
Jili'i 

Users Guide for EASI Graphics 

Dallas W. Sasscr 

Prepared by Sandia Laboratories. Albuquerque. New Mexico 87115 and 
Livermore, California 94550 for the United States Nuclear Regulatory 
Commission under DOE Contnjct AT(29-1)-789. 

Printed March 1&78 

-«Sfii 
; * ^v> v . - i - A 

' 5 ^ 3 ^ Ш ? ^ * Й Й ^ ^ 5 



SAND78-0112 
Unlimited Release 
Printed March 1978 

Distribution 
Category NRC-13 

USERS GUIUFO FOR EASI GRAPHICS 

D. W. Sasser 
System Analysis Division I, 

Sandia Laboratories 
Albuquerque, NM 87115 

5741 

Uniwd SHIM 
F«i(0. nor »i 

NOTICE -
i preptrti 

-iGowmnxni Ntiihei Itit 
• Leiled SIMM Dtpulrotnl 1̂ 
leir emplayrei, пи my of thtir 

* ihtu mpWiyw: 
jny »wi>nly. « p i t u w implied, or TBUIDM »cy к [it 
lubihiy «- rnponsbihly ft" ih« ««««У- c" f pl*IM«» J 
« uitfulneu nf in у information, ippiriim. V 
procip diKloied. <ir icprc*ntt Uin in me > 
infringe pnrately owned right* 

ABSTRACT 
EASI (Estimate of Adversary Sequence Interruption) is 
an analytical technique for measuring the effectiveness 
of physical protection systems. EASI Graphics is a com
puter graphics extension of EASI which provides a capa
bility for performing sensitivity and trade-off analyses 
of the parameters of a physical protection system. This 
document reports on the implementation of EASI Graphics 
and illustrates its application with some examples. 

tt 
3,4 



] 

CONTENTS 

Page 
I INTRODUCTION 7 

II DISCUSSION 9 
General Discussion of EASI Method 9 
Implementation and Computer Requirements for EASI Graphics 10 
EASI Graphics Evaluation Procedure 11 
Graphical Output Options 15 

III EXAMPLE OF EASI GRAPHICS APPLICATION 23 
Input Requirements for EASI Graphics 23 
Interpretation of EASI Graphics Output 25 
Modifying EASI Graphics Input 28 

IV SUMMARY AND CONCLUSIONS 33 
V REFERENCES 33 

APPENDIX A -- THE EASI MATHEMATICAL METHODOLOGY 35 
APPENDIX В — EASI GRAPHICS PROGRAM LISTING 41 
APPENDIX С — PLOT OPTIONS ILLUSTRATED FOR EXAMPLE PROBLEM 83 

ILLUSTRATIONS 
Figure Page 

1 Flow Chart for EASI Graphics Instruction/Analyst Interface 12 
2 Adversary Action Sequence for EASI Graphics Example 13 
3 Adversary Time-Sequence Path for Sabotage (Outsider) 14 
4 Probability of Interruption vs. Time for Task 5 17 
5 Probability of Interruption as a Function of P, for Sensor 3 

and Time for Task 5 18 
6 Example of Plot with Oversize Scale 20 
7 Reduced-Scale Plot of Example Shown in Figure 6 21 
8 Probability of Interruption vs. Response Force Time 25 
9 Probability of Interruption vs. Time to Complete Task 5 26 

10 Probability of Interruption vs. P, for Sensor 3 27 
11 Probability of Interruption vs. P. for Sensor 3 and Time to 

Complete Task 5 2 8 
12 Probability of Interruption vs. Time for Task 5 for Increased 

Value of P. Sensor 3 30 
13 Probability of Interruption vs. Response Time and Time for 

Task 5 for Increased Value of P H for Sensor 3 31 

5 



TABLES 
Tabic Page 

I Numerical Input for Example 15 
II Available Plot Options 16 

III Instructions on Use of EASI Graphics 23 
IV EASI Graphics Input for Example Problem 24 
V Sample of Changes to Input Data 29 

6 



I. INTRODUCTION 

A relatively simple, easy to use method of evaluating physical protection 
system performance at a fixed-site nuclear facility has been developed. This 
method, called Estimate of Adversary Sequence Interruption (EASI), calculates 
the probability of interruptiny an adversary along a physical path described by 
(1) probability of detection, (2) adversary delay time, (3) probability of 
communications, and (4) security force response time. The EASI evaluation can 

2 3 be performed on hand-held programmable calculators. ' 

Л versatile computer graphics version of EASI has also been developed. 
This EASI Graphics program allows the user to input facility and adversary path 
attributes at m̂r '•:• •- ji.ir!,̂ _s erminal. The output consists of a value for 
the probability of adversary sequence interruption and a variety of user 
selected plots. These plots provide information related to the sensitivity of 
the probability of interruption to changes in facility safeguards components. 
This information provides a basis for evaluating and designing fixed-site 
security systems. 

The purpose of this report is to provide a guide for evaluating physical 
protection systems using the EASI Graphics program. Instructions are provided 
for implementing the EASI program on a graphics terminal and for describing an 
adversary path for evaluation. A specific example which illustrates the plot
ting capability of EASI Graphics is also presented. 
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II. DISCUSSION 

General Discussion of EASI Method 
The Estimate of Adversary Sequence Interruption computer code is an ana

lytical technique for evaluating the effectiveness of physical protection sys
tems. The EASI method consists of a probabilistic analysis of the interactions 
of basic security functions and is used to calculate the probability of inter
ruption of specific adversary action sequences. Adversary action sequences can 
include an outsider entering a facility for the purpose of sabotage or theft or 
an insider either gaining access to a vital area for the purpose of sabotage or 
gaining access to Special Nuclear Materials (SNM) and egressing. 

The EASI code has been adapted for use on hand-held calculators to provide 
a tool for quick, "first cut," evaluations of physical security systems. EASI 
is also available as an interactive graphics program for use on computers 
equipped with an interactive graphics terminal. 

The basis of the EASI method is that, for a resolute thoft or sabotage 
attempt to be averted, the response force must be notified of the attempt while 
there is still sufficient time remaining in the adversary's action sequence for 
the force to respond and interrupt the sequence. The response force is assumed 
to be adequate enough to at least delay adversary progress until additional 
forces arrive to neutralize the adversary. 

Input data required for EASI Graphics include (1) the average guard force 
response time, (2) the standard deviation of security force response time, (3) 
the probability of communication with the security force, and (4) an adversary 
action sequence. Each adversary action sequence takes place along a path which 
includes a starting point, a sequence of detection methods and barriers, and a 
terminal point. An adversary attempting to use such a path to accomplish a goal 
of theft or sabotage must defeat each barrier and traverse each open area along 
the path. Each of these adversary activities is called a task. 

Tasks are ordered in time, beginning at the outermost barrier (e.g., a 
perimeter fence in the case of an outsider or an internal secure area in the 
case^of an insider) and proceeding to the target or terminal point. Associated 
with each task is an average time to complete the task and a standard deviation. 
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Also associated with each task is a sensor for detecting adversary activities 
(e.g., a door alarm, a closed-circuit television (CCTV) camera, etc.). The 
probability that this sensor will be activated is the probability of detection 
(P.) for the particular type of sensor assumed. If there is no sensor associ
ated with a task, the probability of detection is set equal to zero. 

The probability of interruption |P(1) I is calculated for each adversary 
action sequence based on the input parameters. Л number of plotting options 
are available to the user of EAST Graphics. These plots provide the user with 
information on the sensitivity of the parameters of the system. 

A mathematical development of the EASI method is included in Appendix A. 

Implementation and Computer Requirements for EAST Graphics 
EASI Graphics provides an interactive interface between the analyst and 

the computer. This interface allows the user to interrogate the computer, in
put appropriate physical protection system data, modify the input data or 
facility design, and select the desired output. Program control is provided 
by the EASI Graphics code, which prompts the user by requesting information and 
directing the detailed analysis. 

The Sandia Laboratories EASI Graphics program uses a Tektronix -,014 
graphics terminal to interface with the CDC 6600 time-sharing computer. Sandia 
users can access the EASI Graphics code at any appropriate graphics terminal by 
using the following input: 

GET,UEASI/UN=DWSASSE (RETURN) 
/-UEASI (RETURN) 

The ЕАЫ Graphics code is also available to other users as an ANSI standard 
FORTRAN program which should be easily adapted to any computer with adequate 
memory and a compatible graphics terminal. Two additional software packages 
are required: DISSPLA, which is a proprietary product marketed by Integrated 
Software Systems Corporation, and PLOT-10, which is the Tektronix terminal con
trol and plotting software package. A complete program listing for EASI 
Graphics is contained in Appendix B. 

Instructions for implementing each segment of the program are displayed on 
the terminal screen by the computer upon completion of the preceding step. A 
flow chart which illustrates the EASI Graphics instruction/analyst interface is 

10 



shown in Figure 1. At each decision point within the program, the computer 
queries the user for a decision or further information. An evaluation of an 
advr .rsary action sequence using EASI can be accomplished through the use of 
questions and requests for information by the computer and response's by the 
analyst. 

EASI Graphics Evaluation Procedure 

Л hypothetical fi.xed-site facility and one possible adversary action se
quence associated with that facility are shown in 1'ignr" 2. This facility will 
be used to illustrate the KASI evaluation proeeoure ,mJ to do; inn a set of 
input parameters lor the I'.ASI Graph ion example described in Section III. 
Details of the facility evaluation procedures using EASI have been reported 

2 previously. The following discussion i^ included in this report to clarify 
the example and for completeness. The reader is referred to Reference 2 for 
additional information on the use of EASI. 

Potential adversary targets in figure 2 are the SNM and the vital compo
nent, lor this example, only the physical path shown in figure 2 will be con
sidered. This problem involves examining the vulnerability of the facility to 
a sabotage attempt by an unauthorized adversary (outsider). Further study of 
this facility would require that other possible adversary action sequences 
related to sabotage or theft be evaluated. 

Since this problem involves unauthorized entry, the adversary sequence must 
begin somewhere on the facility boundary, in this case at the perimeter fence. 
The entire adversary sequence consists of penetrating the perimeter fence, 
crossing the open area between the fence and the facility's main building, pene
trating the locked exterior door, traversing the hallway, and finally penetrat
ing the locked interior door to the tarqet (vital component). 

While outside the building, the adversary is subject to surveillance by the 
CCTV (Sensor 3 ) . * In addition, sensors on both the locked exterior door (Sensor 
5) and the locked interior door (Sensor 7) provide adversary detection functions. 

The adversary action sequence consists of seven tasks: (1) oenetrate 
fence, (2) cross open area to position of the CCTV, (3) cross open area between 

*The sensors are numbered to correspond to the task with which they are 
associated. 
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E ( t ? ) = 0.1 

a ( t 7 ) = 0.02 

where: E(t.) = Expected value (mean) of time to accomplish Ta*,k i 

o(t,) = Standard deviation of the mean for Task i 

Figure 3. Adversary Time-Sequence Path for Sabotage (Outsider). 

Each task is specified by the mean time required to accomplish that task 
and a standard deviation. Sensors which may provide adversary defection are 
located at the beginning of their associated task. In this example, Sensor 3 
is associated with Task 3, Sensor 5 with Task 5, and Sensor 7 with Task 7. 

The input data derived from the time-sequence path in Figure 3 are sum
marized in Table I. (The procedures by which these data are input to the com
puter are outlined in Section III, which follows.) Given these data, EASI 
Graphics calculates the probability of interruption for the particular adversary 
action sequence described in Figure 3. If the value of P(I) is not sufficiently 

14 



hi'jh, the input data can be modified and a new vjiluc of P (1) calculated. This 
iterative procedure allows the user to chanqe the performance characteristics 
of selected physical protection system components until P(1) is satisfactory. 
This analytical procedure should be performed for other adversary action se
quences . 

тлвио i 

Numerical Input for Kxample 

Response Force Specifj cations 
Mean Response Time 4.0 minutes 
.Standard Deviation 0.16 minutes 
Probability of Communication 0.9 

Adversary Time-Sequence Path 
Task Time (min) 

Probability of 
Task Mean Standard Deviation 

1 2 . 0 0 . 5 0 
2 1 .0 0 . 2 0 

3 1.0 0 . 2 0 . 3 
4 3 . 0 0 . 3 0 
5 0 . 5 0 . 1 0 . 9 7 
6 3 . 0 0 . 3 0 
7 0 . 1 0 . 0 2 0 . 9 7 

Graphical Output Options 
The results of the EASI analysis are expressed in terms of the probability 

that the physical protection system can respond in time to interrupt specific 
adversary action sequences. EASI calculates and displays P(I) for each defined 
adversary action sequence. To supplement the EASI calculations, EASI Graphics 
provides the analyst with a selection of six two-dimensional and eight three-
dimensional plots. These plots allow the user to examine the sensitivities of 
various components along the adversary's path and to study the effect on the 
probability of interruption of varying the performance of these components. 
The available plotting options are summarized in Table II. 

With the exception of Plot No. 1, the dependent variable for each EASI 
Graphics plot is the probability of interruption. The dependent variable may 
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be plotted as a function of one or two independent variables related to the in
put data, i.e., response time, probability of communication, task time, or 
probability of detection. The L.iree-dimensional surfaces and two-dimensional 
curves generated by EASI Graphics may be used to estimate the value of P(I) 
for different values of the independent variables. 

TABLE II 
Available Plot Options 

Option Number Description 
0 No Plot 

Two-Dimensional Plots 
1 Probability of Alarm vs. Time to Terminal Point 
2 Probability of Interruption vs. Time to Terminal 

Point 
3 Probability of Interruption vs. Response Time 
4 Probability of Interruption vs. Probability of 

Communication 
5 Probability of Interruption vs. Task Time 
6 Probability of Interruption vs. Probability of 

Detection 
Three-Dimensional Plots 

Probability of Interruption as a function of: 
7 Response Time and Probability of Communication 
8 Task Time and Probability of Detection 
9 Response Time and Task Time 
10 Response Time and Probability of Detection 
11 Probability of Communication and Probability of 

Detection 
12 Task Time and Probability of Communication 
13 Task Time and Task Time 
14 Probability of Detection and Probability of 

Detection 

For those plots which include task time or probability of detection, the 
user must specify which task number(s) or sensor(s) is to be used. For example. 
Figure 4 shows the EASI Graphics plot of the probability of interruption versus 
task time for Task 5. Prior to executing this plot, the computer would request 
that the user specify the task number to be plotted. Similarly, Figure 5 
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I 
illustrates a three-dimensional pb-.t usin.; both task time and the probability 
of detection. The i interaction between the computer лж\ analyst necessary to 
generate this plot is shown on the f^llowiny page.* 

PROBABILITY OF INTERRUPTION 

RESPONSE T I T o . • 
DEV. 

. 0 0 
STD. 

1 J . 0 0 50 • .00 
) 1.00 10 10 
* 1.00 10 0.00 
ь .« 
t i.eo 10 MS 

I 
1.5 

— t — 
2.5 1.0 1.5 2.0 2.5 3.0 

TIME FOR TASK 5, MINUTES 
4.0 

Figure 4. Probability of Interruption vs. Time for Task 5. 

•Computer input prompts are indicated by a question mark. Analyst input is 
followed by a "RETURN" entered at the terminal. 
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WHICH ТЛЫ\ TIME IS Till: VARIABLE 
ENTER TASK NUMBER RETURN 
? 5 
ENTER RATIO OF MEAN TASK TIME TO STANDARO DEVIATION RETURN 
? 5 
DO YOU WANT TO SET YOUR OWN SCALE ?1=YES,0=NO RETURN 
? 0 
WHICH SENSOR IS THE VARIABLE 
ENTER SENSOR NUMBER RETURN 
? 3 

Figure 5. Probability of Interruption as a Function of P^ for Sensor 
3 and Time for Task 5. 
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In addition to requesting appropriate task ami sensor numbers, the com
puter must determine the maximum scale for the task time or response time. As 
shown in the precedinq exchange, the computer requests the ratio of the mean 
task (or response) time to the standard deviation when these variables are 
necessary for a plot. This ratio is used to determine the appropriate scale 
for the axes. 

The user also has the option of setting the scale for any independent vari
ables except probabilities. This option is useful for examining smaller 
sections of a plot or for expandinq the plot if the original scale is too large. 
Figure 6 shows an example of an oriqinal plot where the lencrated curve does 
not extend the full lenqth of the qraph. This plot can be expanded by inter
action with the computer as follows:* 

DO YOU WANT TO SET YOUR OWN SCALE ?1=YES,0=NO RETURN 
? 1 
NEED XMAX, MAXIMUM VALUE OF RESPONSE T]MEr AND XSTP, SPACING FOR TICK MARKS, XMAX SHOULD BE 
A MULTIPLE OF XSTP. 
ENTER MAXIMUM VALUE OF RESPONSE TIME 
? 10 
ENTER TICK MARK SPACING 
? 1 

The resulting plot is shown in Figure 7. The maximum value of the abscissa 
(XMAX) has been reduced from 16 to 10; the tick mark spacing (XSTP) remains 
fixed at 1. Except in unusual situations, the user should adhere to the com
puter warning on changing the scale and assure that XMAX is a multiple of the 
tick mark spacing (XSTP). If this is not done, the plot will still be accurate 
but will appear nonstandard and may be confusing to the user. 

*Computer input prompts are indicated by a question mark. Analyst input is 
followed by a "RETURN" entered at the terminal. 
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Figure 6. Example of P l o t wi th Overs ize S c a l e . 
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PROBABILITY OF INTERRUPTION 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 

RESPONSE FORCE TIME, MINUTES 

Figure 7. Reduced-Scale P l o t of Example Shown in F igure 6. 
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III. EXAMPLE OF EASI GRAPHICS APPLICATION 

The adversary action sequence diagrammed in Figure 2 was used as an example 
probb'm for EASI Graphics. Th:s section presents details of the user/computer 
interactions winch pr'-.-i-.!̂ - th" input, output, and facility modifications re
quired for a ' jiTiplete -valuation of the specific example adversary action se
quence. The sensitivity of P(I) to changes in selected physical p.- </:.̂ ctio:: 
system components is also examined, and facility modifications which appear to 
improve the value of P(I) are discussed. 

Input Pequirenu'r. ts_f r>r_ EAS I (;r_aph 1 cs 

Program initialization and instructional comments are a'.ailajjl : . !Y- LA;-:: 
Graphics user (see Table III). These instructions may be listed at the dis
cretion of the user. In addition, once the input data have been entered into 
the computer, these data may be recalled prior to requesting , aphical output. 

TABLE III 

Instructions on Use of EASI Graphics 

FOR INSTRUCTIONS ON USE OF THIS PROGRAM, ENTER 1, 
OTHERWISE 0 THEN RETURN 
? 1 

PAUoL 
THIS PROGRAM PROVIDES GRAPHIC OUTPUT FOR EAS I (ESTIMATE OF ADVERSARY SEQUENCE 
INTERRUPTION). EASI IS AN ANALYTICAL TECHNIQUE FOR EVALUATING THE EFFECTIVENESS 
OF PHYSICAL SECURITY SYSTEMS. SCENARIOS :AN INCLUDE AN OUTSIDER ENTERING A 
FACILITY FUR THE PURPOSE OF SABOTAGE OR THEFT OR AN INSIDER EITHER GAINING 
ACCESS TO A VITAL AREA FOR THE PURPOSE OF SABOTAGE OR GAINING ACCESS TO 
MATERIAL AND EGRESSING. DATA INPUT REQUIRED FOR THE PROGRAM ARE AVERAGE GUARD 

FORCE RESPONSE TIME ANL STANDARD DEVIATION, PROBABILITY OF COMMUNICATION (WHICH 
IS THE PROBABILITY THAT THE GUARDS ARE NOTIFIED WHEN A : 'NSOH IS ACTIVATED). 
AND THE ADVERSARY ACTION SEQUENCE (AAS). THE AAS IS DESCRIBED IN TERMS OF Л 
NUMBER OF TASKS, ORDERED IN TIME, WHICH THE ADVERSARY HAS TO PERFORM. 
ASSOCIATED WITH EACH TASK IS AN AVERAGE TIME TO PERFORM AND A STANDARD DEVIATION. 
IN ADDITION, ASSOCIATED WITH EACH TASK IS A SENSOR WHICH CAN BE ACTIVATED AT THE 
BEGINNING OF THE TASK. THE PROBABILITY THAT IT WILL BE ACTIVATED IS THE 
PROBABILITY OF DETECTION WHICH CAN BE SET TO ZERO TO REPRESENT NO SENSOR. 
AFTER THE DATA ARE INPUT, THE PROBABILITY OF INTERRUPTION IS CALCULATED AND 
DISPLAYED. THIS IS THE PROBABILITY THAT THE ADVERSARY IS INTERRUPTED BY THE 
GUARD FORCE BEFORE THE ADVERSARY'S MISSION IS COMPLETED. THE USER IS THEN 
PRESENTED WITH A NUMBER OF OPTIONS FOR PLOTTING WHICH PROVIDE THE USER WITH 
INFORMATION ON THE SENSITIVITY OF THE PARAMETERS OF THE SYSTEM. 
PRESS RETURN TO CONTINUE. 
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The data shown in Table I were used as input for this example . The se
quence of analyst/computer interactions required to ir.̂ ut these data is given 
in Table IV. The input consists of (1; response force characteristics, (2) 
number of tasks, and (3) task description. Each task description includes the 
mean time to perform the task, standard deviation, and the probability of 
detection of the sensor associated with that task. Since there are sensors 
only for Tasks 3, 5, and 7, all other probabilities of detection were set to 
zero for this example. 

тлим-: iv 
EASI Graphics Input for Example Problem* 

ENTER RESPONSE FORCE CHARACTERISTICS 
MEAN RESPONSE TIME RF. ""UHN 
.' J 
STANDARI. DEVIATION RETURN 

? . I (• 
j>K' HAJU:.:TY or cow:NICAT ID*: RETNRN 

•л: •• 'iASK DAI Л 

MBF.." ч\ TASK:; 

RETURN 

STANDARD L-EVJATION RETURN 

PKUfAEUI.ITY OF D E T E C T I O N t I F NO SENSOR ENTER 01 

RETURN 
? L 

STANDARD DEVIATION RETURN 
\> . 2 

PROBABILITY OF DETECTION ( H 1 NO SENSOR ENTER 0 ) 

RETURN 

STAHDAPi; DEVI A T . N REIUIUJ 
? . 2 

| - R - ) B A 1 ! 1 L : T Y <>t D t . K C T K ' H U F NO bENSOH EHTEH У1 

DATA FOR TASK 4 
MEAN TIME TO PERFORM TASK RETURN 

? 3 
STANDARD DEVIATION HETUPN 

? . 1 
PROBABILITY OF DETECTION'IF fir, SENSOR ENTER 0) 

DATA FOR TASK rj 
MF.AN TIME TO PERFORM TASK 

STANDAR.) [yEVIATl'jH RI.TIJRN 

PROBABILITY OF DETECTION!IF NO ! 
. 47 

TASK 
MEAN TIME TO PERFORM TASK KFTl'RN 

1 4 
STANDARD DEVIATION RCTCRN 
: . l 
PROBABILITY OF DETECT[ON[IF NO SENSOR F.NTI'R 0) 

RKTURN 
? . 1 
STANDARD DEVIATION RETURN 
.ог 

PROdABILITY OF DETECTIONflF NO SENSOR ENTER 0) 

•Computer input prompts are indicated by a question mark. Analyst inputs are followed by a 
"RETURN" entered at the terminal. 

