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 DDOS-  DDOS-  FLOOD-ATTACK 

., ., ., .  DDoS-  
DDoS-  flood-attack.   DDoS- ,   

 
.  DDoS-  flood- . 

: DDoS- ,  DDoS- , flood- , . 
 

., .,  ., .   DDoS-  
DDoS-  flood-attack.  DDoS- ,  

 
.  DDoS-  flood- . 

: DDoS- ,  DDoS- , flood- , . 
 
Bagnyuk N.V.,  Melnyk V.,  Klekha A.V.,  Nevidomskyy I.A. Types of DDoS-attacks and detection algorithm of 

such DDoS-attacks as flood-attack. The article considers the existing types of DDoS-attacks and their essence, and some 
methods of struggle and counter these attacks in order to ensure a reliable and continuous operation of a computer network and 
its components. Also, the counteractive algorithm DDoS-attacks flood-type attack. 

Keywords: DDoS-attack, types of DDoS-attacks, flood-attack, computer network functioning. 
 

. 
 –  ,   

. , 
, .  

,   
. ,  

.  
 DDoS-  Cisco Systems. 

 DDoS-  
. 

.  
,  (DoS- )  

 (DDoS- )  
.  DoS- , 

 
. 

 DDoS-  ( .1) [7]. 
 

 
.1.  DDoS-  
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: 
– Intruder: ; 
– Master: ; 
– Daemon: ; 
– Victim:   . 

 US-CERT : 
  (  
); 
 ; 
 ; 
  (  DoS-  

); 
 ; 
 «hit offline», . 

 « » ,  
. ,  

,  
, .  

 – ,  
, , .   

 

 
. 2.  DDoS-  

 
 DDoS-  

 Peng  T.  Ong,  Jaydip  Sen    Ashish  Gupta.   
,   .  

,  .   
 DDoS   

. , , ,  
, . , ,  

,  
DDoS. ,  

. 
, ,  

.  
DDoS,  ,   

.  Web-
,  ,  ,   

, , ,  
. 
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DDoS- .   DDoS-  
: 

 ,  
.  

, 
; 

 ,   
, , ,  DoS/DDoS.  

 DDoS.  
, .  IP  
,  ,  .   

,  
 DDoS . ,  

 DDoS,  
.  DDoS.  

 DDoS, ; 
 , ,  

 DDoS. ,  
,  DDoS, . 

 1  DDoS-  
. 

 
 1.  DDoS-  

 
DDoS-  

 
Intruder-to-master  

 
Master-to-daemon  

 
Daemon-to-master  

Trinoo 27665/tcp 27444/udp 31335/udp 

TFN ICMP Echo/Echo Reply ICMP Echo Reply ICMP Echo/Echo Reply 

Stacheldraht 16660/tcp 65000/tcp ICMP EchoReply 

Trinity 6667/tcp 6667/tcp (  33270/tcp)  

Shaft 20432/tcp 18753/udp 20433/udp 
 

 " "  
. 

 DoS  :  ,   (crash  services)   (flood  
services). 

 DoS  .   
: 

 , ,  
; 

 , , 
; 

 , ,  
 TCP; 

 ; 
  
, . 

 DoS , : 
– , ; 
– ; 
– , ,  

; 
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– ,  
, ; 
– . 

 3 ,  
 (DRDOS- ).  DRDOS-  

 ( )  
. . , 

.  DRDOS  
.  DDoS- ,  

. , ,  
 « »,  « »  

, « »  IP-  
 IP- . ,  

,  DDoS.  DDoS- ,  
DRDOS .  ,  ,   

. ,  IP-  
.  .  ,  DRDOS  

, . 
 

 
. 3. DR-DoS-  

 
HTTP flood ,  HTTP- . HTTP flood  

.  HTTP 
 TCP,  IP- .  

 IP- . ,  HTTP  
, . , 

 HTTP-  
. , ,  

, . ,  HTTP  
, ,  

. 
SYN flood-  TCP, ,  

 SYN ,  
.   SYN  flood- ,   SYN   IP-

, .  
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, , .  
,  .   IP- ,  

 SYN flood- ,  
.  

. . , ,  
, . SYN flood-

. 
Smurf-  ICMP flood,  ICMP-  echo- , 

 IP  ,     
. : , . , 

 ICMP echo-  
.  ,   

,  ICMP echo- , .  
 Smurf-  IP  

. , Smurf- ,  
. 

. 
 DDoS- .4. 

 

 
. 4.  DDoS-  

 
 

,  DDoS-
, ) . 

 
.  « » ,  DDoS-

,  
, . 

 DDoS  
. , :  

1) ; 
2) ; 
3) , ; 
4) , . 
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 5  DDoS- .  
, . 

, .  
 IP ,  

. 
  IP  .  

,  n, ,  DDoS- .  
 IP  5 . .  

 flood- .   
 n. 

 

 5  IP  

 
 > n  1 

 80-

      

(k* .)?

 
 IP  

 
iptables?

 
. 5 –  DDoS-  

 
,  DDoS-  

. ,    IP- .  
 Python  (dictionary): 

for i in range(len_line-1):    //len_line –  
 item = my_file.readline() 
 item = string.split(item, " ") 
 d[item[2]]=item[3] // d – dictionary,   
 l+= [item[2]] 

  
 dictionary  n 

 1 :   
for i in range (t+1): 
 l2=[] 
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 for item in l: 
  if (float(item) > i) and (float(item) < (i+1)): 
   l2.append(d[item]) 
 l3+=[x for x in set(l2) if l2.count(x)>n]  
l3 = [e for i,e in enumerate(l3) if e not in l3[:i]] 

 l3  IP- ,  DDoS- .  
5  iptables. 

. , DDoS-  
.  

. ,  
,  

. 
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 004.94 
. ., . 

 
 

 COM-  WINDOWS  ANDROID 
 

., .  com-  Windows  android.  
 COM-  Windows  Android.  

,  COM- . 
: , COM- , Android, . 

 
, .  com-  Windows  android.  

 COM-  Windows  Android. 
,  COM- . 

: , COM- , Android,  
 
Bortnyk K., Prokopyuk M. Working with com-port in Windows and android In this article highlights the actual 

issue currently working with COM-ports in Windows and Android. A most common, simple and most effective ways to work 
with COM-ports. 

Keywords: algorithm, COM-port, Android, file. 
 

, ,  
 rs232  

: , ,  - 
.   turbo  pascal,   delphi   

. ,  
,  - 

 
, . 

 (  
)  

. , ,  
 com1   dos,   -  ,   

.  dos-  bios 
 " ".  Windows, ,  

api. 
 Windows ,  

 CreateFile. : 
  HANDLE CreateFile( 
     LPCTSTR               lpFileName, 
     DWORD                 dwDesiredAccess, 
     DWORD                 dwShareMode, 
     LPSECURITY_ATTRIBUTES lpSecurityAttributes, 
     DWORD                 dwCreationDistribution, 
     DWORD                 dwFlagsAndAttributes, 
     HANDLE                hTemplateFile 
    ); 

 COM- ,  
.  32-  

handle,  
. 

 CreateFile: 
 lpFileName - .  :  " 1",  " 2",  " 3",  

4", " 5", " 6", " 7", " 8", " 9", , 
 "\ \. \ 47". 
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 dwDesiredAccess - . ,  
. ,  

: 0000000hex  
"GENERIC_READ | GENERIC_WRITE". 

 dwShareMode - .  
, .  
 0 ( ). 

 lpSecurityAttributes - .  
 0 ("NULL"). 

 dwCreationDistribution - .  
,  00000003hex 

("OPEN_EXISTING"). 
 dwFlagsAndAttributes - .  

,  0 ("NULL"). 
 hTemplateFile -  " " -

 0 ("NULL"). 
1: 

Com_Handle = CreateFile("COM1", GENERIC_READ | GENERIC_WRITE, 0, NULL, 
OPEN_EXISTING, 0, NULL); 

-
. 

 API  WriteFile  
kernel32.  API  ReadFile  
kernel32. 

