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1. D. Korzun, I. Galov, S. Balandin. Smart Room Services on Top of M3 Spaces. Proc. 14th Conf. 
Open Innovations Framework Program FRUCT. Helsinki, Finland, 11-15 Nov. 2013. pp. 37-44.
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1. D. Steinberg, F. Budinsky, M. Paternostro, E. Merks. EMF: Eclipse Modeling Framework, 2nd Edition —
USA, Addison-
2. http://www.vogella.com/articles/EclipseEMF/article.html

5
-
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-

[1]
-

—
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(1)

1). 



26

— «received signal strength indication») [2]. HTTP
MAC- RSSI

-

MS Office.

1. D. Korzun, I. Galov, S. Balandin. Smart Room Services on Top of M3 Spaces. Proc. 14th Conf. Open 
Innovations Framework Program FRUCT. Helsinki, Finland, 11-15 Nov. 2013. pp. 37-44.

2. S. Marchenkov, D. Korzun. User Presence Detection in SmartRoom Using Innorange Footfall Sensor.
Proc. 14th Conf. Open Innovations Framework Program FRUCT. Helsinki, Finland, 11-15 Nov. 2013. pp. 
199-200.
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OPC OPC-
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S7-300 CPU 315F-
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Ethernet.

LibNoDave OPC

OPC

OPC
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OPC
libNoDave.

MS Office.

1. SIMATIC S
TCP/IP WinCC.

URL: http://www.sms-automation.ru/about/publications/

2. LibNoDave - c Simatic S7. URL: 
http://libnodave.sourceforge.net/

3. Programming of OPC DA .NET Clients with C# for the SIMATIC NET OPC Server.
URL: http://support.automation.siemens.com/WW/view/en/21043779
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Bits

OPC
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-

MS Office.

1. - - -
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ISBN 5-03-001191-9

3.
-63, ISSN
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Esys Einf E pub Econ Ldis ,

Esys –
Einf –
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:

i 1
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E suml i t Ci t dt
j 1

n

0

T
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,
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Ci t –
;
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L j t –

C j t –

1. – -

http://www.garant.ru/products/ipo/prime/doc/70209010/.
2. -

No 1715. 
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http://gov.spb.ru/static/writable/ckeditor/uploads/
2012/08/05/Energostrategiya-2030.pdf.
3. / 4- -
-
4. Firebird Project. About Firebird. DQ Team 14
http://www.firebirdsql.org/
5.

– - C. 8.
6. Potekhin V. V., Kovalevsky V. E., Ambrajei A. N. and Leming M. J. Intelligent information measuring 
system for monitoring and optimization of energy consumption, Distributed Intelligent Systems and 
Technologies Workshop, St. Petersburg, Russia, 1-4 July 2013. - P. 81–88.
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MS Office.
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7. J. G. Proakis, J. A. Rice, E. M. Sozer, M. Stojanovic.  Shallow Water Acoustic Networks // IEEE 
Communications Magazine. – 2001. Nowember
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MS Office.

-2002 «
-1:2010 « 1.

».
2. K. Pandey, A. Tiwari, - Maximum power point tracking of wind energy convertion system with permanent 
magnet synchronous generator,International Journal of Engineering Research & Technology (IJERT) Vol. 1 
Issue 5, July – 2012.
3. «Vestas» ( ). – : http://www.vestas.com/en/wind-
power-plants.aspx#/vestas-univers

«Gamesa» – http://www.gamesacorp.com
-

2010
6. A. L. Loginov, V. V. Potekhin, D. V. Akulov, A. K. Khritonenkov, I. G. Poletaev . - INTELLIGENT 
CONTROL SYSTEM OF AUTONOMOUS WIND FARM, SPBSPU, - 2013.
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Wireless [4].

1.
network- -
manager

2.
iw dev

3. esh-

$MESH_IFACE — —
4. -

ifconfig $MESH_IFACE $NODE_IP — IP-
5.

iw dev $MESH_IFACE station dump

iw dev $MESH_IFACE mpath dump

.
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3.2 2.4
9.3 1.7

0.5 6.3

-

MS Office.