Following input, the computer automatically calculates and displays the 
probability of adversary interruption for that particular adversary action se
quence; P(I) is 0.352 for this example. At this point in the program the user 
may either select и number of plots of the computer generated data or modify the 
input data to examine the effect of these changes on the probability of adver
sary interruption. 
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Interpretation of EASI Graphics Output 
The low probability of interruption for the example indicates that, for 

this specific adversary action sequence, the facility safeguards systems are 
not adequate against a forcible adversary attack with an intent of sabotage. 
In order to investigate possible safeguards system upgrades to improve the prob
ability of interruption, the user would probably request a complete set of EASI 
Graphics plots. Such a set of plots for the example are given in Appendix C. 
Selected plots which emphasize the sensitivity of critical system components 
are shown in Figures 8 through 11. 

PROBABILITY OF INTERRUPTION 

STD. DEV. ркоа. 

) 1.00 .20 
* 1.00 .10 
t I.0D .10 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 
RESPONSE FORCE TIME, MINUTES 

Figure 8. Probabili ty of Interruption vs. Response Force Time. 
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Figure 8 shows the change in P(l) associated with changes in the guard 
force response time. For the example adversary action sequence, a rather small 
decrease in response time can significantly increase the probability of inter
ruption. As shown in Figure 8, the original response force time of 4.0 minutes 
yields a P(I) of 0.352; however, decreasing the response time to 3.0 minutes 
increases P(I) to approximately 0.8Й. 

Task 5 involves the adversary traversing an ordinary hallway between the 
exterior door and the door leading to the target. In this example, Task 5 
required л mean time of 0.5 minute to accomplish. As shown in Figure 9, if the 
time required for the adversary to travel down the hallway can be increased to 

PROBABILITY OF INTERRUPTION 

1.0-r 

0.2-

m-
o.i -: i i-

0.0 0.5 
I 

1.0 1.5 2.0 2.5 3.0 
TIME FOR TASK 5, MINUTES 

3.5 4.0 

I 
I 
i 
I 
I 
I 
I 
I 
I 
I 

Figure 9. Probability of Interruption vs. Time to Complete Task 5. 
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Interpretation of EASI Graphics Output 
The low probability of interruption for the example indicates that, for 

'his specific adversary action sequence, the facility safeguards systems are 
not adequate against a forcible adversary attack with an intent of sabotage. 
In order to investigate possible safeguards system upgrades to improve t.:- prob
ability of interruption, the user would probably request a complete set of EASI 
Graphics plots. Such a set of plots for the exami e are given in Appendix C. 
Selected plots which emphasize the sensitivity o' critical system components 
are shown in Figures 8 through 11. 
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I'i'jure 'Л .shows the chanqe in I'll) associated with chanqos in the (j'j.ird 
force response time. I-'or the example adversary action sequence, a rather small 
decrease in response time can significantly increase the probability of inter
ruption. As shown in riqure Й, the ori-.-inal response force tirtie o! 4.0 minutes 
yields a V ( I ) of 0.352; however, decreasing the response tine to s. 0 minutes 
increases I'll) to approximately 0.ЙВ. 

Task 5 involves the adversary traversing an ordinary hallway between the 
exterior door and the door leading to the t.mi-.'t. Гп this examine. Task 'i 
required a mean time of 0.5 minute to accomplish. As shown in Ji'iuro '), if the 
time required for the adversary to travel down the hallway can be increased to 

0.2 

0 . 1 -

ш-
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Figure 9. Probability of Interruption vs. Time to Complete Task 5. 
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between 2.0 ar.ci 2.5 minutes, the value of P ( 1 ! appi ouches 0.9. Such a delay 
could be obtained, for example, by the installation of a hallway barrier which 
is deployed based on the sensor (alarm) at the exterior door {Sensor 5). 

An increase in P(I) culd also be attained by increasinu the probability 
о f li'i. .4; n Г :н- ! ro>i- < ' 'h<- :H:..'U . i:i th-- f.Ki ! u y. Since n . fnr the 
sensors located at the exterior and interior doors is already 0.47, .nly the 
value of I', for the CCTV sensor was chanoed. Fiuare 10 illustrate:; the effects 
or, ]' ( I ) of varyinc P for Sensor i. The sensitivity of the probability of 
interruption is not as ureat in this case as it is for chanucs in the response 
time or mean task time for Task '>. For example, P, for Sensor 3 would have to 

d 
be in-Teased to over 0.8b m order t o ach ieve a l> ( I) exceedinq O.R. 
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Figure 10. Probabi l i ty of Interrupt ion v s . P , for Sensor 3 . 
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to Complete Task 5. 

Modifying EASI Graphics Input 
A calculation of the value of P(I) which would result from changing the 

performance values of selected facility safeguards components can be obtained 
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' . : • : . IIHL-;: t ( :•,'/ : ; ! у •..'.•- « . . : ji 1 < • 11:; •.: t . i . i l . i . I'.oU.lf и . а к т ч a n y 

: t a , :.A: : ; G r a p h i c s r . i : i b<- i r ; : ' r j r t c : t . , 1 11; t t h r o r i g i n a l s e t 

TABLE V 

S a m p l e o f C h a n q o s t ' j I n p u t D a t a * 

ANY CHANGES IK DATA? l - ' Y K S , 0=--NO 
V 1 
:;кп> CURRENT ПАТЛ L I S T E D ? I - Y I : S , O=N' 
•;' 1 

RETURN 

RETURN 

RESPONSE TIME 
S T D . O K V . 
PROB.COMM. 

MEAN S T D . D E V . 
] 2 . ПО 
2 J . 00 
3 1 . 0 0 
4 3 . 0 0 
5 . 5 0 
С 3 . 0 0 
7 . 1 0 

v CHANGES ; : ; RESPONSE FORCE DATA?I=YES,O=NO 

RETURN 

. 5 0 

. 2 0 

. 2 0 

. 30 

. 10 

. 30 

. 0 2 
RETURN 

4 . 0 0 
. 16 
. 9 0 

P R O B . U E T , 
0 . 0 0 

ANY CHANGES IN TASK DATA? 1 = YES , 0--NO 
? 1 
ENTER TASK NUMBER RETURN 
? 3 
DATA FOR TASK 3 
MEAN TIME TO PERFORM TASK RETURN 
? 1 
STANDARD DEVIATION RETURN 

? .2 
PROBABILITY OF DETECTION(IF NO SENSOR ENTER 0) 

0.00 
. 30 

0.00 
.97 

0.00 
.97 

RETURN 
ANY CHANGES IN TASK DATA?1=YES,0=NO 
? 0 

PAUSE 
RETURN 

PROBABILITY OF ADVERSARY INTERRUPTION 
PRESS RETURN TO CONTINUE 

.751 

•Computer prompts for input are indicated by a question mark. 
Analyst input is followed by a "RETURN" entered at the terminal. 

As indicated in Table V, no changes were -nade to the response force 
characteristics, and only the probability of detection for Task 3 was modified. 
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Following the input of this change, the computer recalculates P (I ) based on the 
new data. Table V indicates that the change of С for Task 3 from 0.30 to 0.80 
resulted in an increase of P(I) to 0.751. 

The effect of changing P is il ustrated in Figures 12 and 13. These 
figures indicate how changes in P. c-(;n affect the influence of other parameters 
on the value of P(I), in this case, the dependence on the time to perforrr. Task 
j. Л comparison between Figure 9 and Figure 12 clearly shows the substantial 
change in the two-dimensional curve relating P(I) and Time for Task 0 that re
sults from increasing P, for .Sensor 3. Additional changes may be made to the 
input data until the probability of interruption is suMiciontly high for the 
adversary action sequence being studied. 
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Figure 12. Probability of Interruption vs. Time for Task 5 for Increased 
Value of P, Sensor 3. 
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PROBABILITY OF INTERRUPTION 
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Figure 13. Probability of Interruption vs. Response Time and Time 
for Task 5 for Increased Value of P, for Sensor 3. 

31,32 



IV. SUMMARY AND CONCLUSIONS 

EAST Graphics is an extension of the EASI method, ' which can provide the 
analyst with a better understanding of the relative importance of the parameters 
of a ph/.sical security system. The method should bo useful both in the evalu
ation f.f exi.s : nr; systems and the dc.-siqn of new systems. The method is useful 
in anaiyzinq a qiven adversary action sequence but does not answer the question 
as to which of a qroup of adversary action sequences should be analyzed. This 
question would have to be answered by other types of analyses. 
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THE EAS] MATHEMATICAL METHODOLOGY 

35,36 



APPENDIX A 
ТИК KASI MATHEMATICAL METHODOLOGY 

The KASt method calculates the probability of interruption of an adversary 
action sequence aimed at theft •..r sabotage. This is the probability that the 
response force will be notified when there is sufficient time remaining in the 
sequence for the force to respond. The notification of the response force is 
called an alarm and the ; robability of alarm is 

Р(Л) = P(D)P(C) (1) 

where P(D) = probability of detection 
P(C) = probability of communication to the response force. 

In the case of only one detection device, the probability of an adversary 
action sequence interruption is given by 

P(I) = P(R|A)P(A) (2) 

where P(R|A) = probability of response force arrival prior to the adversary's 
action iquence, given an alarm. 

An adversary action sequence is defined in terms of a starting poini 
(which can be taken as the location of the first detection device along the 
adversary's path since adversary activities prior to this point have no effect 
on the probability of interruption), a sequence of detection devices, transit 
delays, barrier delays, and a terminal point. The transits and barriers can be 
thought of as tasks the adversary must perform. It is assumed that detection 
devices are located only at the beginnings of tasks. 

If t is the time remaining for the adversary to reach the terminal point 
when an alarm occurs, and t is the response time of the security force, then 
for adversary interruption it is necessary that 

t a - t r > 0. (3) 
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The random variables t and t are assumed to he independent and normally 
distributed and thus the random variable 

is normally distributed with mean 

varlance 

»x = E ( ta - V = E ' V " , ; (V* 

о = vor(t - t ) = varlt ) + v.ir(t ) x a r a r 

and 

P(R|A) = P(x 0» - /!X exp (x - „„)• 
2.:l 

dx. (4) 

In EASI P(R|A) is approximated by 

P( R| A, a exp(l 7p/g ) 
1 1 + exp(l.7MX/OX) (5) 

In the case of several detection devices, the barrier delays and transit 
times are assumed to be mutually independent random variables. The expected 
time from a point p to the terminal point n is 

E(tp + tp+l +...+ t n) = Z E(ti) 
i=p 

where E(t i ) = expected time to perform Task i , and the variance i s 

v a r ( t p + . . .+ t n ) = £ v a r ( t i ) . 
i = p 

The probability P(R|A) is calculated at each detection device and the 
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probability of sequence interruption is 

n l-l 
P(I) = P(R|A )Р(Л,) + £ Р(Р.|Л.)Р(Л ) /7 (1 - Р1Л.)). (6) 

1 l i - П 1 ' i = 1 J 

P(l) is the probability calculated by EASI. 
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APPENDIX В 
EASI GRAPHICS PROGRAM LISTING 

NOTICE 
This computer program was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United States 
Department of Energy, nor the United States Nuclear Regulatory Commission, nor 
any of their employees, nor any of their contractors, subcontractors, or their 
employees, makes any warranty, expressed or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness or usefulness of any 
information, apparatus, product or process disclosed, or represents that its 
use would not infringe privately owned rights. 
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СОРИСГ / ? / TA?<r(2EI < SUIT! ?5 I . РОЩ ?EI , - . , - ' C . t ° . ' ; i 4 , M ; 5 1 , r . ' M ' i l 
cr»N-;f. / I L < / тс ; 1 ; ) , I O P T , L L . A S O P I A S D P T , i r , T 4 , i i , i T i , I T Z , а ; о ^ т : . a ; i -

I T J . i ^ t I I S J . T M : . I S C A L F 

P ' 1 T : I L I 7 - : T F K T P O N K P L O T - U Щ Т Н 1г;с iauo <АТЕ , i o - N T ; F » 
TtKT-TNix 1.С1Ц-1 CP.T H I T H iNi-Ancto с-яар-. ic s, aN: s T 

снарастгр n z F то SHALLFST S I ? F . 

CALL I'lITT Ц2СР 
CALL Т=ЭЧ ( 5 , 4 9 6 1 
GALL C « ; I 7 I K 
CaiL TSFN™ 
« P I T ' ( 3 5 . 1 3 0 1 
COLL FFFINP ( l , T U T . N O U T , 6 6 1 

PRINT INSTRUCTIONS I F T U T = 1 . 

I F (TLT. .NE.1 . 1 GO TO 1С 
CALL NEMPAG 



PROGRAP ЕА'.Г СОС 6603 F T * У З . О - У З ч Д OPT = l 1 1 / 1 7 / 7 7 

CALL CHRSIZ (31 ; A 3 I 
CALL TS^NQ ; « s l 
« * I T E ( 5 5 , 1 9 0 1 - :aSI 
K e i f ( 5 5 , 2 0 0 1 -"AST 

63 CALL ISEND EASI 
"Atsr EAST 

i : CALL I.=HPAG c-4Sr 
C»LL C4R" IZ (<>l T « S I 
CALL TSE40 - S S I 

65 С € » S I 
С ACCEPT USER INPUT FO° RESPONSE FO?CE T IHE ,PROBABIL ITY CF EASI 
с COKHUMCATION, TASK TINES, AND SENSOR ОЕТ^СПОК m s i 
С P R C H A P I L I T I F S . EASI 
С "AS I 

7- « « I T ? ( 5 5 , г ш £»si 
ИР1Т? ( 6 5 , 2 2 5 1 F l S I 
CULL F F F I N P (1 , T » , M3 I.T , 6 6 1 -- as I 
HRITE ( 5 5 , 2 3 3 ) £ 5 S I 
CALL FFFINP ( 1 , S 0 T F , N 0 U T , 6 6 I = ASI 

7 5 HPITE ( 5 5 , 2 » 0 I EASI 
COLL FFF INP ( 1 , P C , N 0 U T , 6 6 | £ AS I 
WRITS ( 5 5 , 2 5 0 1 EASI 
CALL FFFINP U , X N , N 0 U T , 6 S I EAST 
N=XN FASI 

81 h'RITE ( 5 5 , 3 0 0 » EASI 
OO <t0 1 = 1 , N CJSI 
HRITE ( 5 5 , 2 6 0 1 I EASI 
И Р И Е ( 5 5 . 2 7 C 1 EASI 
CALL FFFINP ( 1 , T S S K T ( I I . N 0 U T , 6 6 I EASI 

«5 WRITE ( 5 5 , 2 9 1 1 EASI 
C»LL FFFINP ( l . S O T T d l , N 0 U T , 6 6 I EASI 
HRITE 1 5 5 , 2 9 0 1 r 4 s i 
CALL FVFINP ( l . P O O d l , N 0 U T , 6 6 1 EASI 
« R I T E ( 5 5 , 3 0 0 1 EASI 

90 J * F L O « T C I I - F L O * T ( I / 1 0 I » 1 C . EASI 
I F ( J . N E . 4 I GO TO 40 EASI 
H R I f E ( 5 5 , 3 1 0 1 EASI 
P A I S F EASI 
CALL КЕИРДС EASI 

95 CALL TSENO EASI 
dC CONTIMJE EASI 
50 CONTIM1E EASI 

С EASI 
С CALCULATE CUMULATIVE TASK T INE,TOTAL TASK T INE.AND EASI 

100 С SUf OF 2 SIGH» FOR EACH TASK T I N E . EASI 
С EASI 

EC T ( 1 ) = C . EASI 
Т И = » . EASI 
T N 1 = J . EASI 

1 0 5 N = N * 1 EASI 
0 0 70 I = 2 . N EASI 
J = K * 2 - I EASI 
TH 'TN»TASKT|J1 6 1 S I 
T « I I = T M EASI 

11» Т Н 1 = Т Н 1 » 2 , » 5 0 Т Т ( Л EASI 



EASI COC 6600 FT), V 3 . 0 - V 3 H A 

75 CONTIMJE 
LL=N 

С 
С 
С I F L L = 1 . SUBROUTINE C«LC C«LCUL*TES THE PROBABILITT 
С OF I N T E R R U P T I O N 1Г L L = N . CALC ALSO CALCULATES CUMULATIVE 
С PROBABILITY Of INTERRUPTION «NO OETECTION. 
С 

CALL CALC 
WRITE ( 5 5 . 3 2 9 ) P i l l ) 
PALSE 

«C CALL bEHPAG 
CALL TSENO 
I D L S T l ^ O 

С 
С QUERY USER AS TO NHAT PLOT OPTIONS ARE D E S I R E D . 

HPITE ( 5 5 , 3 3 0 1 

CALL FFFINP 1 - 1 , I P L O T . N O U T . 6 6 1 

I F NO PLOTS OESIHED, TRANSFER TO ASK FOR DATA CHANGES. 

I F I I F L O T . E O . C 1 GO TO 110 
WRITE 155.31.0) 
CALL FFF INP < - 1 , I O L S T 1 . N O U T . 6 6 ) 
IF ( I C L S T l . E O . l ) GO TO 1 2 0 
ИК1ТЕ ( 5 5 . 3 5 J I 
CALL FFFINP l - l . I P L I S T . N 0 U T . 6 6 ) 
IF I I P L I S T . E Q . S ) GO TO 1 0 0 
WRITE ( 5 5 . 3 6 0 ) 

Г. PRINTCJT OF PLOT OPTIONS. 
С 

IOC « R I T E ( 5 5 . 3 7 0 ) 
CALL FFFINP (1,XIOPT,NCUT.66) 
IOPT = )HOPT 
IF (ICFT.FQ.3) GO TO 110 
J=fINC(IIOPT-l)/6H.2) 

с J = I cc« TWOOIM-:NSICNAL PLOTS.J=2 FOR THREE 
Г QlfEMSIONAL PLOTS. 
с 
С CALL CI/ERLAY C H O V F R . J . O . O l 
Г I F OVERLAY I ? USEO DELETE NEXT TWO STATiLIENTS . 

I F I J . E O . l ) CALL THC9 
I F ( J . F ) . ? ! CALL THREO 

THIN3ER3IRO LOGO 

CALL 6 I R 3 
Г. 
С PLOT FINISHED 

CALL £404. (3) 
COLL C1N£PL 

1 1 / 1 7 / 7 7 0 9 . 1 0 . 1 . 1 . 

EASI 112 
EASI 113 
EASI 11" . 
EASI 115 
EASI 116 
EASI 117 
EASI 119 
EASI 119 
E » S I 120 
EASI 1 2 1 
EASI 122 
EASI 123 
EASI i2<. 
EASI 125 
EASI 126 
EASI 127 
EASI 128 
EASI 129 
EASI 130 
EASI 1 3 1 
EASI 132 
EASI 133 
EASI 131. 
EASI 135 
EASI 136 
EASI 137 
EASI 139 
EASI 139 
EASI 1 Ю 
FASI 1 4 
EASI 11.2 
EASI И З 
EASI Ihk 
EASI 1Ь5 
EASI 1 -6 
EASI 1U7 
EASI И И 
EASI ;< .=> E « S I 150 
-.AS I 151 
EASI 1 = 2 
EASI 153 
EASI 1 с ч 
E » S I 155 
EASI 1 г ,6 
EASI 1 5 ' 
EASI 158 
EASI 1S9 
EASI 160 
EASI 161 
EASI U 2 
EASI 1оЗ 
EASI I t * 
EASI 165 
EASI 166 
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CDC 6600 FTN < J . 0 - V 3 » A OPT^l U ' 1 7 / 7 7 -•э.ю.м. 
REHINC 55 
»F« [NC 65 
«ЕИ1ЧС 77 

* E T i m TO ASK I F «NOTHE* PLOT I S OESIRF.O. 

CO TO 13 
l i t CALL (.EHPAG 

CALL TSE40 

0.UE9T USER US TO POSSIBLE CHANGES I N DATA. 

WRITE. ( 5 5 . 3 6 3 1 
CALL FFFINP l - l , I M 0 0 . N C U I , 6 6 l 

I F NC ПАТА CHANGES,TRANSFER TC ASK FOR ЧЕН P.JC3LEH 
OF S I C O F r , 

I F ( I K C C . f ' l . O I 00 TO 170 
H « I T f (5" .ЗАО» 
CALL F r F I N P l - l . I D L S T 2 . N 0 U T , 6 e > 
I F ( i a S T 2 . E 0 . 3 1 GO TO 1<,0 

\c" WRIT- - < 5 i , 7 9 : i Тв 
WRITE ( 5 5 . « 0 0 1 SDTR 
ЦР1Т; ( 5 5 . . . 1 0 1 PC 
KRITC ( 5 5 . ( . 2 ? ! 
1С l i t - 1 = 1,N 
HRIT-: ( 5 5 , 1 . 3 : 1 I .TASKT ( I I . S O T T d l , ° Q Q ( I | 

u : COKTU'J-
I F I ICLST1 .E'i. 11 GO TO 90 

i « : Y = : . 
WRIT: iS-ftrkZ} 
CALL FCFI' IP < - : , I , N O U T , 6 6 l 
i f ( i . r o . : > GO т о 15С 
» - l . 
WRIT-: ( 5 5 . 2 1 0 1 
H R I T ' ( 5 5 , г г ; > 
COLL F " [ N P ( l . T R , N 0 U T , 6 6 l 
KRIT-: ( 5 5 . : ? : i 
CALL FFFINP ( l . S O T R , M O L T . 6 6 1 
WRIT-" ( 5 5 . 2"tGI 
CALL FFFINP ( 1 , P C , N 1 U T . 6 6 > 

W. W R I T ' ( 55 ,« .531 
CALL FFFINP ( - 1 . I . N O U T , 6 6 1 
IF ( I . £ O . C I GC TO 16C 
1=1. 
HPIT" ( 5 5 . 1 . 6 C I 
CALL F^FINP (1 , X N , N 0 U T , 6 6 I 
J=XN 
HRITc ( 5 5 . г ь С ( J 
WRIT? ( 5 = , 2 7 C I 
CALL FFFtNP ( l , T A S M ' ( J I . N 0 U T , 6 f l 
•(RITE ( 5 5 , 2 1 : 1 
CALL FFFINP ( 1 , S U T T ( J l , N 0 U T . 6 f c l 
« P I ' " ( 5 5 . 2 9 C I 

EASI 1 6 7 
EASI 1 6 3 
EASI 1 6 9 
EASI 1 r l 
F A S I 1*1 
EASI 1 7Z 
E A S I 1 7 3 
E A S I l ' t 
FAST 1"5 
- : J S I 17-) 
E ASI 1 7 T 

•: J S I 1 7 1 
EASI 1 7 ) 
f J 5 I : J T 
-:ASI : - l 
t -ASl i - ' 
-ASI : j r 

" A r i l i - >* 
E A S I ; -̂  -:AS : ; -f, 
" A ? : 1 -. ' 
" A ^ : 1 6 ' 
-AS I : - 9 
TASI i - : 
FAS I l ' i 
-.AS I 
• - i f I : • ( 

:"ASI : Q , -:»si 1^5 
- : J S : : ч з 
- ' A S ! : *' r. A S : : ^ 
- • A S : ; q » 

" A S : : : 1 

E A S : 
- : А Г : 

: J 1 ; : 

E ASI 

http://iaST2.E0.31


PROGRAI" EASI COC 660' j FTN V3.0-V31.A 0PT = 1 U/IT/T7 J 9 . 1 0 . 1 . 1 . 