 WriteFile  ReadFile: 
BOOL ReadFile( 
  HANDLE hFile, //  C  
  LPVOID lpBuffer, // ,  

 
  DWORD nNumberOfBytesToRead,// ,  
  LPDWORD      lpNumberOfBytesRead, // ,  

 
  LPOVERLAPPED lpOverlapped    //  OVERLAPPED. 
 ); 
BOOL WriteFile( 
  HANDLE hFile,//  C  
  LPCVOID      lpBuffer,// , ,  

.  
  DWORD nNumberOfBytesToWrite,// ,  

. 
  LPDWORD lpNumberOfBytesWritten,//  ,  

 
  LPOVERLAPPED lpOverlapped //  OVERLAPPED 
 ); 

 DCB.  
 –  COMMTIMEOUTS.  

, .  
: 

typedef struct _DCB { 
      DWORD DCBlength;            //  (DCB) 
      DWORD BaudRate;             //  
      DWORD fBinary:1;            //  
      DWORD fParity:1;            //  
      DWORD fOutxCtsFlow:1;       //  CTS 
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      DWORD fOutxDsrFlow:1;       //  DSR 
      DWORD fDtrControl:2;        //  DTR 
      DWORD fDsrSensitivity:1;    //  DSR 
      DWORD fTXContinueOnXoff:1;  //  XOFF 
      DWORD fOutX:1;              //  

 (XON/XOFF) 
      DWORD fInX:1;               //  

 (XON/XOFF) 
      DWORD fErrorChar:1;         //  
      DWORD fNull:1;              //  
      DWORD fRtsControl:2;        //  

 RTS 
      DWORD fAbortOnError:1;      //  

 
      DWORD fDummy2:17;           //  
      WORD  wReserved;            // ,  0 
      WORD  XonLim;               // .  

 XON 
      WORD  XoffLim;              // .  

 XOFF 
      BYTE  ByteSize;             //  
      BYTE  Parity;              //  0-
4=no,odd,even,mark,space 
      BYTE  StopBits;             //  0,1,2 = 1, 
1.5, 2 
      char  XonChar;              //  XON 
      char  XoffChar;             //  XOFF 
      char  ErrorChar;            //  
      char  EofChar;              //  
      char  EvtChar;              //  
      WORD  wReserved1;           //  
  } DCB; 

 DCB  API  kernel32: 
BuildCommDCB –  DCB ,  

.  
 mode MS-DOS. 

SetCommState –   
 DCB. ,  

. 
GetCommState –  DCB . 

, .  
 CloseHandle  kernel32. 

 CloseHandle: 
BOOL CloseHandle(HANDLE hObject); 

 COM-  Android, . 
   Virtual Serial Port  TCP_SerPort,  

 Android.  
 Irssi ConnectBot  USB Host.  

,  android-serialport-api. 
 Java  JNI  

 USB . 
 4  Android  

COM-  USB. 
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: 

 USB-RS232 ; 
  “ ”  Android ; 
 . 

: 
  USB ; 
 , . 

 Android NDK –  
 Java.  snv  

 Serial port RS232. 
 Android  /jni  

 /jni ,  svn (  /jni)  
Android. : 

 SerialPort.java; 
 Application.java; 
 SerialPortActivity.java; 
 SerialPortFinder.java. 

 COM ,  
. ,  *nix  

 /dev.   baud  rate,  
 Application.java . 

String path = -path to device-; 
int baudrate = -baud rate-; 

 SerialPortActivity.java  Activity  
 protected abstract void onDataReceived (final byte [] buffer, final int size).  

 Activity,   Serial  Port,  ,  
 onDataReceived, . 

@Override 
protected void onDataReceived(final byte[] buffer, final int size) { 
runOnUiThread(new Runnable() { 
public void run() { 
//TO DO your logic 
} 
}); 
} 

 
 SerialPortActivity.java. 

 SerialPortFinder.java  getAllDevices()  
getAllDevicesPath() . 

 OutputStream,  
 SerialPort.java, COM . 
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mOutputStream.write(new String(“text”).getBytes()); 
mOutputStream.write('\n'); 

 Android  SerialPort.java   
 System.loadLibrary ("serial_port"): 

private native static FileDescriptor open(String path, int baudrate, 
int flags); 
public native void close(); 
static { 
System.loadLibrary("serial_port"); 
} 

 serial_port  -  ,   C   
 NDK.  make  /jni/Android.mk.  SerialPort.c  / 

jni  Serial port.  
COM  Data bits, Parity, Stop bits  

 termios, , : 
cfg.c_cflag |= ~PARENB; 
cfg.c_cflag &= ~CSTOPB; 
cfg.c_cflag &= ~CSIZE; 
cfg.c_cflag |= CS8; 
(Data bits=8, Parity=none, Stop bits=1) 

 SerialPort.c  
: 

1.  
2.  NDK. 
3.  - set NDK_PROJECT_PATH = <path to your android 

project> 
4.  - ndk-build. 

 /libs .  
 Android : 

adb install <path to you .apk file> 
 serialPortFinder ,  USB-RS232  

,  /dev. 
,  

 Windows  Android.  
 

.  
 

1. . . , . . , . . ; . - .: , 1989. - 
416 . 

2. https://ru.wikibooks.org/w/index.php?title=COM- _Windows_( ) 
3. http://www.lammertbies.nl/comm/info/RS-232_specs.html 
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., ., . 

 
 

 ARM  
 

 
., .,  ARM  

.  
 ARM.  

. ,  ARM  
, . 

: ,  ARM, , , 86. 
 

., ., .  
ARM .  

 ARM.  
. ,  ARM 

, . 
: ,  ARM, , , 86. 

 
Grunjuk S., Miskevych O., Datsyuk S.The evolution of microprocessor technology based on the ARM 

architecture and its influence on the development of computer technology. In the article the development of microprocessor 
technology-based architecture ARM. With the development of mankind became necessary to use more powerful computing with 
low power consumption. Systems that are based on the ARM architecture microprocessors are becoming more turns, ie they are 
used in mobile gadgets. 

Keywords:microprocessor architecture ARM, gadget, computer science, architecture x86. 
 

. , ,  
.  

 30 ,  
. , ,  

86. , 
 ARM .  

 ARM  
 Acorn  Computers  (  ARM  Limited),   

 - 86.  
 ARM,  

 x86, , ,  
 

 x86. 
 ARM.  ARM  

ARMHoldings (  AdvancedRISCMachines).  
ARM  1985 .  ARM 

, . 
 32-  ARM -  

,  32-  
. 3  64-  ARM,  

. 
 ARM : « » ,  

 ARM7, ARM9  ARM11,  Cortex,  « » 
Cortex-A, Cortex-R  Cortex-M. . 1 ,  
ARM . 
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.1.  ARM 
 

  ARM. ,  
 x86,  Intel  AMD,  

CISC (ComplexInstructionSetComputer), . ,  
,  CISC,  

, . , . 
 

 
 

. 2.  ARM1 -  Acorn Computers,  VLSI 
 

 ARM  
RISC (Reduced Instruction Set Computer).  

, . ,  
 - 86  ARM,  

. 
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86 , 
, , ,  

.   ARM  « »   
 

: , . 
 

 
 

. 3.  x86 (  CISC)  ARM (  RISC) 
 

 ARM ,  
. 

 ( . 
System on a chip). 

,  
, , ,  

.  
, . 

 
ARM Limited, . , 

 ARM Limited (  Mali)  Qualcomm (  Adreno)  
NVIDIA (  GeForce ULP). 

 Imagination  Technologies,  ,   
 PowerVR, .  

. 
ARM 86 .  – . 

ARM , 86.  
 ARM   x86  -   RISC   CISC.   

:  i486DX, x86-  
RISC- . , ,  

,  
,  RISC- .  x86 

 CISC-  RISC- :  
 CISC-  RISC- .  

,  CISC-  " "  RISC- , 
. ,  

. 
 ARM .  ARM Limited  

.  
 –  ARM, 

.   
STMicroelectronics, HiSilicon  Atmel,  IT- ,  - Samsung, 
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NVIDIA  Qualcomm.  
 ARM Limited. 

 
 ARM- ,  - .  

,  
. ,  3G-  -  

 ARM. 
,  ARM Limited  

$ 0,067 . ,  
. 

