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 Consider the multidimensional optimization problem 

(1) 

    the search domain is the hyperinterval 

(2) 

 

Problem statement 

   :    ,  1   
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   A priori information about the problem  

•  the objective function (y) satisfies the Lipschitz condition 

 

 

 

•  the objective function (y) may be “black box” function. 

 

Problem statement 

DyyyyLyy  212121 ,,)()( 



7 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



8 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

0=x0 x1 x2 … xi1 xi … xk=1 

Let x0=0, x1=1.  

1. For each (xi1,xi), 1ik, calculate characteristic R(i). 

2. Find interval with maximum characteristic  

R(t)maxR(i) 1ik. 

3. Make next trial at internal point of the interval xk(xt,xt), 

4. Check stop condition: t 

 

Algorithm of Global Search (AGS) 
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• Characteristic 

 

where                                            is adaptive estimation of 

Lipschitz constant L, r 1 – parameter. 

• New point 

 

Theory of convergence of AGS presented in [Strongin, Barkalov]. 

 

   
 ,2)( 1

22

2

1

 r

zz

r

zz
iR ii

i

ii
i

 


























ki

zz

i

ii
,...,1    ,max

1


N

tt
tt

ttk zz

r
zz

xx
x 







 



 






||

2

1
)(sign

2

1
1

11

Algorithm of Global Search (AGS) 



10 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



11 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



12 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



13 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



14 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



15 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Reduction to one-dimensional problem 
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Reduction to one-dimensional problem 
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N-d space 

1-d scale 

Peano space-filling curve 

 y(x) 0x1    yRN: yD  

Reduction to one-dimensional problem 

(y*)  min  (y) yD, gj(y)0, 1jm  
                     min  (y(x)) x[0,1], gj(y(x))0, 1jm  



18 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Globalizer Architecture 

 

Optimization 

 

Nonlinear 

programming 
Global 

Multi-criteria General 

1 2 

3 4 

Search  

information 

5 

Visualization 

11 

Parallel  

manager 

8 

Parallel scheme 

7 

Dimension reduction 

6 

Manager 

9 

Dialog  

interaction 

10 

Function  

computation 

0 



19 of 32 
Solving Time-Consuming Global Optimization Problems 

with Globalizer Software System 
RSD-2017 

Parallel scheme 

Options for parallelization: 

• to carry out search domain decomposition; 

• to parallelize calculation of the problem functions; 

• to parallelize implementation of the algorithm computing 

rules for selection of the next trial point; 

• to change the algorithm for the purpose of carrying out 

several trials in parallel. 
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Parallel scheme 
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Parallel scheme 

• Process Tree (example, M = 3) 

φ1(u1) 

φ3(u3) φ3(u3) 

 
φ3(u3) 

φ2(u2) 

φ3(u3) φ3(u3) 

 
φ3(u3) 

φ2(u2) 
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Parallel computing for distributed memory  

Let’s consider the multiple mapping Y(x) 

Y(x){y1(x), y2(x), …, yL(x)}. 

where yi(x) is transformed Peano curve. 

Use of multiple mapping forms the set of L problems 

min(yl(x))x[0,1], gj(y
l(x))0, 1jm, 1lL. 

They can be solved in parallel. 

Each one-dimensional problem is solved on a separate 

processor/node. 

Any computed value  zig(y
l(xi)) for the problem l can be 

transformed to the value zjg(y
k(xj)) for the problem k  

without time-consuming computing of the function g(y). 
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Parallel computing for distributed memory  

min(y1(x))x[0,1], gj(y
1(x))0, 1jm min(y2(x))x[0,1], gj(y

2(x))0, 1jm 

min(y3(x))x[0,1], gj(y
3(x))0, 1jm min(y3(x))x[0,1], gj(y

3(x))0, 1jm 
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0=x0 x1 x2 … xi-1 xi … xk=1 

Let  x0=0,…,  xp=1.  

1. For each (xi1,xi), 1ik, calculate characteristic R(i). 

2. Sort intervals by characteristic, take p intervals with largest  

characteristics R(t1)>R(t2)>... >R(tp) 

3. Make next p trials in parallel at internal points of the 

intervals (xt1
,xt1

), (xt2
,xt2

),… (xtp
,xtp

) 

4. Check stop condition: ti
 

 

  
 

 

Parallel computing for shared memory 
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Numerical Results 

(1) 
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• Let’s rewrite (1) in the standard form 

 

 

 

 

 

• This model can describe the typical situations of vibration 

isolation for devices, apparatuses and humans located on moving 

vehicles. 

 

 

 

 

  

Numerical Results 
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Numerical Results 
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• Consider two-objective control problem for state-feedback case.  

• The Pareto optimal front computed by Globalizer 

 

Numerical Results 
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Thank you for attention 
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