CALL FFFINP l l . P O D I J I . N 0 U T . 6 6 ) £ A S I 222 
GO то 150 E A S I :гз 

Ш I F f Y . E O . O . » GO TO 170 £ A S I 22". 
L L = 1 EASI 225 

S CO TO 60 EASI 226 
17C COKTUUE EASI 227 

С EASI 22» 
С OUERY USER AS TO HHF.THER N E H PROBLEM I S TO 9E RUN. EASI 229 
С EASI 2 3 J 

9 N e i T E ( 5 5 , « . 7 0 1 EASI 2 3 1 
CALL FFFINP « l . K N E M P , N 0 U T , 6 6 ! EASI 2 3 2 
NEHP=XN6HP EASI 233 
I F I N E H P . G T . O I GO TO 10 EASI 231. 

С -IASI 2 3 5 
15 С ENC OF SESSION EASt 2 3 6 

С FASI 237 
С EASI 2 3 8 

1ЯС FORMAT (кЧИРОР INSTRUCTIONS ON USE OF THIS PROGRAM. ENTER l , / 3 u " O T EASI 2 3 9 
lHERMISE 5 THEN RETURN.I EASI 2 0 

i0 1ЧС FORMAT ISfcHTHIS PROGRAM PROVIDES GRAPHIC OUTPUT FOR E A S I I E ST1ИДТЕ/ EASI 2 » 1 
l / S ( H O F ADVERSARY SEQUENCE I N T E R R U P T I O N ! . EASI IS AN ANALYT ICALZ '51 . EASI 2".2 
2HTECHNnuE FOR EVALUATING T H E EFFECTIVENESS OF PHYSICAL/ /6CHSECURI EASI 21.3 
3TY SYSTEMS. SCENARIOS CAN INCLUOE AN OUTSIDER ENTERING/ /61HA FACIL EASI г^К 
I . ITY FOR THE PURPOSE OF SABOTAGE OR THEFT OR AN I N S I 0 E R / / 5 6 H £ l T H E R - A S I 2 » 5 

.5 S G A I N I f G ACCESS TO A VITAL AREA FOR THE PURPOSE 0 F / / 5 3HSAB0 TAGE OR £ A S I 2 * 6 
6GAINISG ACCESS TO MATERIAL AND E G R E S S I N 3 . / / 5 9 Н 0 А Т Д INPUT REQUIRED EASI 2U7 
7F0R T h ' PROGRAM ARE AVERAGE GUARO FORCE! EASI 2чЧ 

гСГ FORMAI , , . M i i K t > » u h - i I I F t «NO STANDARD 0 E V I 4 U C N . K - - J I I . I I J'.. I 21.9 
1 5 f H C 0 f 4 U N I C A T I 0 N < N H l C H I S THE PROBABILITY THAT THE GUARDS A R E / / 6 1 H ?ASI 255 

:3 2 N C M C I E O HHEN A SENSOR I S ACTIVATED) ,AN(> T H E AOVFRSARY ACTT0h/v59H EASI 2 5 1 
3SEQUE!.CE<AASI. THE AAS I S OESCRI8ED I N TERMS OF A NUMBER 0 F / / 5 8 H T A EASI 252 
1.SKS. C°0£RED I N T I M E . H H I C 4 THE ADVERSARY HAS TO PERF0RK. / /61HASSOC " A S I 2 5 ! 
5 IATED NITH EACH TASK I S AN AVERAGE TIME TO PERFORM AND A/ /61HSTANO £ AS I 251. 
6A»C D E V I A T I O N . I N A D D I T I O N , ASSOCIДТЕО HITH EACH TASK IS A / / 59HS£N5D ^ASI 255 

=5 ' R KHICM CAN BE ACTIVATED AT THE BEGINNING OF THE T ASK . / / 6 C MT ••£ °RO EASI 256 
HBARICITY THAT I T H ILL R£ ACTIVATEO IS TH-I OR08ABIL I Y Y / / 6 1 H C F CEtEC -TOSI 257 
9T ICN WHICH CAN BE SET TO ZERO TO REPRESENT NO SENSOR . / / 5 = H AFTER Тн E AS I Г5Ч 
! £ САТД ARE INPUT.THE PROBABILITY OF INTERRUPTION IS / /58HCALCLLATED EASI 2': Э 
f AKO CISPLAYEO. THIS I S THE PROBABILITY THAT THE//5CHAOVERЗА 5Y I S EASI ? t ) 

tl «INTERRUPTED HY THE GUARO FORCE BEFORE//51.HTHE ACVERSARY»5 MISSION с AS I 2 6 1 
113 COfOLETEO. THE USER I S T H E N / / 6 1 -.PRESENT-ID H I T H A NUM3- :B OF CPTI £ AS I 2 t ? 
! ] N S FCB CLOTTING HHICH P R O V I 0 E / / 5 1 Н Т Н Е USER * I T H IKFOH'ATION ON ГН - A s ! 2 H 
$E S E N S I T I V I T Y OF TH£/ /25hPARAMET£RS OF THE SYS IEM. / / / 2 5 - i P R £ S S R £ T U - : л з ; 2 6 * 
fRN TO CONTINUE. I -TASI 2'--5 

f.4 г i c F O R M A T i n » , 3 6 H E N T E R R E S P O N S E F O R C E C H A R A C T E R I S T I C S , / ' ! - : A S I гьь 
'll' FORMAT I1K.27HMEAN RESPONSE TIME RETURN! £ASI 2o7 
гУ co?4AT I1K.27HSTANOARO DEVIATION RETURN! -: A3 I 2 6 1 
г-' FORMAT ( l K . 3 7 H P R O B A e i L I T Y OF COMMUNICATION RETURN! £ AS I 2 c l 
IV. FORMAT I10X.15HENTER TASK OA Т А , / / , IX , 15Ht.N IE? NUMeER O F . 1 5 H ТЛЗКЗ " A S I 27" 

7] 1 C E U R N I " A S I 2 ' 1 
If. FORMAT I H . L 3 H D A T A FOR TASK,131 EASI 2 7 J 
11'. F0R1AT I1X.3I .HMEAN TIMF TO PERFORM TASK RETURN! -lASI 2 7 ! 
г«; "O 'MAT I I X , 2 7 H S T A N O A R O D E V I A T I O N RETURN! E A S I : ' , 
£ " F-5MAT U X , 3 a H P R O B A f l I L I T Y OF D E T E C T I O N I I F NO SENSOR .17HENTER 01 £ A S I ?75 

Tr, 1 "FTUPNI EASI 2To 



f fl?T cue 660J FTN y j . O - / 3 * U c°T = i i : / : 7 / 7 ' 

. 4 : Р О Я Н Д Т i j t f / / i 
? ! : FORMAT ( ! = 4 » N 

1 4 0 b . THEN OETU-.N.I 
; г : ^ ( м ш ( / / , 5 <,43HPROBA 

1PRF33 W J R N TO CONTIN 
n : F O W H U5HPLOT3 o e s i R 
?<•: FoRHAT CuSHNFFo CURREN 
•'; FORMAT <i,544FE9 PLOT О 
.'EC FPRHAT (1X.12HPLCT OPT 

1TY 0 ' ALARM 1/S. TIME 
20F TNT-PPUPTICN VS . T I 
!OF INTERRUPTION VS . PE 
I P U F T I C N ^ . . г ч н р р о й а в г 
5 "!F INTER°UPTION VS 
6 ICN J S . PROBABILITY OF 
' U P T I C N AS A FUNCTION 0 
6F COMHUNlCAT 10 N/2CX, fc2 
9 2 C X . 3 1 H 9 RESPONSE T I 
SNO Р И В Ш Ш П OF CETE 
TON' «NC , 2 " > H P R O B A 8 I L : T Y 
SABILtTY OF COMMUNICATI 
S3H1<< PROBABILITY OF 
$1 

3 7 ; FOS4«T 11K.33HENTER PL 
2JC FORMAT H.1HANY CHANGES 
29C FTRMAl ГТЗС.гОН 
' 0 1 FORMAT ( 1 3 3 , 2 0 H S 
»1C FORMAT (ТЗО.гОН 
A2C FORMAT (r?J>JI.MTASK 
M C FORMAT < T 3 a , 2 X , I 2 , l X , F 
"."•C FORMAT (I.64ANY CHANGES 

1RNI 
1.5C FORMAT U5HANY CHANGES 
".EC FORMAT (25HENTER TASK 
*7C FORMAT (25HNF.H PROBLEM 

1 RETURN! 
END 

PAGE IS NEEDED. IF J -lAROCDPY/ 33ч IS ' i K D E J О IT 

« L I T Y 
OEI 
ED» 
T DATA 
PTIONS 
I O N S / 2 
С TERM 
ME TO 
SPONSE 
L ITY О 
ASK T I 

OETEC 
F / 2 0 X , 

T 
ME AND 
CTION/ 

OF OE 
O N / 1 9 » 
OETECT 

OF ADVERSARY I N T t R R U ' T I ; \ 

YES, C-N 
L I S T E D * 
L ISTED» 

3 x , 1 1 н с 
INAL POI 
TERMINAL 

T I M E , / Z 
F COMMON 
ч Е / г : х , Е 
T I 0 N / / 1 C 
5CH7 F 
ASK TIHF 

TASK T I 
1 9 X , 3 8 H 1 
T f C T I O N / 
, 2 « Щ З 
ION AND 

0 RE TURN I 
l = Y t S , 3 = N C 
1=Y -S .J=NC 

NO P L O T / 2 
N T / 2 U « . 1 5 M 2 

Р 3 1 ч Т Г 2 3 х , 
0 x , 3 5 м . . 
I C A r i J N / 2 5 x 

PR3BA 
» , m » 
ESPOMSt T I M 

ANO PKOBAE 
Ч Е / 1 Э Х . . . 7 Н 1 

PRD8A8I 
9X.1.7H12 
TASK TIME 

25H PR09ABI 

•JE 
C», S I 

PR 
<t9i 
S09AB 
,<.5м5 
e l L I T 
OiiATI 
! ANC 
U I T Y 
5 R 
LITY 

TASK 
ANO T 
LITY 

T'.'CNI 
TUPS» 

P 
DBA9IL 

PR:B 
I L I T Y 

PSC 
Y CF I 
L I T Y 0 

PROBA 
OF ce 
SPONS 

OF COM 
TIME 

ASK T I 
CF ЗЕТ 

« З А - I L : 
I l l l - I - I 
A i n u » 
OF INTER 
•3A9KITY 
NT^4^UPT 
F I I T ^ ; 
e i L l T Y О 
TEC П О i / 
• TI>"E A 
MUNICATI 
ANC PROS 
M E / 1 9 X . 3 
S C T f > N / / 

CT OPTION NUMBER P iTURNI 
I N OATAt 1=YES, 0 = NO RETU3NI 

ESFONSc TIME . F 6 . 2 1 
TO.OEV. . F 6 . 2 I 
ROB.C04M. . F 6 . 2 I 
MEAN S T O . O E » . P R J a . O E T . I 
6 . 2 , 3 X , F E . 2 , 6 X , F 6 . 2 I 

I N RESPONSE FORCE D AT A * i = Y E S . С = Ю , 9 н R 

I N TASK O A T A » l = Y E S . 0 = N O , 9 H RETURNI 
NUMBER RETURNI 

OR S IGNOFF» , 3<tHl = NEH PROBLEM,3=SIGNOFF 

-"A" I 
€ 3 S I 
^ A S : 
-- AS i 
• ' i s i 
•. J 5 I 

5 AS I 
; s s : 
г JST 
£ASI 
FA3I 
FAS I 
= ASI 
- : A S I 
i A S I 
F A S : 
£ASI 
i A S I 
; A S I 
l A S I 
FASI 
EASI 
FASI 
EASI 
EASI 
EASI 
EASI 
EASI 
EASl 
- : A S I 

Г 15 
: чэ 
2 9 ' 
2<*Ч 
:ч* 
з : : 
i . i 
з ; г 
s: < 
З . ч 
s:s 
i . i 
з : 7 
3C5 
з и 
Л ] 
3 1 1 
3 1 2 
3 1 3 



SUBROUTINES CALC COC 66Ju F I N V 3 . C - V 3 < A O P M 1 

SUeROLTINE CALC 
С 
С I N TH IS SUBROUTINE THE CUMULATIVE PROBABILITY OF DETECTION. 
С C P A ( 1 > , C P » C 2 I , . . . . »NO THE CUfULATIVE PROBA9IL IT» OF 

5 С INTERRUPTION, R U 1 I , P I <2> > . . . . ARE CALCULATED. IF LL = 1 ONLY THE 
С PRCBAPILITV OF IHTfRRUPTI0N< =: P l l t l I I S CALCLLATEC. 
С 

C O C H O N / 2 / T A S K T < Z 5 I , s o n i 2 5 1 . p o o l г я , N , P C , T R , S C T P . P I I i s » . CPA i >5> 
CO KM ON / 3 L K / 1 ( 2 5 1 . 1 OPT. LL .ASDR.ASORt , IT , T H . I S . I T 1 , I T 2 . A SORT 1.ASOR 

I T 2 . I S 1 . I S 2 . T M 1 . I S C A L E 
OIHENSION P R A ( 2 5 I . PO<25 l 
00 11 1 = 1 . N 
P O < I ) = 3 0 1 | I I 

3 C C M I I ' I F 
H = N - 1 
00 30 < = l . L l 
< K = N H - > ; 
«HLK=- rR 
V A R X = S D T R » » 2 U . E - U 
" I I K I = 0 . 
C P A I K I = 0 . 
0 0 20 1 = 1 , N 
J = N « 1 - I 
X H U X = » I U X » T A S K T I J > 
VARX-VARX»S0rT<J>* *2 
PA=P<M J» *PC 
P R A ( J l = l . 
7 = I . T * X M U X / V A P X » » . 5 
I F ( 2 . L T . 1 0 0 . I P R A ( J 1 = E X P ( Z I / C 1 . » E X P < Z I ) 
Р Ц К > = ? 1 1 Ю « 1 1 , -PA) tPA«PRAIJ> 
C P A I O = C P A ( K > « ( l . - P A I » P A 

•: c c k T i K ' i F 
P O I K O = 3 . 

' " O t v f H J F 
P I < N M > = 0 . 
P I I N t e l - C . 
C P A ( N « 1 I - C . 
C P A ( N » ? I = C . 
0 0 VJ I = 1 ,N 
P O I I I = i > O T ( I ) 

'. COKTir.UE 
RFTURb 

1 1 / 1 7 / 7 7 0 9 . 10 .< .1 

EASI 31b 
EASI 315 
EASI 316 
EASI 3 1 T 

EASI 313 
t A S I 3 1 9 
EASI 320 
EASI 321 

IR EASI 322 
EASI J23 
E A 5 I 321. 
EASI 325 
6ASI 324 
EASI 327 
EASI J 2 1 
EASI 329 
t A S I 333 
EASI 371 
EASI 33? 
EASI 333 
EASI 331. 
EASI 335 
EASI 335 
EASI 337 
EASI 3 3 1 
EASI 379 
EASI 3 4 
£ASI 31.1 
EASI 31.2 
EASI 31.3 
EASI 31.-
EA5 I 31.5 
- : A S : з»б 
ЕАЧ I 31.7 
£ A 5 I 3 0 
"AS I 3 M 
EASI J53 
EAST 351 
EASI 3 5 : 
EASI 3 5 i 
EASI 351. 
£AS I 355 
EOSI 3 C 5 



SURROUTUE Г.СС CDC 6600 FTN УЗ.О-КЗЧД OPT^i Ц / 1 7 / 7 7 C 3 . 1 J . , : . 

S U O O L T I N E ooc ( I C C R I c a s : '•'' 
COfMCN 111 T A S K T ( 2 6 ) . S 0 T T ( 2 5 l . ( > D 0 ( 2 5 > , N , o c , T i < , S 3 T 4 , P I ( 2 5 ) , O > 0 C 5 l - a s ! 3 ? ! 
COMMON /3L</ T ( 2 5 I . I O P T , L L . A S O R , A S C R T , 1 Т . Г Ч , i s , I T I . I г г . A S O R T ; , A S O * ;ssi J ; 9 

1T2,IS1.IS2,TM1,ISCALE -'>SI 3?: 
5 OIKENSION ТАЧ1£(20Г.1, COENi!) = -IS I JM 

C«LL HEIGHT I . I I z.b4l i - \ 
«H=2.5lk i a ^ I 36 5 
X N = N » 4 - u s i з ~ , 
X H = . l E » X N , . 0 5 - 1 S I 1^5 

О C O R N ( 1 I = 0 . EaS I Зоэ 
CO«N<2I=5. ; i s : ser 
CORN(3t=3. -"Л51 I t l 
COtN(«t = 0 , - i5 I J i ) 
C O » N ( 4 l = e . 4 - X N £ 1 5 1 3 - : 

3 C O e N l 6 l = e . » - X N --Д31 3 - 1 
C 0 4 N ( 5 i = i : . r 5 - x 4 ЕДГ,: з '> 
GOR4(71=10.75-X4 ЕДЯ З.М 
K=2»ICCR-1 >.'ASI 37ч 
L-КЦ € i s l J75 

О KRITE ( 4 5 , 3 0 1 ТЧ EASI 375 
R6MINC 45 EASI 3 7 ' 
REAO ( 4 5 . 2 C 1 (TABLE! I I . 1 = 1 , 1 3 ) ; A S I 3 4 
REMIND 45 5 « I K l 
CALL MESSAG (TABLE. 100 . . 14»CORN ( <1 . X N - . ]5»CO-!N ( LI I EASI 3 » ] 

5 MRITE ( 4 5 , 4 0 » SDTR ESSI 3«1 
REWINC 45 EASI зь? 
READ ( 4 5 . 2 0 1 T A O L E d l . TABLE(2I , T A 8 L E ( 3 I , TABLE( <•! ,T ABLE(5> , T A P L E I D I sa i r : 363 

1 , T A 8 L E ( 7 I . T A B L E ( 6 I , T A B L £ ( 9 I , T A B L E ( 1 0 I EASI 3 » . 
REWINC I»5 Eas t 3f-3 

D C»LL HESSAG ( T A B U . 1 O 0 . . 14»C0RN(KI , X N - . 2 » C 0 i : N ( L > I E a s l Л6 
WRITE ("(5.5111 PC EASI 387 
REWINC 4 5 £ a $ I 3S3 
REAO ( 4 5 . 2 C I T A B L E ( t » . T A B L E ( 2 l .TABLE ( 3 1 . TABLE < « I , TABLE. (51 < T A E L : ( 6 ) -ГД51 3 4 

l , T » e L E ( 7 I . T A B L E ( 8 ) . T A B L E ( 9 1 , T A O L E ( 1 0 ) £ « S I 3 9 : 
;s REWINC 45 EAS: 3<u 

CALL PESSAG ( T A B L E . 1 0 0 , . 1 4 » C 3 R N ( < l , X N - . 3 5 » C O R N ( L I 1 -:«ST 3 4 : 
WRITE ( 4 5 . 6 0 1 EaS I 3 ° i 
R E H I N C 45 - : A S : 34» 
R E A O ( 4 5 . 2 C I T A B L E D L . T A B L E ( 2 I , T A B L E ( 3 I , T A B L F ( 4 ) . T A E L E I S I . T » B L E ( 6 1 - A S I 3 4 5 

.0 1 , TARLE(7 | .TAtM.E(S I .TABLE ( 9 1 , T A S L E d J I E a s l 316 
REWINC 45 EASI 397 
CALL fESSAG ( T A B L E . 1 0 0 , . 1 4 » C O R N ( K I , X N - . 5 . C O R 4 ( 1 1 1 EaSI 394 
W = X N - . 6 5 » C 0 R N ( L I ' A S I i ) ) 
oo i o 1 = 1 , N E « S I •»:; 

>5 HRITE ( 4 5 . 7 0 1 I,TASKT(II,SOTT(II,POO(II EASI - : i 
REMIND 45 EASI 4C» 
REAO ( 4 5 . 2 0 ) T A B L E ( 1 I . T A B L E ( 2 ) . T A S L E ( 3 I , T A B L E ( 4 1 , T A B L E ( 5 1 , T A B L E ( 6 I EASI 403 

1 . TABLE ( 7 1 , T A B L E ( 0 ) . T A B L E ( 9 1 . T A B L E ( 1 0 1 EASI « , 
REWINC 45 EASI 415 

i9 CALL HESSAG (TaoLE,100,.14»COBN(Kl.HI E a s l »C6 
и=м- .15 E a s l 4C7 

10 COKTIMJE E l S I 4ГЧ 
I F ( I C F T . L E . 6 I CALL BLNK1 ( , l « C O R N ( K 1 , X M » . 1 5 » C C * N ( < 1 , . 1 » C C * 4 ( L I , X N EAs I 4C1 

l » . l » C O R N ( L I , 21 E a S I 410 
>5 CALL RESET (6MMEIGHTI E a S I t i t 



SUBROUTINE CCC COC 6600 F I N V 3 . 0 - V ' » » O P I = l li.rir/77 5 Э . 1 1 . Ц 1 . 

S.€ru<»t. 
С 

2C FORK»! ( t e « 1 0 ) 
3C F0RM4T <2QH RESPONSE П Ч Е . F 6 . 2 . 1 H S ) 

0 l>C F04H4T (20H STO.OEV. , F 6 . 2 , 1 H 5 I 
6 t F09HHT <20H P R O B . O M 4 . , F 6 . 2 , l H i l 
6C FORH4T (35HT4SK HEM STO.OEY. PR O B . 9 E T . $ I 
7C FORH4T (2M , 1 2 , 1 H , F 6 . 2 , 3 H , F 6 . 2 , S H , F 6 . 2 , 1 H 5 | 

END 

€ 4 S I - . 1 2 
€ 4 S I -.1 J 

;asi <<1<< 
€4SI «•IS 
F.4SI - 1 6 
£4SI 1.1? 
ESSI » n 
e«si m 
E « S I "2 3 



SURSIUf H E E l c O COC 6600 FTfv V J . C - V ' . A О Р ' = 1 1 1 / 1 7 / 7 7 19,1'.. 

