barcode, software 
Fig. 6. Ref. 8 
 

.  
.  

 
.  

.  
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,  
, , , ,  

.  ,   
, , 

.  
.  

.   –   
,  ( ) ,  

,  ,  .  ,   
, -

,  
, , .  

,  
,  

)  [1]. 
.  

 XXI , 
,  

»; ; ;  
. 

, , , , 
, , -  

,  
. 

, ,  
.  – 

 [2].  
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, . , 
,  

, , ., .- ., 
., .- . [3], . [4] . ,  [5]  

,  
 ( ): , , 

;  
 

;  
 [6]. 

.  
 

,  
, , , , . 

 1,5 – 2 
, .  

, 
, . 

 
 Pololu 3pi. 

.  
 ( )  

.  
 – , , , . 

,   
.  

 [1].  
.   Pololu  3pi.   –   

,  
; 

,  
, ;  

,  Internet; 
,   (  

,  ,   
).  

, .  
 Pololu 3pi , ,  C/C++ 

 ATmega328P  Atmel.  
20  32 , 2  1  EEPROM. 

 (9.5  )   (83  ).   
 9.25  

.  1 ,  
. 

 ( . 1, 2): 
-  (  30:1); 
-  QTR-RC ; 
-  8 2 LCD  (2  8- ); 
- ; 
-  (3  2 ); 
- ; 
-  ( , ),  RESET  POWER; 
- ISP ; 
- ; 
-  LCD ,  ATmega328P; 
- ; 
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- ; 
- . 

 GNU C/C++ ,  
AVR Studio  Atmel , ,  

,  
.  ATmegaxx8  3pi  

 Arduino.  
,  Pololu 3pi , 

,  [7]. 
, .  

 Pololu 3pi  5- , 
 ( . 2).  

.  90º 
,  

.  
, , ,  

 0   1000.  ,   
. 

 

 
. 1.  Pololu 3pi ( ) 

 

 
. 2.  Pololu 3pi ( ) 
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,  1000.  

 [8].  0, , ,  
 0,   1000  ,   
 1  .  ,   

. ,  
,  4000 ,  4- , 
 – 0,  0- . 

 3  
 ( . 2), ,  

, .  
, , ,  

. ,  
 [8].  

.  
,  

.  (EAN, UPC, Code39 )  
,  

, . ,  
 ( . 3 ),  

. 
 

    
 ) ) ) 

. 3. : 
) – ; ) – ; ) – , 

 
 

,  
 ( . 3 ).  

.  
.  

, .  
, . 

 (  
), , 

, ,  
. .  

 
.  
 ( . 3 ).  0  1 .  

,  barcode 
generator utility, . 

 *.ppm.  
 GIMP.  

 ( , 
«computer»).  ( ). 

 (  
), . 
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 GIMP.  
 «computer» : «comp»  «uter» ( . 4).  

.  
 

  
. 4.  «computer» 

 
 4, ,  encoder.exe,  4 . 

. 
,   ASCII, .  

.   
,  ( . 5).  

 USB AVR Programmer.  
 AVR Studio.  

. 
 

 
. 5.  

 
 6  Pololu 3pi . 

 

 
. 6.  

 
.  Pololu 3pi  

,  
.  

. , ,  
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,  .   
. 

 
. 

1. . . . – .: , 2008. – 192 . 
2.  [ ]. : 

http://oldconf.neasmo.org.ua/node/2298. 
3. ., .- ., ., .- . . – .: , 1986. – 360 . 
4. . .  1. – .: , 2006. – 383 . 
5. . .  / . . . . 
 – .: , 2006. – 240 . 

6. .   Pololu  3pi  .  /  .  ,  .  
, .  //  « : , , » – : 

. . 12. – 2013. – . 153-158. 
7. Pololu 3pi Robot User's Guide [ ]. : http://www.pololu.com/docs/0J21 
8. ., .  

 3pi  / . , .  //  «  
: , , » – : . – . 8. – 2012. – . 125–129. 



 " : , , " 
, 2014.  16-17 

 

. 

61 

004.056.5 
 

 
 

 .NET-  
 

  Net- . ,  
 .NetFramework. 

: NetFramework. 
 

.  Net- .  
,  .Net Framework. 

: NetFramework. 
 
