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A

B 1
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,4
S(3,2) := S(3,2) - 4;

1. A
STORAGE

2.
B.

3.

4.

ENTER.
:

1. LEAVE RAM
RAM

2. LEAVE RAM, P$PAM
RAM

PAM.

4.8.

4.11 –

LR
LS

: LOGIC X A
– ;
– .

X S,R I

A
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:
1. LOGIC

2. S
R

3. S R

4. I

:
1. LOGIC S SWITCH
2. LOGIC R       SWITCH
3. LOGIC I SWITCH

4.9.

–

I – I –

SAVEVALUE

: SAVEVALUE A[±],B

A

B

1. SAVEVALUE 25, 7
-
2. SAVEVALUE WES+, 2
- X$WES

MATRIX
–
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I, J –
I,J –

:              < >     MATRIX   A, B, C
–

- GPSS).
-

–
-

–
:

REZULT MATRIX ,15, 3
REZULT

MSAVEVALUE

: MSAVEVALUE A[±], B, C, D

A

B

C

D

:
1.

MATRIX.
2.

B C
D.

3. -»,
B C

D.
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4.
B C D.

: MSAVEVALUE DATA, 4, 5, P7
DATA -

MX(4, 5).

VARIABLE
VARIABLE -

V I V –
- I –

VARIABLE.
VARIABLE

- -

-
:

1) 5 VARIABLE     46+P6
- 46

V5.
2) SUM VARIABLE (P /5
- SUM

- -
V$SUM.

•
•
• .

FVARIABLE
FVARIABLE -

FV I FV –
I – FVARIABLE.

< FVARIABLE

-
.

: PBR FVARIABLE (Sl-S$CAN)/5 +3.6
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VARIABLE
BVARIABLE

< > BVARIABLE < >
BVARIABLE

: FLAG    BVARIABLE   BV$CAN1’AND’BV$CAN2
FLAG CAN1 CAN2

TRUE

FUNCTION
GPSS, .

< > FUNCTION   N
- – ,
- - –

- - N -

FN I I –

FUNCTION. FUNCTION N

X Y

.

.

1. –
X Y

(Integer Real X Y

i; Xi+1

i i+1
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:
1)       ART FUNCTION     X1,C3
                      1.1,10.1/20.5,98.7/33.3,889.2
- -

. FN$ART,

2)         Xpdis FUNCTION RN1, 24
                           0,0/.1,.104/.2, .222/.3, .355/.4, .509/.5, .69/.6,.915/.7,1.2/.75,1.38 
                          .8, 1.6/.84, 1.83/.88, 2.12/.9, 2.3/.92, 2.52/.94, 2.81/.95, 2.99/.96,3.2
                           97, 3.5/.98, 3.9/.99, 4.6/.995, 5.3/.998,6.2/.999,7/.9998,8
-

2. D -
D X

, Y –
.

D Yi

Xi-1< X Xi X
,

X
X,

Y.
X Y

X.
:

1)           LIR  FUNCTION X$A2, D5
             1.1,6.9/2.1,7/6.33,9.4/7,10/9.9,12.01
2)            RAF    FUNCTION RN1, D5
              0,0/.2,7.2/.4,6.667/.8,9.92/1.0,10

INITIAL
INITIAL

: INITIAL
- -

LS, X, MX
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;
- -

1.

MX.
:

INITIAL 21, 17
INITIAL L$KLU, 1

4.10.

TRANSFER

: TRANSFER B

B (1-

.

1.
, ,

- .

: TRANSFER 0.3, LAB1
-

– LAB1.
2.

TRANSFER

: TRANSFER ,NO_SERV
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- TRANSFER NO_SERV.

TEST

: TEST X A, B [, C]

X

A

B

C

TEST
1. TEST

TEST

TEST

2. TEST
TEST

TEST

:
1. TEST L Q$SERVER,100
-

2. TEST L Q$SERVER,100, MET1
-
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GATE

: GATE A[,B]

(

A

B

GATE
1. GATE

GATE

2. GATE
GATE

GATE

.
:

1. GATE FV SERVER
GATE

SERVER

2. GATE SE RAM, NO_RAM
RAM

GATE
NO_RAM.

