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ARTILLERY FORC E SIMULATION MODEL USER MAN UAL

SECTION 1
INTRODUCTION

BACKGROUND

The Artillery Force Simula tion Model (AFSM) is an off-shoot of
earlier artillery simulation models. The earl i est ancestor , ca l le d
‘ LE GAL MIX ” , was prepared at AMSAA using the FORAST language for the
Ball istic Research Laboratory (BRL) BRLESC I computer. Later versions
of LEGAL MIX , as well as AFSM have been written in the FORTRAN program-
ming language for CDC 7600 and UNIVAC 1108, as well as the now deceased
BRLESC I and II computers.

PROBLEM INTRODUCTION

There are two sets of inputs requi red in order to execute AFSM.
These inputs consist of target info rmation (on magnetic tape)
and user-prepa red pa rameters for the battle scenario (on cards).
The target array input tape for RF~v~ is an output product ofeither the “DIVW1\ G ° or “DIVLEV ” wargames . Section 3 of this
manua l defines these two inputs in detail. In defining the target
inputs to AFSM , the player is allowed to structure Red units with
personnel , tanks , armored personnel carriers , trucks , artillery tubes,
radars , and/or missil e or rocket launchers . Terrain features which can
be accommodated are open areas , wooded areas , towns, and grassy environ-
ments .

A scale of mili tary worth values for the various type tactical
eler ents on the target list is used for establishing a priori ty
list for target attack and for segmenting targets into categories
which will con trol the level of attack and ammun i tion expenditure
against a target. A measure of BLUE force performance is achieved
by totaling the military worth values for damaged targets.

METHODOLOGY

The simulated artillery battle is fought by selecting RED targets
for fi re according to their time of acquisition in the battle area and
their priority . Fire missions can be initiated by calls from forward
observers to the direct support battalion Fire Direction Center (FDC)
or by calls from other target sensors to Group or Division/Artillery
(U/A) level FDCs. Figure 1-1 is a sample artillery fire support organi-
zation which shows the relationships of the various different echelon
FDCs and the order in which they communicate in response to a fire mission .
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ARTILLERY FORCE SIMULATION MODEL USER MANUAL

SECTION 1
INTRODUCTION

BACKGROUND

The Artillery Force Simulation Model (AFSM) is an off-shoot of
earl i er artillery simulation models. The earl iest ancestor, called
“LE GAL M IX ” , was prepared at AMSAA using the FORAST language for the
Ballistic Research Laboratory (BRL) BRLESC I computer. Later versions
of LEGAL MIX , as well as AFSM have been written in the FORTRAN program-
ming language for CDC 7600 and UNIVAC 1108, as well as the now deceased
BRLESC I and II computers.

PROBLEM INTROD UCT ION
There are two sets of inputs requi red in order to execute AFSM .

These inputs consist of target information (on magneti c tape)
and user-prepared parameters for the battle scenario (on cards).
The target array input tape for P~F~~ is an output product of
either the “DIVW ~\G” or “DIVLEV~ wargames . Section 3 of this
manua l defines these two inputs in detail. In defining the target
inputs to AFSM , the player is allowed to structure Red units with
personnel , tanks , armored personnel carriers, trucks, artillery tubes,
radars , and/or missile or rocket launchers. Terrain features which can
be accomodated are open areas, wooded areas, towns , and grassy environ-
ments.

A scale of military worth values for the various type tactical
eler ients on the target list is used for establishing a priori ty
list for target attack and for segmenting targets into categories
which will control the level of attack and amun i tion expendi ture
against a target. A measure of BLUE force performance is achieved
by totaling the military worth val ues for damaged targets.

MET HODOLOGY
The simulated artillery battle is fought by selecting RED tar gets

for fire according to their time of acquisition in the battle area and
thei r priority. Fire missions can be initiated by calls from forward
observers to the direct support battalion Fire Direction Center (FDC)
or by calls from other target sensors to Group or Division/Artillery
(D/A) l evel FDCs. Figure 1-1 is a sample artillery fire support organi-
zation which shows the relationships of the various different echelon
FDCs and the order in which they communicate In response to a fire mission .
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The Direct Support Battalion (OS BN) FOC is normally located closest to
the forward edge of the battle area (FEBA). A DS BN may be organized as
a stand alone unit, in which case requests for additional fire (RFAF)
will go directly to the D/A~echelon FDC , or the DS BN may have a rein-
forcing battalion (R BN) FDC assigned . The DS BN with an R BN assigned
will issue an RFAF first to the R BN , then to the D/A FDC if the R BN
cannot respond. Another type of organizational assignment is the
General Support Reinforcing Battalion (GSR BN). The GSR BN will respond
to RFAFs from either the DS BN FDC or the 0/A FDC when assigned at that
ec helon. S imi lar ly, GS BN FOCs and GSR BN FDCs can be p lac ed i n the
organization at the D/A and/or the Group l evel and will respond to RFAFs
issued by their controlling FDCs. Other target sensors , suc h as
counterbattery radar , sound , flash , a i r observers , photo reconnaissance ,
si de- l ooking airborne radar, or long—range patrols , initiate fire mis-
sion calls directly to the Division/Artillery or Group level FDCs.

Figure 1-2 depicts a simplified logic diagram for the model . Each
fire mission , as it advances to the top of the fire mission queue , is
examined by the program , and the pro gram i n turn exam i nes the resources
of the appropriate FOG to see whether or not batteries assigned to that
FDC can engage the target. If so, battery fi re occurs , target damage
is assessed , and the probability that the BLUE battery has been acquired
by the RED forces is calculated. If the FDC resources are not sufficient
or available to fire the mission, the program will generate a BLUE fire
mission request for additional fire (RFAF) which is added to the fire
mission queue in the appropriate place according to time and target
priority . If, after firing, the BLUE battery was acquired by the RED
forces , the program will schedule RED counterbattery fire which
is added to the fire mission queue in the appropriate place
according to time. Table 1-1 shows the request for fire sequence
used by AFSM to examine battery resources wi thin each battalion in
order to satisfy requests for fi re. If the mission originated
at a higher echelon (0/A or Group) then that echelon ’s resources
(i.e., assigned battalions) would 1e examined before any RF1~F’s would besent to DS level.

If the BLUE battery was not acquired , the game clock will advance
and the next fire mission from the queue will be processed. When the
next fire mission arriving at the top of the queue is a RED fire mis-
sion , the RED batteries will fi re the scheduled number of rounds for the
miss ion, and an assessment is then made of damage to the BLUE battery.
The program will then return to the queue to process the next fire
mission. During each return to the fire mission queue , the program
checks the gameclock. If the clock has advanced 1 hour since the last
printout of the simulation , another printout will occur. If the game—
clock exceeds maximum gametime (TMAX), a final printout will be made
and the run will terminate. The program also makes a 1/4 hourly time
chec k for the performance of repair and maintenance (RAM). When it is
time for the 1/4 hourly RAM check , the program will remove gun tubes

1-3
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TABLE 1-1. FDC Fire Ordering Sequence

Request FDC receiving Fire ordering sequence - (AFSM examines
for fire request for battalion Battery resources in the follow-
orig. by: fire ing sequence until resources are found).

For w ard Direct DS BN , DS-R BN , DS-GSR BN, DIV-GS BN ,
Ob~e~~er 

~~~~~~~~ 
DIV/G R OUP-GSR BN , any DS-GSR BN not

(Assi gned to checked , other OS and OS R BNs , GROUP-GS
FO) BN.

D ivision/ DIV-GS BN, DIV/GROUP-GSR BN , DIV/ DS-GSR BN,
Artillery DS BN , DS-R BN , GROUP-GS BN.

sensors GROUP GROUP-GS BN , DIV/GROUP-GSR BN , DIV-GS BN ,
(Corps Leve l) DIV/ DS-GSR BN , DS BN , DS-R BN.

Defi ni t ions - B N = Batta lion
DS = D irec t Su pport
R = Reinforcing
GSR = Ge nera l Sup port Rein f o r c i n g
GS = Genera l Support

lost due to attrition or RAM from each BLUE battery and will return
repa ired tubes or make  replacements wi th f loat tube s if available.
After  each R AM act ion is accomp lished , the prog ram aga in  returns  to the
fire mission queue to process the next fire mission.

The art illery force is changed by the user varying the number and
types of BLUE fo rce FDCs (up to 13), the number of d i f f e r e n t  weapons
systems in use (up to 20), the different round types available for fire
(up to 25), and the round I.D.s used per environment/posture combina-
tion (up to 10). Also , the BLUE force boundaries (x— and y- coordinates )
are defined by the user. The FEBA is allowed to move up to 10 times
during the battle when the user specifies the movement coordinates and
the time of movement in the input card deck. Battery priority values
are entered and the organization of the BLUE force scenario is defined
in input card types 59 through 64 (refer to Section 3 for a detailed
explanation of input card types). The user can also specify up to
13 Blue force equipment failures for RAM purposes when he constructs the
input card deck battle scenario.
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The final definition of the artillery force is accomplished when theuser describes the RED artillery force . Up to eight RED battalion weapon
systems can be specified and an unlimi ted number of RED battalions can bedefined in each input card deck. These card parameters contro l the info r-
mation which is read from the magneti c tape of target information provided
from the previously run war game model “DIVWAG” or “DIVLEV ” .

1-6



SECTI ON 2

CONCEPTUA L FLOWCHART

This section is intended for and oriented towards the reader who is
concerned with the basic content , logic , and computat ional flow of the
AFSM program. It is not intended to explain or to delineate all of the
machinations of program coding, subroutine interaction , or rationale in
specifi c terms.

The conceptual flowchart for the AFSM program , including narrative
steps , is presented in the pages that follow. The narrative steps
explaining the flowchart are indicated on the flowchart by the numbers
enclosed in hexagons. In addition , all input connectors , whether
on-page or off-page types , are numerically ordered in a monotonically
increasing fashion from the start to the end of the flowchart.

STEP 1:

Specify variables in COMMON. Enter data for the mix being played
via calls to the six subroutines that are required for reading punched
cards.

STEP 2 :

Read target/mission data from Logical Unit No. 3 up to the next game
arrival time . Store data in the PREQ array . Set GAMCLK to the arriva l
time of Flext set of data . Transfer target/mission data from the PREQ
to the QUE array , dropping any target/missions that have been defeated .
Order the QUE array by priorities as follows :

1. Targets by Military Worth
2. Meteorological missions
3. Survey and Artillery Target Intelligence missions
4. Fire plans

STEP 3:

If there are no Red counterbattery fire missions scheduled to occur
before the next Blue (QUE) mission , continue with Step 4. Otherwise ,
execute the Red counterbattery fire mission scheduled for this time on
the KYUSKV array . Each Red battery scheduled to fire on this mission
fires as many of its scheduled rounds as its current status , considering
suppression (if played), defeat status , and tube losses , permits .
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If the target &lue battery has moved since the fi re was scheduled ,
the counterbattery fire mission has no effect. Otherwise , assess and
record the damage done to the Blue battery by this Red counterbattery
fire mission. Remove this Red fire mission from the KYUSKY array.
Return to be9lnnlng of this step to check If more Red counterbattery
fire missions are scheduled to occur before the next Blue (QUE) mission.

STEP 4:

Check the current target mission, ordered by priority , in the QUE
array. Determine If the FOC , to which the mission is assigned , has
sufficient time to process the miss ion . If insuf ficient time is
available for processing , drop the mission from the QUE array and trans-
fer to Step 28. Otherwise, check to see If this is a fi re mission. If
It Is , transfer to Step 8. If It Is not a fire mission , continue with
Step 5.

STEP 5:

Add this mission to the WORK array for this FDC and delete the
mission from the QUE array . If It Is too late to consider processing
th is m i ssion , increment the unaccomp l ished mission counter , drop the
mission from the QUE array , and transfer to Step 28. Otherwise , con-
tinue with Step 6.

STEP 6:

If there is no time left at this FDC, transfer to Step 28. Other-
wise , charge the time used for processing to the FOC clock. If proces-
sing of the mission has not been completed , transfer to Step 28. If
processi ng has been completed , continue with Step 7.

STEP 7:

If this is a fire plan mission and it has not been assigned to a
battal ion level FDC , generate fire plan messages from Division or Group
to the appropriate battalions . Store these messages in the PREQ array .
Regardless of the mission type, remove the mission from the WORK array
for thi s FDC and increment the accompl i shed mi ssion counter. Transfer
to Step 28.
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STEP 8: 

-

This step is executed when ~ fire mission is to be processed . If
the mission has not been assigned to a battalion FDC , transfer to
Step 24. Otherwise , order the batteries in the battalion based on the
following criteria:

1. Battery priority (if used )
2. Is battery in position?
3. Is battery within range ~f target?4. Busy status of battery
5. Availability of ammunition
6. Does battery have the minimum number of tubes up and in

operating condition?
7. Is battery undefeated (if defeat of batteries due to personnel

losses is played)?
8. Is battery unsuppressed (if suppression is played)?

If this is not a potential CLGP mission transfer to Step 17. Otherwi se
continue w ith Step 9.

STEP 9:

Check the current battery ’s availability based upon the followin g:

1. Is battery within range of target?
2. Is battery currently free from other fire missions

(busy status)?
3. Does battery have CLGP rounds available?
4. Does battery have sufficient number of tubes available?
5. Can battery fire CLGP rounds at the present time?

If the answers to all of the above are affirmative , transfer to Step 12.
If all batteries in the battalion have been checked , continue with
Step 10. Otherwise , return to the start of this step and check the next
battery in the battalion.

STEP 10 :

If the battalion just checked and found unable to fire CLGP has a
reinforcing or GSR battalion assigned to it , then make that reinforcin g
or GRS battalion the one to be considered for this CLGP mission , and
return to Connector ten in Step 8. Otherwise , continue with Step 11.
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STEP 11 :

Charge time spent to battalion FOG . Reset Military Worth va l ue for
this target to Its regular value and determine if there is sufficient
time for regular cannon fire. If there is not sufficient time , change
the mtsston to an All report and transfer to Step 28. Otherwise , change
the mission to a regular FO fire missi on at the OS battalion to which the
CLGP mission was ori ginally reported and return to Connector ten In
Step 8.

STEP 12:

If the FO does not have sufficient view time to fire one or more
CLGP rounds , return to Step Ii. Otherwise , determine the number of CLGP
rounds to be fired based upon the nunter of rounds available and the FO
view time. Determine the effects of the CLGP rounds agai nst tanks , APCs
and trucks . Continue with Step 13.

STEP 13:

If this fi re mission is the fi rst one by the current fi ring battery
from this site , begin the Red force’s probability of detecting and
acquiring the firing Blue battery and continue at Step 14. If it is not
the first fi re mission from this site and the battery at the site has
been acquired within the Red force’s “target memory” time , transfer to
Step 15. Otherwise continue with Step 14.

STEP 14:

Initialize or update , as appropriate , the Red force ’s probability of
detecting and then acquiring the firing Blue battery. If the probability
of acquisition exceeds 0.5, continue with Step 15. Otherwise transfer
to Step 16.

STEP 15:

Schedule Red CB fi re against the acquired Blue battery . Order the
Red battali ons by weapon type, range, and echelon . Mass enough batteries
to fi re the number of rounds required by the Red CB doctrine , or by
firing as many rounds as possible if the CB doctrine cannot be met. In
massing the Red batteries, consider the following:

1. Suppress ion status (if played)
2. Defeat status
3. Number 0-P tubes up in Red battery
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4. Number of rounds left in AMMO supply
5. Ran ge to target
6. TIme available
7. Movement status

Enter record of batteries massed , number of rounds each battery is
to fi re , and time at which they are to be fired on KYUSKY array for later
execution -In proper time sequence. Continue with Step 16.

STEP 16:

Remove missi on from the QUE array. Charge the battal ion FDC for
processing time . Transfer to Step 28.

STEP 17:

Orde r the rounds for this battery considering only those rounds
allowed against the target’ s estimated posture and envi ronment.
Determine the wei ghted lethal area for each round type based either on
weight or cost per round. Sort the HE and 1CM rounds in order of
weighted lethal areas. Determine round availability based on the
following:

1 . Basic load and resupply rate
2. Constraint on number of volleys
3. Rate a-P fi re
4. Use of rounds sa ved for fi re plans if MW of target is greater

than that of fi re plan target

Jetermine the nunter of rounds allowed to be fi red by fi rst battery for
best available round type . Apply the effects cutoff value as volleys
are fi red in trying to attain desired attack level. Assess damage to
target and increment counters for rounds fi red by battery , time used
by battery, and missions fired by battery. Continue with Step 18.

STEP 18:

If this fire mission is the first one by the current fi ring battery
from this site , begin the Red force’s probability of detecting and
acquiring the fi ring Blue battery and continue at Step 19. If it is
not the first fire mission from this site and the battery at the site
has been acquired within the Red force’s “target memory” time, transfer
to Step 20. Otherwise continue with Step 19.
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STEP 19:

Initialize or update , as appropriate the Red force ’s probability of
detecting and then acquiri ng the firing Blue battery . If the probability
of acquisition exceeds 0.5, continue with Step 20. Otherwise transfer
to Step 21.

STEP 20:

Schedule Red CB fi re against the acquired Blue battery . Order the
Red battal ions by weapon type, range , and echelon. Mass enough batteries
to fire the number of rounds required by the Red CB doctrine , or by
firing as many rounds as possible if the CB doctrine cannot be met. In
massing the Red batteries, consider the following:

1. Suppression status (if played)
2. Defeat status
3. Number of tubes up in Red battery
4. Number of rounds left in AMMO supply
5. Range to target
6. Time available
7. Movement status

En ter record of batteries massed , number of rounds each battery is to
fire, and time at which they are to be fi red on KY1JSKY array for later
execution in proper time sequence . Continue with Step 21.

STEP 21:

If the desired attack level has been reached, transfer to Step 23.
Otherwise , return to Step 17 for additi onal batteries of the battal i on ,
if needed , to attain the desired attack level. If, after all batteries
in the battalion have been checked , and the desired attack level has not
been achieved , check to see if the battalion has a reinforcing or GSR
battalion assigned to it. If not , continue with Step 22. Otherwise
cons ider the reinforcing or GSR battalion and return to Connector ten of
Step 8.

STEP 22:

If the mission came from Division or Group, continue wi th Step 23.
Otherwise, generate a RFA F to a higher echelon FDC , add the RFAF mission
to the PREQ array and reset the game clock. Continue with Step 23.
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STE P 2 3:

If any rounds have been fi red by this battalion , remove the fi re
mission from the QUE array. Charge appropriate times to the battalion
FDC and battery clocks . Transfer to Step 28.

STEP 24:

This step is executed whenever a Di vision or Group FDC fire mi ssion
has been specified. If the fire mission has been assigned to Group FDC,
the battalions assigned to Group are ordered as follows :

1. General support battalions at Group level
2. General support reinforcing battalions from Group
3. Missile battalions

When the fire mission has been assigned to Division FDC, the battalions
are ordered as follows :

1. General support battalions at Division
2. Genera l support reinforcing battalions from Group
3. General support reinforcing battalions at Division
4. Direct support and reinforcing battalions

In either case, program execution continues with Step 25.

STEP 25:

Check the capability of each battery of the assigned battalion to
contribute to this fi re mission based upon the following criteria:

1. Is battery in firing position?
2. Is battery within range of target?
3. Is proper ammunition available at the battery?
4. What Is the “busy ” status of the battery?
5. Does the battery have the minimum number of tubes up and

available for the mission?
6. Is battery undefeated?
7. Is battery unsuppressed?

If the answer to any of the above cri teria is negative , transfer to
Step 26. Otherwise , generate a message to the assigned battalion FOG
stating required effects. Move GAMCLK back if required to do so. If
the requi red attack level has not been reached and the battalion massing
limi t has not been reached , transfer to Step 26. Otherwise , charge the
appropriate time to the assigned battalion FDC, delete the mission from
the QUE array, and transfe r to Step 28.
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STEP 26:

If all assigned battali ons have not been processed , re turn to
Step 25. If all battalions have been processed and this fire mission
has not been assigned to Group, transfer to Step 27. If the fire
mission was not sent up to Group by Division , generate a RFAF to
D i v i s ion and remove fi re miss ion from the QUE array . If the fi re
mission was sent up to Group from Division and battalion fire missions
were generated , remove this current fire mission from the QUE array . In
either case , charge the appropriate time to Group FDC and transfer to
Step 28.

STEP 27:

If this fire mission was sent down to Division from Group and there
were battali on l evel fi re missions generated , or if a RFA F message was
sent to Group, delete this fi re missi on from the QUE array . Charge the
appropriate time to Division FDC and continue wi th Step 28.

STEP 28:

If all target/missions in the QUE array have been processed , con ti nue
with Step 29. OtherwIse , return to Step 3 to process next target!
mission on the priori ty (1st.

STEP 29:

Use any rema ini n g time up to GAMCLK to com p le te process i ng of
missions stored in the WORK array for each friendly FDC in the game.
Move all FDC and battery clocks up, i f necessar y, and charge time
increments to idle times as required. If 15 minutes or more have
transpired since the las t RAM check , continue with Step 30; otherwise,
transfe r to Step 33.

STEP 30:

Determine number of weapons to be returned to this battery of the
Blue force at this time. Check for attrition failure s and , I f there
are none , transfer to Step 31. Otherwise, store the short-term and
long- term failures in the TUBIN array. If a permanent failure has been
inflicted , float a weapon to this battery, if one is available.
Continue with Step 31.
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STEP 31:

Update the status of EFC rounds and distance traveled by battery at
this time. Determine fi repower mobility , and tube change status of
battery. Continue wi th Step 32.

L.

STEP 32:

If this battery requires a tube change or has suffered a reliabili ty
failure , store short-term , long-term , and tube change failures in the
appropriate slots of the TUBIN array. Assign a fl oat weapon to this
battery if a p~rmanent failure has been incurred and a float weapon is
available. Update the tubes available status for this battery. If
more batteries remain to be processed , return to Step 30; otherwise ,
continue with Step 33.

STEP 33:

If the game clock (GAMCLK) has advanced 1 hour , print the cumulative
results of the game at this time . If the maximum game ti me has not been
met or exceeded , return to Step 2 to enter additional target/mission
data from Logical Unit No. 3. Otherwise , halt execution of the AFSM
program because simulation of the game has been completed.
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SECTION 3

INPUT

This section is used to describe the data input requirements for
proper execu t ion  of the Artillery Force Simulation Model (AFSM) program .
The AFSM program requires both magnetic file (Logica l Unit No. 3) and
punched card inputs for program execution . Both types of data input , as
well as a typical punched card data deck setup, are discussed in the
pages that follow.

LOt~ICAL UNIT NO. 3 INPUT

The maj ori ty of target data required during execution of the AFSM
program are entered from a magnetic file (Logical Unit No. 3). This
file contains a variable number of as many as eight different type
records that may be enter ed during program execution . The fi rst two
type records are always required , and one or more types of the remaining
six type records are required , depending upon the complexity of the
problem being played. Each of the eight different record types are dis-
cussed in the paragraphs that follow.

Record Type No. 1

This type record is entered into the program immediately after a
type 17 data card has been read during execution of Subroutine TABLES .
Each record contains nine data values for each Red battalion being
played in the scenario. The number of records entered is controlled by
the value of NTBN entered on the type 17 data card. Table 3-1 cor’tains
the parameter name, format, units , and description of the nine data
values contained on each record of this type.

Record Type No. 2

This type record is entered into the program immediately after the
required number of type No. 1 records has been read from Logical Unit
No. 3. The number of records to be read is specified by the value of
NITGTS as entered on the type 17 data card . Each record of this type
contains nine data values for each individual Red target ei~’ment beingplayed . Table 3—2 contains the parameter name , format, units , and des-
cription of the nine data values contained in each record of this type.
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TABLE 3-1. LogIcal Unit No. 3 Red Battal ion
In put (Subroutine TABLES).

Parameter Format Uni ts Def initi on

SURVBN( 1,I) F8.2 —— — ID no. of 1 th Red bat tal ion

SURVBN(9 ,I) F8.2 --- Total no. of personnel in ~th Red
battalion

SURVBN (1O ,I) F8.2 --- Total no. of tanks in 1th Red
battalion

SURVBN(11 ,I) F8.2 - - —  Total no. of APCs in ~th Red
battalion

SURVBN( 12 ,I )  F8.2 --- Total no. of trucks in ~th Red
battalion

SURVBN(1 3,I) F8.2 --- Total no. of artillery tubes in
1th Red battalion

SURVBN( 14 ,I) F8.2 --- Total no. of radars in ~th Red
bat ta l ion

SURVBN(15 ,I) F8.2 ——— Total no. of mi ss il e launc hers in
jth Red battalion

SURVBN( 16 ,I) F8.2 — —— Total no. of companies in 1th Red
ba t t a l i on

NOTE: The number of records of this type that is read from Logical
Unit No. 3 is determined by the value of NTBN entered on punched card
type 17. The information is entered immediately after card type 17
has been entered into the program.

Record Type No. 3

This type record contains 53 data points for targets that are not
part of a fire plan mission. The reading of this type record , as well
as the number of records, is controlled in Subroutine RTAPE which is
called many times during program execution. Table 3-3 contains informa-
tion on the 53 data points appearing in this type record . Table 3-4
presents a breakdown of the target identification number (data point
no. 1) and Table 3-5 presents a breakdown of the target/mission code
(data point no. 3).
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TABLE 3-2. Logical Unit No. 3 Individual Red Target
Elemen t Input (Subroutine TABLES).

Parameter Format Units Definition

SURVNA(1 ,I) F1O.3 ——- ID no. of ~
th individual Red target

SURVNA(9 ,I) F8.2 --- Total no. of personnel in ~th Red
target

SURVNA( 1O ,I) F8.2 --- Tota l no. of tanks in ~
th Red

target

SURVNA( 11 ,I) F8.2 - - -  Total no. of APCs in ~th Red
target

SURVNA( 12 ,I) F8.2 - - -  Total no. of trucks in .~th Red
target

SURVNA( 13 ,I) F8.2 - --  Total no. of artillery tubes in
it h  Red target

SURVNP~(14,I) F8.2 --- Total no. of rada rs in  Red
target

SURVNA(15 ,I) F8.2 --- Total no. of missile launchers in
ith Red target

SURVNA(16 ,I) F8.2 --- Total no. of next l ower leve l

J _____ 

] subunits in ith Red target

NOTE: The number of records of this type that is read from Logical
Unit No. 3 is determined by the value of NITGTS entered on punched card
type 17. The records are entered immediately after the Red battalion
records have been entered from Logical Unit No. 3 (see Table 3—1).
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TABLE 3-3. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Targets Not In Fire Plans).

Data Pt. Parameter Format Units Def in i t i on

1 TAR (l) FlO.3 -— - Target identification number
(see Table 3-4 for explanation)

2 TAR(2) F4.O kilometers Target distance from FEBA

3 TAR(3) F4.O --- Target identification code
<12. or >17 . and <24.)
3ee Tabl~ 3-5 for ’explanat ion )

4 TAR(4) F4.O --- FOC number to which target
acquisition is reported (

~ 
1.,

Division; 2., Corps; =3.--
16., b a t t a l i o n )

5 TAR(5) F4.O --- Processing priority code ( 1.
for f i re mi ss ions)

6 TAR(6) F7.2 kilometers x - coordinate of target

7 TAR(7) F7.2 kilometers y = coordinate of target

8 TAR(8) F5.O meters Target location error (CPE)

9 TAR(9) F3,O --- Estimated target posture

10 TAR(lO) F5.l --- Estima ted fractional portion of
target in open environment

11 TAR(ll) F5.l --- Estimated fractional portion of
target in wooded environment

12 T A R ( l 2 )  F5. l --- Estimated f rac t iona l  port ion of
target i n town env i ronment

13 TAR( 13)  F5.l  --- Estimated fractional portion of
target in grassy environment

14 TAR(l4) F5.O meters Estimated target radius

15 TAR(15) F6.O minutes Estimated arrival time at
sensed pos i t ion

16 TAR(16) F6.0 minutes Estimated departure time from
_______ __________ ____ — 

sensed ppsition 
________
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TABLE 3-3. Logical Unit No. 3 Input Records from Subrouti ne RTAPE
(Targets Not in Fire Plans)--Contd .

Data Pt. Parameter Format Units Definition

— 17 TAR (17) F7.2 --- Est imated mili tary worth of
target

18 TAR (18) F3.O --- Actual posture of target

19 TAR( l9) F5.l --- Ac tual f rac t iona l  portion of
target in open environment

20 TAR(2 0 )  F5. 1 —-— Ac tual f r ac t iona l  port ion of
target in wooded environment

21 TAR(2l) F5.l --- Actual fractional portion of
target in town environment

22 TAR(22) F5.l --- Actual fractional portion of
target in grassy environment

23 ALF2 A6 - - -  Al phanumeri c description of
target

24 ALF3 A4 --- Al phanumeric description of
target

25 TAR(23) F4.O meters Actual target radius

26 TAR(24) F5.0 minutes Actual arrival time at sensed
position

27 TAR(25) F5.O minu tes Actual departure time from
sensed position

28 TAR(26)  F7.2 --- Actual military worth of target

29 TAR(27) F3.O — - -  Request for additional fire
(RFAF) fl ag (set in program)

30 TAR(28) F4.O - - -  FDC number that processes fire
mission

31 TAR(29) F3.O —-- Leave blank; used in program to
keep track of fractional J port ion of percent dama ge
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TABLE 3-3. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Targets Not in Fire Plans)--Contd .

Data Pt. Parameter Format Units Definition

32 TAR(30) F4.O - - -  Original number of personnel in
the target

33 TAR(31) F4.0 --- Original number of tanks in the
target

34 TAR(32 ) F4 ..0 --- Original number of APCs in the
target

35 TAR( 33) F4.O --- Original number of trucks In
the target

36 TAR(34) P4.0 --- Original number of artillery
tubes in the target

37 TAR(35) P4.0 --- Original number of radars in
the target

38 TAR(36) F4.O --- Original number of mi ssile
launchers in the target

39 TAR (37) F7.3 --- Target movement code (= 0.,
stationary ; = 1., moving ;

100., sta ti onary CLGP target;
= any other , view time for
moving  CLGP target)

40 TAR(38) F4.O --- Target i d e n t i f i c a t i o n  index  of
enemy unit (corresponds to
target’s su bscr ipt in SURVNA

I array )

41 TAR(39) F4.O --- FDC no. to be charged process
time of mi ss ion (left b lank
and set in program )

42 TAR( 4 0 ) F4.O --- indicates which Blue battalions
have been checked in massing
f ire at D iv is ion  against this
target (left blank and set in
program)
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TABLE 3-3. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Targets Not in Fire Plans)--Concld.

Data Pt. Parameter Format Units Definition
L. ——-—-- •----______ ______ ———-- ___________

43 TAR(41 ) F4.O --- Indicates Blue battalions that
have been checked at Group in
massing fire against this
target (left blank and set in
program)

44 TAR(42) F3.O --- Flag to indicate TOT mission
(left blank and set in program)

45 TAR(43) F6.2 --- Estimated military worth for
CLGP target

46 TAR(44) F4.2 --— Fractional survivors of person-
nel in target at acquisition
time due to non-artillery fire

47 TAR(45) F4.2 --- Fractional survivors of tanks
in target at acquisition time
due to non-artillery fire

48 TAR(46) F4.2 --- Fractional survivors of APCs in
target at acquisition time due
to non—artillery fire

49 TAR(47) F4.2 --- Fractional surv i vors of trucks
in target at acquisition time
due to non-artillery fire

50 TAR(48) F4.2 --- Fractional survivors of artil-
lery tubes in target at acquis-
ition time due to non—artillery
f i r e

51 TAR(49) F4.2 --— Fractional survivors of radars
in target at acquisition time
due to non-artiller y fire

52 TAR(50)  F4.2 --- Frac ti ona l surv i vors of mi ss il e
launchers in target at acquisi-
tion time due to non-artillery
f i r e

53 ALF 1 A6 — — -  Al phanumeric descri ption of
target acqu is i t i on  method
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TABLE 3-4. Target Identification Number Breakdown
(Data Point  No. 1) .

TARGET ID

~X•• ~XX_ . X X X

~ Identi fies a portion of a company: 1 = Co. Hq.;
2, 3, ... n = 1st, 2nd ... (n_ l)th platoon up to n < 9 .

~ Identifies which company, for whole company & portion
of company targets.-

~~~~ Identifies tgt size : 1 = whole Bn; 2 - whole company
(or battery); 3 = Co., C.O. Hq ., or p la toon ;
4 = service element. For a service element the
last two digits indicate which element.

Identi f ies a numbered enemy Bn.

For targets wh ich are part of a f i re p lan; thi s
i denti fies which plan.

EXAMPLES :

37.100 - The entire 37th Red Bn.

37.230 - The 3rd company of the 37th Bn.

2037.210 - The 1st company of the 37th Bn. on fi re plan No. 2

37.314 - The 3rd platoon of the 1st company of the 37th Bn.

37.311 - The Co. Hq. of the 1st company of the 37th Bn.

37. 312 - The 1st platoon of the 1st company of the 37th Bn.

37.405 - The 5th service element of the 37th Bn.

37 .401 - Bn. Hq. of the 37th Bn. (1st service element
is  always Hq.)

37 .412 - 12th service element of the 37th Bn.
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TABLE 3—5. Target/Mission Code Breakout (Data Point No. 3).

Non-fi re plan Fi re plan
Code No. Code No. Type of target/mission

1 101 Artillery units
2 102 Mortar units
3 103 Antiaircraft artillery units
4 104 Antitank units
5 105 Missile and rocket units

6 106 APC units
7 107 Tank u n i t s
8 108 Command posts
9 109 Observation posts

10 110 Assembly area units

11 111 Engineer units
12 112 Serv i ce elemen ts
13 N/A MET messa ge
14 N/A Survey message
15 U/A ATI message

16 N/A Fire plan message
17 117 Infantry u n i t s
18 118 Harassment and interdiction mission
19 119 Illumination mission
20 120 Prepara tory fire mission

21 121 Counter-preparatory fi re mission
22 122 Smoke mission
23 123 Final protective fire mission
24 124 Barrier missi on

Record Type No. 4

This type record is another one of the six possible types entered
during execution of Subroutine RTAPE. It is used to enter data for a
MET message mi ssion to the Blue force. The type of data and associated
information concerning the data are presented in Table 3-6.

Record Type No. 5

The third type of record that may be entered during execution of
Subroutine RTAPE contains data for a survey processing mission to be
accomplished by the Blue force. Table 3-7 contains the type of data and
associated information that appeared on a type No. 5 record .
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TABLE 3-6. Logical Unit No. 3 Input Records from Si~ routi ne RTAPE
(MET Message Mission).

Data Pt. Parameter Format Units Definition

1 TAR(l) P10.3 --- MET identifi cation number

2 TAR(2) F4.O -—- Not used; left blank

3 TAR( 3) F4.0 --- MET messa ge mi ss ion code (= 13.)

4 TAR(4) F4.O --- FDC that receives MET message

5 TAR(5) F4.O --- Processing priori ty code ( 2.,
MET messa ge)

6 TAR(6) F7.2 ——- Not used ; left blank

7 TAR(7) P7.2 --- Not used; left blank

8 TAR(8) F5.O --- Not used ; left blank

9 TAR(9) F3.O --— Not used; left blank

10 TAR( lO) F5.l —- - Not use d ; left b lan k

1 1 TAR(ll) F5.1 --- Not used ; left blank

12 TAR(l2) F5.l --- Not used; left blank

13 TAR(13) F5.l --- Not used; left blank

14 TAR(14) P5.0 --- Not used; left blank

1 5 TAR(l5) F6.O minutes Arrival time of message at FDC

16 TAR( 16) F6.O minutes T ime that MET data were taken

17 TAR(17) F7.2 --- Not used ; left blank

18 TAR(18) F3.0 --- Not used; left blank

19 TAR(l9) F5.l - - -  Not used; left blank

20 TAR(20) F5.l —-- Not used ; left blank

21 TAR(2l ) F5.l --- Not used ; left blank

3-10



TABLE 3-6. LogIcal Unit No. 3 Input Records from Subroutine RTAPE
(MET Message MlSsl Ofl )--COfltd.

Da ta Pt. Parame ter Format Unit s Defi ni ti on

22 TAR(22) P5.1 - — — Not used ; left blank

23 ALF2 A6 --- Not used ; left blank

24 ALF2 A4 --- Not used; left b lank

25 TAR(23) F4.0 --- Not used ; left blank

26 TAR (24) F5.0 --- Not used ; left blank

27 TAR (25) F5.0 - - -  Not used ; left blank

28 TA R(26) F7.2 - - —  Not used ; left blank

29 TAR(27) F3.0 --- Not used ; left blank

30 TAR(28) F4.0 --- Number of FDC that processes
the MET messaqe miss ion

31 TAR(29) F3.0 - - -  Not used ; left blar.k

* 32 TAR(30) F4.0 - - -  Not used ; left blank

*NOTE : Data points 33 through 53 of this type record are also not used .
an d are therefore lef t  b l a n k .

3-li



TABLE 3-7. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Survey Processing Mission).

Data Pt. Parame ter Format Units Definiti on

1 TAR(1) FlO .3 --- Survey request i dentification
number

2 TAR( 2) F4.0 --- Not used ; left blank

3 TAR (3) P4 .0 --- Survey processing mission code
number (= 14.)

4 TAR(4) P4.0 --- Number of FDC that receives
survey processing request

5 TAR(5) P4.0 • - -  Prior ity processing number ( 3.,
survey processing request)

6 TAR(6) F7.2 --- Not used; left blank

7 TAR(7) F7.2 --- Not used; left blank

8 TAR(8) F5.0 --- Not used; left blank

9 TAR(9) P3.0 --- Not used ; left blank

10 TAR(lO) P5.1 -—- Not used; left blank

11 TAR(ll) F5.l --- Not used; left blank

12 TAR(12) F5.l --- Not used; l eft blank

13 TAR(13) F5.1 --- Not used; left blank

14 TAR(14) F5.O --- Not used ; left blank

15 TAR(l5) P6.0 minutes Arrival time of s ~vey reques t
at FOC

16 TAR(16) F6.O mi nutes Time when survey processing
request must be finished

17 TAR(l7) P7.2 --- Not used ; left blank

18 TAR(l8) P3.0 --- Not used; left blank

19 TAR(19) P5.1 --- Not used; left blank
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TABLE 3-7. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Survey Processing Mission)—-Contd .

Data Pt. Parameter Format Units Definition

20 TAR(20) F5.1 --- Not used ; left blank

21 TAR(2l ) F5.1 —- - Not used ; left blank

22 TAR(2 2) P5.1 --- Not used ; lef t b lan k

23 ALF2 A6 --- Not used; left blank

24 ALF3 A4 --- Not used; left blank

25 TAR(23) P4.0 --- Not used ; left blank

26 TAR(24) F5.O --- Not used ; left blank

27 TAR(25) F5.0 --- Not used ; left blank

28 TAR(26) P7.2 --- Not used ; left blank

29 TAR(27) F3.O --- Not used ; left blank

30 TAR(28) F4.0 -— - Number of FDC that processes
survey reouest (may be changed
in the program)

TAR(29) F3.0 - - -  Not used ; left blank

* 32 TAR(30) F4.0 --- Not used ; left  blank

*NOTE: Data points 33 through 53 of this type record are also not used ,
and therefore left blank.
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Record Type_No. 6

The fourth type of record possible to be entered during exec ution of
Subroutine RTAPE Is for an Artillery Target Intelligence (AT!) mission.
This type record contains essentially the same info rmation as a type
No . 3 recor d , except that it is identified as an All mission
(TAR(3) = 15.) and the processing priority code , TAR(5), is se t equa l
to 3. instead of 1., whIc h Is used for a fi re miss ion.  Table 3-8 con-
tains the type of data and associated information for an ATI missIon
record .

Record Type No. 7

The fifth type of record that may be entered during execution of
Subroutine RTAPE is a Fire Plan lteader Record . Whenever this type
record is entered into the program , it is immediately followed by a
specified number of type No. 8 records. The number of fire plan target
records to be entered is controlled by the va lue of the sixth data point
appearing on the type No. 7 record . Table 3-9 contains the type of data
and associated info rmation that are entered whenever a Fire Plan Header
Record -is called for.

Record Type No. 8

The sixth and last type of record that can be entered from Logical
Unit No. 3 is the Fire Plan Target Record . As stated previously, the
number of records of this type that are entered at any one time depends
upon the presence of a Fire Plan Header Record and the value of the
sixth data point appearing on that record . The type of data and the
necessar y assoc i ated Informati on, for each data point contained on this
type record , is presented in Table 3-10.

CARD READER INPUT

The AFSM program enters data via punched cards during execution of
six different subroutines of the program , all of which are called sequen-
tially from the MAIN Routine . The purpose of the punched card inputs
entered during execution of each subroutine follows .

Subroutine TABLES Input Cards

This subroutine is used to enter miscellaneous program flags and
parameters used to select various options available to the user. It is
also used to enter data records from Logical Unit No. 3 after Data Card
Type 17 has been processed. The input parameters required on each type
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TABLE 3-8. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Artillery Target Intelligence Mission).

Data Pt. Parameter Format Units Definition

TAR(l) FlO.3 --- Target identification numbe r
(see Table 3—4 for explanation)

2 TAR(2) F4.0 kilometers Target distance from FEBA

3 TAR(3) F4.O --- Mission identification code
(= 15.)

4 TAR(4) F4.O --- FDC number to which target
acquisition is reported ( 1 . ,
Division; = 2., Group ;
= 3. to 16. battalion)

5 TAR(5) F4.O -—- Processing priority code (= 3.
for AT! mis sions)

6 TAR(6) F7.2 kilometers x - coordinate of target

7 TAR(7) F7.2 kilometers y - coordinate of target

8 TAR(8) F5.O meters Target location error (CPE)

9 TAR(9) F3.0 --- Estima ted target posture

10 TAR(lO) F5.l --- Estimated fractional portion
of target in open environment

11 TAR(ll) F5.l --- Estimated fractional portion of
target in wooded environment

12 TAR (l2) F5.l — - -  Estimated fractional portion of
target in town environment

13 TAR(13) F5.l —-- Estimated fractional portion of
target in grassy environment

14 TAR(14) F5.O meters Estimated target radius

15 TAR(lS) F6.O minutes Estimated arrival time at
sensed position

1 6 TAR(16) F6.0 minutes Estimated departure time from
sensed posit ion
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TABLE 3-8. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Artillery Target Intelligence Mission)~-Contd.

Data Pt. Parameter Format Units Definition

17 T A R ( l 7 )  F7.2 --- Es timated mi litary worth of
target

18 TAR( l8) F3.0 --- Actual posture of target

19 TAR( l9 )  F5. l —- — Actual fractional portion of
target in open environment

20 TAR(20) P5.1 --- Actual fractional portion of
target in woo ded env i ronment

21 TAR(2 1 ) P5.1 --- Actual fractional portion of
target in  town env i ronment

22 TAR(22) F5.1 --— Actual fractional portion of
target in  grassy env i ronment

23 ALF2 A6 -—- Alphanumeric description of
target

24 ALF3 A4 - — -  Alphanumeric description of
target

25 TAR(23) P4 .0 meters Actual target radius

26 TA R(24 ) F5.O minutes Actual arrival time at sensed
p o s i t i o n

27 TAR (25) P5.0 minutes Actual departure time from
sensed p o s i t i o n

28 TAR (26) F7.2 --- Actual military worth of target

29 TA R(27 ) P3.0 --- Request for additional fire
(RFAF) flag

30 TAR(28) F4.O --- FDC number that processes fire
m i s s i o n

31 TAR(29) F3.O --- Leave blank , used in program
to keep track of fractional
portion of damage
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TABLE 3-8. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Artillery Target Intelligence Mission)--Contd .

Data Pt. Parameter Forma t Units Definition

32 TAR(30) F4.0 --- Ori gi nal numb er of personnel in
the target

33 TAR(3l ) F4.0 --- Ori gi nal number of tanks in the
target

34 TAR(32) P4.0 - - -  Ori ginal number of APCs in the
target

35 TAR(33) F4.0 - - -  Original number of trucks in
the target

36 TAR(34) F4.O --- Origin al number of artillery
I tubes in  the target

37 TAR(35) P4.0 --- Original number of radars in
the target

38 TAR(36) P4 .0 - --  Original number of missile
launchers in the target

39 TAR(37) F7.3 ---  Target movement code (~~~ 
0.,

stationary ; = 1., movin g;
100., s ta t ionar y CLGP tgt;

any o the r , view t ime fo r  m o v i n g
CLGP target)

40 TAR (38) P4.0 --- Target  i d e n t i f i c a t i o n  i n d e x  of
Red ba t t a l i o n

41 TAR(39) F4.O ---  FDC no. to be charged process
time of mission (left blank and
set in program)

42 I TAR(40) 14.0 --- Same as defined in Table 3-3 ,
but not applicable if target
come s o f f  Logical  Unit No. 3
as an ATI mission , as opp osed
to bein g converted to ATI
mission in the program
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TABLE 3-8. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Artillery Target Intelligence Mission)--Concld.

