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Qualification record
· 2007: Full professor, Novosibirsk State University (NSU), Russia http://tc.nsu.ru/index.php/mainpage.
· 2004: Doctor of science (Operations Research/Computer Science), Institute of Computational Mathematics and Mathematical Geophysics, Siberian Brunch of the Russian Academy of Sciences, Russia.
· 1991: Associate professor, NSU, Russia.
· 1984: Ph.D. (Operations Research/Computer Science), IM SB RAS, Russia.
· 1978: M.S. (Mathematics and Applied Mathematics http://mmfd.nsu.ru/), NSU, Russia.
Areas of expertise: 

· Mathematical modeling

· Optimization 

· Algorithm development
· Algorithm implementation

In particular:
· Discrete (combinatorial) optimization

· Structure optimization of complex systems

· Communication networks optimization (optimal synthesis, CAD in VLSI and wireless sensor networks) 

· Approximation algorithms design

· Linear, integer, and dynamic programming

Employment
· 1984 - present: Leading Researcher. Operations Research Department, IM SB RAS, Novosibirsk, Russia.  Basic assumption: Mathematical modeling, Algorithms design, Applications (integration and adaptation of programs), Discrete (combinatorial) Optimization, Structure optimization of complex systems, Communication networks optimization (optimal synthesis, routing, CAD, etc.), Approximation algorithms design.
· 2007/09 - 2007/12: Invited Sr. Researcher (Professor), Networking Laboratory, 
School of Information and Communication Engineering, Sungkyunkwan University, Suwon, S. Korea. Basic assumption: Algorithms design for Routing problems in wireless sensor networks (WSN), Lifetime maximization of WSN, optimal regular covering in WSN.
· 2004/09 - 2005/02: Invited Lecturer, Department of Applied Mathematics, Charles University in Prague, Prague, Czech Republic. Basic assumption: teaching two courses: Integer Programming and Operations Research. Research in dynamic distributed systems: sufficient conditions of equilibrium state existence.
· 1999/10 - 2000/04: Invited Sr. Researcher (Professor), VLSI Algorithmic Design Automation Lab., Dep. of Elect. & Comp. Eng., Sungkyunkwan University, Suwon, S. Korea. Basic assumption: Global routing in VLSI.
· 1997/01 - 1997/07: Invited Sr. Researcher, Computer Science Dep., Chungnam National University, Taejon, S. Korea. Basic assumption: Routing problems in communication networks.
· 1983 - 1984: Researcher, Mining Institute, Siberian Branch, Academy of Sciences,  USSR, Novosibirsk. Basic assumption: Research in mine’s ventilation optimization and scheduling of excavator output.
· 1980 - 1983: post-graduate student, NSU, USSR. Basic assumption: Research in hierarchical structure optimization and special case of Steiner Tree Problem with applications in the telephone networks.
· 1978 - 1980: Assistant lecturer, Department of Higher Mathematics, Novosibirsk Electro-Technical Institute, USSR. Basic assumption: Teaching courses: Algebra, Calculus, Analytical Geometry, Differential Equations, Probability Theory, etc.

Teaching experience
· 2010 – present: head of the Theoretical Cybernetics department in NSU.

· 2005 - present: Full Professor (part time), NSU. Courses: Operations Research (lectures and seminars).

· 1989 - 2005: Associate Professor (part time), NSU. Courses: Operations Research (lectures and seminars), Algorithms and programming (lectures and seminars), Combinatorial analysis and graph theory (seminars), Methods of Optimization (seminars), Programming Languages (Pascal,  Fortran), etc.

· 2004/09 - 2005/02: Invited Lecturer, Department of Applied Mathematics, Charles University in Prague, Prague, Czech Republic. Teaching two courses: Integer Programming and Operations Research.
· 1978 - 1980: Assistant lecturer, Dep. of Higher Mathematics, Novosibirsk Electro-Technical Institute, Russia. Courses: Algebra (seminars), Mathematical Analysis (seminars), Analytical Geometry (seminars), Differential Equations (seminars), ...

· 5 post-graduate students got their Ph.D. degrees and more than 30 students got their B. Sc. and M. Sc. degrees under my supervision.
Selected applications

1. Optimization of delivering the goods to the destinations along a river basin. 

     In Russia there is a so-called “North delivery program” for delivering the goods to the remote destinations, which are located along the river basin. Only the riverboats could be used for that. But the navigation time in the north of Russia is very short and it is of great importance to take into consideration the time windows of the ports operation (when the boats could reach these sites). Moreover, the number of boats and crews are upper-bounded, and in order to find a feasible schedule of the boats sailing it is necessary to use the same boats and crews several times at different trips. 