Yaschuk A.A.The methods of Net code protection. The actual methods of protection of code of .Net Framework 

programs areconsidered in the article. 
Keywords: NetFramework. 
 

. ,  .NET  (C#, VisualBasic, F# .) 
 IntermediateLanguage,   IL   MSIL.   ,   

 .NET , , , 
, , [1].  

(exe   dll)   .NET   (C#,  
VB.net)  [2].  ,  ,   

.  
,  

.NetFramework . 
.  .NET  Framework   

.  
.  

 [3]: 
-  ( .  ASP.NET).  

,  
,  ,  ,   

, , ,  
 ( . 1). 

 
.1.  

 
.NET- ,  

:  [2]. 
 – ,  WinAPI , 

 IL- .  
: 

- ; 
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- .  
; 

- .  .Net  
 IL- ,  

. 
.  

,  
, ,  

. 
 .NET : 

, .  « »,  
, , ,  

.  « » ,  
, .  

,  ( .2, ).  –  
,  (a, b, c, .... aa, ab, ac ...), ( .2, ).  

 

 
     

.2. ,  
 

 –  
(C#   VB.net),   (  ?123?)  –   

, ,  « »  
, . 

-  (Namespace Flatten, Assembly Merge).  
.  

,  
 (namespase)  (  

).  
-  overload- ,  

,  .   .net   override- ,   
, . , 

. 
- , 

.  
, .  

-  control flow.  
.  

,  « » ,  
.  ,   

,  
,  « »  

 (  br  br.s). 
 ( , )  

 switch. : 
 

if (5 <(3 - 6)) { // IL- ,  } 
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- Invalid IL. , ,  
 ( ).  

:  
 
[STAThread] 
Private static void Main() 
{ 

// Invalidmethodbody. 
} 

. 
- .  

 XOR : 
 
public static string decode(string str, int num) 
{ 
    int length = str.Length; 
    char[] chArray = str.ToCharArray(); 
    while (--length >= 0) 
        chArray[length] = (char)(chArray[length] ^ num); 
    return new string(chArray); 
}     
 

 Substring(),  
.  « »  

,  / . , 
, . 

- .  
 [SuppressIldasm],  

Microsoft - ildasm. . 
- ,  

 manged  unmanaged .net- .  
 unmanaged.  

, . 
 

, . 
Dotfuscator ( .3)– ,  

 [4]. ,  Dotfuscator  
 ( ),  

overload- ; ,  
.Dotfuscator  VisualStudio. 

 

 
.3.  Dotfuscator  
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.Net  Reactor  ( .4)–  ,   

,  
 [5].  

, . 
 

 
.4.  .Net Reactor 

 
DotNetProtector( .5)  –   .NET,   [6].  

 Windows,   DLL ASP  SQL 
.  
 

 
.5.  DotNet Protector. 

 
 JetBrains dotPeek ( .6) [7]. 

 .NET  1.0-4.5   C#,   
VisualStudio, . 
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. 6. #-  HelloWorld,  
JetBrains dotPeek 

 
      

 
 
 

.7.  JetBrains dotPeek  
Dotfuscator ( ), .Net Reactor ( )  DotNet Protector ( )  HelloWorld 

 
. 7.  «HelloWorld»  

.  
: ,  

 .Net- .  
, , 

.  
, , 

, .  
. ,  

 .NetFramework,  
. 

 
 

1. . C# 4.0:  / . — .: « », 2011. — 1056 . — ISBN 978-5-8459-
1684-6. 

2.  ( )   .NET  §1  [ ].  –  :  URL  :  
http://habrahabr.ru/post/74463/– . 

3. .[ ]. – : URL 
:http://citforum.ru/security/articles/obfus/– . 

4. Dotfuscator [Electronic Resource]. – Mode of access :URL :  http://www.preemptive.com/. – Title from the screen. 
5. .NET Reactor[Electronic Resource]. – Mode of access :URL :  http://www.eziriz.com/ . – Title from the screen. 
6. dotNet Protector [Electronic Resource]. – Mode of access :URL : http://dotnetprotector.pvlog.com/ . – Title from the 

screen. 
7. JetBrains dotPeek [Electronic Resource]. – Mode of access :URL : https://www.jetbrains.com/decompiler/– Title from 

the screen. 
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. 11. . 2. 

 
. , . , .   ,  

.  
, . 

: , , , , , . 
 