SUEROLTI4E S I ' J 
DIMENSION XX ( 2 7 1 . I»<27t 
DATA I X ( l > , T . X ( 2 > . I X ( 3 l , I X ( 4 > , I X ( 5 > . I 

1 I X ( 1 1 > , I X ( 1 2 I . I X ( 1 3 I . I * ( 1 - I . I X ( 1 5 ) . I 
2 2 C I . I X ( 2 1 l , I X C 2 2 l , I X ( 2 3 ) , I X < 2 i . ) , I X ( 2 
30 . 5 3 , 5 3 , 3 8 . 3'> - 4 . . - . U 7 . 1 . 7 , 5 5 . 5 3 . 6 5 . 6 
- 5 / 

1ATA l Y ( l > . l Y < 2 > . I » ( 3 1 . I Y U ) , I Y ( 5 l , : 
l I Y ( l l l , I Y ( 1 2 I . I Y ( 1 3 l , I Y < l < , l , I Y ( t 5 l , I 
2 2 C I , I Y ( 2 1 I . I Y ( 2 2 ) , I Y < 2 3> . IY(2 ( . I . IY(2 
4 - , 5 i . . 8 . - 9 , 1 8 . 1 8 . 2 7 , 2 7 . 3 6 , 5 6 , 1 2 , 1 2 . 5 

CALL KQVABS ( ? : , l » l 
OO 15 1=1,22 
CALL ПЧИДЭ* <IX<II ,IY( III 

i : CONTINUE 
CALL H0VA3S ( I X ( 2 3 ) , I Y ( 2 3 I > 
OO 20 1=2".,27 
CALL CIHAeS ( I X I I I . I Y C 1 )1 

2C CONTINUE 
CALL iCENO 
RCTU4N 

zASI - 2 1 
SSSI 1.2 2 

x ( 6 i , i x ( 7 i , :x M I i i x ( 9 i , I « ( I O I . -:asi -25 
X ( i 6 i . i x < i r i , i x ( i d i , i x ( i 9 i , l ( i £«S I - 2 . 
5 > . t X ( 2 6 l , I X ( 2 7 ) / 8 : , 6 5 . 6 S . 5 0 , 5 - :ASI -25 
5 . 7 1 , 7 1 . 7 » , 7 » , S i , d c . 8 6 , 3 2 , 3 2 , 8 - : - : . I -2b 

r ASI - 2 T 

YI6) ,IYI 71 , IYC8I , I Y | 9 | ,IY113> , -:«si - H 
Y ( 1 6 ) , I Y ( 1 7 | , I Y ( i e i . l Y ( I 9 l . l Y ( ; « s : . ; j 
5 > . I Y ( 2 6 > , IY(Z7)/<.8.i.B , 5 7 . 5 7 , 5 ^ a s : ч з : 
6 . 3 6 . 2 7 . 2 7 . 1 6 , 1 8 , 6 . 6 3 . 6 5 , 6 . 6 / -.SSI - 3 1 

HASI -52 
ESSI - 3 ! 
^351 , ] , 
r a s i -35 
-SSI -35 
-AS I ».»» ?»SI - 3 1 
£ASI - 7 ? 
£«SI - - 1 
'. AST - b l 
£A5I - - 2 



SUBROUTINE CFV CDC 6600 FTN V 3 . C - K 3 » » ОРТ = 1 1 1 / 1 7 / 7 Г 0 9 . 1 0 . 4 1 . 

SUBBOLTINE DEV IX> EAST « « ! 
С EASI <><.<• 
с THIS SUBROUTINE REQUESTS THAT THE USER KEEP RATIOS OF HE»NS E»SI kt ; 
С ТО STANOARD DEVIATIONS AT LEAST « TO MINIMIZE PROBLEMS EASI 1.1.6 

5 С WITH (.EGATIVE VAIUES FROM NORHAL DISTRIBUTION. EASI hb7 
С EASI 1.1.1 

1С I F C X . G E . * . ) RETURN EASI <t<.9 
HRITE 155.281 EASI W53 
CALL FFFINP 1 1 , X , N O U T , 661 EASI <.51 

0 GO TO 10 EtSI 1.52 
С EASI ".53 

20 FORMAT I32HFOR TECHNICAL REASONS T H I S R A T I O . 3 l H SHOULD 9E AT LEAST EASI 4 5 4 
1 I t . REE4TERI EASI 1.55 

END EASI 1.56 



SUGROUTISE FFPINP сое ббос Fir. чз.а-ш-i OPT = I 11/17/77 л. п.* 
Ct£ROl 'TINE F F F I N P (QLAN,NUMBER.NNUM.NIN> FS? I u-jT 

С EAsI - " > 
с E A S : •.••) 
С F F F I N P r i > l - - i 

s с - : л 5 : щ 
С FORMAT FREE FORTRAN INPUT CONVFRSION E J 5 I H ? 
с : i s : - i -« 
С MODIFICATION OF THE F F I N C С0ЭЕ BY GARY «.INEMONO, SANDIA LABS -. ASI • ( • 
с - ~ А З : k t 5 

J С ORIGINAL FFJNC CODE FRCM JAKES 0 . OUIGG, LLL • FROM H IS i A S I "-fci 
С = »S I » 6 T 

С VESSICN DATED JULY 2 9 1976 EAST - e < 
С = « S I H I 
с -:JSI - : : 

5 С SUBROUTINE F F F I N P ACCEPTS FREE FORM NUMBERS F R O M A DATS F l L c , EAsI < -4 
С INTERPRETS T H E N , ANO PLACES THE RESULTS INTO AN OUTPUT ARGUMENT EASI - ' ? 
С ARRAY CALLED NUMBEF. ;~5S: 4 " ! 
С • > ! ! . - . 
С ARGUMENTS! ' " ' S I W, 

Q Г EASI . - i 
С GUAN = THE QUANTITY OF NUMBEPS TO •!£ INPUT, =ASI 1 Г ' 
С NUt-BER = THE OUTPUT ARRAY. F i s : - 7 1 
С NNU1 = THE QUANTITY OF NUMBERS RECIEVEn FROM THE F I L E . EASI 1.7 5 
С - : A F : 

:5 С EXPLANATION OF ARGUMENTS! EASI w - l 
с E A S : "»F 2 
С OUAN -INPUT ARGUMENT- THE MAXIMUM NUMeER OF NUMBERS TC ?J EASI .4! 
С ACCEPTED FRCH THE TERMINAL. THE ACTUAL :IUMBER EAFI <. f» 
с RECIEVED HAY BE LESS THAN >QUAN>. E A S : <.»5 

а с FASI -46 
С NUMER -OUTPUT ARGUMENT- THE FIRST MORO AOORESS OF THE OUTPUT = 4 S I „ ? 7 

С ARRAY. I F >CUAN> I S A NEGATIVE NUMBER, THE OUTPUT - i S I i < 4 
С ONU4BER»» HILL BE FIXEO POINT ( INTEGER) NUNBFRS. EASI l > 9 
С OTHERWISE I T H I L L BE FLOATING »OINT ( R E A D . I F THE E 1 S I . 4 ) 

15 С OUANTITY OF NUM3ERS RECEIVED FROM T"F F I L E IS LESS £ASI - 9 1 
С THAN >QUAN>. THE REMAINING HOROS I N THE OUTPUT ARRAY EASI ".92 
С H I L L ЯЕ OEFAULTEO ( I . E . LEFT UNCHANGEOI. FASI 4 9 7 
С £»SI " .9-
С XML4 -OUTPUT ARGUMENT- THE NUMBER OF HOROS WRITTEN INTO E a s i 1.95 

>0 С ARRAY >NUMBER. >NNUM> HILL BE SFT TO THE NUMBER OF EASI 1.96 
С NUMBERS SUPPLIED FRCM THE F I L E 1 OR >GU»N>, WHICHEVER E « s ; - 9 7 
С I S LESS. EASI 1.99 
С EASI 4 9 9 
С EASI 5 U 

>S INTEGER C O L . D I G I T . E X P . E X S I G N . E B R C O L . F I N I S H , F I R S T . P R O M P T EASI 5C1 
INTEGER aUAN,0UANT.SYM(9 l .SYMBOL.STOP,TYPE EASI 512 
INTEGER P E R I 0 O , C M A R ( e i > EASI 5C» 
OtCENSION H E S S I 4 I , NUN I I I ) . NUMBERm E A S I 5 : 4 
EQUIVALENCE ( l E B . R E a i EASI 5C5 

50 DATA S Y H ( 1 I , S V H ( 2 > , S V H ( 3 1 , S Y M ( 4 > , S Y M ( 5 > . S Y M ( 6 1 . 5 Y N ( 7 I , S Y M ( S I , S T M ( 9 EASI 5 Г 6 
1 ) / 1 H - . I H » , 1 H . . 3 H N U M , 1 H , 1 H , , 1 H » , 1 H E . I H V EASI 507 
DATA NUH(1I,NUH(2>,NUN(3I,NUH<41 .NUN (51 .NUM( 61 ,NUM(7| ,NUM(5I .NUM(9 EASI 5CS 
II .KUH(1(11/1H0,VH1.1H2.1H3,1H<,1M5.1H6,1H7.1H4, 1M9/ EASI 5C9 

С EASI 510 
55 DATA H E S S C l l / l O H — I N S U F F / , M E S S < 2 > / 1 0 H : C I E N T D A T / . M E S S ( J » / I C H » ON EASI 5 1 1 



s u i a o u r i K - - F = - : N » :- 0 0 З : P T N v . T . : - v j * a o ° 

1 THIS / , 1ES? < U | / - ! 4 L I N F - - / 

OUTa K L / J ^ N I l / t N U M O / ? F N u 4 / . u c ' i ^ " 

0«та С'.1ЛЧО/-Ч«ЧЭ=99-)ЧЧЧ./ 

. . . . ^ х 1 * и ч N D , OF C O L U I N S o>- i f 1 ' " : > • > : . 
NCCL PI 
C-.L--1S 
. . . . L O O I C i l H ' i NO. OF ! N " Л ' ; : • I U N FJk INPUT, 55 F c - i OUT 
NC' . r -',-
NN'.4 = С 
4TCT=C 
S t C P - 1 
LOCP-1 
. . . . o o f ' i i N o : c t T > s I ' . » ' J T L i ' . - : i s o < . 
. . . . П З » = С I ' . J I C t T E S ! ~ ' " " IK L IST INJ I L I N ! . 
. . . . L 3 0 " = - l TNOICATF; II.PVT L T l i lEtNG И ' С К г Г ' • rf-Ji'.-
L ' T f " C = J 
4CM.4« = t - * l 
0UfNT=O'JAN 
L I N C : = : 
. . . . T»Pf * t T' lOICOTES FIXEO POINT UNTF.GCt l N U r i e i * . 
. . . . TVP-J »C T'.OICUTTS FLOar lNG ° 0 I N T I ^ U I N ^ c r - , 
T V P t : C J i 4 T 

I F ( ; i ^ N r . L T . C I • J U U * J T - I : J U N I * ( - i i 
p f С * Э Т = 9 
. . . . D-FaiJLT ГЧГ i c p a » tJPTN E N T P r . 
. . . . F I L L " I S S I N G DaTS WITH L»»S5 l . i J O T I H E 4 u » " t " k ! F C J j i -
FLFF=n J4'40 
i o : : I - i . c p ; I N : 
IF ( T V ' c . r , ! , 51 9 r f ] = r L P T 
i r < r v = f . L T . : > I ; I - I » T ( 4 » I I 
v.r i - = 1 1 1 - - ' • ) 
j С T " ' ' 

• 14 I 
•: a s i 

T ; : s r F ^ .H ". INNING OF N 'J f l t -» I M I C A T t O -IV 
'. THF'.i ч . I G M P r SUP-FFLU'J'IS S P a C " . 

lY ' Щ Л. O.SY 4 | : . I 1 GO ГО 15С 
i - s r г;-* o - r r a u L i . 

- Ч Ч Х . Ч . Ч - Ц Я ! GO 10 29C 

;IGK !?0 TO F I • i l ". 
IGN к : TO 4 t XT 
ST = Z 
T- t 
( П - 4 I L 

. . . . T r j T ГО» CEFOULT " U L T I P L I F 1 ! . 
IF ISYM-OL . t J .SYr t ( 7 ) ) GO TO 15 С 
a S S I G t - 35C TO П М Ь Ч 
0 1 = 1 1 
C t = l . 
G ' = 0 . 
S Y H { ч = o ; « i o o 

-" as I 4- 1 
-. a " . 5 ' ! 
-" a" I 5 C " 
T»" I 3 = : 
•" i'- I ъъ: 
\ a S I 5 o < 
та5; i u . 
fasi - f. > 
•: a s i 7i ' 7 



сое 660с F T K u 3 . c - K 3 w a O P T = I 

It,TSGr.= l 
R F S I G K ' l . 
EXSIGf.= l 
•".XF=': 
F L P T = f T I O I T 
ASSTGN 6 ] TO Hd<T 
F I R S T ' l 

. . . . T - S T f ^ : T H O U 9 . 
I F {SY49JL.?!] .NUMB> GO TO 1 5 ; 
ASSIGS 1.0 TO MFXT 
F r t s m 

. . . . TEST FOF . (OECI4ALI . 
I F ( S Y 4 3 0 L . E Q . S Y N ( 3 ) I GO TO 3C 
LASTsi, 
. . . . TEST FOR » (PLUS) . 
I F ( S Y 4 a i L . E Q . S Y M ( 2 > I GO TO 150 
. . . . SYMBOL IS - < H I N U S I . 
INTSG».M-1> 
i e s i G K = c - i . i 
GO Т 9 1 5 ] 

. . . . S 4 9 0 L IS . ( O E C I P A L I . 
S Y H ( 1 I = N I L 
C l = l . 
C2 = 0 . 
C3 = . l 
GO TO 1 5 ] 

Г . . . . PREVIOUS SYMBOL «AS » 0 * - . TEST FOR . ( D E C I K A L I . 
••'. I F ( S Y M B O L . E l . S Y M U l I GO TO 3C 

С . . . . Tt'ST FOR SPACE FOLLOHINC PERIOO. 
I F ( S Y M B O L . E Q . S Y M ( 5 ) | GO TO 310 

С . . . . SYMBOL IS 0 THRU 5 . 
ASSTG». 63 TO NFKT 
F I R S f = l 
L A S T = « 

С . . . . I N C O R P O R A T E D I G I T I N T O N U M B E R . 
5C F L P T - F L P T » C 1 » R D I G I T » < C 2 » C 3 I 

C3=C'*.l 
GO T1 150 

С 
С 
С .... MJMHEP. IS UNDER CONSTRUCTION. 

6: IF (SYMBOL.EQ.NUMB) GO TO 50 
С .... TEST FOR . (OECIHAL POINT!. 

IF (SYMBOL.EO..SYMUI I GO TO 3C 
ASSIGf. 20 TO NEXT 
L A S T = 6 

С . . . . T E S T F O R C O M P L E T I O N O F N U M B E R . 
I F ( S Y M B O L . E O . S Y M ( 5 ) . O R . S Y M B O L . E O . S Y M ( 6 > I GO T C 3 3 0 
ASSIGf. H C TO NEXT 
F IBST=2 

1 / 1 7 / 7 7 : 5 . i J 

- :ASI c 6 -
; « s : -f>> 
E A S I i M 
E A S I 5 7 1 
•"A? I 5 71 
EAS: 5 72 
E A S ; i ' l 
-145! r". r a s i 5 ' 5 
-AS I 5 ' 5 
• : A S I 577 
- : A S I = 7-1 

- J - I ] 
5 * ] 

t 'ASI 5 M 
EASI 5 ^ : 
- : A S I 5 - . ! 
E A S I г г . 
E A S I 5 = 5 
E A S I 5"% 
E A S I 5 * 7 
EAST -1i 
£ A S I 5 4 
• :AS : 5 9 ] 
E S S ; 5 9 1 
- :OSI 5 9 ' 
E A S I = 93 
E A S I 5 9 4 
E A S I 595 
f A S I 5 9 5 
EAS I 5 9 / 
E A S I 5 9 1 
- : A S I 5 9 9 
E A S : 6C1 
E A S : D I " 1 
EASI Ы2 
EASI S : T 
EASI 6Сч 
EASI S>C5 
EASI 6C5 
EASI 6C7 
EASI 6 C i 
EASI 6 . 9 
EASI 613 
EASI 6 1 1 
с AS I 6.«.г 
EA5I Ы 1 
EASI 614 
EASI 615 
EASI 6 1 6 
LAS I 6 1 7 
EASI 61» 
EASI 6 1 9 
EASI 6 ? ] 
EASI 6 2 1 



SUlROUTIbE FFFINP 

С 

COC 6600 FTN V3.0-V3<»A O P T i l 

LAST=d 
. . . . TEST FOR • ( H U L T I P L I E R ) . 
I F (SYMBOL.EO. SVM«7( ) CO TO 150 
ASSIGN 70 TO NEXT 
FTRST=l 
. . . . TEST FOR E (EXPONENT). 
I F (SYMBOL.EQ.SVHCe» I '"0 TO 150 
ASSIGN «0 TO NEXT 
F IRST=» 
. . . . TEST FOR » ( P O S I T I V E EXPONENT». 
I F (SYMBOL.EQ.SYH(2>> 00 TO 150 
. . . . SYMBOL IS - (NEGATIVE EXPONENTI . 
EXSIG».= ( -1> 
GO TO 153 

. . . . PREVIOUS SYMBOL WAS E (EXPONENTI . 
«SSIGN 1ЭС TO NEXT 

«ST = « 
ST = 7 
. . TEST FOR С THRU 4. 

(SYMBOL.EQ.NUMai GO TO 90 
SSIGf, «0 TO NEXT 

ST = l 
. . TEST FOP » ( P O S I T I V E EXFONENTI . 

( S Y 4 3 3 L . E 0 . S Y M ( 2 > I GO TO 15C 
. . 51MR0L IS - (NEGATIVE EXPONENT». 
S I G K = l - l > 

о то i s : 

. . . . F>">-)4-:NT !S UNDER CONSTRUCTION. 
ASSIGK 10S TO NEXT 
L»ST=7 
. . . . П М ' Р О Р А Т Е D I G I T I H O EXPONENT, 
ЕХЕ = Е»»П"»Э151Т 
GC TO 10) 

. . . . EXPONfNT I S UNOFR CONSTRUCTION. TESI 
IF (SY1BOL.S;) .NU4B) GO TO 90 
S 4 I » 23 <0 NEXT 
F I O $ T = l 
L«ET=E 
. . . . TEST FOP END CF EXPONENT. 
I F (SYMBOL.f 3 .SYM(E I . 0 ' - ' . SYMBOL . E ' 1 . SYH ( 6» » 
. . . . E<»0NtNT I S CGMPLFTE AN3 FOLLOHEO JY 
ASSIOf. U S TO NEXT 
F!»5I=2 
LA5T = I. 
GC T3 153 

. . . . PFGIN CONSTRUCTION OF M U L T I P L I E D 

GO тс з з : 
MULTIPLIER (•> . 

1 1 / 1 7 / 7 7 S 9 . 1 J . 

E « S I бгг 
EASI &гз 
E « S I ьго 
EASI 625 
EASI 6 2 6 
EASI 627 
EASI 623 
EASI 6 2 9 
EASI 633 
EASI 6 3 1 
EASI 6 3 2 
EASI 633 
EASI 63<t 
EASI 6 3 5 
EASI 6 » 6 
EASI 6 3 7 
EASI 634 
EASI 633 
EASI 6 4 
EASI 6". 1 
EASI 4,U2 
EASI Ы.1 
EASI б*.* 
EASI 61.5 
EASI 6<.6 
EASI bur 
EASI 6 4 1 
EASI 6 0 
EASI 6 5 1 
EASI 6? 1 
EASI Ы2 
EASI 6 5 ! 
EASI 6 E . 
EASI 655 
EASI 6E6 
-:«si 6 E ' 
EASI 5 5 1 
EASI 659 
EASI 6 6 : 
EASI 6 6 1 
EASI 6? ? 
EASI 6 6 ! 
EASI 6Ь4 
EASI 6£5 
EASI 666 
EASI 6 6 ' 
EASI 5 6 1 
EASI 66 J 
EASI 673 
EASI 6 7 1 
EASI 6 7 ? 
EASI t T T 

EASI 6 7 . 
EASI D '5 
C « S I 676 



S t m o U T I H FFFINP 

I F I S » M 9 0 L . e a . S Y H I J I I CO 10 150 
MULT=CIGIT 
A S S I G N 1 J 5 T O N E X T 
L A S T = t 
GO П 150 

Cue & 6 J j F T N V J . ; - * 3 » A O P T = ; : i / : 7 ' 7 T 

EASI 
• » 5 I 
f « 5 . r 

- a s ! 
= A S I 
C 4 5 I 

. . . . COMOLFTF CONSTRUCTION OF H U L T I P L I E - i . 
ASSIGN 2J TO NEXT 
F I F S T M 
I F (3V4 40L.EQ.S»> '< ! " I . O P . S V M C L . E ] . S V < ~ I I 
GO TO Н С 
GO TO F I N I S H , ( 5 2 0 . 3 3 0 . 3 6 C ) 
Ч ' л т = р и и т ч г > : , ч G I T 
A S H G f l ' l i T " NEST 
F I 4 S T = 4 
GO TO 15 3 

. . . . s - a o T H E N E ' T С Н Д ? Д С Т Е Р ON T H E C U J * - : N T L I N - : 
1?C I F ( " C L . L E . N C O L I GO JO IHZ 

. . . . t <E 11Ч£ МАГ, Ot'EN СО и Р! =~F|.r СЕЛЭ. 
AS^T 'л г-, то ч г * ( 
р I Ч;;г - ; 
LAST - t 
m i и -PE?IC J 
E> M G t -0 
'ti L T • 1 
Г . 0 1 ' . ' 
L O C D - L " O P * ( - I I 
I F ( L C O P * i o " . 2 ( > : , ^ s o 

. . . . F~ i . l "£w l - I^E ANO CHEC< F ~ P £=?"0^ 
1 ' . LASM'JCsNNJ»: 

L A S T ) T = N T : T 
L S ' T C H t n 0 

. . . . T"ST TO Sr-: I f SUMOUTlNF E . . . ' : 
I f ( T T o P . M F . l . 1 * . N C 4 L N E . E J . " I GO . " . ' 
NCNLNE-G 
. . . . СчЕ~< ГОР F I P t T LlV'l * t A C 
IF I t l K U - J . S I GO TO I * } 
. . . . FPINT £ ? o o * HES3AGE T ) OUTPUT f I L 
. I C I T - ( ч э и Т , 3 9 С | I K E S S d l . I ' l . i . » 
. . . . ECM1 T- i " S47A L I N E . 
W I T E (ГПиТ.чОО) (CHAP (Hi . 1= 1.NC3L» 
4 N L 4 = - ; 
. . . . FXIT THE SUIPO'JTINE 
*• ( u ^ 
. . . . PEAT ON = LIKE FROf THE INPUT F I L • 

I ' : < 4 i ( ч 1 ч . ; я с | I C H A * I M > . H = I , N C C I . > 
I F i - r F f i i ' i i ) м о . : 9 с 

18? rfPITt ( N [ N , < . l < ! i 
GG Г О 173 

1 ? : с : м IMJ£ 

-AST 
-' -5T 
-AS I 
- • •SI 

9 . : . ! 1.1 

E7T 
! > Ч 
6 4 
с J ) 
О М 
< > • > : 

f i r 1 



S i n R O U T U E FFFINP COC 6600 F I N V 3 . 0 - » 3 » A OPT = l 

C H » B ( K C 0 L H I = S T M ( 5 I 
L I K E 1*1 

С . . . . INTERPRET CHARACTERS. 
С . . . . FIRST TEST FOR 0 THRU 9 . 