,  ARM  
.  Qualcomm, MediaTek, 

Apple, Samsung  NVidia.  5 ,  
 ARM  Apple.  

Apple  A8X  
,   Intel,  Qualcomm,  

Samsung  Nvidia. , . 
 Apple  

,  ,  
 Apple . Intel  

.  Qualcomm, Samsung  Nvidia  
. 

.  Intel ,  
 Apple  iPad .   

.  
,   IntelAtom (  Silverthorne)  ,  ,  

,  2-3 .  
. ,  

Apple  ,   A4,   
 iPad  iPhone 4. 

 ARM . 
 AMD.  2014  ARM-

,  Seattle.  
 Berlin.   « »  ,   

 APU, . 
Warsaw,  Intel  

. 
 Seattle ,  

 AMD  ,   
.  FreedomFabric, 

 AMD  SeaMicro. 
,  

 ARM  .   
,  

 64- , . ,  
 64- ,  

,  
. , . 

 2014 ,  
, ,  

. 
AMD  ,   Seattle  ,   2   

,  OpteronXKyoto.  
 8  128 ,  

 10-GbEthernet. 
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, ,  Berlin  
 AMDCPUSteamroller. ,  

.  
AMDHeterogenousSystemArchitecture.  Warsaw  12  16  
Piledriver,  OpenCompute 3.0 , ,  

. 
 Digitimes Research,  

,  ARM,  50 .  
 20 ,  0,2%  

.  2017  ARM-  1,06 
,  10-15 . 

,  
 170%. ,  

 ARM  Windows Server.  
 ARM ,  

 150  180 . 
 ARM?  5  

.  
, ,  

 Snapdragon 820.  
ARM  Cortex-A72,  

. 
, , Cortex-A72  

 Cortex-A15  Cortex-A57  3,5  2 .  
64- ,  2,5 ,  

 3 ,  ARMbig.LITTLECortex-A72  
 Cortex-A53,  

. 
 75  

. ,  ARM ,  
 40-60 . ,  

 50 ,  
. ,  

 " ". 
 ARM  Mali-T880,  

 40  Mali-
T760.  Cortex-A72, ,  

, .  
 4 . 

.  AMD   
. , , ,  

, -
. , ,  AMD 

 
86.  

       
1. ARMv7-M Architecture Reference Manual // ARM Limited. 

http://www.eecs.umich.edu/courses/eecs373/readings/ARMv7-M_ARM. 
2. ARM Processor Architecture // ARM Limited. http://www.arm.com/products/processors/instruction-set-

architectures/index.php 
3. ARM Architecture Reference Manual ARMv8, for ARMv8-A architecture profile // ARMLimited. 

http://www.cs.utexas.edu/~peterson/arm/DDI0487A_a_armv8_arm_errata.pdf 
4. Guy  Larri.  ARM810  –  Dancing  to  the  Beat  of  a  Different  Drum  //  ARM  Limited.  

http://www.dlhoffman.com/publiclibrary/software/hot_chips_papers/hc96/hc8_pdf/4.1.pdf 
5. VLSI Technology Now Shipping ARM810 // EE Times. http://www.eetimes.com/document.asp?doc_id=1208831.  
6. Cortex-M0 Specification Summary // ARM Limited. http://arm.com/products/processors/cortex-m/cortex-

m0.php?tab=Specifications. 
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  004.413 (045) 
. ., ., ., .,  

 
 

 
 

., ., . .   
 

. -
.  

. 
: , , , , , 

. 
 

., ., . .  
 

.  
.  

. 
: , , , , 

, . 
 

elnyk K., Zhigarevich O., Moroz S. Research and development of the group organizer. The article deals with 
the importance of providing the user with a convenient and reliable means to manage their own time and set goals. Provides a 
solution to this issue through the use of software-organizers. Invited to the author's vision to solve this problem by applying the 
developed program. 

Keywords: organizer, group organizer system, information technology, automated system software. 
 

.  
.  ,  ,  ,  ,   

. ,  
. ,  

,  
. . ,  

 – .  
, , 

.  
, .[1, 2] 

 –  
. ,  

.  ,   
, , 

 
. ,  

. 
. , ,  

,  Microsoft Outlook,  
, .  

 Google Mail. ,  
. 

,  
, .  

,  
.  

   
. 

. 
 –  ( )  
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.  
, . 

 
. : 

1) ; 
2) ; 
3) . 

. 
,  26  1995 . "  

"  
 ( )  

. 
 5-  6- ,  

, , . 
. 57  ( ) 

. 
 ( .  organizer)  –  ,   

, ,  
.  

, ,  
: ,  

. 
 21  

. ,  
, . . , 
, : , ,  

. 
.  

, , . ,  
,  

 « ».  
 (NAPO). 

 - ,  
,  

, ,  
. . 

 
: 

• ; 
•  ( ); 
•  ( ); 
• ,  ( , ); 
•  ( )  

; 
• . 

, 
, ,  

, .[4] 
,  

, -
.  ,  -

. .  
 Microsoft Exchange Server  Microsoft Outlook  
 Outlook Web Access. 
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 -  
,  ,   

. 
 

, . 
,  

.  
,  

 (object-oriented analysis and 
design  (OOAD)  process).  ,  ,  ,  
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using cloud services transport logistics, an example of using the cloud server to control the routing means city. Submitted by 
economic efficiency of the system. 
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Melnyk V., Klimchuk N. Basic concepts of object-oriented databases and their problems. The article shows the 

basic requirements that must satisfy the database to be classified as an object-oriented database. Were considers problems and 
conflicts that arise in the way of agreeing the specification of object-oriented model and the search for a unified system of 
management of object-oriented database. Also, were analyzed existing requirements for object-oriented databases. 
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Melnyk V. Using a conventional socket API for hadoop file systems.  Hadoop is an implementation (frame) for 

distributed computing programming with open source code, based on MapReduce model. It initially is integrated with the 
Hadoop Distributed File System (HDFS) at the user level. In this article the Hadoop Filesystem Agnostic API (HFAA)is introduced to 
allow Hadoop to integrate with any distributed file system over TCP sockets. With this API, HDFS can be replaced by distributed file 
systems such as PVFS, Ceph, Lustre, or others, thereby allowing direct comparisons in terms of performance and scalability. Unlike previous 
attempts at augmenting Hadoop with new file systems, the socket API presented here eliminates the need to customize Hadoop’s Java 
implementation, and instead moves the implementation responsibilities to the file system itself. Thus, developers wishing to integrate their 
new file system with Hadoop are not responsible for understanding details of Hadoop’s internal operation.  

In this case, an initial implementation of HFAA is used to replace HDFS with PVFS, a file system popular in highperformance 
computing environments. Compared with an alternate method of integrating with PVFS (a POSIX kernel interface), HFAA increases write 
and read throughput. 

Keywords: socket API,  Hadoop file system, Distributed computing, Hadoop’s Java implementation 
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Melnyk V.M., Bagnyk N.V., Melnyk K.V. Data knowlage exchange algorithms using in the multi-soket operating 

systems for multicore servers. Major chip manufacturers have all introduced multi-core microprocessors. Multi-socket systems 
built  from these processors are routinely us for running various server applications.  Typically,  each rocessor in such a system 
shares a cache at either the L2 or L3 level. Depending on the application that runs on the system, intersocket cache-to-cache 
transfers can affect overall performance. This paper presents a new operating system (OS) scheduling optimization to reduce the 
impact of such inter-socket cache-to-cache transfers.  

By observing the pattern of cache-to-cache transfers between every pair of threads for each scheduling quantum and 
applying four different algorithms, we come up with a new schedule of threads for the next quantum. This new schedule 
potentially cuts down the inter-socket cache-to-cache transfers for the next scheduling quantum. We studied the impact of these 
algorithms on 18 real-world benchmarks. For the benchmarks we studied, inter-socket cache-to-cache transfers are down by as 
much as 99.3% on some benchmarks and, on average, between -5.5% and 24% depending on the scheduling algorithm employed.   