Data Pt. Parameter Format Units Definition

43 TAR(4 1 ) F4.0 --- Same as defi ned in Table 3-3,
but not applicable if target
comes off Logical Unit No. 3
as an ATI mission , as opposed
to being converted to ATI
miss ion  in the program

44 TAR(42)  13.0 —--  Not used ; lef t blank

45 TAR(43)  P6 .2 --- Estima ted military worth for
CLGP target

46 TAR (44) F4.2 -—- Fractional survivors of person-
nel in target at acquisition
time due to non-artillery fire

4/ TAR (45) F4.2 Fractional survivors of tanks
in target at acqui sition time
due to non-artillery fire

48 TAR( 46 ) 1-4.2 Fractional survivors of APCs in
target at acqui sit ion time due
to non-artillery fire

49 TAR(49) F4.2 Fractional survivors of trucks
in target at acqui sition time
due to non -artillery fire

50 TAR(48) F4.2 Fractional surv ivors of artil-
lery tube in target at acquisi-
tion time due to non-artillery
f i r e

51 TAR(4 9 ) F4.2 Fractional survivors of radars
in target at acqui sition t ime
due to non-artillery f i re

52 TAR ( 50 ) F4.2 Fractional surviv ors of missile
launc her5 in target at acquisi-
tion time due to non-artillery
f i r e

53 Mphanumeric descripti on of tar-
________ _______ ________ —______ 

get acquisition method
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TABLE 3-9. Logical Unit No. 3 Input Records from Subrouti ne RTAPE
(F i re Plan Header Record).

Data Pt. Parameter Forma t Units Definition
I.-

1 TAR(1) P10.3 --- Fire plan identi fication number
(1000, 2000, 3000, ... etc )

2 TAR(2) F4.0 --- Not used; left blank

3 TAR(3) F4.0 --- Mission identification code
(= 16., fi re plan  m i s s i o n )

4 TAR(4) 14.0 - - -  Number of FDC that receives
f i re  plan request

5 T A R ( 5 )  F 4 . 0  --- Prior i ty processing code ( 4
for fire plan request)

* 6 TAR (6) P7.2 - - -  Number of ta rgets in the fire
plan

7 I TAR(7) P7.2 —--  Flag to indicate status of fire
pl an (~~~ 

0.0 , processing not
completed; = 1.0, processing
completed )

8 TAR(8) F5.0 - - -  Not used; left blank

9 TAR( 9) F3.O --~~
- Not used; left blank

10 TAR( lO) P5.1 - - —  Not used ; left blank

11 TAR( l l )  F5.l --- Not used; left blank

12 TAR( 12) F5.l --- Not used; left blank

13 TAR(l3) F5.l -—- Not used; left blank

14 TAR(l4) 15.0 --- Not used; left blank

15 TAR( 15) 16.0 minutes Arrival time of fire plan
request at FDC

*NOTE: The number of record types i dentified in Table 3-10 is specified
by the number of targets in the fi re plan; 1 record per target each time
a f i r e  plan header card is enter ed .
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TABLE 3-9. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Fire Plan Header Record)--Contd .

Data Pt. Parameter Format Units Definition

16 TAR( 16) F6.0 minutes Time that fire plan processing
must be completed

17 TAR( 17) 17.2 --- Number of targets assigned to
fi rst battalion selected

18 TAR(l8) F3.0 --- Number of targets assigned to
second battalion selected

19 TAR( l 9 )  P5 .1 -—- Num ber of targets assigned to
third battalion selected

20 TAR(20) 15.1 --- Number of targets assi gned to
fourth battalion selected

21 TAR(2 1 ) F5.l --- Number of targets assigned to
fi fth battalion selected

22 TAR(22) F5.l - - -  Number of targets assigned to
sixth battalion selected

23 ALF2 A6 —-- Not used ; left blank

24 ALF3 A4 --- Not used ; left blank

25 TAR(23) F4.O --- Number of targets assigned to
seventh battalion selected

26 TAR(24 ) 15.0 --- Number of targets ass igned to
eighth battalion selected

27 TAR(25) F5.0 --- Number of targets assigned to
ninth battalion selected

20 TAR(26) P7.2 -—— Number of targets assigned to
tenth battalion selected

29 TA R(27) 13.0 - - -  Number of targets assigned to
eleventh battalion selected
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TABLE 3-9. Logical Unit No. 3 Input Records f rom Subroutine RTAPE
(Fire Plan Header Record)--Concld.

Data Pt. Parameter Format Units Definition
L. —_____ _ _ _ _ _ _  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

30 TA R(28 ) F4.0 --- Number of targets assigned to
twelfth battalion selected

31 IAR(29) F3.O --- Number of targets assigned to
thirteenth battalion selected

* 32 TA R(30) F4.O -- -  Number of targets assigned to
fourteenth battalion selected

*NOTE: Data points 33 through 53 of this type record are not used , and
therefore left blank.

of data card , entered during execution of this subroutine , are contained
on Data Card Type 1 through Data Card Type 23 , respectively.

Subroutine SYSTEM I n p u t  Cards

Data associa ted with each artillery weapon system b e i n g  played in
the game are entered during execution of this subroutine. The input
parameters required on each data card are illustrated on Data Card
Types 24 throug h 26e. The program ignores data entered for systems
that are not keyed in by a “1” on card type 25a or 25b.

Subroutine ROUND Input Cards

Da ta Card Types 27 through 40 are entered into the program during
execution of this subroutine. Data for rounds not associated with the
systems selected in Subroutine SYSTEM are entered but Ignored by the
program. Table 3-11 lIsts the type of data that appear on additional
type 31 cards when the round in question is an HE round.

Subroutine FUFDC Input Cards

This subroutine is used to enter movement schedules and site coor-
dindtes for Bl ue FDCs and Blue batteries being played in the game . In
addition , it is used to enter “Rounds Al lowed” data for the various
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environments of the game , scenario bounda ries when applicable , as well as
FEBA trace data. Data Card Types 41 through 56 are used to illustrate
the parameters required for proper execution of this subroutine .

Subroutine WPMIX Input Cards

Data Card Types 57 through 82 are read during execution of this
subroutine. The cards contain values for tactica l assignments of
Blue battalions , times required for various Blue FDC functions , Blue
battalion ordering , and tube wear and di stance trave l ed between va ri ous
types of failures .

Subroutine REDIN Input Cards

The last subroutine used to enter input data via punched cards is
this one. Data Card Types 83 through 87 are used to enter data for Red
battalions , Red batteries , as well as movement and site schedules for
the Red batteries.

DATA DECK SETUP

A typical AFSM punched card data deck setup is depicted in Figure
3—1 . The figure is used to illustrate the various types of cards that
are required when all input options of the program are exercised. As
ouch , it serves only to illustrate a possible , but not necessarily a
1ea listic , input data deck.
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TABLE 3-10. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Fire Plan Tar get ).

Data Pt. Parameter Format Units Definition

1 TFP(l ,J) FlO .3 —-— Identification number of ~th
target in fire plan

2 TFP(2 ,J) F4.O kilometers ~th target distance from FEBA

3 TFP(3,J) F4.O target identi fication code
(> 101 . and < 112. or > 117 .
and < 124.) 

— —

4 TFP(4,J) P4.0 --- FDC number to wh ich  ~th target
acquisition is reported (= 1.,
Division; = 2., Corps; = 3. to
16., battalion)

5 TFP(5,J) F4.O —-- Processing priority code (= 4.,
fi re p l a n )

6 TFP(6,J) F7.2 kilometers x — coordinate of ~th target

7 TFP(7,J) F7.2 kilometers y - c o o r d i n a t e  of  ~th 
target

8 TFP(8,J) F5.0 meters ~th target location error (CPE)

9 TFP(9,J) P3.0 —-- Estimated posture of ~th target

10 TFP(lO ,J) F5.1 --- Estimated f r a c t i o n a l  por t ion  of
jth target in open environment

11 TPP(ll ,J) P5.1 --- Estimated f rac t iona l  por t ion  of
~th target in wooded environment

12 TFP(12,J) F5.l —-— Estimated fractional portion of
~th target in town environment

13 TFP(l3,J) 15.1 --- Estimated fractional portion of
jth targct in grassy environment

14 TFP(14,J) F5.0 meters Estimated radius of ~th target

15 TFP(l5 ,J) F6.0 minutes Estimated arri val time of ~th
target at sensed position
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TABLE 3-10. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Fire Plan Target)--Contd .

Data Pt. Parameter Format Units Def in i t ion

16 TFP (16,J) F6.0 minutes Estimated departure time of ~th
target from sensed posit ion

17 TFP( 17, J) P7.2 --- Estimated military worth of ~th
target

18 TFP(l8,J) 13.0 --— Actual posture of ~th target

19 TFP(l 9,J) F5.l --- Actual fractional portion of ~th
target in open environment

20 TFP(20 ,J) F5.1 --- Actual fractional portion of ~th

target in wooded environment

21 TFP(2 1 ,J) F5.~l --- Actual fractional portion of ~th

target in town environment

22 TFP(22,J) F5.l —-- Actual fractional portion of
target in grassy environment

23 TFP(23,J) A6 meters Actual radius of target

24 TFP(24,J) A4 minutes Ac tual arr i val time of ~th
target at sensed position

25 TFP(25, J) P4.0 minutes Actua l departure time of ~th
target from sensed position

26 TFP(26,J) F5.O ——— Actual military worth of ~th
target

27 TFP(27, J )  F5.O --- Request for additional fi re
(RFAF) flag against jth target

28 TFP(28,J) P7.2 — - —  FDC number that processes fire
mission against j th target

29 TFP(29 ,J) F3.0 --- Number of 155-mm equivalent
volleys to be fired at this fire
plan target

30 TFP(3 0 ,J) F4.0 - - -  Original number of personnel in
jth target
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TABLE 3-10. Logical Unit No. 3 Input Records from Subroutine RTAPE
(Fire Plan Target)- — Conc ld.

Data Pt. Parameter Format Units Definition

31 TFP(3l ,J) 13.0 - — -  Original number of tanks in ~th
target

32 TFP(32 ,J) 14.0 - - -  Or igi nal number of APCs in ~th
target

33 TFP(33 ,J) 14.0 --- Original number of trucks in
j t h  target

34 TFP(34 ,J) 14.0 — - -  Original n~pber of artillery
tubes in j t l~ target

35 TFP(35,J) P4.0 --- Original number of radars in
j th target

36 TFP(36 ,J) 14.0 — - —  Original number of missi le
launchers in j th target

37 TFP(37 ,J) F4.O _ _ _  ~th target movement code (= 0.,
stationary ; = 1., moving)

38 TFP(38 ,J) F4.0 ~th target identification index
of enemy battalion

39 TFP(39,J ) F7.3 --— FDC no. to be charged process
time of mission (left blank and
set in program )

40 TFP(40,J) F4.0 —-— Not applicable

41 TFP(4l ,J) 14.0 -
~~~
- Not applicable

42 TFP( 42,J) P4.0 --- Not applicable

43 TFP(43,J) F4.0 --- Not applicable

NOTE: The number of Table 3-10 type records for a fi re plan is deter-
mined by the value of TAR(6) as entered from a Table 3-9 type record .

3—25 

~~~~ a—-~~ —~----—--’-—



I Card: 1

~00)
4.~ %_ .~~

C
0 ) 0

..— .
~~~ a)

W0 .C

C O  4-)
.
~
... 4- . 4- 4--

~~ 
—

— C O
0 ) 4 -

— 
.
~~~ 0 0 0

C 0)

~~~~~~~~~~~~~
— 

.~~~
. 4-)

w t ~_J4 u .C~~~~~~(n 0> ,
— a)

‘- 0. .0 ~~~~~
4 - ’ E O

— .—~~~~~ 0)
1.- S.- ~~~

4.J_ I.
W a )

U~ 4-)
~1~~

.
~~~4J

< 0 0
I- 4J 4J

_______________________ Z

~~~~~~~
L
~..+ 3 ,- ..o - r-. ~~

4.3
L..i~~~~~~~

U) U) U) . . . U) U)
<

—
~~

L); 4-’ I I I I I
—~~ 

.p I I I . . . I I

= I I I I Iz —
o .2

—

~~
- 

~~~~~
- —

<

. — —— -~ -~ U)
- ~~~ ~~~. ,- ~

z - 
~— — — . . . —0 0 0 0 0
I-. )-~ — — ~-4

— )< )< ~C >C

— 

(.3 L~ L) L) L~

z < ~~~ L) . . . 0 o~— — —
3-26



.4.) 

~Card : 2a) ___________________

S..

4) .— . - U)
• S.. 0
C 0 0 C
0 .4.) >, •

a O ø  0) . 00
0) 0 9- C ’ ~ -~~~ ~~~

-
C\J • 0 o 4 -

— .- 00.
4) U C 4) C 

__ 
(0

‘—~~~~~- 0 C I~~ .0 ,—
U, . a)

S.~ 0~~W 4-’ W~~-’ .0 >,
‘~~ I! U, .0 .’— O) C]) ‘

- 0 ~~ 0) C’— O

L) U) .— .r- U, .
~~~ E ~~ 0

— 0) 9 - 4. )  U, U , •~
..-

~~_ 0.

0 — 0  0 0 0 C
• S.- O S.. O f ø Q) C S . -  ~~~ H

C 0. S.. .0 S.. S.. ~~~~~~0) 00 
~~~ ~~ 0) (1) 4-) 

~~~~- 0).0 S..
0 C U )  4-) U ,0 Q )~~~~ .OE 0
4-’ 0 4- o C ~~..S.. 0 . 0)

o ._ 
.— 0) 0 C (0

U) 0) U) .4.) • -  . j O
0) U , I~ C > W U , 4 -)  S.C Lj’0 S.. 0 ) 0 .  0 0) 0 ) U , W (~ (00  ‘U, .
~~~ C >~ ~

,_ p~~ C U, U, .0 C ~~ 4) (0
0) ~~ ...

~~~~~ U, C 0 U ,  0)4) (0

4 0 c .4-) U, 0) ~4.) 0’— 09- 0 (0 .C ~~0) a 0) 5-.. (0 In () U ,Q  -I-) .0
(0 S.. 00  5-. r- 0) 5-. .— C

S.. • 0 .4— 4- 0) 0)r-  4.) 0) 4— 0) ~~0) .0 0 0. 0) 0. C 0) (0 4.) ~~ ~4.) 0
E ~~~ii ~~~~~>, .0 C C a )  (0 4.)

U, U ,5~ a ) 0 C 9 —  0~~~ U
4-’ 0 - a 0) >, ~~ U, 0 0) .

~~~ 0) ,- 0.
C U, 4.. .4.) S.. ~~

. 5-. U)~~~~~ .0.0 .0 (0.0
~~~~~~U, 00 )  0 4-)- 0) C O W S . .  C r —  C~~ J a )
(0 U ,  ~— C  (0 4.) .

~~~L3 C .~~~ U, . .  C. 0  4-)- 5.. 0.-’- 0 0
O~~ (1)4—) 0 %-. 40 ~ 0~ ’— ~ 

a~~~~.
-
~~ 

..- 0) ~~ 
.- 0) .0 9- C 4.) 4-’ 5.. -.I-~ 0.—

4) — 5.. 0 4-~ 4.3 • C .— •
~~~ ~— 0. S.. (0 C 0) 0~ C • C ~~ C
.0 C) 0. .0 5-. ~~ ~~ 

— U, (0 0) (0 .1-)
.0 I— ~~ ~~ 0 .— i— II 0) .— U .— II 0

-~ (I) U, 0 0 CO L.  ~~~ H S. L~ U, L~~ — C

U, 
~~ 

-‘j C CO ‘.0— C ~~ U)

* ~~ Co — I I I I I
• I N- U) C’) ‘- 0)

O ~ — 0) .— C’.) C’) ~~~ •~~
.

—44-)
40 

~~ ~~~ c’. c’u cs-i ~‘.j

~~~~~~ c Co ~~ CO CO CO co
L) 0 Li_ LL Li.. Li.. Li.. I-i-. Li..

+ 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-
~~~ 

U, U,

~J1 0) 0)
U) - 4 )  4-) I 4.) I I I I
(0 j . .— ~~ I I I I I

I C I I I I
- ..— ..-

Li.. 2 E E

C) -~~-
5—
a)

C) 4) > (0
Li.) I— ~ J 1.1..E U.) Li.. V) 0.

— 10 I— ~~ 0 ~~ W (0
0 0. 0. _.J I.. ) L) ..J

~~ I— U) (I) CO 0. U) Li0.

0. ~~ CO Li 0 U.) U.. (0
-4

3—27



— — — I Card: 3

C’)

.0
S.-
10 ’ 0)Li 

E
— 10

0)

0)
.C0

~~~~ .~~~

U,

~~ •
0)

S.-L..2

4)
4.)
40
.0

.0a)

4-
0

.
~~ S.-a)

.0

U,

~ C

~~ U;)

0• Li

- 4.)

U,0
U.

Cl,
U) U)
— 4.)

LU - C I

~~
CO - —

O ~~~~~~~ ~~LI) -

~~ I—
I_I_. .. COo ._

~ =
S.-.

z

3-28



— — — 
• I Card : 4

U)
>-, CU,
5-. . 00 C
0)

— 4-) S - U )  0.
4-’ a ) C 0- U.
( 0 a  4-) Q)

C E O )  U)
(/)

S.C . 0 .-  C

0. .0 > ,

~0 

Q)~~~ a) 9-

%. \ 0) 1 0 % .  .0

(0 4- 0)
C .0~~~ C S . - O .

(0 .~~ ~~ V) 0 ( 0 5 - .  (0
Li (0 00

U, b C E  —
— 4..) ~— 4-’ 4) .0 0

C 
~~ ( 0 _ a  0) ~~~~~~~ p
S.. 

~~~
. S.- 4 5.. C (0a) U) U)  S..

/ .
~~~ 

4-.) U,~~~~~~~ U, U,

i 4’ 
U, C0.-

0. 
(0 >,O 0 (0 .C 104-) 4’~~-. 0. 1 C 4.)
40 0.0 0.
.0 .0 - .0 C/ F- U) 1. 1.

O C C  0) W . 0 1 0  a)
0 LU 0 ~~..> ,  U, 4~4’ ~ S - < o  .0 4 - 1 0  4-
C U)I. 0) .0 %.

— .,— — 4- 5-. .4.) I4~ ~~ (4-
5-. 10 O C 1 0  (0 00)~~ O U )
0. r E 0.0)

4.’ S.. 1 . 1 0 4-  1.10
.i- 4.) 0) •r- a ) C  4.) a ) 4 J  0)1.
4-)- U) E C .~~- 10>. •-n .0 0) .0 1.

5-. .p .- ~~~
p.  (/) a) 4) .~~~ 104.3 - .4.) ...- O.

(0 5.. 4-. 4) C .0 4- C 0)>,  10 C
.0 10 O ) C  0 1 . 1 0 4 )  0-4.3 9- C .C E 5.- 40 E 40 E E ~Cl) 0 a) 4.1 

~~~~~~~ 5-. ~~~4’ a) ~~~~~E9 —  a) E W . C  IJ.
U. a) •.- > .0 ‘ - E % . 4 )  ~E X 1 . v  E X OG i

10 (0 ~ (0- W (0 ~ 10S - .C C 4 0 C
CD F- CD F-- ~ 0-F- 2 ~ 4- F- 0 Z (0

Li~J
U, 

~~ C’.) N- C’-) N-C C’) C’) C’) U)

* 
CO — I I I I I I

I I N- U) C’) CO C’) COC — .— 0) .— Cs-) CV) C’) ~~

~~~~~~ C’ C’ csJ C’
4- 5-~ CO CO CO CO U) U) ~~)

~~ Li 0 Li.. Li.. Li.. Li.. ~~~4 ~~~ 4~~~

‘-4 -~~~F-
<C --~~
~~~ 

.~~ U, U, U,

~ 0~) a) 0)
C) 4-) .4.) U, 4..) -1-’ I I I I
U. ~~~~~~~~~ ~~ 5.. ~~ ~~ I I I I

= C C ~~ C C I I I I
- ~ .i- 0 .r .1~~.2 E .C E E

-.3 —~~

~~
Li.)
2
LU <C -
CD I— C)

N.J 0. — Cl)
- E 

~~~ <C F- 0. F-- 2 2
— — 10 C~ F— >< U_i Li.. U) ~JN-I U) 

~~ LU 0- 0...
~ ~~ I— F- F- F-- ~~ 2 2
2
La) —
Li 

<C CO Li 0 LU U. CD =U)

3-29



— _U _ —

—— — I Card: 5
.0
0.1
4.)

— C S.-.
LU •

~~~ (0 0)
CD 4.- .- C 4.-

0- 0)

U) a) 
0) 1-

.0~~~ 

0- ~~~~~~~~~~0)
(0- •~~~ 1- C

(0 1. C — ( 4 - 4 0  •4-
1. 1. 4-’ .~~~ 1.1.. 5-. (0 >,0- U
(0 .0 0. 1.5-1. (0 4-’ U,

Li 0’ 0) C 0 ) 1—  E> ,  4 . )> ,
— La_i Li_i ~ .r. .4’F- (5 1 0 - ( 0

~~ 0 4-) . 0 1 .  .0 1.
0. — a) b C  C 1 .  1.

— 0. .0 -.- (0- 40 1 - 4 0C C C (0 (0 0)
0 •~~~ •

~~~ 
4) 4) 0. 0-~~~~U, 4 0 . 0  U. X

U, U, 4.) C a )  0- U,>.j. 0. C C ‘,- U, 0 4.-)- C C U)
- •4- 0 0 C 4.) •

~~~~~ (0 •~~~~
•
~~~ 0

~ 5- .,_ . a) .4.) 5.. “-.0

~ U) U, 0’ •.- a) W C  I n C
I” 

~~ (1) .0 1-. .0 C 0 . 4 0  U, (0
~~ 4- .4- 0) (0 . 0 0)  ( 0 _ S  •4-

0 E E ~~ 4.) (0 0)  4) 0,

4 4.. 9.. 4~. >, 9.. 0) 4... 0) 9.. U)
0 0 0 0(0  O C  05- 0CD

5- •~~~ F-
S.. S.. S.. 5 - 5 - .  1-.C 1-4- 5..
0) 0) 0) 0 ) 4 0  0 )’ .)  0) a ) . .
.0 .0 .0 .0 .0 (0 .0 1. .0>
E E E E0. E E  E a )  EU)

U. ~~ s— ~~ 0. 0
C C C C F- C C C~~~U, 11)
E E E E C  E C  E C  E C

~~~ ~~0 ~~0 ~~~~~‘-
E E E> ,  E E S’- E” - E

••~~ ‘4- ‘4- (0 .,
~ ... U, . .  (1) • C)( X X l .  X 1 0  X C’) X U )  X 4 0

40 (0- (0- 5-. (0.-  (0-~~~ (0.,
~~ (0.-

X X X 4 0  X 0 .  X E  X E  X C ) .

CD U) 0 U) C U)
0 ‘- Cs-i C”) CV) CV)

U) .- I I I I I
I I — (0 r- (0 —

(0 ‘ , C’-) Cs-i CV)
U .* 3  

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LU 

U) U) U) U) U) 5-)’)
— 0 — — — — — — —U.
C

—
1- U)
~~ Li 4) I I I I I I I

‘~~~ I I I I I I I
I I I I I I I

LI) —

Cl) -

— - 1.
X

a) 0. 0.. 2
0’ 0 U. LI.. 0- 0.

- E 0’ 0. ~~~ F- I— La. >-

—J — 10- >< >< >< >< F— >< CO
0. >< <C

X X X0.

-4
Li. <C CO Li C LU U. (0

-4

3-30



— — — I Card : 6

Cl)-— 5-fl -~~(1) 0
C Li
(0 0. 5-.
4-) <C 4)

‘.0
.0 .0 .0
0) a) a)

~~:;I  ,~~

5-- 4- 4- 9-
0 0 0

— 5.. 5-. 5-.
0) 0.) 0)
.0 .0 .0
E EC
C C C

4--) 0) 0) 0)
-~~~ C C C

~
- ~ ; i;
Li
C]) C)~~ U, 0 - U ,  C),U ,

~ E.0 E.0
O C  O C  O C
0~~~ 0~~~ 0~~~0 0 0
5- S.. 5 - 5 - .  5 - 5 - .
0 0 0

9— 0- 4— 0 .  4 — 0 -
CD ‘.1) CD-v 

~-. ..j 1~._J S.. ...)
OL) OL )  0(a)
4-) 4-.) 4.)

-
~~ U> ,  U > ,  0 > ,

(0.0 40.0 (0.0
4- *4- (4

~.0 .0W a )  0) 0) W a)
_ 4- -  — I-  I- I-
(0_ (0 .— (0r
0 -’- O~~~ 0 ’~~U)_ )~ U) - )~ v) .~~

CoC Cs-a —E ,
~~I I CV)

— N- .-

3-31

— - - - —-- - - • C -- - — - - — --—— - ——- _——- - -- -—- -•--•  • . -



— — — — 

I Card: 7
C V
0 (0 0) C
.4- (0

— U) 0) — I— V
C’)- S.. C O X O ) O)

- — ‘r- F-~~~ 1. >
E (0_ ‘i- a) —.

0’ C 4— — a)
a) 5-) 4-., - Q)
1. (5 p—, .C 4-) ’4- C a)

.4- .~-‘4J ..- O 0 —
4- 0 •r- V) ‘4-

4-)- W Z  a) U, C),
0- 4 ) 0  -4-

.4- 5-

(0 (0 0) •~~~ Q ) 4 0~~~ >

‘ , 4 0  C (0
0 >, Vl U)

(0 4- 1.. 4-)-
0

.C 1. 1.~ a) V 
*4. 14..2 5-

.4-4-) S._ .p- a) 4-) 4)t .2’ 5- E 4)4-9- N
0 0 4-)- (0 0)
4.) C4_ a) s. C) C 0’ C4 0) 0) S - O C 0 )  4- 4-
V 0 5-  0 ~~~~~~~~~~~0) 0 ) 1 0  5- #‘ V ) > O a )  4-~ 4-’
1. 5 - 4 )  0- U,’.- Ø) %.. 0) 0)

.4- .4- >1’1~~ a) 1. ‘4- 0) C)
~~~ (0 = 1 - E u  4-

0’ 0 ‘4- a) a ) > , 1 .  0 0
0) O ) U )  4 ( 0 l. .- 0) 4-) ‘C-)
5. 5 - 4 0  4.) 0) 4.)

V
0) a ) > ,  U, . 0 0 ) a ) 4 0~~~ a) 0)
E E S.-. ~~ 5 - 5 - 4 . ”~~~~0 5-. 5-.

.4- ‘.-- U a) — 4 - . 0  0 -‘- -‘-
4.) 4.14-) 5-. 4 ) 4- ( O Q)

4-)- 0) C 0’ 0’
E E (0 C) ~~~~~> ,U ,  . 0) a)

~~~.0 C 0 5 - a ) r~~~~ 5- 5-
E E 0 00 )4 - )  .0

‘4- .4 - a)  *— 4)~~~~ .— 4J 0)
C C~~~ V 4 ’ C~~~~ .0 E ~.
~~~ ‘,- .- 0 0) (0 ’~~ ~~ (.3 ~4- .,

X X CO ~~ .0 E ~~ U, 
~~ F-

La. U, Co ~~ C ‘.0
~ C 

~~ C’)_4 ~~ 
(0 .— I I I I
I I C’) C)) U) --— N- — .- (‘4 C’)

_44.)
C — — — I— — —.~~ E ‘.~~~~~~~‘.~; ~~~~~~~~~~0 U. U. La. U. La. Li..U.

~~

~~~~~~~~ I’) U, U, I’)
II) a) 0.1 0) 0)

0. 4.) .4.1 -4.) 4) 4.) C]) U,

~~ = 5-. 1.
2 C C C C C
— ‘I - ‘4- ‘4- ‘4- 0 0

I E E E E .C .C
(I) ~~~~~F-

<C - 5-
— a) —~

F- <C~~ 4’ 2 r- C’)
U) - X ~

-. — 
__

(0 .-J Z Z La. La.
Li C’ U-. I- CD (0

Li La. Li
‘~ F- <C I—

LU 0.
X — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C <C CO Li C LU U.
-4

3-32



E E  E 4-) E E
a) 4) a) -4-) 0) Q) U, 4) G) 0)
4-) U, 4.) U, 4-) 4.) >) U) 4-) 4-)

— U) 
~ ) U) >-, in U, U) >-. (I, U,

>-, U) >. U) >, >~ U, >~ >, C
U) U) U) Cl) C Cl) U) 0

C 0 0 C 0.
0 0 C 0 C 0 0. 0 0 C (0

CO 0 0- 0 0. 0 0 (0 0. 0 0 0)
C). (0_ 0. (0 0. 0. a) (0 0- 0.

U U ~ 0) 0) — 0) 0) CO

(0 a) (0 0_i (0 (0 ~ a) (0 (0
-~~ 0) ~~ 0) ~~ a) U ~~ 0) 0) a)

~ a)
5-. U 0) = a) —
Li ‘ -  — — CO —

— CO — CO ,- .— CO ,— — .0
CO CO CO CO .C CO CO 4)

— 

4) C .0 4) .0 C 4) ~~~ ~~~ a)
V .C 4.) .0 C

C U) 0 1. 5-. 4) 4-1 0) .0 .
~~

) 4) >j ’  0 
~-. ~ “~~ 

4- X > 0 C C 0)
‘.- 0) .C 0 ‘*- ‘,‘- a) ‘4- .4- a) i—

/ 0 - 4- U, 4..) 4- 4- U) U, 0) 0 4-) a)

I t 4- 4- 4- 4- 4- 9- 9- ~~- 4- 4- 9-
0 0 0 0 0 0 0 0 0 0 00

Il, 
~. 5-. 1. 5-. 1. 5-. 5- 1. 1. 5-. 1.
a) a) 0) a) a) 0_i a) a) a) a) a)

— .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~= = =C C C C C C C C C C

C C C C C C C C C C
0 0 0 0 0 0 0 0 0 0 0-, .4- .4- •4- •4- .4- ~4- •4- •4- •4- .4- •4-
4-) 4.’ 4-) 43 4.) ~ .1 4)- 4) 4) 4) 4-)
(5 (0_ (0 (5 (0 (0 (5 (0 (0 (0 (5
0 0 0 0 U U 0 0 U 0 0
.4- ‘4- ‘I - ‘I~~ •I~~ ‘4- ‘l~~ ‘4- ‘I~~ ‘1- ‘P~
4- 4- 9- 4- 4- 4- (4-. 9- 4~ 4~ 4-
.4- •4- •4- .4- .4- •4- ‘4- .4- .

~~~ •~~~ ~~~ C
r 4’ 4’ 4’ 4’ 4’ 4’ 4’ .4.) 4’ 4) 4)

C C C C C C C C C C
a) 0) a) a) 0) 0) a) a) a) a) a ) U )
V .0 ‘0 ‘0 ‘0 ‘0 ‘0 V ‘0 ‘0 ‘ 0 > ,
-4 -4 -4 1—4 1.-I 1-4 — 1-4 1-4 — C))

1’
—

(0 C’)- 0) 0) 10’ 0) 10’ 0) 10-
C — — C—.) (‘4 CV) C’) 10- 10- U)
E ~~ 0) I I I I I I I I I

U) I I ,— 5-0 — (0 ,— ‘.0 .— (0

— (0 — — C’.) C’.) CV) C’) ~ J- 10- U)

~~~~~ U~~~~~ Li 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _—

4.-)
2 (0

Li.) E2 _
~~~~~-

— c ~~ ‘~~~ ~~ 10 10 ~~
- 10- 10. 10- 10- 10’

La. ‘ ‘  — — — — ‘ —I- .~~~<C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Li 
~~ 

—

-4

-4 Cl)
4.) I I I I I I I I I I I

I I I I I I I I I I I
~~~ ~~~~~~~ I I I I I I I I I I I

~~~ 
— — —LU -~ . ,  _ C) —

4-’ F- F-- F- F- F- F- I- F- F-- F- F-U) 
- a) U) U) Cr) C/) (I) Cl) U) Cl) U) U) U)

2 
E >-. >. >- >. >. >- >- >- >— >- >-

C ~~ U) U) U) U) U) U) U) U) U) U)
0. — ‘ ‘  — ‘ 1-

C ~~ — -4 -4 -4 _. -4 -4 -4 — 1-4

LU

C <C CC) Li C LU La. (0 — ‘~D ~~

3-33



— — — I Card : 9

4- in 4.) 4- 4- U, U, 0) C 4) 0) 4)

— 0- 4.. 
~~ 4- 4- 4. 4- 4- 4- 4- 4- 4- 4-

0 0 0 0 0 (‘I 0 0 0 0 0 0
0 5- ~. ~. 5.. 5. 5.. 5- 5 .  5- 5- 5-. 5-
~~ .~~‘ .~~~ ~~~ .~~~ .~~~ .~~~ .

a) ~~~ .
a) 

.~~~ .~~~ Y
4) 4.) 4) 4) 4) 4) 4-) 4.) 4.) 4) 4) 4.’
C C C C C C C C C C C C
0) 0) 0) 0) a) 0) 0) a) 0) 0) 0) 0)

— .0 ‘0 ‘0 ‘0 ‘0 ‘0 ‘0 V ‘0 ‘0 ‘0 ‘0
•4- .4- •4- ‘4- •1~~ •I~~ -— •4- ~~~ .4- ‘I- V~~

0 U 0 U 0 U 0 0 0 0 0 0
‘4- .4- ‘4- •4- ~4- •4- .4- •4- •4- •4- ~4- ‘4-
5- 5- 5., 5- S.. 5.. 5- 5- 5- 5- 5.. 5-.

= 0) 0) 0) 0) a) 0) a) a) 0) 0) 0) 0)
E E E C C C C C C C C E

— = = ~~ = = =C C C C C C C C C C C C
— (5 (0 (0 10 (0 (0 *5 (0 10 (0 (0 *0.0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0 .0
(0 0. 0. 0, 0- 0- 0. 0. 0. 0. 0. 0- 0.

— — 4-’ — — — — p.- — I- — —
<C <C C <C <C <C <C <C <C <C <C <C

1~ (0 C’-) Co 10’ 0 CC C”) Co 10’ C’4
U. C 

~~
. Cs-) C’.) (Y) 10’ 10’ U’) U) ‘.0 N-

— E 10’ — I I I I I I I I I I
I I CV) 0) 5)) ,— N- CV) C) U) — N-

— N- — *- Cs-i V) CV) 10’ 10’ U) (0 ‘.0
I-

—
0.

4’

LU C ~~ C C C C C C C C C C C C
= - E = = =— (0 

~~ _
~
j -.~~ 

_.j _I _~I ..l ... ) _1 _I _L _A
~~ 5-- C) C) C) C 0 0 0 C) C) C) 0 C

C) Li Li C.) Li Li Li Li Li Li Li Li0-
— __________________________________________

0
Li C CO Li C U_i La. (0 — ‘-~ ~~~ -.1

3-34



I Card : lOa

4-)
— 4-)

4) ~~ 4~.) a-
\ 4-’ ~ -4-) ~~ 4-)- ~~ 0. 4) 4..)- 4-)

0. 0. 4) 0. ~~(0 / 0_ 4.) C)- 4-’ 0. 0. ~~ 4) 0- 0. 0
C) — 4) ~ -4-’ ~~ 4) 4) 0 4-)- 4-’

0 ~ 0 ~ 0 ~ ~ 4-0 0 0 0 4- 0 0 0
4- 4- 0 4-

4- 0 4— 0 4- 4- 0 9- 4- ~-
~~ 0 0 0 0 ~ 0 0 0

0 ~ S..
Li~~~~~ ~ 0 ~ 0 ~~ ~~ 5- ° ~~0 5- 0 5.. 0 0 1-. 0 0 .0
— 5.. 5-- 5- 5- .0 5- 5- 4)

‘0 .0 4) .0
4-’ 0 ‘0 4~) .0 .0 C 4~) .0 . a)

a U) 0 5- 5-- 4.) 4) U .0 4) 4) >
0 5- 0 ‘~~~ ~~ 9- X > C) C C a)

- ‘4- (1) -0 0 0) •4- .
~~~ a)— 4.) 4~ U) 4) 4- 4- U, U, a) C 4) a)

0. 
~~ 4- 4- 4- 4- 4- 4- 4.. 4- 4-— : 0 0 0 0 0 0 0 0 0 0 0

-~~ 5.. S_. 5-~ 5- S.~ 5-- 5— 5- 5..- S.- 5-

~ 0) .~~ .~~~ ~ ~dh) ,~ ,~~~ 
(5) 

.~~~ .~~~ .~~~
C 4~ 4: ~ 4: ~ 4 ~

4~.) 4) 4) 4) 4) 4-) 4.-) 4-3 4-) 4-) 4..)
— C C C C C C C C C C C

0) a) C)) (5) Cl) a) 0) U (5) (5) U
.
-

~~ 2 ~~~ 
.
~~~ 

.
~~~ 

.
~~~ 

.
~~~ .2 ~ .

~~~ 
‘2

— U 
•
0 0 ~~ 0 0 U 

•
0 Li U

(5) 0) (5) 0) 0) 0) Cl) 0) a) U a)
E E E E E E E E C E C
C C C C C C 0 C C C C
(0 (0 (0 (0 (0 (0 (0 ‘0- (0 (0 10

U. ’ C .0 C .0 C 0 .0 .0 .0

I- C4 ~~

5-0 (0 ‘.0 (0 5-0 ‘.0 ‘.0 l.C) (.0 5-0 5-0
0. ‘

~~~~~~ ~~ <C <C C <C <C <C <C <C <C C <C
C -

~ i
C ~~~~‘—a +—‘ I I I I I I I I I I I

I I I I I I I I I I I
I I I I I I I I I I I

C) C O ;  D
U. -

Cl) ~~~~~~~ 
—

LU - C —
— — C”) C”) 10- U) (.0 N- Co 0) — —
La. CC = — - --~~~~~~~-

-
~~~~~~~

.- S -- ---
~~~~~~~~~~ 

‘— ‘- ‘ — -.. -

— — 
~~~ ~~ C~ C~ ~~ ~~ Cr~ ~~F-- ‘- C C C) C C C C) C C C C

- = = = = = = = = = = =LU — 3 3 3 3 3 3
C:, (0 ~~ ~~ C) C) C) C) C) C C) C C)
— C). 0. 0. 0. 0. 0. 0.

o Cl0. _, <C CO Li C LU U.- (0 = — •-) 
~~~

3-35 

~~ -—



‘4- 4- I4~ 4- (4.
•~~ 0 0 0 0 0

5.. 5.. 5-. 5- 1.4 a) 0) 0)

— u — 

11111
~~ N-

~ I I U) C’~l 0)
Li — Co

0.. ~I-
~~ C -  (5
C C

> 0 5-~~ (0 5-0 (0 (0
0-

~~~~~~~~~ U. C <C <C <C <C

Li
C
0.

U,
4)

I I I I I
C I I I I I

o CO ~~ I I I I I
U.

U)
0. — - -_
La) 

- ~
, Cs-.) C’) 10’ U’) 5-C

1-4 a) — — — —U. <2 4) ‘ 
_

— — dl
F- C C C C C

IS = = =LU
0 ~ 0 0 0 0 0
— C). ~~

— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _-

— 
~~ <C CO C.) C U_i

3-36



5. 1 Card: h a
C 0 C
.4- 4) 4) ‘4- .4- 4) 4)

U, U) U, In
‘0 ‘0 0 ‘0 C ‘0 ‘0 V 0 ‘0 - 0
C ( 0  a )r -  a)., C 0 ( 0  a )’~~— 0) 0 . r 0  0 . 1 0  U U 0 . 1 0  0 . 1 0
0-4 )  0) 0) 0-43 0.4) 0) C))
)( U) U) (0 C/) (0 )( a) )< in U) (0 U) 10

‘4- C E C E  5-. ‘~~~ C E  C E
Cl) 0 ‘0 ‘0 a) C)) a) C ‘0 ‘0

— 0) 0 0 — 4-)- ‘— 0) 0 a) 0 a)
(0 — (0 — (0 4’ ~~ 4’

5 . 5 -0 5 - 5 - 0  ~4- “~~ (0 4’  5- (.0 C) 5- 5-0 0)
3 — — 3>)  3 a) . — 5 -  ,— S . .

(5 ~~ -~~ V V 0_i 0) a) .~~ S.. = V 4) = V 4)
Li 04 )  0 (0

5 - C o  ~~~a) ~~~ a) 5 - 4-)- 5 - C O 4 )  ~~ a ) > )  ~~~U > )/ C u_i u_i 5.. E 0) u_i (5 LU (0

4— v I C I C 4 - . 0  4- VI >) I C a) I C U
— C) ~~~~~0) 0* 0  0 ~~~0) 5- ~~~C 5 5 -

(‘4 (5 4-)- C s - J 1 0 4 - )C’4 (0 C\J (0 5-
‘0 U) C’-) S.. C’.) 5- V ’ 0  ‘0 U) a) (‘4 5- 4) C’) 5- 4-’

0 ~ )- — — a) a a-I ai — ‘0- —0. 0) V V 0. 3 0. 0)4) V .0 V . 0
4.) C — — 0 0 ( 0 — —U ) * 0  ( C E  ( S E  U ) 4-)- U )1 0.0 ( 0 EV  ( D C V

~~t .~~~ ‘0 5- C -~~ C .
~~~ ‘0 ‘0 5- C -~~ a) C -~~ a)

0 0 0 C( 0  C ‘0 0 5- 0 5-. — ;  5.. 
~~~ 5- ‘.‘- Co ‘~~~ Co = 5 - U  ‘~~ C o 0  ‘~~ C o 0

-
~~ C’) 0 0 4) 4) 4) 4-’ 04 ’  0 0 5- 4) C 4-’ ~~

—~~ 5- 4- • 4 - 5 - 0 _ )  ‘ — 5 - a )  5 - 5 - f l  5 - 4 - Q  ~4- 5 - 5 -  • 4 - 5 -~~~- 4) ‘0 0 0) ‘0 0 0) C ‘0 0 (5 ‘ 0 0  (0-~~ U_i Cl) Cl) ‘04 -  5- ‘04 -  5- LU ‘r LU a) 5- ‘ 04 -  C ‘04-  C
1-I 5 - 0 )  (0 (0 (0 10 10 m 5 - ( S  (0 (0 ~~5- ‘ 04 )  ‘ 04 )  (~) ‘ C ‘0 ‘0-~~ E 4 - ( 0  5 - C  5 - C  C 4-~~~ 5 - 0 . 0  5 - C ’ 0—a C 4’-’ 0 0 ) > )  O U > , ~ 0 a ) a )  0 0 ) 0 )

I >, 4- 0. 5- 4- 0.. 5- I E I >,‘0 4— 0.. 4- 0.—4 C’) 5- >-, )< 0) )< a) C’.) .~~ C’) 5- U >( — —C’J Clj 5- Lh O.) 4) U ,a )4 )  C’) C s - _ i a ) , —  U ) a ) a )  U ) a ) a )
‘— 4) Cl) -I-i 4) 4-~ 4.-) — — 4—’ — 4-> 0. -4-) 0.

4) 4-)- C — (0 C .— (0 ,— 4-)- a) 0.— 0 C — 0
4- (0 4-’ U .— . 0  a )* — .0 4- 4-- (0 0. a) — 5- a) — 5-
0.0 *0 -_ ‘~~~ ‘~~~ ‘ 0 fll 0 .0 0 ~~ •~~~ 0. ‘ ‘~~~ 0.

5.~~.0 0 3 . 0  0 3 . 0  5 - 5 -  0 3 1  0 3 1
5- Cl) ~4- Cl) ‘~~~ C)) 5- 5-fl 5- C)) 0. ‘~~~ 4- ‘~~~ 4-

(0 Cl) -I-’ ’0 4— 0) 3 ‘.4— U 3 0) 0) a) 4) I 4- 0) — 4- 0) —
S . 0C C) 4 — 0 0  4 —0 0  .0 0) .0C4— 9 — 0 0 )  4 - 0 0 )

E~~~~~~3 a ) 5~~4) 0 ) 5 - 4 )  E C  E~~~~— U 5 - U )  0 ) 5 - U )
—~~ ~~~00 00 00 ~~~(0 ~~~0 a )  0 0  0 0

0 4.) C) 4- (0 Li 4- (0 5.. ~~ U U, Li 4— (0 Li 4-. (0

C 0) 
~~~

- C) N- 5-C)- C 
— cs-i CV) C’) 10-

10 — I I I I I
I I C’) C) 5-C) — 03

— 5-C — C’—) C’.) CV) C’)

~~

(0 C) U) C) C 5-0
5- N- N- 5-C) 5-0 N-

U. U. U.. U. U.. U. U. U.

Li —

C’.) Cs-I
LU Li~~ I I I I
(0 Il) U, U, U, 1/)-4) 5- 5- 1 5 -  I I .
<C —‘j I 0 0 )  0 a )  0 0 )  0 a )
0. : — -I.’ — .1-’ I I — 4-3 ~— 4)-

I ‘~~~ 0) ‘ 4 - a )  I I ‘~~~ U ‘ — a )
3: ‘~~ .