гво га". SVHBOL=NUH8 
COL = C C L H 
oo ггс N = I , I O 
O I C t T - H - l 
R D I S I T = O I C I T 

2S5 I F I C H A R f C O L t . C Q . H U H I H I I GO TO 210 
oo то г го 

210 Go TO NEXT, 120 ,< ,0 i60 , TO,«0, 1 0 0 , 1 1 0 . 1 2 0 1 
'"" CONTIHUE 

С . . . . TEST FOR » - . • OR E. 
2": OICIT=0 

ROIGIT=0. 
DO 2<<C H = F I R S T . L « S T 
SYNB3L=SYH14I 
I F < C H R < C O L I . E a . S Y 4 < H I > GO TO 2JC 

295 GO T9 2ЦЗ 
230 GC TO NEXT, «20 . Ч 0 . 6 0 . 7 0 , в о , 1 0 0 . 1 1 0 , 1 2 0 1 
гьс COKTIMJE 

NONLNE^l 
С . . . . TEST FOR - • P A I R . 

303 I F < C M R < C 0 L > . E 0 . . S Y * < 7 > I GO TO 3S0 
С . . . . CHARACTER I S ERRORONEOUS SYH90L. 

iir- LOCP=C 
I F < L S T E ° R . N E . 0 1 GO TO 150 

С . . . . RECORD LOCATION IF FIRST ERRONEOUS SYMBOL. 
i J 5 LSTERS = NTOT* l 

ERRCCL=CQL 
GO TO 1 5 : 

r 
С 

3' . ] С . . . . ERROR I N LAST L I N f . 
ге: LOCP=I 

LSTERR^O С 1 Ч 
NMLM = IASNUH .-151 
NTCT=LA5T0T f j c j 

315 STCP=LASTO° д с : 
С . . . . E 'G IN WRITING ERROR MESSAGE. - A M 

<H>ITE (NOUT,i20) - a t I 
' . . . . ECHO LAST L I N E . - AS I 

HRITT (N1UT.1.0CI ( C 4 A R I 4 l , 4 = l , f : C 0 L > - A : T 
%IZ c R5C?L=ERRCOL»2 . - a ; ; 

ПО 2 ' 0 4 - l . N C O L - A T I 
: ? ' C H A 9 ( P ) = " Y M < 5 > : : ч 

СЫН ( t ' 5R~OLI=SYH(9 ) - A S ! 
: . . . . PLASE AN UP AOROW ( 4 UNGER ERR0NE1J3 CHARACT-* . EAST 

4->5 « R I T E I I O U T , . 0 : i < C 4 A = 4 4 l , 4 = l , E R R C O L f EASI 
N'ilM = - l "A" I 

с . . . . E X I T THE SUBROUTINE =i-: 
ч Г т и ^ E AS: 

Г EASI 
% • . Г EASI 

1 1 / 1 7 / 7 7 0 - 9 . 1 0 . M 

EASI 732 
EASI 733 
EASI 73» 
t A S I 735 
EASI 736 
EASI 7 3 ' 
EASI 734 
EASI 739 
EASI T O 
EASI 7U1 
EASI 71.2 
EASI 743 
EASI 7чч 
EASI 71.3 
EASI 71.6 
FASI 71.7 
EASI 71.» 
с AS I 71,9 
EASI ' 5 1 
EASI ' 5 1 
EASI 7 E ; 
E A S I 7 5 1 
C A S I 7f . 
EASI 755 
EASI " 6 
CASI 7=7 
EASI 7 4 
r A S I 7-Л 
•AS I 7E3 
EASI 751 
E A S : 7 ь : 
EOS I 7 5 ! 
EASI 761. 
E AS I 7 - 5 
EAS T ' 5 5 
E A S : 7- ' 



'iUneOurI\£ f t l l N P COC 6 6 5 1 FTk V].r.-11-.H 0 P ' = l l l / l ' / T 

350 

. . . . LAST LIME I S 0 < . 
4NL*=L1SNU4 
NTCT=L«STOT 
STCP=LASTOP 
GO TO 2SJ 

. . . . CFFAULT ONE NU40ER. 
L « E T J 7 
N"JU4 = NNU4»Sr jP 
4TCT=t .TOT»l 
IF ( N U H . G E , Q U A N T ) 5T0P=J 
4 U L T M 
SVM( Л sp- IRIO] 
NONLNE-NONLNEM 
GO то 15 ; 

. . . . DEFAULT FURTHER I N P U T . 
STOP-С 
ASSIGN Z'J то NEXT 
F I B S T = l 

GO TO 1 0 ] 

. . . . DEFAULT H NUMOERS. 
«SSIGS гз то NEXT 
f I R S T = l 
LAST=E 
4 N u H = M 4 U 4 » < 4 U L T - l l " S T O P 
NTCT=(.TOT*MULT-l 
GO TO ЗЭЗ 

. . . COMPLETE THE CONSTRUCTION ОГ 4 NUH4E"!. 
XP=EXP»EX5IJN 
L F T - F L P T « R £ S I G N » 1 0 . " E X P 
. . . ТчЕ NAME OF THE OUTPUT ARRAY IA4GUHENT . 4 I S 
. . . >NU4flFS>. ДЫ INTEGER NAHE. I F 0U4N (ARGUMENT I I 
. . . CALLS FOR FLOATING POINT OU1PUT, USE AN EOUIUALENCE 
. . . STATEMENT TO SUPRESS RE AL-TO- INTEGER CONVERSION. 

«EO=FlPT 
F ( T T P E . L T . O I IEO=FLPT 
SSIGk 20 TO NEXT 
IRST=l 
AST = 6 
TOT=KTQT»HULT 
. . . I F QUANTITY REO.UI SEME NTS ARE NET. OR I F CHECKING 
. . . L INE FOR ERRORS. CO NOT URITE INTO OUTPUT ARRAY. 
F ( S T O P . N E . l . O R . L O O P . L E . O » GO TO 30C 

NNLK= ^NUH•I 
HULT=NNUM«NULT-1 

(HLLT.GF.QUANTI NuLT=CUANT 
. HRITE NUHSERtS) IhTO OUTPUT ARRAY. 

•AS I 7 - ' 
• A S I »• 1 
"AS I " O 
-. - S I 7=1! 
^AST 7<U 
E A i l 7? ? 
r ; S * T'; ' '"1ST ' a . 

- : i s : 795 
-.i:i 7 5 } 
• : n i 7 9 * 
£AS: ' a t 

" A S ! 7 ) 1 
- 3 S I з : : 
"AST i : : 
• AS I 3 :? 
•:д?: з . 1 
i*5l -< j - . 

E A S I Я ' ~j 

-AS I » : •> 

- : A S I V * 
£ A S I e. i 
£ASI э: i 
iAST 31 1 
^SSI .•>:i 
EASI •ill 
£ 4 5 1 з : i 
EAST з : . 
EASI i i 6 
EASI 3 1 i 
EASI 3 1 ' 
EASI e n 
5 AS I 31? 
EASI 3 2 ] 
EASI Sil l 
EASI 32? 
-:ASI 923 
EASI вг» 
EASI 325 
Г AS I 826 
EASl 327 
EASI 823 
EASI 82? 
EASI 33J 
£ A S I 831 
EASI 832 
EASI 8 3 ! 
EASI 331. 
EASI 835 
EASI 836 
EASI 8 3 ' 
E A S I 8 3 3 
EASI 839 
EASI 31.3 
EASI 8".l 



SUBROUTINE FFFINP CDC 6600 FT N V 3 . 0 - » 3 » A O P T ' l 

UO 31.0 M*NNUM,HULT 
! * : NUMBER<MI=tEO 

NNUM=MULT 
SO TO 100 

0 с 
С . . . . JET UP OELETE MECHANISM. 

25'. I F < I N T S G N . E Q . i l GC TO 250 
ASSIGS 363 TO F I M S H 
ASSIGK 110 TO NEXT 

5 F IRST=2 
LAST = <i 
S T H ( 3 I - N I L 
GO TO 150 

С . . . . CELETE N NUMBERS. 
i зб: NTCT=*TOT-MULT 

I F 1NTOT.GT.NNUM» GO TO 30 0 
I F <KTOT.LT .31 NTOT=0 
STOP=l 
NNLH^MOT 

5 GO TO 30 3 
с 
с 
С . . . . CORRECT THE VALUE OF NNUH FOR OUTPUT (ARGUMENT 1.1 
С . . . . IF NECESSARY UNO RETURN. 

1 ' 7 5 I F (NfUH.GE.QUANTI NNUM=CUANT 
RFTU"> 

С 
2ЧС FORMAT «S1A1I 
2SC FORMAT ( Г А Ю 1 

5 1.CC FORMAT I 2 « , 7 9 A 1 I 
(1С FORMAT I38HTOU OID NOT FNTER DATA ENTE? DATAI 
i ; r FORMAT ( /24HSTNT0X E RR CR I N LAST L I N E . . . . I 

ENC 

1 1 / 1 7 / 7 7 0 9 . 1 0 . 1 . 1 

EASI 91.2 
EASI 91.3 
EASI 9<t» 
EASI »".5 
EASI «1.6 
EASI 9U7 
EASI e n 
TASI eua 
EASI 950 
EASI 9 5 1 
EASI 952 
EASI 9 5 1 
EASI 95» 
EASI 955 
EASI 956 
EASI 957 
E « S I 959 
EASI 859 
EASI 963 
EASI 961 
E A S I 962 
EASI 9 6 ! 
EASI 96.. 
EASI 963 
EASI 966 
EASI 967 
EASI 969 
EASI 969 
i « S I 871 
EASI 9 7 1 
EASI 872 
EASI 9 7 ! 
-:ASI 97 i . 

http://INTSGN.EQ.il
http://KTOT.LT


сое б б о : FTN VJ.0-V34H OPT=I 1 1 / 1 7 / 7 7 

0VERL»r 11 ,0 1 
PROC«»H THOO 
I F OVERLAY I S USED DELETE NEXT STATEMENT. 
SUEROUT1NE ТИОС 

I N THIS SUBROUTINE S I » ТИО-D l fEN3 I0NAL PLOT OPTIONS ARE 
IMPLEPENTEO. THESE OPTIONS «RE 

1 PRCIABIL ITY OF ALARK VS . T i e r TO TERMINAL PCINT 
P R C i i A I I L I T » OF INTERRUPTION VS . TIHE TO TERMINAL POINT 
P R 0 8 A 0 U I T T OF INTERRUPTION V S . RESPONSE T INE 
Р Ч С в А ' П Ц Г ' OF INTERRUPTION » : , PR04AHIL ITV OF 
C O f l U N i r A l I ' . N 
PRCBA U L : ' i 
PRCMA'ttLI 1 1 
DETECTION 

OF INTERRUPTION 
•!f INTERRUPTION 

TAS< TIME 
P ' O n A S I L f T OF 

LL=N 
CALL CAL 
HRITE 15 
CALL FFF 
IF I ISCA 
URITE (5 
«Ч1Т- ( 5 
CALL FFF 
WRITE 15 
COLL FEE 
IF (хках 
' J R I f - (5 
00 TO 23 
CC'IT IS'JJ 
CALL TIT 

1NAL P CIN 
I F ( I SCA 

/ 1 7 / 7 7 0 9 . 1 J . M 

EAS 875 
EAS S75 
E«S 377 
EAS 17* 
tAS J79 
EAS as: 
E1S S ' l 
EAS 5 * 2 
C AS * 4 

CO KM ON / 2 / TAS<T(?r > . S C T T ( 2 5 l , P B 0 l J 5 l , N , P C . T R , S 0 T R . P l | 2 5 1 , C P A I Z 5 I 
CO "HON /!JLK/ T ( 2 5l , I O R ! . L L . A S C R . A E D R T . I T . T M , I S , I T l t l T : , 4 5D4Ti, lS"JR 

l T 2 , I S l , I S 2 . M l . I S C A L t 
DIMENSION X I 2 C C 0 1 . H<2CC£>. L A 0 F L M 1 C C I . L A J E L Y t i a ' l 

[ N I T I A L I Z f TEKTRONIX TERMINAL CONTROL STSTEM, n f G I N 
PLOT IK D I S S D L A »:;'„ SET °a л S I Z E . 

CALL TCS d Z i l 
CALL PGNOL I - I I 
CALL FACE ( W . J . 1 1 . 1 
CALL TOUTPT ( ? ' l 
CALL TOUTPT ( I C t t 

TRJNCt- TO "FlU^STEf; PLOT 

00 TO l l j , S 0 i 9 L f 1 2 C i l < ( C t Z 2 ^ ' - J"T 

P R O A E I L I T V V ALARM VS . П 4 - - ' 0 TERMINAL • 'J I ' .T 

5,21.11 
INP 1 - 1 , I S U L E . N 0 U T . 5 6 I 
L E . E 0 . 3 ) GO TO 10 
5 .2501 
5 , 2 6 J I 
INP < 1 , < M l K , N O L T . 6 ^ t 
5 .270» 
INP <1 ,XSTP.NOUT,6b» 
.SE.T»> SO ГО П 
5 . Л 0 1 TM 

L r < J I M C U M U L A T ; V E PR0«AaU." rT OE ALARM , S: , J . HI 11£ TC T- = " 
T . M I N i j T E J , J 1 , 2 : H P R 0 4 A e i L I T Y CF AL A=M , 2 3 , 11 . , i . I 
L E . E J . C 1 X MA» г EL OS T H E IX I t l l l . l l 

}22 
Э2! 



S U 1 R 0 U T I N E TKOB COC 6 6 0 3 FTN У З . О - У З ч А ОРТ»1 1 1 / 1 7 / 7 7 0 9 . 1 3 . ( . 1 . 

« ( 1 1 = 1 ( 1 1 
H ( 2 » N » 1 I - С Р Д 1 Ч Ш 
0 0 <tO 1 = 1.N 
X I Z * I » 1 I = T ( I » 1 > 

0 X t Z » I I = T t I » l > 
H I 2 » I - l > = C P » t I > 
H I J 4 ) = C P 4 ( t l 

<tO CObTIMJF 
Hti=2«t>»i 

5 GO то г и 
с 
С P R O B A P I L I T » OF I N T E R R U P T I O N V S . T I M E TO T E R M I N A L P C I N T 
С 

EC LL = N 
3 CALL C M C 

H R I T E ( 5 5 , 2 i . : i 
CALL FFFINF f - l . I S O L E i N 0 U T . 6 e i 
I F ( I S C A L e . E J . O ) GO TO 70 
H R I T E [ 5 5 , 2 5 0 1 

5 H R I i ; ( 5 5 . 2 6 C ) 
€C CALL FFFINP ( 1 , Х М Д * , NOUT,661 

MRITE 1 5 5 . 2 7 0 1 
CALL FFFINP ( 1 , X S T P , N 0 L T , 6 6 | 
I F IXHAX.GF.TMI GO TO TO 

!0 HRITE ( 5 5 . 2 8 0 1 ТЧ 
GO TO 63 

7 : C O N T I K ' J E 
C A L L T I T L E I J I - C U H U L A T I K E " O O A B I L Г TT O F I ЧТ E R R ' J P T I O C . J ? . J -"«T I 

1 0 T R R P I N A L » 0 I 4 T , M I N U T F S , J ! . 2 7 M P R 0 4 A 3 I L I T T OF I N T E R R U P T I O N . 2 * . 
!5 2 9 . 1 

I F ( ISCALf .EQ. iil XHAX*FLCAT<IF IX ( Т Я И . 1 1 
X ( 1 1 = 1 1 1 1 
W ( 2 ' N * 1 » = P I I N*l> 
DO 40 I = l . ' l 

)i x i ? » i t = r i i m 
X(2> I » 1 I = ' ( I 4 1 
H ( 2 » I - I I = P I I I I 
H ( 2 » I I = P I ( I ) 

f. C C K T I M I F 
'5 1Р = 2 * Т ^ 1 

5 0 T " 71 ; 

С P O C H 1 F I L I T » OF I M E R P U P T I O N V S . R i SPOTS' ' T I ' E 
С 

- i : HRITE iss. : чл 
CALL F F F I N P ( 1 , A S O c . NOL'T , 6 6 1 
" A L L C-V ( A S T " ! 
•<•".!•: (55.7*.o> 
З О Н F F F I t i P ( - 1 . I S C A L E , 4 0 ' J T . 6 6 I 
! • ( r . C A L E . t O . C I GO TO ICC 
• P I T - ( 5 5 . J S O I 
.' И 1 ! = -., .1 

M L ; i r rt.f ( • , мд>,' и,т,б?) 

i t ' i ' (p ( ; . < T I .-.: • • . • ; - ( 

EASI 935 
EASt 931 
EASI 932 
EASI 9 3 ! 
EASI 93>. 
EASI 935 
EASI 936 
EASI 177 
EASI 939 
EASI 93 9 
EASI 9b 1) 
EASI 9 4 
E » S I 9<.2 
EASI 9 " . ! 
EASI 9(.4 
EASI 91.5 
EASI 9".5 
CASI 9A7 
-.AS I 9ЬЧ 
FASI 9U9 
-AS I 9 5 ) 
EASI 951 
EASI 952 
EASI 9 5 ! 
EASI 9 5 * 
EASI 955 
^as l 9 E i 
£ « 3 1 9 5 ' 
--as I ЭЕ1 
E A S I 9*9 
- i s I 9 6 ) 
-AS I 961 
- IS I 962 
- A S : Эо* 
-. i S l 9 6 . 
EAS : 965 
r &'_ I 966 
- a^ : 9 6 ' 
"AST 9 6 1 
1 as: 96 9 
•-iSI э~: 
r A : : 3 ' 1 
- : A S I 9~" 
r US I } . ' 
^as ; 9"ч 
- A 3 I 975 
- as; )Г , 
- a s i 9 7 ' 

http://f-l.ISOLEiN0UT.6ei


- *c>: !.-9 

:'1SI ч'-: 
c i r : i-!l 
E s s : }<-! 
E a S l ?)••. 
c. a s : 9 5 * 
EASI 9=. 6 
E 8 S I 9 9 7 
E A S I 9 9 4 
f a s : 9 9 9 

SU4P0UTINE 1ИС0 CQC 6601 FTK V3 .3 -Y3 -» . ! ПРт=1 Ц / 1 7 / 7 7 

i n : : cMif . ' jE - : s : 
тиах= i T M H 4 i i / i i . - z . / a s o ' i i a s : 
I F ( H C a L F . E . l . f l H M = T M a K / . l F a s I 
I F < I S ~ A I E . F O . I > * М = < Ч А » / . 1 r a s : 

1 1 ; S T I ?=7b 
i f = . a c : i 
SSCTJs^DT» 
S P T ^ W A S T R 
LL = 1 

I ' I oc i i : isi.n* 
COLL CALC 

J d i = F K U 
T * = T ° « . l 

1?5 S r T » M » / A S M 
л : C O N T I M J E г a? i 

T P = S T F - :as i 
S O T R = S S O T R e a s i 
C A L L I O U T P T < г ' | s a s i 

135 C A L L T O U T P T < i : * > 
COLL T ITLE < 2 7 4 P R O F 1 A 3 : L I T Y OF INTERRuPTION,27,27HRESPONSE FORCE Г1 E AS 

I M f . M t N i ; T £ S , 2 7 , 27HPP3aAe IL ITY OF INTERRUPTION. 2 7 . 1 1 . . 9 . 1 
I F ( I S C A L E . F J , J ) X M A X * F L O A T ! I f I X I T H A X t 1 . > > 
GO TO 23 3 

135 С 
с P R O B A B I L I T Y OF INTERRUPTION V S . P R O B A B I L I T Y OF 
С СОНМЦМСАТЮЧ 
с 

1 2 : LL=1 
ii>g I S C « L E - O 

3PC=»C 
P C = 3 . 
00 130 1 = 1 , 2 J 1 
CALL CALC 

1 * 5 X I I I = PC 
H < I I = f M l l 
PC=PC«.0»5 

130 CONTINUE 
H H = 2 : I 

155 PC=S=C 
ХИАХ = 1 . 
CALL T ITLE (ZBHPROBAelLITY OF INTERRUPTIONS,10 О , 2 9 H P R 0 8 A 6 I L I T Y OF 

l C O H 4 U N I C A T I O N » , 1 0 0 . 2 « H P R C B A e i L I T Y OF INTERRUPT I O N » . 1 0 0 . 1 1 . , 9 . 1 
GO To 230 

155 С 
С PROBABILITY OF INTERRUPTION VS . TASK T H E 
с 

l * e «R ITE 1 5 5 , 3 0 0 1 
CALL f F F I N P ( 1 , T I , N 0 U T , 6 6 I 

160 LL=N 
CALL CALC 
IT = U 
STASKT=TASKT( IT) 
WRITE (55 ,3101 

165 CALL FFFINP ll,ASDR,N0LT,66> 

EASI l u C 
E a s t i ; : 5 
E a s i ю : б 
E a s i 1SC7 
E A S : i o : s 
£ » S I i o : 9 
EASI I C I O 
E a s i 1011 
E a s i 1C12 
E a s i u u 
£ASI 101" . 
EASI 1015 
EASI 1516 
EASI 1 : 1 * 
EASI ю л 
FAS I ю н 
EASI i t J j 
EASI 1 0 2 1 
EASI 1322 
EASI 102J 
EASI 1024 
EASI 1025 
EASI 10 26 
EASI 1027 
EASI 1 0 2 9 
EASI 1 0 2 9 
EASI 1 0 3 1 
EASI 1 0 3 1 
EASI 1032 
EASI 1033 
EASI 1 0 3 4 
EASI 1035 
EASI 1036 
EASI 1037 
EASI 1 0 3 9 
EASI 1 0 3 9 



SU9R0UTUE ТИСО 

CALL CEV (ASO»l 
HRITE ( 5 5 . 2 I . C I 
CALL FFFINP l - i , I S C A L € . N 0 U T , 6 6 I 
I F ( I S C A L E . E O . O I GO TO 15C 
HRIT-: ( 5 5 , 2 5 0 1 
U R I T t ( 5 5 , 2 6 0 » 
CULL FFFINP U , X N A X , N 0 U T , 6 6 > 
K B I T ; ( 5 5 , 2 7 0 1 
CALL FFFINP ( 1 , X S T P . N 0 U T , 6 6 | 

i s : COMIKUE 
T A S K T ( I T I = . 0 0 0 0 3 1 
S S C T T = 5 D T T ( I H 
s n T T ( I T I = T A S i < T ( I T I / A S D R 
L L ' l 
I F ( I S C A L E . E Q . i l GO TO H O 
S = 0 . 
I F ( I T . E Q . N I GO TO 170 
J = I T H 
30 16C I - J . N 
S = S t T A S K T ( I l - 2 . » S 0 T T < I ) 

I f С [ C M I W E 
17C THAX = ( r R » 2 . * S O T R - S I / ( l . - 2 . / A S O R I 

I F (TCAX.GT.O.I GO TO ISO 
CALL CONEPL 
TAS<T(ITI=STAS<T 
5 P T T ( I T I = S S 0 T T 
« P I T ' ( 5 5 . 3 2 C I I T 
°ALSF 
P.ETUO* 

I S . 1 I F П $ С А ц Е . Е З . З | H K = t F I X ( 2 ) . » T M A X I 
I F ( I S C A L E . E Q . i l M H - I F I X ( 2 3 . » X M A X » t . E I 
I F ( f M . L E . 20001 GO ГО 130 
CALL I N I T T ( 1 2 0 1 
CALL t.EHPAG 
CALL CHRSIZ С I 
CALL T.EUO 
« P I T - ( 5 5 , 3 7 0 ) 
STCP 

i<;c по гос i=i ,ин 
CALL C»LC 
X I I I = T A 5 K T ( I T I 
J U I = F I U | 
TASKT ( I T I = r « S K r ( 1 Г 1 1 . 1 5 
3 C T T ( I T I = T A S K T ( I T I / A S 0 4 

л : C O ' T U ' I E 
I F < I ^ C A L F . E Q . l l GO TO 21C 
* Г AX = FLOAT ( I F I X U H A X U .1 I 
HM-M4*L 
X ( ^ M I - X 4 4 X 
H ( f 4 l = P I ( l l 

i l -3 TASKT ( I T I = STASKT 
SCTT(TT>*SS9TT 
HF.ITE C 5 , 3 5 i ) l I T 
< E H N t 1,5 
R F O ( ч 5 , 3 » 0 | L A B E L X I l l , L A B E L * ( 2 1 , L A B E L X ( 3 I , 

=TI. V J . O - V ' i i A OPT=l 1 1 / 1 7 / 7 7 3 9 . 1 3 . 