D. Bodnar, B. Dutchak, R. Mykhalchuk  Some inequalities for harmonic means, their continuum analogs and 

application in control systems.  Several discrete and continuum inequalities of the inverse harmonic mean type are obtained 
in the paper. 

Keywords: inequality, differential, harmonic mean, functional, sum, integral. 
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Bortnyk K.Y. Algorithm for solving integral equations problem of elasticity for anisotropic plate with broken 

crack. The algorithm for determining the NDS broken crack, which is the basis for building energy criterion destruction. To 
determine the NDS built modified integral rivnyannya under which conditions on the banks of the main crack satisfied 
identically. In this approach, an algorithm for solving the problem is simplified because the unknowns will only function on a 
finite, additional cracks, which can improve the accuracy of calculations. 

Keywords: algorithm, modified integral equation, method of mechanical quadratures. 
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, ,  .  

      .  
,  D,  

 LD. , ,  L. -
,   . 

,  
 D .  [2]  

 ,j j  ( j=1, 2),  D  
, ,   

                                     
10 1 20 2

~ , ~j j
j j

A B
z z z z

,                                                  (1) 

 j jz x s y , 1,2;j  js –  [1]; ij –  

; 10 0 1 0 20 0 2 0,z x s y z x s y  , 0 0( , )x y D .  

            1 2( , ), ( , )j jz T z T ,   –  

 0 0( , )x y . 

       1 2( , ), ( , )j jz T z T  
 D  [5] 

' '
1 1 1 1 2 1 2 1( ) [ ( , ) ( ) ( , ) ( )] ( ),D

L

z z T g s z T g s ds z   

' '
2 1 2 1 2 2 2 2( ) [ ( , ) ( ) ( , ) ( )] ( ),D

L

z z T g s z T g s ds z                                 (2) 

 ' /j jg dg ds , 1,2g , 

1 1 1 2 2 2( ) ( ) ( ), ( ) ( ) ( )P P
D D D D D Dz z z z z z , –  ( , ) ,  

.   ,D D  ,P P
D D –  

 D  
  .  

 ' '
1 2( ), ( )g s g s  

 (2)  
 

 ' '
1 1 2 2( ) ( , ) ( ) ( , ) ( ),g s Q Z T g s Q Z T ds Q Z Z L ,                                (3) 
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                              2 4 2 4 2 2
00 10 20 01 02 11ijC a a x a x a y a y a x y                     (10) 

 0/ 90y .  

, -1  (10)  
,1 , 1 .  

 

 1. .  

 (10)  

 
00a  10a  20a  01a  02a  11a  

11C  0,0012 -0,0152 0,0164 0,0044 0,0035 0,0066 

12C  0,0027 -0,0473 0,0527 0,0686 0,0540 0,0030 

21C  0,0014 -0,0210 0,0243 0,0044 -0,0083 0,0004 

22C  0,0047 -0,0499 0,0580 0,2231 -0,0762 -0,0124 
 1. .  

 (10)  

00a  10a  20a  01a  02a  11a  

11C 0,0018 -0,0161 0,0155 -0,0008 0,0011 0,0118 

12C 0,0027 -0,0597 0,0720 0,0469 0,0477 0,0543 

21C 0,0030 -0,0286 0,0290 -0,0095 -0,0052 0,0138 

22C 0,0004 -0,0618 0,0966 0,2093 -0,0666 -0,0313 
 1. .  

 (10) -1 

 
00a  10a  20a  01a  02a  11a  

11C  0,0048 -0,0495 0,0539 -0,0104 -0,0079 0,0274 

12C  0,0110 -0,1400 0,1596 0,0537 0,0246 0,0354 

21C  0,0049 -0,0633 0,0749 -0,0244 -0,0015 0,0004 

22C  0,0108 -0,1375 0,1773 0,1738 -0,0531 -0,0592 
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Hrytsiuk  Yu.,  Hrytsiuk  I.,  Zdolbitsky  A.  Influence  of  specific  supply  voltages  on  the  performance  of  static  

thyristor reactive power compensators. The article contains a detailed analysis of energy processes in the thyristor reactive 
power compensator in their supply voltage of special shape; in particular calculated reactive power and distortion factor for the 
case of power thyristor compensator amplitude-modulated voltage from the source of limited power, as well as the corresponding 
conclusions and identified opportunities for further research in this direction. 