Keywords: Scheduling Algorithms, cache memory, cache memory, cache-to-cache transfers, performance, process 
scheduling management, multiprocessor server, threads. 
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,  – Jelly 

Bean 4.1 API16 (37,3%) (  Gingerbread 2.3.3 API 10 (36,3%)).  
 hdpi normal (34,5%),  Motorola MB526  AVD . 

.  
, ,  

,  
, ,  

. 
AndroidManifest.xml.  AndroidManifest.xml  

.   AndroidManifest.xml.   
,  XML-  Manifest Editor 

),  
. 

: 
–  Java- , ; 
–  – , ,  

, , ; 
–  API  

; 
–  ,  

; 
–  API Android, ; 
– ; 

 Android ,  
. ,  

, . 
 <manifest>.  

 <application>  <uses-sdk>.  <application>  
, . 

, , .  
. , ,  

. 
, , : 

 
<?xml version="1.0" encoding="utf-8"?> 
<manifest xmlns:android="http://schemas.android.com/apk/res/android" 
package="com.naidiuk.mp" > 
<uses-permission android:name="android.permission.INTERNET" /> 
<uses-permission android:name="android.permission.CALL_PHONE"/> 
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<uses-permission android:name="android.permission.SEND_SMS" /> 
<uses-permission android:name="android.permission.VIBRATE" /> 
<application 
        android:allowBackup="true" 
        android:icon="@drawable/ic_launcher" 
        android:label="@string/app_name" 
        android:theme="@style/AppTheme" 
        android:orientation="vertical" > 
        … 
 

 SQLite. SQLite  Android- ,  
.  

SQLite   TEXT (  String  Java),  INTEGER (  long  Java)   REAL 
 double   Java).  ,  .  SQLite  

, ,  
. 

,  name,  
. ,  

. 
,  

SQLiteOpenHelper.   sqllite.   
. 

,  
.  SQLiteOpenHelper 

:  
onCreate()  –  ,  ,  ,   –   

.  
onUpgrade()  –  ,   

, . 
 styles.xml. ,  

.  – , ,  
 Android.   Android  ,  

. . 
, -

 Android Action Bar Style Generator.  Activity  
 Action Bar. 

 9patch ,  
style.xml, . 

: 
– Style name – ; 
– Style compatibility –  (Holo, App Compat, Sherlock); 
– Base theme –  ( , ,  Action Bar); 
– Action bar style –  Action Bar ( , ); 
– Action bar texture –  Action bar; 
– Tab hairline style – ; 
– Neutral pressed states –  (  KitKat); 
– Action bar color –  Action bar; 
– Stacked color – ; 
– Tab indicator color – ; 
– Popup color – ; 
– Accent color – ; 
– Action mode background color – ; 
– Action mode highlight color  – . 
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 Android. . 
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 Activity. 
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 Activity. 

 xml ,  
 onCreate()  onCreateView().  

.  android.view.Menu.   
.   (  android.view.MenuItem)   

 android.view.SubMenu). 
 

, . .  
 ( ).  

 –  ( ).  
,  

. 
, Android  onCreateOptionsMenu(), 

.  xml  
 add(). 

 
 « » . 

. ,  
 xml . : 

– <menu> – , .  <menu>  
 <item>   

<group>; 
– <item> – c .  

 <menu> ; 
– <group> –  

<item>. . 
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- 1994. Vol. 7,  5. P. 8–12. 

2.  Android. - .: , 2012. - 496 . 
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++BUILDER  
 

 
., ., . ++Builder  

.  C++Builder  
. 

: C++Builder , , , . 
 

., ., . ++Builder  
.  C++Builder  

.. 
: C++Builder , , , . 

 
Pekh P., Melnyk V., Ostrovsky M. C++Builder project  for  interpolation functions by polynomial Newton and 

Lagrange. In this article is designed the C++Builder project to build an interpolation functions by polynomial Newton and 
Lagrange. 

Keywords: C + + Builder project, interpolation functions polynomial Newton, polynomial Lagrange. 
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 C++Builder  ,   
 Form1,   MainFormUnit1,   

,  3.  ( . 1)  
, .    

, ,  
. , ,  

 Form2,  
. 

 MainMenu,  
 ( ) ,  

.  
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,  
MainFormUnit1.cpp : 

#include "MainFormUnit1.h" 
#include "TabNewtOneUnit2.h" 
#include "TabNewtTwoUnit3.h" 
#include "TabLagrUnit4.h" 
#include "GrafNewt1Unit5.h" 
#include "GrafNewt2Unit6.h" 
#include "GrafLagrUnit7.h" 
#include "ProectContUnit8.h", 

.  
,  Form2 : 

#include "TabNewtOneUnit2.h" 
#include "MainFormUnit1.h"  

,  
. , ,  

 Form2, : 
void __fastcall TForm1::N11Click(TObject *Sender) 
{Form2->Show();} 

, ,  
 Form2.   Form2,  ,   

:  
void __fastcall TForm2::N3Click(TObject *Sender) 
{Form2->Close(); 
 Form1->Show();} 

  Form2,   Form2   
. 

 
 3. . 

   
  

2 3 4 

Form1 MainFormUnit1  

Form2 TabNewtOneUnit2 
 
 

 
Form3 TabNewtTwoUnit3 

 
 

 

Form4 TabLagrUnit4 
  
  

 

Form5 GrafNewt1Unit5 
 
 

 

Form6 GrafNewt2Unit6 
 
 

 

Form7 GrafLagrUnit7 
 
 

 

Form8 ProectContUnit8  
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. 1 –  Form1 -  

 
.2  Form2,  

, .3  Form2,  
, .  

 

 
. 2 –  Form2  
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. 3 –  Form2  

 
 

.  
. 

 
 C++Builder ,  

 
. 

 
1. . ++Builder. – .:  « », 2010.-1298 . 
2. ., . . – .: , 2006.-912 . 
3. . . – : , 2006. -432 . 
4. . . – .:  « », 2007. -544 . 
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., .  

.   
CMS  Node.js  CMS Drupal. 

: Drupal, Node.js, Open source, API, , Javascript, PHP, real-time apps. 
 

., .  
.  

 CMS  Node.js  CMS Drupal. 
: Drupal, Node.js, Open source, API, , Javascript, PHP, real-time apps. 

 
Pekh P., Bondarchuk V. The efficacy of sync and async programming technologies in the web applications 

development. This article shows the concept of integration server applications with CMS systems on example async technology 
Node.js and CMS Drupal. 

Keywords: Drupal, Node.js, Open source, API, async, Javascript, PHP, real-time apps. 
 

. Drupal , .  
,  (Drupal) .  

, , ,  
,  Node.js. 

Node.js -  
.  

.  
 JavaScript.  JavaScript-  V8,  

 Google.  Node.js  Drupal 7  Node.js 
integration. 

 API.  
, API (Application Programming Interface) -  ( )  

.  
 API ,  

.  API ,  
.  API   —   

,  API,  (implementation)  API. 
 API , ,  

 API, ,  
. 

,  
   

.  – ,  API . 
Node.js  

 JavaScript.  
,  

.  JavaScript-  
 Google  V8.  

Node.js ,  
 (callback).  

 epoll, kqueue, /dev/poll  select.  
 libev,  (thread pool)  

 libeio,  DNS-  c-ares.  
, , ,  

,  (pipe). 
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 Node.js  Perl AnyEvent, Ruby Event Machine  Python 
Twisted,  (event loop)  Node.js  

, .  Node.js 
, ,  

. 
Node.js , ,  

 db_select(), , 
 db_query.  response ( ),  

, . 
,  -  PHP,  

,  Node.js  
. ,  

 (request), . 
, . 

 
. 1 – . 

 
.  Node.js  Drupal : 

1)  Node.js   Node.js  
$ sudo apt-get install build-essential git curl openssl libssl-dev 

2)  
sudo make install 

3) ,  node.js. 
$ node 
> console.log('Hello world'); 

: 
Hello world 

4)  node.js  Drupal 
drush en nodejs 

5)     
$ sudo npm install  
$ sudo npm install socket.io  
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$ sudo npm install request  
$ sudo npm install express  
$ sudo npm install connect 

6)  node.js,  “Suggested 
configuration”  sites/all/modules/nodejs/nodejs.config.js  

 . 
 