EASI 101,3 
E 4 S I 10 Ul 
EASI 101,2 
EASI 10i.3 
EASI 1 W 
EASI 10U5 
EASI 1С 1.6 
EASI 131,7 
EASI 101,5 
E A s I 101.9 
EASI 10 53 
EASI 1 0 5 1 
EASI 1052 
EASI 1053 
EASI 10 51, 
EASI 1С 55 
EASI 10 56 
EASI 10 57 
EOS I 1 3 5 » 
EASI 13 54 
EASI 1 0 6 1 
EASI 1 3 6 1 
EASI i : 6 2 
EASI 1 0 * 3 
EASI 1С6ч 
EASI I : t5 
EASI 13 66 
EASI 10 67 
EASI 1 0 6 1 
EASI i : 6 3 
EASI 13 7 ] 
EASI 1С 71 
EASI 1372 
EASI 10 73 
E a s i i : 7 i 
E a s i 1С 75 
E a s i 1376 
EASI 1C77 
EASI 1374 
EASI 1С 7 ) 
E4S I i s » : 
EASI : : * i 
E a s i I ; « > 
EASI 1С "3 
EOSI 1 С " , 
f a s I U P S 
EASI li'.i 
E a s t 1 С * ' 
EASI 1 3 M 
EASI 1 3 3 9 
EA5 I 1393 
EASI 1 3 9 1 
EASI 1392 
- A S I 1393 

LAEEL /Kb l , L A B E L X ( 5 I .LA EASI 1С 9ч 

http://ISCALE.EQ.il
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suwaurlNf TNCO сое 660c FTN УЗ.О-УЗ.А OPT=I ц/гг/т* 
lJ3ELXItt»L»flFlX(ri,LAB£Li((e».lAeFLX (9l,LA8Ei.X(lCI - " ' ' I 

REHINC K5 -"ASI 
CALL TITLE ( 2 в н Р 9 0 в » 8 1 И Т У 0 ' INTERRUPTIONS. l C C . L « e e i . x , 1 jc . ган^йОП = a -.•: 

I A I J I L I T » OF I N T E R R U P T I O N , 1 0 0 . 1 1 . . 9 . 1 С » 5 Г 

2 30 

2 65 

so то гзо £ » S I '::'.'? 
pRceaeiLiTr OF IMERRUPTION vs . PROBABILITY CF ;ASI i i . i 
DETECTION 

•:A!I I I :T 
HRITE ( 5 5 . 3 6 0 1 •L*S I I I : . 
CAlL FFFINP l l , S I . N O U T , 6 6 > ;ASI u : ? 
L L « 1 -:ASI 11 - i 
I S C A L C » « -asi l l J -
I S = S I -»si 11 4 
S P C 0 = F 0 O « S I -:ASI : i : 9 
P C t l I S I = 3 . -IAS I i t : > 
CALL C«LC -AS I n i l 
Х 1 П = « . ESSI ; 113 
M I 1 I = F I I 1 > E A S I H I T 
P B t l I S t ' 1 . ; » n H i . 
CALL CALC E»SI 1 U 5 
X ( 2 » = l . EASI 1115 
H ( 2 I = F H 1 I fas I 1 1 1 ' 
PC1C(ISI = 3P00 EASI Н И 
HM=2 EASI 1 1 1 ) 
X«AX=I . EASI 1123 
K B I T - ( Ч 5 . 3 7 С 1 I S EASI 1121 
REWINC »5 EASI 1 1 ! ! 
REAO К . 5 . 3 Ц 0 1 L A B E L X U I , L A a E L X ( 2 ) , L A 3 E L X ( 3 l , i L A G E L X C I , L A B E L X ( 5 I .LA EASI 1 1 2 ) 

i a E L X ( e > , L « B E L X ( 7 > , L A e E L X ( 8 > . I A R E L X ( 9 I . L » 3 E L X ( 1 0 I EASI 11 г * 
R f K I N C i.5 EASI 1125 
CAlL TITLE ( 2 8 M P R 0 e A 9 I L t T r OF INTERRUPTIONS, i 1 O 6 . L S 3 E L X . 1 0 0 , 2 S H P R 0 8 EASI 1126 

1 A B I L I T » OF I M T E 4 R U P T I 0 H , i a C , l l . , 9 . ) E a S I 1 1 2 ' 
E1S I 1 1 2 1 

C » U SEauENCE FOR OISSPLA ТиО-•CIKEhSIONAL PLOT EASI н:э 
EASI и з : 

l GAIL CORNEP ( X . M . X H A X . L . H H . ICQR1 E 2 S I 1 1 3 1 
I F ( I S C A L E . E O . 0 1 CALL GRAF <•) . .5MSCALE.X4AX, . 3 . , 5 H S C A L E , 1 . I EASI 1132 
I F ( I S C A L E . E O . i l CALL GRAF (3. . . X S T P . X M A X . O . . , 5 H S C A L E . 1 . ) EASI нзз 
CALL TOUTPT ( 2 7 ) EASI 113-1 
CALL TOUTPT (461 EASI 1135 
CALL DOC (1С OR) EASI 1136 
CALL TOUTPT ( 2 7 1 EASI 1 1 3 ' 
CALL TOUTPT ( 4 7 1 ESS I 113% 
CALL GRID ( 1 . I t E S S I 1 1 3 9 
CALL TOUTPT ( 2 7 1 EASI l i t ) 
CAlL TOUTPT ( 4 6 1 EASI 1 1 . 1 
CALL FRA4E EASI l i i . 2 
CALL TOUTPT 1271 EASI 1 1 . 3 
CALL TOUTPT C1C<*> EASI l i t . 
CALL CURVE < X. H.MH.OI EASI 1 1 * 5 
CALL TOUTPT ( 2 7 ) EASI 1 1 . 6 
CALL 10UTPT ( 4 6 1 EASI 1 1 . ' 
RETURN EASI 

EASI 
1 1 4 
Ц ч ) 
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SUTROUTIf>€ TMCO COC 6 6 0 5 FTN V 3 . 0 - V 3 » A ОРТ=1 1 1 / 1 7 7 7 7 0 9 . 1 0 . 1 . 1 . 

zdc FORMAT (5%ноо YOU HANT re SET YOUR OHN S C A L E » I = Y E S , O = N C RETURN» E A S I 1150 
ESC FORM/IT C9HNEE0 ХМЛХ, MAXIMUM VALUE OF IKOEPENOENT VARIABL E,/<,9H AN EAsI 1151 

ID «STF, SPACING FOR TICK HARKS. ХНДХ SHOULD ВЕ/19НЛ MULTIPLE CF XS EASI 1152 
JTP.l E»SI 1153 

0 J6C FORMAT (52HENTER MAXIMUM VALUE OF INDEPENDENT VARIABLE RETURN» EAsI 115» 
2 7 : FORHAT <32HENT£R T ICK NARK SPACING RETURNI E « S I 1155 
2JC FORMAT I32HMAXIMUM VALUE SHOULD BE AT LE AST, Fe . 2/I.6HWH ICM IS TuF S E AS I 1156 

1UM OF THE TASK TIMES REENTER» E A s I 1157 
Z9C FORMAT [55HENTF.R RATIO OF MEAN RESPONSE TIME TO STANOARO DEVIATION EASI 115» 

5 1 . 9 H RETURNI E A 5 I 1159 
30C FO'MAT ( / / , 3 2 H H H I C H TASK TINE I S THE VARIAOLE»/26HENTER TASK NUMBE EASI 1163 

1R RFTU=N1 EASI 1 1 6 1 
31С FORMAT 1/SlMENTER RATIO CF MEAN TASK TIME TO STANOARo Ct VI AT I O I - . 9И EASI 1162 

1 RETURN» FAS I 1163 
io : j £ F O R M A T <3<iHPRoeA3iHTY OF I N T E R R U P T I O N I S / 2 9 H I N S E N S I T I V E T O T I M E F E A S I n e t 

10R TASK , I 2 , / 2 l . H P R E S S RETURN TC CONTINUE» ЕАГ1 1165 
m FORMAT 1Й9НТОО MANY PLOT POINTS, REOIMENSION ARRAYS» EASI 1166 
;HC FORMAT ( 1 0 А Ю 1 EASI 11 E7 
35C FORMAT (13HTIME FOR T A S K , I 3 , 1 0 H .MINUTES!» FASI 1163 

:5 'EC FORMAT l / / , 2 9 H H H I C H SENSOR I S THE VARIA3LE»/2eH£NTER SENSOR bU"BER E A S I 1169 
1 RFTURNI € A S I 1 1 7 ] 

37C FORMAT (33H»R0BABILtTY OF DETECTION, SE4SOR . I Z . l H i l EAsI Ц П 
END EASI 1 1 - : 



J6£SQ СПС 6 6 0 3 FTN W 3 . J - « J i A DPT=1 

5ивЧЭ1Т1ЧЕ A * E S 3 < Х , У , Х Ч « Х , У Ч в Х , Ч , Х И 1 Ш 

IN THIS SUOTOUTtNE 

<MIN = H 4 C ( * ( I > - X H a X I " 2 » t Y C I I - » H A J < > " г , I = 1 , 4 1 

I S *HSULUTCD 

OIHE'ISION X I I I , »C1I 
X 4 I N = 1 . E 5 3 
ЭО 10 1 = 1 , H 
ч = ( Х ( 1 > - х н е х | » » г « | , ' | 1 ) -гмдх |»»г 
IF ( ' . c T . X H I ' J I XHIh=3 

:: CONT^UE 
RETURN 
ENC 

1 / 1 7 / 7 7 ; . 1 3 

EASI 1 7 ? 
•as I l ' < 
£a; i 1 " T 
; ^ ? i : / 6 
? « s : 1 7 7 
E a s i 1 " . 
£ 0 5 1 17Э 
Г г ' Г Л 3 " 
E 4 S I H I 
E a S I L142 
- : A S : 1-U 
E a s t l i * 
£ a s i L l f 5 
£OSI 1 3 6 
EASI 1».7 
E a S I ies 



SUBROUTINE CORNER CDC 6 6 0 ] FT N V3 .G-

SUeROLTINE CORNER <X,Y , X H A X , Y H A X . M , I C O R I 
с 
С I N THIS SUBROUTINE A CORNER OF THE PLOT IS OETERHINED 
с MHICH is THE FURTHEST ANA» FROH THt CURVE OF THE PLOT 

5 С THIS CORNER IS USED FOR DISPLAYING OATA FOR THE PLOT. 
с OIKENSION X<1) . Y l l l 

ICCR = 1 
CALL ««ESQ < X, Y . o . , 0 . . M . O I S l 
O I S T = C I S 
CALL ARF.SO < X , Y , 0 . . Y N A X . H , 3 I S I 
IF (OIS.LE.OIST) GO TO 10 
ICCR=2 
OIST=CIS 

1С CALL ARESO «X.Y.XHAX.YNAX.I.OISI 
IF (I4S.LE.DISTI GO TO 20 
ICCR=3 
D I S T = C I S 

ZZ CALL A3ESQ ( X . Y . X M A < , 0 . . M . D I S I 
I F ( O I S . L E . O I S T I GD TO JO 
ICCR=<i 

3C COKTIKUE 
RETURf 
END 

•КЗЦА OPT=l 1 1 / 1 7 / 7 7 j q . l C . 1 , 1 . 

EASI l i e q 
EASI 1190 

P EASI 1191 
EASI 1192 
EASI 1193 
EASI 1191. 
EASI 1195 
EASI 1196 
EASI 119T 
EASI 1199 
EASI 1199 
EASI 1203 
EASI 1201 
EASI 12C2 
EASI 1201 
1«SI 12C» 
EASI 12C5 
EASI 1206 
EASI 12C7 
EASI 12G8 
EASI 12C9 
EASI 1210 
EASI 1211 
EASI 1212 



cnc 6 6 j : F T * У З . : - < З Ч А CPT = I H / I » 

С OVERLAY ( 2 . 0 1 
С PRCCJef THREO 
Г, I F OVERLAY I S USEO DELETE NEXT STATEMENT. 

SU8R0LTINE THREO 
5 С 

С I N TH IS SUBROUTINE EIGI-T THREE-DIMENSIONAL PLOT 
С OPTIONS ARE IMPLEMENTED. THESE PLOT OPTIONS «RE 
С 
С PROBABILITY OF INTERRUPTION AS A FUNCTION OF 

13 С 1 RESPONSE Т1ИЕ AND PROBABILITY OF 
С COMMUNICATION 
С 2 TIME FOR TASK » I T « AND PROBABILITY OF 
С DETECTION FOR StNSOR « I S » 
С 5 RESPONSE TIME ANO PROBABILITY OF DETECTION 

15 С FOR SENSOR « I S » 
С « RESPONSE TIME AND PROBABILITY OF DETECT ION 
С DETECTION FOR SENSOR « I s » 
С 5 PROBABILITY OF COMMUNICATION AND PROBABILITY 
С OETFCTION FOR SENSOR ' I S ' 

23 С 5 TIME FOR TASK « I T » AND PROBABILITY OF 
С COMMUNICATION 
С 1 TIME FOR TASK « I T 1 » ANO TIME FOR TASK • I T 2 » 
С « PROBABILITY OF DETECTION FOR SENSOR » I S 1 » AND 
С PROBABILITY OF OETECTION FOR SENSOR » I S 2 * 

25 С 
С THE USER I S QUERIED ABOUT THE VARIABLES OF THE PLOT 
С ANO I»FORMATIOk NEEOED TO CONSTRUCT THE PLOT I S 
С RECUESTE4. 
С 

JJ COPMON fZf T A S K T ( 2 5 > , S D T T ( 2 5 > , P D D ( 2 5 I . N . P C , T R . S 0 T R , P I < 2 5 > , C F A ( 2 5 I 
COfMOb / B L K / T ( J 5 I . T . O P T , L L . A S D R t A S O R T , l T . T l , I S , m . I T 2 , A S D R T l . A S O R 

1 T 2 . I S 1 . I S 2 . T M 1 . I S C » L E 
COHMON /ЧЕЙ/ X H » X , X D E L . I N T X . YMAX.YOEL. INTY , l/UX , VUZ, VUY .W(5 03 I . LA ЧЕ 

l L X U O O I . L A B E L Y U O O I . X O . V O . X S r P . Y S T P 
35 I N T X = 2 

INTY=Z 
xo=o. 
Y 0 = 0 . 

с 
1.0 С INITIALIZE TEKTRCNIX TERMINAL CONTROL SYSTEM. BEGIN 

С PLOT IN DISSPLA, «NO SET PAGE SIZE. 
С 

CALL TCS «1201 
CALL eGNPL (-11 

*S CALL FACE IH.b.ll.l 
I=lOPT-6 

С 
С BRANC»- TO REQUESTEO PLOT. 
С 

50 GO TO (10,1.0.100,160.190.210.270,370», I 
С 
С PROBABILITY OF INTERRUPTION AS A FUNCTION OF 
С «ESPCKSE TIME AND PROBABILITY OF COMMUNICATION. 
С 

1С WRITS (55.5501 

-AS I : г н 
- A S ! :;:. : » r i i z : i 
EASI 1 2 1 j 
-. as I 12 :"* 
EASI : ? : ч 
EAST 1 ? U 
E » S I 1 2 ; : 
EASI 1221 
- J i l 122? 
. "«SI 1223 
- .33 1 122» 
EASt 1223 
E l S I 122n 
EASI 1 2 2 ' 
E 1 S I 1 2 2 ' 
EASI 1 2 . 4 
F 1 5 1 :гз-
£3S I 1251 
E 2 S I 12 32 
E 4 S I 1231 
EASI 1 2 3 . 
- A S : 12!=. 
FAS I 123;j 
EAST 1 2 ? ' 
EASI 1234 
r A 5 I 123° 
EASI 12-? 
r A S I 1 2 4 
EASI 1 2 - : 
E « S I 12-3 
EASI 121.*, 
E A S I 12 -5 
EASI 12-b 
EASI 12 i . ' 
-"AS I 12-й 
E S S I 12-Э 
E A S I 125] 
EASI 1251 
E A S I 1252 
EASI 1253 
EASI 1254 
EASI 1255 
E A S I 1256 
r A S I 1257 
E A S I 1259 
EASI 1259 
EASI 126J 
E A S I 1261 
E A S I 12E2 
EASI 1 2 6 ! 
EASI 126* 
E A S I 12 65 
EASI 1266 
E a S I 1267 



SUBROUTINE THPEO COC 660С FTN V 3 . 0 - V 3 - . A ОРТ = 1 

CALL FFFINP 1 1 , » S D P . NOUT.661 
CALl CEV (ASORI 
XP««X = ( T K » T M I I / ( I . - 2 . / A S O R I 
M R I T E ( 5 5 , H O I 
CALL FFF INP < - l , I S C A L E , N 0 U r . 6 f c l 
I F ( I 5 C A L E . E Q . 0 t GO 1 0 20 
HRITF 1 5 5 , 4 2 0 1 
H B I T i ( 5 5 . 4 3 0 1 
CALL FFFINP ( 1 , X M A X , N 0 U T , 6 6 I 
«B ITE (55.1.1.01 
CALL FFF INP ( 1 . XSTP.NOUT , 661 
X C F L = X S I P / 2 . 

2C CONTINJE 
Y H A X M . 
Y O F L ^ . l 
Y S T P = . 2 
vux=:,4 
vuv=-3. 
VUZ=t.5 
HRITF (45,1.701 
REKINC 1.5 
RE ID (4 5 .45C > LAiJELXd l , L A i ) E L X ( 2 l , L « 9 E L X ( 3 l , L A O E L X ( 4 ) . L A 3 F L X ( 5 > . L A 

l G E L X ( e i , L A B E L X ( 7 l , L A H E L X ( 8 l .LAPELX ( 9 ) . L A 8 E L < «10 > 
REKINC 4 5 
WRITE ( 4 5 , 4 6 0 1 
REWIND 1.5 
READ U 5 . 4 5 0 » L A 9 E L Y ( l > , L A ( 3 E L Y t 2 > . L A e E L Y I 3 > , L A e E L Y ( 4 > , L A 9 E L » ' 5 > , L A 

l f lFL» ( O i L A n E L * ( 7 l , L A B £ L Y ( e i , L A n . E L Y ( 9 l . L A 3 £ I _ Y « 1 a I 
SEWING 4 5 
5TR-TS 
SSCt-^SDTP 
-PC=OC 
10 TO 591 

3." TP^STP. 
3 D t R - S S 9 T ° 
PC=S^>C 
00 T3 » 0 ] 

PROBABILITY OF INTERRUPTION AS A FUNCTION OF 
T i f f O R TASK - I T ' Д»Щ °Я0 I3A9ILI TY OF 
OE 'FST IO ' I FO* SF4SC* 4 5 ' . 

W ° I T ; " ( 5 5 , 5 : Jl 
: « u F^F I •'*: < l , i : . I O U T , 6 5 l 
I T = T1 
I I R ; ."; ; ( 5 = , 5 2 1 1 
GALL f " I N O ( l . A S Q F T , N 0 U T , 6 6 l 
SALL Г-FV (ASURri 
- J H I r - ( 5 5 , 4 1 3 1 
S « L l FFFINP ( - 1 , ISCALF . Ч З Л . б Ы 
к ( I<~AI.E.EU.:> on то 53 
J I' I T • " I 5 1 . 4 9 5 I I T 
-1 *-' I Г -: ( 5 5 . 4 CI I T 
; » L L f F F I N * С , X- 'AK.NOUT.b^l 
.1У IГ • : < S S , < . I . Q I 

U / 1 7 / 7 7 3 9 . 1 0 . 4 1 

F AS I 1266 
•LAS I 1 2 6 9 
•"AS I 1 2 7 1 
-AS I 1271 
-AS I 1272 
-'AS I 1273 
;ASI 1274 
-:ASI 1275 
FASI 1276 
EASI 1277 
EASI 1274 
-:ASI 1279 
FAS I 1280 
EASI 1 2 8 1 
EASI 1292 
EASI 1285 
•:AS I 12 44 
£ASI 1245 
EASI 1286 
= ASI 1287 
EASI 1299 

.A -AS I 1289 
-AS I 1 2 ° J 
-AS I 1291 
FASI 12=>2 
EASI 1293 

.« -:«si 1294 
EAS! 1295 
EASI 1216 
EASI 1297 
-AS I 1299 
--AS I 1299 
- . A S : ; 3 . • 
FASI 1 3 : i 
- A S I 1 3 . 2 
EASI 13J3 
- A : I 1 3 : ч 
= as I i 3 ; s 
- 1 Л 13". 6 
"as 1 1 3 . ' 

-AS I i з : -i 
-'AS I и : з 
"AS I 1 1 : ; 
iAS I 1 - 4 1 
EASI 1312 
• AS : 1313 
-.A' : :!:-. •AS I 1313 
-: AS : 1 * 1 A 
"AS I 1 3 1 ' 
г AS Г : 3 : 3 
- :AS: ; J ! ) 

http://I5CALE.EQ.0t
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г ii-.-ri} coc sect FTU v j . : - x j 4 i Л,РТ = 1 
r» l .L F F F I 4 P l l . X S T F . N 0 U T . 6 6 l 
<CFL = X~ .T ° /Z , 

?•" C04TIMJE 
H » I t i I 5 5 . 5 7 C I 
CULL FFFINP ( 1 , S I , r . O U T , 6 6 l 
IS = 5I 
YHAX = 1 , 
TOf l . = . l 
* S T P = , > 
V ' J X = - J . 4 

V U ? = 1 . 5 
: F ( i s : 4 L f . E Q . 11 ос то ao 
5 - J . 
IF ( I I . t l . M I 50 TO ГС 
J = I t » i 
00 69 I = J,N 
S = S « T 4 S * T U ) - C . ' S O I T I I l 

e: CONTINUE 
7C < « « X = ( n i » 2 . » S 0 r 4 - S I / ' ( l . - 2 . / » S 0 l * T l 

I F ( X r A x . G T . 3 . ) CO т о 60 
CALL CONFPL 
« K I T E I 5 5 . 5 i . t ) l I T 
P 4 i s £ 
RETURN 

at CONTINUE 
HSITF ( " .5 ,5301 I T 
НЕИ1ЧГ * 5 
4E«0 H.5.J.501 t , A B E l . X U I . < . » 0 E l . x ( 2 l , L A B E L « < 3 ) . L I B E L X I U . U B E L X 151.1.0 EASI 

1ЭЕ1Х161 ,L»B£LX ( 7 1 , L S B f 1 X 1 8 1 , I. ABE IX 191 .LSBELX110 I 
4EWINC 45 
WRITE 11.5,560» IS 
4ENINL (.5 
* E « 0 (1.5,45111 L A B E L * U l , t S * E L * < J l , U B t L » 1 3 I , U S e E L » C I , U S E L r l S l , L » E 4 S I 

t a E L V < e i . L « B E L » < 7 J , L 4 e E L Y < 8 I . L « 3 F L Y < 9 l , L A 3 E i r 1111 
« F « N C 1.5 
; i > s « - - » s < i ( i i i 
SSCTT=SOTT<ITI 
SPCO^POOIISI 
GO TO 390 

9C T 6 S K T I I T I - S T 4 S K 
S D T T I I T I r S S O T T 
P C C U S I ' S P D D 
GO TO i O J 

с 
С P P C 0 4 P I L I T » OF I N T F ' R U P T I O N 4S 4 FUNCTION OF 
С RESPONSE TIME «NO TIHE FCS T«SK « I T » 
С 

ICC ИР.1ТЕ 1 5 5 , 5 5 0 ) 
C H L FFFIMP f l , » S D P , N 0 V j T . b 6 ) 
C«LL CEV U S O R I 
MRITS ( 5 5 , 5 1 0 1 
CALL FFFINP I I , П . NOUT ,661 
IT = TI 
WRITE (55 .5211 

l l ' l 7 / 7 7 : i . i - j . 