Keywords: bithyristor key modulation voltage, bifurcation, angle control, reactive power. 
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                              ( ) (1 cos )sin (sin 0,5 sin 2 )m mu U q U q  ,                                (1) 

 t ;  - ; mU  - ; q  - , 
 0 2q ,  

 
                        ( ) sin( sin )mu U q ,                                                           (2) 

 0 1q ,  
 ( ) 
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( ) sin cos sin cos sin sinm mu U q U q  

0 2
1

sin [ ( ) 2 ( )cos 2 ]m n
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2 1
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 ( )nI q , n 1, 2, 3, ...  –  q ; n – . 
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 1 2n q . 
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0 2 1 3( ) [ ( ) ( )]sin [ ( ) ( )sin 2m mu U I q I q U I q I q  
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 '
0 2[ ( ) ( )]m mU U I q I q , ' 1 3
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 (2)  0 1q  
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, .  
, ,  

 (1): 

                    (sin 0,5 sin 2 )m
di I q
d

,                                                         (5) 

 m
m

UI
L

 - ; L – . 

 (5)  2 , ( ) 0i ,  
,  

                 1( ) (cos 0,25 cos 2 cos 0, 25 cos 2mi I q q ,                                   (6) 
,  1( ) 0i .  

 (6) ,  
: 

     1

2 , 0 1,
2

2 , 0 2,
2

2arccos cos ,

10 2, arccos

q

q

q

q
q

,                                         (7) 

 
2arccos 1
q

 - . 

 (7) ,  1q0 ,  
 2 2 2 .   

 
2

 ,  2q0  
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2q0 , ,  

 
2arccos cos
q

. 

 (5)  , ( ) 0i ,  
,  

2 ( ) ( cos 0,25 cos 2 cosmi I q  
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Gumeniuk P.O., Gumeniuk L.O., Lotysh V.V. Software to control physical model of multilink vehicle. In the paper 

the necessity of development of active safety systems for multilink vehicles is given. The developed software to control the 
physical model of trailer truck with a guided attached link is described. A method to connect the basic model’s software to a 
Windows-compatible application for data acquiring and recording it for further processing is shown. 

Keywords: multilink vehicle, model, software 
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: ElectriCS Pro, APM WinMachine - CAD/CAE, MSC.FlightLoads, MSC.Mvision, MSC.Construct, 

MSC.Akusmod, , , . 
 
O. , , .  

.  . 
 

. 
: ElectriCS Pro, APM WinMachine - CAD/CAE, MSC.FlightLoads, MSC.Mvision, MSC.Construct, 

MSC.Akusmod, , .  
 
O.K.Zhigarevich, N.V.Sahnyuk, S.M.Moroz. Object electrical systems for electrical calculations.  The purpose of 

this paper is to describe the development of object electrical calculations. The idea is to create a software environment that will 
effectively and conveniently provolyty calculations and reviewing the results of the calculations for the motor power wiring crane 
machines and mechanisms. 

Keywords: ElectriCS Pro, APM WinMachine - CAD/CAE, MSC.FlightLoads, MSC.Mvision, MSC.Construct, 
MSC.Akusmod, design, static data object statistics. 
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Politechnika Lubelska ( ) 
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Ya.V.Lotysh, L.A.Gumenyuk, V.V.Lotysh. Computer simulation model of the sorting devices with an element of 

neurocontrol. We obtain the simulation model of sorting with normal operation and with the regime of neurocontrol. It allows 
you to simulate the work of sorting mechanism. Development of this model allowed to work out a regimes of neuro control and 
neuro work of sorting mechanism. 

Keywords: simulation model, neural system, neurocontrol, sorting objects. 
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 « »,   
.  
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.  

, ,  
 

. 
 Delphi  

 NeuralBase [1] . 
 –  ( , ) 

.1.1). 

 
.1.1. . 

 
,  

 ( .1.2), . 

 
.1.2. . 

 
 : 

 
AbLED1.Checked:=True; 
          Vlivo(); 
           sleep(5); 
          AbLED1.Checked:=False; 
     NazadVpravo(); 
 

 Vlivo()  NazadVpravo() ,  
 Vlivo() ,  NazadVpravo() – . 

,   NeuralBase   
 ( .1.3).  
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.1.3.  NeuralBase. 