~~ C -~~ C I I -~~ C .~~ CU_i CO
F- 

- —

>- ‘
~~~~ 5 - —  C’-.) C’) 10’ .- Cs-) CV)
:~~~~~~~ C’) (‘4 Cs-)

~~ 

C”.) (‘4 (‘-4 Cs-) C’) C’) C’)
C’-) C’-.) C”) C”) C’-.) C’)

<C — — — — — — —
(5 Ci.. La. La. U. U. U.

— 0- ~~> 
~~‘ ° °Li Li Li Li Li Li Li

C —

<C CO Li C U_i U. (0
— — —

3-37



— — — I Card: iha
(5 4)

U)
V ‘0 4.-)- C
C C U ,  V~~—— 0) 0 ) 0  0 ) 1 0
C). 0-’4- 0. 0)(0 X X I S  I0-
a) 0)0) VI

‘0 (5
‘—a) r-

- ‘ 0 ( 0 4’
- — .—  

~~~~~E

5- 0- 0 34 3  0)‘0 
- 

~~~0) 3 5 - — a )

C) 5 0 5... UV I C) = 405 -a .  5- 5.. U 4-)
— 0 1  0 U ) * 5  ~~~ 0)
( 0 /  0)0 U a) L UVS . .

‘1- 4- 4- a) 4-’ 0 > )
— 0) ( 0 5 -

~~ 
‘0 0) ‘ 0 0> )  ( ‘ 1 5 - a )

0 a) U ,  0 ) 1 0 5 . .  C’-.) 4-)
0. 0 . 5 - a )  V 4 ’

4) (0 4-)

~, U, U)- L . 4 ~> 
~~~~~E.0t ‘~~~ ‘0 4-’ ‘00 (5 (0 .)~

5-. C U ) 4 )  C 4 - . 0  C V-
~~~~~~ u - 0 a )  = 0 0 3 0)

U, 0 ’ . - C)  0 a ) V  •-  S..
a) 5 - 4 0 5 -  5 - 5 - a)  4 3 5 - 0

— 0 0) 1 0  ‘~~~ 5- ‘0 ~~L U 1 04-’ L U 9 - 0  0 4 - C
E ‘0— C >) >,5.. (0V

-~~ ~~~~~~~~ ~~~ 5 - * 5  C V
= a) =~~a) 5 . _ a ) a )—

, I 5-0 4-’ I 4 3 . 0  0 0-—
C’) — 4 )  C”) 4-)- 0) 9- )( —

— C’) (5 Cs-I fS — 0 ) 0 )
— A l .0 r’..0 4.) C)~— 5 - 0)  0— 0

- 9 -U V  4— a) 0. 0)~~~~ 5-00)0) 04)0 ‘~~~‘s— C).
0 5-  C L .  0 3 1

- 5 - 1 0 0 L . 0-  ~~ 14..0 ) 5 - E  0 ) 0 1  4 — 0 ) i —
5 .0 5.. .0 0 (4- ‘ 4 - 0 0 )E 5 -  — 0 ) 5 - U ,

= 00  C a )  0 0—1: 9- X ‘~
- (fi 5-) 9- 45

—

—;
~~~~~~~~~~~

0 U)
5-)) U) 5-0
I I I

~ ‘0 — 5-0C/) LA_i 4 5-) 10’ U) 5-C)

~~

Li
— C~~~~~~~~ 9 9
U. ~~~ 0 5-i’) 5-0U. 

~ u U.. La. U.

~~ 
4 — _______________________________

Li ~
U_i (‘4

~~ ~~~~4) U,
I L .

<C —
~~ 

‘4- 001
0. - C I — 4)

I I
3: 03-s- I I ~~~~~U_i 

-
F- -

—

U) - — —
>. —s ~~ ~

, 
— C’)

C/’) 
C~~=o C’) C’)0. - 4o C’) C’.) C’)

C I. — I’-~~ —U_i U.. U. La.
0. C 0 0

C.) C.) C.)
C — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

LU C
0. — = —

3-38



I Card: lib

‘0— - 4-’ C
i C a )  C))

.~~~0) C).
5- X

.0 U , ’ 0 f 5  U’0
— ‘0 .— 4) Cl)
— C — —

= V  >-, ——0 5- -‘- 0)
‘0 5 - a ) a )  3 0 .
5- 0)4) 0
VS LU C 4-’ a )5 - .
Li =1 0 (0 00 .

5.- .0 .5 -  I
— C 04—

E V ’ 0  t4. _
I a) a)

C cs-. J E 5 -  V U ,
0 C’4 .)~~ Q a)

— E 0 . ( 0
4-, 3 3 - 5 -
a. ‘—~ 

(0 U) +-’
‘~~~ (0 5.. V U )
5- C. 0’0 C C
U 0 9- a )  .,‘-
U, ~4- *— 0 ( 0 4 ’~0) 4 3 V~~~ 5 - 0 ) a)
C - — Ca) (D C))

‘0 0) 0. U.) S..
‘00-0 E I S
( D X L .  .~~~4)

— 0 ) 0.  C
5- I E U ) > ->
0 — 4 -  I 5 -
4-~~~~~~ C’) a)

., —a )  (s-_i Al 43
- 4 - ’ 3 U,  — 4)

C I n f o
- U U ( 0  4 - 0 _).0

00)
05 - 4--> CV
4 - 0 U )  S.~~ ( 0 a )
4 - 4- C  0 ) 5 - 5-
4- ‘— .0 0
a ) V ( 0  E S . - E
0 0 ) 0 )  ~~~~0 L

- L i O C (0 3 : 4 - C O

U,
C
C CV)

— 33 —
0 I I

C/I Li — 0)
I— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3:
LU 4-)
—4 (0-
Li (.0 C

L a . -  0 C It)
U. U. U.. U.
U_i
C —
Li

-FLa) - U, I

~~~~~~~~~~~~~~~~~~~~~ I~~~~<C ~ 
0 0 )

0. CO~~ ~~ r’~~ 4-)- I
C 3 - — 0 )  I
3: - -.~~~~~E I
LU _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C/I -
~~ C’)

>- -‘, 5- .‘
U ) < C~~ a) C-”) C4)

4) ..

3: - U C”) C’-)
C - C (‘4 C’)
0. (5 — —<C — a. U. U.
U_i (5 C) C)

0- Li Li

C — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U.) C
0. -~ <C CO

3.39



— — — I Card: 12

C-.)
— 0

‘1~~
I.

‘0 (5
5- 0 0 0
(0 a) ‘i- ‘4-
Li 0 5- 5- CV)
— 1/) (0 (0

C 0 V
C a) a) 5-

U U (0
C U) U) U
0 U,

‘4- 4.) C C C
4’ C ‘ 0
C). a)
‘ E (/~ U)
5.. C 4-) 0)
U 0 C 5.. C
U, 5- = ‘I-

~ 0) -— .4.-) 4—
C a) U , ’ a )

C i—
a) a)

U,
- .4..)- 4..) 4.1 )/I fS

a) a) a)
0) 0) 0)1— 4/)
5 -— ’. 5- 5-U ).,-

- f 5 ( 0  45 (50
4..) 4.) 4) 0-3 .

VI
4- 4- 4- U)
0 >- 0 0V I L U$ U_i
5-~~~ 5. 5-C) .
0) 0) 0)1-- a)
.0 V I . . C) -’ .  .O V) I.
E EC)  Eu _ i a)
= C ~’J V l ~~~~~~~~z-.--- z -’— ~~~~~~~~~~~~~

(./) -LU I/I
0. C

E U)
F- 

- 0 —U) — U) — Io o I I
3. - Li — 5-0 —

C ,
- 4-)

C

5 - / c  5-fl 5-fl 5-fl
F- U. .- ~ — —U_i - —
3:

LU

- 
Li. ‘4-

4/) I I I

o —~~ S..
0. — 0)
— -~~ 4..’
>. C _ ~ I—
LU (0 C/I

5- >- C
F- (5 LU U_i C).
U_i 3. Z ~~(0 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _0. — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C C
F- — <C CO Li

3-40

-_ __~~~~__



— — — I Card : 13

U, 5-fl U) . U, U)
4-> 4..) 4.) 4.) 4.)

— a) a) a) a) a)

~~~~~ 0) 0) C) 0) C))
4-> $.. 4)5- 4 )5 -  4)5 - 4..)5..

.0 5- ( 5 4 5  (0 (0 ( 0 ( 0  4 5 ( 0  ( 0 4 5
5- 4) 0 .C .4-) ,~~ 

-4.)- . .4..) ~~ .4-)- .0 .4..)
C’) ~ 0 ~~~ 4- 4) .4..) 4) .4.) 4)
— 4- 5.- 5- 5- 5- 5-

5- 0) V I O  U , 0  U )0  Ifl O
0) 0 C U 4- a) 4- a) 4- a) 9- a) 4-

‘0 C 4- ‘4- 4-) 4) 4-3 4.) .4.->
S.. ‘4- .0 (0 4.) (04 )  (0 4) C5 -I..) (0 4-)

r V 0.) U 0 0  0 0  0 0  U C  0 0
Li 1 C C .r— O) ‘ 4 - a )  ‘ 4 - a )  . 4 - a )  .

— (0 0 0 V E  V E  V E  V E  ‘0
- -1-> 5- 5- C a) C a)  C a )  C a )  C O )

U) 0, U rr- ‘r ‘4- ‘4 -_  ‘rr
0) a) U a) a)

C — — — C C C C) C
0 U U a) — — ,— ,— — — — — — —C C C (5 *5 (0 (5
4) 0 0 0 v U  V U  V U  V U  v u
~~. 0 0 0 .

~~~ .4- .4- ‘4-
.4- U, U) U, 

~~~~43 ~~4 4..) 4’ 43 4)
5- 5.. 5- 5- .4- .4- ‘4- .4- ‘4-
U a) a) a) v 5 -  v 5 -  V S . . .  v 5 -  v 5 -

— U, 0- 0. 0. U U U U Ua) C’) C’) C’) C’) CV)
C -

~~ ‘0 ‘0 a) a) a) C))
U U CI) 5 - . 0  5- . 0  5- ~C 5- . 0  5 - . 0
C C 0 043 0 4—’ 0 4 )  04)  0 4 3
S.. S.~ 5- (4.. 4- - 4— 4— 4—
(5 (0 (0 U, U) U, U, U)
3 3 3 C) -— C “— C ~~~ C) ~~ C) ~4-
C C C ‘ ‘) • _D • • •
= — r-. — r-. — — —

( ‘ 4 0) Cs-I a) Cs-I a) C--l a) (‘4 4)

4 4- U 4- 4 - U  1 1 1 5 -  1 1 1 5 -  1 1 1 5 -  1 1 1 5 -  1 1 1 5 -
05.- 0 0 5-  —~~~ ‘-~~~~ ‘—~~~~~ I-

= —---4) ——‘— 4 3  —-—- 4) . 4 )  —-‘-- 43
— 0 4)  C 0 4-’ ‘~~ Lfl ‘ D  U) ‘~~~ U) ‘~~ U) ~~ U)

-
~~ 0 U, O U  0 U )  • 4 ) 0  ..4 Q ‘ 4 ) 0  ‘ -4.’ 0 ‘ 4-) 0

‘ — O  ‘ - ‘ 5 -  “— 0  ‘—‘ C O. — * C 0- ‘ — * 0 0 -  ‘—4 C C). — C C ) .
— - 4-’ 0- 4-’ 43 0. “— a) -— U 0) -.- a) ‘— a)

0 04 )  0 F- E .0 ‘— C -  I— C .0 I— E .0 F- C-C
(S-C ( 0 U,  (S-C U) a) 4) U) a) 4) U) U 4’ U) a) 4) U) a) 4)
5-43 5- 0 5-4)  C — “— C — “- C — ‘*- C) — ‘*- C) — .4-

La_i La.. “~~~ La. C). U. ~~~ C). Cl) ~~ 3.. a) 3 3. a) 3 3.. a) 3 3. 0) 3

U,
— C

C (0’ C’) C 33 ‘0 10’
5-0 C’) C’) (0’ (0’ U) ‘0

— 03 — I I I I I I
‘<C ~ 0 i I N- U) C”) — C)) N.
F- -

~~~ Li — 0) — C’) C’) (0- 10- U)

~~
- U )

F-
E
3: -
U) I I I I I I I I
-.) 3 I I I I I I I I
U.) I I I I I I I I

F-- -
U_i
(0 - 5- — — — — -_ — .—.
0. - a) -~~ ‘-~~ ‘-

~~ 
.-

~ 
‘_)

<C -
~ . 4) — .‘ — — — — — —

I— .. cs-_i C’) 10’ U) 5-0 N- 03

C 
- (D I— I— I— F- F- I— F- I—

U) 5- U) U) C/I U) U) U) U) U)
3: (5 C) C) C) C C C C C
0. 0- ~~ 3. 3. 0.. 0. 0. 0.
<C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C

— 
<C CO C.) C LU U. (0 =

3-41



~~~~~~~ 

• 

~Car d : 13

C L .
1 ‘~~~0 a) U

4- 5- 0)
— C C .0 0. .

0 r 4-) U , U > ) C O
‘4- C ‘ (54 r
4-)- V a )  U_i

C a) ( D I n
‘I- ‘-4 0) C). ‘4-

~ 5- —
o v~~ 

4-) 0 .C) U)

— U, ‘~~~ ‘04) C’) .— U )L .V 5 . .
(5 .~~~r 0 0 ) 4 5

5 - 0  . C C 3U
0’— 4)01 0
4- 4-) U.— 4--~~ ‘I - 4- U ) — 0
C L .  0 0

. 0 ’~) a)9- 5-
—

- a ) a )  5- 4._i- a)
- Il -C L. (5 .0

- 4’~~~ 00
4— 4) ‘— -4-)- C

C U,
* “ - ~~~~0 a) = E

I—.’ C), 5 - C
—I- —--- • .  C

F- C ’ J.0 LU 4J-a) .,-
U) 1 4-)- 1-- U) C). X

* C — - r -  C O  >~(5
0 -3  ~~

- C),4J~~~

C
~~~~~C C’-)

~~~~~~~~~ 
N.

<C 0
~~~ ~~I— 1~~~L) C/I

<C ~~~~ -•-
C

—
~~~~~4)

U_i ~~~~ (0
0. C C’)
~~F - L i ’  0 33
U) ~ LU U..

~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-4U) -~~~

z
Li.) CO
~~U_i I

—

U) ‘~~
(0 -, 5— —

0.) -
~~

C -
~~ 43

I- -~~~~~~~ 0)

C — ~~~~~~~ ~:
‘-

LU 5- 4/)
45 0

0. 0, 0.
C 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C— —— — —
3-42



I Card : 14

4-) 4-) 4--; 4) 4->
C C C C

— ci) 4) (1) a) a)
~‘ .0 C E E C C

a. 4) 0) a) Cl) a) a)
- 4.) r) — — r- — —

a) 4) a) a) U
.0 5-

- 5- 4) 0 4-’ 4~> 4-> 4) 4->
0 ~

- 4- 45 (0 (5 (5
4- .0 ‘) o ~~~ .0 -

~~ C ‘ D  .0 D
‘0 -~ S.. C) 4) 4) 4-’ 4..) 43
5.. C) 0 0 a) Cl) a) a) a)
(5 0 4-. ‘ U) 5- U ,5 -  U ) 5 -  U , 5 -  U , 5 . .
C.) W ‘4- .0 U C)) U U
— ‘0 a) U .4..> 4-> 4.) 43 43 4) 43 4) 4) 4)

C C ( 0 U )  ( D I n  ( 5 U )  ( D I n  (D I n
(0 0 0 0 0  0 0  0 0  0 0  U C .~)

- -4-’ S.- 5- ~~~ C), ‘,- 0- ‘.-‘ 0. ‘~~~ 0. ‘~
- 0-

— - C U, C). 0 V ‘0 V ‘0 ‘0
• 0 C L .  0 5 -  0 5 -  C S . .  C 5-

‘4- — — 4- 0 ‘ 0 ‘4- 0 ‘F~ 0 r 0
~ 4-> a) U a) 4- 4- 4— 4- 4-

• 0- C C C (V) 
~) CV) C”) C’)

C C C ‘— 4.) c.... 4.> ,-~~ 4.) ,- .4 )  , —4 .)

~ 5- 0 0 0 0 C C C C
U U, U) U, Al A~ Q) A r  A l Al

— V> 5- 5- 5- E
4) a) a) a) — 0) — a) a) ‘-‘ ‘-‘ a)

0. 0. 0. — r — ,-
5 - a )  5 - a )  5 - U  5- 0 ) 5 - a )

‘0 V V 0 0 0 0 0
(0 

~ a) a) a) 4- — 4- (.4— — 9- .-  4— ,-.-
C C C (0 (0 (0 (0 (5
S.. 5- 5- C U  00 C U  C U  C U

—4 (0 (0 40 • ‘4- ‘ .4- . ‘r’ . ‘4- —
3 3 3 4— .4-’ 4— 43 4 — 4 )  4— 4-’ 1— 4)

‘I— ‘4- ‘4- .4— _ !
~~

.! ‘~- 4- 4- 4 4 5 -  1 1 5 -  44 5.. 1 1 5 -  I l L .
0 0 0 U U 0 0 0

U. —. 4—.

C C C 3 U) ‘~~ I/I ~~ U) ~~~ U) ‘-‘b U)
O W  0 0.) 0a) — ‘ 4 -  ‘~~~~‘ “ ‘ 4 -  “4-

‘4- 5.. .4- S.. ‘.- 5- s-4 — . t-4

~~~~~~~ 4) 4.) 4) ~~~. 
...,~~~~~ ‘—‘4- ~~ - —‘4-

0 4-’ 0 4 3  0 4)  F- ‘) F-- Cs-_i F- C’.) F- Cs-I I— C’)(0 U) l O U )  (5 U) U) I U) I U) I U) I 4/) I
* 5.. 0 5. 0 5.. 0 0~~—* C ~~~ 

,—
~ C .—, C —U.) U. 0- U. 0. U.. 0. 0. -...- 3. — 0. — 0..—’ 0. —

—I• U,
C
C Cs-I C (0 5-0-w 5-0 C’-) C’.) (0- •10- Lfl cO
— 03 4- I I I I I I

~~ 0 i I N- It) C”) — 0) N-
- Li — 0) — C’) C’) 10- 10’ It)

<C ___________________________________________
I-
<C —‘Q 4-.>
C (5

~ C’) CV) C”) C’) CV) C’) C’) C’)
U~> 4 ,5 .  . . . • .
~~ Li - 0 CO (0 CO 03 33 33 03 (‘3

- U. U) La. U. U) U) U) La. LU

~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C_c)
I— .,_ I I I I I I I I

C3 ’~ C I I I I I I I I
La.) = I I I I I I I I

U.) -
j  —a — ___________________________________________

U.) -

F- I.. 
~~~ ‘~~~ ‘~) ‘) ‘~

) •_) ‘_)
LU <C ., a) — — — .‘ —

4’ — (‘4 CV) 10 It) (.0 N-
0. - C) r- r , — , — —<C - C — 

~~~~ — — —— — ___ —
F- — (5 I— F-- I— I— F-- F- F-- I—

S.. U) c_c) It’) (I) LI) (I) (/~) LI)
C) C) C) C) C) C) C) C) C)
LU C> - 3. 3. 3.. 0. 3. Ca. 0. 3.

C
— C CO Li C LU U. (0 =

3-43



Card : 14

.4-’
C 0)

~ 
.
~~~;~~~~~ a) (0 4 -)

4— 0)
— 0 0) 5-fl

* 5- ..-.
4— 4-)-

(0 4- 4-)- )(

‘0 4) ‘04 -
0 a) 0 ) 0
a V ) L .  5-

5-,) ~~ a)~~~ “ - V .
4 4  L.V

- ( D I n  0~~~0 L .-4 00 a ) U ( 5
4- C). L. 0

—i 0 ‘0 .0
-*0  C L .  U) U C ” )
- ‘4- “ 0 .‘- It .—! 43 4- u_i
.~~~~ 0- C’) a) 0)

.4- — 4-)- C). C).
~ S.. C >) ‘ > ‘~U ,~ 0) 4..) 0 4-)

— C
~ a) ‘—‘ a) U ) 5 - l O~~~,— .,- (0 1--x 5 - a )  . 0 0> )

0 4 ) a ) . C )U,
4 - —  U ‘.—-

~~ (5 4 - U ) V
a C O  0 Uv)

W ’0 ’ O
4-)- ‘0.C 0) L .
“ 5-~~~~~U • D

I S . .  (0 0 ) 0
U 0 05 -

•‘ 0-9-
-. ) U) C 0
* a ) a )

‘—4—4 ——-- ‘ .  = a)
F - C - - )  LU4 34 - ) .0
U) I F - U , U , E
0 —  C 0~~~~~~3.-.-- ~~~~0 . E C

C

~~~E cs-i
‘W~~~~ N-

4- I

* 0 It)
5-0

<C ______________________________________________
I-

C) -
~~~~~~

~~ C”)
LU .~~ I.
0. Li~~ 

0 (0
~ Li.

0
0,

- I))
ci) - k,,

~~~~~~ I

- —

3.44



I Card : 15 
-

I

Li’)

0

V 5-
S.- (0
(0 C
Li U—’
— O r” )

U,
‘00 5 -

C ‘4-~~~~~
0 0

.4- U)
4.) 0 ) 0
~~- 5 - 0
‘4-
5- 4”0
0 U ) a )
~i, O C
0) 0.
0 4-

‘C a )

4)
( D I n

* 
4)3-

- U, I—
- 0 ) 4 /)

-~ LU
4 - 3 :

*-

CM
C
C

‘4,
0
C.) —

3-45



— — — I Card: 16
a)
L.
4-) 4-) 4.) 4-)

— U, 4/) In
0 0 0 0

- 0. 0. C). C). V
* ‘0 ‘0 0) ‘0

‘0 0) V 0) ‘0 V 4-)- 0) V V
—

~~ 
0) .4-) 0) 4) 0) 0.) (5 4.) a) 0)

* 4’ ~0 4.) 
~~ 4-’ 4-) E (5 4-)- 4.)

45 E It
E~~~~r’ ‘~~~

‘0 — ‘i- .4’) ‘i- 4.) ‘i- ~~- 4/) .4.) ~i-

0 ~4’)- .4.) 
~f l 4’ .4’) 0) 4/) 4) 4.)

(0 In a) 4/) a) 41) 41) 0) 41) VI
Li a) 0) a) 0) .0 a) a)

— V .0 43 .0
43 C ‘0 4) .0 .0 C 4-’ .0 .0
In 0 S.. 5. 4’ 4,) a) .0 4.) 4’L. U ‘.- ~~ 4- X > C) C C

— o ‘~~~ a) .0 0 ‘~~~ ~i- a) ~4- ~4- a)
~~ 

9- U, 4’)- 4- 4- U) U) a) C 4-)-

4) U, U) U) U) U, U) U, U, U) U)

f 0-
.4- 1/) 4/) In In U) U) U, U) In In
5- 5- 5- 5.. L. 5- 5- 5- 5- 5- L.
0 0) 0) 0) 0) 0.) 0) 0) 0.) 0) 0)U, > > > > > > > > > >— a)
0 1- 4- I- r- . ,- ,

0.) U 0) 0) 0) 0) a) a) a) 0)
> > ,, > > > > > >

(0 a) 0) 0) 0) a) 0) 0) a) 0) 0)
-~~ 1~~~ 4- 4- I~~~ 4-’ 4- I- 4- 4- I-

.~‘ ..~~ .~~~ .~~ .~~~ .~~~ .~~~ .)-~ .)-~ .~~~—.4 U U 0 U U U U U U 0(5 (0 (0 (0 (5 (0 45 (0 (5 (5
4-) 4) 4.) 4.) 4.) 4.) 4-) 4.> 4..) 4.)
4.) .4..) .4..) 4,> 4.) 4.) 4.) 4.) .4.) 4.)
(5 (0 (0 (5 (0 (0 (0 (0 (0 (0

~ 
* 

‘0 ‘ 0 0 )  ‘0 V 0) V ‘0 ‘0- 0) V a )  ‘ 0 0 )  ‘0 a)a) a ) 5 -  0) 0 ) 5 -  0) 0) 0 ) 5 -  0 ) 5 . .  0 ) 5 -  0 ) 5 -
5- L. S.. 5.~~~ 5- 5.. 5-~~~ L.~~~ L.~~~ 5-~~~

~4- ~~~ 
4,) 

~i- ~i- 4) ~~~ ~i- ~i- 4.> ‘4- 4.) *i- 43 ‘i- 4.)
I.)) I n I n  U, U) U )  U, U) U , U ,  U, 5/) U ) U )  4 1 ) - U )a) 0 ) 0  0.) 0 ) 0  a) 0) 0)0 a)0 0)0 0)0
0 C C ) .  C C C). C C C C). C 0. 0 0. 0 0.

— C
C C’) 0 (0 5-0 (0’ Cs-) Q

C,Q C’) C’) (0’ (0. U) 5-b N. 03
(0 I I I I I I I I

04  
0 I I N. It) C’) — 0) N. It) C’)

- Li ~ C) .- C’) C’) (0’ (0’ 5-fl 5-b N-

—44.)
C’) C’) C’) Cs-) C’-) C’.) C-.) C’) C-.) C’)

-

~~~ 0 03 CC (0 03 03 CD CO ~~ 03 (0
Li ~ U. U) LI_ Li.. Li.. LI. Li. Li. 5.>.. Li.. LI.

—i
.
~~ (IC

U) ‘ .~~~ I I I I I I I I I I
I I I I I I I I I I
I I I I I I I I I I

U_i ~~

C.) 5-

4-
— - 0) 4- 4- 4- 4- 4- 4- 4- 0
<C - C — C--) C’) (0’ U) U) N. 03 0)

45 ~~~ .— .— .,_ __ — -‘—- 
__ 

—_
0 5.. ...J _J ,.J .-.S ,) ..j ,. ..l .._i ,..3
LU (D C 0 0 0 0 C 0 0 0 0
IX 0 ~~ ~~ ~~ ~~~ ~~ ~~ ‘ ~~~‘ ~~~- ~~~.-4
U) — __________________________________________
U)
C — C CO Li C U_i Li. (0 = — ~~— — — .-

3-46



— — — I Card : 17

C
0

—
I

(0
C
5-

N- C O V  -
— 4 - a ) C ’ )

C IX

V
5-
45 ‘ 0 ( 0
Li C 45 a)
— 43 ~4-

(0 L . 0~ i-
a) U, •.- U.
5- 4-)- 0.—

0 .0 0)
0 43 0) 0) 4.3 (5

5., .0 4) 0
4-> C (5 (5 ’.—
0. -.- 4) In.D C)

(0 0
5- ~fl ‘0
0 C a) U
5-’~ 0 IX
a) ‘.- 5- 0
C — — ( 0 . 0 5-

45 (5 0 09 -
3 4.) ~~ (5
3 4) ‘0 U ,a )’ 0.
~~ 

(0 ‘4- ‘4- a)
a .0 > . 00 5 -
- .4- 4 )4 ) 0)-j V ‘0 43
- a) C 5 - 4 ) 0

0. ‘~~~ a ) O 0 )
4 ) 0 )

4- 4- 4 - 0 -U)0 0 < C U , ’. —

* U- :  
~- 5 -4 3  5- 4->

- a) w I t  .‘ a)
.0 .0 0.) U) . 0  C)
E ES . .  )— 4-) 5-

* ~~~~~
~~~ 4’

U,
C
C C
4- U) —0 I I

F- Li ,- U)
10:
U)
0. 4.>
= (5

0 U) It)
-4 La. — —

ci, —
5-
Li_i
(.0
IX

~~~ 
-
~~~~~

-
~~

C ~~ I I

<C c D- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

ci)
_-;

~C) - a)
— < C -~ 4’
..J — a) U)
<C - E F--
5— — (5 3: (3
I— I.. CO F-
<C 40 5-03 0.. 3:

C)
Li_i C

<C CO

3-47
/



i - us

- - - —

I Card: 18

03

-C
5.
40
C.)

U,
— C)

C

~ a
0 ~-4- 0.—
4) 5-(0 ’
.2 C)

4
1. . 00
o 4.>
41) 5 - 0 . )
4) 0~~~C ~~ —

45

( S E

*
.4-a 0 4.)

-a
5 - 0 )
0 ) 5 -
.0 5..

U)
C
C

— 5-C)
0 I
I.) —

(.3
3: 4’

C
C 0 It)

U. —

=
F-
IX
C

_
-4-)

>, I
0.
<C
F 

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

3-48



J card : 19

~~ ‘~1 
a) 0)

- 0) 0) 5- L.
a) a) 0 0 5. %. C C
C C ~~ ~~ .0 .0 0 00 0 F- F- I- I- Li. U.

C)
4-- -4- - . ‘ . ‘ .

0 0 0 0 0 0 0 00 3: 3: 3: 3: 3: 3:
5- 0. 0. 0. 0- C). 0. 0. 0.

C C C C C C C C
0 0 0 0 0 0 0 0

— I 5- 5- 5- 5- L. 5- ~. 5-

* 
(3 (0 CD (3 CD (0 (3 (3

(3 * 5- 5- 5- 5- 5- 5- 5- 5-
3 0 0 0 0 0 0 0 0.
~~~ .4- 4- 4. 4- 4- 4- 9- 4- 4-
~ -:

~ . -i-> 43 4.) 43 4> .4.) 4.) .4-3—‘4 ‘4- 
_4- ‘,_ ‘4_ ‘4~~ ‘I~~ ‘4- ‘4- ‘P.

~~~~~~~~ C C C C C C C C
* 0 ‘4- ‘4- ‘4- ‘I— ‘4- ‘4- .4— -4-

U) 4_ 4— — 4- I— r- .- 4—

5- 5- 5- 5- 5- 5.. 5- 5-
U) U U a) a) a) 0) a) U

C). ~~ 0- ~~ 0- ~~ 0. ~~0- 0 0- 0 0- 0 0. 0
4- C — C — C —

.0 .0 .0 .0 .0 .0 .0 .0
43 .4.) 4-) 4..) .4.) 43 4~

) 4)-w ~
, 

~~ 5- 5.. 5- 5- 5- 5-- 0 0 0 0 0 0 0 0

Li_i 
>~ >, >, >) >,, >4 >4 >)5., 5... 5-.. s._ S.. S.. 5- 5-(0 (0 (0 (5 (0 (5 (0 (0

4-) 4,) .4.) 4..) 4~.) 43 4) 4)
-r ‘r- ‘r- ‘, ‘,- ‘4- ‘r’ ‘r’
4- — 4- 4- 4_ 4- 4- 4-

.;
C) —

U,

C C) C C) C) C C)

4 L i  — C’) C’) (0- Ii’) 5-0 N.

Li
’s’ 

~~ C’) C’) C-si C’) C--) Cs-) C’) C’)

0 4-’ 4- ‘ ‘— 
U. ~~ U. U) U. U. U. LI. U.

1’~~. ________________________________
03*

4/) 4’ I I I 4 I I I I
5- 4- I I I I I I I I

C I I I I I I I I

-J 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

= <C 
- 4- — 4- 4- 4- 4- _‘_ .4-

F- 
‘~ C’) Cs-i 4”) C”) (0’ (0’

0. — a — a — S a p
~~ C-.) — C’) C’) — C’)- — -.-- __ — — S..- •_- S~~- 0. 3. 3.. 3. 0. 3. 3. 0.

>- ____: ~~ =) ~~0. 
~ 

C C - C C C C 0 0- ‘ <C IX IX IX 0. 0. IX 0. 0.
F- CD (3 (3 (3 CD (3 (3 (.3

— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

2 10~ CO Li ~~ LU U. (3

3-49



4 - — - p - - -  
—

I Card : 20

I

0 4-

4)-C 5.
4 - 1 0  0

5.. — 4-
45 0 -> 4  o
C.) 4) 4.) .-‘ .-C O

Cl) 41) 0)’ .- C
— ‘4- ..-- 5-~~n 4,I • >

—
4- 4) .— 0 5-

o 4’ -4-> ( 0 0 5 -
0 ~ )~~~‘- 4 ) > 4 a ) > , —(0

~~ D)U) C) E.0
4) 5- .-  5 - E  a ) U ) 0 . .
3. (0

‘ 4> ‘4.- 4) 0 ( 54 )  C><
5- 0 0 — X
o C ~~~(5
~> 00) 0 U ) C >

C 5.,~...p. 5.,
41)4-
0 1 5  5 - 4 3 5 - 4 5 C~ 4~10> ( S C  0)15

D.E ‘ 0 0
~4)~~~ 4—

~~ )( 0 ->~4 - 4 5  5 . 0 0) 4 0 0 )
E 4 ) 1 5 C s - J . 0O C)Cs)

4- 5 - - U ,  41,a 0.4  •p.. (fl (f l’~~~~~~~ P .4_I

-I C
5- 0) 0 5 - 0 -  0 4 1)
~) 5 -  0 0 ) . o E~~-; .
~~~~~~~ 

0 C UO 5 - 8
~~~

* C O  9 — W C U U . . Q ( S
3:— ~~~ 0 ( 0 3 : C) U

I —
41,

I :

0.

La. -
~~~~~C) - 40

— 5.. 3,
0. LI.

C3: — C

3-50



— — — 1 Card : 21 a

‘0 V ‘0 ‘0 ‘0 ‘0— 0) 0) 0) 4) 01 0)
Ill U, . 5 -fl 41) Il) U)
Ill In In 41) 41) 41)(5 0) 0) 0) 0) 0) 0)

I— U 0 0 U U U0 0 0 0 05., 1. 1. 5.. 1.
0. 0. 0. 0. 0. ~~I I 5.. 5 I I I I.‘0 

~
, 4) a) 4) 4) 4) 5.,, 0) 0)

U U 0 .0 0 U 0) 0 0(0 .~~ 5. 5-. E 5.-. 5- -~~ 5-- 5-.Li E 0 0 C 0 0 E 0 0 C
— — C 9- 9- C 9- 4- C 4- 4- 0

C C
a) a) C a) 0) 0) a) CC .0 .0 0 .0 .0 0 .0 .0 0— 0 ‘4- 0

- ‘5’ 4- I~~~ 4) p— ~— ‘P. 4— I— 4)‘4- 4.) .— ,— (5 — p ’  4) .— ,— (0
- (5 ‘4- ‘4- 0 ‘4- (0 ‘4- ‘r- 0
‘4 ,  0 ~~ ‘.- ~ 0 ~ .,

~~3: ‘.-- Li 4- Li ‘~~~ Li 4-
‘4.- CC  C ‘4- C C 0 4- CC 0 ‘4-
‘~~~ (5 U. 45 4) (0 U .  (0 ~~ lOU. (0 43

— 4’)- r- . 0 .— .— 4.> .— ,— Ca a) 
~~ 0 - U ,  0- a) 0 - U)  0- C 0 - U ,  0- a)

-~ a) 0- ‘0 0- U 0. V
‘0 a ) 5 -  a) .

~~~ 0)5- a) ‘0 0)5-  0.)
‘~~~ 5 - 0  5- 5 - 0  5- ‘.— 5 - 0  S..(31 ‘4- Li ‘.- Li C ‘~~~ Li ‘.-Li .- Li -.- Li C
C 4- 4- C (0 4- 4- 0 C 4- 4- C (0a 

~~ U. — 5- U. (0 5- U) —~~~~~~~ 
.— .0 0 .0 0- .0 0 .0 — .0 0 .0 0-
0- 0 0 C 0 0 C 0- U 0 C0 .4 - C  ‘.- O a) . 4- C  ‘ . - O  ‘ . - C  ~~~~~ a)
a) .0 0 .0 ’.— 5.. .0 0 . 0 ’~~~ a) .0 0 .0 ’.- 5-

- 5- ~~~.- ~~~~4-’ ‘4- ~~~~‘4- ~~~~4- 5- s’,. ~~~~~
— ‘~~~U) ;  .4- U, (0 4- U, (5 .4- U, (5 4--‘ 4- 4 ) .~

... 4..) 43 4 ’ .~
... 4) 4) 4- 4)- .p 4> 4,)

( 0 >  4 0 4 )  V (5 > ( 04 )  (0-> ( 04 )  .0
- - 43 ‘4- (0 0 ‘~~~ (0 ‘0 ‘.- (0 4)

* U) 4) 0 a). 0  0 a )C  a ). 0  5- 0)0  a) . 0  5-5- C C 0 C E “ C C C
‘4- .4 -> )  ‘ .- >)  a) ‘.- >4 ‘.- >4 .0 

~~ >4 >4 0
- U) F- .0 ) — . 0  U) F- . 0  F- . 0  F- F -. 0  F- . 0  U.

LUI

C (0- C’) C CO ~0 (0’ C’) C
.
~~
. 5-0 C’-) C’) (0- (0- U) 5-0 N. 03

03 I I I I I I I I
C ~ 

4- I I N. U) C’) — 0) N. U) C”)1 Li — — C’) 4”) (0~ (0’ U) 5-0 N.
—

CC C’) C’) C’) C’.) C’) Cs-I C’) C-.J C’.) (‘.J

~~~~~~~~~~~~~~~~~~~ a ~~~~~~~~~ CD 0 3 0 3  CD CD
Li ~ Li. U) U. U. U) U) Li.. Li.. U. U.

U, U, U) U, U) U)
a) a) a) a) a) a)

I 4) 4) I 43 4-> I 43 4) I
I C C I C C I C C I

<C : I C C I 0 C I C C I
F- - .5’ ‘4_ ‘4_ ‘r- ‘4~~ ~4-
<C - C C E C C CC

LU 4- 4- 4- 4- 4- 4- 4- 4- 4- 4-

5- 
— — — C’.) C’) C’) C’) C ’)  C”) (0

C’) C’) C’) C-4 4” ') .-

3: - <5) 
~~, ~~ 3.. 0. 3.. 0. 0. 0~ 3. 3.

<C - C 
~~ ~~ U) U. U. U. U. U) U. U)

— >( >< >< >< >< >< >< >< >< ><
0. 

~~ E
3, F- F- I- 5-’ 5— F- F- F- 5— F-LU

IX — __________________________________________

U) -<C CO Li C LU U. (3 .-

3—51



—- — —-

J Card : 21b

‘0 ‘0 ‘0 ‘0—I 4) 4) 0) 01
r I I Ii) U) 5/) U)

~ 
4) 41 41) In 5-I, In

.0 CC ~~ U 4) 4) 4) 4)

~~~~~~~~~~ 4~~ 4~~ ~~ ~~ ~~
. 4 ~~- 0. 0. 0. 5-.

I I I‘0~~~~~~ ,~~ -~~ 5.. ~ ) 0) 5.. 4) 0) -~I. ~VS ~~~~~~~~ ~~ ~~~~~~~~~~ ~~5-) 4- 4-

— -4 ~~~~~~ 1~~ 42 !~~~ 42
* 5.a. ~~ E

( 5 0 .~~~~~ 0~~~~~~ ~~~ 
g~~~ ‘

~~~ .
— g C U )  ~~

,
~~ — I— . .

~~~ . 4- ‘p. 4- 4- (5
4) 0, 3 0. -~~ ,— I— 4) ~ .— U

5-. ~ I- ~ ~~ 
.
~~~ 

•; .; 
.~~ I I ~~

U ‘~~~ 
0 ‘~~~ I4~ ~~ ~~ E 44.~ ~~ ~~ ~~ 4->

— U) 4- 41- E ‘~~~ 45 14. 45 P 4~~ W .  45

~~ ~~ 
0 4--> i— P- .4-I i— ,—

,c .p-. E 0, U) ~~ ~~ 0. U) 0. ~~s ”-. ~~~~~~ ~~‘— 41) 5-. (5 ‘
~~~ ~I~~~

’ ~ ,~~ ~~ ~(3~~ C ’~~ C 4-) ‘~~~0 )‘ 0 4)- .
~~ ‘ (J ,

~~ U .‘- (S ‘P• 5-) (5
E 4- 44- Q ~~ 54- 9-~~~I4- ’~~ 

~-2 
~~ i. U-. 40 5-. ~._i.. 0.

— .0 .C ~~ .0 0 .0 ~~ . 00  .~~
S ~~~ U> ) 0. U U~~ 0. U 0 0  4)

‘I- .0 ‘,- .0 .
~~~ E ..- 0 ~‘ 0 .

~~~ 0 5-

1’0 ‘
~~~‘O ~~ . 0 0  ~~~~~ 4)z,. z~ ’ i- ~~~~~ 

-
~~~~ ;LL-

.
~~ 

4) 01 •‘- U) IS .4- U) vs
4) U) 4-> ~~ 4~. 4) .4- 4-> 4..) 44.. 4-> ‘~~~ 

4..) 4-’) .0(D I n  ( D I n  (5 >  (5 4.) 10> (5 4 - >  4.)
— 4) 01 .0 ‘~~~ 

(5 .0 ‘,- 45 C
~J U  ~~U 4) ~~~~ ‘~~~ ~~ 0
~~~0 0 4-
‘4- 5.. .4- 5-. ‘p. ‘p.- >) ,1- >) ‘4- ‘r >4 ‘~~~~)‘~ 0)

* 
5- 0. I- C). U. ~— . 0  I-.0 ci) F- .0  I- .0 ci)

U,— C
C (0~ C’.) C CD 5-0 (0’ C’)

* 5-~~ C’) C’) (0’ (0’ It) 5-0 N.
CD 4- I I I I I I I

C ,~~ Q I I N. U) C’) ~~ C) N. Li)
- Li — C) — C-.) C’) (0’ (0~ 

U) 5-0

—4- 4.>
- (0

C’) C’.) C’) C’) C’) C’) C’) C’.) C’.)
- . . ‘ . ‘

Li - 0 CD CD CO CD 03 CD CO CO CO
~ U. U. U. Li.. U.. U. U. U. U. Li..

* 41) U, %/) 41) 41) U)a) a) 0) 0) 0) 4)
4) 43 I 4-) 4) I 4) 4.) I

03 .. ~
4- C C I C C I C C I

<C - C
F- 

- ~~ C C I C C I C C I
4- 4- ‘4- ‘r_ ‘4- ‘4-

C 1. C E E E E CC 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U_i -: — 4- 4- 4- 4- 4-
5-. (0. (0. It) U) Li) 5-0 5-0 5-0 N-
a) a a a p p. 5 P P

5- <C -~ ~~ C’) 

~2- C. ~~ 
— C’) C’) .-‘

3: - 0. 0. 0. 0.. 0. 0. 0. 0. 0.
C _,, ~~ 

U) LI. Li. U.. U. Li. Li.. Li. Li.
5- >< ).c )< )< )‘C )< )‘C )< )<

0. (0
Li) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

0.

0. — __________________________________________

— 0
U- s... C CO 5-.) 0 U) U. CD =

3-52



— — —  
l Card: 21b

a)
a)

‘0 5 - ’—
~
-
~1 ~ 

.00
~~.0 - U) 5-

— a) C a ) ( 0
C\)~~~~ 

~~5... 4 ) 4 3 0
0- 0

)
r0 U 0 ( 0 4 - . >
Li ~. C o o

5-. 0 0
— 4- C C

0 ) 0 4 )
I a) .0 a)

— .0

.2 —
4-’ — a)4 - ’ o
0- “- 5- ’ 4 - a)

~ 
‘~~~0> )

5- Li C a ) ( 0
U C C  C’ 0-—
U, (0 5.1. a ) U, 0 -

— a) 5— 5-
~ C 0 - U)  C a )

0- I n a) 5 -
a ) 5 -  -.- a) (5~~~5 .0  .0 0

-~~ ‘s- Li ‘0 In -.-
4- 5 - a ) C 4 )

5- (5 > 45- 0,
—4 .00 U ( 0 .--~~

- U .00-5-
‘ — C  U) U
. 00  ‘4- 5 - f l - G I n

U. ~~~ 
. O C 5- 4 )

U, ~- ( 5 - ’ ’0.a ~~~~
..- 4— 4-

( 0 >  0- 0
-i- “

0)0  L i J 4 ) C
E — 5 . .  4.)

* ‘.—
~~~~~~ 

C -r— 4— 4)
F- . 0  3 : 4 -~~~~~~U)

I))

— 4-)
(0
C C’)

Li~~ 0 ca
;; U) U)

U,

~ C -

~~~~~~~~~ ‘~~~
<C ‘

~~ C
C 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U) - 4-
S.. r~..s-s <C a) -

F- .
~, 

43 C’)
U

3: - C
C to U)
_J 5- ><
0. ~~0~ F-
U)
0. — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

C
La. — •‘)

3—53



— — — I Ca rd : 2 1 c

‘0 ‘0 ‘
~~~ ~0 ‘0—I I 0) 4) 4) 0) 0)

r 0) 41) 5-fl In ~fl In
I U 5-n U) (fi Il’) U)

U I. ~ ~ ~ ~4- —
~~~~~~ 

0
C’) ~ 

I4_

- . ~ 4) 0, C) 0. 0. 0.

‘0 .0 5- I I I I I
4) 0) 0) 5- 4) 0) 5- 0)

~~ ~ 
5— .~~ U U ~~ C) U 4) U

C.) - ‘~~~ 
5_ . 5-. 5,, 1.. .~~ I..

-4 .4- 0 0 0 0 0
— I :~ c 9- 9-.. (4- 44_ 44.

- C C

~~~~~~~~~~~~~~~~~~~~~~~~ 
0~~~~~~ .~~~ 0~~~~~~ -~~~

C C

- 0 •
~~ “~~ 

0 0
.5- 0, 4) s— I— ‘I- 5~~~ ~~~ ‘I~ 5—

4’-) r5 .— .— 4) I-. 4-~ 
4.) ~~

GiL) U “- ‘,- ID ‘s~ ‘5- (5- ‘5’
=

_ .2~ ~~~o ..- 
~~ ~~ U ~~ ~ U ~5- ‘a- Li~ 4- 4..) .5- Li ‘I- C-.~

U 4- “~~ C C C 4- C C C 4- 0 0
U) C -4--) iO U. 45 ‘p. ( D U .  (5- ‘~~~ (D LI..— 
4) .0 0 C .— s— 43 .-~ .— 4)
C 4-> ‘4- U 0- U) C). C C). In 0. C 0. In

C~~~ ‘0 0. 4) 0. 4) 0.
3 0)15 “— 0)5- . a) ‘0 0)5. 4) ‘0 US. .