:
1. Steve Methley. Essentials of Wireless Mesh Networking: Cambridge University Press, 2009, 228 .
2. Ubuntu desktop: URL: http://www.ubuntu.com/download/desktop
3. IEEE Xplore - IEEE 802.11s: The WLAN Mesh Standard: 
URL: http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5416357 
4. Users — Linux Wireless: URL: http://wireless.kernel.org/en/ 
5. Definition of mac address: URL: http://en.wikipedia.org/wiki/MAC_address
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MS Office.

:
1. John Benson, Liexiang Fan, “A Complete Ultrasound Solution for Elastography”, Tissue Strain Analytics, 
Siemens Medical Solutions USA, Inc., 2012.
2. Si Luo, Cheoljin Lee, Kerem Karadayi and Yongmin Kim, Real-Time Ultrasound Elastography on a 
Multi-core DSP, Texas Instruments Incorporated, 2011.
3. A. Saftoiu, P. Vilmann, F. Gorunescu, D.-I. Gheonea, M. Gorunescu, S. Belciug, Endoscopic Ultrasound 
Elastography in the Diagnosis of Pancreatic Cancer, Annals of gastroenterology 2010, 23(3):200-201 p.
4. Jonathan F. Carlsen, Caroline Ewertsen, Lars Lönn and Michael B. Nielsen, Strain Elastography 
Ultrasound: An Overview with Emphasis on Breast Cancer Diagnosis, Diagnostics, 2013.
5. T. Varghese, J. A. Zagzebski, G. Frank and E. L. Madsen, Elastographic imaging using a handheld 
compressor, Ultrasonic Imaging 24,2002,  25- 35 p.
6. Brian S. Garra, Tissue elasticity imaging using ultrasound, APPLIED RADIOLOGY, April 2011.
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2 java-

MS Office.

1. SAP NetWeaver http://scn.sap.com/community/netweaver
2. Marcus Banner, Berthold Latka, Michael Spee, Roland Schroth. Developer's Guide to SAP NetWeaver 
Portal Applications. 2009. -P. 243
3. Web Dynpro http://scn.sap.com/community/web-dynpro-java
4. Dyn Page http://scn.sap.com/docs/DOC-22191
5. HTML-b
http://sapdesignguild.org/resources/htmlb_guidance/index.html

519.685.3
. . (3 , . , )
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-
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FsLex
YaccConstructor Transact-SQL

ReSharper
Microsoft Visual Studio IDE

—
F

YaccConstructor Alvor.

MS Office.

1. Aivar Annamaa, Andrey Breslav, and Varmo Vene. Using abstract lexical analysis and parsing to detect 
errors in string-embedded dsl statement. Marina Walden and Luigia Petre (Eds.): Proceedings of the 22nd

Nordic Workshop on Programming Theory, TUCS General Publication, No 57, November 2010, pp.20-22.
2. Andrey Breslav. Parsing Abstract Strings, University of Tartu // STACC, 2010.
3. Mohri Mehryar. Finite-State Transducers in Language and Speech Processing. Association for 

http://www.cs.nyu.edu/ mohri/pub/cl1.pdf
4. Alvor http://code.google.com/p/alvor/

-
YaccConstructor. https://code.google.com/p/recursive-ascent/
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3

mesh
Network mesh-

Mesh name), ID mesh-
mesh- Mesh ID

IP IP

mesh-
mesh-

MS Office.

:
1. Steve Methley. Essentials of Wireless Mesh Networking: Cambridge University Press, 2009, 228 .
2. IEEE Xplore - IEEE 802.11s: The WLAN Mesh Standard: [ ]. URL: 
http://ieeexplore.ieee.org/xpl/articleDetails.jsp?arnumber=5416357
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view
Eclipse

ID -
Parameter name - Signal name -

Serial number - Parameter indication -
Type of parameter – Range -

Rule -
Range - Value -

MS Office.

1. Rational Unified Process
- 2- - -

2.
- - -

2010.  C. 180-185.
3.

USE CASE MAP -
- - -2010. -C. 191-195.
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1. Veselov A., Kotlyarov V. Testing Automation of Projects in Telecommunication Domain // Proceedings 
of the 4th Spring/Summer Young Researchers’ Colloquium on Software Engineering (SYRCoSE 2010), 
June 1-2, 2010 – Nizhny Novgorod, Russia

-
- -
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bash- *nix- batch- Windows-
, Perl, Python Ruby.
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MS Office.
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UCM-
VRS-
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UCM-

VRS-
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MS Office.