 
 –  

.   NeuralNetBP.ResetPatterns.   
 : 

 
SetLength(xInputVector, 3); 
SetLength(xOutputVector, 1); 
 

,  
. , . 

 
xInputVector[0] := 0; 
xInputVector[1] := 0; 
xInputVector[2] := 0; 
xOutputVector[0] := 0.4; 
 

 
NeuralNetBP.AddPattern(). 

 « » ( .1.4).  
TMainForm.Button3Click  prbEpoch.Max .  

 TMainForm.NeuralNetBPEpochPassed  
.  

NeuralNetBP.TeachOffLine [2-5].   
 
  NeuralNetBP.EpochCount := strtoint(Edit2.text); 
  prbEpoch.Max := NeuralNetBP.EpochCount; 
  prbEpoch.Position := 0; 
  NeuralNetBP.TeachOffLine; 
 

 
.1.4.  

 
 TMainForm.NeuralNetBPEpochPassed,  

 ( .1.5), : 
 
prbEpoch.Position := prbEpoch.Position + 1; 
sttError.Caption := FloatToStr(NeuralNetBP.TeachError); 
 

 prbEpoch.Position – ,  
,  sttError.Caption – . 
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.1.5. . 

 
,  

.  
 S , ,  

 Port1RxChar, . 
 Port1RxChar  SetLength(xInputVector, 3). 

,  S ,  . 
, : 

InputVector[0]:=Natusk1; 
        xInputVector[1]:=0; 
         xInputVector[2]:=0; 

 NeuralNetBP.Compute(xInputVector)  
.  

Mas_imov.  
 Mas_imov[1]:= NeuralNetBP.Output[0] 

 pozition(),  
 Mas_imov.  

 R1. 
 R1:=pozition(Mas_imov); 

 R1  R0 ,  (R1) 
 (R0).  Mexanism ,  

. 
Mexanism(R0,R1); 

 
, ,  

.  
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O. Maksimovich, T. Ivanyuk. A numerical approach to the calculation of stresses in anisotropic pitosin with cutouts. 
The algorithm of calculation is worked out tensely - deformed state near cuts in anisotropic plates. 

Keywords: Anisotropy, plate, cut, tension.  
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Yu. Matviyiv. Allocation of stress intensity factor in an elastic matrix in the vicinity of sparingly oriented inclusions 
which rigidity is lower than that of the matrix. Numerical modeling has revealed the distribution of stress in an elastic matrix 
in the vicinity of a sparingly oriented pores and inclusions which are less rigid than the matrix. The maximum values of stress 
near the pore are greater than the corresponding stresses in case of inclusions of the same shape. Therefore, even inclusions with 
rigidity substantially lower than that of matrix could not be considered as pores. The results of numerical modeling agree well 
with analytical calculations.  

Keywords: stress intensity, matrix, inclusion, cavity, destruction, accustic emission. 
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A.A.  Reshetylo,   A.N.  Reshetylo.  Analysis  of  the  existing  automatic  swith-box  car.  The article deals with the 

following types of automatic gearbox as hidrotransformatorna gearbox, automatic transmission besstupenchataja, preselektyvna 
checkpoint. 

Keywords: gearbox (CPR), automatic gearbox, hidrotransformatorna gearbox, CVT, preselekcium checkpoint. 
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L. G. Grinchenko.  Transverse bend of  thin isotope rectangular plate, rigidly fixed in the contour. In the work is studied the 

bend of thin isotop rectangular plate, with definite limiting conditions. Through  the basic functions and the functions of the form are determined 
function of deflexion and angles of normal bending. Numerical calculations of distribution, bending and curving moments in main cutting of the 
plate. 

Keywords: flag, tension, bend. 
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V. Rud', L. Samchuk, U. Povstyana. Modernization of reactor for implementation svs- process porous powder 

materials. Modernized reactor in the process of SHS. The design of the reactor can be used mikrotermoparnu and pyrometric 
methods in the study of porous powder materials. As a result, upgrading reactor design for the synthesis of reliable experimental 
results obtained by observation of the combustion wave for porous powder materials. Conclusions and findings stimulate further 
research and practical research.  