LOOP
–

: LOOP A,B
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A

B

:
1.
2.

.
3.

: LOOP 5, CYCLE

CYCLE.

4.11.

–

QUEUE A

A

: QUEUE STAT1
- STAT

DEPART

DEPART A
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A

: DEPART SYSTEM
-

. 4.12.

4.12 –

Q
QA
QM
QC
QZ

QT

QX

TABLE
TABLE –

< > TABLE D

- -
.

– .
- .

D - - .

: GIST TABLE P$TOA, 3.62, 10, 10
- GIST

TOA . TABLE
. TOA, 3.62

(
TABULATE
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TABULATE).
TOA 36.2

TOA

- - .

GPSS.

TABULATE
.

TABULATE A [, B]

A

B 1

TABLE.
B

B

TABULATE
.

: TABULATE GIST
- TABULATE

GIST TABLE.

4.13 –

TB
TC

TD
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4.12.

SPLIT

: SPLIT  A, [B], [C]

A -

B -

C
-

:
1) SPLIT 2

- -

2) SPLIT 3,fork,5
- fork.

SPLIT
– – – 4.

ASSEMBLE

: ASSEMBLE A

A

: ASSEMBLE 5
-

MATCH

: MATCH A
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A MATCH,

: PROC1 MATCH PROC2
:
:
PROC2 MATCH PROC1

MATCH

4.13.

;
;

– TG1.

TERMINATE.

         
  

                    

   

START
TERMINATE

TERMINATE

 

  

              
 



96

1
 

4.14

4.14 - GPSS

C1

AC1

TG1

RN1 0…999.

P

PR

MP

XN1

N

W

F -

FI
-

-

FV - -

FR

FC

FT
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S
R

SR

SA

SM

SC

ST

SE 1 - –

SF - -

SV - -

LS - -

Q

QA

QM
QC
QZ

QT

QX

TB

TC

TD

RN1 
…

RNx
–

0.999999.
FN

V

BV

X
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MX 
(a,b)

GN

GT

A1

MB
-

-

CH

CA

CM

CC

CT

4.15 - GPSS

NU
U
NI
I

FV
FNV
SE

SNE
SF

SNF
SV

SNV
LR
LS
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4.15 

.

3. .
- 2-

« .

.

-

7 .

.
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-
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.

- .
-
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5.1.

Simio (© SIMIO LLC [18])
Simio 

Simio

-

Simio
Simio.

–
–

Simio
Simio,
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Simio

Simio

Simio

Simio

–

–
Simio
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Simio

– Simio,
–

-

– -

-

Simio
(Property (State)

DefinitionWindow).

5.

(Intelligent
Object)

(Fixed)
Intelligent 

Object
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Agent)
Intelligent 

Object

Simio

Entity) Agent

(Fixed

ModelEntity

(Transporter)
Agent

–

Link)
Intelligent 

Object

Node)
Intelligent 

Object
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5.1 -

Simio

–

Simio.

–

rver, 

–
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–
add-on

– ,

add-on

5.2.

–

Simio

Simio
Processes.

InitiallyEnabled
Enabled,

Assign ProcessName.Enabled
ProcessName –

Execute step
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ReturnValue OnEvaluating
ReturnValue –

Simio,
Decision Process

Assign_Decide, Search Execute

Execute
Assign_Decide, Search Execute

Breakpoints

Simio.
Simio –

–

Simio.
Simio

– -time Standard
Process

Event-triggered Process

Add-on Process

-On Process) 

Add-On Processes) –
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Server
Server

–
Server Process Time,

Server.

Server
Server

Factory - Factory

Execute
Execute

Execute

ReturnValue

–

-On Process Trigger)
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-

- Initialized ( )

- Creating Entities ( Source
-

- Created Entity (
Source;

- Source.
-

Tally

(On Exited).

5.3.

Simio
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Simio
(Detached Queue -

ttached Queue)

Animation).

Detached Queue Animation

Queue Symbols

QueueState Properties Definitions
QueueStates

Simio
Queue

Quick Create

InputBuffer.Contents
AttachedTo

QueueState InputBuffer.Contents

Remove.