 
. 2 –  Node.js Integration module  Drupal. 
,  node.js . ,  

“Nodejs Watchdog” (  Node.js integration). 
,  ‘node server.js'  

 Forever.  Forever  ,  :  
; ,  

. , , : 
$ sudo npm install -g forever 

 'node server.js'   'forever  start  server.js'.  ,  
 -  'forever stop server.js'. ,  

forever,  'forever list'. 
 “Hello World!”  Node.js 

 Drupal CMS. 
 

 var http = require(‘http’); 
  
 http.createServer(function (req, res)) { 
   res.writeHead(200, {‘Content-Type’: text/plain’}); 
   res.end(‘Hello World\n’); 
 }).listen(8000); 
 
  Node.js  Javascript: 
 1) ; 

2) ; 
3) ; 
4) ; 
5)  cookies; 

 6) ; 
7)  (templates); 
8)  MVC   ; 
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. 3 –  Drupal  Node.js. 

  
  “Hello World” 

 Drupal  Node.js API. 
 
$message = (object) array( 
    'broadcast' => TRUE, 
    'data' => (object) array( 
      'subject' => 'buu', 
      'body' => 'Hellow World!', 
    ), 
  ); 
  nodejs_enqueue_message($message); 

 “Nodejs Watchdog”,  
 Node.js Integration. 

 
 

,  Node.js  
 Node.js API  CMS Drupal. 

 
1. .. Node.js in Action. – .:«Manning Publications Co», 2014.-417 . 
2. . Node.js  JavaScript. – .: , 

2012.-946 . 
3. .  Node.js . – : , 2014. -400 . 
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., ., . ++Builder , 

.  
 C++Builder  

, . 
: C++Builder , ,  
. 

 
., ., . ++Builder , 

.  
 C++Builder  

,     . 
: C++Builder ,  

. 
 
Pekh Petro, Christinec Natalija, Prokopchuk Aleksandr.C++Builder project for analysis of experimental data 

obtained by symmetrical compositional rotatable uniform plan of the second order. In this article is designed the 
C++Builder project to build a second order regression model by processing experimental data obtained by symmetrical 
compositional rotatable uniform plan. 

Keywords: C + + Builder project, the theory of experiment planning, symmetrical compositional rotatable uniform 
plan. 
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 2 –  
 

 
 0x  1x  2x  3x  21xx  31xx  32 xx  11xx  22 xx  33 xx  y  

1 +1 +1 +1 +1 +1 +1 +1 +1 +1 +1 30.2 

2 +1 -1 +1 +1 -1 -1 +1 +1 +1 +1 20.2 

3 +1 +1 -1 +1 -1 +1 -1 +1 +1 +1 7.0 

4 +1 -1 -1 +1 +1 -1 -1 +1 +1 +1 14.1 

5 +1 +1 +1 -1 +1 -1 -1 +1 +1 +1 43.0 

6 +1 -1 +1 -1 -1 +1 -1 +1 +1 +1 5.8 

7 +1 +1 -1 -1 -1 -1 +1 +1 +1 +1 27.9 

8 +1 -1 -1 -1 +1 +1 +1 +1 +1 +1 8.0 

9 +1 +1.682 0 0 0 0 0 +2.83 0 0 36.0 

10 +1 -1.682 0 0 0 0 0 -2.83 0 0 12.1 

11 +1 0 +1.682 0 0 0 0 0 +2.83 0 25.3 

12 +1 0 -1.682 0 0 0 0 0 -2.83 0 10.4 

13 +1 0 0 +1.682 0 0 0 0 0 +2.83 18.0 

14 +1 0 0 -1.682 0 0 0 0 0 -2.83 20.0 

15 +1 0 0 0 0 0 0 0 0 0 29.0 

16 +1 0 0 0 0 0 0 0 0 0 28.4 

17 +1 0 0 0 0 0 0 0 0 0 28.6 

18 +1 0 0 0 0 0 0 0 0 0 28.8 

19 +1 0 0 0 0 0 0 0 0 0 28.7 

20 +1 0 0 0 0 0 0 0 0 0 30.5 

 
.2.  MainMenu, 

   ( ) ,  
.  

,   
MainFormUnit1.cpp : 

#include "MainFormUnit1.h" 
#include "TabCoefModUnit2.h" 
#include "CoefModUnit3.h" 
#include "DispCoefModUnit4.h" 
#include "CovCoefModUnit5.h" 
#include "DovIntCoefModUnit6.h" 
#include "TabTeorZnachUnit7.h" 
#include "ZnachCoefUnit8.h" 
#include "GraphFuncUnit9.h" 
#include "AdecvatModUnit10.h" 
#include "ProectContUnit11.h", 
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 MainFormUnit1.h  
. ,  Form2 : 
#include "TabCoefModUnit2.h" 
#include "MainFormUnit1.h"  

.2  Form2, , .3 
 Form3, .  

 
 3. . 

 

 
   

1 2 3 4 

1 Form1 MainFormUnit1  

2 Form2 TabCoefModUnit2  
 

3 Form3 CoefModUnit3  

4 Form4 DispCoefModUnit4  
 

5 Form5 CovCoefModUnit5  
 

6 Form6 DovIntCoefModUnit6  
 

7 Form7 TabTeorZnachUnit7  
 

8 Form8 ZnachCoefUnit88  
 

9 Form9 GraphFuncUnit9  
 

10 Form10 AdecvatModUnit100  
  

11 Form11 ProectContUnit11  
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Kahanyuk O., Bortnyk K., Sviridyuk V.  Analysis of abnormal states of computer network traffic based on 

neural networks. The paper proposed a method of processing data before training a neural network to identify abnormal states 
KS.Zadacha traffic anomalies research is one of the most successful applications of neural networks for solving classification 
problems. 

Keywords: method, abnormal conditions, neural network, traffic identification. 
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N. Zdolbitska, A.Zdolbitskyy., Y. Yanchuk.  Research aggregate bandwidth of Internet channels. This paper 

presents the research capacity main ways aggregation of Internet channels, their advantages and disadvantages, methods of work 
with the union network interfaces in different environments (both software and physical). Developed and put in place a network 
based on aggregated audience LNTU computer. 

Keywords: aggregation, Internet channel, network bandwidth. 
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Andrushchak I., Shendrik Y. Realization of decision-making method is with application of theory of losses. This 

paper implemented a systematic approach to decision making that takes into account the ratio of ODA to different treatment 
strategies. Installed evaluation confirmed experimentally as a change in the number of attributes and sets the amount of training 
data. 

Keywords : theory of losses, making decision, theory of utility. 
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V. Valiashek, A. Kaplun, V. Yuzevych Mathematical and computer modeling of physical characteristics of 

material in top of crack taking into account effect of strengthening. On the basis of correlations of mechanics of deformable 
solid, physics of the surface phenomena and electrochemistry a mathematical model is created for determination of energetic and 
electrochemical characteristics of the mechanically loaded element of construction on a interface with a water electrolyte. An 
algorithm is worked out and calculable procedure is realized in relation to the calculation of surface energy of flowage and 
overstrain of dissolution reaction of metal for a yuvenile surface in the top of crack at the mechanical loading of object (pipes) in 
limits from the limit of fluidity of material T to the limit 1,246 T, set by a normative document. The estimation of resource of 
the pipeline loaded with intrinsic pressure is conducted with pitting on an external surface. It is taken into account that a 
corrosive crack is in the top of pitting. 

Keywords: Cracks, juvenile surface, coefficient of intensity of tensions, overstrain, surface energy of flowage, corrosive 
current. 
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Fig. 1. A pitting (h) with a crack 

(c) in a pipe with marking of cathode 
)  and  anodic  ( )  areas.  Total  depth  

of defect h+c+r ; , 1C – the angle and 
the opening in the top of crack; ak – 
a difference of potentials between 
anodic and cathode parts; Ia – density 
of anodic corrosive current. 
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Gadai A. Simulation of synchronous motor for reducing voltage deviations in MATLAB / SIMULINK. The article 

reviews the work of synchronous motor as part  of  rig,  which is  powered by the bus limited power.  Submitted a mathematical  
model motor and investigated the effect of excitation control on the network. Shown that forcing excitation synchronous motor 
can reduce the voltage drop through the dynamic reactive power compensation. 