Keywords: reactor, SHS – process, SHS - reaction, porous powder materials. 
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Sereda V.  Modification of the generalized method of solving of integral equations of Fredholm type of the second 
kind.  The paper considers a modification of the generalized method of solving of linear integral equations of Fredholm type of 
the second kind. Its essence is that the domain of the core is divided into finite number of rectangles and on each of these the 
equation is solved by generalized method. Apriori estimation of error of the methods is deduced. 
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D. Somov, V. Satsyk, O.Smolyankin, R.Hrudetsky nvestigated modes of transition hydraulic motor through 
resonance. The use of regime switching oscillations with coordinates X to Y and vice versa to create vibration actuators batch 
vibrotyahovym with great effort by flywheel energy storage. Designed experimental complex can be used for both one-way and 
dry isostatic pressing. 

Keywords: membrane under high pressure, hydraulic vibration module, the transient response. 
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Tymoshchook V. N., Guda O.V.  The investigation of influence of dynamic and constructional parametrs of 
unbalanced vibro-exciters on their self-synchronization   By building the model of self-synchronization of arbitrary number of 
"almost identical" unbalanced exciters placed on a trembling body with one translational degree of freedom is made, and also the 
model double self-synchronization of three unbalanced vibration exciters installed on elastic-suspended durable body that can 
make small plane oscillations. The investigation simulation of self-synchronization of unbalanced vibro-exciters. 

Keywords: vibration machine unbalanced vibro-exiter, self-synchronization, asynchronous motor. 
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L.Yu.Fedik. Naybilshzastosovuyuchi CAD system. The article highlights the relevance and application of CAD tasks. 

The basic features of the most common CAD. In particular:  AutoCAD, CATIA, Pro /  Engineer,  ADEM, Bocad-3D, T-FLEX, 
Compass, Electric, Free CAD, QCad Community Edition, BRL-CAD, Cadmech. Also, the use of CAD, CAE, CAM-systems and 
CAM. 

Keywords: computer-aided design program, detail drawings. 
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N. Hrystynets. Methods in process simulation theoretically investigation of behavior powder mixture. This 

paper studied the vibration parameters for obtaining the gradient forming material with intermediate values of the height 
of the existing layers and heterogeneous characteristics of the height of the sample. 

Key words: vibration molding, plastic deformation gradient separation, modeling, dispersed mixture. 
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Ch vnyukYU., HerasymchukH., umenyukYU.,DikterukM.Use of model of mathematical pendulum in the 

analysis of nonlinear vibrations of frame of machine-tools for the dynamic balancing. In  the  article  proved  a  model  of  
mathematical pendulum for the analysis  nonlinear oscillations frame machines for dynamic balancing. For the case of non-linear 
equations (equation of a mathematical pendulum oscillations of viscous friction) was used Methods of Van der Pol and Krylov-
Bogolyubov. 
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Oleh Herasymchuk, Nataliia Lishchyna, Halina Herasymchuk. Accounting and rating assessment system of 

higher education institutions teachers.  This article describes a system developed rated and accounting activities of employees 
of the university. Considered indicators for assessment and their impact on the formation of the rankings. 
  words:  accounting, rating assessment system, scientific work, activity of teachers, publications, participation in 
conferences 

Introduction  
According to the “Principle of organization of the educational process in higher education 

institutions”' working hours of a teacher is determined by the volume of its academic, methodical, 
scientific and organizational responsibilities in current academic year, reflected in the individual working 
plan. Decree of the Ministry of Education of Ukraine  450 of August 7, 2002 regulates the volume of 
academic work of a teacher (annual academic load) according to the Law of Ukraine “About Higher 
Education” - no more than 900 hours. At the same time, annual working hours of a teacher are 1548 
hours, which include so-called “teacher’s afternoon working load” and include designated hours to 
prepare for lectures and practical classes, writing articles, monographs and more. 

Main part 
To display and evaluate full activity of teacher we must have definite criteria for estimation of such 

activity that would increase the effectiveness of teachers’ work and help to reduce misunderstandings or 
conflicts. 

The subject for this article is a system of statistical data collection on scientific papers conducted 
by teachers. The aim is to create a system of accounting and rating assessment of activity of higher 
education institutions teachers, which will provide the use of systematic connection between scientific 
researches of teachers and work of other teachers, which will summarize and detail the results of 
scientific work and statistical efficiency of activity of teachers. 

Decision on automation of scientometric and accounting data will give employees of Ukrainian 
universities possibility to function in a single informational space. 

So the benefit of automated systems over existing is a single electronic archive of scientometric 
and accounting data of teachers (fig. 1). 