Simio Parking Queues

Transporter

Input Output
Parking Queue

Parking Queue Simio
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Parking Queue
Parking Queue.
–

None Inline Appearance
Inline

Point (Oriented Point Appearance

Oriented Point

Point Oriented Point
Keep In Place

Add Vertex Remove Vertex
Appearance

Add Vertex

Remove Vertex

5.4.

–
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Create
Create Found Search mio, 

Token Class Name.
Simio Token

Simio

D-

-

Free Space Station
Link Node). Simio:

ParkingStation (TransferNode1.ParkingStation), InputBuffer Server
(Server1.InputBuffer), Processing Station Workstation (Workstation1.Processing).

-
Server

Simio.

Processing Processed Server
InputNode

Server InputNode InputBuffer
Server InputBuffer

Server
Processing Process

Process Assign.
Process1

Processing Server Server
Server Process2. 
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Processing Server
Process Assign

Process
Processing Server OutputBuffer

OutputBuffer
OutputNode Server

Output

Server Execute
Execute

WaitUntilComplete

Delay.

(Transfer 

-
- te Value)
-
-
- (Heading)
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- (Pitch)
-

Movement.Rate, Movement.X, Movement.Y, 

, , ,

« »

(Global)
. . ). 

Begin

– Decide
–

–

Delay

–

–
OnEnteredProcessing.

Select

Server
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5.5.

Simio

5.2 –

Source)

(Sink)

(Server)

Resource)

(Combiner)

(Separator)

(Workstation)

(Vehicle)

(Worker)

(Basic Node)

(Transfer Node)

(Connector)

(Path)

(Time Path)

(Conveyor)
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Entities
(Source Sink Server

Interrupt

Basic node)

Output Buffer

5.2.
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Basic node)
Transfer node).

InputBuffer ( ), Processing
( ) OutputBuffer ( ) .

3. erver

–
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-

Repair).
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Connector)
- Link

DrawnToScale LogicalLength
False

Path ,

(Decorator).

Path)
Path - Link

(Decorator).
Triggers

Type
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-

Simio

(Path

Selection Weight

ModelEntity.Priority == 2

Priority

TimePath - Link

TimePath Path
Decorator).

5.6.

-
- Source-Server-Sink)

Simio

Facility
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Source Standard
Library

Source Source
Server Sink

Sink

Node

Property Window

5.4.

–
–

Ctrl + Shift –
Link

Ctrl Shift
(Transfer node
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Source Server
Path Link Type). 

Server1. 

Sink

Link type
Path). 

Path
Path

(Source Server Server Sink

Simio Save As ( )
Window Explorer

Source
Server Sink –

Select Add-Ins

Run

,



123

Facility

nect

- -
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–

–

-
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–

(zoom
-
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5.7.
1.

SIMIO?

2. SIMIO entity)?

3. SIMIO -

4. SIMIO

5. SIMIO
-

6. SIMIO

7. SIMIO

8. Server
SIMIO?

9. processing
Workstation SIMIO ?

10. SIMIO

11.
(entity)?

13.

14.
SIMIO?

15.
-

16.
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les

-
-
-

-

Mean    
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GPSS

: LINK  A,B[, C]

A

B
LIFO,
FIFO,

C

-
UNLINK

FIFO
LIFO

LIFO FIFO
- PR, M

PR
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:
    ,  

LINK
CHANNEL.

     , ,  
CHANNEL

LABEL_CH
LINK

UNLINK

UNLINK

. UNLINK  [X]  A,B,[C],[D],[E],[F]

X D E

A

B

C ALL ALL

D BACK

E
D

X

F

UNLINK

UNLINK

ALL.
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D

D
«BACK». 

.
1.          UNLINK  CHANNEL, LABEL_CH,1

CHANNEL
LABEL_CH UNLINK

2. UNLINK BUFFER, FAC_2,1,BACK
BUFFER

FAC_2.
3. UNLINK E    P$BUF,MET_1,ALL,COND,P$COND,MET_2

BUF
MET
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COND

MET -

PREEMPT

: PREEMPT A,[B],[C],[D],[E]

A ,

B PR

C

D

E RE

:

1.

2.

3.

4.

5.

6.
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7.

9.

10.
-

- -

11.