1. Rational Unified Process
- 2- - -

2.
- - -

2010.  C. 180-185.
3. ITU Recommendation Z.151. User Requirement Notation (URN), 2008.
4.

UCM -
- - -2013. -C. 99-105.

5.
USE CASE MAP -

- - -2010. -C. 191-195
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tests -
threads -
verbose -

--

--
-- -- --

tests.
-- --

--

--

--threads 

MS Office.

1. A. Veselov, V. Kotlyarov.  Testing Automation of Projects in Telecommunication Domain // Proceedings of 
the 4th Spring/Summer Young Researchers’ Colloquium on Software Engineering (SYRCoSE 2010), June 1-
2, 2010 – Nizhny Novgorod, Russia.
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A

-button”.

VRS/TAT
SMTP CDMA.

MS Office.

-
2013- 2013. . 349-384.
2. ITU Recommendation Z.151. User Requirement Notation (URN), 2008.
3. . . , . . , . . .

- – -
- -2013. -C. 111-118.

3
USE CASE MAP // -

4(103). – - - -2010. -C. 191-195.

- 4 (152).        –
- - – 2012. – C. 123-126.

Microsoft 
-

- 26 2013 – - - – 2013. –
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3.

4.
-

Google
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MS Office.

Google Android.
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– XIX 
- « » , 2012.

2. N. McKeown. OpenFlow: Enabling Innovation in Campus Networks. – : Stanford University ,
2008.
3. I. Yamahata. Software Defined Networking, openflow protocol and its controllers. – .: LinuxCon, 
2010
4. H. Uppal. OpenFlow Based Load Balancing . – .: University of Washington , 2012.
5. P. Porras. A Security Enforcement Kernel for OpenFlow Networks. – .: Texas A&M University, 
2012
6. Bypassing Android Permissions: What You Need to Know 
Trend Micro  – – 2012. – http://blog.trendmicro.com/trendlabs-security-
intelligence/bypassing-android-permissions-what-you-need-to-know/, –

–
[1]

-

[2].
—

[3].
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Secret

Snmpget

MS Office.

1. - «
», – 2007. –

2. D. F. Hougen. Improved off-line intrusion detection using a genetic algorithm.- School of computer 
science, University of Oklahoma Norman, OK, USA. - 2000. - 8 c.
3. -

– « » - 2006. –
4. P. A. Diaz-Gomez. Analysis and Mathematical Justification of a Fitness Function used in an Intrusion 
Detection System. - Ingenieria de Sistemas Universidad El Bosque Bogota, Columbia – 2005. - 3 c
5. R. H. Gong. A software implementation of a genetic algorithm based approach to network intrusion 
detection. - School of computing, Queen's University, Kingston, Ontario, Canada. - 2005. - 8 c.

[1,2].

OSEK [3].
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– MSC, SDL UML[4]

MSC SDL UML
+ + +
- ± +

- + +
+ - +

+ + +
± + +
+ ± +

UML

Rational TAU Telelogic 4.3 [5]. 

UML.

1.
2.
3.

[3].
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1.
2.

MS Office.

1. 3- - 2010. — 1120
2 32-

7/2006.
3. OSEK/VDX Operating System version 2.2.3 February 17th.
4. , , . UML. , 2- .

, 2007.
5. BM Rational Modeler Tau Edition 4.3 UML Tutorial.

UDC 004.272
A. Y. Kashcheev, S. A. Fyodorov, L. K. Lebedev

(SPbSTU, Federal State Unitary Enterprise "Research-Development Institute "Kvant")