 " : , , 
" , 2014.  16-17 

 

© , ., . 

161 

 
 

Fig. 1 – Scientometric data of a teacher 
 
Activity results of teachers can be divided into several scientometric data points: 
“Rewards and promotions” - enclose the information about teacher’s achievements and has basic 

attributes: type, title - for additional information, date of issue; 
“Advance training” - contains information about obtained academic degrees and titles and contains 

data on passed type of work, name of work and date of issue;  
“Publications” - include publications of teacher by categories, and also data on work as chief editor 

or executive secretary for production of scientific publications. Has the attributes: type of edition, title - 
which must be recorded in accordance with current requirements to design of bibliographic records, 
number of copyright pages, hours of classes and hours of self-study of textbook (manual, publications, 
etc.); according to these data edition rating is defined, in case when scientometric record of category 
“chief editor work” or “executive secretary work” is created, name of journal is recorded instead of title;  

“Educational and methodical work” - includes educational and methodical work of teacher by 
categories, as well as data on work as chief editor or executive secretary for the production of scientific 
publications. Has the attributes: type of edition, title - which must be recorded in accordance with current 
requirements for design of bibliographic records, number of copyright pages, hours of classes and hours 
of self-study of textbook (manual, publication, etc.), according to these data edition rating is defined;  

“Conferences” - information about participation in conferences, conferences may be foreign, 
teacher can participate in them as organizer, one of the members of the organizing committee or as 
reporter, when teacher made report on conference he indicates its theme; 

“Exhibitions” - information on participation in exhibitions, exhibitions can be foreign, teacher can 
participate in them as an organizer, one of the members of the organizing committee or as reporter, when 
teacher made  report on exhibition he indicates its theme;  
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“Seminars”- information on participation in seminars, seminars can be foreign, teacher can 
participate in them as an organizer, one of the members of the organizing committee or as reporter, when 
teacher made  report on  seminar he indicates its theme;  

“Intellectual property” - contains information about obtained patents and certificates of authorship, 
each item of intellectual property has attributes: type, title, date of issue;  

“Work with young scientists” - data on young scientists, their surname, name and patronymic, type 
of work, subject and presenting date; 

“Work with students - data on students, their surname, name and patronymic, type of work, subject 
and presenting date; 

“Public Work” - information about public activity - curatorship in group, assisting in preparation of 
various student contests, organization of works with set of entrants at school;  

“Contracting work” – information  about contracting work introduced; 
“Work as an expert” - information about work as opponent, reviewer,  expert of Higher Expert 

Committee, State Expert Committee, as well as about work in scientific councils.  
Accounting system of personal teachers’ achievements - a system which can operate many users 

with and it has centralized control. This function is performed by specially assigned staff - moderators 
and administrators. 

The duties of system moderator include: 
- creation of types of publications, awards and promotions, public work, educational and 

methodical work, work as an expert, advance training, intellectual property, conferences, exhibitions, 
seminars, contracting work, work with young scientists and students; 

- information management of departments and faculties. 
The duties  of  administrator  are  all  the same as  that  of  moderator,  but  with possibility  to  add and 

edit users, generate reports of rating and work of users. Figuration of designed system is presented in fig. 
2.  

 

 
Fig. 2 – Accounting system of personal teachers’ achievements  
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Conclusion 
Implementation of presented system will provide precise control over availability and motion of 

personnel and scientific data of teachers in higher education institutions. 
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Hubal H. M. Pedagogical scenario and its psychological characteristics in the teaching of higher mathematics. In 

the article pedagogical scenario and its psychological characteristics in the teaching of higher mathematics are considered. It is 
proved the importance of pedagogical scenario taking into account psychological laws of learning.  It is presented ways to 
improve the quality and effectiveness of learning higher mathematics using pedagogical scenario and its psychological 
characteristics in the teaching of higher mathematics. An example for creation of pedagogical scenario is presented.  
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V.V. Kabak. Multimedia in the preparation of future specialists of engineering and pedagogical skills. The article 

studies the impact of multimedia on the formation of a competent engineer individual teacher. The basic advantages and 
disadvantages of their use in the preparation of future engineers and pedagogical skills. Ways of increasing the use of multimedia 
in higher education. 

Key words: multimedia, engineer-teacher, visual environment, interactivity, technology training, multimedia resources. 
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