(3~~ > 4)- 5 - 0  5- ~4- 5 - 0 . 5- .s— 5 - 0
‘!‘ ~~ 4-)- 0 ‘s- Li ‘~~~ 5-) .4- 5-) .5. Li ‘r~ C.)
a ~~ ~~ ~ 4- 4- 0 C 4— 44. C) ~ 4-

.0 5.. Li. (0 5- U. tO S.
—4 .0 0- .0 0 .0 r- .0 0 .0 .0 0

U > )  U o o  0. U U C  0. U0 .._ .0 U ‘.— C ‘.— 0 ‘i— C ‘r’ 0 ‘.— C
.
~~ 

.0 5- .0 0 .0 ‘r- a) .0 0 .0 “- 0) .0 0
~~‘0 ‘- ~ Z ’p- ~~~.- 5- ~~~~‘4- ~~~— 5- a ’.-5.>_ a U 4- U, (5 .._ U, (5 ,1— U)

? 4) U, 4.) .
~~ 

4) .4,) 4- .4-)- ‘,— .4-) 4.) 44.. 4) ._5_ 
( 5 U ,  .0 (0> (5 4.) 15> 10 4) 15->

~ a) 4.) .~~ (5 .0 ‘I— 10 .0 ‘4-— 

~
I
0 ~~ ~~ 

~~~.0 ‘~~~ 4)0 ~~ 
~ C

0 .0 .0 4) a)C)

a 4- ‘5. >4 ‘P~ >4 ‘4- ‘5- >~ ~4- >4 0) ‘4- >4
C.) ‘~~

‘ F- 0. ‘U.~ I- .0 I- .0 ~~ I— .0 F- .0 F-- I- .0

U,
— C

* 
C (0’ C’) C CO U) (0~ C’)
C 5-~~ C’.,) C’) (0. (0- U) 5-0 N.

~~ 
4- CD — I I I I I I I

C .~~ ‘ 
~~ 

I I N- It) C”) ~~ C) N. U)
Li ‘~~~ 

O’~ u- C’) C”) (0’ (0. It) 5-0

.~44_I
~ 

(0 4’_.) Cs-_i C’) C’) C’..) Cs) C’) C’.) Cs-)

“0~ 
o~~~~ cd ~~ 0~~~~ c~ o~ ~~~cdLi I 

~~ 
U) U. U. U. U. U. U. U. La.

~1 ~~ In In I)) U) In
I ~ 0) 0) 0) 0) 0) 0)

CO’S 4- ‘

~~~ I C C I C I C
I .4..) 4.)- I 4..) 4’) 4.)

C = 
C C I C C I C C I C

~~~ ~~~~~~~~ ~E C E C C C
‘5_ ‘5_ ‘I- .5- ‘l_’

C— .~~ — 4--
U_i -

~~ 
4- 4- 4- 4- 4- 4- 4- C 0

~~~ -5 5- C-.. CD 03 <50 C’C O’t 0)
— a) a- a p a a P ES l~ P

F- <C -~~ ~
.) C’) — C’.) (‘5’) ~~ 5-’) 4” ') C’s)

3: ~~~~~~~~~~~~~~~ ~~~~~~~~~~~ ~~~ ~~~~~~~~~~~ ~~~~

-

<C - 
~~ 

U. U) U. U. U. Li. LI. U. U.
_J _ 

5- >< ,-< )-< >( )< )-< )-< >~ ><~~~~~~~ 
~~~ ~ ~~~ ~IX —

s-s C)
Li. _ •s: CO Li C Li_i U. (3 3: s-s

3-54

- - - -.. - -__ . - . _ . _
~~~~~~~ ‘

_
~~~~ 

- . -- 
~

- ---—-— —- ——

— — — — —  — — —



— — — I Card : 21c

‘O
I 0.)
!~ 41)
3 U,

0 :: a) C
4- •__ D

~~~ U
C’) .-‘ 0 • .05-

-. 5.. 4 3 ( 0
. ‘ : ~~ 0
‘0 I 0)
5- a) 5 - C
40 0
Li 5- 0

-4 0 ‘0— ‘4- C a ).1 0) - P .
~ a) .04-

— C .0 ~~~~‘.-0 U
‘5’ 5- ~0 a )
4-’ 4- 0) 0.

~t .2’ 
‘; .~~~ In

5- C C
U C 0~ 0)
U, (0 0 ) 0 )

— a) 4-

~~~~~~ 0-
-
~~ 

U , a )
-5 a) ‘4 ->

~~~~c* C. (0
.
~
. -~~~Li -0 ,0; 4 — 0  5-

a U-. (S I n
—w .C 0 0

z o o  (5
: -

~
— 0 U)—

. .0’.- ‘ .-0-
U ):  :~~~— -C

~ 
IS F - — a ) ’

‘~~- 43 .4-) 5..~~C)
- (0 4 3  ‘s- C’)

—~~ 
(S ‘ ‘ 4 —

- a).0 LU a).
~~

. 
C E -X 0 -

~~ -4— >4 C)’-. >)
— I—.0 3:In 4-.>

U_i l-

~~~~~~~~~C C)
* C  03

C~~~~~~~ 4’J)4 L i  N-

~~~~—

— 4 4 3

U
Li~~~~~~O ~~
.,. 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _—s
.
~~
. 

U,; I n  a)
CO~~ 

~4-’
‘!‘ 4 -  C

C ~ ~ C
F- -
C ~~ C
C — I _
U) -; C

~ : .~ 5-
‘—5 C .. ~ 

a
F- -~~ 4-> C’)

<C —c 
~~ U.

_J 5- )-<
ci. ~~3- F-
Li_i
0.
p-s C
U. —

3-55



r — S : - — ---
~~~

— - — — -

‘O ~ 
a) ‘0 Card : 

27dC,, 0.)

~ ; - D
,~ (4) 

-
~~

4) ~~ 
0.) ‘

~~~

~~

,
. . ~ 

0 0.)
: 

~~ 
o u

~? ‘- a.> ~~ ~~ 
a)

- 0, S... o a) ~ 
0)
41)

Li ~ ~~ ?‘ 5- E ~~ L a) 41,(0

s-I 
~~ 5.-. 

0.) 0.) ~~ 
£.. a) ~~ 

4)
0

~ ~~~~~~~~~ ~~
I 

~~~~~~~~~~~~~ z. 
~~~~~~~~~~

0
0, 5-0 C 0 .

C 
~-> Q~ 

44- 0 ~ ~:‘ ~ ~S

0 
~~ 

..
~~~ 0.) 0 ~5- 

~~~ .~~~ 

U 0.)
5- 5-.)

~: ~~ .-, 
‘0 ~~ 0 5-

:1: -
~~~~,~~L ~~~

‘ 
~ — z~ ~-‘ ‘~~~ 

a) 4-.> “-‘

.
~~~~ U ~‘~> ~~ 

. U ~~ ,~~ ~~ .~
, 

0.)
a 

~, 
.
~~~ 

.- ‘O

i~ ‘p . 5— 
4- 

.

~~~
. 

4— 
-0U) ~~ C~~~ 

~~ ~~ -~~(0 4~ 5-,) ~~~ 
.
~~~ 

5”.. 4....
(3 ~ 

5— 0. ~~ 
I- -’ ~~ 

C ~~ 
~~ ~~~ 

.

~~ 5-,.
~~ 

~~~~~~~~~~~~~~~~
a —‘ ~ 0 ~ ‘

~~~ 
0, 

~~ ~
‘— C

0. 1
~~LI.. C

0. 4’  C..) ,~~ 
~~, ~~ 

a) ~~~
. 

a) ~~ 
0. ~~

.- p.- 
~0

~ £~
)- 

-0~~~ 

4-

~~~ 
.-‘

~~ 
~~~~~~ ,~.. .-.. 0. 0.

-
~~~ 

.0 ~~~~~ 
.o2 ~~

‘ 
.~~~~~~~ ~~~~~ 

;. 
~~~~~ “Li

0 -0 0.

LL~~~ ~
•
~: ~~~~~

4.’) 
~~~~~~

a) t o >  4-> ,~~ I ’p.. -f s- ,
~~ ~~~~~

C
45 4 _ I  ~~ 

~~~~~~ 

p..

Lj .j ~ .
~~~~~~~ ~2 

44-. 5 >
4-.. ‘p.. ~D4 >  0.) (~) 

kp..

* 
b-...~~ ;: ,~> ~ ~: e ~ ~.0 

~,, 
,_

I.)

*~~~C)
,,~~~~~~ 03 5-0 (0’

4-- C\.j Cs’).-. Li ~ , S 4” )
~~ 

5— 
C-> 4’—. 

.
~~~ 

CD
L4~) I (0’ 5-0

5-’ 4..1 
p.. 

CV’) 
(~~ I U)

~ (5 C’., a— ~~

*E~~
_i (0’ ~~~~~~~~~~ 42’

Li~~~~~~~~~~~~~~~~~~~
C”

~ ~~~ ~~~~~~~~~ ~~~C’)

.- 4,) 41)

~~ 

03~~~. ’ 4- I ~)z C i 4-> 4)

~~ 
- 

~~ 
I C 4’-) 41)

P C C I ~~.5- 0 S ~~
U.> ‘-. ~~ 

.4- I C 4-) 41)

~~: 
— E ~~ C • ~.> It,

‘p. ~~ I ~->

~:~~~~t :~~~~; : :E~ ;: —. 
C •

~~ I 
~~ C
C 4->

— 4.) 
5—.’

— - C\.j “ 
‘p. 0

~~ a- ~~ ç’.~ 
p. p.. C’) .—s C

._._i ~~ ~~ 
5—. 4”) a ~~‘ 

C\.j —.~‘~~ 
_

3. 5-. 3. .5’-’ 
.5 . 1-’) ~~~

U. C.. •— ~•‘.J 5’ 
I_s.) —..

>c 5-I.. 0. •
~
— C’) 5’Li.> ~~ ~~ ~‘ >5- Li.. ~~ •‘—‘ 

__ P
5-. 0, •—~~~~~~ Cs)

a
~~ 

4.-..

~~
- 

0 ~~~ ~~~~~~~~~ 
44.. 0.

~~ CD ~~ 
1~~ 

~~~ 

5-~ 0.

Li 

~~~~~~ LIJ ~~~U.. 
C.D

~~
-56 

s—s

.- - -~ --.-—--—.-- --~~--*- — - -r-- - -- r — - ~~~— - -.
- - — — - - — ~—~~

“
~~~~~~

---~



— — — I Card : 21d

I

‘C ~ C
4- .-)

~~~ 
5- 40

C’) — U .CV
: .0 4 ) 5 -

‘.  .. C (0
‘0 — ‘ C 4) 0

5.._ C 5-
(0 00
Li g CO
— .4- CV

4,) a ) a )
(0 .C ’s-

— C U ~~~4—
0 ‘4- ‘~~~.4- 4- V U
4-) -4- W a )

=.& 0- 4) S... 0-
I .s-’ C ‘ s - U)

5.. U C
-~~ 5-.) V C’C

4’, ~4- W a )— a) 5 - U

~ C C .0
.,

~ (S U)
3 4—. ‘ 4 - a )(3 3 0- >.
~~ ‘ 0 ( 0.~ a) 5-.0.- 5- (0—1
3 .0 ‘s- i—

U ) :  4’-> . 0 0-

~ 
C F-

-
~~
. a) a )C

-. U 5 - C ’ )
—

- 4) “ .4-

5- U ) 4 - U
C F- 0-

I 0 C C ) > )
LU 

~~~
‘ ~~~ ~~ 5- -4-)

— t InC
C C)

* C  CD
C~~~~~~~
4 -L i  N.

— 4 4 3
;: (0
- ~~ C’)1~~ .

Li~~ 0 aD
~ U) U..
-a.

-- 411

;~ 
43 I03 .~ . .5- 

I

~~ ~~~~~~ 
I

<C -
~~C _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U) -; (0-

~: .,. ~~5— C -. ~F- - 43 —

3:C —~~ (5 Li..
_J 5- >5-
3. (0 ~ :0. F-U)
0.
5- C
U) -4

3-57



— — — i Ca rd : 21 e
I Ia) 0)

— U U ‘0 ‘05- 1- a) 0)
0 0 In UI
4- 4- U) 41) 0

0.) 0) 0) 04)

C’)~~ .~~ 2 ~~~ ~ .224-

5 . \  .4- ‘4- 5 a) 4) 5 - 4 5
4- 5— 

.
~~ I I 0 ) >V 

5... 5.. 4.)
. ‘ 4-. 5-. 0. 0. 0)

(0~~~ ~~ ~~ C ~~ ~~

\ I ~ ~~~ 
.
~ ~~ .4- 4- 5- 5- 0) 5-

Li 
C5-)  C C 0 0 U)

— (50 (5 0 4- 44- C C
s— Li.. i— .s- 0)45

0 
0- 0. 4.> 0) 4) .0 r-~

C U) 15 .0 .0

4 o 0)0. 4) U
4- 5 - C .  5- .4- 5— 4—’ ‘0- 0)

!3 0. ~+ Li 4- 1...) ‘.— ‘,- ‘I— S.. ‘.—
I -  ‘r~ C 4-) ~ ~~ ‘-‘4- C

~ 
a 5- .0 5- ,= Li. C C..) C Cs)

* 
U 4 ) 0  4) a) C C)  C 0U)

(
I
I \~ ~~ 

a) 0 U ‘4- 0- In 0. C >4

U, C C C  V iOU. (5 4)~~~~~a)
U C  4 ) 0  ‘4- — 5— 5-.. 0.

4) .4- 4-> F- C 0. U, (0 4-)
5 - U )  5 . 4 5  (5 a ) 5 -  U ‘4 - - C
C’s-  C 4-) — 5 - 0  1.
0 > 0 4-> 0. ‘.- Li ‘s- Li ‘C - S.
4- ‘s- . 4- (0 4- 4- C 5-. a) (0

C .0 a) 5- U) ( 0 5 - 0
.0 .0 5- . 0 0  . 0 0
0 > )  U > )  ‘— U 0 0  C C

.4- .0 ‘~~~ .0 4- ‘.- C ‘s- 0 U, 0
~ .0 .0 .0 0 .0 ‘ “ 4-.>

~~~V ~~~V .0 ~~~‘.- ~~~.— .Z 0 ’D
a) a) 4) U) (0 F - C a )4) U) 4) U) C 4) ‘.- 4) 4-> .5-

. I O U ,  (5 U )  U ( 0 >  (5 4-> 4)4-
— a) U a) ‘s- 10 - ‘ C ’ ~~

. U U a) U 4) 4) 0 U .0 U) .0 0
C O  C O  4- C C F- 4)
.4- 5- -4. 5- .5- ‘5-. >4 . >4 C) C’) 0.

U)’~~ 
F- 0- I— 0. U- F- .0 F- .0 3: U)

—

*~~ 
~~~~~~ C’) C

C 5-0 C’.) ~~
C_~ .

4- ~~ 5- I I I
0 I I N. U) C’)

~~~~Li s- C) .- C-’) Ce’)

— ti ~ ~~ C’) C-.) C’~I (“.14~~ 
. ‘ . .

- 0 CD CD 03 03 CD
L i *  U. U) U. U. U. Li.

—:j 
~~ U, ifi Ill; 41, 01 a) 4) 0)43 4.) 4) 4 4-) 4.)

CO’S ‘4- C C I C
C - C 

~ ~ I C C
~~ ‘5- ‘5- ‘5_’ ‘4-

~~~ 
-
~~ C C C C

C) ..-;_
4- _5 r~ 4--

I..) -~ (0- (0. U) U) Li)

~: ~- — 5— 5— 4— I—
5—4 c:  ~~ 

a a p 5. P
4- .

~~ 4-) ~ J 
~~~ 

4- C’-) C’)

3: -
~~~~~~~ ~~~ 0. 0. 0. 0.

— 5—

C ~~~~~ ~ø u. U. U. U) U)
__) 5- >( >< )-< )-< ,‘<0. ~~~~~ ~E ~~~~0.
Li_i
0. — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

— C)
U. ~~ <C CO 5-.) C U)

3 -58



I AD AOYI N76 ARMY MATERIEL SYSTEMS ANALYSIS ACTIVITY ABERDEEN PROV ’ETC ~/Ø 9t 3
1 ARTILLE RY FORCE SINILATION MOOn. USER MANUAL. (U)

liNe 79 ft S SAJ*OtYC* N00123 76 C 0960

I UNCLASSIFIED MSUAA—TR-*63 S. I
2v F4
AD
AC 7 [4 18

I • I
I I



Il~l25

~~~~

I I  ~ O~
2.O

lI~~
8

0h11L25 I1IIIi~ Irni

MICROCOPY RESOLUTION TEST CHART
0 NATION A L F~UkIAU OF S~A N[)A FO)~ IY6 ~ A



— — — Card : 22

S

(%j

-w
L)
—

~~o ~•r ~~~~4~
)

~~ . 4-’
.,-
I- U O
U •‘~~u, c . a~ia ~~~~~

~~
0 >
U

>~~~E E
a)

E
4-.

- 0 4-’
4.
- S- G3
-

.0 S~

In

E
•- Lfl
o I

C-.)

F1/) 0 ~~

v)

o
— I
I— ‘

~~ IC

z 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~~ -S
I-

C •L) 
~~~~~~~ ~~~

~~~~0)
Li~ - Eo ,~~— ‘. .c~

~Ø N.J

—

3-59



— — — I Card: 23

E ~~~~~~E E ~ ~~~~~~
E E

E
•P, •r)~~ E -‘-, ~~ 

-I-, ~~ 
-
~~~ ~~

In r-~ In
In C In In C In In
C In 0 C C In 0 C C In

-
~~~ 

— 0 C ~~ 0 0 C •r 0 0 C
S.- 0 4-’ ‘- 0 4.’ r- r 0

4.) .~~
. 

~~ 4.) 4.) .~~~ ~~ 4.’ 4..) ~..(~ 4.’ U 4~ (~ 4.) 1) ID ID 4)
U ID •~~~ U U ID •r~ U U ID

— —  -
~~~ U C •~~~ ~~ U C ~~ U
C r ~~ C C ~~- C C

C ~~ C
— C

0..- 0 0 0 0 ~ 0 0
4.) U 0 U 0 0 U U 0

-~~~ >~, E > >- E >, >~
U >-, U >~ U

E >~ a) E E >~ w E E >,

4 U E C a) a) E C a) a) E
In C a) a) C C a) 0) C C U

~~ 
a) C U U C 0) 0) C

0) 0) .C 0)
c -w -w 4.’ .

In 4.’ 0 C S.. ~~ S.. 4-) 4.) C
S.. In 0 0 •‘— S.. ~ ~. 9— .4..)

.
~

. •.- I.. a) U .C -u- 0 ~ .‘ 9-
4- •F~ In 0) 4-~ .C 4- 0 9-

9— In 4.’ 9— 4-
—1 9- I4~ 9- 9-

- 0 4- 0 9- 0 4- 0 9- 0 9-
- 0 0 0 0 0

~~ -~~ ~~ ~~ 
.
~~ ~~ 

.
~~~ ~~3 4-’ •~~

. 4.) ., 4) •p. 4.’ •~~ 
4..) •~~

4-’ 4..) 4..) 4.) 4.)

—1 
4-) 4.) 4) 4)

S.. 0. S.. 0. S.. 0. 5.- 0. 5.. 0.
-‘ (0 0 (0 0 (0 0 (0 0 ID 0
• 4) 4) .4..) 4.) 4.’ 4) 41 4.) 4) 4..)

I.).’ 3 
1/) 4/) IJ) 1/) 4/) 4/) 4/) 1/) 4/)

~~~~~~~
In
C

* 
E C..’ C ‘.0 C%i C

‘.0 C’.) C~
) .

~~ 
.
~~ &.fl ‘.0 N.. CO

, CO ,- I I I I I I I I
i r-. it) C’) ,- N. iS) C’)

1 0) , C’.) C’) ~~ ~~ it) ‘.0 N.

C’..) C’.) C’.) C’.) C..’ C’..’ C’..I C’.) C.J C~’J
.~~~~~ F . • . . •

CO CO CO CO CO CO CO CO CO CO
L.) ~ Li.. Li. Li.. U.. U.. U.. Li.. Li. U.. LI..
3 — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U.’ In 41) In In In In In $1) 41) ‘.1)
- 0) 0) 0) 0) 0) 0) 0) 0) 0) 0)

— ~~ 4.) 4.) 4..) 4..) 4) 4) .4..) 4.’ 4..) 4)
I— •

~ ~~~ ~~ = = =~~~~~ ~ C C C C C C C C C C
-— •, r •1 -— •r. •,- •i- r -—

~~ E E E E E E F F F F
—

~~ —
4/) .~

S.-C 
~~— -: 4..) — ~~~ — — — r — — ~~~%

ID ‘ Cs) . C’.) — C’.) ~~ C’) ~~ Cs)
S..
(0
0. U.’ LI) Lii U) LI) Li) U) Li) U) LI)

C.) — ~~ C.) C U) Li. (~ = — -,— — —
3-60



/

I Card : 24

a)”-  In

C ‘ — ( 0  C
o ~~~E 0

0.
4-’ -w 4.’ (0
0. C C  0)
•,- (0 0)  Z

S..
U ~~~~~ -w
In U =  U
0) ~~~~~~ ~~~
o

4.) 4.)
C -~~ C
0 ) 0  U
S . . a )  5..
w -w  U
4- 9-
~~~~~~~~ 4- 5.-

— •~~~4) F

~~ 
-w

4- 4-
0 4-) 04.)

4.
s- 0. 

~~~4-U C  a)
.0-.- .0
F

*
~~~~~.‘- z. 5._

(1)
C
E

C
~~~ LI)
0 I I
C.) F- ‘.0

4/) —
4-’

LI) (0

F
>- 0 it) It)

U.. — —
0.

Li) In
I I

z —
Li) ~_

— _________________________________________________________________________________

U) - —

— 0)
o .o~~~~

- ULi.. F Li)
o ~~~~~~ 

v) 4/)
— S.. >- >-

(0 4/) 4/)
0. ~~ Z

0
z — .~~ ~~~

3-61



— — — I Card : 25a

-I

-- -~~‘ .1’ - -
•c w -w w U

- .  O~~ 
0) 0) 0) In

-w ! In In In = In 0) 0) 0)
In InS.. ~ In 

•
C..) F- —

F- — 1 F-— = _ r F-

__-t II -.- H —
II II II II II

~ 
.
~~ ~ ~ -~~4.) 4.’ 4.’ 4) In 4..) 41) 4) 0)

0. 41) In >. ~~ 
4) >~ In 4.’ 4.)

-‘- >~ >~ >, In >, In In >., U) In
In U) In >.. 41) ). >.~

C C C 
C U) C In Ina C 0 C

C 0. a C C

~ a a a ~ a a ~ a aID 0)
0) ID ID

0) 0)
.C

— — -w — — .C — — — 4.’ .C — — —4 1 0 )  C a )  ~V W  4) 0) - C a )  .C 0) C a )  410)  .C 0) Z G )4. U )I n  0 I n  S... In S .I n  4.1 41) 4.1 41) 0 ) 4 1 )  C I f l  4-’ In #~~InS- 0 •r- 9 -=  X
0) .C 0 ‘~ ‘ a) •r 0)

— 4- 4.1 41) 4.’ 4.’ 4.’ 9.. 4.’ 4- 4.’ In 41 In 4.1 0) 4.’ C 4.’ 4) 4)
0 0 0 0 0 0 0 0 0 0

S .C  I- C  S. C  S . C  S . C  S . C  S . C  I - C  S .C  S . C
‘-3 0 0 0 0 0 0 0 0 0 0

9- 0 9- 0 9- 0 ‘4- 0 4- 0 4- 0 9- 0 9- 0 ‘4- 0 9-
— -w v -w w -w w -w

0) 0) C) 0) C) C) 0) 0) 0) 0)
ID ~ ( 0 .’  ( 0. ’  I D’ .  ( 0 ’ .  ( 0 . ’  ( 0 ’ .  ( 0 ”  ( 0 ’ .  (0

C , C ,- 0 , C C , C F- C . C — C ‘~~~ CLI. II Li.. II LI... II II.. II I.).. II 1.4.. II l.a.. II l.a~ II Li. II 1.1.. H

_

~~~~
. F it) 0 LI) C LI) C it) 0

C F- C’.) Cs.) (‘1 4W) ~~ U)
,_ it) I I I I I I I I
0 I I r U) ~.0 ~~ ‘.0 .— ‘.0

C.) F- U) ,- C.) C’) C’) C’~) ~~

— 0 ~~ ~~ ~~ ~~ ~~ ~~ ~~~ it) LI)
LI. — ~ — — ‘ — — ‘~~ — —
—

— • U)
I- ~~~~4-’ I I I I I I I I I IC.) L)~~ ~~ I I I I I I I I I I- C I I I I I I I I I I

4/)
—

~~~~~~~~~~~~~U.) —
— — — — — — — — — 04/) ~~~~“ r C”.) C’) ~~ LI) ‘.0 N. CO 0) F-

>- F ‘
~~~~ — ‘ ‘U) - 

~~ C.D C.D CD CD CD CD CD CD CD CD— — _4 — — — — — — —4/) 4/) ~‘)

— ~~ 4..) 0 La) Li. CD — ~~
— — —

3-62



— — — I Card : 25a

CD
I-— 4/)

ID~~~ 0)
-.‘  4~ .0- -w I DO lU) -w 0) 0) -w 0 -w .C ~f l 

4..)
C’.) — 0) - “  U) UI 0)

U) -w In

(1) 
• 4 10 I n

S. • F- F-
II II . F-F- 

- —C..) II II In 0)
—~~~~ ~~ F F

—~ 0) 0) F = ~1 C In
4) 4) 0)
U) In 4.) .4.) ~~~~~~~~~~~

— 
C 

>4. >a In

~ .2 t~ In In >~ >~ 9- 0)9- I
41 >~ In 

C C 
“p t1~ O S .  ~i)— 0. ~~

C a
C IS

‘ - O  ~-Ia ~ C—
~~~~~~~ C .C

~~ 4) 4.’ .C .C
C C 4) 4.) ‘ .C 4.’ ~~4.) .C C  0 4)  .C— 4.) 

~~
.. 0) ~~

.. — 0) 4)— 
‘4- 0) 4 1 0 )  0 ) 0 )  4

~~~O ) ( 0
> I n  In I - I n  S.. IA 4)411 4 4 f l  C S . -..

0J •~~ ~~~~~ ‘4 . - a  X~~~ 0) ~~~~~C 0 )Z .C 0 •.- •‘-
— 0)4 .1 4141 4) 41 9- 4) 9.. 4.) In 4.) S. 0 p

0 0 0 0 0 0
S . C  I - C  I- C I - C  I - C  S . C  C . ) I- . 0—4 o 0 0 0 0 0 0)• 4 -0  ‘4 -0  ‘4- 0 4 -0  ‘4- 0 9- 0

— -w -w w -w w • .  >4 .0)C) 0) 0) 0) 0) 0) U.’ (0 41 -I D ’ .  ( 0 ”  I D . ’  ( 0 ”  I D ’ .  I D ’ .  P— S . F- I n
F- 0 F- 0 F- 0 0 F- 0 ‘- 0  05 ..  (0 = 0)
La. II Li. II La. II La. II La. II La. II Z ( 0 >  F

CD U)
C
F ~ ) 0 LI) C Li) 0— ~~ it) U) U) N. N.. CO

____ I I I I I I

~~ 
0 ‘.0 .— 10 .— U)
C.) LI) It) U) ‘.0 N-. N.

4,

_~T~ 0 it) LI) It) LI) LI) LI)
Li. — — — ~~4 — —

0 
~~~~~~~ ~~— 4..)

~~ C..)~~ •.- I I I I I I
I I I I I I

U.’ I I I I I I
U) -~U) 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Z~~~~~~~~~~ S.La) — — — — — —I- . 4.) 1%) C’) ~~ LI) CO
4/) 0) F- F- F- F- F- F-— FU) ~~~~~ is CD CD CD CD CD CD

S. — — — — —ID (I) 4/)  4/) 4/) 4/) 4/,
0 0.. ~~0.

U) 0
~~ -J = 0 0.— — —

3-63



— — — I Card: 2~b

S 

~I I -‘.0)
C”.)

• a
F- F- F-

S. II II II •(5 — — -~~ •_ 0)
C.) U 01>
— -~~ I-is

In (1) In
C >~ >, C

U) In ~~
C C C ~~~Ina a C1 0.

* S. 
~ ID i5 a I - CU 
~ 

0) 0)
In 

~~

• 4) .C .
C 4.) 4) .C
01 C C 4)

• 0) 0) 01 w -w 0 L.
4) 0 ) - —  O1~~ - ~ — I- Cs) 45
C O )  4) 0) 4 ) 0 )  4J Q) (0 U
W I n  C U I  W I 1 )  C U )  U C
> 0)3  C~~~ 0 ) 3  ( S C
0) F •r In.C O
U) 4.) 0) 4.’ C 41 4.) 41 -,- 4)

0 0 0 0 -C V
S . C  I - C  I - C  S . C  1 . - W a )
O 0 0 0
‘4 -0  4 -0  4 -0  ‘4 -0

~w -w -w w0) 0) 0) 0) U) U
4 5 ’ .  (S . ’  4 5 ’ .  —

C 0 F- C.) 0 00 .
La. II LI.. II La. II 1.4.. II Z C (1)

In

U) C
C ~~ C’)U) F- I I

0 I I — ‘0• C.) — CO — F-

— 0 LI) IL) U) L1)
Li. — — — —0~~~~~~~~

I I I I
- I I I I

I I I I

U.’
U) — —

~~~~ — S.La.) 0) — — —I— ~~~~~41 N- CO 0) 0
V) ~~~~ 0) ~~~ F- F- C’.)

CD CD CDS. — — — —z is 4/) 4/) U) 4/)
0 0.
0.

U) C
— ~~ C.) C— — —

3-64



— — — I Card : 26a

U
• (0— U.~~~W(5 0

0 ) 0 )
40 0 .  w
U) S. 0 S . a )

— 0 ( D C S J (0 0
~I-#~ US . .

IO U )  0
-w C

( 5 —  S.# ’ G) 45
C.) 0 .0  -C
—

~~~~ 01 W ’-
— F- S.. In F- ~~~

C 4.) 0)-,- r—
o ‘— 4fl .C C O

.4.) ~~~4.3 4.) 4.. Q)
4-) U)
0. F— 

-a- 0)
5.. 4.) >..

..J U In 4 .’F I n #’ C
In >
01 Cl)— C a - I n( 5 E  —

C C >~~0 ~0 -0 4 1 I n  In’ .Q~~~’0. 4 - t c . JW
(0 4 - C O S . . .  0.

— U • 0 0  ( 5 > ~0 . S- O U# ’
CO

U S- U .OUC.J..C- -‘- (5
~~~~~EU’  U

— S. U ~~~W “(5
- U

E 4110
— W E  C’..J 4-

C S.~~~~ 4- 0
(5 “ U E O I n

UJ 4- -,- 0 ) 0 )
0. I— 4- X G J 0 . C

= F-

— 
—

CD In

L4) LI) C
— 0 ~~ N- CO

F- LI) ~~ I . • • I I
0 I I F- F- U)

Li. C.) F- CO ~~ N. N.

4~)45

0 IL) IS) LI) . . . IL) LI)
LI. .

~~ <
C -. —

U)
- I I I I Ia- I I I • . . I I

U) I I I I I

— 
~~ C.) - - - 0 0.

3-65



1 Card : 26b
- 0)

-w
0) 4-’ 3 >-.

S.
0 U4.) 5. S . 4-~~~ -w

I 0 0 0 1  U 4-)
- 1 1 4-  4- F 4- C’..) -w (5

.0 — F L CsJ -.— .0U) ~ D F- U 4) U 4.) 1. U 3
C’) . • 41) 4) 3.0 0)— 5.

- C In >~ 0 E 5 . -  S. 0)
X I I  3 >, In . C 3 0  11 0.) 0.

.0 — U) C4 .
S. C’) a) 5. C C )  C

F • S.. C 4.) 0) 0.10 • C 0
C.) U X  •a- 4-’ -a- 0.C ~~ C’.J S

— — 4 ’X  ‘4— — 4’ ’. 
ID

In S. 0) Cl)
S. S. 0 .OIn C  C -a-

I n 0  01 0 ~4- 3 -.- 0 04’  F
— C ~~. 4- 4-’ C C a )C S .  a) In C  C~~~ S.

41

~~~~ 

In 0) .0 I- -a- ID I D U  U
4, a- 1. .0 0)-C U 0 0 F C.
0. 0) 5 4) 0.4’ 5. 

~~= ~~ S. ID .C 4.) S. II 4.) U)
S. C C  U S. I n C  U In >
o ‘4- 3 C S. 0) -w In 4- 0 F- >.~ U

— 4/) 3 U C. C E  -0 .  U)
S. 0 ID 0. 3 a) F- -a- F-
0.) 0) a a) 04’ — 4.) C 0
.0.— a) S.. S . U )  ~~ 4~) >F ~~ — S. S.. -a- >, - 0) 3
S W  0 0 a- ‘4- ‘4— U) a) C. F 4-

CD CQ . G) 4- 0 • >.. 4- 0
O S .  In 4.. • 

~0 - a-  -I-.) 0
C S . 2  0) 14_ o ~~~a) 0 S. F

— OC . p .0 0 F • 0 ) 0 )
a- I ‘.. 3 U .0 5.. a) ~ ) 0) 4.)

- 4 14-  is 41 a) F I. U 4-) C In
F 4) 3 0 .C — In II (5 3 >

U a ) 0  9- 0) ID S~. C4- 0 • >., S. C U )
a - U) 0) 0 -I.) S. ‘—‘ C O  U ) . ”
4- ~~ In 0 F 3 4-’ U F F-C
a- I I F -  S . > )  U -a- S E i sa )  ~~ 3 3.4.)
4) 0.) 0.) In a- E F U ~~ 0 a- E FC C”) C. .~~~ 

4..) 45 -a- 4) 0. s/a -a- .a-
0 1. 0  .C ID C X I nS . . . .’  (5 41) X X I .

* 0 X 5.. 3.4.) 41 >~ (5 >, a) ~~ U a- ID (5 0
4 i-I X O. Z r-  C/I C ~~~~ I n 0 . Z  ~~~~E ~~ Z 4 —

U) ~ —__J U)
* C

F ‘~~~ Cs) C CO U)
3 CO Cs) 4W) LI) U)

CO a- I I I I I I
0 I I N. LI) 4W) a- C) N.

F- C) F- C.) C’) ~~ it)

-44.)
C’..) C’.) C’) C’) C’..) C’.) Cs) C~4

cd cd cd cd ~~C..) ~ Li. 1.1.. I.I.. U.. l.a.. La. U. Li. LI.

4 —- 
01 5.
. 0 3

- ,1~ In U In 0) I n 0  In- 4’ I I 4) .0 4-) .0 4-’ .C I I S. I
I I C = C S C I C U  I
I I 5 S . C  S . C  S . S .  I 4.) I

‘
~~~ 

j  
~~ 

0 0i a- 0 U 0.) •a-
F I.0.E S . C . C~. ~~~~~

C -
—

S. —U) a) — — —I.- <-~ 4.) — — — — — — — —4/, 0.) ~~~ — — — — — >C ~~~>- “ F ~~~ 
— <U) — Li. Li. C. X 0

S. ~~ Li.. 0 0 >- CD
v~ 0. ~~ I—
0. C/) U) C U) 

~~

C
— .

~~ ~~ C.) C LI) U. CD

3-66



— — — I Card : 26b

>a 0
In.C U -
a- U)~~ ..

.0 . 0C’J0)
CO 0 )0 .)  0.
C’4~~~~ >a C . . 0U > )

F S.
0) 0) 4 J U > )
42 4) U 4. C
41) 4-’ I n S . .  U

5. >.) (5 r-~~~. . 4 0
(5 ‘4) .0 .C 5 .0)
C..)
— — C 5.. . 0 0 4-4) 0) 4- 0

-a- 0. 0 4.) >)
411 . 0 0 )

— C 5. .0 I nS  C
o 0 ID . 0 E . 0 0

-a- 4- 0 5. a)-4) a- I D G )~~~
= C. U) 0 0 .0 5 . .

a- C U >)F- 0)
* 5. 0 •a-

U a- U) 0 O S .
— In In ID In9- 0

Cl) .0 S. .a-
~~ •a- a).C .0 4-’

F C .0 4 - ’ C I D-a- E (5C
CD 34- 4-.)

— S. 4/) C O  —
.0 -

‘4- C E  E 0S . - a -— S W  = 5 . 4 5
C 04 ’  F 4 5 U a)
U I - I n  a - 0  CO
0) >a 1< (SC ’ . )

LI.~~~ ~~ ~4~~~U) 4 5 C 1 0
.4.) ~~ X UCs. I•w
U C ID C

• .0 5.4.)
— 0) -’- -- 0.

• 0) .0 Lii >E E S .  I— 4.’
* -a— 0 00 CO

U) 4 1.- Z’4. Z C”.) 45 Cs)

In
C

~~~~E cs-i
~~~ = N-

F- I IC r 0 LI) C’~)
i C.) U) N-

— 4)

3—67



— — — -

~~ 

- 

[card : 26c

-~~

— ~~“ S.’ •a- > -—5 )0 a— 1. 0 >
4- 4.) ‘4- I-

2~ -8 -8 
-~~o C I--a 0)

Is = ~~
‘ £~~~~~~~~~~I- 

V 
-~~ 

-0 
-~~

— I- 4~ S. 3 1-
‘a- —~~ —

— 
In 1. ‘4-2 C”.) 4.) 4.) IS 1. 45 -~~ IS

a—~~~ •,- . 00  ‘4- 45 4- 45
a- V 0) > ‘4- 4 4-
4.) ~ 0. I - U ) 4 - I n  I. 1. 45 .5

= 
. 

~~ 
0) - a- O 

5.. S.
S. I- 

~~~ ~~ -~~ 

• i ’  .0 •a- S. I-
U C .C * 4 n  U ) 4 5  45 a’— ‘5 -~~

— Cl) •, — 4.) C

~~ 
iL)~~~ .5 ~~~~a- ~~~ a • a

0 5. Ifl .4- 3 4 5  1. 0) 1. 0)
>.C W a — C O  0. 4J >  1. 5.

‘5 4) 0.’—’ 45 0 0
CD S. I4- .a- In a) a) 9- 4.) 0 4.) 00 U)~~~~ a ) C  S. O 0 41

S. >). . > O  .a- U
— ‘a 5 .0  0) 4) -a- 9- 5 - S .  a) E U

~~. 
U 4- F- ‘4) 0 )0  01 0) a- F a- F
.0 ,— >)  4.) C .0.0 4.) -a- 4) .a-

~ E#’ O I n U )  a) ~~~ r- 4) 4.3
S W  > - a - 4  U = I n

U. CC)  U.C C ~ C C
S. 4 - I n4 3 U  4-~ 0>) F ID o ~

— 01 F U 4-’ 0) 4.) a)
S. = -4.’ .0 — aS .0 = I .4.3 I 43

— 0) F 0 0 ) >  E W  4-’ i 4-) I
4’ -a- C a - 4 0  U a- a) a- . 0  1. 0) 5. 0)
4’ X 4 0  4’ 5 . 3  E C 0 C 0 C
40 ID ~~ 4 5 0  0 0 a- ‘a- 0 C 0 0

CO Z 0. ~~ 43 9- Q) I— ~~ .4.3 U) _J Sf) _J
Li-i

— U)
C
F 5. Cs) C CO CO 5. C’)
3 ‘.0 C’) C’) 5. 5. LI) U) N.

~~ CO a- I I I I I I I
C • ~ I I N- LI) C’) a- C) N- LI)

~~ 
C.) F- 0) a- C.) C’) 5. 5. U) CO

— 4)

C’.) C’) C’) Cs-i C.) C”.) C”) C’.’) Cs.)

*~~~~~~~~C O C d  ~~ o~~~~ o~ ~~~~~~~~~~~~~~~~~~C.) Li. Li.. La. Li. U. Li. Li.. U. U~ La.

— U)
Cl)
4.) 4) U) U) In U)

5. S. I. I.
CO 

~~ 
I I C I 3 3 3

< j  I I  1 E 2 2 2 0
C

S.
LU < 0.) — — — — — —I— 4) — — — I..4 — — —
4/) .‘ 0.) ‘— Z
> . . E  >- -J I— ~~ —
Cl, — is C. C

• S. 4/)
45 ~~ C. 0. CO ~~0 0. 4/) Li. La. I— ~

- I- ~
- 

~
- 

~-0.

LI) C
— -~~ CO C.) C U) Li. CD

3-68



— — — I Card : 26c
C
C”) .0

E . 0 1 0
0) I n S . C S J
C - a - I D
0) U I n

U ~ a) U
U) C 0 .> ) C .
C’) ~~~~)! ~4-) >~.0 > -, -

41 .4.).- - -
U .0 0.)
S I nW . 0 0 .

.0 -~ .0 - — V S . > )
S. ~ C U I D4 . ’
(0 a) 4 ) Q Q
C.) S. a) C
— — = 4 - I - > ) U

F- 0 C..0 ID
U

ID In UV
— C 14. . 0 . 0 0)4-

0 S. Z O
a- I5 ID4’ O
4’ UIna— G)
0. S.
a- .a- 4- F O CS. ~ 0 ‘i- ’-o ~~ . U

— U) a)
a) 5. W > ) C W

IC  . 04 ) 4 5 . 0
0 F 5.

CD 43
C a- U)

- U .C Cs4 4-)
E E+-~ 

(5
S— 4) F9- C 4-’

F )(
S . C  4 5 . 0 4 5 - a -
U 0  X I - U )

ID C’) U
-~~ 1 4 3  U U)- 41aa- -- InC .)

— 5.1. La.4 ..C. a)
0 4.) I— U C . V
- 4.) C I D >, C

* (/ 1 4 5  ZL.i -4.) IDLii i.