GRAPHICS PROCESSING UNITS COMPARATIVE TESTING

One of the key features of modern supercomputers is their hybridity [1], i.e. the use of 
microprocessors with different types of cores in the compute nodes. In supercomputers, created from 
commercially available components, the hybridity is usually implemented by sharing universal 
microprocessors with superscalar architecture and graphics processing units (GPUs) in compute 
nodes. Modern GPUs have high computational capabilities and, as a consequence, are widely used in 
high performance computing (HPC). The main vendor of GPUs are NVIDIA and AMD. In 2013, a 
new type of co-processor Intel Xeon Phi appeared on the market, which, unlike GPUs, was built on 
the basis of computing cores with x86 microarchitecture.
Many works deal with the problem of various GPUs evaluation testing. Thus, in [2] the testing of 
different NVIDIA GPUs using SHOC suite [3] was performed. However, a specific batch of tests 
targeting exclusively GPUs does not allow to compare them with superscalar processors, and 
consequently, to determine the prospects of the use of GPUs in a specific field of application. In 
contrast, in [4] the comparison of the computing devices of different architectures was performed. 
However, the comparison was carried out on one target, albeit not very important from the point of 
view of the actual performance assessment - on sparse matrix multiplication by a vector. 
Using the compute cores with support of x86 instructions set allowed to carry out in [5] the 
comparison of Intel Xeon Phi coprocessor with general purpose processor Intel Sandy Bridge using 
multilevel techniques of evaluation testing [6].The adaptation of complex multilevel testing technique 
applied in the computer systems performance analysis for the study of GPUs was performed in this 
work. When testing, the ready SHOC test suite [3] were partially used and the NAS Parallel 
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BenchmarkS, implemented using OpenCL [7], supplemented with some of the specially prepared 
tests.
In accordance with the levels of a complex technique the following tests were used in the study (levels 
are indicated in accordance with the multi-level technique [6]):
Level 2 - tests of the boundary points of APEX-map: (GEMM, FFT, SpMV, Triad - SHOC suite)
Level 3 - components special system tests: computational tests with various patterns of memory 
access as well as with a variable ratio of the number of arithmetic operations and memory access 
operations.
Level 5 - application core tests (NAS Parallel Benchmark package).
The testing of graphics cards of NVIDIA (NVIDIA Tesla K40) and AMD (FirePro S9000 and Radeon 
HD 7970) were performed in the framework of the studies. Performance assessment results were 
complemented by the results of comparing the Intel Xeon Phi coprocessor with general purpose 
processor Intel Sandy Bridge, given in [5].
The graphs (see Fig. 1) show the results of measuring the performance of GPUs AMD and NVIDIA 
on the tests of the two boundary points of APEX-map: test GEMM - multiplication of dense matrices, 
the point of good spatial and temporal locality, test SpMV - the sparse-matrix vector multiplication -
the point of bad spatial and temporal locality. When running the SpMV test, randomly generated 
matrices with the number of non-zero elements equal to 1% of the number of matrix elements were 
used.
Test results show that the NVIDIA Tesla K40 card has better performance, and on SpMV the 
difference reaches two times. It should be noted that for GPUs the difference in performance between 
the points of good spatial and temporal locality (see Figure 1 (a)) and the point of bad spatial and 
temporal locality (see Figure 1 (b)) is 40-50 times.

(a) performance, GEMM, Gflop/s (b) performance, SpMV, Gflop/s

Fig. 1. The results of performance assessment using tests GEMM and SpMV for graphics accelerators

The graph (see Fig. 2) shows the results of measuring the performance on the NAS Parallel 
benchmarkS. The results are given in relative units. The results of performance measurement of the 
test on a single processor Intel Xeon E5-2660 Sandy Bridge were taken as the unit of measurement.
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Test results show that for tasks with the high level of execution parallelism (EP) GPUs significantly 
outperform the general purpose processor Sandy Bridge. The key determinant of performance for 
these tasks is the number of compute cores, which is confirmed by the results of measurements.
In CG test, comprising the stage of multiplying the sparse matrix by the vector, the best performance 
is demonstrated by the accelerator AMD FirePro S9000, which is 2 times the performance of the 
processor Intel Sandy Bridge. It should be noted that in general the performance gap between the 
computing accelerators and general-purpose microprocessor reduced to 1.4-2 times compared to the 
EP test.
SP test results show that Intel Xeon Phi has the best performance of all the accelerators. The presence 
of complex computing, finding a finite-difference solution of 3-dimensional Navier-Stokes equations 
for a compressible fluid or gas with an implicit algorithm leads to degradation of the achieved 
computing accelerators performance. The measurement results show that despite the significantly 
higher peak performance, actual performance achieved in all accelerators is lower than that of general 
purpose processor Intel Sandy Bridge.
It should be noted that while measuring performance for graphics accelerators AMD and NVIDIA 
the implementation of NAS Parallel BenchmarkS using OpenCL was applied and when testing Intel 
Xeon Phi coprocessor and general purpose processor Intel Sandy Bridge - the implementation of NAS 
Parallel BenchmarkS using OpenMP was applied.