There is a round dozen of problems to be solved here. Among them are:

· well-timed delivery by railway to loading port; 

· making decision what boats to employ in navigation;

· determination of destinations and loading for each boat; 

· optimal scheduling of boat’s departure;

· opportunity to modify the broken schedule;

· etc.

    This project was implemented for Lena Joint Steamship Line (on Siberian river Lena). The heuristic algorithms and friendly software were developed and used for this application. 

My duties: project management, mathematical modeling, algorithm design, coding, simulation, implementation. 

In addition, my post-graduate student got his Ph.D. degree thanks to the results of this project.

2. Optimization of the day shift productivity of excavators in open-pit coal mine. 

It was a project implemented for Neriungry open-pit coal mine (Eastern Siberia). The quality of a coal in this mine depends on the place of extraction. Each excavator has its extraction belt with a priory known quality of the coal in each place. It is necessary to fix the day output for each excavator object to minimize the deviation of the average quality from the desired. 

     An elegant algorithm was proposed to solve the problem in two different cases. The results of simulation proved the effectiveness of the approach with respect to the earlier known. 

My duties: mathematical modeling, algorithm design, coding, simulation, implementation.

3. Different variations/generalizations of transportation problem with bounded resource. 

     The Transportation Problem is well know problem and it may be solved exactly by effective methods. For the needs of one Russian organization we adapted and implemented the well known algorithms to solve some generalized problems of practical interest.

My duties: mathematical modeling, algorithm design, coding, simulation, implementation. 

4. Gas/oil-pipe tree design problem. 

Let us have the oil (gas) wells distributed all along the surface and one central terminal – store of oil (gas). The goal is to construct a tree, spanning the wells and store point, object to minimize its (tree) cost. Each edge (link) of the tree is a pipe with certain diameter and cost. If the production of each well is known, then we know the set of feasible pipes to be used along certain path to the store point. Moreover, in order to increase the amount of flow through the pipe, the pumps may be used. Each pump, of course, has a cost too. So, the problem is to select a pipe and pump (if any) for each link in order to minimize the total spending. 

In general this problem is NP-hard (as a generalization of Steiner Tree Problem). So, it is unreasonable to search for polynomial exact algorithm. Therefore, for different special cases the efficient algorithms were developed. For general case the heuristics and Branch and Bound Method were used. 

My duties: mathematical modeling, algorithm design, coding, simulation, implementation.

5. Automation planning of daily field operation at railway. 

This R and D work is holds at present for ferry service of West Siberian Railway (Novosibirsk, Russia). There are a lot of real life problems. Not all of them are optimization. Among them:

· transportation (or flow) problem with additional restrictions (for empty car assignment);

· simulation of cargo operations;

· simulation of train makeup procedure;

· simulation of train transportation.

My duties: mathematical modeling, algorithm design.

6. Global routing in VLSI. 

This was an Intel project in 2006. Given an undirected edge-capacitated graph and a set of partially ordered (according to the logical network) nets each determined by a subset of nodes (sinks). For every primary input sink an arrival time is given, and for each primary output sink a required time is given. We consider the problem of constructing the Steiner trees in the graph, each tree spanning the sinks of one net, with small violating the capacity and delay constraints. We propose a novel three-stage approach to construct an approximation solution. At first stage, we apply our new iterative algorithm to form a set of timing-driven trees for each net. At the second stage, we use a nonlinear integer program formulation for concurrent selection of trees with respect to congestion, and apply gradient algorithm to solve its relaxation. And at the third stage, we utilize a fractional solution of the relaxed problem to construct an approximation solution of the initial problem. Finally, we compare our sequential and concurrent algorithms and Labyrinth algorithm on benchmark samples. 
My duties: project management, mathematical modeling, algorithm design, C-coding.

