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Simulating models for retrieval system with homogeneous and heterogeneous query 

flows are built at the article. Model experiments were showed that models qualitative 

behavior corresponded with qualitative behavior of real system. 
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:

Delta – ,  1%; 

MaxTime – ,

 10000  ( ).

:

CRate – ,

 0,01  10 1/ ;

BLen – ,  0 

100;

HTMean – ,

 0,01  10 .

:

RFreq – ;

WTime – .
*********************************************************
; Model constants: 
Delta EQU 0.01 ; handling time relative error  
MaxTime EQU 10000 
*********************************************************
; Model factors and their default values: 
CRate EQU 1 ; calling rate 
BLen EQU 50 ; buffer length 
HTMean EQU 1 ; handling time mean 
*********************************************************
; Initialization section 
*********************************************************
 GENERATE , ,0,1,10  
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; Initialization of studying parameters: 
 SAVEVALUE RFreq,0 ; rejecting frequency 
 SAVEVALUE WTime,0 ; waiting time 
; Working variables: 
 ; set half of handling time range 
 SAVEVALUE HTRange,(Delta#X$HTMean#Sqr(3)) 
 SAVEVALUE QGen,0 ; quantity of generated 
   ; queries 
 SAVEVALUE QHandled,0 ; quantity of handled 
   ; queries 
 SAVEVALUE QLost,0 ; quantity of lost queries 
 TERMINATE   
***************************************************************
;  Model section 
***************************************************************
 GENERATE (Exponential(1,0,1/CRate)) ; queries flow 
     ; generator 
 SAVEVALUE QGen+,1  
 TEST LE (Q$Accepted),BLen,Rejected ; test buffer 
     ; overflow  
 QUEUE Accepted  ; start handling 
 SEIZE Server  
 ADVANCE HTMean,X$HTRange  
 RELEASE Server  
 DEPART Accepted  ; end handling 
 ; begin of WTime calculating 
 SAVEVALUE QHandled+,1 
 SAVEVALUE OldWTime,X$WTime 
 SAVEVALUE WTime+,((M1-X$OldWTime)/X$QHandled) 
 ; end of WTime calculating 
 TRANSFER ,Destroy  
 ; begin of RFreq calculating 
Rejected SAVEVALUE QLost+,1 
 SAVEVALUE RFreq,(X$QLost/X$QGen) 
 ; end of RFreq calculating 
Destroy TERMINATE   
***************************************************************
;  Timer section 
***************************************************************
 GENERATE MaxTime, , ,1 ; Halting time = MaxTime s 
 TERMINATE 1  
***************************************************************
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*********************************************************
; Model constants: 
Delta EQU 0.01 ; handling time relative error  
MaxTime EQU 10000 
*********************************************************
; Model factors and their default values: 
CRate EQU 1 ; calling rate 
BLen EQU 50 ; buffer length 
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HTMean EQU 1 ; handling time mean 

. 2. 

*********************************************************
* Input section: 
* Quantity of query types(TypeQTY) and 
* correspondent calling rates (matrix Queries) are 
* got at the section 
*********************************************************
* TypeQTY: quantity of query types 
* Queries: queries characteristics TypeQTY x 2 - matrix 
* Queries[i,1] - i-th query calling rate 
* Queries[i,2] - i-th query handling time 
* SumRate: 
*  storage for the sum of query calling rates 
*********************************************************
Queries MATRIX ,100,2 
*********************************************************
Input GENERATE ,,0,1,10 ; Section priority = 10 
 OPEN ("params.txt"),1,FO_Error 
 SAVEVALUE TypeQTY,0  
RdLoop READ RBuff,1,EOF 
 SAVEVALUE TypeQTY+,1  
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 MSAVEVALUE Queries,X$TypeQTY,1,(Word(P$RBuff,1)) 
 MSAVEVALUE Queries,X$TypeQTY,2,(Word(P$RBuff,2)) 
 SAVEVALUE SumRate+,(Word(P$RBuff,1)) 
 TRANSFER ,RdLoop  
EOF CLOSE ,1,FC_Error 
 TEST E X$TypeQTY,0,FR_Error  
 SAVEVALUE ErrMsg,"No errors" 
 SAVEVALUE Counter,0 
 SAVEVALUE RFreq,0 ; rejecting frequency 
 SAVEVALUE WTime,0 ; waiting time 
 SAVEVALUE HTRange,(Delta#X$HTMean#Sqr(3)) 
 SAVEVALUE QGen,0 ; quantity of generated 
   ; queries 
 SAVEVALUE QHandled,0; quantity of handled 
   ; queries 
 SAVEVALUE QLost,0 ; quantity of lost queries 
 TERMINATE   
FO_Error SAVEVALUE ErrMsg,"File opening error"  
 TERMINATE   
FR_Error SAVEVALUE ErrMsg,"Input file is not correct" 
 TERMINATE   
FC_Error SAVEVALUE ErrMsg,"File closing error" 
 TERMINATE   
*********************************************************
* Model section: 
***************************************************************
 GENERATE (Delay(1)) 
 SAVEVALUE QGen+,1  
 TEST LE (Q$Accepted),BLen,Rejected ; test buffer 
 QUEUE Accepted  ; start handling 
 ASSIGN Type,(GetType(2)) 
 SEIZE Server  
 ADVANCE (ServiceTime(3))  
 RELEASE Server 
 DEPART Accepted  ; end handling 
 ; begin of WTime calculating 
 SAVEVALUE QHandled+,1 
 SAVEVALUE OldWTime,X$WTime 
 SAVEVALUE WTime+,((M1-X$OldWTime)/X$QHandled) 
 ; end of WTime calculating 
 TRANSFER ,Destroy  
 ; begin of RFreq calculating 
Rejected SAVEVALUE QLost+,1 
 SAVEVALUE RFreq,(X$QLost/X$QGen) 
 ; end of RFreq calculating 
Destroy TERMINATE  
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***************************************************************
; Timer section 
***************************************************************
 GENERATE MaxTime, , ,1 ; Halting time = MaxTime s 
 TERMINATE 1  
***************************************************************
* GetType function: 
***************************************************************
PROCEDURE GetType(RND) BEGIN 
   TEMPORARY pSum,type,tval; 
   tval=Uniform(RND,0,X$SumRate); 
   type=1; 
   pSum=Queries[type,1]; 
   WHILE(tval > pSum)DO BEGIN 
      type=type+1; 
      pSum=pSum+Queries[type,1]; 
   END; 
   RETURN type; 
END;
***************************************************************
* Delay function: 
***************************************************************
PROCEDURE Delay(RND) BEGIN 
   TEMPORARY scale; 
   scale=X$SumRate; 
   IF(scale>0)THEN RETURN Exponential(RND,0,scale); 
   ELSE RETURN 1; 
END;
***************************************************************
* Service function: 
***************************************************************
PROCEDURE ServiceTime(RND) BEGIN 
   TEMPORARY tmp; 
   tmp=Queries[P$Type,2]; 
   RETURN Uniform(RND,0.9#tmp,1.1#tmp); 
END;
***************************************************************
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