= «: :z:i 
Z-Z '. u : -
£45 1 13 .5 
- 4 * : ; i : b 
r ic ; : J : " 1 

r A^ I l i b 
f i s : : i . i 
- JS ^ r : i ' " 
« i s : : i ' i 
•451 : зз : 
-US I ; зз ! 
- : i s : 133» 
€ i s : : 3 ' 5 
= !5I : 3 з= 
r 4 S I : i -1 
"SSI 1331 
£aSI : з л 
•rssi : 3 u : 
•:»si i ;« . i 

r -4SI i s * : 
£ 1 5 : 13" . ' 
F 4 s : ;3<.<, 
£4SI :3<.5 
-:43i 13-.6 
€SSI 131.7 
- A S : 13-J 
• 3 S I •-3»9 
£ i s : :350 

.4 E4SI 1351 
F a s : IS5Z 
E4SI 1353 
E4SI 135» 
E4SI 1355 

.» EASI 1356 
E A S : 1357 
E»SI 1 358 
E4SI 135Э 
EASI l i e : 
E»SI 1361 
E4SI 136? 
"AS I и м 
E4SI l i e 
EASI 1^65 
EASI 13 66 
ESSI 136? 
E4SI 1368 
EASI 136Э 
EASI 1370 
£ASI 1371 
£ASI 13?г 
E4SI 1373 
ESSI 137* 
E4SI 13 75 

essi 1376 
EASI 1377 
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SUBROUTIt-E ТК>£0 СОС 660С FT). V 3 . C - V 3 4 A OPT = l 

CALL FFFINP ( l . A S 0 » r , N 0 U r , 6 6 1 
CALL CEY (ASORT) 
WRITE (S5.1.1C1 
CALL f F F j N P ( - l , I S C A L E , N O U T , 6 6 > 

170 I F ( I S C A L E . E O . O l GO TO 110 
HRITE (55 .1 .211 
« R I T E ( 5 5 , " . 3 0 1 
CAlL FFFlNP ( l , X H A X , N 0 u T , b 6 > 
HHITE (55 ,< .40> 

175 CALL FFFIMP ( l . X S T P . NOUT , 6 6 ) 
X D E L = » S T P / 2 . 
NRITE ( 5 5 , 5 0 3 1 I T 
URITE ( 5 5 , 1 . 9 0 1 I T 
CAlL FFFIMF ( 1 , T H A X , N 0 U T . 6 6 I 

190 URITE ( 5 5 . 4 1 . 0 1 
C A L L F F F I N P < L , » S T P , N O L T , 6 6 ) 
V D E L ^ Y S T P / I . 

1 1 C C O N T I N U E 
Y U > = > . » 

105 V U Y = - 2 . 
V U Z = 1 . 3 
« R I T E U 5 . 4 7 0 I 
REKINt 4 5 
READ <<5 . k50 I L A e E L X d t . L A J E L X (2 ) .LA8ELX ( 3 ) ,LA EELX « . ) .LABEL» (5 I ,LA 

1 90 1BELX (El .LABELX l 7 > . L A B £ H ( e > . L A B E L X ( 9 ) . L A O E L X ( 1 0 > 
4ENINC 1.5 
4 » I T E (1 .5 .5301 I T 
RFHINC «.5 
READ ( ч 5 . " . 5 0 | L A 8 E L Y ( l > , L A 3 E L Y ( 2 ) , L A r i f L Y ( 3 l , L A 9 E L Y ( < , l , L 4 9 E L Y ( 5 1 , L A FAS1 

195 l H t L T ( e > , L A B E L Y ( r i , L A 3 E L r ( e i , L A a £ L T ( q i , L » a E L y < l j l 
REWIND 1.5 
I F ( I S C A L E . E Q . i l GO TO 1 HO 
XM6x=J . *TR 
s=c. 

?33 I F ( I T . E J . N I GO 10 130 
J M T t l 
ЭО 1JC I = J , N 
S = S » T A 4 < M I I - J . ' S O T T d l 

12- CONTINUE 
205 13'. Г Н « Х - ( Х Ч « Х » ( 1 . . 2 . / A S r t > l - S » / ( l . - 2 . / A S 3 R T I 

I F ( y m x . G T . C . I GO ТО 1Ч0 
" Ч А Х - 1 . 

1<.Г CCNTTNJE 
S T B= T p 

21 1 SSGT^S- ITR 
SSCTT = S O T T I I T I 
S T « S < = T A 3 K T ( I T | 
r.r T3 J9-) 

l ? : T ° = S J R 
H i SCTR-ESDI? 

r » S < T t I T > = S T A S K 
sou i n ) =SSOTT 

JO Г 1 * J ) 

? 2 ] С O O m A F I L I T » OF INTERRUPTION AS A FUNCTION OF 

1 1 / 1 7 / 7 7 3 9 . 1 0 . 4 

EASI I 3 7» 
EASI 1379 
EASI 1360 
EASI 1381 
EASI 13вг 
EASI 13чз 
EASI 1341. 
EA; I 1335 
E A S : 13 36 
EASI 1397 
EASI 1399 
EASI 1 3 9 9 
EASI 1390 
EASI 1 3 9 1 
EASI 1392 
EASI 1393 
EASI 1 3 9 » 
-:»si 1395 
FASI 1396 
EASI 1397 
EASI 1399 
EASI 1 3 9 9 
EASI 1ЬС 3 

.A EASI l fcCl 
EASI 1»C2 
EASI 14C3 
EASI t»C» 
E S S : 11.05 

-A 6AS1 Ю 6 
EASI 14C7 
EASI 14'.'9 
EASI !•,: э 
EASI 1*10 
EASI 1V.11 
EA5I 1<12 
FASI 1»13 
EASI l l . l l . 
EASI 1 **i 5 
EASI 11.16 
EASI i - . ; " 1 

EASI l . H 
EASI : » ; 9 
-.AS I 14 >3 
• A : : 1»21 
EASI 1U22 
EASI 1423 
EASI 1-.24 
EASI 14Г5 
EASI 1<.гб 
EASI 11.27 
-AS I l . i ! 
^ASI 1 . 2 1 
EASI 1 » Ч 
EASI i - . ' l 
EASI 11 .з : 

http://ISCALE.EQ.il
http://ll.ll


SLMROUTISE ! I - = ED CDC 60PC FT ^ V 3 . J - V 3 - . 4 0»T=1 Ц / 1 Г / 7 7 ; 9 . 1 J . I . : 

С RESPONSE T I 4 F Awo P S 0 0 4 3 H . I T » OF OETECTICN 
i; FOO ЗГISOR • I S " . 
С 

16C Ив IT? ( 5 5 . 5 5 0 1 
Ъ CALL FFFINP ( 1 . A S 0 R . M H T . 6 6 » 

CALL £44 (USOP» 
HRITE ( 5 5 , 5 7 0 1 
CALL f = F I N P < l , S I , N O U T , f j 6 l 
I S = 5 I 

; X » T X = ( T M . T H l » / ( l . - 2 . / A S 0 R > 
WRITE 1 5 5 , 1 . 1 ] ) 
CALL FCFINP ( - l , I S C A t . E , 4 0 U T . 6 6 l 
I F ( I S ^ « L E . E Q . : i GO TO 170 
H R I T t (55 .1 .20» 

5 WRITE ( 5 5 , 1 . 3 0 1 
CALL FFFINP < l . X H A ) i , N 0 U r . 6 6 » 
« R I T E (55,it">01 
CULL FFFINP ( 1 . X S T P . N 0 U T . 6 6 » 
X C E L = X 3 T P / 2 . 

1 17C CONTINUE 
Y M A X M . 
Y S T P = . 2 
Y C E L = . l 
WRITE C 5 . 1 . 7 C I 

5 REHINC 1.5 
READ (1 .5 .450» LADELX ( l ) . L A O E LX(2» . L A 9 E L X I 3 > . L A 3 £ L X ( » > ,i_Arl£ L X ( 5 

l B £ L X ( e » , L A B E L X ( 7 I . L A B E L X < » > . L A e E L X ( 4 l ,LA3ELX (1С I 
REHINC <t5 
WRITE ( 1 . 5 , 5 6 0 ) I S 

:0 REIiINC 45 
S.E40 (<>5<<.50l L A B E L Y d l . L A i l E L * (21 ,LAi3£LY ( 3 I , L A P E L » C I . L 4 B € L » (5 

1BELY (61,LABEL» ( 7 I . L A B E L y ( e » . L A P E L » ( 4 » , L » : ) E L » < l C > 
«EHINC 45 
V U X - 2 . l i 

i5 » U Y = - £ . 
V U Z = 1 . 5 
STR=TS 
SS0TR=3DTR 
SPCD=FOO(ISI 

:0 ЬО TO 390 
1 С TR=StF 

SOTR=SSOTR 
P O C ( I S I = SPOD 
GO TO 1.03 

Л С 
С PROBABILITY OF INTERRUPTION AS » FUNCTION OF 
С PROBABILITY OF COMMUNICATION ANO PROBABILITY OF 
С DETECTION FOR SENSOR » I S » 
С 

WRITE (55 ,5701 
CALL FFFINP l l .SI .N0UT,66> 
IS=SI 
X F A X - 1 . 
Y H A X - 1 . 
ISC4LE=0 

; . 4 S I i - 3 i 
f i t I 1 - 3 1 . 
TASI : - . 3 5 
" S C I i » ' 6 
- a ; I i » 3 » 
• ' S S I 1-.3 * 
• *z; n . » i 
; A S I 11.1.1 
: a r, i i ->» i 
•:ACI i- 1 *:? 
- :»SI : • • - ! 

-:v;i 11.1*4 
- ; s : 1 1 . - 5 
• - j ' l 1- .-5 
ч А 5 1 I » ! .* 
f .ASI !".•.•! 
- ASI : - ^ i 
- . 4 ^ 1 : * . E ; 
E J S I . . " l 
E 1 S I 1 - ^ 2 
-:ASI 11.53 
E A S I > 4 f 4 

" A S I 11.55 
E A S I 1-.56 
- 4 S I 1 - 5 ' 
с 4 5 ! 1 - 5 1 
• A S I 1»*51 
- 4^ I i - ь : 
C 4 S I i - e i 
: 4 S I I . e . ' 
£ 4 T I 1 - 6 3 
• ; 4 s i шб* 
f 4 S I 11.65 
: 4 s i l i t o 
E 4 S I 1 4 E 7 
EASI 1-Е 8 
F A 3 I ItafcS 
E 4 S I 11.70 
E A S I 11.71 
EASI 11.72 
E A S I 11.73 
EASI 11.71. 
E A S I 11.75 
E A S I 11.76 
EASI 11.77 
E A S I 11 .71 
EASI 11.74 
E A S I 1 I .S1 
EASI 11 .81 
E A S I 1 * 8 2 
- A S I I D S ] 
E A S I 11.61. 
EASI 11.85 
EASI н е б 
E A S I 1W37 

http://VUX-2.li


SUBROUTINE THREO COC 6600 FTN V 3 . 0 - Y J 4 » ОРГ»1 

V U X = - 2 . 4 
¥ U Y = - 2 . 
V U Z = 1 . 5 
ИВ1ТЕ ( 4 5 , 4 6 01 

О REMINC »5 
REDO ( 4 5 . 4 5 0 I L A B E L X d I . L » B e L X ( 2 > , L A B E L X ( 3 l , L A B E L X ( 4 l , L A B E L X [ 5 I .LA EASI 

l B E l X < e t , L » O E I . X < n . L » e E L X ( e > . L » B E L X ( 9 I .LABEL* ( 1 0 1 
REMIND »5 
URITE U 5 . 5 6 0 I IS 

5 REHINC »5 
READ « 4 5 . 4 5 1 1 L A e E L Y ( l > . L » B E L Y < 2 l , L A B E L Y ( J I , L A e E L Y < l , l , l » a E L Y ( 5 > , L A EASI 

1BELY ( t ) , U A 8 E L Y ( 7 ' , L « 8 E L » ( B I . L A B E L Y [9> , L A9ELYI1 Cl 
REHI4D 45 
SPC=PC 

О SPDD^PDDI IS I 
CO TO 340 

zoc P C = S P C 
P C C < I 5 ) = SPOO 
GO TO 400 

15 С 
С PRCBAEILITY OF INTERRUPTION AS A FUNCTION OF 
С T IKE FOR TASK " I T * ANO PROBABILITY OF COMMUNICATION. 
С 

HRITE 155 .510) 
CALL FFFINP t l , T I , N O U T , 6 6 > 
IT=TI 
HP l i t ( 5 5 , 5 2 0 ) 
CALL FFFINP ( 1 , A S 0 R T , N C U T , 6 6 > 
CALL СЕК (ASDRTI 
URITE 155.1.10» 
CALL F^FINP C - 1 , I S C A L E , N 0 U T , 6 6 1 
I F ( I S ^ A L E . E O . O l GO TO 220 
НЧТ-: (55 ,4901 I T 
»R!T C 1 5 5 , 4 0 1 IT 
CALL FFFINP ( l . X M A X , N 0 U T , 6 6 l 
HPIT-; (55.".fc0i 
C A L L F F F I N P < 1 , « S T P . N 0 U T . 6 6 1 
X O E L = X - , T P / 2 . 
C O N T I N U E 
Y L X = - J . 4 
V U V - - 2 . 
V U 2 = 1 . 5 
Y f A x = l . 
YSTPs .2 
»OFL=.l 
I F I I ^ - A L E . E Q . ' . I GO TO 250 
s = : . 
I F C I . E a . N I GO TO 24G 
J= I T . ) 
ЭС 2 U I = J . N 
S = S » T « S K T I I ) - 2 . » S O T T ( I I 
сом it je 
* P « X ; < T R « - 2 . * S 0 r O - S > / ( l . - 2 . / A S O P 1 
I F ( ' N A X . G T . ] . > GO TO 250 
CCLL CO'IEPL 

1 1 / 1 7 / 7 7 0 9 . 1 0 . 1 . 1 

EASI 1 4 S 8 
EASI 11.84 
EASI 11.90 
EASI l " . 9 l 
EASI 11.92 

Д EASI 1 4 9 3 
EASI 1 4 9 4 
EASI 1 4 9 5 
EASI 1 4 9 6 
EASI 1 4 9 7 

.» EASI 1 4 9 8 
EASI 1 4 9 9 
EASI 15C0 
EASI 15C1 
EASI 15C2 
EASI 15 С J 
EASI 1 5 0 ч 
EASI 15C5 
E A S I 15C6 
EASI 15C7 
EASI 1 5 C 8 
EASI 1 5 : 9 
E A S I 1 5 1 3 
EASI 1 5 1 1 
E A S I 1 5 1 2 
EASI 1 5 1 3 
E A S I 1 5 1 4 
EASI 1 5 1 5 
E S S I 1 5 1 5 
EASI 1 5 1 7 
Easi 1 5 H 
£ A S I 1 5 1 9 
"AS I 1 5 2 3 
- 4 J I 1 5 2 1 
EAST l i 2 2 
EASI 1 5 2 3 
"AS I 1 5 2 , 
EASI 1 5 2 5 
- ASI 1 5 2 b 
EASI 1 5 2 7 
- A S I 1 5 2 " 
-AS I 15 2 9 
= ASI 15 39 
EASI . 5 3 1 
EASI 1 5 ? ? 
Г AS I 1 5 3 3 
f7 AST 1 5 3 4 
EASI 1 5 3 5 
EAE I 1 5 3 6 
F A S I 15 37 
E A S I 1 5 3 8 
EASI • . 5 3 9 
EASI 1 5 4 -
E A S I 1 5 4 1 
EAEI 1 5 4 2 



SUBROUTINE THREO CDC 6600 FTN V3.C-YJ4A OPT'l 

HRITE <55,5401 IT 
PAUSE 
RETURN 

2 61 CONTINUE 
HRITE («9.6301 IT 
REHINC 45 
RE АО 145.4,501 LA9EL<(1>.L»3ELX(2I .LABELX(31.LABELXI 41.LA8ELX(51< 

1BELX16).LABELX17).LABEL*lll.LAOELX191.IA6ELX1101 
BEHIND 45 
H R I T E 145.U601 
REKINC 45 
HRITE (45.4601 
REUINC 45 
RE>0 (45,4501 LABELYdl.LteELV (2I.LABELYl3I.LAeELT(41.LASELYI5> 

ieELY(e>.LABELV(7>.LA8£LY(ei.LAeELY(91,LA3EL.YIi:i 
REKINC 45 
STASK=TASKTIITI 
SSCTT=SDTTIITI 
SPC==C 
GO TO 39J 

2 ' * TASK! IITl=ST ASK 
SOTTHTI^S^OTT 
PC=S»C 
GO TO ,00 

PROBABILITY OF INTERRUPTION AS « FUNCTION OF 
TICE FOR TASK ЧТ1» ANO TIME F CR TASK *IT2» 

« H t ; 155.5101 
CALL FFFINP (1 
IT1=TI1 
HRITE (55.5131 
CALL FFFINP (1 
IT2=T12 
HRITE (55.5801 
CALL FFFINP (1 
CALL CEV (ASDR 
HRITE (55,5801 
CALL FFFINP «l 
CALL OEV lASO» 
HRITE (55.41G1 
CALL FFFINP (-
IF (ISCALE.EQ. 
HRITE (55.49C1 
HRITE (55,ueill 
CALL FFFINP I I 
HRITE (55.4401 
CALL FFFINP «1 
X0£L=XSTP/2. 
HRITE (55.500» 
HRITE -"55.1.80I 
CALL FFl INP I I 
HRITE (55,1.401 
CALL FFFINP ( i 
YDEL=YSTP/2. 

I I l . N O u r . 6 6 l 

.TI2,NOUT.66l 

I T ! 
.AS0RTl.N0lT.66l 
T i l 

IT? 
.AS0RT2.N0UT.661 
121 

1.ISCALE.N0UT.66) 
01 00 TO 290 

IT1 
IT1 
XHAX.N0UT.661 

.XSTP.N0UT.66t 

IT2 
IT2 

• YMAX.N0UT.66I 

>YSTP.N0LT.66I 

1 1 / 1 7 / 7 7 0 9 . 1 0 . 4 1 

EASI 15ц! 
EASI 15l.ii 
SASI 1545 
EASI 1546 
EAsI 15 47 
EASI 1548 

.LA EASI 1549 
EASI 156*. 
EASI 1551 
EASI 1552 
EASI 1553 
EASI 1554 
EASI 1555 

,LA EASI 1556 
EASI 1557 
EASI 1558 
EASI 1559 
EASI 15 63 
EASI 1561 
EASI 1562 
EASI 1561 
EASI 1564 
EASI 15 65 
EASI 1566 
EASI 1567 
"AS I 1569 
EASI :.56Э 
EASI 1570 
EASI 1571 
F 4 S I 1572 
EASI 15 73 
EASI 1574 
EASI 1575 
EASI 1576 
« A S I 1577 
г ASI 15 71 
EASI 1579 
-;ASI 158) 
EASI 15S1 
EASI 1582 
EASI 158 3 
EASI 15 5 . 
EASI 1585 
EASI 1586 
EASI 1 5 8 ' 
EASI 1588 
EASI 1589 
EASI 1590 
EASI 1691 
EASI 1592 
EASI 1593 
EASI 1594 
EASI 1595 
EASI 15 96 
EASI 1597 

http://IIl.NOur.66l
http://AS0RTl.N0lT.66l
http://XSTP.N0UT.66t
http://15l.ii


SUBROUTINE 1M!E0 COC 6600 FTN V 3 . 0 - V 3 L A OPT = l 

l i t CONTINUE 

VUY=-2. 
VU7=1.5 

D IF I I J C A L E . E O . D GO TO 350 
INC^I 
S=C. 
I F U U . L T . I T Z I S = - T A S K T ( I T 2 I » 2 . » S O T T ( I T 2 I 
I F ( I T 1 . E Q . N I GO TO 3 0 0 

i5 J=IT1»1 

oo гчс I=J.N 
S = S H B S K M I I - 2 . , S 0 T T <II 

l'.* CONTINUE 
J ОС XHAX*UR»2."S0TR-SI/«1 . -2 . /AS0PT1I 

ID I F I K C A X . G T . O . I GO TO 3 1 0 
x " « x = i . 
INC=1 

u : s-c. 
IF IIT2.LT.IT1I S=-TASKT(ITl)»E.»SDTTi:ri l 

15 IF IIT2.FQ.N) GO TO 330 
J=IT2«1 
00 3?C I=J,N 
S=SH»SKT(II -a.'SDTT (II 

г г : CONTINUE 
.0 ; З : Y I < 0 X = ( T R » 2 . » S O T R - S > ' ' I I . - 2 . / A S C F T 2 1 

I F « Y C A X . G T . C . I GO T O 350 
t F I [ Ю . Е О . 0 1 GO TO Л.Э 
CALL C04EPL 
H C i r r ( 5 5 . E 9 C 1 I T 1 . I T 2 

.5 PAUSE 
RETURN 

: 5 : cc?.rirjf 
H P I T E t < . S , 5 3 0 1 1 Т 1 

'П o E H I s c W5 
RE HO U 5 . 1 . E 0 I LA3EL<(1 I . LAOELX (2 > . LABE LXI 31 . L A9ELX U l . L A B E L < ( 5 1 . L A 

l B E L X ( e i . L A n E L X ( ' I . L A O E L X < S > , L A B E L X ( 9 I . L A 9 E L K I 1 0 > 
R f K I N t »3 
X«ITE (( .З . 'ЗО! 1Т2 

»5 RFvfjr *6 
« 1 1 I b S . ' . ^ O l L"'3FLT 111 .LABELY (21 . L A d F L Y ( 3 I . L A O E L Y U l , L i H E LY ( 51 .LA EASI 

lFlrLY I f 1 . LATELY 1 7 ) , LARELY(81 • L A R E L Y ( 9 1 . L A 3 E L Y ( 1 0 I 
P F U N T ч5 
• , Г А 5 К 1 - - ' А $ К Т ( 1 П 1 