In
C C

~~~~~ 
C

— 4.)
C-si

COC.) -.. 0 Li.
~~~~LI
a

-~- Cl) In
4.) S.

C - —

U) S.. —
I— - a) —U) -~~ 4.)
>. U U)

• U) - F <• — (0 La.
S. ~~

0 ~~ I—
C. C.

U) -

3-69



— — _____________________________

I Card : 26d -
~~

C In 0.) U) U)
* a) U U) U) S. a) 0) 0)

5. 0.) 0) 3 S. 5.. 4—
0 = 5. S. a— 3

C”) C -4.) 
~~
- 3 3 i a- a- a

a- F- 45 ‘a- •a-
a) ‘5 -a- ‘I- (4- (5 (5
3 4- (5 45 9- 4-.

S. V 4- 4-
(S

C.) 0.)
— — S. 0) C 43 0) a) C S.

3 4.1 a) 0) I 4) C a) a-
I 4) C 4) I is .C 4.

4) 4 S.
C ~. U).... ~~~~~C ID S..~~~O 4- ~ E .2 0 0) 0) .0

• ..— 2 0 0) • ‘1 a- 0. .0 C

= ~~ 

41 (5 U) a- 0. 
C C

— a- S. C C 0) 0) e
S.. -a- U U a) 0.) 5) 5) a)

5) Z Z 0) 4-~ a ~ ~~ 
4.) 4) .4.) C 0— In

5) 4) 4) 4.) 5) 0) 5) 40
S. 5) 0) 5) .0 .0 .0 C S.

.0 .0 .0 U
O .0 .0 .0

CD 43 U) In Cl) C) a) U 0 F
V 0 V — ~~ .~.‘ 5

U C C C U U C) C
F = = S > > > U-t 0 0 0 40 (5 (5 F C
4-3 S. S. 5. S. S. S. -a- a-

4.3 43 43 4.)
C 4- 4- 1+. 0.)

La. ~~~0 0 0 0 0) C) 0) .0 .0 4-
a ) a -  0 0 0 0) 0.) a-

-~~ 4) 4’ 5. S. S. C C C 4~~.0 a
I - a -  U U 0.) VS (5 (5 0 0)

— C) S. .0 .0 .0 4.3 41 4-) 0) Cl) C)
• C 4.1 E F ~~ In Ci) U) 0 .0 .0

0 4-’ 5 5 3 a- a- -a- X X  S
* .J (S C C C U.) C) I—

W i .

— In
* C 5. Cs) 0 CO CO 5. (‘51

-~~ E CO Cs-) C’) -5. .5- CC) CO N.
S CO a— I I I I I I I

I N. I)) I’) a- 0) N- CC)
C 0 a- 0) a- C’) C’) 5. 5. U) CO

—
—4 4.)

(5 C’.) Cs-I Cs-) C’.) Cs) Cs) Cs) C’) (“.1

4 E  ~~~~~~ O C  CO CO
O La. U. La. Li. La. La. La. La. U.

ç.’~~~~ U.
1~~~ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~1 U) In In

C 
I I .  $ 5 . .  $ 1 .  5))

- S. 00 )  0 0)  00 )  S.
~~ = I I I a- 4) a 4.3 a— 4.) = I

t .1 0 I I I a- 0.J .a- 5) - a - v  0
• .Z I I I -~~ F -~~ F -~~ ~~ C I

~~U.l < ... S. — —— — a) — —.‘ — — — — — .—
U) — 4.) — — — — I_ — — U.

-~~ 
.— S.’- ~~~~ ~._- — -.-. —

4/) - < U) .J 0. 411 -L C. ~- -J
U. Li.. U. U. U. U. U. LI COz — S. 
~~ CO CO CO CO CO CO I— ~~0 $5 4— ~~ C C C Lii 5—

C. C.

CO C.) C Lii U. CD —

3-70



— — — I Card : 26d
C
C’)

0
— U ) S .

- U S .
V C) U I D .

O C
C’) F- a-  >).0 Cl)

- W~~~~> 43 >)O.
.0.0 >)

a- C m G )  4)V -. 4 -V
5 - U > )  C G ) G) C(0 U -I-I S. . I — ) O Z UC.) 4).C Gj G I C I D
C C)-I-3 4— S. a— U

— -a- 4.) 00 . a-• O W I D  09-
U Z . 0  I n W 4 - 0— C .0.0

-
- 

0 > ) 4 0 U  S. V Ua- E = (S - 4 - 1C C
- 43 0)4- .— U I n 4 0 0

~ -1 -~~
- C O C O  s —

U 4 - F ”I n 4 5  0 U S .
-~~ 0 0)10 5)

— ~~ 0)G) C
~ ~ 40a — O U> )  S.4 C E~~~ . 0 4 3 . 00

4 0 0 4 3  F CCD~~ V > U  In I D4 3
— C a -  40

U Ca— C
. 00 4- E4’ .043

— a- C = CO
4.) a- .a- F 4- C’) C

ID F .a-~~~1 F -4 ) . 0 0 )  1< —
— ID 4.)~~~~4 4 0 . 0  ID a-’

C 4 0 U) ~~~~S . U ) 0 )-. 0.00>) ( S C ’ ) U )
• -a- Z I n  U C’)

- 4 3 5 )  - -  U)—1 U> - U) U ) . CW U
(5 - a - X -a- 5 - 0 0 . 0 .

* 1.4 - r~~C 0 4 0> ) > )

— 

La.— F 4~1 Z LU 4)43

— In

C’!)

— 4)

L)W O ~~U.

- In
4-~ I
-a- I

4-

C - —

S. ~~~
‘

4/) 
.
~- 43

>. —. U
C/) -

I-
0

U.)
-~~—— — 

3-71



— — — I Card: 26eE
a) 0

I 4-3 C’) a)
— 

4) . 0 0S. 0) ‘ 4 ) 5 - 0• 2 U
m a-

C”) 
-
~~ 

-
~~ 

-~~ 4 3’

.0 .0 .0 .0
S. F- F- F-

3 = 3
• 4) 0-0C 
4-~~~~

4J

4.3 4) 43 0 0 . 0
ID ID -a-
.0 0 ‘4) 0)
4.) 4) 4.)

a- 0) a) a) 10 4 ) 4 3
3 = 3 UU) C s - I

a— a— a-- -
~~

4 ~~ ,- 0 C
5 ) 4 51~ 

(5 45

— — — a )  5. 0.— —
~ ~~ E F U)

5- 5— I — I D  3 I n C’ )
• ~~~~~~ •~~ < VI— a) I— I— —

0~~ 0 0 5)  E4 )- 0  -
• 4-~~~ 5— I—-C ~~ U)—

10 3 i~~9-Cs) U
9— V  ‘4— a) ‘4— 4.) -a- 0 0.O 00 )  0 )< — > )

0) ID 4-I 4 5 0 4 5 4 )
C.O C~~~ C C  ~~~ S . C O
0 3  0 ( 5  C U
a - 4 3  a -V  .a - C  U U
43 43 4 ) 4 0  .. ‘ 4 ) 4 0
O F  US )  U~~~ W W U• 4 5 1 .  4 5 . 0  45~~~ 5 - 0 0 .
5 - 5 )  5 - 3  5 - 0 . )  0 4 0> ) 4-

La. 4.) Li. 43 U.. ~~~. Z Lii 4—s 0

In
.5-

• 
CO F- I

CO C’)
a- I I N.C

• C.) — ~~~ a-

— 4~J

C’) C’) C’)

CO CO CO
U. Li. U.

I I I
a- I I I

< ~~~~~ $ I I

I- 4

— — — —~~~~< 
-
~~ 

— a—. a-.

— S_ •~~•
4/) .-.i 0.,-
CO CO CO

C C
C.) LI C.)

— ________________________________________
C < CO C.)— — —

3-72



— — — I Card : 27
5) 1<C S .

F
— 0 4  0)

V 5~~~~c a )
0) V O O U

5 ) S . C i — 5.
N- U ‘43.0 0
C”) C

S
0. U) 4~ 0.)

‘ V 0a -  C
V F5- 0 3 a - U
ID 5...
C.) • l4~ 5 - 1 0 0 . 00
— S - S  40

.0 14~~~5- 43
• ID 0 ( 0 0 30

5) ID 0.•a-
C 5- 5 - C D  C

• 0 0j U a - V
a- Cl) .01/1 .0 a)
4’ .0 E~~ w i n

• 0. 
~~a- 0 C > 4 5 4 -~5. 43 .0E a)

U F C S .
-, U) In
~ 0~C C. -a- W I n U )

>) xV .0 .0 Csi
4.) ( 0 0 ) 5 - C

F>)  S C
V a) 0 ( 0
C 4)-)~ • S .. C
S C LI) 4)
0 U C s J 4 )
5.. 5 - U )  C U

F U) U S .• 4- 5 5 )_ a - S.
0 L I 4 3  U

Cl) ‘9—
• S.

• 5 ) 5) )  • • U ) U ) .a -~~~.0.0 LI) 5 — V C
El.
3 ( 5  0.0 >- 4- U)
z u  ~~~4 ) U )0 I D

4-I
45

0 LI)
Li.. —

U)
4/) 4-)
U)
0. C I

-: 
~~ I

C - —

~~ 
-
~0 -
- U

3-73



— — — I Card: 28

V
0. 5) 5) - , ..

CO C1$ 0..0
C’) — F (5 >54.)

.0 4.3 -
4 -V

‘4)
S. >5 a - S .  is

(O V U
V O l .LI C (SC)

— Z a S. C U C C J
‘a- 0

‘5 3 .0 41
0 V  0 0.

V a)
C (6) 4) (5

— ‘5
S.

J 4 & f l  
45 Lfl.0
U ‘I) CS.)

—
0 U) 0

V
C S.~~~~~~ a-

4) 3 a -
— O

0 3
U-a- 0 5) ~- a - 4
5 - I D  a)a - 3— .CID E4 )

I- > ‘a- U)

—+ =9-
C-a -  a)-- .01— .00

• 0. 0) I— 0.
C O N . > )
~~~0 C’J 4)

— _ r
U)

CD U) 00 . N. CO— = it) a-I I - - - I I
0 F- I I a-I — U)
— C ,-i 

~~ N- N.

LI —

— 4)
U.

• — U )  ~I—
— 0 

~~~ Ct) - - - U) it)U. < <C
• —

5~ 
1 4)

LI) L)j a- I I I I I
C I I I . • — I IU) —i ~~ I I I I I

~~~~~~~~~~~ 
_

— — 44) 40
~~ <~~ 

4) a-— cs-j — —
— 4.)

• C • 1< — — a a a — —
U) U) U) LI) U)

CO LI - • • 0 0.— — —
3.74



— — — I Card : 29

ID — -
— C. >, N. InI 00.0 4) CD Cl) C”)

a- 0 5) a- ._J 5) — V (0.0
\ j~ 

a- V C..) C. a— 0) 5) 4)
0 U ) C . > )0) v 0) 3 5- >5 
> >5.0 9—C’) t%I~ 0 II U -4--’I >5 U 4— 0. .04) 0

/ 4 J - ~ C 0) 0 >5 .0 >5 .0- - — ‘a- (6) 0. • 43 0 S. U) V U U)
V — V U 5- >5 C’) U .a- 5 - . 0 . 05- C C 5) 0. (5 4) .0 0 4) ID 5) 5-45 F- -— C S. .4..) . 0 0 0 4 0C.) -~~~

‘ — V Lii 3 (0 a) U) U
— 

S. — 0 C = 0 .0 .0 S. C 5-
V V = S. 43 -a - O 0 .14 -

0 V C 5) 0 II .a- 5- 3 0S. .0 U 0 V 4)4.) V C = 0 4) S. 0. a) 5) .0  5-— C
0 4.) - a- 0 1. S. a)
a- S. U) I. ~fl -4.) Cs) ‘4- U) a) 4.) .Q4) 0 .0 V V a- 5- 4.) U) 4) Il) =0. 44~ ‘~~-“ 4) 4..) C C • — 0 >5 U V C 3

= a- ‘5 3 4-
I. I—4 0a-~ In 

I4~ 5. a) S. a) = C
U 4 1 4 / 14) 4/) 5. — > 5 4 1  U U ) W E

— ‘4~ .0 )’- 4-~ 0 >5 S. 4~J 41 (5 0.
EV I l. 4- ~~ .0 4) II U
3 0) 4.) 4.) •a- 4) 2 ‘-i- 0 U) 43.a-
C 

= ~~ 4) -— a- 0 4.3 0 41 ~ *C
0) -a- 44. .0 a- 2 ~ U)~~~~CD a-4 4J >5 •i~ 0 (5 0. 3 4.1 .Q4-( 6 ) C U )  4) .0 .a- I. -a-— S. )~~a- ~ C 5) a- V U 4) .0 V 3

@ j uI .~~.0 .-~~~ 4) ~~ 
0 0. 4) (5 0  0 5)4 .  V

45 l. 3 0 S . .
5.. U) a- -a- S. 5) (5 .0 S. 0 4) a- 45 44)

a- IS ’-’ Z C 0. S. 4) S. 45 V 1. .0 ISV U Cs-I
U. (O .  ‘-~ = 1 .>)  .0 0 >~ 0) I— > I.U 30 a) 5)4) F 0) 4- a— a— (OCO U)

Cl) .0 0. 3 a- 0 0. ~~4) a) U Cs) -a-• V -a U) S U V F a U 0. = a- - - .0— 0 4 )  >- 4) 4 10  .a- 44- a) .a- = a- LU 4) .0 U a)
= 5-4/ )  5- 45 4 6 ) 3  1< I 0. In U) 43 S. I— U 0 . 0 .0(5 0 5- 00 40 C >5 45 0) I nO  0 0 4 5 > ) > )

- ~~ 0. + (I- C.’ LI 5- ~~~ ‘-I ~— 0.) ~~ LI.) 4- 0 LI) 4.3 4)

LU

U,
— C .5’ Cs) C CO CO 5- C’)U) C’) C’) 5- 5- LI) 40 N.

a- I I I I I I I
I I N. CL) C’) a- 0) N. CC)

C C.) — 0) a- C’-) C’) 5- 5- CL) .0

—1- 43
~~~~45

* C’) CsJ C’.) Cs.i (‘4 Cs) Cs) Cs) C’)
— .~ - “. - . . I - . -
4/) C) ~ 0 CO CO 0) CO CO CO CO CO CO

— 
U. Li. Li. Li. U.. Li. LI. Li.. Li.. Li.

0. * _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _>.

_I ; U) In
~ 

4.) U 5- U) U) I n 5 -  vs
a- .a- 1 ( 0  5- .0 .0.0 5-
0 5- U) 0 F- 0 a) C C 0)
~~ I 43 C a- F- 4.) I I 3 3 5 -  4-)

4 I ~~~O a- 0 a - a )  I I 0 0 0 )  a)
0 • I 4) .

~~ V -~~~ F I I 5- S. 0. F
— — —

~~~~<~~~~
S. —

-~ 5) — — —
0 - 4’ — — — — — — — —U. - C — — — — — .-. —- — S.d .~~~~ ..~~~ ~~~ >. ~— — C I— 5- -J C. C 0. <CD 1/) LU ~— ~J CD C
C 45 ~~ ~~ LI ~~0.

~~ ~~ LI C LU U. CD —— — —
3-75



C’.) C”) CS’) Cs-J C”) C’) C’s.) Cs-) Cs.)

~ 0 ~ CO CO CO COU. LI. U. U. U. U. U. U. LI. U.
C 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

zLI 4.3 U) U) U) In ‘4$ U) (I) U)
— a -.- I I .  I I .  I S .  I S .  I S .  I S .  I S .  I S .  I S .

~~~~ C OS) Ca )  C a )  Ca ) OS) CU  00) 00) 041
= ~~ a-. 4) — 4) ~~ 4) a— 4) a— 4) a- 4) a— 4) a— 4-) a- 4)
4 -a- 4) -a- 5) -a- 0) -a- 5) -a- 5) ‘a- 0) ‘a- 0.) .a- 5) ‘a-.~~E .~~E .~~E .~~E .~~E .~~E .~~E .~~F -~~— — —

I-
~~
~~ . S.

~~ 
<_ 0) — — — — — — — — —0 4) a- C’) C’) 5- CL) 40 N. CO

LI.. • 0) a .‘ a a a —
- F — — — — — — — — ——_ ---- (0 — — S.- S.~ — — — — —S. CD (0 CD CD CD CD (0 CD CD

C 0.

0
0) C.) C U) Ia. CD = a-a— — —

3-76



— — — I Card : 30a
C) Cl)
Li. C 0)5)

—i LI) 0 In0’i 3 0 )-
U ‘a- C’) 4 3 — 0 . 0

V . 0>-C  4 0 1 5 I D 0
(0 ~ C W 4 5 - I U . Z > 5- 3
0 ID (fl .C 0.43 0
Ca-) ~~~~~ 10 4 4 — >) 0 ) 4 ) 5 -

S. . 0 4) 0 4 ) V D )U)
0 (5 5 ) 0 ( 0 0 )
5-V — 5- ‘a- 4 - ) S .C - , - S. 4)

S. 4 5 4 5 3  0)(0 .0 0) U  0U.C 4-LI a-is a ) c~ C O w .0 +J 0
— — = 5. 0 C s J 5- 4 )

In - a - U U
S. 3 0 . 1 0 5 ) 4 3
0) 0 > ) W 0 . O S . - a -C

— C > ~j 4 )  > ) C a )~~~~ID0 
~ 4) > S.a- a) V • a

4’ 0) I n S . U ) i s ’ a -~~~~S . E
C a )  V ’ 5 V  0 5)
‘5~~~~ S . U C > )4 J Z ~~~~~(5U 4.1 0 ’4— 0

a-s’ S. O S . V  V— 0.0 ‘4-4 4 - 0
S

CO 5 ) 0
4 a-!’— 

~~~~

U 0 I . 0 . 0 W
00.4 4-~~a-

a-
~ )S .  U S .  4 ) 0 0 1 5

U. C C
— S. ~~~~~~~~~~$ U) 544.  0.0

• a) ‘ 0 - a -  a 5)
— 4)a-. LU 04 1 .0 4 ) 3

0.0 5 - U 4 1 0 .S . a - U ) a -0)45 0..C 0. >s IDa-1—4) Z # ) U ) 4 ) U I D~~~~~

U)
— C 0

~~~~~~ 
c

4/)
LU
0.
>., — 4)
F- F
Li.~J ~ia-. 5- -C) o 

~~U. Li.
C -~~

. _________________________________________- —

LI - 4 )  U)
—~~~ -a- I S .

C C a )
~~~ a 4 )

-a-
~~~~.

~~~~=

F-

~ 2
o -~~ 4) —
U. • a) a

5- (0
C

C

3—77



— — — I Card : 30b

— — — V
— L&J ~~~- LU — LU 0 0

— LU 0. Lii 0. LU LU 0. LU U.) 0 I n’ 5
0. LI 0. U 0. 0. -..- U 0. 0. 4~ ‘a-U U U U U U V .0

.0 ‘~~~~ ‘-a- 5) ‘—‘ 4) a-~~4-~ C)
5) 4) 4) I n C  Cs)

C’) 4) 5 4) 5 5) 41 5 41 4) 45 44.
3 a- S a- 5 3 ‘5 a- 3 3 .0 4-~~Ca- ‘5 a- 45 a- ). (5 — a- 45

— 45 > ID )~ 40 45 )‘ (5 (5 I n . V
V > ). > 0) >‘ > . a - 4 ) S . 4 )
5- 0) 0) 0) 0) ID45 0) 0) U C) U• a) C 0) a) a) . 0 0 )0 ’ -
4.) 0) 0 0) C 0) 0) (0 0 0) 0) a) C’.) CO
— — C ID C ID C C 5.. 45 0 0 S. .C C’)

ID S. (0 S. (0 is S. (0 ID - a - 4 1 U
S. 5- S. S. .0 5- 5- 0 . I D a)

.0 .0 4.3 0->)  Lii 0.
— C 4) C .0 4.) .~~ .0 0 43 C .0 U 4) >5 -0 U) 0 1. 5- 4.) 4) 0) 4) 4) 5- 4) 5-

a- S. U -a- 3 4- X ~~‘ 0) C C V - a)4) a- U .0 0 -a- -a- (1) -a- -a- U U ) S . I nI D V
= 0. 

~~ ~~ 43 4- 4- vs in a) 0 4) .0 4 0 . 0  S.
S . U C > ) 0

4) 43 43 4) 4.) 4) 41 43 43 4.) (0 3 .0U (0 (0 ID (0 (0 (0 40 (0 45 0 4- 0  4)
— 0 S . V( 0a) S. 5-. 5- 5.. S. 5- 1. S. S. S. 4- U.CC 0 0 0 0 0 0 o 0 0 0 O U ) L U - o43

S. S. S. S. S. S. 5-. 5- 5- S. V a )
CD S. S. S. S. S. S. 5.- 5- S. S. 5 - 5 - .  U C

a) 5) U 5) a) a) 5) U 0) U a) 4 5 S . 5 ) - a -
.0 U 0 S.

V V V V .0 .0 .0 .0 V V F 0. a
— C C C C C C C C C C 4- Z V

3 = 3 3 = 3 3 = 3 3 C O L ) a ) S .
0 0 0 0 0 0 0 0 0 0 . 0 4 0
S. S. S. S. S. S. S. S. S. S. 0 ) 5 -  U
I I I I I I I I I I C 0 ) V 4 )

U. 0 0 0 0 0 0 0 0 0 0 I— . 0 a ) I n 4 0
4) 43 4) 4) 4.) 4.) 4~) 4) 4) 43 E a- 0
I I I I I I I I I I

.0 V .0 .0 .0 .0 .0 .0 .0 .0 C-a -
— C C C C C C C C C C Li) U U a)

5-

4 ~~ C’) Cs.) Cs) Cs) C”) C’) C”.) C’s) Cs.) Cs.)

~ + 
U. U. U. U. U. U. U. U. U. U. U.

5 4),
4) U) In U) U) (Is I!) UI U) U) U)

a-a m ‘a- S. S. S. 5- 1. S. 5.. S. S. S.
‘--a- - C U a) a) U U a) 4) 5) 4) 0)

- ~~ 4) 4) 4) 4) 4) 4-’ 4.3 4) 4) 4)

~ -4 _ ~
~~~ 

-
~~— 5-. — — — — — a-—. — —F- Cs) C’) 5- CC) U) I~~ CO O~ r

o — a a a a a a a a a a
LI. - — — — — a-’ — a-. — — —- = ~~~~ ‘~~~~ -~~~ ~~~~ S~~ ‘~~~~ S.

— — 40
C. 0. 0. 0. C. 0. 0. 0. 0. 0.

0 ~~ LI C.) C.) LI LI C.) C.) C.) C.) LI

— 
~~ 0) 4.) 0 U) U. CD = ‘-. ~ )

3-78



l Card : 30c

C
0 In—

~1 5) -a-
0 > 0  ‘-

C.) 0 ) 4 0 4 ) 0 )  -
0 In.C CsJ S.
(-a-) —

~~~ U (0 4- U
a) U S U . 0 4) O U V

U S a) S a) U a— = a) 0) ID 0 .5 -
= a— S a— 3 3 (0 a- = 3 U) . 0V > sO

V — a- ID a~~ ID a- a— > ID ~~ ~~ a- 4) S. 4)
S. ~ ID > (5 > ID ID > 40 40 ID 43
is > > > > U > > 0 O s U ’ - I D
4.) • a) 0) • 0) a) a) Cs) 03.0

— U 0) 5) 0) U a) C 0) U U S. . Cs-) .4.3
0~ C 0) C C) C) ID C 0) 0) ‘a- a) U
C ID C (5 C C S. ID 0 C 0 . 4 5a ) 0
(5 5- ID S. ‘5 15 S. (5 45 0 - > ) L U0.-a-

— C S. S. 1. S. C S. S. 4) 4.3 >5
• 0 .0 .4.3 .0 S. 4 ) ’ -

4) C .0 4) 0 .0 C 4) .0 .0 V -
4’ (Is 0 S. S. 4.3 4) a) .0 4.) 4.3 U)S. U )4 0
0. S. U -a- 3 4- * >‘ 0) C C ‘0 4 5 . 0  ID
a- a- U . 0 ‘a- ‘a- 4) a- ‘a- 0) S. 0 0  > 5 0S. 4- vs 4) 4. 4- In In 0) 0 4.) ‘5 5.0
U 04+- C

— 41 4) 4.) 41 4.) 4) 4) ~J 4) 4) 0 S. V
~~ (5 (5 (5 (5 15 15 IS (5 (5 45 ~4- 4)

O U ) L U V

CD

F E F F F F F F F B 0 0 5 5 ) 0
5) 5) 0) 4) 0) 5) 0) 4) 0) 4)
41 4.) 4.) 4) 4.) 4) 4) 4.) 4) 4) 5 ) 5 -• U) U) UI U) Il) ‘/) In U) In C/I . C U’ 0 4)  a

>5 >5 >5 >5 >5 >5 >5 >1 >5 >5 I — . 0 a ) U ) I DU) U) (I) In U) U) U) (I) U) U) ~~~-,- 0.4  4- C’)
F- F- a- F- F- . a a a-~~ F- - - Ca -

— ID 45 40 ID ID ID ID ID 40 40 LU 00 ) 0)
• 4) 43 43 4) 4) 4) 4.) 43 4.) 4.) I— U 5) 0.0.

0 0 0 0 0 0 0 0 0 0 0 . 0 0 .> ) > )
I— I— I— I— I— I— I— I— 5- 4— 4.) U) 4)4 )

U)
— C 5- 4’) 0 03 ‘0 5- C’.) 0E U) Cs) C’) -5- .5- LI) 40 N- CO

3 CO a- I I I I I I I I
— I I N. LI) Ca-) a- C) N. LI) C’)

~ —. C~~ 0 a- C) a— Cs) C’) 5- 5- CL) U) N.
U) ~~~~LI

~ Cs C’) C’) C’) Cs) Cs) C”) C’) C’) C’s)

~~ LI~~ 0 0) CO ~~ CO CI.) 0) 0) 0) 03 ~)Li. U. U. Li. U. U. U. Li. LI. U. U.
C

—

C.) -~~~ In U) (/~ In U) ~ In 4)’ U) ~— ‘a- S. S. S. S. 5- S. 5- S. 5- S.
~~ ~ 

a) U U a) U ~ 0) ~ a) 0)
~~ 4) 4.3 4) 43 4) 4) 4.) 4.3 4) 43

~~ 0) 4.) 0 Li) U. CD — -,

3-79



5) 40 S. 4) Ca-)
F- a- F- F- a- F- a- a- a- a- .0 U 0 5-
a F- F- a- F- a- a- a- a- a- F 0.0)
S S S = S s S S = S 4 - X  C.
1+. 4- 4- 4.~ 4.. 9- 14.. 4- 4- 4- C 0 C.) U >)

1-1 .04.3
4.) 4.) 4) 43 4) 4) 43 4.) 43 4) 5) 5.
C C C C C C C C C C . C 0 ) V 4)

U. a) U a) 5) U 5) U a) U U I — . 0 U U ) 4 0
a- F- F- F- F- F- a- F- F- F- F a- 30
ID ID 45 45 (0 40 45 ID (5 ID 4 - E C a - )  -

> > ). > > > > > > ‘ C a -  S.
— -a- _a- ‘a- -a- -a- -a- -a- ‘a- .a- ‘a- La) U a) a) 5)

3 3 5 3 5 3 5 S 5 = 1-a)U0.0.’0
0- 0- 0- 0- 0- 0- 0- 0- 0- 00  0.>)>) S.

U) Li) U) Li) U) U) U) Lii Li) U) ~~ 43 U) 4) 4) 0
LI)

UI
5- C’) 0 CO ~0 5- C”.)

U) C”) Ca-) 5- .5- L1) (0 N.
~~ CO a- I I I I I I I I
a- I I N. LI) Ca-) — 0) N. LI) Ca-I

C a- C) — Cs) C’) 5- 5- U) (0 N.
Li) —
C.
~~~~ — 43
I—

C’) Cs) Cs) Cs) C’s) Cs) C’s) C’s) Cs) C’s)
Cs) . — — —

0 0) CO CO CO CO 03 0) 0) 0) COU. U. U. U. U. U. U. LI. U. U. U.

U)
C.) 4.3
— -a- I I I I I I I I I I

c I I I I I I I I I I
~~ I I I I I I I I I I

o __,
— _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- S. —. — — — ..-. — — — — 0
~~~ -it -. a-. c’sj C’) 5- U) U) r- 03 O’l a—
U. - — — — — — — — — — —- = — S.- ‘.—‘ S.- ~~~~ ‘. — ~~~~ S~~~ ~~~~
— — ‘~ CD CD CD CO CD CD CD CD CD CO5- m = = ~~ = =o ID 

~ ) LI LI C.) LI LI 4.) C.) 4.) 4.)0.

0

— 

~~~ a~~ ~~ LI C Li) (a. CD = — a~~

3-80



I 
~~~~

a- 

~~~~~~

C) 0 CI .0 0) .0 0) . 00)  .00)  .0 0) ~C 0) .0 0)
4 3 5 . .  4 3 5 -  4 3 5 -  4-I S. 4 ’ S .  4 ) 5 -  4 ’ S .  4 ’ S .  4.3 5.
5 ) 4 0  5 ) 1 5  0 ) 4 0  0 ) 4 5  U ( 0  5 ) 4 0  5 ) 4 0  5 ) 4 0  5 ) 4 0

U) _I 43 _I ~I-I _J .4.) ..J 43 ..J 43 _J 43 .J 43 ._i 4) .J 4-)

In
C 5- C_s.) 0 CO U) 5- C’)E U) Cs) C’) -d- 5- CC) U) N—
= 0) a- I I I I I I I
a- I I N. U) C’) a- C) N. U)

C a- C) a- C’) C’) 5- 5- U) U)

—44)

Cs) Cs) C’) C’) C’) C’) C’) C’)
0 

~~ CO 03 03 0) 0) 0) 0) 0)
- U. U. U. Li. U. U. Li. LI. U.
-I

I C’) C’) Cs) Cs.) Cs) Cs) Cs) C’-) C’)
— ad) U) U) U) U) U) In In U) Cl)

4.) 5- 5- S. 5- 5. 5- 5- 5- S.
..) jj -a- U U 0) 0) a) 0) 0) 5) U
~~ 0 ) —  0 4) 4) 4.) 4) 43 4.) 4.) 4) 4)

~~ ~~~~~~~ ~~
= — — ___________________________________________

-
~~

4/) - 5-
~~~ -~~~~~ a)
Li) — 4’

— a) — — — — — — — — —5::~. ~2. ~~~ “ 
~~~- ~ ~~~- ~i5- .4 .4 .4 .4 .4 .4 .4 .445 < a

~~ ‘~~~ c~ .~~ .~~ c~ a~~
I- — _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

U)
.4 0) 4.) C LU U. CD = —

3-81



-4.)
C

5) 4) Card :
— g~ ~~~

o
(‘) In~~~ CU)  -4.)

5- C .0~~~~~~~~ 5- I n0 )
-
~~ 

~ ~~ a)
S.
(S ~C.) 00 .

a- o
‘0 4)
0 0 0.
.~‘ 5 4 5

0

~~ ~; :~H~~C a~~~~ ( 0 5 )
L.a-s ~~~~~~~~~~~~~~~

~ S. 
~~~~~C)

(Is

~~~ 
~~~~C

CD :l ~~~~~ 40

3 5- -c5) 4.3 
~~~~~~~~~~~~ 

S~~~~0. 
~~ 

0) ‘ 0- -~~
40 4.5
0) -CC’.)5)5- .~.) U

P 4
4 5 5 )

-C C )  --4 ) 5 -  £.LJ .~~~ 0 ) 5 )0) 45 ~— L .
-‘4)

1

4/I

0 1 —  I

1
4.3
(S

Csj

~~~~~~ 03~‘4.

U)
~~ I~~~~~~~~~~~ 4.) cO

L~~ :
‘—

C,,
— 5 -

- 4 . 3

:~~~~ 
;-

—.1 ‘~ a-
5- .—
(5 _J
0. a~~

0

3-82

-—--—-- -—--- • -- - ~~~~~~~~~~~~~ •— - • ~~• - - - —~~~~-



TABLE 3-IL Lethal Area Data Cards for HE Rounds (Card Type 31).

AL(J), J = 1 , 10 Lethal area per round versus personnel
standing target at 10 range values for
an open environment

2 AL(J ) , J = 11 , 20 Lethal area per round versus personnel
prone target at 10 range values for an
open environment

3 AL(J ) , J = 21 , 30 Lethal are a per roun d versus personnel
crouching target at 10 range values for
an open env i ronmen t

4 AL(J ) , J = 31 , 40 Lethal area per round versus tank target
at 10 range values for an open environ-
men t; for Re d roun ds , the lethal area
per round versus whatever Blue 105-mm
system is played at 10 range values in
an open environment

5 AL(J), J = 41 , 50 Letha l area per round versus APC target
at 10 range values for an open environ-
ment; for Red rounds , the lethal area
per round versus whatever Blue towed
155-rn system i played at 10 range
values in an open environment

6 AL(J), J = 51 , 60 Lethal area per round versus truck tar-
get at 10 range values for an open en-
vironment; for Red rounds, the lethal
area per round versus whatever Blue
self-propelled , armored 155-mm system
is played at 10 range values in an open
envi ronment

7 AL(J), J = 61 , 70 Lethal area per round versus artill ery
tube target at 10 range values for an
open environment; for Red rounds , the
letha l area per round versus a Blue
self-propelled , unarmored 8-inch or
1 75-rn system (whichever is played ) at
10 range values in an open environment
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TABLE 3-11. Lethal Area Data Cards for HE Rounds (Card Type 31)
-- Contd.

8. AL(J), J = 71 , 80 Lethal area per roun d versus radar tar get
at 10 range values for an open environ-
ment; for Red rounds , the lethal area
per round versus a Blue missile or rocket
launcher (whichever is played ) at 10
range values in an open env i ronm en t

9. AL(J). J = 81 , 90 Lethal area per round versus missile
launcher targe t at 10 ran ge values for
an open environment; leave blank for
Red rounds

10. AL(J), J = 91 , 1 00 Lethal area per round versus personnel
standing target at 10 range values for
a wooded environment

11. AL(J ) , J = 101 , 110 Lethal area per round versus personnel
prone target at 10 range values for a
wooded envi ronment

12. AL(J), J 111 , 120 Lethal area per roun d versus personnel
crouching target at 10 range values for
a wooded environment

13. AL(J), ~) 121 , 130 Lethal area per round versus tank target
at 10 range values for a wooded environ-
ment ; for Red rounds , the le thal area
per round versus whatever Blue 105-mm
system is played at 10 range values In
a wooded env i ronmen t

14. AL(J), J = 131, 140 Lethal area per roun d versus APC tar get
at 10 range values for a wooded environ-
ment; for Red rounds , the lethal area
per round versus whatever Blue towed
155-rn system is played at 10 range
values in a wooded environment

15. AL(J) , J = 141 , 150 Lethal area per round versus truck tar-
get at 10 range values for a wooded
environment; for Re d roun ds , the lethal
area per round versus whatever Blue
sel f-propel led , armored 155-rn system
Is played at 10 range values In a
wooded environment
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TABLE 3-11 . Lethal Area Data Cards for HE Rounds (Card Type 31)
-. Contd.

16. AL(J), J = 151 , 160 Lethal area per roun d versus ar ti l l e r y
tube target at 10 range values for a
wooded environment; for Red rounds , the
le thal area per roun d versus a Blue
self-propel l ed, unarmored 8-inch or
175-rn system (whichever is played ) at
10 range values in a wooded environment

1 7. AL(J), J = 161 , 170 Lethal area per round versus radar target
at 10 range values for a wooded environ-
men t; for Red roun d s , the lethal area
per round versus a Blue missile or rocket
launcher (whichever is played ) at 10
range values in a wooded environment

18. AL(J), J = 171 , 180 Letha l area per round versus missile
launcher target at 10 range values for a
wooded environment; leave blank for Red
roun ds

19. AL(J) , J = 181, 190 Lethal area per round versus personnel
standing target at 10 range values for
a town environment

20. AL(J), J = 191 , 200 Lethal area per round versus personnel
prone target at 10 range values for a
town environment

21. AL(J), J = 201 , 210 Lethal area per round versus personnel
crouching target at 10 range values for
a town env i ronment

22. AL(J), J = 211 , 220 Lethal area per round versus tank target
at 10 range values for a town environment;
for Red rounds , the lethal area per
round versus whatever Blue 1 05-mm
system is played at 10 range values in
a town environment

23. AL(J), J = 221 , 230 Lethal area per round versus APC target
at 10 range values for a town environment;
for Red rounds , the lethal area per round
versus whatever Blue towed 155—rn system
is played at 10 range values in a town
env i ronment
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TABLE 3-11 . Lethal Area Data Cards for HE Rounds (Card Type 31)
-- Contd .

24. AL(J), J • 231 , 240 Lethal area per round versus truck tar-
get at 10 range values for a town
environment ; for Red rounds , the letha l

- area per round versus whatever Blue self-
propel l ed , armored 155-rn system is
played at 10 range values in a town
envi ronment

25. AL(J)I 3 • 241 , 250 Lethal area per round versus artiller y
tube target at 10 range values for a
town environment ; for Red rounds , the
lethal area per round versus a Blue
sel f-propel l ed , unarmored 8-inch or
1 75—rn system (whichever is played ) at
10 range values in a town env i ronmen t

26. AL(J), J = 251 , 260 Lethal area per roun d versus radar tar get
at 10 ran ge values for a town env i ronmen t ;
for Red roun d s , the lethal area per
roun d versus a Blu e m i ss i l e or roc ket
launcher (whichever is played ) at 10
ran ge va l ues in a town env i ronmen t

27. AL(J), J = 261, 27 0 Lethal area per roun d versus m i ss i le
launc her tar get at 10 ran ge values for
a town env i ronmen t; lea ve bl an k for Red
roun d s

28. AL(J), J = 271 , 280 Lethal area per roun d versus personne l
standing target at 10 range values for
a grassy environment

29. AL(J), J = 281 , 290 Lethal area per round versus personnel
prone targe t at 10 ran ge va l ues for a
grass y env i ronmen t

30. AL(J), J = 291 , 300 Lethal area per roun d versus personnel
crouching target at 10 range values for
a grass y env i ronmen t
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TABLE 3-11. Lethal Area Data Cards for HE Rounds (Card Type 31)
-- Concl d .

31. AL(J), J = 301 , 310 Lethal area per round versus tank target
- 

at 10 range values for a grassy environ-
ment; for Re d roun ds , the lethal area
per round versus whatever Blue 105-rn
system is played at 10 range values in
a grassy environment

32. AL(J), 3 = 311 , 320 Lethal area per roun d versus APC tar get
at 10 range values for a grassy environ-
ment; for Red roun d s , the let hal area
per round versus whatever Blue towed
155-rn system is played at 10 range
values in a grassy environment

33. AL(J), 3 321 , 330 Lethal area per round versus truck tar-
get at 10 range values for a grassy
environment; for Red rounds , the lethal
area per round versus whatever Blue
self-propelled , armored 155-rn system
is played at 10 range values in a grassy
env i ronme nt

34. AL(J), J = 331 , 340 Lethal area per roun d versus ar ti l l e r y
tube target at 10 range values for a
grass y env i ronmen t; for Red roun ds , the
lethal area per round versus a Blue
self-propel l ed , unarmored 8-inch or
175-rn system (whichever is played) at
10 range values in a grassy environment

35. AL(J), 3 = 341, 350 Lethal area per round versus radar tar-
get at 10 range values for a grassy
environment; for Red rounds , the lethal
area per round versus a Bl ue mi ss il e or
rocket launcher (whichever is played)
at 10 range values in a grassy
envi ronment

36. AL(J), 3 = 351 , 360 Letha l area per round versus missile
launcher target at 10 range values for
a grass y env i ronmen t; l eave b lan k for
Red roun ds
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SECTION 4

OUT PUT

In this section the various types of hard copy outout generated dur-
inq execution of the AFSM Computer Program are discussed . Whenever
reference is made to data card types , the reader should refer to Sec-
tion 3 of this report for descriptions of the specified card types.
Hard copy output , as generated during execution of each of the six input
subroutines , is discussed fi rst. A discussion of the scenario results
at a specified game time is presented next. Finally , the status of
individual target elements at the end of the game is presented and
discuss ed -

Subroutine TABLES

Figure 4-1 contains typical hard copy output generated durin o execu-
tion of Subroutine TABLES. The fi rst two lines are card images of
parameter values contained on Data Card Tyoes 2 and 3. The third line
informs the reader that &Il data , entered by this subroutine , have been
i roperly loaded into the proaram .

0.1,) h OO 25 w0 ~33 L. )3 c.oo 0.00 , 
-

~s L
rL ~~L~~s 4,,I,5I~kJ PK0P~~R L Y

FIGURE 4-1. Subroutine TABLES Typica l Hard Copy Output.

Subroutine SYSTEM

Figure 4—2 contains 34 lines of typ ical hard copy output generated
during execution of Subroutine SYSTEM. The output cons i s ts of da ta
taken from Data Card Types 26b through 26e. Each set represents one of
the eight friendly weapon systems in the game . The next two lines are
use d to ind i ca te the number of weapon systems bein g p layed and
inform the reader that all data entered by this subroutine have been
I roperly loaded into the program.
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1200.33 6.33 O..’a0 4.30 ~3.3Q 1.00 3 ,316 8.00 2.00 1200 00
80.00 12.00 1.00 1.00 2.00 5 .00 27.00 5.oO 27 .00 ).30
2 7 .3 0  1 .3...,0 100.00 2000.Ia O 11600.00 1006.00 z000 uo 4,.ao S00W.00 -~~~.23 .4i) 40

300 0 . 2 0  l,. 3 3  3.00 .7 .30 40.0 16 1.Oi.4 30 00 5 .00  2.03 85 0 . 0 0
103 .03  L 2 ~~v 1.00 1...~) 2 0 o  5.00 27. 16 5 .00  27.00 5 .6 0
2 1.30 1 30..30 160.0.,10000 31) 0030.00 L000.OOLU COO OU 3.0(I 250Il 3(( .05

- 3~ .50 .20
403 0.20 2 i O  .~~.3 .3 3  5.33 2 .40 60.04 0.00 20.30 30.00

2 .00 1~~~0 1.03 1.0.) 1 0 3  3,03 ~ 7 .0 0 3. Os )  .~~.03 3.00
21.30 99.0.) tOO .wO 400.03 300.00 3~ 00 .10330Q0 .J0 o.0(69999’~~o0 .20

.J~ .15 .80
5300 .2~ 2 - 3 0 24 3.. 24.00 1000.60 3.30 25.00 IZ.00 15.00 90.00

L ö . 3 3  12 30 1.00 12.00 L .vO 3 .00  2 7 . 3 0  3 .03  2 1.3) 3 0 6
z i a .’  60F~.00 4 V 3 0 3 . V 3 0 0 0 0 0 0 J0 1000.00 4300.00 1000. 10 ~ .o 0’,qoqq,~~o 20

L 0  3~ .~ 5
12 003.2.’ 1.30 1.00 1.00 0.00 2.00 80.00 1 O 0  2 0 .00  10.00

6 .0 ’ a  .6.03 30.03 0.00 0.6.’ 0 0 3  0 . 0w 0.00 0.00 6. 00
3.).’ .J Q 0  0.00 0.03 0.33 0,63 u.36 0.00 0.30 6,00
0.00 0.00 0.00

130 33 .1)  b .) .’  1.56  6.00 1.00 1.0 (6 36.0.i 1~~~QU 2.30 903,00
3430,60 0.430 1.20 - 0~ 00 2.~~0 0.00 0.00 0.00 .‘30 0.430

.hoi 0.34 0 . 3 w  j . JJ 0.00 0..0 I3 .aO 0.00 0.60 0.30
0 0 0  4 3 4 3 0  0 .00

OI..’3.3 .ZJ  b..i 7 4 3 .00  - 4 43 .0 3  40 .03 2 ,4. 16.00 L , , O  2 3.00 24~~.00
7 2 3 . w ~ 0 . 3 4 3  .90 0. 16.1 1 .016 .‘ .0C, 0~~a C 0.0u 0.00 6 1 6 0

4 3 . 4 3 ( 6  ~a . . a 3 0 .0 0  0 .00 0 .03  0 3 0  14.30 0 . 0 0  0 .00  0 . 0 0
.1.0) 41 0Li 0 .64 3

1 10 0 3 .3 6  b .I0 2.03 v .3 3  1.3~ ~~~~~ 18...0 15.00 2.03 ~30 C0

~03.00  43 ,60 1,10 0.0.~ 2 .00 0.33 w.00 3.00 0.00 0.Il’~0.,, ) 3 .00 0....0 0.00 0.~~0 6.oO v.O.J u.Q0 ,,60 0~~ 0
0 . 6 0  a .- ) , ,  0 . 0 0

8
SYS1 E I~ O S A 000  P R t . , P E K L Y

FIGU RE 4—2. Subroutine SYSTEM Typical Hard Copy Output.

Subroutine ROUND

Figure 4—3 contains 16 lines of typical hard copy output generated
during execution of Subroutine ROUND. The first line contains the
value of the number of di fferent type rounds to be entered as soecified
on Data Card Type 27. The next 13 lines contain values of the first
seven values appearing on 13 Data Card Type 29. One round type does
not aopear because it is incom oatib le with all weapon systems entered
into the program. The last two lines are used to specify that nine Blue
round types are used in the current scenario and that all data , entered
by this subroutine , have been properly l oaded into the program .
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14
1231 .3  ... 8~ . 3 a 0  06 . 5  .7 54 1. 1200.
12 0 2 . 3  0b1 .203 30 .0 a),, 2. t2O ~~.0 2 0 3 . 3  . 16) . 0 1 5  11 ,3 .983 2 .  1203.
1 2 4 3 4 . 3  .~~01 2 .910 11.0 .9~ 3 3. 600.
31.a1 2 .130 .4 50 2 3 . 3  .953  . ! aO .

- 3102 2 .1,3 .5 23 343 .~ •~~54 2. 40 3 .
3 1431 .2  . 0 3 0  • 1o3 22 .3  •~~80 2.  6 4 3 0 .

— 400 1 .2  2 . 3 3 . 1  100.3 00 6 3 4 3  ~~~~ 1. 3~~
5 3 0 1 .2  .1i80 .3 9 3  2 5 . 3  .933 1. 9C.

12 3 3 0 . 2  0 . 0 0 0  1.630 o O . 3  . 3 50  0 10 .
13 3 0 1 . 0  1 . 33 0  0 .000 3 4 3 . j  . 3 7 0  2 .  9V.0 .
04001. 2 1 .6016 1 630 1 16 .0  .980 2.  2 4 ) .
1700 1 .3  1.0g w 1.060 18.6 .9S0 ~ . 5 .0 .

9
~ JUMU t.UA43~ 0 PiS OPEALY

FIGURE 4—3. Subroutine ROUND Typical Hard Copy Outp ut.

Su broutine FUFDC

Figure 4—4 consists of five pages of typical har d copy outout gener-
ated during execution of Subroutine FUFDC . The first line on page one
con tains the value for the number of friendly battalions ‘n the game
taken from Data Card Type 41. The second line , Illustra tes two site
loca tions and zero battalions for Divarty FDC , as en tere d from Data ~.ard
Tyne 42. The third and fourth lin es contain arrival and departure tirn e~as well as x- and y—coordinates of the site s as entered from two Data
Card Type 43.

Lines five through seven contain the same type of information for
Group FDC . The remaining lines on oage one , Figure 4-4, as well as
pages two , three , and four, contain battali on FDC site information and
battery site information for all friendly battalions and batteries in
the game . Data are entered via proDer combination s of Data Card Types
42, 44 , 45 and 46. The last two lines on page four , Fi gure 4-4 , are
used to spec i fy that 23 batteries and 10 FDCs in the friendly for-ce h~ ’;e
100 tubes avail able at the start of the game .

Page five of Figure 4—4 contains values for the number of points
(10) ~er FEBA trace , the number of FEBA traces , and the x- and y-
coordinates of the points . These va l ues are entered from Data Card
Type 54 and 20 Data Card Type 55.
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0 O LV ASIY  1-OC
0.00 5 7 6 .0 0  .1.00 6 5 .0 0

92 0.0 16 i?O0.00 04 . 0 0  57.140
2 3 C OA P S POC
0.03 ~lO .00 6&..a w 70.00

716.30 1103.00 64 ,00 *A ,vO
1 3 I N POC SNI I N O I S  O S
0.60 160.00 62,00 72 .4 3

127.0 3 * l w . O J  u .s.) f l . 160
j w O.03 •90.03 62 .37 ?1 .Oo
610.00 ISw.0J 68.0~ 71.~~)9914.il O 1110.00 26 .014 89 .53

1120.60 045 0 .60 ,1.5u 62 .5 0
1)33.30 ~s 3 .3J 51 .20 Si .&01I*rres ,g 1$ SN 0

7 .3 S 57* ! INo INIS) OS
1200.33

w.0. AsO.O3 62.03 12 .4 3  4 . 0 0
020.30 270.63 61.80 11.90 4 .30
3 0 3 . 0 0  ,33.6,, 5 8 . 5 0  71.~~0 8 . 160
b o.a .36 960 .33 64.164)  7 o . 3 0  1,,.043
99 3.o. ) 0010.00 33.00 169.50 2.60

0 12 16 .33  04 86 .00  51 .50  bI. .) 6.00
0507 .00  L b 3w.60  51.20 64.13 4 . 0 0

7 0 8 SI~~Y SNI INISS 35
1 2 3 3 . 3 J

16 .30 o43 ,30  b3,~~O 7 3 . 9 0  4 .60
obO .00 250.60 6 3 . 33  7 3 . 4 , ,  4.00
2816 .30 573.60 .16.0.) 73.00 5.63
~~~~ 900.00 9.50 72.80 10.00
9j 0.60 1133.O o 56.6.1 71.oO 4 .00