Keywords: voltage, synchronous motor, automatic regulation the excitation, forced excitation, dynamic reactive power 
compensation. 
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Semenyuk V., Miskevych O., Horoshko D., shevskij .  Optimization of products displacement on industrial 

systems designing. Based on branch and bound algorithm design there was built a system of finding the optimal plan of 
production lines placement, that minimized transportation costs of moving manufacture materials and produced products. There 
were examined warehouse and 6 production lines. There also have been designed an algorithm and implemented a computing 
procedure for calculation of optimal plan for production lines and warehouse placement. In conclusion, there was made the time-
consuming evaluation for transportation between warehouse and production lines. 

Keywords: branch and bound algorithm design, optimization of  transportation and warehousing system, algorithm of 
finding the minimal and maximal time estimations. 
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 Matlab. 

 
Smolyankin O., Markina L., Zaharchuk O.B. The research and regulation of thermal processes in a closed 

facility. The paper considers identification of thermal process by Simoyu method. The transient response of the process was 
analyzed and the model was built in Matlab package. The regulator for the resulting model was calculated. 

Keywords: thermal process, Simoyu method, transient response, PID controller, regulating in Matlab 
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#include <PID_v1.h> 
: 

unsigned long time; 
const int ledPin =  13; //  
const int tenPin =  3;//  
const int datchuk=0; //  
const int ventPin = 11; //  
const int knopPin =  2; //  

: 
double Setpoint, Input, Output;  
PID myPID(&Input, &Output, &Setpoint,0.22,3.96,-10.87, DIRECT);//   

 tenPin  « », ledPin  
»  datchuk  « », ventPin  « », knopPin  « ».  

Setpoint  60 ( ), ,  
. 

void setup  (void) { 
pinMode(ledPin, OUTPUT); 
pinMode(ventPin, OUTPUT); 
pinMode(tenPin, OUTPUT); 
  pinMode(datchuk, INPUT); 
pinMode(knopPin, INPUT); 
  Setpoint = 60; 
myPID.SetMode(AUTOMATIC); 
  Serial.begin  (9600); 
} 
 ,  

 3 .  
void loop  (void) { 
  byte i; 
int k; 
  float celsius; 
  float x,y; 
y=(5.0/1023)*analogRead(datchuk); 
  x=analogRead(datchuk); 
celsius=0.0000004786501*x*x*x-0.0007839772560*x*x+0.5698116814640*x-

116.7036710064136; 
k=digitalRead(knopPin); 

 celsius ,  tenPin  
. 

  Input=celsius; 
  Output=tenPin; 
  myPID.Compute(); 

: 
analogWrite(tenPin,Output); 

, , . 
  Serial.print  (celsius); 
   Serial.print  ("\t"); 
  time = millis()/1000; 
  Serial.println(time); 
  delay(2000); 

,  100  
 13 . 

if (celsius< 100){    
   digitalWrite(ledPin, HIGH); 
   analogWrite(tenPin, 0);} 

, . 
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if (k!=0)  
digitalWrite(ventPin, 30); 
else digitalWrite(ventPin, 0);} 
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Kaganiuk A.K. The equation of motion uncontrolled mining machinery. One  of  the  main  ways  to  increase  

productivity and intensification of production is automation of technological processes, implementation of industrial robots and 
manipulators. Intensification of coal without the constant presence of people in the mine put forward new requirements for 
modern solution Automatic Control Systems slaughter equipment. 

One of the major subsystems of management control is automatically Mining equipment in coal seams. 
Keywords: Automatic control layer profile, lonely dredging coal 
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T.A. Kradinova. Algorithm of calculation of remaining resource of reinforce-concrete beam 
 Considered reinforced concrete beam on two supports with pre-stressed reinforcement, which loaded long-term 

runarsdottir normal effort intensity p. It is believed that in the cross section of the loaded lower tensile rebar diameter  D formed 
by  a  system  of  surface  radial  cracks  the  initial  depth  c0 ,  which   when   given  a  long  load  can  be  distributed  as  crack  low-
temperature creep. 

 The objective is to determine a time tt  for which the crack will grow from the size c0 to the critical size cc  and 
the armature will be destroyed. 

A similar problem is considered in the case of the bend. 
Using the energy approach is a calculation method to determine the residual life of the reinforcement in prestressed 

concrete structures. 
 
Keywords: prestressed concrete structures, cracks in the low-temperature creep, residual life, period tocritical crack 

growth of low-temperature creep, the stress intensity factor. 
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Litvinov K. A. Mathematical models of ultrasonic level meter with a circular movement of the electrical signal. 

Measurement of liquid media by ultrasound method is based on the conversion of electrical excitation pulse in the ultrasonic 
vibrations as it passes to the piezoceramic element, which is in floating on the surface of the liquid medium float Researched 
converting electrical excitation pulse energy in the electromagnetic field and ultrasonic vibrations. It is shown that the pulse 
ultrasonic vibrations perceived in the same piezoceramic element, which is the receiver of the pulse. Measurement of liquid 
medium is performed in a single pass ultrasonic vibrations from the emitter to the receiver. 

Keywords: measurement, transformation, ultrasound, method, impulse, piezoceramic, emitter, gas, liquid. 
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Prokaza O.I. The mathematical models of thermodynamic processes in the reaction glass of the neutralization 

apparatus of ammonium nitrate. Experimental studies established that the reaction temperature in a glass apparatus for 
neutralizing its height varies irregularly. For the theoretical study of thermodynamic regime neutralization process uses the 
principle of rheological changes and zero gradient method. Analytical models of thermodynamic processes are developed. It is 
shown the reasons thermodynamic field height glass reaction. 

Keywords: acid, nitrate, temperature, speed, reaction, glass, consumption, rheology, energy. 
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Ryabichenko A. The research of thermodynamic processes in the organism of person by the method of rheological 

transitions. The analysis of thermodynamic processes in the organism of person is fulfilled and shows their complexity. It is 
shown that the diurnal temperature dependences of a healthy person changing by law of the rheological transfer of thermal 
energy is determined by its age. The largest absolute change in daily temperature is observed in older people, and the minimum - 
in the children's. Based on the theory of rheological transformation and the method of zero gradient gets the mathematical model 
of the thermodynamic process of a healthy person, which adequately describes the experimental temperature changes. 

Keywords: temperature, person, process, method, health, organism, rheology, equation, energy, age. 
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Safonova S.A. A method for determination of safe use of the safety valves. 
The article proposes a method determining the consequences of emergency emissions for decision-support regarding 

design features and layout of the safety valve springs, based on the simulation of the gas phase of the expiration valve and 
simultaneous dispersion of contaminants in the atmosphere with a glance of the worst weather conditions. 

Keywords: dispersion, flow, affected area, process, modeling, safety equipment. 
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E. Faure, A. Shcherba, A. Lavdanskiy Cherkasy state technological university Estimation of statistical 

characteristics for pseudorandom numbers sequence generated by combinational generator Generators of pseudorandom 
sequences are used for a wide range of practical problems. However, the sequence of pseudorandom numbers can not be used 
without detailed study of the statistical properties of the comparative and quantitative assessments. In this paper we consider the 
combinational method of pseudorandom numbers generating. Methods of constructing the source tables for combinational 
generator with existing generators of pseudorandom and random numbers are reviewed. The analysis of the statistical 
characteristics of the output numbers sequence of combinational generator using specialized test suite NIST is performed. The 
estimation of the test sequences using nonparametric tests such as the sign test and runs test is performed. The results obtained in 
this work allow the use of the combinational generator in tasks requiring high quality of pseudorandom numbers. 

Keywords: pseudorandom numbers sequence, combinational generator, testing, nonparametric test. 
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 NIST 
 225 . 

 188  N  V .  
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 H0 ,  
.  N ,  p-value. P-value 

 
). N  10 : [0;0,1), 

[0,1;0,2), …, [0,9;1]. .  
 

 N/10).  
.  1. 