Fig. 2. Relative performance of the accelerators using tests NAS Parallel benchmark

Documents development and research results representation are used MS Office.technology
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UDC 004.9
N. V. Garkusha, S. A. Fyodorov (SPbSTU)

GOBJECT FORTRAN OBJECT SYSTEM FOR LANGUAGE INTEROPERABILITY

The aim of this work is the approach to automation of Fortran code interoperability and its 
documentation. Conventional techniques require hand-written bindings to another language. Also, 
bindings portability and creation of automatic documentation to them don’t exist.

There is a huge body of work and a large amount of modern Fortran source code 
(66/77/90/95/03/08/12), which allows solving crucial applied problems. Fortran is the main language 
for scientific, technical and high performance computing. One of the examples of open-ended 
libraries of numerical analysis are LAPACK, Scalable LAPACK, and Parallel LAPACK, which are 
characterized by high reliability and performance, allowing to compute on high-performance systems 
of different architectures.

Language interoperability is becoming increasingly important in using the Fortran libraries in 
other industrial processes for software development. For example, unlike Fortran, Java platform is 
portable at the level of interpreted code, supports rich graphical user interface, and enterprise services. 
Through cross-language interaction it is possible to develop software in which, for example, graphical 
interface and enterprise interaction are implemented using Java, and basic computing – using Fortran. 
In other words, you can create a Java interface for the Fortran program. Consequently, there is a need 
to be able to call the methods implemented on Fortran from Java code.

The techniques on calling third-party code already exist in Java technology:

1. Java Native Interface (JNI), calling the code through C [1]; 
2. Java Native Architecture (JNA) [2].
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Such technologies, unfortunately, require manual coding or bindings, and semi-automatically 
produce the code through which as through an intermediary the Fortran code is called and it has its 
deficiencies, reducing the effectiveness of working with it.

In this work two methods of the necessary automation are suggested based on the GObject 
object system [3, 4]. This object system was created for the industrial development of system software 
on C using object-oriented programming, memory management and other modern programming 
means.

To automate language interoperability of GObject C code a special method of GObject 
Introspection [5] was developed on the basis of GIR repository introspection (GObject Introspection 
Repository) [6]. It involves introspection of the GObject C code and basing on it, building this code 
interface description in the GIR XML format or binary format typelib [9]. Later, special tools can 
process these files statically at compile time or dynamically and then automatically generate bindings 
to specific languages, as well as documentation to bindings for these languages (Fig. 1).

Fig. 1. The existing techniques of language interoperability Gobject

(violet entities are generated automatically)



82

One of the drawbacks GObject object system is the increase of the service code, providing the 
work with objects in C. To solve this problem language Vala [11] is developed, which was originally 
built on the object system GObject and library GLib and is translated into GObject C code, keeping 
all its advantages of being cross-platform and portable. Also, for Vala language the support of 
introspection is being developed both for the automation of language interoperability, and for the 
automation of code documentation [7, 8, 10]. 

The main advantage of the Vala language is the original objects support, as well as all tools of 
GLib library (lists, trees, hash tables, etc.) (Fig. 2).

In this work two techniques for the organization of language interoperability GObject Fortran 
and Vala-Fortran are suggested. Implementation schemes are presented below. The techniques 
suggested in the work contain the inclusion of Fortran characters at compile time to the object system 
and the GObject C code namespace (GObject C-Fortran) or Vala code (Vala-Fortran). It’s not Fortran 
code wrapping with special intermediate code, but writing the Fortran methods as symbols that 
implement GObject conventions. As a result such binary code looks as if it was written in GObject C 
with C calling conventions. After such an inclusion for this Fortran code already developed 
techniques for language interoperability automation of GObject C code and Vala become available. 

Fig.2. The existing techniques of language interoperability Vala

(violet entities are generated automatically)
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The main difference in these techniques is the language in which the external symbols are 
declared. In the case of GObject Fortran interaction it was necessary to describe the techniques on C 
using the GObject structures. It was necessary not only to describe the functions called, but also to 
create special objects to them (Fig. 3).

In the case of Vala-Fortran interaction the code was written in the Vala language. Here it was 
only necessary to describe the called functions (Fig. 4).