LouO .O3 0460.30 5 1 . o O  70.00 4.00
14 i0 .016 Lu33 . ~ .) 5 2 . 7 0  616 .60  11 .00

7 3 C IT SY 8N0 * MtS0 OS
0 200 .30

0.60 140.140 65.30 76.40 4.00
040.63 230.60 o4.rO 74.90 4.00
263.03 ~~0.O3 .1.50 7 4 . 5 0  8 .0 0
,1J.3J 930.00 61.00 74.30 10.00
9b) .3o 013 16.6 3 5. .Oo 72 . 55  1.00
1060.03 t44~.160 54.30 71.50 8.00
1463.,.) i843.J0 3 4 . 2 0  71.40 4.60

7 3 SN 701 INJ *Ii155 OS
3.00 110.06 67. 20 u* ,60

133 .33 ~~3.6J 5 7 . 3 0  e S . e 3
*70.03 4014.00 i~ .60 55.10
420.0w 710.60 66.00 64.90
140.00 1103 .00 D l . J 3  64.53

01)6. 04 ) o lO3 .63  So .?. )  .1.50
0 3 4 0 . 0 1 4  & e 3 0 . D 3  5s , 5 1 6  ~2 . a 0

3 S A T T 1 4 ~~S IN SM 2
1 7 SMI * M 15~ 03

02 0 0 .30
0.0.) 110.00 67 ,20 • 5 .b3  5 .30

030.00 . 260.00 .7.00 61.10 6.00
* 7 0 .3 0  430, 30 ,..50 65 .0 0  5.03
4 20 .00 710.03 •..L0 84 ,9 0 8 .00
743,3 0 ~~~~~~ •Z.00 64.60  12.0w

11)0.33 0)10 .00 61.70 63. 50 10 .0 16
134.1.0.4 16)0.00 35.10 62 .50 12.00

FIGURE 4—4. Subroutine FUFDC Typical Hard Copy Output (Page 1 of 5).
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7 .3 A 578V SMZ Xl~15~ OS
12 3 3 . 3 0

0.Jd 4)430 84 .70 81.13 4.1. 0
110.00 Z3O..~.) 168.60 b..o3 6.00
2 54 3 .0 0  30 0 . 00  ~~~.0.a 08.43 p .00
4)0.3.1 630.0,, .7.60 .6.40 8.33
72 0.6,, 11630.03 o3.63 6~~~13 12.00

1003.00 12160 .43 ,, 63.243 65.~ .) 10.O~0320 .~~0 053, , .30  So .043  64.ou 12.00
7 .3 C 8T~ v 5’~2 *N1~~ Os

1200 .33
3.0) 13.30 13.20 ~~~~~ 5.J0

943 .33 Zlj.,iO lo.O Ci 63.143 0.63
Z 33.0~ 3o0.03  5 .)0 64 19 5 .00
300.30 b 7 , , . 1 6 , ,  516.143 r.6.~~.j 3.63
703...Q LQn O .06 a~~~33 67..0 12.6)

1093.00 1 2 7 4 3 . 0 . 1  64 .70  06.63 10.0)
13 J . . 3 4 3  Lo ~~0 . 0)  )9 . 2 0  0 3 .6 1 6  12.00

16 3 SN FOC IN ) xt~165 OS
. i u~ 350. .3.a 7o.)0 51.83

3 7 0 . 0 4 3  610 03 11.30 5-7.30
o33.33 .30.00 64.60 67.10
7 2 0 . 0 3  9 4 0 . ~~3 6 7 , 0 0  ~~~~~lLuJ .33  ~2 - v j . 0 , ,  bS ãw 5-j . 7 0

1326.43.1 1..33.00 63.50 ~5- .1OJ J A T T E A Y S  O N IN 3
6 3 2 8T3Y 3N3 ~Mt55 OS

12 0 0 . 33
3 . 0 3  3 90.043 7,,..10 5 7 . 6 3  4 . 3 3

370.03 b1J. 00 70.30 ~7. 30 .43 0
630.60 5- i .) . ) )  5 - 9 .4 0  ‘l . l)  4 .~~3
7 2 3 . 0 . 1  4 9 4 3 . 3 . a  6 1 . 3 0  36 .3 )  .0.)

11430 . i03 12- 4 0. 0U bo .5O 5~~.73 8,60
1320.33 16,,J.0) oi. (6 55.7) d . 6 3

o 43 A 6 7 3 7  Bid ) X?11 55 OS
123.1.33

0. .1 3 3 3 . 0 )  7 2 . o J  5 0 . 3 3  b . -3 .j3 30 .3 .. p 343.33 7 1.4 0 24 .8 3 5 .00
6. 0.)~ 5 1 3 . 0)  4 1 . 6 0  -

~~ .5 .) 4 .00
7.~~.,,) ~.?.j ...o s-1.Su 57.5 0 5.oO
93 . . . Q , ,  1~~7 ) . 0 . 6  64 .0 0  .1.2) 8.30

13 .63.3.1 1533.60 .~ .0Q 61.243 4.00
5- .3 C 6 1 4 1  IN) 344 155 436

1Z~ 0.3.
J . . u  3 . 4 3 . 3 3  7 5 . 5 0  6 3 . 8 0  6 .0 0

)33.16,, 6743 .33 73 ..,, ~,,.ij 5.10
50 0.,,) osO.00 ? 2 d a  ow. 1Q 4 .33
8 4 0 . 0 4 3  % j , ,.1 U  ? 0 . a O  6 9 . 3 4 3  5.03
4 7 3 . .)w . 2 . 6 . 6)  b ’ . . Q 1 6  5 8 . 1 . .  8 . 0

0 2 6 6 . . . . )  0 u 4 3 3 . . . .  5 - 4 3 . . O  ~ 4 . ?... 4 . 0 0
3 3 lid ~6C IN- , 44 02 3 * 4 I1ETN ~ 73 IN 2
3 . 4 3 , ,  0 ? j . O O  ol lO ,l.0.a

1 0.00 5-..3.Oj 0 7 . 2 0  .1.10
b1J. ~~6 8 3 3 . 1 6 3  67 ,63 67.L9
94316 .00 11316 .0,, b..oO .6.8(6
~~~~~~~ 0833 .00 162 .6.1 511.343

3 3 A 1 7 1 2 Y 3  19 IN 4
6 .3 5 8131 8M4 6 1 2334 6 E ~ NF 10 3M 2

31 30 .2 3
3.33 1743 .016 67.70 67.80 12 .00

1 9 - a . 3 3  373.00 61.~~Q o?.3 .. 12.03
61o.00  8’a C..Q3 6?.~~3 07 .0 - I  5 .33913 .3 ,, 1.~~O . 6 4 3  ~5~~~43 5-~~. d 4 3  j .C 3

1233.3 ,, 16 3 ( 6 . 1 0  62.,0 s . . 6 4 3  ,...(6

FIGURE 4-4. Subroutine FUFDC Typ i cal Hard Copy Outout (Page 2 ~
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5 3 £ S T A Y  5444 442~ 3A 8 *IINP T O SN 2
3l00.i(~7.00 030.00 65.23 ob.13 12.00
210.00 600.00 80.00 o0.SJ 02.07
633.J~ 903.016 65.3.1 b5.bO 5.6.3
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02,0.01. 1630.00 .o.6.. 63.33 5.30

5- 3 C 01*7 5414 44i2 3A 4 A EIN P TO SN 2
3103 .20

o.0.. 21w.6.. 64 .13 54. 50 12.~ 3
Z30.~~ 03, , .016 .4.33 64 .30 12.w 0
0 )3 . 3 0  9 3 3 . 0 3  64 . 33 5 4 . 1 3  s . 00
165 0 . 0 0  1243 .03  63..3 63.116 5.00

1 2 7 4 3 . 3 3  i.s3,,.00 3 4 . 5 3  61 .50 8 .00
0 -I SN .-OC 39, .41 23* -. ~S i  10 Ii 3
,,... 3 233 .0 0  l3..,O ,,-‘ .iJ

Z5~ .33 5 2 0 . Oj  7~~~1143 ~~~~970. 30 0 2 3 0 . 0 )  10.50 56 .20
1Z 30.OC.  141 0.60 11.30 Ss . I0
1440.30 LolO.00 .6.30 ,~ ,13

31*ITSI YS IN SM S
6 .. S III! SMS 4412 3 * 4  05 - 2 TO SN 3

3100.20
16 .06 Z I0 .u O 15.53 59.8~ 4.33

250 , 00  520.00 7 5 , 4 0  S . . i0  4.00
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97.4.w.1 0230 .140 71.64) 55 .20 4.33

0 2 5 0 . 1 6 0  1410.3,.. 71.36 5 5 .4 3  6.00
144 6 .0 0 1.3J. J~ 56 .33  66.30 8. 00

5 3 6 s f 4 !  5~ 5 44 14 3 8 ,  650 10 IN 3
3000.23

0.343 213 .00 14.10 , ,7 i l 16  4 . 0 0
2 3 0 . 3 0  60 0.0 4 ) la,90 5 7 . 3~ 11 ,00
630 . 433 1613 . 30  70. 3 5 -5 . . . )  4 . 30
9~ 0 ,00 o210 .00 10.10 54.73 4.00

1233.o) 039o.3O 09 .80 j 4 . 33  ..60
11120. 043 1613...) 64.50 54 ,84 )  8.00

8 3 C Slid ! 544 5 441Z1 &4 668 16 4% 3
3130.~ 0
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2 10 .00  4 o 3 . 3 ~ 80.60 70 .00
4 a 0 .0 3  ..0.00 00.10 .9.53
8 33. 6 3  4110 .00 s.4.13 89.6..
9 7 0 . 3 4 3  0190, .o 3 S o . 6 w  6 3 . 0 k

1 22 3 . 3 0  t t 3 O . 3 3  5 - 5 . 9 0  168 .36
046 0.30 Lb ld .UO s3 ,70 60,10

) 8 A 1 7 t 3 Y 5  1% IN 6
7 0 8 I t~~Y 5448 P** aS Oi * 1 018

5033 .2)
.0.0~ 13w.00  60 . 03  10.~ 3 5,30

204 .00  46 .00 5 4 3 , 0 3  70.0 .4 5 , w O
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FIGURE 4-4. Subroutine FUFDC Typical Hard Cooy Output (Page 3 of 5).
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FiGURE 4-4. Subroutine FUFOC Typical Hard Copy Outpu t (Page 4 of 5).
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FIGURE 4—4. Subroutine FUFDC Typical Hard Copy Output (Page 5 of 5).

Sub routine WPM IX

Flqure 4-5 presents typica l hard copy output aenerated during execu-
tion of Subroutine WPMIX. The first line is a card image of Data Card
Type 57 and the second line is the value for the number of friendly
battalions in the game . Lines three and four contain oriority values
for the 23 friendly batteries taken from Data Card Types 58a and SBb .
These lines are followed by four lines of values of placement numbers
for 1) lateral backup of FDCs, 2) reinforcing FDCs. 3) aeneral Support
reinforcing FDCs, and 4) fIre plan assignment of FDCs. These values
are entered from Data Card Types 59 through 62 respectivel y . The nex t
line is a card image of tactical echelon identification numbers that
appear on Data Card Type 63.

The next 23 lines contain values computed from Data Card Type 26d
information for each weapon system entered during execution of
Subroutine SYSTEM . The eigh t columns of 23 lines contain the follow-
ing information :

Column 1 - fire unit nunter
Column 2 - randomi zed number of equivalent full charge

rounds fired toward next short-term tube failure
Colum n 3 - randomi zed number of equiva l ent full charge

rounas fi red toward next long-term tube failure
Column 4 - randomi zed number of equivalent full charge

rounds fi red toward next permanent tube failure
Col umn 5 - randomi zed number of EFC rounds fi red toward

nex t tube chan ge
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Column 6 - randomi zed numbe r of kilometers traveled toward
next short-term mobility failure

Column 7 - randomized number of kilometers traveled toward
next long-term mobility failure

Column 8 - randomi zed number of kilomete rs traveled toward
next permanent mobility failure

Lines 33 through 37 are ordering values for as many as 14 friendly
battalions based upon battalion tactical echelon identificati on numbers
and these values are computed during execution of this subroutine. These
lines are followed by a card image of Data Card Type 64 which contains
values identifying the type of computer at each of the 10 FDCs in the
game .

The following 32 lines are ca rd images of Data Card Types 65a through
80b which contain transmission times and processing time va l ues for
various missions and operati ve status of computers . The last two lines ,
card images of Data Card Types 81 and 82, contain data concerning FDC
equipment failures and are the last two lines of hard copy output gerler-
ated during execution of Subroutine WPMIX.
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FIGURE 4-5. Subroutine WPM IX Typical Hard Copy Outout.
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Sub routine REDIN

Figure 4-6 presents typical hard copy output generated durinc execu-
tion of Subroutine REDIN . The first line Is used to specify the number
of enemy systems in the game. This information , followed by a card
imaQe of Data Casd Type 83, is used to specify Red weapon system order-
ing for counterbattery fi re missions .

The next four lines contain three values each , one line for each
enemy system in the game. The first two values on each line are entered
from Data Card Type 84 and the last value is used to specify the round
ordering number for the system. The remaining lines represent Red
battalion data taken from Data Card Type 85. One card represents each
battalion . The fourth value on each line has been incremented by the
number of different type Blue weapon systems in the game and places the
Red battalion weapons systems in proper order for counterbattery fire
missions. The last line ’, which contains 9999.0000 as its first value ,
is used to indicate that all data cards have been entered into the
program.

1~
403~

..04300 0.0000 4 3 0 . 4 ) 4 3 1 3 0
2 .0000 2 . 0063  143 .0 .100
4.0300 1.33430 a... . .oa
5 .000 . .  .2 .0 34 ) 0  43 3 . 130 0 0

157 .6033 4...3..J 43,. . . .013 5.9003 1.0000 0.0000 7.0030
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902.4)600 3.,.030 b.0..00 6...300 4.0003 0.0000 43 .00 131
7 6 3 . 3 4 3 0  3 .0000 6.0000 1.0300 143.604)0 0.0Q0,~ 2.04300
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5so . . .003 3 . 0 0 .0  b.0..O0 4,4)000 11.0000 u.01300 L...300
*~ 3.~~.)Q3 3 .3603  a . 1 3 4 3 0 0  6 .340. .  2 0 . 30 300  0.00 .10 2 .0003
9 3 4 . 0 w 3 3  3 .00 0 0  6 .Q~ 4 30 4.oO..3 73 .0003  0.0006 2 .00 30
1435 ,30 00 13  t , 1 3~ 00 ..0.o 0~ • .U 3J0 20 .40 .3  0. 1313 00 1 . 4 ) 4343 0
7 0 . . . O o O j  1.4).1 ’ .4 6.030 00 3.3.’34) Z7.OowO 0.01,00 t.0G~0?7~~.0030  0.0134) 3 6.3.10.. ..0006 25.0300 0 .0 4330 1.00u0
15 L .0o03  1.03.. u 6 .0030 8 .OGvO 79 ,0000  0 .000 0  1 . 0 0 4 3 0
154.003~ 3.00.10 b.0..0.. 6 .433 . . )  12.0 1300 0 . 0 43 0 0  3 .0 0 00
43 6 . 0313 3  1.0430 ,. 6.4) 030 8. 0 4 )4 ) 0 16.133..0 3.30006 3,..030
641 .0134313 3.Q0..0 0,..3..3 6.33.3 30.0131.0 0.0000 1,0.100
34 2 .00 0 3  3 . 0 3 0 1 6  6 .0iJ3Q 0,0 ,43w 3’ l.O.JQO 0.0030 1.130 30

99439.03343 0.00.0 0,0..3O 4 . 0 4 3 1 3 0  0.6.60 0.00013 0,60~ 3

FIGURE 4-6. Subrouti ne REDIN Typical Hard CODY Output.

SCENARIO RESULTS

Hard copy output is generated during execution of Subroutine OUTPUT
at the end of each hour of game time . Fi gure 4-7 . consist ing of f i ve
pages , contains scenario results after 27 hours of game time . A d~ Scus-
sion of these results , page by page , is presented in the paragraphs tr’.at
follow .
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Page 1 of 5

The first i tne of hard copy output is used to specify that the
results are for the 27th hour of the game: the scenario is a sample case .
This is followed by title and column headings for the friendly battalions
and an overall total column . With only eight friendly battalions In the
scenario , the columns for battalions 9 through 11 contain zero values.
The nex t nine li nes of print contain the following information :

1. MIlitar y worth of Red targets attrited by artiller y fire
2. Number of Red personnel attrited by artillery fire
3. Number of Red tanks attri ted by artillery fi re
4. Number of Red APCs attrited by artillery fi re
5. Number of Red trucks attrlted by artillery fire
6. Number of Red artillery tubes attrited by artillery fire
7. Number of Red radar systems attrited by artillery fire
8. Number of Red antiaircraft missile launchers attrited by

art i llery fi re
9. Number of battery fire missions completed

The next set of data identifies the number of defeated Blue batter-
ies up through the current game time . These data are followed by values
for the number of rounds fired by each battalion , and the total number
of rounds fired for each of the nine round types in the Blue force.
A sumary of total rounds fired by each battalion , total rounds fired ,
total weight in metric tons of rounds fired , and total cost in kilo-
dollars , is oresented. The remaining i nformation pertains to CLGP
resul ts , and to unaccomplished fire missions . The results are
sel f-explanatory .

Page 2 of 5

The first set of data pertains to the number of fire missions , the
number of defeated missions, and the artillery military worth of the
defeated missions for observed , non-observed , and fire plan missions at
four mil itary worth ranges. The totals for the four military worth
ranges appear in the last column of each line. The next set of data ,
on page two, ~erta1ns to fire plan missions ; the printed output Is self-
explanatory and no discussion is required .

The third set of data presents time summations for 10 FDCs and 23
batteries of the Blue force. The row and column headings for this set of
data preclude the necessity for any discussion of the outpu t (% busy is for
most recent hour only; busy ti me and idle time are cumulative). The last
set of information pertains to rounds fired at each of 30 range values
in one kilometer Increments . After the column heading, Information for
each different round type appears In a set of three lines. The fi rst
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line identifies the round type and the number of rounds fi red at the
indicated battery to ta rget ranges. The second line again contains the
round type and the numbe r of rounds fi red at the indicated FEBA to
ta rget ranges. The last line of the set contains the total number of
rounds of this type that were fi red. There are four sets of this type
of information for four di fferent round types appearing on this page .

Page 3 of 5

The fi rst 15 lines are five sets of data , three lines each. con-
taining round/range data for the five remaining round types in the Blue
force. Next there are title and column headings for systems with ranoes
greater than 30 kilometers. For the sample nroblem scenario , no systems
of this type exist , consequently no data of this type appears on the hard
copy output.

The last set of data appearing on this page contains reliability !
attrition information. Values are clearly identified and no di5cuss ion
of the printed output is required (read by Blue battery , Battery 1 fi rst
in each row, Battery 2 secon d , etc.).

Page 4 of 5

This page contains the data breakdown for up to 11 system types in
the Blue force plus a summary of systems with a common caliber. The
column headings identify the 11 possible systems that can be played in
a scenario. Each column contains the following information :

1. Military worth of Red targets attrited
2. Number of Red personnel attrited
3. Number of Red armor (tanks and APCs) attrited
4. Number of Red trucks attrited
5. Number of Red artillery tubes attrited
6. Number of Red radars attrited
7. Number of Red missile launchers attrited
8. Number of battery fi re missions completed by system type
9. Number of rounds fired by system type
10. Weight in metric tons of rounds fired
11 . Cost in kilo—d ollars of rounds fired
12. Number of incomin g fires received by system tyne
13. Number of tubes out due to attrition
14. Number of tubes out due to RAM
15. Number of tubes up at present time
16. Aver~’je fractional value of original number of tubes available

at present time
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The last three lines appearing on this page contain values of mili-
tary worth hours , average force availab ility , and hourly force avail-
ability respectively .

Page 5 of 5

The last page of Figure 4-7 contains the breakdown for General
Support Rocket Systems In the Blue force. For the sample problem , only
Battalion #6 was equipped wi th GSRS and therefore its data values and
the total data values are identical. The column headings clearly Iden-
tify the data appearing therein and no further discussion of output Is
required .

INDIVIDUAL RED TARGET DATA

At the end of the game , values of the two-dimens ional DAMG array and
a damage level flag are printed . Figure 4-8 is a typical hard copy
output of part of the data . The following information appears in each
line of output: -

1. Individual Red target element ID number
2. Fractional value of personnel survivors after artillery fire
3. Fractional value of tank surv i vors after arti llery fi re
4. Fractional value of APC surv i vors after ar til lery fi re
5. Fractiona l value of truck survivors after artillery fire
6. Fractiona l value of artillery tube survivors after artiller y fire
7. FractIona l value of radar survivors after artillery fire
8. Fractional value of missile launcher survivors after artillery

fire
9. Or igi na l number of personnel i n target
10. Origina l number of tanks in target
11. OrI gi nal number of APCs In targe t
12. Original number of trucks in target
13. Original number of artillery tubes in target
14. Orig i nal number of radar systems in target
1 5. Original number of missile launchers in target
16. 0.0 changes to 2.0 when cumulative damage from non-artillery and

artillery fire results in critica 1 target element damage greater
than specified defeat level , I.e. , a defeated target

17. Number of platoons in target
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18. ID number for type of critical element

• 1.0, personnel
• 2.0, tanks
• 3.0, APCs
= 4.0, trucks
= 5.0, artillery tubes
= 6.0, radar systems
= 7.0, mi ss i le launchers

19. Artillery damage l evel ID number

= 1 , 50.0% or more killed
* 2, 40.0% to 49.9% killed
= 3, 30.0% to 39 .9% killed
= 4, 20.0% to 29(9% killed
= 5 , 10.0% to 19.9% killed
= 6 , up to 9.9% k illed

The last three lines of printed output contain values for the number
of Red targets at each of the six damage levels , the number of Red pla-
toons at each damage level , and the total number of individual Red target
units damaged (both as units and as equivalent no. of platoons).

4-20



4- ~
_ _

~~~~ 

2~04 4% 44 SI .4 .5 4. .4 .4 .4 .4 .4 ~~ ~~ .0 4 .0 0% .4 .0 4 (44 4 4 .4 44 54 44 1.4 ~.$ 4.4 4. 4 441 (1% .4 0% .0 .0 .0 414 4% 44 -4 Al .4 .4 14 .4 5(4 051 .4 ..5 4 ~ 44 Q

::~~~~0000.000000000000000000000000000000000000000000000000000 000G 4.40 
00

.404 0404 040404040441 441644 44440544444404040404 04 5 1 % 1 4%4444040.44010404*d04040% _ _ _ _ _ _0 5  4 . LU

0 0 0 0 0 0 0 0  0 0 00 00 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 . ., ~~
04_ I ~~~4Il . 4 . I 4  .4.4 — ..4 0%050% ..4 .I I4 S% (5% 0415% .5(05 54 5.4 .1 54 ..5 4 4  00% 0I .4 .1 04 41 04500% 454 .4.4.4.4~~~ .4(1144 I4 54 .4 I(5 4551

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0. 2 .. =
0 0 0 0 0 4 0 4 4 1 4 54 i 0 4 0 4 0 4 0 4 4 1* 4 0 0 0 0 0 4 0 4 0 0 0 0 0 0 1 4 0 4 4 4 1 0 4 0 4 0 4 0 0 0 4 0 0 0 4 0 0 0 0 0 0 0 0 4 0 4 0 4 0 4 0 4 4 . 4 00 0 4 0 1  ( . 4 0 0 c .  ; .

O O 0 0 0O 0 O 0 O 0 0O 0 O O O O Q0 Q 0O O 0 O O O O 0O 0 0 OO 0 O 0 O Q O O 0 O O OO O 0O O OO 9 O Q Q O~~
0 0 0 0 0 O O 0 0 00 O 0 0 Q O 0 0 O’ q 0 0 0 0 0 0 0 0O O 0 e 0 0o O o a O 0 Q o 0 O e c) e O 0 0 0 o O e e~~~ ø~~~~~ (4,59 4

00
00  ~~o o ooo o 0 0 0 0 ee eoeo o o o o oeoeo o o o o o o o o o o o o o ooo o o o o o ooo oeoeo o o o o o  . . QJ

00000000000000000000500e000000000000000000000000000000 00000.404.
4~4

0 0 0  0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0  0 0 0 0 0 0 0 0 0 0  0 0 c .0~~~ 0
. 0 0 00 0 0 0 00 0 0 0 0 0 4* *0 0 0. 0 0 5 4 4 0 0 0 0 0 0 0 5 % r n 0 0 0 0 %0I 4 . 0 4 0 0 0 0 00 0 0 0 0 0 0 10 5 0  ~~~~~~~ v,

0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 4 0 0 0 0 00 0 0 0 0 0 0 0 0  0 0 0 0 0C 1 0 0 0  0 00  0 O 0~~~ 000000(30 0 0  C
0 4 5 4 . 4 4 0 00 0 0 0 4 4 4 4 4 4 4 4 4 1 0 4 4 . 4 4 4 4 4 0 5 . . I04 .4 0 . I0 0 . 4 4 00 0 4 .  . 4 . 4 4 4 4 4 4 0 5  0 40 40 0 4 00 0 40 0 04 4  0 0 0 0 0 0  S~5.4 Id 00. 5~

00000000 0000000000000000OO0O000OO00000000O00O0000000QO00Qo~~ a .4
0 0 0 04 1 0 0 0 0 0 0 0 0 0 4 4 0 4 4 4 0 1 4 G 0 4 4 4 0 4 51 44 d 0 0 0 0 0 0 0 4s . 5 4 0 0 0 . . 5 4 5 . 4541 5 ( 4 0 0 0 0 0 0 0 0  0 0 0 - l -4 1 4 0 r - 0

5.• . 4 5 4—  .1.4 .4

00000000000000000000000000000000000000.44000000000000000000059 4’. 
14 >0 0 0 0 N_ I * 5 4_ I G 0 % 0 1 4 . 5 4 0 0 0 0 0 0 0 0 0 0 0 0 4 0 1 4 1 4 4 4 . 4 0 4 0 0 0 0 0 0 0 0 00 0 0 0 0 % .,s 1 4 0 1 G 4 1 00 0 5 9 0 0 0 0  0

.1.4 —I .4 —I .4 44 .4 •4 •0
C

0 0 0e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 00 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 c , 0 0 0 0 0 0 0 0 0 0 o  4-8( —
0 4 .4. .4. 0 N O 4 0 4 0 0 4  (‘4 0 0 4 0 5 ( 4 %  44.4 5 0 5  fl .4. 45 0 5 0 5  .0 0 00 4 0 4.4 ((.4 5(4 ( 4. (‘. pg ((.4 05 44 (4% *4 .4% .4.4 544 .4 pg Pg .4 (4 — 54. (44 (4 14 .1  .-. 59

( 5 4* 0 4 . 4  .4514 ..4 5.4P(4.4(fl 4%fl4 I44404 05lfl44fl4S445~4l4.5.54404pg0O0pg04444444 •4.4 .41.4.5.1 P’d 4-I00P4101* .45440

0 (40 0 . 4 . 0 04 .4 01 0 0 04 4 40 *  04  0. 0 .4 0. 0 4.51 14 55% 5(4144(4 .5% (14 0 * 4 0 00 4 4. 4 .0~~. 0 0 0 0  4 4 0  0 0 0 0  5.4 *0  4-  14
0 5 0 1 0 4  0 0 4 - 0 0 — N N P 4 0 0 0 4 4 0 00 1 G0 . 0 . 4 0’ 1 4 0 0 .g 4I % 4 5 5 0 40 1 4 00 5 9 5,rn. 4 4 4 4 4.4 . ~~O0 p g I s 0 O 0 O . 0 1 4 4 4  .4.45(3.4
4 511 444 fl 0 ‘(4 . 4 5 5 4 (40 04 (.4 4% fl .4% 44 fl * (44 00 144 4  04 5(4 “4 4 540 0 0 04 540 04 .4-4 05 .540 0 0 (.4 .4 (4 04* 0 0 0 CS 5(01 0 0 0 0 (54 5-’ 4 (4 .3 -C. = 

.4 .4 4.-I .-4 .4.4 5.4.4.4.4 -4 +-
=

0 a 0 5 — 4 4 0 5 0* 4 0 5* 4 f l . 4 - 4. 40 0 ” 1 0 0’O 5 4 f l C 0 1 4 0 0 . 4 0 0 0 4 O 4 4 u % 0 0 0 0.p. 5 44 e 0 0 0 0 . . .4 00000sn, * 5 4 0 . 4 .  0
oN ~~i 4 . — N o 4 . p g -.ipg’- P- O~~

p
~~o o * eow 4 5 4 4 4 . 4 0 1 o o e e . 4 o o a o - I eo 4 4 o- 4 . 4 4  00004000001400414(4O..,

>4,
0 .4.4 ,.4.I.4..4 .4..4.44 .4 4.4 —

* 0 . 0 ’ 0 4 0 ’ 4 . P P g 0’ 0 ’~~ 5l% 0 % . 4* 4 4 *4 s’r’000*04140040’1400pg4p.OO. ..NG .n o C ,Ø 0 0 0 a,  ~~~Q 5 9 f l~~~~Pg • : 4 ’ - O A 
Li

.0 0 4 14 0 44 0 0 0 0 * .45 .4. .4  — .4 .45’ 04.4 4414 04.4 5~4 N (4% 0101 0 4 0 1  0 0 0 CI 45 01 .4 .4 .4 0 .3 0 0 .5 0 0 0 0 0.54 (54 .4. (.4 .r 0 .1.
0 ’0 1 4 0’4 4 - 0 0~~14 0 0 0~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ O C ’ 0’OO 0’G 0 ’ 0 0’O ( ,OO 0  4 4 0 0 000 0’0 ’ ( . 0QO

.4 4s~4 ~4 -, 5- — 0
4.4 5(4 * * .4 ((4 4. 544 .4. 1 4 4  .4. 45 * *4% 0’ 0 40 5 . 4 0 1 0 %  040 0. ..4 0’ 04 0’ 0. 14 0 0% 0 00 0 0 4 0. .  4 5 4  .4. .4. .4.4* 0* 0  .4 0-4 (4 05 0 1’
0 * 45 14 * * ((.4 .4’ (14 0 44 5  0 04 14 4. F~ .4. 014 0 14. .0.4 (‘4 5(4 0’ .0 .4% 0’ * 44 441 14 0. * 0 0 (551 (54 444(44 54 .3 .4 0 .0 .4 *4 .3 0 4 0 0 .14 . 4 0  —‘ 0 (.4
4..’. 154 4 544 44 0 , 4 % 0 % 5’ 5 4 0 0 50 4 0 0 0 4 0 0 0r 0 0 0 0 1 0 1 4 . 4 0 4 0 4 5 4 5 4 4 4 1 4 1 4  0 4O ( . 1 4 0 0 0 0 .0’ 4. Q. . a . 0 . 0 1 G  590141.4.5(4 1.590 

0.
* 4 4 0 0 4 4 .  &04O’S 0 . 0 0 4 0 4 0 4 1 40 0 5 4 4 4* 0 4 4 0 ’  04 0 0 0 4 0 0 0 0 %  ..S .~4 0 0 00 5  t d * . 4 . ) 00 000 t . .0 0 0 050 4  .4 04  4% >0 1 4* 4 4 40’ 004 0 4% 4 4 * 4 4 4 * 4 0 5 0 .  0 4 4 * 0 5 0 1 0’  44 4 4. 0.4 0’ 0 .4 ... .4 4% .4.540’  . 4 50 4  *5 4 1 0 000 0 0 0  * 0 0 04 4 0 .  0’ (5% 14 04 00 

—140050540*40*405050500.4.4.05.4.44.00.4.0.0*44.0.40’ 14*441.00’ 5 - 0 1 t - 0 0 0 0 P ..0O00n0P.S.0I.~~~

— — . 4

.44- 0 45
(4(4 .4 ( ( 4 1 4 1 4  44 0 0 0 (44 914 (5454  .4 0 fl 4.1 5-. 0 1 4 0 4  .0 (4. 0 0 0 0’ 4 4 .40. 44 * 0 0 (44 fl P 0 0 0’ 0 ’0  O P.- 14 0 (‘1 0’ CeO 0’ -4 .3 — 0 .4. I
0’ . 0 4 404 %  ‘4. 4 *  4 *  * l f l* f l0 5 0 P .4~%0 0 0’ oc 14.14 e * 0 1 ( 4 4 0 4 0 4 4 4 4  0’ 0(4 0’ (0’ 0 0 0 0  1 4 0  (44~ * N * .4.0 0’ 0 0 0 0 ’  0 0  - 5 -

LU

N.40.os,.4N.40.~~~~01 0 0 e 0’a 5 — P 4 a m . 4 0 0’a *0 . d 50 . N N . 0 o ’ n 41 4 o 0 4 4 . 4 .  0 4 40 . ) 0 0 0 0 .3 00 04 0  nr’no i t =.4544*44(51(4% G a .  .4. * 4 5 4 4 4 5 0 . 0 .0 001..I .fl O O04* ( W(t% ffi 0%fl140..40. 00 54~~ .5 ’O 0% 0 ’4 4 00 0 0 0 .  0 00 0 0 1 4  .. .0 .000
45 14 14 0*  14 00 0 0 0 0 0 0* 4  4% * 4 0 5 4 . 4 4 4 0  . 4*  0*  .4 0 0 0  * P ’ .  0 0 04  0 —l * * 0 0 0 0 0  00  0 .3 0 0 0 4  * .4. .4 5(4 .4

0 ~~ o .-. .40104 * N’~ S (.4 (51 .4. (30 0 .‘5 (fl0 0 00  001)0 04.4 (1 * 4 - 4 0 1 ’  0 0 0 (j f’S 0 0 (44 0 0 CI ((4 04 .5 (4 .44 .0 0 0 54.4 fl -. • - -(.4 P.) 54.4 414 ((4 PU (14 0 (4-) — 04 5* ~4 54 . 4 4 . 4 0 4 . 5  .4 .4 .4 .4 * —. 5(4 (4 .74.40154.4 P.) 0% ..4 .4 —I 5.4.4 P.) ‘d..( ( .44 .4. C) .4
(4.40114(.1 .5%.%*..l % 0 4 0 1 5 4 45 4_ I A jpg (4404p.4 t44544.4(~I.%0%4.4%(4 N 0 4 . 4* - t  ‘4 (1

o 01 144 544 (.401 P45(404 5.40404 (44 0 4 0 4 0 1  14 —4 .4 4% a a, — .4.4.4 * 4 4. * * 4 ‘4 ‘4 5% (‘I n 04 0 4 0 4 0 4  01 CI .30 00 0 0 0 001 01 0.4 01.4 04 .14 4%
0 5 4 0 4 5’ m$1 54 1 4 1 5 4 5 4 .n 4 4. f l f l 4 4* 4 00 0 *  .t0000000’w * *. , 4* *J  * * * * O O C I. ) 0 f l  S .
4 . 4 . 0 1 4. 0 .01  N~~4. 4 .4 .014 .P . ’0. 1 4 1 4 1 4  0 1 4 .4. 0 . N 0 14 . f . .a 4 O a 4 . 4 . p . p . .5 p.. ‘.P. 9.- p .

4-21



SECTION 5

SAMPLE PROBLEM

This section contains card image listings of the punched card I nput
data entered during execution of each of six different input subroutines
of the AFSM Computer Program. The different tyoes of card Input data
are discussed in considerable detail in Section 3 of this report. The
card image listings are followed by computer generated output of selected
In put parame ters , scenario results after 9, 18. an d 27 hours of game
time and , finally , individual target statuses at the end of the game .
The computer generated output is discussed in detail in Section 4 of this
report.

SAMPLE PROBLEM CARD INP UT

Six different subroutines are used to enter punched card input data
required for execution of the AFSM Computer Program. Figure 5-1 con-
tains a card image listing of punched card data entered upon execution
of Subroutine TABLES . The parameters are defined in descriptions of Data
Card Types 1 through 23 , Section 3.

Figure 5-2 contains a card image list ing of Data Card Tyoes 24
through 26e, entered during execution of Subroutine SYSTEM . The five
pages of Figure 5-3 represent a card image listing of Data Card Types
27 through 40. entered during execution of Subroutine ROUND.

The card image listing for Data Card Types 41 through 56, entered
during execution of Subroutine FUFDC , is presented in Figure 5-4. Fiq-
ure 5-5 contains the card image listing for Data Card Tyoes 57 through
82 as entered during execution of Subroutine WPMIX. The final card
image listing for Data Card Types 83 through 87 , entered during execu-
tion of Su brou ti ne REDIN , is conta ined in Figure 5-6.

SAMPLE PROBLEM OUTPUT

The fi rst printed outpu t generated by the AFSM Computer Program
contains values of selected input parameters entered during execution of
the six input subroutines. The seven pages of values of selected input
parameters are contained in Figure 5-7.
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After the val ues of the selected input parameters are printed and if
no errors cause a halt in program execution , scenario results are
printed at the end of each hour of game time . Five pages are printed
at the end of each hour and the results are cumulative as the game pro-
gresses. The sample problem Is terminated after 27 hours of game time
and the complete output is extensive.

In l ieu of a complete output , scenario results are presented for
game t imes of 9, 18 and 27 hours (end of game). Figures 5-8 through
5-1 0 contain the scenario results at the aforementioned game times.

At the end of the game , the status of each individual target ele-
ment Is printed. The status for each individual target element in the
sample problem , is presented in Figure 5-11. This Is the final type of
output generated during execution of the AFSM Computer Program.
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S A M P L E  CASE
0.03 1.00 25 .30 0.30 1.00 4.00 0.00

41
0.0 ~~~~ 1S2 0. — o o .o o  a ~ o ~3 50
40 150 500 75 15 90 30
5.~ 5.0  1.0
2.  t O .  I .  30.  a .  i a .