 1 
,  NIST 

  2 3 4 5 6 7 8 
 148/188 1/188 0/188 0/188 0/188 0/188 0/188 

 147/188 0/188 0/188 0/188 0/188 0/188 0/188 
 

 149/188 0/188 0/188 0/188 0/188 0/188 0/188 

 p-value,  
.  =0,01. 

 p-value, ,  
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 11/188 1/188 2/188 1/188 3/188 1/188 3/188 
 17/188 3/188 2/188 0/188 0/188 0/188 0/188 

 
 20/188 1/188 1/188 0/188 0/188 0/188 0/188 

 
 

 NIST.   1   2,   
,  

 (  1),  
 96% (  2). .  

 
M1 = 251  M2 = 241 .  

 T = M1 * M2 = 251 * 241 = 60491 
 483928 . , ,  [9],  
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.  H0: p = ½.  
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  H1: p > ½  –  

, ; 
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, . 
 F  

 F-  (F  < F(1- )(k1,k2)) – .  
 = 0,05. , 

 [10, . 257-258],  
,  ½  = ½. , ,  

,   95%  H0: p = ½,  
=0,45  q=5%,  1297  [10, . 
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H1 : p > 1/2 H2 : p < 1/2  
 

 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4004 4158 1,03846 1,052845 4160 4002 0,96202 1,052877 
3 4120 4030 0,97816 1,052903 4032 4118 1,02133 1,052885 
4 4048 4118 1,01729 1,052833 4120 4046 0,98204 1,052847 
5 4064 4092 1,00689 1,052868 4094 4062 0,99218 1,052874 
6 4086 4072 0,99657 1,052866 4074 4084 1,00245 1,052863 
7 4150 4006 0,9653 1,052894 4008 4148 1,03493 1,052865 
8 4170 4004 0,96019 1,052839 4006 4168 1,04044 1,052806 

 4 
 

 
H1 : p > 1/2 H2 : p < 1/2  

 
 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4032 4126 1,02331 1,052858 4128 4030 0,97626 1,052878 
3 4144 4012 0,96815 1,052891 4014 4142 1,03189 1,052865 
4 4042 4110 1,01682 1,052879 4112 4040 0,98249 1,052893 
5 4104 4058 0,98879 1,052856 4060 4102 1,01034 1,052847 
6 4106 4050 0,98636 1,052878 4052 4104 1,01283 1,052867 
7 4136 4018 0,97147 1,052895 4020 4134 1,02836 1,052871 
8 4136 4032 0,97485 1,052846 4034 4134 1,02479 1,052825 

 5 
 

 
H1 : p > 1/2 H2 : p < 1/2  

 
 k1 k2 F  F(1- )(k1,k2) k1 k2 F  F(1- )(k1,k2) 

2 4178 3990 0,955 1,052864 3992 4176 1,04609 1,052826 
3 4112 4060 0,98735 1,052824 4062 4110 1,01182 1,052814 
4 4030 4108 1,01935 1,052925 4110 4028 0,98005 1,052942 
5 4144 4010 0,96766 1,052898 4012 4142 1,0324 1,052871 
6 4120 4044 0,98155 1,052854 4046 4118 1,0178 1,052839 
7 4150 4006 0,9653 1,052894 4008 4148 1,03493 1,052865 
8 4000 4166 1,0415 1,052832 4168 3998 0,95921 1,052866 

 
,  (  

), .  
,  

, ,  
 6.  

.  256  
.  
 (z ) .  = 0,01. 

 z : -2,576 < z  < 2.576. 
 6 

 

 
 

 

z  
 

 
 

 

z  
 

 
 
 

z  
 

 
 
 



 " : , , " 
, 2015.  18 

 

 

© ., ., . 

171 

)  
) 

 
) 

2 -0,43836 -0,56361 -0,56266 
3 0,688852 2,191802 -2,0657 
4 0,698043 0,815126 -0,05872 
5 -2,06656 0,188859 -0,68042 
6 0,313115 -0,8141 -0,06262 
7 -0,93934 -0,1869 1,565573 
8 -1,31418 -0,1869 -0,68885 
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 Zdolbitska N.V., Zdolbitskyy A.P., Chmil O.M. 
Lutsk national technical university 

 
LIBRARY DEVELOPMENT FOR CHARACTER REAL-TIME ANIMATION 

 
Zdolbitska N.V., Zdolbitskyy A.P., Chmil O.M. Library development for character real-time animation. Increasing 

quantity and quality of games and other applications made popular using the detailed characters. The article describes skeleton 
and library for character that has realistic looking and skeleton structure. Most of the elements that are included to library are 
found in modern character animation libraries. To make unique characteristic of the character additionally was made new 
methods of animation and control. Moreover, animation technique of importing one model format to another is described.  

Key words: skeleton, library, animation, effect, rigid bones, model. 
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Research Analysis/ previous works. There  are  open  and  commercial  systems  that  implement  

some  form of  character  animation.  Open  systems  include  few libraries  that  have  functions  close  to  the  
developed one. Cal3d is only one stand-alone library and Nebula Device 2 and Irrlich are most popular 
through game developers.  

Cal3d is an open source character animation library that is written in C++. It is skeletal based 3D 
character animation library that built in platform-graphic API-independent way. The library does not 
belong to a certain engine. Character basic concepts of animation are included in this library, but 
advanced features are not available. It uses an original file format and runs others format that are 
converted.   

The Irricht engine is fast and supports skeleton and mesh based animation. There is no possibility 
to use advanced effects in it. The main focus is on character features, but not animation. 

Advanced graphic engine Nebula Device 2 has good animation system and a high performance.  It 
supports most character animation features. To perform skinning it uses palette-skinning vertex shader.  

The main focus of new systems is on skeleton animation. Unfortunately, they do not put attention 
to mesh animation. Flexible library need to have methods that can control and extend skeletal animation, 
these include inverse kinematics and rigid bone attachment. Exactly this direction is chosen to made 
Skeleton Library.  

Development of the Skeleton Library. Developed library includes features that have to be in the 
modern animation library, there are also some improvements in it. Furthermore this library is 
independent, so it can be added to any engine. It includes the following features: 

- Model’s control skeleton animation 
- Support of existing and new formats 
- Weighted skinning 
- Seamless animation blending 
- Advanced function controlled effects for any part of the model 
- Skeleton fitting gives a possibility to use animation from other model formats 
- Possibility to add library in any project 
Approach to design. Library design is originated from BVH format. This format lacks a mesh 

structure. But library that has been developed took it to account. This is resulted in library including 
structures for a skeleton, mesh, keyframe animation and blender. Here the example of the listing: 
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HIERARCHY 
ROOT Hips 
{ 
  OFFSET -0.347901 96.7718 1.79791 
  CHANNELS 6 Xposition Yposition Zposition Zrotation Xrotation Yrotation  
  JOINT LeftUpLeg  
  { 
    OFFSET 8.91 -6.27 -2.145 
    CHANNELS 3 Zrotation Xrotation Yrotation  
    JOINT LeftUpLegRoll  
    { 
      OFFSET 0 -22.7323 0 
      CHANNELS 3 Zrotation Xrotation Yrotation  
    } 
… 
} 
 
Supporting of new formats is gained by parsers that are integrated to developed library. So adding a 

new format became really easy. Popular feature extensions like inverse kinematics and rigid bone 
attachment can be done through using the function controlled effects. 

The BVH is the format that stores motion data. It is modeling format that has hierarchical structure 
of joints and effectors.  

Library features 
Model contains skeleton structure and mesh that defines the character’s look and poses. It includes 

a number of animations and effects based on function. They determine movements that character is 
capable of. Another important thing is that model must have skeleton structure; the reason for it mesh 
animation is not supported. The model structure is depicted in Figure 1. All improvements are presented 
in Figure 2. 

 

 
Fig. 1 – Model structure 

 

 
Fig. 2 – Module improvements 



 " : , , " 
, 2015.  18 

 

 

© ., ., . 

174 

 
Skeleton structure consists of a number of joints, each one connected with parent hanks to lengths 

offset. Also joints have a rotation that is used for character movements. In addition the end effectors are 
used. An end effector is a rigid extension from the joint which cannot rotate. This gives an opportunity to 
use external tools to the body. The basic relative rotation to its parent is kept by the end effectors. The 
main root joint is the base of structure. Its offset is pointing the translation of the model. Next Figure 
describes the structure of the skeleton.  