4 SSCTT1=S1TT( I T U 
: T « - < ? = H S K T ц т г ! 
S : i C T T 2 = S O T T < I T ? ) 
-.с и i-5; 

TF.T TASKT IIH>=STA S«l 
"5 SCTTI IT11 = SS0TT1 

TA5KT ч т ; 1 = з т А : к г 
" O T T ( i r j l - S S 0 T T 2 
GO TO I.JO 

Г 
i l Г P P O i U H L i r Y OF INTFPPUPTION AJ > FUNCTION OF 

1 1 / 1 7 / 7 7 0 9 . 1 0 . Ы 

EASI 1 5 9 0 
E A S I 1 5 9 9 
E A S I 1 6 0 0 
EASI 1 6 0 1 
E A S I 16C2 
EASI 1 6 C 3 
E A S I 16 СИ 
E A S I 1 6 C 5 
EASI 1 6 0 6 
E A S I 1 6 C 7 
E A S I 1 6 C 9 
E A S I 1 6 C 9 
E A S I 1 6 1 0 
FAS I 1 6 1 1 
E A S I 1 6 1 2 
E A S I 1 6 1 3 
E A S I 1 6 1 1 . 
E A S I 1 6 1 5 
E A S I 1 6 1 6 
E A S I 1 6 1 7 
EASI 1611) 
E A S I 1 6 1 9 
E A S I 1 6 2 0 
E A S I 1 6 2 1 
E J S I 1 6 2 2 
- A S I 1 6 2 3 
FAS I I F . г it 
EASI 1 6 2 5 
EASI 1 6 2 6 
E A S I 1 6 2 ' 
E A S I 1 6 2 8 
EASI 1 6 Г 9 
-:ASI 1 6 3 0 
E A S I 1 6 3 1 
E A S I 1 6 3 2 

LA EASI 1 6 3 1 
EASI 1 6 3 1 . 
EASI 1 6 3 5 
EASI 16 36 
E A S I 1 6 3 ' 

LA EASI 1 6 3 4 
E A S I 1 6 3 9 
- A S I 1 6 Ю 
EASI 1 6 " . l 
EOSI 1 Ы . 2 
EASI 1 6 - 3 
r ; s i 1 6 i -
EOS I 161.5 
" « S I I D ' - i 
E A S I 161.7 
-:ASI ; 6 - И 
E A S I 1 6 1 . Q 

EASI 165J 
E A S I 1651 
E A S I 1652 



S U I ( H I U T I > . - т н - е о cue 6 6 0 * F^^ V 3 . G - V 3 » A W T = I 1 1 / 1 7 / 7 7 c i . u . c i , 

с PRCBae iL lTY OF О Е Т Е С П О Н F O R S E N S O R 4 s i " ANC ^ O S I i s , r ; 
С PROBAEILITY OF DETECTION FOR SENSOR »IS2* i 15 I 16:.ч 
с - i s ; 1555 

J?1? rt«IT£ (55 .E70) :«S? 16?5 
1,45 CALL FFFINP H , S Il,NOUT,661 £ASI 1657 

i s i = s n - a ; : •„<,<•) 
WRITE (55.570) :4SI 16ЕЭ 
CALL FFFINP (l,SI2,N0Ut,66l :i<I ;6«! 
i s j = s n t i ; : i t t i 

I.PJ ISCALE=0 - .as : ibe? 
VUX=-2.i. - A S I 16S3 
VUY=-2. €Ast t&f. 
VU?=1,5 -451 1645 
XH««i l . "«'"I 1666 

4f5 YH»X=1. E A C I lit' 
sPcoi«<>oa«isii "J 1 ;! i e n 
?pcn?="D[)iis2i ; а^ : i6e* 
«SITE <*5.560> ISl -3SI it-77 
P.fhINC »5 - A S : 1 6 » ! 

1,61 RFJO ( 4 5 . 4 5 0 I L A G E L X d I ,LAGELX (21 , L « 6 £ L X ( 3 l , L A e t ' L X < l . | . L A l = L < ( 5 I ,LA -:ASr 167_> 
18ELX (CI>LA9ELX (71 , L A B E L X И > , L A B E L * < 9 > , L A d E L X ( U ) £ AS I i u ? i 

REUNt 45 -:SSI Ю7» 
HRIT£ ( 4 5 . 5 8 3 ) IS2 - 4 5 1 i6?5 
REHINC 1.5 TASt l 6 7 i 

1,65 REAO ( 4 5 . 4 5 C ) LABELY ( D . L A f l E L Y (21 . LAHELY (31 , LA5ELY (41 , LAQE LY (5 I .LA = AS I 1677 
lBELY(e> .LABELY ( 7 1 , L A O E L Y ( « I . L A e E L Y (91 , L A 3 E L Y ( 1 3 > " A S ! 1 6 4 

REHlNC ".5 -'IS I lt>7? 
GO TO 393 -:ASI 16I:] 

JPG PDC(ISl)=SPOfH rJSI l c " l 
1.71 P O C ( I S 2 > = S P O O : F J S I 16-г 

CO ТО ЧОС =ASI 164i 
IS" CONTINUE -43 1 16*4 

CALL THREOl f i S I 1 6 * 5 
I = I O P T - 6 - : A S : 1646 

*75 GO TO 1 3 0 . 9 0 , 1 5 0 , 1 8 0 , 2 0 0 . 2 6 0 . 3 6 0 , 3 9 0 1 , I <;ASt 16S7 
IOC CALL FHYSO» ( 2 . 5 . . 2 5 ) ? A s I 158? 

CALL RESET ( 6 H 3 S H I F T ) £ S S ! l6>>9 
CALL ESCALE ( 1 . 1 , 1 , 1 ) -AS I 1690 
CALL COC 14) E«SI 1691 

4»3 CALL RESET (6HPHYS0R) EAST 1692 
CALL RESET (6HBSCALE) -. AS I 1693 
SETURh EASI 1694 

С E«S1 1695 
H C FORMAT ( 5 * H 0 0 YOU «ANT TO SET YOUR OWN SCALE»1=YES.0=NC RETURN) EASI 1696 

4(15 «.гС FORMAT (42HNEE0 XHAX, HAXIMUH VALUE OF RESPONSE Т1ЧЕ. /48НАЧП XSTP, EASI 1697 
1 SPACING FOR TICK HARKS. ХМДХ SHOULO BE/19HA MULTIPLE CF X S T P . ) EASI 1699 

ЧЯ FORMAT ( * 5 H E N T £ R MAXIHUH VALUE OF RESPONSE TIHE RETURN) EASI 1 6 9 9 
H.0 FORHAT I32HENTER T ICK HARK SPACING RETURN) £ASI 17C0 
45C FORHAT ( Ю А 1 0 ) £ASI 17C1 

1.90 »60 FORHAT I 2 9 H P R 0 0 A B I L I T Y OF COHHUNICATIONS) EASI 17C2 
t 7 0 FORHAT (23HRESP0NSE T I M E , MINUTES?) EASI 17?3 
1.6C FORHAT 136HENTER HAXIHUH VALUF O c TIME FOR T A S K . 1 3 , 9 " RETURN) E A S I 17C4 
t9C FORHAT (41HNEED XHAX. HAXIHUH VALUE OF TIME FOR T A S K . I 3 , I n ./43WANO E 451 17C5 

1 XSTP, SPACING FOR T ICK MARKS. XHAX SHOULD BE/19HA MULTIPLE CF XST EASI 17C6 
* 9 5 Z P . I E A S I 1 7 : 7 



SU1R0JTIKF TI-*E'J CUC 660J FTU V 3 . C - J 3 4 A ОРТ»! 11 

?Cf FORMAT U l H N f f O YHAX, KAXIMU4 VALUE Of TIME FOR TASK, 1 3 , IK , / l » H A N O 
1 VSTO, SPACING FOR TICK "ARKS. Y1AX SHOULD 1S/19HA HULTIPL 1 7 CF T ST 
2 P . I 

SIC FORHAT ( / / . 3 2 H H H I C H TASK TIME IS THE VARtAQLF»/2eHENTEP TASK NU»1E 
14 RETU»NI 

!?•: FCRNAT ( /51HENTER Р Д Ц С OF MEAN ТА SK Т1ЧЕ TO STANCAPQ CEVI AT ION, 4" 
1 OF.T'JRNI 

ETC ?C C 4AT U 3 4 T I H F FOR T A S K , 1 3 , 1 С " .H INUTESJI 
Efc'. FORMAT UCHPR03ABIL ITY OF INTERRUPTION I S / 2 9 4 I NStNSI П VE TO TI»E F 

П В TASK . I S . / S ' . M P ^ E S S RFTURN TO CONTINU£l 
EEC FOF4AT (55ИЕЧТЕЧ RATIO i f MEAN RESPONSE T I » E TC ST44DA4C G r V I A T I O N 

l . q i . PFTUP41 
ЕЕ". FCFXAT <33HPROJAaiLITY OF DETECTION, SENSOR . I Z . i H T I 
5 7C FO»4AT l / / , 2 9 « " H I C M SENSOR IS THE V « P I A i L E » / 2 e t E N T E R SENSCP V j f M t B 

i RETURN» 
S T FOP4AT (514ENTFR RATIO OF MEAN TASK Т1ЧЕ TO STANCA^D 3 E V I A T I C N П H F 

10R T A S K , 1 3 , 9 4 RFTUKNI 
EEI FORMAT ( 3 : H P 4 0 3 A 4 I L I T Y OF INTERRUPTION I S / 3 1 4 1 NSt NS IT IV-: ТС T I«£ F 

10= TASKS , I 2 , 5 H ANC . 1 2 1 1 
ENC 

/ 1 7 1 7 7 - )•:: 
F A S I i 7-'" 
-:asi i-: э 
E A S T i 7 1': 
€ 1 * 1 I ' l l 
E A S T i 7 1 ? 
E A S T :?:l 
- :ASI :7i-
T - A S : 1'15 
E A S I 1716 
• 4 ! 1 7 1 7 

E A 3 ! i7:' 
r ; s T :T.? 
f A S : ; r t : ; A -. 3 1'Et 
E J S i I T : : 
E A S T 17:3 
-: AS i 17". 
: A S : 17:5 
E A S T IT.'T 
E A S T 1727 



SUeROUTIf.E I f C E O l спс ббоо FT» . vJ .o -v3">a O P T = I 

s u e s o i r i K E T H R E D I 

THIS SU940UTINE CONTAINS THE CALL SEQUENCE TO OISSPLA 
«HICH GENERATES A THREE-OIHEKSIOkAL PLOT. 

COl-NOK / 2 / TASKM2 5 ) . S D T T ( 2 5 1 , P D O ( 2 5 1 , N , P C , T R , S O T R . P I ( 2 5 I . C P A ( 2 5 1 
СОГНС1. / S L K / T ( 2 5 1 , I O P T t L L , A S D R t » S 0 R T , I T , T N , I S . I T l , I T 2 . A S U R T l . A S O R 

t T 2 . I S l . I S 2 . T M l , I S C A L E 
CO РИСК /NEW/ X M » X , X O E L . I l i T X . Y H A X , Y O E L . I N T Y . \ ( U X , V U Z , V U Y . H ( 5 0 0 I . L A S E 

i L X d O t l . LAOELY ( 1 0 0 I . X C Y C.XSTP.YSTP 
EXTERNAL ZFUN 
CALL TOUTPT (271 
CALL 1Э11ТРТ ( 1 3 4 1 
CALL E3HIFT ( J . . . 3 1 
CALL T ITL3D ( 2 l ) 4 P R 0 3 » a i L I T » OF I NTERRuPTlON», 1 0 3 . 1 '.. .Э . I 
CALL «ESET (6MBSHIFT I 
CALL C3CALF ( 1 . 2 . 1 . 2 1 
CALL AXES30 (L ABEL X, 1!! :,L ABELY , 1 00 ,21HPR04:!JIL I T» OF INTERRUPTION; 
1, 1C3 , 1., 1. .1 .1 
CALL WUA9S (VUX,VUY,VU7I 
CALL 2AXANG <<3C.I 
CALL ESHIFT ( - 2 . 4 5 i - . 4 > 
IF ( I S O A L c . E a . l ) CC TO 10 
IF ( O A X . N E . l . l XMAX=FL0AT( IF IX<XMAX/5 
XCFL=X4AX/1J 
IF (YPAX.NE. 
Y C E L = Y N A x / l C . 
XSTPiXNAX/" - , 
YSTP^YMAx/ f . 

5 CALL CPAF30 ( X Z . X S T P . X ? A X . Y O t Y S T P . Y * A X , 0 . . 
CALL TOUTPT 127» 
CALL TOUTPT СЭ') 
CALL COX ID 
CALL TGuTPT ( 2 ' l 
CALL TOUTPT (10-») 
CALL ;U3FUN ( Z F U K . I N T X . X D E L . I N T Y . Y D C L . W I 
CALL TOUTPT ( 2 7 1 
CALL TOUTPT ( 9 6 ) 
R E T U « 
ENC 

. 1 1 * 5 . 

Y H « j ( = F L O « r t I F I » ( Y 4 « X / 5 . » l . l » * B . 

1 1 / 1 7 / 7 7 3 9 . 1 0 .«.1 

EASI 1729 
EAS! 172Э 
EASI 173J 
EASI 1 ' 3 1 
EASI 1772 
E4S I 17 33 

P EASI 173ч 
EASI 1"35 

IE EASI 1736 
EAS I 1737 
FAS I 17 71 
EASI 1739 
ГА31 17I.J 
; A5I 1 7 - 1 
EASI 171.2 
EASI 1 7 . 3 
EASI 171.4 

l! EASI 1 7 - 5 
EA5I 171.0 
• ASI 1 7 i 7 
•• -S I i / - -3 
- A S I 17u9 
;AS I : 7 5 ; 
1131 -.751 
EASI 1 ' 5 2 
EASI :7E3 
ESS 1 i'=<» 
EAST 1*53 
EASI 1 * '-b 
EAS 1 :?'.7 
E A S : 1759 
r A S I :7 5T 
FAS I . * e : 
EASI 1 7 t l 
EASI 1742 
- S S I : ? 6 3 
г ASI 1 7 b -
EASI : 7 t j 
- A S I 1 7 { 6 
EASI 1767 



!FI,N COC 6 6 0 0 FTK V 3 . : - V ! » « ОРТ=1 1 1 / 1 7 / 7 7 0 9 . 1 3 . 1 . 1 . 

FUNCTHN 7FUN ( Х . Т 1 FASI 1 7 6 4 
EASI 1 7 6 9 

THE » e ^ I « i ) U E S К . » 4<»E THS INDEPENDENT VAPIABLE5 FOR THE EASI 1 7 7 1 
OISS<4.A ТНЧЕЕ-OIMENSIOSAL PLOT AND ZFUN IS THE OEPtNOENT FASI 1 7 7 1 
VABIAELE. ZFUN I S THE PROBABILITY OF INTERRUPTION AND EASI 1 7 7 2 
X.Y ARE DEFINED BELOu DEPENDING ON THE PLOT OPTION £ » S I 1 7 7 1 
SELECTED 8 » THE USER. EASI 1 7 7 4 

EASI 1 7 7 5 
COCMO / 2 / T A S K T l 2 S I . S D T T t 2 5 > , P D D ( 2 5 l , N . P C . T e , S D T R . P I l 2 5 l , C P « < 2 5 I EASI 1 7 7 » 
COMMON / B L < / T I 2 S 1 , I O P T . L L . A S O R , A S O R T , I T . T H , I S , I T 1 . I T 2 . A S U R T 1 , A S O R EASI 1 7 7 7 

1 T 2 . I S 1 . I S 2 . T 4 1 . I S C A L E EASI 1 7 7 4 
I = I 0 P T - 6 EASI 1 7 7 9 
GO TO 1 1 0 . 2 0 . 3 0 . ч 0 . 5 0 . 6 0 . 7 0 . SOI , I EASI 1 7 8 1 

i : TR = x EASI 1 7 6 1 
SCTR=X/ASn° EASI 1 7 " 2 
PC=» EASI 1 7 8 J 
CO T9 90 EASI 17811 

Z~. TASKTIITI = X FASI 1 7 8 5 
S O T T ( I T I = X / » S D » T EASI 1 7 8 6 
P D C m > = * EASI 1 7 8 7 
GO TO 90 EASI 1 7 8 8 

3" TR=X FASI 1 ' 8 9 
SDTB=X/ASDR C J S I i 7 < 0 
T « S K t l I T > = Y E 1 S I 1 7 9 1 
S C T H i r » =Y/ASOPT EA5I 1 7 9 2 
SO TG 90 EASI 1 7 9 5 

'•" TP = X EASI 1 7 9 » 
S O t e = K / A S O c т а л t 7 9 5 
» O C < I S I = Y EASI 1 7 9 6 
CO TC 90 EASI 1 ' 9 7 

'.'- PC = X EASI 1 7 9 8 
O O C « I S I = » EASI 1 ' 9 9 
GO го та rasi isoo 

f. TASKT(ITI=X EASI 1ЧС1 
S0TT( IT) -Х/Д5ПЧТ EASI 18"j2 
PC'» : A S I H : J 
GO TO 50 EASI 1 5 : » 

7 : T « S K r < I T l l = x £ 4 S I ! , ; ? 
T A S K r c I T 2 l = Y EASI 1 8 : 6 
S O T T U T l l ^ X / A S O R T l EASI 18C7 
S Q T T ( U 2 l = Y/ASORT2 EASI 1 8 : 8 
GO TO 90 EASI 1 8 3 9 

e: pociisii=x едя, l 8 n 
P O C ( I S 2 l = » EASI 1 8 1 1 

'•• LL=1 EASI 1 8 1 2 
CALL CALC E a S I 1 8 1 3 
Z F U N = F I ( l l E 4 S I l e u 

RETURK £ S S I 1 8 1 5 
END EASI 1 8 1 6 



APPENDIX С 
PLOT OPTIONS ILLUSTRATED FOR EXAMPLE PROBLEM 
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CUMULATIVE PROBABILITY OF ALARM 

1.0 

0.9 

0.8 

0.7-
S 
•X. 
* 0.6-
u. 
о 
В 0.5-
ГО 

§ 0.4-
cc 
D-

0.3-

0.2-

0.1' 

EuD 0.0. 
0, 

—+ ->" 

-ияиигпи— .46 
PROB. row» 

. i t 

TASK 
1 .00 
1 .00 
1 .00 
1.00 

1.00 

STD DEV. 
. 5 0 
. 2 0 
.ia 
.JO 
. 1 0 
. 19 
. 0 1 

0 
0 

0 

O E T . 
00 

1L , 

4 i 4 4 i ! 

•+ - - t - - t -
0 1.0 2.0 3 .0 4 .0 5.0 6 7.0 8.0 9.0 10.0 11.0 

TIME TO TERMINAL rJINT, MINUTES 
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CUMULATIVE PROBABILITY OF INTERRUPTION 

1.0 

0.9 

0.8 

0 0.7 
a. 
1 0.6 
I — 
z 
u. 0.5 о 
>-
CO 
•a: 
CO 
g 0.3 

TIME TO TERMINAL POINT, MINUTES 
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PROBABILITY OF INTERRUPTION 

0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.013.014.0 15.016.0 
RESPONSE FORCE TIME, MINUTES 



PROBABILITY OF INTERRUPTION 
1.0 

0.9 

0.8' 

£ ° - 7 

a. 
I 0.6 
LU \-
Z 0.5-о 
>-
?. ° - 4 

CO 
ca 

§ 0.3-

0.2-

0.1-•• 
o.o4 

WtSPCWSE Т1ИР. 

pm>n. rutin. 

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 

PROBABILITY OF COMMUNICATION 
0.8 0.9 
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PROBABILITY OF INTERRUPTION 

.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
PROBABILITY OF DETECTION, SENSOR 3 
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PROBABILITY OF INTERRUPTION 

/uO 
о.Й 7\ V ^ r l i 
о-в] /\ V/ l 111 = I О I / i \ / i l i j l | : 

/ \ \У \ \ | l l \ 
& 1 0 1 ci A V/ \ \ \\ LA ^ Z I / \ Т̂ ч i 1 | i \s\ \A 
u_ O-^l 1 \ / \ 11 \у\ V~/N 1 / \ / 1 1 1 Jr* \ v'x : i >~ A J Л /Л \ l JCs/л \ \ ! _i i / \ / \ \ ^r \ l^^V \ \ \ 

m 1 1 r\ \ И ^ ^ \Wv о 1 л / 1 1 ^*£'** • ^ Ч \ \ ^\' \"""^^^fc_ * 
се 0 J 

s / \ - х С " х л \ 3 < \ ^ > < ^ ^ ^ > - ^ j 

0 Л | / A/Ox VVS^^^Q^^;? 
o.o^ ^<o^^^^^^^*-

g§ f J 3>!o ^ 

1 1 1 
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PROBABILITY OF INTERRUPTION 

1.0-r 

0.9"^ " \ /ч£ / T ^ C ^ ^ ^ " * ^ ! * ^ ^ ^ ^ " ^ 
g O . 8 ' 

N 
\ A / / i 

0 o.S" 
>-
5 0.4 
CO 

1 0.3 
D-

0.2 

W / / 

0.1 

o.< 
\ / \ / / """">' 

1 '"".Г 
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PROBABILITY OF INTERRUPTION 

l . D l 

0.9' 

о.а 

M 
a. 1 
1 o.6i 
UJ 1 

S 0 . s 

1 ' Л I \ 1 \l 

u_ 1 О ] 
^ 0.M 

CO 1 
*с 1 
CO 1 

SO.21, 
°* 1 

•-V....j / \ / V 

0.11 

o.o<-^^\X /\ , 
л A / V / i * / \ / ; \ / У / ^ й 

/ \ / V / ^/^ <Ф 

№ 
/S i . / V / « ,<з' 

;; i?- ,•: 

4 3 



PROBABILITY OF INTERRUPTION 

1.0 "г—ЧГ 

0 - 9 IVr-\ ^ - * ^ \ 1 t I I 1 ^\f 

z 0 . 8 | 
О L 

*"" -T ] 

Э ° ' 7 1 
o1 1 
£ ° - 6 | 
e o . s l 
Eo.4 
1—« 1 
CO 1 
g O . 3 1 
о I 
" 0 . 2 J 

1 1 Л 7\ \ " \ T" 
\ \ ч ^ - - ^ 

оД1 

o . o ^ 

19 
4 Q> 

RESPONSE T1ML 

РВОВ. c o m . 

i.aa .ъа 

>.0C .10 
. 5i) .ID 

* i o . ' B I 

«.00 

.90 
РНОИ. OET. 

0.00 
P. 00 

. 10 
o.oo 

.97 

.97 

94 



95 



— — • — ' - ' " - - ' - — • 1 

PROBABILITY OF INTERRUPTION 

] 
0.9 / \S~\ Ъ*-̂ ч"̂ ч̂ \*̂ с\ 
0.8- : 

о 
РОЛ-a. 
a: 
Й0.6-

О 

• 

§ 0-3 
s 
- о . г ^\S /ч / / ../*\'*' / \ f - - - \ x̂ ^C X̂ \ \ \ 

о.г •̂ X / x / / \ PC \ \ Зг̂ Лл \ V 

i :1 i ;.'£ 

T 
i 
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PROBABILITY OF INTERRUPTION 
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PROBABILITY OF INTERRUPTION 

rD. DEV. РВОВ. DET. 

m ' ***»» °-°^' 
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