Publications (partial list)
· Erzin A.I. Optimization problems on VLSI. –  Lambert Academic Publishing: ISBN: 978-3-8454-2760-7. – 2011. 143 p. (Monograph in Russian)
· Erzin A.I., Astrakov S.N. Min-Density Stripe Covering and Applications in Sensor Networks // LNCS No. 6784, 2011, 152–162

· Erzin A.I., Plotnikov R.V. Wireless Sensor Network’s Lifetime Maximization Problem in Case of Given Set of Covers // LNCS, No. 6786, 2011, 44–57

· Aldyn-ool T.A., Erzin A.I., Zalyubovskiy V.V. Covering of Plane Area by Randomly Distributed Sensors // Vestnik NSU. Series: Mathematics, Mechanics, informatics, 10(4), 2010, 7-25
· Zalyubovskiy V., Erzin A., Astrakov S., Choo H. Energy-efficient Area Coverage by Sensors with Adjustable Ranges // Sensors, 9(4), 2009, 2446-2460

· Erzin A.I., Chu H. Elmore Model-based Algorithm to Select Optimal Connections on the Clock Tree // Automation and Remote Control, 70(10), 2009, 1749-1759

· Erzin A.I., Takhonov I.I. Equilibrium Resource Distribution in a Network Model // Journal of Applied and Industrial Mathematics, 2007, Vol. 1, No. 3, 1–10.
· Erzin A.I., Takhonov I.I. Balanced flow problem // Novosibirsk. Sibirsky gurnal industrial’noy matematiki. V. 9. No. 28. 2006. 50-63 (in Russian).

· Erzin A.I., Cho J.D. Concurrent placement and routing in the design of integrated circuits // Automation and Remote Control. V. 64. No. 12. 2003. 1988-1999.

· Erzin A.I., Cho J.D. Skew Minimization Problem with Possible Sink Displacement // Automation and Remote Control. V. 64. No. 3. 2003. 493-504.

· Erzin A.I., Cho J.D. Deep-Submicron Steiner Tree // Kluwer Academic Publishers. (Ed. J.D. Cho) “Steiner Trees in Industry”, 2001. 120-139.

· Erzin A.I., Cho J.D. A deep-submicron Steiner tree. // J. Mathematical and Computer Modeling, Pergamon, Elsevier Science, V. 31, issue 6/7, 2000, 215-226.

· Erzin A.I. Pseudo-polynomial distributed algorithm with few data exchanges for delay-constrained multicasting. // Distributed Computer Communication Networks: Architecture and Resource Allocation, Moscow , 1999, 87-95.

· Dementiev V.T., Erzin A.I., Larin R.M., Shamardin J.V. Hierarchic Structure Optimization Problems. Izdatelstvo Novosibirskogo Universiteta, Novosibirsk, 1996 (Monograph in Russian). 

List of research grants
· 1994-1995 - research Russian Foundation of Basic Research (RFBR) grant No. 94-01-00706 (Hierarchical Structure Optimization)

· 1996-1996 - publication RFBR grant No. 96-01-14198 (monograph "Hierarchic             Structure Optimization Problems")

· 1996-1998 - research RFBR grant No. 96-01-01582 (Resources-Constrained             Optimization Problems)

· 1996-2005 - research school RFBR grant No. 96-15-96309 (Combinatorial            Optimization Problems)

· 1997/01-1997/07 – STEPI (S. Korea)
· 1999/10-2000/04 – KISTEP (S. Korea)
· 1999-2001 - research grant in RFBR No. 99-01-00482 (Multilevel            Optimization Programming)

· 2002-2004 - research grant in RFBR No. 02-01-00977 (Modeling and algorithm design for multilevel systems optimization)

· 2006 – Intel research grant (Global routing in VLSI CAD)

· 2007 – grant IITA-2007-(C1090-0701-0046) of Ministry of Information and Communication, Korea, under the Information Technology Research Center support program supervised by the Institute of Information Technology Advancement.

· 2008-2009 – international research grant in RFBR No. 08-07-91300-IND_a (Algorithms for robust mobile wireless sensor network)

· 2008-2010 – Russian-Indian project ILTP A-8.23 FPP-27 “Modelling, Algorithms Development and Implementation in Timing-Driven Congestion-Aware Global Routing for Sub-65nm VLSI CAD”

· 2010-2011 – international research grant in RFBR No. 10-07-92650-IND_a (Mobile Intelligent Wireless Sensor Networks: Control and Optimization)

· 2010-2012 – research RFBR grant No. 10-01-00149 (Timing-driven congestion-aware routing in VLSI computer-aided design)
Problems of resent interest
· CAD in VLSI (global routing) and wireless sensor networks (lifetime maximization, regular area covering by sensors with adjustable sensing and communication ranges, optimal routing). 
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