 

 
Fig. 3 – Skeleton structure 

 
Mesh. The mesh possesses all main properties that include vertex normals, material properties, 

faces and texture coordinates. Weighted vertices are also supported. Each vertex connects to several 
bones  and  that  is  used  to  make  the  transitions  between  submeshes.  There  are  can  be  any  number  of  
weights per vertex, but in some cases more than four weights are demanded. The mesh is divided to 
submeshes. 

Animation. Here is used keyframe animation that means an animation includes few keyframes each 
consist of one rotation matrix and one offset vector for one bone. Every animation has a timer that helps 
to track current keyframe position. The animation also can be looped that means that character repeats 
one  movement.  There  is  also  a  possibility  to  apply  many  animations  at  the  same  time  (Blender  can  be  
used for it).  

Blender and Progressive Skeleton Fitting. Bender takes care of two main steps in the animation 
process: interpolation between keyframes of one animation and interpolation of all active animations by 
interpolating these together to one picture. To do so Blender uses quaternions and use following to 
spherical interpolation. Quaternions are weighted by user. It need to be remembered that only whole 
model can be blended.  

OSL_PARSER is performing skeleton fitting. It takes two models, source and target, and joint map 
to define which joints have to be matched. Thanks to this function fitted animation can be added. 
Nowadays, each set of model format demands separate map.  

Effects are controlled by functions. All the effects implemented in subclass OSL_Effect. Inside 
the subclass there is a function execute (OSL_Model*) that adds all updates of the model. This function is 
integrated with a model and has access to all private members. Pre-effect and Post-effect can be added to 
the model. They are made in the same way, but using Post-Effects demands extra care. The reason is that 
the Skeleton and Mesh are already done and all updates should be done correctly. 
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The effects will typically execute every update cycle of the model either prior to update or as a 
post-effect. The use of the post effects has the advantage in calculating the positions for multiple models 
only needing to do one update run through the entire model and adding the individual effects afterwards, 
skipping a lot of unnecessary recalculations. Of course it must be taken into consideration that changing a 
bone in a skeleton structure after its update means that a recalculation of its children must take place. The 
Pre-Effects are simply easier to create since no concern for specific update issues must be addressed. 

In the case of Post-Effects, care must be taken to make sure that everything is updated correctly. 
For instance if the Effect influences a bone, it must make the effect of this alternation propagate to its 
children (if this is desired).  

Additional improvements: 
- Inverse Kinematics 
- Animation bits - blending control 
- Level-on-detail 
- Vertex shader driven skinning 
- Integrated physics 
Skeleton Fitting. The following example illustrates the use of skeleton fitted animations. The 

application shows the typical usage where a very good animation for a skeleton with few bones exists but 
the animation is to be used on an advanced model with a detailed skeleton with a mesh. In this demo, the 
MD5 model fatty from Doom 3 is chosen as target model for animation. The source animation is taken 
from the the BVH model format, used for motion capture data. Target and source model in this scenario 
consists of 80 and 19 joints, respectively. The two models can be seen in Figure 4. 

 

 
Fig. 4 – Target and source model 

 
The  process  of  transforming  the  animation  from  the  source  to  the  target  starts  with  loading  the  

different models with their corresponding models: 
OSL_Parser_MD5 md5_p; 
OSL_Parser_BVH bvh_p; 
OSL_Model md5Model = md5_p.parseModel(“zfat/ zfat.md5mesh”); 
OSL_Model bvhModel = bvh_p.parseModel(“bvh/ ballet.bvh”); 
To match the bones correctly, a map must is required. It contains an index at every position 

pointing to the matching joint index of the source model. If no matching joint is available, the default 
value will be -1. 

 
std:vector<int> map; 
for   (int m = 0;  m<md5.getSkeleton() ->getNbrOfBones();  m++) 
 {  
std::string  name = 
md5model . getSkeleton() ->getBone (m) ->getName();  
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int  bvhbone; 
if   (name  ==  "Body")   bvhbone  = BVH_HIPS; 
else   if   (name  ==  "Lupleg")   bvhbone  = BVH_LEFTHIP; 
else   if   (name  ==  "Rupleg")   bvhbone  = BYH_RIGHTHIP 
. 
. 
. 
else  bvhbone  = -1; 
} 
map.pus_back(bvhbone); 
 
This map is then used to apply the animation to the target model. 
OSL_Parser::fitAnimation(md5model, bvhModel, 0, map); 
This line of code adds the animation starting at index 0 from the bvhModel to md5model. The 

fitting of the bindpose is made by matching the target's bindpose to the source's bindpose which can be 
seen in Figure 5, from left to right, the default bindpose of target, the source's bindpose and finally the 
target's fitted bindpose. The fitting is now complete and the animation is loaded and usable by the 
md5model.  

 

 
Fig. 5 – The steps of skeleton fitting 

 
Rigid Bone Attachment. To illustrate how effective the function controlled effects are, they have 

been used to implement rigid bone attachments for OSL. The attachment is implemented through a Post-
Effect, taking an OSL_Model as the attachment, and connecting it to a designated bone. It is then added 
to a target model where it's execute function replaces the attached model's root offset and rotation found 
at the target's designated bone. Since it is a Post-Effect it will execute after the target model has 
performed its updates, thus, putting it in the right place. The trick is to communicate with the model 
update through the use of its matrix and vector stores.  

Conclusions and Results. The Open Library has a sound design capable of including many 
features. All implemented animation techniques in the library are smoothly integrated with each other and 
can be used in a smooth way. The performance of the library can be improved by implementing vertex 
shader driven skinning. 

The new features, skeleton fitting and function controlled effects, were successfully implemented. 
Through the Effects the same model can be used repeatedly with individual characteristics, preventing the 
appearance of the cloning effect often seen in games. The Effects can also be used to easily add new 
arbitrary methods of control. The skeleton fitting is an excellent tool for applying animations from one 
model to another. This is especially useful when motion capture data, which is obviously done for a 
human skeleton, should be applied to a non-human model. 
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Although not complete the Open Skeleton library has the potential to be one of the leading open 
source character animation libraries. A clear design and extensible structure makes it ideal as a modular 
extension in, for instance, a game engine. 
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Yaremko S.A., Bevz S.V. Construction of model rating evaluation of results activity of commercial banks. The 
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conducted in the article. It enabled to carry out their classification, conduct the comparative analysis of parameters and define the 
ways of improvement rating evaluation of commercial banks on the basis of the use of the developed regressive model. 
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Liskovets S.M. The methods of research of some plane transcendental curves. The generalized results of researches 

of lesser – known works by mathematician and numerator I.F.Kulyk are submitted, which are dedicated of studying on properties 
of some plane transcendental curves, especially – equally intense catenary «chain bridge», etc. Attention is paid on the 
mechanism of withdrawal of basic formulas, signature analysis of data lines. 

Keywords: chain equally hard line, «chain bridge», characteristics of lines. 
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Hubal H. M. Application of Case study in teaching of higher mathematics and an example of a research Case study. Application 

of Case study in teaching of higher mathematics and an example of a research Case study are considered in the article. The importance of Case 
study to the assimilation of knowledge is proved.  Ways to improve the quality and effectiveness of learning higher mathematics using Case study 
in teaching of higher mathematics are presented. An example of a research Case study is presented.  

Keywords: Case study, situation, Case assignment, research Case study, differential equation.  
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Sivakovs’ka O. System bases of creating organising technical systems for automation control projects and 

programs. There have been proposed a definition of a technological system and an organizing technical system. Their structural 
resemblance has been defined too. The system components of the technological systems have been designated. The conclusions 
about the essence of their control with the help of commands (directions) produced by the organizing technical systems, have 
been made. There have been decided the tasks of the systems analysis and synthesis for these systems. And there have been 
decided the main bases that form requirements for problem-solving methods of the management tasks too. 

Keywords: system, technological system, organizing technical system, management, projects, tasks, methods, 
parameters, configuration. 
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