700 1103 120(4 1300 1400 1500 2000 3 104 43 00 53 0 ( 4 5100
700 t iQO 1200 UQ O ~~~3o 1500 zoo~~ 3 130 4004 5000 51054 T O T I S S
~ wtil ,us a~~~~oa TR UC K S TUaE$ 4a0a~ S LNC4M S S T Y MS N MO FkO ~0 rOT R J C S T
INFI~~E A T T a IT RA MS TU S SUP AVG LV
190. 1 . 4 3 1 5  .00019 470 .  210. Z .6 !7~~— .ooa6 49  60 4 .  3 1 0 .  3 . 6 2 5

— .004 929 000 .
3 9 15

.5 . 5 0 .0  0 .0  0 .0  0 .0  0 .0  0 . 0  0 . 0
0.4 ( 4 . w  0 .0 (4 . 0  Ce.O 0 .0 0 .4  0.0 0.0
0.0 1.0 3.0 (4 .0  0.3 0.0 0 .0  C . Q  0.4
0.0 1 .0  3 .0  0 . 3  0.0 0.0 0 .0  0 .6  0 . 0
0 .3  0.3 1.0 0.0 0.3 0.0 6 .0  0.0 0.0
0.0 0.13 1.0 0 .0  0.0 0.0 (4 .0 0.0 0 .0
0.0 ( 4 . 3  0 .0 0.0 (4 .0 0.0 0. .~ 0 .0 0 .0
0 .3  0 .3  (4 . 13 3.3 (4 .3  0 . 0  0 .0  0.0 0 . ’)
0 .3 3 .3 4 .0 1.0 (4 .0  0 .4  0 .0  0.0 ( 4 . 0
4 .3  (4 .0  13.0 1.0 0.0 0.~. ( 4 . 0  0 .0 0.0
0.3 0 .0  0.0 0 . 0  1.3 0.0 ( 4 . 0  11.0 0.0
0 .0  0 .0  3.0 0. 0 1.0 0.0 u .0  0 .0  C . 0
3.0 3 .4  0.0 0.0 0.3 1. 4  0 . 4  C . C .  0.~
0 .0  0 .4 0.0 4 .0  l.~ .0 ( 4 . 0  0 . u  0 . 0  0 .0
0 .3  ( 4 . 0  0. 0 0.0 0.0 0.0 1.0 0.11 .3
0.0 0 . 0  0.0 ( 4.3  0 .0  0.0 1.0 0.0 ( 4 . 0
0. 0 C.~ 3.0 0 . 0  0.0 0 .0  0 .0  1.0 0 . 0
0.0 0.3  0.0 0. 11 0.3 0.0 0 .0  1.0 4 .0
0 .0  0. 0 0 .3 0 .0 0.3 0 .3  0 . 1 1  0.0 1.4
0. 4 0 .3  0.0 3 .0 C .4 0... 0 .0 0 .0 1.0
.5 .5 0. 0. 0. 0. 0 .  0. 0.
. 5  .5 0. 0. 0. 0. 0. 0. 0.
.~~5 .0~ J.  3. 0. 0. 0. 0. C.

0.0 .5 .5 0. 0. 0 .  0. 0.
0.0 4. 0. 1. 4 .  0. 0. 0. 0.
0.0 0. 0. 4 . 0. (4 . 0 .  0. 0.

.95 .05 0. 0. 0. 0. 0. (~~. (4.
3.3 .4 .6  3.  0. 0. 0. 0. 0.

.2 5 0 .4  .7 3  ~~ 0. 0. 0. 0. 0.
3.0 .25 .75 0. C. 0. 0. 3 . 0.

.6 0 .)  .4 0. 0 .  0. 0. C.  0.
0 .3  .2 5  . 7 5  3. 0. 0. 0. 0. 0 .

.5 .5 3~ 0. 0. 0 •  0. 0.
0.0 1.13 0. (4 . 0. 0. C. u. 0.

.5 . 5 3 . 0. 0. 0. . 0. 0.
.2 5  .75  0. 0. 0. 0. C .  C .  0 .
10

0 .3  3. 3 3 . 3  0 . 3  0.1 0 .1 0 . 2  0.1 3 .2  0 . 2
63 3 4.4

45
2 ( 4 5 . 0  1 .1 .O t 5 ( 4 .~ 51.0 ~0 . 0  11.0 10.0 0 .0

1000. 32 5 .  3 3 5 .

36 13 .  5011. 1330. 1~~3 C .

FIGURE 5-1. Sample Problem Card Input From Subroutine TABLES
(Data Card Types 1 throuqh 23).
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9 4

1 1 1 1 0 1 1 1 1.

1100.3 5.00 a.oo ~.oo 50.00 1.0 0 $0.~~O 0.00 5.00 1500.
50.0 15.13 1.0 1. 0  1.0 0.0 57,0 5.0  57.0 5.0
57.0 ~5(413. 5 40 .  4000.  10013. 100w. Z O w O ,  4 .0  5000 .  .050

.000 .4133 . 400
415 3*4 MI CHO 15

3 100.5 4.00 8.00 - 2.00 40.30 1.420 30.00 5.130 2.00 550.
100. 15.0 1.0 1.3 5.3 5.0 27.0 0.0 27.0 5.0
27.0 1*00. 1500. (40030. lOwO. 14200. 100313 . 3.0 zoce. .050

.300 .500 .200
S PSAL GU IDED M ISSI LE

4000.2 2.130 .5.3 .33 3 . 0 w  £..,3 6 3 . u O  ~ .C0 20.130 1~ .2 .03 (4 .00  1.00 1.00 1.00 I.0~ 27.03 3.00 2 7 . 0 0  3 .00
2 7 .00  99 .03 500 .00  433.4.3 300.00 33313.03 30000.00 0.0 99909. .200

.050 .160 .000
F IE L D L IT ILL IR!  M O C K E T  .IUPPOAT SY ST EM (PARSS——M UL TI PLE 50l.(ET L*U~4CN EII

503 0 .2  4.  5 4 5 .  2 4 .  (4 1.sOJ. 3.  2 5 .  12.  1 5 .  90 .0
10. 12. ( 4 .  12. 1. 3. 27.  3 .  2 7 .  3.
27. bO O. 4003 . £0(.OC. 10130. 40 00 .  7030. 0. Q~ 999. . 2 ( 4 0
.130 .3 50  .55 0

SCUM—C
11003.2  (4 .  (4 .  ~ . (4.  2 .  1 2 5 .  1. LO . P.

2.03 60.00 ,  ( 4 . 0 3

T O T A L  OV ERKI&. t. A I T I L L E M Y  D E V I C E  ~T 0 . D—6I  Plc! ~0C M F T
12003.2 1. 1. 1. 1. 2. SO.  1. 40. 10.

6.00 30... 0 1 . 0 w  -

140 MM GU M I T 0 4 E D ~ -

13000.1 6. t .s a. i .  1. 3 C . 3  13 .  2 .  900.
303 .00 1.20 2 .00

110 MM M ULTIPLE R0CII~ T LA UNCM EM
14000 .2  ~ . 40. 40 .  4 3 .  2 .  ( 4 6 . 4  1. 70 .  240.

720 .00 0 .93  1.30

(425 MM MO .ITZIR (ScLF— ’ROPE LLE DI
17000.3  6. 2. 6. 1. 1. 1 6 . 1 1  15.  2 .  513 0 .

800.03 1.10 2 .00

FIGURE 5—2. Sample Problem Card Input from Subroutine SYSTEM
(Data Card Types 24 through 26e).
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14
X M 6 7 8 0 4  I N  8M155 ( D U A L  PURPOSc 1CM R0U~4O)1201.3 .681 .3 53  1 , 6 .5  .954 .. l Z v C .  80 . 3  150.

0. 4.  o .  12. 16. 16 .5
(41 . 11.. 20.  24 .  34. 55.
30. 30 .  45 7 .  75 .  1 2 3 .  1 .5 ’..
.10 .19 .31 .66 1.0 1 .0

3 . 1  2 ( 4 .  .9~ .95  .95  3.0 92 .
80. 50. 5.0 5 .0  14.. Z o . 0  3.0 L 0 0 . O  163.1.
40 .  2 5 .  3. 0 3 .0  o .3  12.0 2 .0  8 6. 0  cO.
30. 2 (4 .  3 .11 3 . 3  (4~~.3 9 .0  3 .6  6 0 . 0  16~~.O

IN Z M I S S  ( H E  84 .’ OQ U N D)
1202 .3  .6 81 . 20 0  3.*.0 .9 ,3 2 .  12 C C .  80. . 140 .
0. 5 .  10. 11. 2 3. 2 .’. 3..

1.2. (4 2 .  2 ( 4.  34. 46.  63 . 8 2 .
26.  26 .  46.  7 3 .  1112.  ( 4 4 2 .  2 ( 4 9 .
.10 .19 .31. .oS 1.0 1.0 ( 4 . 0

100.0 1130.0 P0 .0  9 6 .3  90 13. 1100. 120C .
50.0  ~0.0 40.0 4 5.0 ‘~~0. bu C. 600.
1.) . 10. 6. 0. 90. .2 C .  12~’.2 . 2. 1.6 1.8 18. 2 4 .  24 .

4.  4 .  3 . 2  3.6 3o . ~sf ~ 4~~.
2’) . 2~~. 16. 18. l o 6 .  7 4 5 4 w  243 .

3. ~~ . 2 . 4  2 . 7  2 7 .  36. 36.
80 .  8 0 .  64 .  7 2 .  7 2 3 .  9 6 ( 4 .  98C .

330.  306 .  2 4 0 .  2 7 0 .  2 7 3 . .  3800 .  363 C . .
50.  5 6. 40.  4 5 .  ‘.50.  oC.4. 600 .
2 5 .  2 5 .  2 0. - 2 2 . 5  2 2 5 .  3 0 .  3 00 .

5. 5. 4 .  4 . 5  45 .  81.. t .C .
1. 1. .8 . ‘. 9. 12 .  12.
2. 2 .  1.6 1.4 1 . 9.  2’. . ~~4 .

(4 0 .  1.0. 6 .  9. ~ 0. ( 4 2 C .  1.20 .
.5 1.5 L . 2  1.4 ~3 . 5  12 . i~~ .

4 0 .  4 3 .  3 2 .  36.  3 5 6.  ‘ . €~.. 4 ’C .
153. 150. 123 .  135. 135 . 1~~.C.  1 .80 *. .

30 .  30 .  2 4 .  2 1 .  2 7 3 .  350 . 3 8 C .
L~~. 15. 12.  13.~ 13~~. S o y .  130.

3. 3.  2 .4  2 . 7  ‘7 . 38. 3 6 .
.6 .~~ .5 .~~ 5 . 4  7 . 2  1.2

1. 2 1 .2  ( 4 . 0  1..* 10 . 8  14 . 4  1 4. 4
6. 6. . 2 . 7  2 7 0 .  3 6 0 .  36C .
(4 .8  ( 4 . 6  1.5 1.5 ~‘. .2  2 1. 6 21.8.

20. 2 0.  16. 16. I R C .  3 ’.) .  24 0 .
80. 80. 75.  90. 4 )0 .  c..0. 6136.

6M 345.1 3 I N  X M I S ,  ( (‘1 0 8 0 ( 4 N O )
12 0 5 . 3  ...6. .115 1 7 . 3  .9 80  2 .  120.. . 80... 148 .
0. 4 . 0.  12. 11.. 1?.)
1.~.. 15. 2 4 .  34 .  5 2 .  82 .
32.  3 2 .  55. 78 .  11½. .41.
.19 .19 .3 1 . 6 0  1.0 1.o
800. 8130,. ,20 .  o 3 0 .  84 3 .  930 .
4 130. 40.. . 4 13 . 4 1 5 .  4 .~0. ½~.3.

80.  33. 52.  ‘3. ;4 .  95 .
20 .  2 4 .  2 . .  20.  21. 2 4 .
53. 50.  53. 50. ~ i .  54.

500.  5 0 ( 4 .  S O u .  5 00 .  53- 3 . 630 .
53.  ~0. 5 0 .  50.  5 3 .  63 .

1303. 153..  1033 . 1330 .  1050. 1 2 3C .
3060. 3503.  133 (4 .  3 *4 00. 3 ( 4 8 0 .  363C ~.4(30 .  4.. .~~. 4 13. ‘.15. 4~~o.  4 5 0 .

200 .  23 13.  205 .  2 .8 .  21, 0.  22 5 .
413 . 413. 41. 4 2 .  4 2 .  ‘.5.
13. 10. 13. 10. 10. 11.
2 5 .  2 5 .  2 5 .  2 5 .  2 5 .  2 6.

253.  25 0. 2 5 4 .  253 .  2 y .  2 2 ( 4 .
2 5 .  2 5 .  2 5 .  Z~~. ~3.  2 o .

5 013. 5 (4 0 .  5133 . 5 6 0 .  500.  , 6C .
1503. 1 5 3 3.  1560. 1500. 1~~0O .  162 0.

300. 130. 3 (47 .  3 15. 315 . 34 u .
15 3. .~~3. 1~, 3. 13-8 . 1 5 4 . 17~~.33 .  3. . . 3 1. 3~~. 32 .  3 4 .
7. 7. 7. 7. 7 .  7 .

14.  14.  14 .  14 .  14. 1’..
14v. 1.43. 14). 1’.... 14 0. 1’.O.

FIGURE 5-3. Samole Problem Card Input From Subroutine ROUND
(Data Card Types 27 through 40)(Page 1 of 5). 



145. 145. 14. 14. 14. 14.
400. 400. 400. 400. 4013. 4~0.
1200. 1200. 1200. 1200. 1500. 1200,

C L O P IN IM1IS
1204 .3  .101 2 .97  17.0 .953 3. 600. 40.

10
.00 .00 .00 .00 .00
.10 .35 .2 .3 .4
.20 .60 .30 .50 .50
.30 .00 .40 .55 .70
.40 1.00 .40 .50 .00
.00 1.60 .60 .50 1.00
1.5 0 2.50 .50  1.20 1.50
2.50 3.4 1.20 1.70 240
4.40 4.20 1.40 2.30 2.70
6.00 4.60 1. 50  2 . 7 0  3 . 10

0. 4. S.  12. 16. 19.
.2 .5 • .3 .55 .50 1.0

3M432113 IN M123A 4 WI C H O 12 (DUAL PU’POSE 1CM ROUNOI
3101.2 .100 .450 23.0 ‘ .950 1. 000. 70. 160.
0. 4. 0. 12. 16. 50. 23.0
13.  13. 17. 52. 29.  33.  39 .
34. 34. 47. 71. 96. 111. 144.
.15 .15 .25 .445 .69 1.0 1.0

3.3 40. .95 .96 .95 0.0 100.
50. 30. 5.0 5.0 10.0 20.0 3.0 60.0 160.
40, 25 . 3 . 0  3 .0  6.0 12.0 2.0 40.0 160.
30. 20. 3 . 0  3 .0  10.0 2 0 . 0  3.0 00.0 160.

3M321E57 IN M12 3A4 WI CHO 12 (HE SAP POUND (
3 ( 4 02 . !  .150 . 5 2 3  30.0 .950 2. 

- 45 00.  50. 140.
0. 4. 9. 13.  10. 22. 27. 30.
10. 15. 24. 33. 4~ . 56. 76. 88.
25. 25 .  49 .  70.  100. 1455 .  195. 222.
.10 .18 .25 . 44 . 69 1.0 1.0 1.0
100.0 (400.0 100.0 100.0 100.0 1100. 1200. 1400.

60.0 60.0 60.0 60.0 60.0 660. 720.  640.
8.0 6.0 6.0 6.0 6 .0 66. 72 .  8’4 .
2.5 2.5 2.5 2.5 2.5 25. 25. 25.
5.0 5.0 5.0 5.0 5.0 50. 50. 50.

50.0 50.0 50.0 50.0 50.0 500. 500. 300.
5.0 5.0 5.0 5.0 3.0 50. 50. 50.
60. 60. 60. 60. 60. 600. 600. 800.
300. 300. 300. 300. 300. 3000. 3000. 3000.
50. 50. 50. 50. 50. 550. 600. 700.
25. 25. 25. 25. 25. 275. 300. 350.
3. 3. 3. 3. 3. 2 8 .  30.  3 5 .
1.2 1.2 1.2 1.2 1.2 12. 14. (45.
2.4 2.4 2.4 2.4 2.4 245. 25. 36.

2’.. 24 . 24 . 2 45.  24.  24 0 .  250 .  3 8 0 .
2.4 2.4 2.45 2.4 2.4 2 4 .  2 5.  2 9 .

24. 2’.. 24. 24. 24. 2 4 0 .  280 .  360.
24 0 .  2 4 5 0 .  240.  240. 2.0. 2400, 2500. 2000.
40. 40. 40. 40. 0. ‘00. ‘.5*3. 500.
20. 20. 20. 20. 20. 200.  225 . 250.
2. 2. 2. 2. 2. 20. 23. 25.
1.. 1. 1. (4. 3. 10. 11. 1.1.
2.  2 .  2 .  2.  2 .  20.  2 3 .  2 5 .
20. 20. 20.’ 20. 20. 200. 2 2 5 .  230.
2. 2. 2. 2. 2. 20. 23 .  2 5.

30. 30. 30. 30. 30. 300. 320. 350.

FIGURE 5—3. Sample Problem Card Input From Subroutine ROUND
(Data Card Types 27 through 40)(Page 2 of 5)
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7~ OM O()~ Y 1.~~1ISF!~D TQ~~~C

80. 313. 83. *3. *3. *0(4 .  *6 13. Q00 .
1M08703 IN M 12 3A 4  WI dIG 12 (HE ROUNO(

3 103.2 .10 • 180 22.0 .q eu  2.  eo o .  70 .  145.
0. -.. 8. 12. 16. 18. 2 2 . 0
15. 15. 24. 3 3 .  44 .  51 . .  65 .
25. 15. 49. 70. 100. 1.19. 1~’6.
.18 .18 .2 5  .4 4  .60  1.0 1.0
1300. 1)30. 1550. b oo. 1703. 1800. 2 1300 .
800. *130. 8013. 5*,.). 9113. 900. 1000.
153. 150. 155. 10). 1 ,7 3 .  1013. 213 0.
15. 15. 15 . Lu. ( 4 1 .  t o.  20 .
30. 3... 3). 32. 34. 36. 4...
300. 300. 300. 320, 340. 38.3. 400 .

30. 30 .  13. 5 2 .  34 .  36. 40 .
300. 3013. 333. 32... 3413 . 300 . 40,0.
900, 93g .  900 .  960 .  9.3. 1 0 5C .  1 20 u .

1113’). 1003.  1006. 1050. 1083. 1 .203 .  14 0 0 .
~ 00. ‘.00. 50’). ~~3t.. . ~.4.. 500. 100 .
10.3.  1.03. toO. 105. 138 . 120. 140.
13. 13. 13. 11. 11. L a .  14.
2u .  2 . .  20. 21. 22. 24. 2 8 .

230.  2(4.. 2013. 210. 22.. 240. 220 .
2 3 .  2 3 .  ‘21 .  2 1 .  2 2 .  2 4 .  2 8 .

200 .  20 0. 200.  2 1 0 .  2 2 0 .  2 4 0 .  2 63 .
600. 63... ajO.. *3,.. 6613. 720. o40.
900. 2~~y. 303. 80C. 8.3. ~~~~~ *1,0.
4 133 .  4 1 . 3 .  4~~’3. 400. 4 0 ) .  4.0. 5(40.
80. du. 8... 80. 83. *6.
8. o. 8 .  8. d .  q ,

16. 18. 1 ? .  ‘y .  2 0 .  2 ’) .  2 13.
160. 163. 173. 2.3. 23). 200. 2..3.
10. .16. 17. 2 0 .  23. 20. 20.

320. 32(4. ~43. •J~j .  4 * 4 J~~ •3~j. 430.
480. 4 *0 .  ‘ , b0 .  oC.C . 6.33. 5CC . SOC..

NUN— ~~UC . , t 4 8  S P F A R  ( 1 C M  W A 8 H E A D )
4001.2 2.3 0.3.3 611.3 .955 1. 3C. 2.0 180.

0 .j 3  12 . 0 0  2 4 . 0 0  30 .30  4 8 . 06  63 .30
22 .30  22.0, .  60.3. 96.03 .2j.03O ~, 5y.00
23.30 2.,3. 65.00 98.30 13..00 1b3 .oU
1.00 1.00 1.00 1.U0 ,.00 1.00
0.2. .80 .00 0 .9 7  0. 9, 3 .9 7  0 .6 6  9 8 0 . y O

80 . 50. 5.0 5 . u  10.0 ~ 6.  3 .13 9 0 . 0  160.
4 3. 2 5 .  3 .o  j . 3  5 . )  10. 2 . 0  4 0 .0  83.
30. 20 .  3.0 3 .)  10 .0  2 0 . )  3.. o O . 0  18.0.

—— 80 C 1(( 4 T ~Y S T c , M ( 105  W A R H E A D )
500 1.2  .0,0 .9’. 2 5 .  .95 1. 90... 1.’. 15 0.

0. 5. 13. l~~. 2 0. 2 5 .
4.. . 4 0. 83. I S C .  2 3 3 .  .. 9 0 .
50. 50. 9... 18.5. 213. 275.
1. 1. 1. ,. 1.. 1.
.2 l O u .  • 95 .9. .95  .. 8.0.

120. 8’). 3. 6.3 11.8 *0.0 4.3 40.00 160.
*0. 4 6 .  2 .  4 . )  6 . 7  . 1 . .  ..O ~ 0. 0.
30. 213. 1. 2. 3. 15. 1. 10. 40.

SC UM C ( S U S M I S 5 I L E  8 4 8 ( 4 6 0 0 )
11001.2 1. 1. 1 7 5.  .~~5 ~~ 2 .

0. 4 4 .3  8 * . ?  133. 15?. 2 ) 1 3 .
30. . .  IbO.  2 7 0 .  363. .50.
60. 1613 . 363. 54 11.  7 2 ) .  030.
1. 1. 1. 1. 1. 1.

FIGURE 5-3. Sample Problem Card Input From Subroutine ROUND
(Data Card Types 27 through 40)(Page 3 of 5).
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.3 175. .93 .90 .95 .0 60.
000. 400. 3v .  75. 45.  3 w.  53 .  100.  240.

004 0—8 (560515511.2 wA RHE AD;
12001.2 1. 1. 8 0. .93 1. 13. 6.

0. 16. 32. 4 8 .  54 5 .  SO.
.0. 160. 320. 480.  64... . 500.

120. 24w.  4bU.  720. 960. 1200.
1. 1. 0 .  1. 1. 1.
.5 100. .95 .90 .90 .0 30.

000. 4504 . 30. 73. 4 .  30. 30. 150. 240 .

140 MM GUM HE P SO J E C T I L E  
‘ .

13001. 1 1. 1. 30. .97 2. 900. 300.
3. 6. 1,2.  1*. 2’.. 30.

23. 3.. 62.  96. 14 13.  1.0.
4513 .  60 .  110. 170. 2~0. 3213.

0. . . . ‘ .

303 .  3 0 3 .  3 3 ) .  330. . 403. 450 .
100. 130. 1313. lOu . 1813. 280.
15. 15. 10. 15. 26. 458.

45 .  4 5 .  45 .  4... 45. 45.
70. 70. 70.  ‘ 70. ?0. 70,

28. 2.. 2*. 2 8 .  28. 28.
43 .  40 .  48 .  48 .  48. 45. .

300. 300. 300. 300. 300. 300.

148. 140. ~~ 150: 180.
101.. 1.31. 1.6. .136. 137. 100.
10. 10. 10. 10. 10. 10.
14. 14. 14. 14. 14. 145 .
11. 11. 11. ~L .  11. .1.
11. 11. 11. 11. 11. ’ 11.
16. 16. 16. 16. .5. 16.

006. lO b .  106. 1136. 106. 1136.
3. . .

1.49. 140. .71. 175. 411. 169.
56.  S b .  40 .  40 .  117. 101.
15. 15. .5. 15. 15. 46 .

9.  9. 9. 9. 9. 9.
16. 16. 16. 10. 16. 16.
11. 11. 11. 11. 11. 11.
(41.  11. 10 .  11. 11.. 1(4.
40. 4 0 .  4.. . 40 .  40 .  40.3. . . . .

110 MM 9U01(PL1 RUC8~ T LA UNCrItR (H. W8IHEAO )
34003.2 (4. 1. 16. .93 2.  2’3. 720.

0. 4.  8. 12. 16.
20. 4 5 .  90 .  13 5 .  1.0 .
35, 80. 160. 250. 31u.
0. . . . .

500. ~..3. 660. 6(46.  6-30.
3 3 .  10 .  33. 3... 33.
dO . 80. 43.  86. (0.
73 .  75 .  7 5 .  7 , .  7 5 .
45 .  4 ) .  43 .  45 .  4 ...
30.  3 . . .  3 3 .  30. 33 .
30. 50. 50. 50.. 30.

FIGU R E 5-3. Sample Problem Card Input From Subroutine ROUND
(Data Card Types 27 through 40)(Page 4 of 5).
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100. 180. 180. 180. 100.
0. . .

125 MM .iUWL T ZCft (II: P P 4 O J 3 C T I L E )
17031.3 i .  1. 16 .0  .95 2 .  s13O.  800.

0. 3.6 7.2 . 1.... (44.4 1~~.39. 18. 36. ~4. 72. 90.
20. 33. 73. 1.00. 123 . 153.0. . . .
400. 400. 4C0. 400. 420. 450.
220. 22... 220. 2213 . 233 . 260.

2 5.  2 5 .  2 5 .  2 5 .  2 5 .  30.
14.  74. 74. 14. 74. 74.
63. 63. 63. 63. 63 .  63.

4~2 .  4 2 .  4 2.  4 2 ,  42 .  42 .
81. 61. 81. 81. 61. 41 .

300. 3)11, 33.. 33.. . ~ .J3. 300.0. . . . .

0. . . . .

FIGURE 5—3. Sample Problem Card Input From Subroutine ROUND
(Data Card Types 27 through 40)(Page 5 of 5).
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F’

9
2 .3 DI V AOTY SOC

0. 00 875 .  b t .  6 3 .  12.
920. 1713... ~4. *7. 24.

2 0 CODS SOC
0.0 0 6 10 . 6 1..  70.  12.
7 1 .3 .  1 . 7 3 3 .  54 , .  02. 24.

7 3 60 FO C 591 *1155 OS
7 I O l D  691 *1155 OS

1200.3 OIlS,
0. 163. 62. 72.4 4 .
180. 270. 61.. 11.8 4.
3)3. 5.3 .  5 2 .*  7 ( 4 . 5  8.
613. 950.  56 .  7 1 .3  10.
993. 11.73. 55. 60.0 8.
1126.. (4483. 51.5 68.5 8.
1500. 1633 .  51.2 63.1  4 .

1 A OTIS 601 A M ISS OS
1200.3 XII,,

0. 143. 63.5 73.9 4.
160. 250. 63.3 13.4 4.
2 8 ) .  1 7 3 .  63. 73.  8.
5 90. ‘.03. 50 .5  72.3 13.
933. 01,3. 56.5 ii.. 8 .
1180. 1460. 53. 70. 6.
1480. 1*30. 5 2 . 1  69 . 6  4.

7 1. DRy 1*14 (4 4 M t S S ~ OS
1200.3

0. 1,20. Ss.  7 5 . 4  4 .
1413. 23 0 .  8 4.,  ?~~.9 - 4 .
260 .  5 ,0.  61.5 74.5 8.
5 73 .  9 3 1 3 .  *1. 74 . 3  13.
900 .  11313.  58 .  12.5 o.
1160. .4 4 3 .  54 . 5  71.3 6 .
1 4613. 1*30. 54.2 71.4 4.0

1 3 50 FOC 8142 *1155 OS
1 814 2 3( 11,5 OS

(4200.3
0. 1 1 0.  07.2 *5.6 8.
130. 25... *7. o~ .1 6.
270. 4 1 , 4 •  56.~ *5 . 1  5.
4 2 ) .  7~ 3. *6 .1 *4 . 9  4 .
740. 11.3. *2. 6 4 .6  12.
11.30. 13 .3. *1.7 63.5 10.
13 40. ~u33. 56... 62.5 12.

7 A SIRS *N2 A M i S S  DS
1230.3 X 1 1b5

0. 9) .  . 68 . 1  6 7 . 1  8.
1113. 2 3 3 .  68.~ *6. 5 6.
2 5 0 .  3~~... 58.  6 0. 1 .  5.
400. 5’... 67.5 60.4 8.
1213. 1090. b.3 .~ 56.1 12.
11 1 3 .  12.1 . , 3 . 2  55.  10.
1 3 2 0 .  . i 3 ) .  5 0 .  6’.. 12.

7 C 8105 8142 85155 05
1230.3 *1155

0. ?~~. 1 6. 2  6 8. 6  0 .
90. Z . j .  70. od.1 0.
230. 363. 59.s oe.1 5.
380. 6713. 69.1. 67.9 8.
700. 10.0. 63 .  6 7 . 6  12 .
11390. 127 13. .4.7  66.z. 10.
1300. 1o30. 59 . *  6 5 . 5  12.

6 3 aM SOC 314 3 *1155 OS
6 8 lilY 3.43 3 (1155  0,.

(4130 .5 *51.55
0. iS) .  83 .5  ,7 .4  6.

FIGURE 5-4. Sample Problem Card Input From Subroutine FUFDC
(Data Card Types 41 through 56)(Page 1 of 5).
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370. 6113 . 70.3 57.3 5.
630. 690. 69.8 *1.1 4.
720. 990. 67. 50. 3.
1100, 1290. 66.6 55.7 8.
132 0.  1 6 3 0 .  63.5 5,. ? o.

6 A Oil! 313 01155 OS
1200.3

0. 3313 . 72 . 59.3 6.
350. 59.. . 71.8 56. 8  5.
6113. 673. 71.3 50.6 4.
700. 9713 . 68.5 5?., 5.
990.  1 2 73 .  6 8 . 1  5 7 . 2  4.
13 . .0.  ( 4 6 3 3 .  65.  S 7 . 2  6 .

6 C O I lY B’1 3 *11*5 OS
12 3 3 . 3  O M I S S

0. 311 . 7 3 .5  63 .8  6.
333. 51.j. 13.3 6u.3 5.
590. 65.. . 7 2 .4  *0.1 4.
600.  9~~3. 70. - ~ 9. 5 .
970.  12 5u .  69.6 ) 5 .7  6 .
12 80. 3030 .  66 .5  5 8 . 7  8.

5 3 0 14 SO C 6144 1123*4 0 6 ( 1 4 1  10 50 2
5 3 OTIS 8144 (112344 011SF 10 30 2

3133.2 (112344
0. 1713. 6 7 . 7  6 1 . 3  12.
190. 59.... *7.5 67.3 12.
613. 890. 67. 67.1 5.
910. 1190. 60.6 *6.0 5.
1233. 1* 33. 6 2. 5  64 .. .  8.

S A 80 0* 3144 M 1~~3 A 4  0 6 1 S F  10 89 2
3 100.2 112344

0. 190. 66 . 2  6 6 . 3  12.
21 C.  51.. . *8. 5, .8  . 12.
630. 91.6.. 65.5. 65.6 5.
933. 1220. 65.1 *5.3 5.
1250. (4 *33 .  61. 53.  8.

S C ~~~~ 0144 (11230’. 06 (14F 10 1*14 2
3100.2 M12 3A4

0. 21o .  6 4 . 7  64 .4  12.
233 .  63 13.  54. 5 .4 .3  12 .
630. 93.. . 6 4 .  *4 . 1  5.
9s0. 1240. 63.0 0 3 . 3  , .
1270. 1633. 59 . ) 6 1., 5.

6 3 AN SOC INS (1123*4  051 T€~ SN 3
6 8 3165 814~ 1123 84 Gj p(  TO e# 3

3100.2 (i12344
0. 233.  75 .6  59 .3  4 .
250 .  5213 .  7 5 . .  54 . 8  4 5 .
553. 95.0. 72. ,o.6 4.
9 70. 1230. 71.5 5 5 . 2  4 .
1250.  141;. 71 . 3 ~~~ .3  6.

1440. 163.J . 5*.3  ~ 6 . 3  6 .
6 A s I S Y  9-9~ ( 1 12 3 4 4  (41,1 TO IN 3

3100.2 (11.23*4
0. 210. 74.1 57 .0  4 .
230. 51... 73.9 57.3 4.
630. 030. 7C.5 ~ 5 .  4 .
95... 1213. 76.. 54.7 4 .
L Z i O .  1 . 3 9 0 .  64 . 8  S 4 . i  s.
1420. 1530. 64.3 ,4.9 6.

FIGURE 5—4. Sample Problem Card Input From Subroutine FUFDC
(Data Card Types 41 through 56)(Page 2 of 5).
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6 C 31*5 605 ( 1123 *4 05* *0 89 3
3100.2 1123A4

0. 193. 72.6 50.3 4 .
2 10.  56 13 .  7 2 .4  55 . 8  4 .
590. ‘.10. *9.13 53.5 4.
930. 1190. 66.6 53.2 4.
1210. 1350. 68.3 32.3 4.

— 14500, 1630. 63.3 53.3 6.
7 3 .9 SOC 8146 FAIl S 0$ LI 01*
7 0 OTIS ONo F8I~ S 05 AT D!A

000.2 FAIS S
0. 190. 6 0 . 4  70 .3  3.
2 (4 0 .  4 63. 6.3.6 73. 6.
480.  810. 60 . 1  69 .3  3,
630. 040. 5.9 .1  69.5 6.
970. 1190. 5*., *9. 5.
1.22... (4430. 3 5.3 66.5 10.
1460 .  1630.  5 3 . 7  6 6 .7  4 .

1 £ 0 1 6 5  3.16 FA IS S O S AT DIR
5000.2 FAII S S

0. 170.  6 2 . 3  72 .  - 6.
1.90. 4,43• *2.1 71.5 6.
460. 790. 61.6 11. 3  0 .
0 13.  9 20 .  61.2 71. 6.
950 .  1170. 52 .  73.~ 5.
12 03. 1410.  5 . 1 .  63 .  10.
14 4 0 . .  1430.  5 5 .2  63 .2  4.

7 C 8161 8 146 1*655 05 AT 013*
5000.2 FA6S$

0. 153.  63 .8  7 3 .5  8.
170.  ‘.20 .  6 3 . 6  7 3 .  6.
4 4 0 .  710. 53. 1 7 2 . 6  8.
790. 0..0. 52.7 72.5 6.
933. 11~,0. 5 9 .5  7 2 .  5.
1180. 1 3 93 .  5 8 .5  60 .5  1.. .
1420.  15 30. 5 6 , 7  6 0 . 7  ‘.

5 3 814 S O C  asi M.. 2 ,.A4 ‘ S R  10 O 1 A  100(1 C O R P S
5 B ,01Y 3147 1123* 4 OSO SQ 01* FOaM C O R P S

3 100.2 1123*4
0. 4 9 0 .  05.  11. 7.
500.  7 5.3.  *4 .4  1...5 3 .
7813 . 1120 .  5.4 .5 7 2 . 5  11.
1146 . .  33 10 .  54 .  7 2 . 3  4 .
1 3 13.  1633. 5 3 . 7  11.9 7 .

5 A 8001 614 7 ( 112 3* 4 OSO TO 013 *  FROM CORPS
31130.2 (1123*4

C. 4 *0,  6 3 . 4 6 9 . 3  7.
4 8 0 .  7 ) 3 .  6 3 . 3  68 .  3.
7*0. 5130 .  5 3 .  7 1.  11.
1120. 1293 . 52.5 73.3 4.
131 0.  1*30.  3 2 . 2  73.4 7.

5 C 410! 5 1 4 7  ( 1 ( 4 2 3 4 4  6.50 13 0 13* 1*0(1 COOPS
3 10 0 . 2  M 1 2 3 A 4

C .  1 4 4 3 .  62. 6*. 7.
463. l~ O. 6 1.8  * 7 .5  3.
7 4 ) .  1;’.~~. ~ 1. *  6 9 .)  11.
11 33. 1 2 7 1 .  5 1 .  69.3 4 .
12 90. 163...  51 .7  6 8 . 9

1 2 dli 106 3148 S P E A I  65 A T  C O o P S
1 £ 8TOY 0148 SPS*8 CS AT COR PS

FIGURE 5-4. Sample Problem Card Input From Subroutine FUFDC
(Data Card Types 41 through 56)(Page 3 of 5).
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4300.2  S P E A R
0. 1630. 51.3 65 .

1 6 8185 8148 SPIAR OS AT CORPS
4000.2 SPEAO

3. 1*33. 6 5 . 0  5 5 . 0
1 1 1 1

1201 .)
1201 .3
1231.  3

2 1 1 1
1231 • 3
1201.3
1201.3

3 1. 1 1.
1201.3
12.1.3
1231.3

4 1 1 1
12 0 1 . 3
1 2 0 t .  S
1231.3

5 12 12 12
1132.1 11.33 .1 1104.1 1139.1 1201.3 1202.3 126.3.3 3i01.2 i107 .2 jlOj.2
4001.2 *3)1.2
Lo02.1 11133.1 1104.1 1109.1 1201.3 :202.3 1203.3 3101.2 3102.2 310’.2
4QUI.2 .)0L.2
1102.1 1103.1 11...4.L 1139.1 12)1.3 1202.3 1203.3 3101 .2 3102.2 31C3 .2
40131.2 5331.2

6 12 ~1 11
1102 . 1  1 . 1 .0 3 . 1  1104. 1. 1109.8 1201.3  1 202 . 3  12 03.3 3 1 . 0 3. 2  3 1C 2 . 2  3 1 0 3 . 2
436.1.2 ~1301.21132 .8 11133. .. 1134.3  120 1.3  1202 .3  12 133 .3  3 101.2 3 1 0 2 . 2  3103 .2  4 0 0 1 . 2
5 00 1 , 2
1132 .1 .133.1 1134 .1 126.1.3 1202.3 1203.3 3101.2 3102.2 3133.2 4001.2
)..U ( 4 . 2

1 1.1 13 1.13
1102.1 1103.1 1134.1 1201 .3 12132.3 1233.3 3101.2 3802.2 310...2 4u03.2
56.31.2
1102 .1. 1133 .1 1201.3 1202.3 1233 .3 3101.2 3102.2 3103.2 ‘.0..1.2 5.303.2
1102.1 110i.1 1201 .3 1202.3 1233.3 310(4.2 3102.2 31C3 .2 4..C1.2 5001.2

d 1.. 3) 10
1.02 . 1  11 u 3.1 1201.3  1 2 0 2 . 3  1 2 0 3 . 3  310 1.2  3 1 02 .2  3 10 3 .2  4 0 - 3 1 . 2  50 0 1 .2
1112.1. 11.33. 1 1201.3 8 2 3 2. 3  1 2 )3 .3  3 3 % . 2  3 1C 2 . 4  3 1 .6 .3 .2  4 u 0 1 . 2  .1. 13 1 .2
1132 .1 (4103.1. 12.1.3 12..~~.3 12)3.3 3101.2 3102.2 :16.1.2 ‘.031.2 5001.2

0 0.3 10 1..
1102.1 11133.1 123~ . 3 1232.3 3233 .3 3111.2 310’.Z 3103.2 41331 .2 SeUl .2
1102.1 1133.1 .3231.3 1202.3 1203.3 3101 .2 .102.2 3103.2 40.1.’ 56.01.2
(41132.1 1833.1 1231.3 12C2.3 1203.5 3101.2 3102 .’ 31C3.2 4001.2 3001.2

10 1.. 1.. 13
1102.1 1103.1 12..1.3 1232.3 1233 .3 3101.2 3102.2 31~.3.2 ‘001.2 5001.2
1102 .1 1113.1. 1201 .3 1212.3 1233.3 3138 .2 3102.2 i103 .2 40~ 1.2 5063.2
1102.1 11 .33.1 12..1.3 1232.3 1~ 03.i 3101.2 3302.2 3103.2 41.01.2 5..01.2

1.13 10
65. 80. 69 . 77.  73 .  74 .  7 4 .  71. it .  6 !.
18.  6 5.  70 .  62. 33. 5’.. lc. So. I i .  53.
65. *0. 66. 77. 68. 7’.. 131 . 71. 73. 6!.
73. 65 .  16.  62. 71. 59 . 79. 50.  79 .  53.
*4. 33 .  *4.  77.  6 1 .  7 4 .  70. 71. 72. 68.
73. 65. 76. 62. 76.  50. 79 . 54.  7’.. 53 .
64. *3. .4. 77. 65. 74. 50. 71. 1 1 .  *2.

FIGURE 5-4. Sample Problem Card Inpu t From Subroutine FUFDC
(Data Card Types 41 throuah 56)( Page 4 of 5).
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73. 65.  73 .  62. 73.  59. 79. ~ 5b. 19. 53 .
63. 33. 44. 77.  64. 74 .  70.  71. 71. oP .
73. 65. 75. 82. 75. 59. 7.. 5o. 16. 53.
62 .  00. 63 .  77. 64. 74. L~ . 71. 70. 64.
72. 43. 73. 62. 74. 5*. 15. 96. 75. 35 .
61.. 80. 62 .  71.  61. 74. 64. 71. 76.. 68.
72. 65. 73 .  62.  7 3 .  59. 75. 36. 75 .  33 .
61. 8... 62 .  77. 59. 74. .1.. 71. 45. 41 •
70. 43.  72 . 62. 72.  3,. 73.  so. 75.  33.
60. 80. 61. 17. 5S. 74. 59. 71. 61. 40•
68. 4). 70. 62. 11. 59. 72. 56. 75. 33.
60. 40. 81. 77. 5 7 .  74. 30 .  71. 59 . 61 .
85. 65. 70. 42. 73. 59. 71. 54. 75. 53 .
60. 10... 363. 540. 7213. 900. 1....... o260. 1440. 1620.

FIGURE 5-4. Sample Problem Card Input From Subroutine FUFDC
(Data Card Types 41 through 56)( Page 5 of 5).

3 .oOt .001. .001 .031 .001 ...0l .001 .001 .001 .001. 2.0 .5 2
1. 1. 1. 1.. 1. 1. 1. 1. 1. .. 1.. 1. 1. 1. 1. 1.
1. 0. 1.. 1. 1. 1.. 1.. 1. 1. 1. 1. 1.  1. 1. 1. 1..
2. 1. 4. 3. 6. 5. 9. 7. (4 0 .  6.

6.
7.

1. 2. 1. 1. 1. 1. 1. 1. 1. 2.
1.. 1.. 1.. 2. 4.  3. 5.  6.
1 1 1 1 1 1 1 1 1 1 1 & 1 1. 1

0 . 28  0 .2 7  3 .ov  1.01 ~.U0 0.s’, 3.80 . .t. .. 3.613 o.25 3.23
0.33 0.33 3.50 6.0.. 0.25 0.25 0.o4 0.14 1.07 0 .34
1.00 0.13 1.25 1.47 1.43 1.00 4 .00  4.03 4.00 1.31. 1.31
1.65 1 .s5 13.3 .3.30 0.6* 0.513 0,24 0.55 2.6.2 0.73
3.20 3.27 1.~ C 1.21 1.23 3.7* 0.00 0.613 0.60 C.25 0.25
0.33 0.33 5 . 5 3  6.00 0 . 25  0 .2 0  0 . 2 4  . . . 3 4  1. 6 . 7  0 . 3 8
1.33 .,.s3 1.25 1.47 3,45 1.30 4.6.0 4.00 4.00 1.31 1.31
1.65 1.65 13.3 3.013 0.65 3.513 0.24 0.55 2.02 6..73
0.20 0.27 0.80 1.07 1.00 0.55 0.60 0.40 0.60 0.23 0.25
0.33 3 . 3 3 5.53 o.33 0.25 0.25 0.414 0.14 1.07 0.30
1.00 . .3 3  1.25 1.47 ...45 1.30 4.C3 4.00 4.013 1.31 1.31
1.65 .3.55 13. 0  0.33 0.05 0.50 13.24 0.55 2.6.2 ..7)
0.28 0.27 1.00 1.27 1.20 .3.15 0.6.. 0.60 v.60 0.25 0.25
0.33 0.33 5.sO 6.03 0.25 0.23 0.24 0.34 1.37 C.35
1.33 2.33 1.25 1.47 1.45 1.013 4.03 4.0... ‘..00 1.31 1.31
1.65 1.8) 1.3.u w.30 v.o5 13.50 0.24 0.5’ 2.6.2 C . ’73
0.20 0.27 0.80 1.07 1,06. 0.55 0.66. 0.60 0.43 0.25 13.25
0.33 0.33 . 5.53 6.30 3.25 5.25 0.24 0.14 1.07 0.38
1.33 ~.33 (4.25 1.4? 1.145 1.30 4.03 4.1313 4.çO 3.33 1.31
1.65 1.,5 13.0 0.3.3 0.05 3.50 0.24 0.55 2.07 0.73
0 . 2 8  1 . 2 7  3 . 0 0  ( 4 . 2 1  1.20 0.15 0.60 o.cO 0.60 0.25 .,.23
0.33 0.i3 5.50 6.00 v.25 0.20 0.24 0.34 1.07 0.3.
1.0) 3.33 (4.25 1.47 1.45 1.00 4.6.0 4....O 4.00 1.31 1.31
1.65 1.85 13.0 0.03 0.65 3.53 0.24 0.55 2.~ 2 0.73
0,2.  0 . 2 7  0.80 1...? 1.3.. 3.35 0.60 0.00 0.6. 0.25 0.25
0 . 3 3  0.33 5.50 o.03 0.25 0.25 0.24 0.14 1.07 0.3o
3.00 3.33 1.2* 1.47 1.45 1.00 .00 4..0 4.0. 3 . 3 1 .  1 . 3 1
1.63 1.65 13.0 0.03 0.6* 0.50 0.24 0.5, 2.02 0.73
3 . 2 8  0 .2 7  .0. 1.27 1.20 3.75 0.60 0.80 0.40 0.25 0.25
0.33 3.35 5.5.. ..013 0.25 0.20 0.24 0.34 1...? 0.36
1.00 ..33 1.25 1.47 1.45 1.00 4.00 4.00 4.00 1.31 1.31
1.b~ ..65 13.0 0.00 0.65 0.50 0.74 0.55 2.i.2 ~ .?3

2. 9999.