12.

-
-

13.

14.
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-
-

.
1. PREEMPT UNIT

UNIT

2. PREEMPT UNIT,PR,NODE2,P_Time

NODE
P_Time.

RETURN

. RETURN A

-

A

RETURN WorkStation
WorkStation

TRANSFER

. TRANSFER [A],[B],[C],[D]

A

BOTH, ALL,
PICK, FN,

P, SBR, SIM,
, ,

B
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C FN P P

D ALL 1

TRANSFER

TRANSFER.

TRANSFER

TRANSFER ,NO_SERV
TRANSFER

NO_SERV.

-

TRANSFER   .75,,CHANNEL_2
TRANSFER

CHANNEL

BOTH

TRANSFER

TRANSFER BOTH, CHANNEL_1, CHANNEL_2
TRANSFER

CHANNEL_1.
CHANNEL_1.
TRANSFER
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ALL

D
D

TRANSFER

TRANSFER ALL, CHANNEL_1, CHANNEL_2, 2
TRANSFER

CHANNEL_1.

CHANNEL_2
. TRANSFER

PICK
PICK

B
TRANSFER PICK, CHANNEL_1, CHANNEL_2

TRANSFER
CHANNEL_1 CHANNEL_2.

FN
FN

TRANSFER FN,Exp,5
TRANSFER

Exp

B

TRANSFER End_Proc,1
TRANSFER

End_Proc.
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SBR
SBR

TRANSFER
TRANSFER SBR,Proc, End_Proc

TRANSFER
Proc. TRANSFER End_Proc.

SIM
SIM

-
TRANSFER SIM.

TRANSFER SIM,Nodelay_Place,Delay_Place
TRANSFER

Delay_Place,
Nodelay_Place,

.
SELECT

: SELECT X A,B,C,[D],[E],[F]

X .

A

B

C

D

E
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F

.
1.              SELECT  E         1,10,20,0,F,NO_UNIT

F (c

F=0

NO_UNIT
2. SELECT MAX 1,5,15,,Q

Q

3. SELECT SE 3,1,7
SE

4.

GPSS
FUNCTION

–
- –

-

FN

FUNCTION.
FUNCTION

X Y
.

1. –
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X Y
Integer Real). X Y

.
 

            
-

FN$ART

2) 

           
             

             

             

2. D -
D X

, Y –

D Y[i
X[i-1]< X X[i] X

X
X,

Y X Y
X.

:
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3. -
Y

D

.
:

  

 
Edisc

4. L -
D

X

X

:
    , L  

 
5. -

L
Y

.
:

 

 

• X
•
• FUNCTION
• X Y ;
• FUNCTION,

;
•
• X

Y , X;
• L D Y;
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•
Y;

• L
• L

X



158

1.

2.

3.

4.
2005.

5.
-

- - - 21

6.

7. ,
.

8.
- - 343 c.

9. ., . [Simulation Modeling and
Analysis]. 

10.
- -

11.

- -5-905554-17-9

12.
- - 400 c.

13.
- - 368 c.

14. -
- –

15.
-

- - -
978-5-9558-0338-



159

16.

-981

17. The Simio Reference Guide, version 8 / SIMIO LLC, 2017 [ ]
18. Rapid Modeling Solutions: Introduction to Simulation and Simio / Dennis Pegden, 

David Sturrock. SIMIO LLC, 2014 [ ]

19. -
– – 346 .

20. :
—

—



ПРОЦЕССНО-АГРЕГАТИВНЫЕ СИСТЕМЫ

 ИМИТАЦИОННОГО МОДЕЛИРОВАНИЯ

Черненький В.М.    
Доктор технических наук, заведующий кафедрой 
 “Системы управления” МГТУ им. Н.Э. Баумана

		

Черненький М.В.
Доцент  кафедры “Системы обработки информации  

и управления”    МГТУ им. Н.Э. Баумана

Подписано в печать
Формат 60х90/16. Печ. л. 10.

Печать офсетная. Бумага офсетная.
Тираж 500 экз. Заказ №

Рецензенты:
Карпов Валерий  Иванович  д.т.н., профессор,

Девятков Владимир Васильевич  д.т.н., профессор