The presence of such techniques in the industry will allow to develop new high-tech 
applications requiring the use of various languages and technologies, and to use modern code and 

-core architectures without using an 
intermediate code.

Documents development and research results representation are used MS Office.technology

Fig.3. Gobject Fortran developed technique
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A. V. Mishchenkov, S. A. Fyodorov, A. A. Semenov

(SPbSTU, Federal State Unitary Enterprise "Research-Development Institute "Kvant")

THE SEARCH OF PROGRAMS AREAS WITH INTENSIVE IRREGULAR MEMORY ACCESS 
BY COMPUTING THE METRICS OF SPATIAL AND TEMPORAL LOCALITY BY THE 

ROUTE OF ACCESS ADDRESSES

The problem of achieving high real performance on applications is one of the most important 
when using supercomputers [1]. At the same time, the key issue in achieving high real performance 
is the efficiency of applications interaction with memory [2].

Spatial and temporal locality of access are widely used as the parameters characterizing the 
applications scheme of access to the memory elements [3]. To investigate the performance of 
supercomputers memory subsystem according to the spatial and temporal locality of access the 
APEX-map test was developed and used [4].According to the results of measurements the 
dependence of time to access the memory element and the parameters of spatial and temporal locality 
is plotted (it is apex-map).

The study [2] discusses the methodology of improving the application performance on 
supercomputers using the metrics calculations of spatial and temporal locality. One of the main ideas 
of the proposed approach is in the reflection of the point of the spatial-temporal locality of the 
application on the synthesized apex-map, and, if possible, in an attempt to offset the point of 
application to the tasks with a good spatial and temporal locality.

The method for mapping the spatial and temporal locality of the application on the synthesized 
apex-map of the computing system has been proposed in [3] and developed in [5]. The route of 
application memory accesses received by a special profiler prepared using the library Dyninst [6] was 
used to calculate the metrics in [5].

However, the use of the developed profiling tool is related to a number of complexities. A 
significant problem was the presence of the accesses in the route received by using the profiler based 
on the Dyninst library, system accesses, which sometimes significantly distorted the localities values. 
In addition, the route of addresses of memory accesses, even in the case of test applications, is of a 
significant amount. For example, for the tests of NAS Parallel Benchmarks [7] the saved memory 
calls log comprises hundreds of gigabytes. In this case, the computing cores of today’s applications 
are not uniform with respect to memory access scheme. Thus, the calculation of spatial and temporal 
locality of the entire application is time consuming, but the result gives little information.

To check the adequacy of the results obtained in the measurement of the spatial and temporal 
locality of applications, as well as to improve the calculation formulas, the model technology was 
implemented for getting the calls track to the memory by manual source code instrumentation. Using 
this model eliminates the influence of systemic factors, and also allowed to work out various locality 
calculation options.  

Two methods were tested to solve the problem of searching the fragments of programs with 
poor spatial and temporal locality according to the track of memory calls. In the first - the whole calls 
track was divided into equal portions, and an independent calculation of locality for each of them -
interval calculation was performed. In this case, the search of the unit with poor spatial and temporal 
locality is by the maximum values of localities. In the second the accumulation of locality values was 
performed from reading to reading, arranged on the track - the calculation by accumulation. In this 
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case, the search for the unit with poor space and time locality was carried out on the relative dynamics 
of locality values change.

The problem of solving a system of linear equations with sparse disordered positive definite 
matrix by using the conjugate gradient method of NAS Parallel Benchmarks (CG test) was discussed 
as a model problem. The choice of such a model problem is explained by the relative simplicity of 
the source code and the presence of both units with predictably good, and with predictably bad 
parameters of spatial and temporal locality.

Block diagram of one iteration of the conjugate gradient method, and the parameters of the 
spatial and temporal are shown in Fig.1.

Fig. 1. CG algorithm block diagram and locality parameters

Research results demonstrate the possibility to search for blocks with poor spatial and temporal 
locality by calculating metrics. It is also shown that the interval calculation of the locality value allows 
for better division of algorithm blocks by parameters of spatial and temporal of memory calls, which 
makes this method of calculating the priority in the implementation of the automated search.

Documents development and research results representation are used MS Office.technology
In the further work it is planned to implement a fully automated profiling, which allows to 

identify the areas of applications code affecting the synthesized apex-map outside the area of good 
space and time locality of the computer system.
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