FIGURE 5-5. Sample Problem rard Input From Subroutine WPMIX
(Data Card Types 57 through 82).
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1432 4132
1 . 1 3 6 .~ 1 .031
2 . 06 .3  2.0e0
4.000 1.0..~C
5.300 12.003

755.0.3 4.C0O 1.030 1.1303 1.3130 .3.30 Z.v30
3.0130 1.06.0 .,30 .000 ...00 755.312 .000 3.0....0

60.330 499.000 87.100 80.300
518.06.0 612.300 bS.300 1 8 . 30 0
62 7.0 3 13 93 3 . 0 0 . .  83.700 79.333
‘ .56.033 tt4~~.0U0 79.700 18.000

1173.6.33 1619.3..13 75.830 76.600
1.030 1.000 .OOC .000 .1303 755 .313 .006. 4.000

6.....33 440.OCQ 27.300 74.100
4~~5...33 625.000 b5.3v0 77.36.0
840.330 1205.000 bS.lvO 16.900

1Z1~’-0..3 3619.06.0 79.400 75.1013
1.v30 1.000 .003 .000 .0013 155 .322 .CC. 5.000
6..003 508.000 91.000 71.003

5 2 2 . u OC b7~~.0..3 8q .b~o 7 1 .30 3
688.330 99,.3Q) 08.200 73.1u3

11316 .0313 1086.333 8~~.’..,3 70.16..
1.316.303 1619.000 e 1.so o 6 6 .3 03

1. -.33 1.6.00i ....30 .000 .000 755.3~~3 .6.013 3...00
60 .303  4 15.0..3 9 3 . 1 ) 0  0 0 . ’.03
5C9.000 151.300 b~ ,6.j0 66.700
55~~.6.33 991.06.0 30.1.36. Db .1133

1008.0013 1099.000 *8.200 *7.1013
1121.1.40 o61’..0C0 *3.oOO 66..jOO
931.003 3.6.00 3.6.30 2.0C3 5.303 .333 1.06.0
2.000 o.000 .000 .303 .130. 901.21o .1356. 0.C.’~

6J.0.,3 424.330 79.3..C 19.230
439.300 o13o.0UU 77.000 78...1.3
633.OUC 944.6.30 73.301. 70.13.0
983.6.03 1153.030 68.~~00 7~~.’333

1115.0313 1391.000 o~ .300 74.300
1398.00.3 1510.01.3 64.1CC 74.3130

2...1.13 6.31.3 .C..0 .000 .1303 901.220 .000 5.400
60...~.3 40-..Q73 13.76.0 77.703

423.33j 553.6.00 77.3133 ‘77 . 23 3
573...QJ 095 .Qo3  74.cOQ 71.230

1.022.03.. 1141.,.6.0 73.163 77.403
( 4 1 8 2 . 0 0 3  L~~t9.01., 64.100 76.203

2.3133 o.O6j .v3Q .000 .000 9 0 1 . 2 30  .000  5.000
b3.1333 431.000 80.230 7o..133

4 2 3 . 0 3 0  4 3 9 .000 77 .~~) 0 l s .4 0 3
65 1 .3 3 3  9.7.00.. 75.100 75.300

11338.03.3 1318 .01.0 6~~.36.0 74.500
1352.C6... 151’..3C3 .4.20C 14.~~3D

9 3 2 . 30 3  3 .003  6.6.6.1 2 . 3 3 0  8 . 0j 0  .0.~’ 1.06.3
3 . 3 3 3  6.330 .0 1 . 3  ...C0 .030 ~.3 2 . 2 1 . 3  .3C.. 6.0130

0 3 . 3 3 3  372.36.0 81.~ ov ~~~~~~3,1 . 0 . 3 )  6 1 0 .0 0 1 .  7~~~~~Q *3 7 4 . 4 0 . 3
692.0.30 16.17.003 76.31.0 73.300

104 .03-3 1 1 53 .0 0 3  7 2 .~~..0 7 2 . , 0 3
1168.033 147o.003 70. 3 ‘73.733
1512...33 1.10.3.3 05.2.0 70.103

3.00.. 6.000 000 .300 .0..3 902.220 .000 7.0CC
60.000 461.3013 81.7013 14.~ 00480.jGO 622.00 j 79.330 72.933

641.003 1000.000 77.400 7u.~~L3.
1027.13.3 1154.vCO 73.7CO 70. SCO
1169.033 1299...0J 72.300 72.300

FIGURE 5-6. Sample Problem Card Input From Subroutine REDIN
(Data Card Types 83 through 87)(Page 1 of 5).
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1335.300 1408.000 74.300 67.500
1507.000 totO .000 12.43.. 85.400

3.333 6.00. .3313 .003 .000 902.230 .000 6.000
b0...013 463.000 02.400 73.900

473.006. 627.003 81.4130 74.700
6.1.1330 .359.000 16.900 74.200
981.300 119 5 .u00  7 2 .3 0 0  l j .4 0 0

1218.3.J 1,32.0013 ‘60.200 73.vOO
1553 .3013 1619 .000 67.200 12.400
760.000 3.C013 5.300 3.1300 11.000 .000 2.030
4...~,.3 6,0w) .006. .000 .303 160.21.0 .OOC 1.000

60.333 47o.000 02.903 73.200
~..13.3J. 664.QCO 77.430 74.800
689.0130 950 .303 74.730 76.000
783.003 1133.000 11.700 77.0u0

1155.033 11423.0013 bc ...30 7o.700
114 34 .000 1~.2Q.0C3 66.300 16.3v0
1333 .13 03 161.0 .063 64.oOC 14.1u0

14.000 6,030 .3.0 .300 .000 160.220 .000 6.6.00
*0.000 444.OvO 61.d0o 12.200

416.33.. ~23.000 71.100 13.003
634.303 7.1.000 1,.200 73.300
809.003 111 .00.. 12.1130 74.600

1197 .30 . .  14 o 3 . 0 0 3  69 .900  13.030
1513.3133 1019.000 65.400 71.200

4.~~)3 0 . 0 0 3  .4130 .030 .1300 160.230 .000 5.030
*3.03... 436.1.03 00.900 73.000
464.03) 612.00.. 76.7.30 12.000
627.303 1137.040 7,.230 10.900

1152.030 1534.000 73.500 69.400
155o.33v 101.9.300 72.530 66.$CQ
753.000 3.003 6.330 ~s.603 14.000 .0(80 1.000
5...33 5.6013 .D..0 .300 .OuO 153.210 .000 4 .000

60 . 0) . .  1413.1.0o 71.oOO 73.900
447.00) 1..44.300 12.2.0 73.500

10614.3.... 34~~3.2C0 89.400 73.4C1)
1509.030 1019 .0CC. 65.400 72.200

5.0..0 o.000 ..0.. .uC3 .300 753.22.. .OwO 4.000
60.000 422.003 11.403 72.900
456.033 1..2u.0v13 72.SoO 72.400

103 4.033 141o.330 73.230 72..C0
1495.000 1o.9.OC3 68.1.0 10.433

.3.3.30 5.340 .0.0 .6.00 .000 753.230 .000 4.000
00.033 402.000 78.300 12.430
443.300 12..0.003 72.5130 71.700

1212.033 1105.0133 72.330 11...00
1533.303 1414.003 70.01.3 60.1..O

8 4 3.0~j 3  3.01.0 o.030 4.303 1.7.003 .030 1.0013
6.000 6 .00 .3  .030 . 0 0 0  .000 8 4 3 .2 1 0  .0...) 5 .6.00

839.033 723.1.00 92.5.0 71...0..
794.0..3 9.1.000 61.600 72.800

1004. .3.3 1190.0..0 75.030 17.100
1229.033 153..0013 7...100 74.3130
15o0.0C3 1*18 .003 68.100 73.300

o . . 2 3  b. C . . C .3 .3  . 130 0 .000 243.220 .000 6.w00
540...3-3 593.300 133.733 84.700
693.300 .13.300 ‘.9.830 74.560
373.3133 9 3 4 . 3 3j  F 1 . , Z 3  74.230
963.333 1156.0130 76.700 73.~~013

116 3 . 3 3 0  1526 .30. .  7 2 . 3 3 0  73 .600

FIGURE 5-6. Samole Problem Card Input From Subroutine REDIN
(Data Card Types 83 through 87)(Page 2 of 5).
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1.545.000 181.9.000 10.3130 11.900
b.30~ s.000 ,CoO .OoO .0130 . 4 3 . 2 3 0  .000  0.OuO

540.000 612.000 136.000 01.700
704..,...Q 756.000 110.500 78.300
054.333 ’ 936.000 81.8)2 74.9..C
012 .0 30  10 . a . 0 0 0  78.~ 0cJ 72.300

110o.033 1s53.000 16.o,0 69.100
1 50 1 . 0 0. 3  1619.000 7o.330 67.503

9 0 3 .0 3 0  3.01.0 6.000 4 . 0 33  2 0 .000  .000 Z . u C O
7.033 6.00-3 .000 .0013 .003 9 0 3 . 2 1 0  .000 5.0006 3 .0 )3 479.000 76.130 79.1.3

504.533 583.000 73.43 0 77. 730
0133.30.. 919.000 70.9.30 18.103
95~~.’33J 1419.000 05.300 75.800

1434.333 1610.003 *3.830 74.3.3
7.00. 6.303 .1.00 .0...3 .0.3 9. .3 .~~2 6. .0 0 0  5 .3 30

00 .03 0 4 C2.u0 .3  7 7 . 0 3 3  78.1,3
432.00, 6 16 . 3 1 3 0  7 3 .~~..0 1o.800
631.000 1u15.C00 71.900 77.000
1044.300 133* .OOj 60.230 74.100
113 0 .0 0 3  o e l c . 0 00  6 5 . 5 00  13.000

7.J..J 3.01.3 .0.30 .3 .30 .3.0 003.230 .00.. 1.006
00 . 3 3 3  462.6.013 77.900 79.353
487...u3 6o-..0C) 74.4313 76.403
674.30.. - 9 9 1 . O O u  7 3 .6 3 1 3  7 3 .2 . 3 0
1021 .003 1162.001. 13.8vO 13.200
11.84.....)) 1*19.36.1. 00.41.0 72.’.00
904.0...) 3.000 *.000 4.000 23.000 .000 2.000

5.13’30 6.3...’) .13.3 .3...) .030 90.1.211. .0 0 0  4 .60 0
63 . 000  4 12 . 3 1 3  7 7 .433  72 . 7 313

4 4 2 . 3 0 3  10 0 0 . 0 0 1 3  7 5 .3J ~ l.... 3013
L L 0: . 0 3 3  1. Z s .3 i 3 . 71.. . ....0 ~ 1.200
1~~~1...0G 1619.01.0 7J.3~ 0 6 1 5. 9 0 3

*. . J . ( .  b . 0 0 C  .9 .0  .0 0 9  .0 0 0  904.220 . 0 .0  4 . u O O
63.033 449.C)J 15.,36 11.10..

468.033 11.41.01.0 76.100 6 9 . 5 0 0
1149.C33 1353 .oC 0 75.60.. *9.2..)
13?2...33 1619.000 73.033 07.oO0

a.30... o.C.C3 .C3C .1.03 .043 9 0 14 . .?30 . C v 0  5 . 00 0
60 .33 . .  4 2 o . 0 0 .  19 .’.O 71.703
‘33.033 1213 .300 lo.70) o ; . Ioj

1223 .1333 L393...33 75.100 70.200
1412.003 L.13.003 73.300 00.600
1523.04.. 3619.003 74.103 Oo.40)
705.336 1.0..3 5.300 4 .30 3  29.300 .0~0 3 .00 6

9 . 1 3 00  6 .1300 .0 0 0  . u 0 3  .000 705.220 .0C 0 5.000
*0.13..) 573.05~ .8.3130 73.’00

~ 9 4 . 0 1 3 C  8 27 . 1.0 .5 . 20 0  75.600
6O1. .13 , ..3 923.03.3 91.4)0 71.100

1012 .03. .  15 3 8 . 0 0 0  69 .2 3 0  7 6 . 5 0)
156.3.3...) 1319.000 b . . 3 3 0  7 4 . 3 0 . .
715 .1333 1.1.1.3 3.3’~C. 4.j03 2 7 . 3 0 3  .001.. 1.01.0
13.30.. 6. C~~ ) .3 0 . 3  .030  .003  715.22u .00.. 4 .3 . 3
60.0. . . .  3 1 3 9 . 3 . 3  2 3 . 43 3 69.’.~)3
316.053 1316.003 73.130 66.533

1 3 29 . 3 ) . .  1 47- . . ( . 0 0  12.oOO 61.~~03
1494.33.. 1*1’..3.1 3 71.70, ~~~~~~~72 5 .033  1.003 0...00 4.000 28.3013 .01313 3.001.

1,.OOv 6 .0 3 9  .0., .) .000 .030 725.220 .000 7 .000
60.uQC. 07.003 80.200 83.433

FIGURE 5-6. Sample Problem Card Input From Subroutine REDIN
(Data Card Types 83 through 87)(Page 3 of 5).
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94.033 217.003 77.800 62.9u0
223.000 376.030 11.,30 62.900
393.630 1.11.000 75.400 62.300

1021.303 1366.003 74.431. 61.100
1373.003 ’ 144o.0013 73.6.30 61.500
1455.3013 1619.006 72.330 61.100
751.030 3.000 6.000 4.000 29.300 .0130 1.000

12.033  ..OCO .000 .000 .000 751 .21 0  .000 5.000
63.003 140.030 81.7..0 6..o03
168.030 658.Q.,3 78.j,0 67.0133
865.o3j 111~~.C00 17.000 ~7.403
1(458.000 3110.0013 75.0..0 61.300
1312.400 1619.30-3 13.20u 66.200

1.2.003 0.333 ...3, .000 .030 731 .220 .000 3.000
13.0 03 8 5 1 . 6 . 1 . 3  7..d00 6 6 . 0 0 0

0 6 6 . Q j O  1 .3 9 2 .0 0 0  76 . 1 . 3 0  6 5 .7 0 3
1406.030 1619.003 74.,00 66.003

12.033 6 .003 .06.0 .030 .000 751.230 .000 5.000
63.000 66 .003 62.900 6o.00)

11 4.003 182.,03 oO.830 65.501)
836...).. 1139.0.0 1,.430 64.0,0
1149.030 1314.000 71.400 63.200
1324.3.,) 161.9.0CC 76.000 62.200
752.0013 3.0013 6.000 4.0130 32 .0 ~~0 .06.0 1.06.313 .030 5 .000 .3..C .00.. .0.3 152.21.0  .0130 8 .000
60.303 63...C.. 14 .7-J O 7..dcO
77.41.0 210.000 74.000 76.70..

25 9 .6 . 0 0  4 8 4 .6 0 4  b8.....0 78. 16 .0
494.300 86.4.003 65.203 76.503
311.000 1055.000 61.1.0 78 .500

1.36 .333 124...003 *6.0..C 75.900
125,.000 134o.000 64.2130 74.100
1363.333 1619.1.00 62.2-3 3 13.000

13.300 6 .0 6 3  .000 .300 .300 75~~.Z20 .000 7.000
60.033 133.1300 74.700 77.803
143.32’) 209 .000 73.530 76.2130
310.00) 738.000 67.600 17.300
746.033 929.063 b0.d...C 77.3oC
936.303 11.34.30.. 65.303 77.203
11*4.000 1353.000 6....30 75.603
1310.00.. 1619.36., 61.030 74.9.30

13.0....0 o.003 .030 .300 .000 752.230 .000 6.000
6 0 .0 0 .  74.. . .)  74.900 76.70,
.8.003 154.000 72 .130 70.903

230.J.. (68.000 b (.u00 78.303
7 74 . 013) 1177.300 67 .26 . ,  79.1 .0

1.21.6.03.. 1329.C...0 62.3uO 75.300
133 9 .000  1619.06.. ti.~~00 74.2133

800 .030  1.003 b.C0 0  4 . 000  35.30 0 .000 3 .0013
1’....3~’ *. 0 00  .000 . 0 03  .3130 636.720 .06.0 4.1.00

903.3.2 1.97.033 119.36.0 83 .oOQ
1111.0 1.. 1354.000 11l.d~~C 03.300
1373.00.. 1472.C0.. A 1 5.CCO 01.900
14.7.003 1*19.000 113 .600 83.000
841.003 3.000 0.300 4.003 36.3..0 .036. 1.030
15.333 o.32) .0..0 .1.00 .300 P’.,.210 .00. s.000
40..j 30 670.000 119.900 5.903
679.303 767.36.3 93.700 79.2,0
835.000 1004.000 73.400 70.000

1039.u00 11b’..000 66.206. 76.500

FIGURE 5—6. Sample Problem Card Input From Subroutine REDIN
(Data Card Types 83 through 87)(Page 4 of 5).
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1210.003 1619.000 6 2 .33 0  75 .900
15.003 6 .003  .000 .000 .,0.. 64 1 . 2 2 0  .300 5.000

5140.0,0 6 7 4 . 0 0 3  121. 800 4.000
664.03, 775.40) 98.300 80.600
855.033 1333.03.. 75.400 74.900
1067.000 1124.030 7 3 . 10 0  74.1.013
1165.000 1010.304 6 4 . 3 0 0  73 .8 0 0

15.130 ) ~~~~~ .j OO .C 00 .000 04 1 . 2 3 0  .0.0 6 .1.00
54 0.3 03 5~~0.0 .3  123 .000  ( . . . 3 0 3
661.003 733.000 101.000 79.900
d24.000 929..04 74.330 77.203
776.03) 1103.000 67.3)0 77.500

1185.30.. 1275.06.. 0 3 . 9 3 0  7 6 . 50 0
1202.043 1o14.OC ) ..3.~~~’.. 75.460

P 3 4 2 . 3 3 . .  3 . . . C .  6.1)3 4.003 39.000 .000 1.060
10.003 6.000 .3.1.  .0.. ) .000 642.210 .000 5.CG0

54...J...3 o19.OC13 125.330 86.103
7 ( 4 9 . 3 3 3  .07.300 .14 .100  76.600
865.3)3 95?.0,u l?.L~.3 73.6.3
955....C.. 1321.0.3 73.160 72.730

1347 .330 15..1-?.,C) 69.500 71.4..)
1535.0.2 1619.063 *5.900 7C .4C3

15 . 3)3  5.100 . 3 30  . . .C .3  .0.0 8i~~.220 .1.2 3 ~.000
543.130 363 .C0’J 1?7.50o 69.6,0
60i.0..3 leo.C06. 99.330 17.103
658.3..3 971.030 7.. -. ..3 72.300

1007.313) l 2b.003 73.1~~3 7 .,00
1555. 0).. 1019.600 70.710 61.o00

.6. .23 6.000 .1300 .300 .1.00 042.230 ....... 6.030
5S0...33 ..‘~..000 129.5,3 1.803
6~~3 . . 23  7 6 1. 0 0)  , 0 5 . ? 2 0  7 o . 50 0
9 53 .0 3 1  9 1 5 .0 6 . 0  78 . 130  7 1 .3 0 3
935.000 1327....30 75.030 71.5..3

13.7.,00 1506.30.. 72...36 71.~~.....31135.000 1619...00 6 9 . 1 30  6 8 . 00 0
9999.001.0

FIGURE 5—6 . Sample Problem Card Inpu t From Subroutine RED IN
(Data Card Types 83 through 87)(Page 5 of 5).
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3.34 1.00 25....0 .33 1.40 4.00 0.00
41

OOAOt. )  P8O PERLY
1240.33 6.3.) o.,0 4.33 s3.Q0 1.40 3...0.. 8.03 2.00 1200.00
83.30 12.013 1.00 1.00 2.00 3.30 27.00 5.,C 77.00 3.30
27.30 163....0 800.40 2300..,0 1.00.30 1000.00 2000.,0 4.00 5Q0~~.00 .05
.20 .40 .40

3 100 .20  4 .3 .  3.30 2 .00  40 .00  1.03 313.00 5.00 2.03 850.00
1.03.03 ~2 .Jw 3.~..0 1...0 2.00 5.00 27.. .  5 .00  27 .00  5.130
27.30 1330.33 15.13.0,10,00.33 1030.00 1000.0013003.0u 3.0 1. 2 5 0 . . 3 ,  .05
.3.. .sC .20

4033.21)  2...) . . .0 . 3 4  3 .33  2.01. 00 .30 1.30 20.30 30.00
2 . 3 0  1.30 1.03 1.33 1.30 3.03 27.00 3.013 .4.00 3.00

4 7 . 3 0  99.3. ~.s3.y3 .00.1.) 333.0 3  3 ,40.. i033000.43 0 .0399999 .00 .20
.35 .15 .80

5.300.2.. 2.34 24.0.. 24....) 1343.00 3.00 2 5 .0 0  12 .00  15....0 90.00
1..)) 12.30 1.03 12 .3 4  1..,0 3.30 27.)o 3.33 27.)) 3.03
27.33 000.00 413..).0110000.~~3 1330.33 330..i0 7000.130 0.0049w59.00 .20

.13 . 3 *  . * 5
12030.2j 1.00 1...0 1.33 1.00 2.00 80....0 1.00 20.30 10.00

6.13.. ,.30 33.03 3...) 1.). 0.03 0.0, 0.00 0.00 0.00
3.3.i 3.03 3.03 0.313 3.33 3..~3 ...3C 0.00 0.30 0.00
3.00 .s.00 0.00 

-
13333.1) 0. ) . .  1.53 6.oO ..03 1.36. 33.0, 1;.00 2.30 900.00

3 , 3 . 3 3  1 3 . 1 . 0  O.20 0.30 Z.-..0 0.30 .3.30 0.30 .3.00 0.130
13..... 6.30 0.).. .J.J, 0.30 0.,.0 0...0 3.00 0.60 0.00
3.00 0...3 3 . 03

14..3...2.. 6... ) 43.00 413.0.. 43 . 3)  2.0.. 16.00 1.....0 20.00 24..00
12)..., J . 0 )  .96 0..... ..3.~ ...03 0...C 0.0, U.0U 6.30

0 .0 0  ~ ...3 0 .0 0  0.0.) 0 .03  0 .33  ‘ 0 .00  0 .00  0 .30  0 .30
.3. 33 ...3, 4 . 1 1 0

17033.30 b.jO 2.33 8 . ) )  1.3 )  ..3.. 18...3 15.00 2.03 500.30
5 0 3 . 3 4  .. 30 1.10 0.3.. 2 .0 0  0.33 ~.00 3.00 0.oO ~~~~

. . . . .) 3. lo 3....3 0. ’.... )...3 G...0 ...0~ ...O C. ...00 0.60
3.6.3 ...3.. .1.00

8
. . f~~T E M  13* 1310 ? R . . . P E 8 L Y

12 0 1.3  ....,~ .3 . . )  10.5 .~~~ 4 1. 12C3.
1212.3 ...83. .20) *....3 .~~~3. .  2 .  120..
12 3 3 . 3  ...b3 .115 14.3 .98.) 2 .  1200.
12 . . . .3  • 16.1 2 . 9 7 0  17 .3  .0 63  3. .00.
3.....2 .133 .-.53 2 3 . )  .95) o .  e.0.
3102.2 .1,3 .523 3.., .‘~3C 2. 403.
3,..J.2 • .3) • .o) 2 2 . 1 3  . 9 8 0  2. 6130.
4001.4 4.30) 1)3.330 6..., .95* 1. 3...
5 3 0 1 .2  . . . 5 .)  . ) - 9 3 2 5 . )  .7 5 3  1. S C .

1Z ) 0 ~~.2  ,. 003  1.J..1 .3.) .750 1. 10.
13331 . 1  1 . 3 3 3  1......o 3~~.,,  .773 2. 9.0.
14.0 1 . 2  1.4013 1.3)) lo.3 . l I s)  2. 24).
i 76 3 1 . 3  1...., 1.334 1 8. 3  ~~~~ ~~. 5.0,

~ . . J 4 U  L J A . j _ 3  ‘ 8 3 8 c 8 1 ,.(

2 13 01V * R1 ’ (  HJC
3. 30  3 15 .03  .1...) 6 3 . 3 3

920.0. .700.30 4.0Q 57 . ,~
2 3 CQ~ P3 FO C
3. 30 . .# 3 . 0 3  61.., 70.60

715.30 1.7..i.Q3 5 4 .0 0  6~~..,0
7 3 BM FUC BMI 3M155 OS
...... 1*0.03 6 4 . 0 3  72. 4)

. 0 3 . 3 0  2 7 s . O j  01,33 7 1 . 1 3
3.0.03 2 9 3 . 3 1 3  p 3 . 3 0  71.~~s

FIGURE 5-7. Values of Selected Input Parameters (Page 1 of 7).
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610.04 96,.0J 58.Oj 71.3.)
990.00 1140.00 * .0~ 6 9 . s 3

112 0.00 14 83 . 0 0  21.5(3 68.50
1 53 3 . 3 0  i..3 .33 51.20  6*.10

38 a T1 ~ 81* IN 5M 1
7 .0 8 8 1 8 Y  dN1. *19155 OS

1200 .3 0
,.0, 1o3.03 62 .04 12.43 4.00

180.00 270.03 01.80 (1.93 4.30
300.03 *93.0. 58.50 71...0 8.120
06 ,.) )  9 3 4 . 33  5 . . . .0  76.3, 1...00
993.33 1170.00 55.00 09.50 6.30

11213.00 1480 .03  5 1 . 5 0  0 0 . 5 3  8 .3 0
1503 .00  163 . . . 0 3  51 .20  03.13 4.3)

7 3 * B~P ( Y 8191 61915, J
1233.3)

, j , 1 )  *40.0) 63.s0 73.90 4.130
160.00 2 , 3 .* . 0 - 63.33 73.4.. 4.33
23...33 .~7 3 .63  o....03 73 . .~0 3 . 3 3
39 3 .3 . .  900.0 0 *7 .5 0 72.80 14.00
933 .30  1130.6 . .  50 . 5 3  7. ...0 0 .0 6
1190.33 14613.03 53 . .0  10.00  3 . 0 0
1400.30 1033..) *2.70 09.03 4.33

7 3 C O u S T  8M1 *1915) Dl
1200.30

0.00 L~ .).,J 05.03 1,.40 4..j 0
1.40.0) 2 3 0 .3 3  04 .6 ) 14.90 4 . 0 0
263.03 ~~ 4 .3)  o L . 5 )  15 .5) ..30
513 .00 9 3 0 . 0 0  61 .00  7~~.33 1 .3 .0 0
964 .3 . .  1133.63 56.3, 72 .53- j .33

1163.03 154...40 s.. .s3 7 1.50  9 .3 3
1463...0 * 030.33 34 .29  71 .43 ..b3

3 *19 ~3C *712 6.1156 05
3.00 110.013 67.20 05.511

133.3) ~,) .0J 0 7 .3 )  *5 . , )
270.33 433.3.. oo.5.) ~ 5.10
420.3.. 71. . .60 00.13 6 4 . 9 0
740.20 1133.00 02. ,) ,4 .*3

11)...3v ..310.63 6*.13 o3 .~.3
1343 .3.. 1633 .33 ,o.,... *2.*0

3**tTë ,4~S IN 919 2
1 .) 3192 XMl ,.. OS

1 2 03 . 33
0.3)  110 .00 6 7 . 2 0  o ,.*)  9.30

130.03 2sJ.3~O 67.00 62.10 *.00
2 7j . 3 3 4 3 0 .3 )  oo.53 6 5 . 1 3  5 .3 )
423.4.. 713.33 *..10 6 4 . 9)  6.33
7 4 0 .3 0  11)...... .2 . 0 1  6 4 .0 4  12.0..

1130.33 £3 1.. .03 61.73 .3.53 10.03
13 4.j.3.j 1o33.33 Ic..,.) 82.,0 12.10

7 3 A 0~~9 T  3192 XM15.. OS
12 3 3 . 30

3. 0.. ‘.j.J.. *3.73 64.13 .....O
113.03 233....) o8.*3  c.o.*.j 0.00
250.43 383.03 68.0.. 06 .0.. ,.00
400.3. 693.4.. o7.ó3 3 6 . 4 6 .  0 .3 3
723.3. 11230.0 0 *3.,) 33 .13 12 .03

1113.30 1.293.3.. 03 .213 05 ., . .6. 13.3,
1 320 . . . .) 1 03 , . . ) )  5s.3, 54 .013  1 2 . u0

7 3 C 8T..Y 3192 *19155 OS
1200.33

3.0.1 1J...4 73.!0 03.03 ~....3
93.33 ~~~~~~ 7....0C oi .1J o .0 )

233.0. 303.00  0 9 . .0  o o . 1u  5 .0 .)
3o0.33 .7...,, b..*. *1.,. 9.33
103...0 l O o O . 3 3  *5 .3)  ~ 7 .o0  12 .C . .

FIGURE 5-7. Values of Selected Input Parameters (Page 2 of 7).
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1093.)) 1213.013 64.10 06.313 113.0)
133...Ow 1o,3.Oj 2 9 . 3 0 ~~~~~~ 12.00

6 3 819 FOC 819 3 819155  OS
, . ..,, 3 5 3 . 3 o  7 w . ) 0  51.53

370.0) 610.33 73.30 57.30
633.33 693.03 o9.b0 57.10
723.33 970...) 61.00 S c . O O

1 . l v J . 3 3  o2’ . . . .O,  6 5 . o w  5*.70
1323.13.) 1330.00 61.50 35.10

33 *TTE 9YS 119 019 3
6 0 8 O T * T  3193 81915 5  OS

1 2 03 • 30
3 .3 4 3.3.3,  7,.. . .Q *7.83 6.33

370.33 61.3.00 70.30 *1.30 5.00
633.60 bsJ.3) 69.83 21.13 4.00
723.30 993.0.. 67.30 *6.03 5.03

11.00 .133 6 2 4 0 . 0 0  b~ .60 55.13 8.00
1.32 0.3 )  10,13. 03 o 3 . , 0  5 5 . 70  d... 3

o .. A oT*Y 8.13 8191 55 OS
120 3 .3. .

3 .33  3 3 3 . 0)  72.~~3 59.33 6.33
363.3 . .  *9 1 3 . 3 3  7 1.0 3  1 3 8 .3 3  5 . 0 0
61.0.3. ,1.j.0) 11.30 .8.0)  4 . 0 0
7,13..’) ~7J...o o9.53 5 7 . 50  5.00
9l . . . .0 ,  1*73 .6 ,  bo .1.0 6 1 .2 3  8.00

13,13. 34 1 63 0 . 0 0  o , . J 0  .1.20 8.00
5 .3 C I Y  8 193 *19155 05

12,3.0..
3.. .1.  ~ ,) . 0 3  7 3 . 5 0  63 .80  6 . 130

330 .. . . .  57 3 .3 ,  73. . . ,  0 . 3 . 3 3  5 .33
5-4 3... i * 3 . 0 0  7 2 . 0 3  o....1O 4.3,)
6 o 3 . 0 .~ 9 . . . . .30  7 0 . v 0  .9.3.) 5 .00
‘97 0.).. *2.3.00 c...b13 58.7. 8.,,0

1296.....) 1c.33.*. .. 6 6 . . 0  *0 . 7 . .  0 . 0 0
* 3 8.4 FIC ON .  1 9 6 23 *4  . ( ET N F TO 519 2
0.0.. 1113.00 ol.70 *7 . 8. .

1.0.00 5.3.30 o7..iO o7.30
613...i. .-4)..~) 6 7 . 0 4  6 7 . 0 1 1
91 13.30 1190 .03 160.30 oO.33

1230.... 1030 .34 02.5.. * 4 . 3 1 3
3 3 6 0 1 1 9 7 . .  171 819 4
3 ~ or ~~ 8714 1123 *4 ~ E 1 N ~ 1) 519 2

3133.21
3.33 113.0, 67.70 07.80 12.00

69...33 *73.03 61.*0 o7.3, 12.03
6113.00 6 . 1 3 . 1 3 3  6 7 . 3 1 3  67.10 5.33
913.00  1* 4 0 . 0 3  c . 6 . b 0  6 6 . 9 0  j . 03

1 23 3 . 3 . .  1 6 3 0 . 3 3  52.50 c..iO ..30
5 0 6 8191 0.7 4 19123*4 9~~1NF 11. SN 2

3100.2.3 -

3.30 140.40 6c..2) 66.3) 12.00
2 1 3 .3 3  5 113.03  b c . O 0  65 . 10  12 . 03
633.... 913.. . )  0 5 .7 1 .  b 5 .o 3  5 .3 3
933 .03 1~ 4u.0) 05 .60 3 5 .3 0  5 .00
12,0.0.. 1630.00 31.6,. 8 3.3)  8 .30

5 3 C *19! 3194 9 *2 3 44  u &EtNF TO SN 2
5133.2)

0.0.. ~ 1.,.6, 64.10 o4.8, l2...3
233..... o~ ...0. 04.50 64 .33  1 2 . v O
653 .30 30.133 b..03 64 . 1 3  5 .00
950.130 1240.03 33.03 63.lu 5.00

127 13.33  L~ 3, .c.3 *..513 31.50 .3.00
0 1 *19 ~OC 319, . i 1234~ Gs ~ ro 5., 3

~..2 2..J.Q) 15.*3 .9.3..
25...30 523 .3.. ~~~~~ s e .a o
55 3 . 0.  9 , 3 .60  72.,, 50.60

FIGURE 5-7. Values of Selected Input Parameters (Page 3 of 7).
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973 .33 1230.0) 16.60  5 6 .2 0
2150.06. 1410.00 71.33 5,.S3
1440.33 1o30.0) .6.30 *6.3)

3 S A I V E S V S ’  Ito SN 5
6 ... B b laT 0195 191.23*4 639 10 SN 3

3130.20
.9.0 6. Z30..0 (5.60 59.3.. 4.33

250.00 520.00 75 . 40 5 8 . o O  4 .0 0
— 553.3~ ;so.3, 7 z . o 3  5...0 4 .0 0

97.e..... 1230.30 71 .613 56.20  4 . 3 3
12, 0.33 1410.013 7 1 . 3 6 .  *5.o,) 6 . 0 3
14 40 .00  1.13.0.. 6 6 . 3 3  .b.,o 3.00

5 0 £ oT4Y 8.45 9123*. 6.58 10 SN 3
3100.23

3.34 213.00 74.13 37.813 4.00
230.00 600 .00  7 , . 90  57 .3.. 1.1.10
630.03 933.33 70.,0 55...j 4.33
7 0.00 *210.00 70.10 54.13 4.00

1 2 3 3.3 0  13 9~~.0 U  6 9 .00  . . 4 .33  0 .30
1420.33 1633.~~) 64.30 *4.33 6.00

6 3 C 8 1 4 Y  819, 1 9 1 2 3 * 4  0519 ‘13 019 3
3133...0

3.3.,a 1i...33 72.6’) *o .33  4.00
213.30 563.0, 72.90 5...30 4.60
590.3, 9l0....Q 0’9 ...0 . .3.53 .00
933.03 1190..... 6, .b3  5 3 . 2 0  4 . 0 3

121.. .0. 13 70 .60  o 9 .3 0  ,2 . o O  6 . 0 0
1400.3.. 1633...3 63.34 53.33 o.00

1 ~ .19 ~0C .196 /6851 6., AT 0/ 8
0.03 19...C0 0 3. 0 6  7 - 3 . 5)

210.30 403.3.. 03.0.. 73.00
403.03 o~ 3.34 00.10 .9.83
033.,.) 940.00 5 9 . 7 3  5 9 .3 ,
970.), 1140...) *6.53 b 9 . 0 ,

1223.3.3 1.33.33 5 3 . 5 1 3  o b . , U
14 50.0. .  * 6 3 .o13 *3 .7 0  b O . 7 O

33*TT~~.4!S 119 019 6
1 3 .3 * 147  8’8 o 10.9.35 6... 81 O I l .

5433.2)
. j.13~ 19.,.03 03...) 10.,) 3 .30

210 .130 416...03 03.0)  73.3. .  6.w0
480.43 81.0...’) 60.10 09.30 3.00
830 .3 0  .43.6.0 3 9 . 7 0  09 . *0  0.00
973.33 1.10.33 56.53 b9.0J 5 .43

1223.33 *430.33 ~~~.54 o b . . .O  13 .00
1400.33 1o33.JO 53.10 66.70 4.00

7 ., * 0148 *190 F64,S 05 61 04*
50.0.20

3 . 1 3 . .  11...0.) o2.33 12.00 3.3)
193.3, 4.3.30 62.10 71..~0 6.00
403.,.. 1~~3 . .j ) 0 1 . 163  1..3j o...0
o60...3 92......) 61.2. (1.00 6.60
93~~.133 A t 7 , . 0 3  *0 ., ’)  / ..‘,3 5.., )

1230.), 1 .1 0 . 0 0  57.130 06.3-13 *0.03
6 4 4 0 . C 3 .  1633 .00  55.23 58.20 4.60

7 3 C BT9 V 6196 FARI.. I.) AT 0/A
5006 .23

0.03 150.03 03.8. .  73~~5.j 8 . .~3
170.00 420..... 63.00 13.00 6 . 0 0
440.03 773.0.. 53.13 72.80 0.03
193.3 . .  9 3 0 .0)  62.70 72 . .3 5.3.)
7 30 .33  1.150.130 59.50 12.0.. 5 . 130

11......) 139 3... 3 **.*J  ~~~~~~~~ 14.0)
1.42 0 .0 ,  1033.00  5 6 . 70  ~4.10 4.33

5 5 371 .~0C 0197 112344 0,9 1.. 0/6. F .u3M 03895
0.3, .10.33 o ; .0’.  71.03

FIGURE 5-7. Values of Selected Input Parameters (Page 4 of 7).
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5.0.03 7~.4...0 64.00 70.50
780.,3 1123..., 54.,, 12.50

11413.0 , 1313.1.3 54.00 72.33
13 3).~~.. 13b3.a.01. 53.10 71.90

3OAI T I.V S ~‘9 SN 7
S .. S 814! 5197 1912364 6.5* tO I//A 180$ coops

3100.2.. -

— 0 .33  4 013.0,  6 5 . o O  71.03  7.00
53 3...) 7 ...O~ 04.80 10.53 3.00
78...33 1~ 20.0) ~4.53 72.5.. 11.00

11413 .33 ,313.0J 54.04 72.33 4.00
1333...) a.o33.00 53.7’) 76.9. ‘ 7.03

3 A 8147 ON ? 912344 .350 TO a/A 14U19 COO PS
3130.23

0. -) . .  .*.3.3.j 63..)  o 3 . 5 )  7.3)
450.03 733.133 o3.,30 09...3 3.30
7 03 . 3, ,*0 . . .3O 5 3 . 03  71.3.. 11.00

1123.33  *2 9 , . 3j  5 2 .50  7 3 .8 . 3  4 .30
13133. 33 1*33.0) *~~.2 3  73 . 40 7.33

5 3 C 81 .4! 3 1 9 1  9123*4 GoR TO 0/A P4019 CORPS
3100 .2 0

,.,.3 4..3.33 02.0.. 0..,)) 7.00
463.0, 713.33 .1.80 61.54 3.33
740.00 1...u.0) *1.56. s9.5’) 11.00

11.JJ.3l.. ~~~7...Uj 51.,3 09.30 4.63
12 .0...0 1030 .03  5 6 . 7 0  6 8 .9 0  0 .00

1 2 ON 7 0 C  bN 8  S / I A .  6$ A T C * .RPS
0.3..  1o53.Oj 57.50 65.6.)
Z3AT T IO Y S IN 819 3 -
1. 3 6. O T 4 T  3198 1 3 9 6 8 8  65 *1 C O R P S

4000.20
4....0 ,1033.3) ..7.53 163 .30 0.00
1 3 8 OIl! 3.3 5 9 5 * 4  OS A l  C O R P S

4003.20
3.0.. *o.....), 65 . 0 3  s*. . . )  4 . 0 0

23 1~
7 0 8 3 3 2  •

13 1..
55.30 33.30 69.00 77.0.3 73.30 74.3.. 74.00 71.0, 76.03 08.30
7 8 . 3 4  ,,.), 77..,J 0 2 ., )  00.30 *9.00 7~ .)3 50..,0 79.3’) 53.u0
55.03  8 0 .0 3  6o.0U 77.30 66.33 74.30 71.30 71.013 ?j..0 68.33
73.)) o*..,3 7o.0. o2.,J 77.03 5,.GtJ 7~ .O0 56.30 79.00 53.00
54.3, 33.3j o4...3 (7.33 67.03 74.33 70.36 71.00 7*.0. 61.00
1 5.3 3  o s . C .  70.00  02 . 0 j  70.3) 59.00 19..a O 56 .3 ,  19.3, 5 3 . 30
6 4 .3 . .  . . . .03, 04 . 13  77.66. 06.33 74...0 7,.30 71.06 71.63 68.00
73.0) o,., , 3 7 5 . 3 )  52.3, 15...) 59 .33 79.33 56.36. 19.00 53.00
03.313 0~..jj 64.13) 11.00 06.03 74.00 70.03 71.06 7 0 . 0 0  6 0 .0 0
73.33 j * .j )  75.3., 0~~.0, 75.00 59.00 7o.03 56.3, 75.30 53.00
62.... 0 . . . ) )  ‘3 i . )~~ 77.3-) 6w..’) 74.03 09.00 71.30 70.00 68...0
72.3.. 03 .3. ,  73..... o 2 . Q 0  7’..00 59.0, 1,.Q0 so . . .o 75.00 53.oO
61.36 .10...) 02.3, 71...) 61..,.0 74.03 64.00 76.00 70.00 69 .00
72 .3.. ~s.3J 13.3) s3.) 73 .33 s’..C, 7*.o’) *6.30 75.o3 33.30

~1.03 313.113 62.,.0 17.60 59.33 74.O~ a*....0 11.0. w . . .0.. 0 8 . 3C
70..3 6,.3.. 72.3.. 62.,~ 72 .0 0  5 9 .,)  73. . . , 50.1,. 73 .01.  5 3 . 0 0
.0.3.. .0.3) 61...0 77 .00  5 8 . 0 3  7 4 . C )  s 7 .) J  76 .3 ,  .1.3. oS.3C
6-1 ....) o S . . .)  1...,, o 2 . . . 3  / 1 . . .)  59.C) 72.33 D6.,aC 75...0 53.00
53.33 .3.3, 51.43 77.33 57.03 74.00 56.9.. 71.00 ,9.00 65 .00
6~ ...3 .5.0.. 73.33 02...., 73.03 59.3, 71.0) *6.33 15.6. 53.30
3 .O..LJ .06.10 .~~) i3 .Oo.. .0310 .30*3 .60 10 .00 10 .0010 .00 102.000 .500 2
6

1. 1. 1. 1. 1. 1. 1. 1. 1. *.  1. 1. 1. 1. 1. 1.
1. 1. 1. 1. 1. 1. 1.
2. *.  ~~. 3. 6. 5. 9. 1. 1.3 . 3.
3. ... .1. 6. 0. .7. C .  ... 13 .  3.
3. 3. ... 0. 3. 7. ... 3. 0. C.
1. 2. *. 1. 1. 1. 1. 1. 1. 2.

FIGURE 5-7. Values of Selected Input Parameters (Page 5 of 7).
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/

1. 1.. 1. 2. 4. 3. 5. 6.
3. 632. 362. 1.31... 1425. 552. 706. oil .
2 323 . 433. 5~~*. 1162. 3113. 832. 1408.
3 6.269. 4*. 526. 2216. 764. 107. 1323.
4 914. 560. 318. 240. 6,~~. • .114. 10..O.
5 411. 503. 1333. 1162. 41.3. 7’~7. 123~~.6 1412. 721. To?. *042. 420. 57. 1161.

~ 7 1.452. 456. 171.. 678. 20u. 944. 15o4.
S 12 39. 483. 1/34. 1492. 943. 972. *346.
9 197. 116. 1210. 1171 . 771. 03. 1146.
10 1.... .44. 6o73. 1376. 2.6. 179 . j ,i7 .

11~~. *0 9 .  691S.  0 ,5 .  82 4 .  70.
12 6.7. 45 1.  L9/ o. 1091. 0134. 4*3. 4793.
13 ~29 .  974. 52o. 05. 1.11. ~ 5 O .  49r4 .
14 131*.  4 9 7 .  29.1. Z . .6 .  7 5 . . .  7 9 4 . 2 5 9 5 .
15 47. ~i73. 2249. 399. ~ 19. ~t. 5,14.
1. 12*. 13 47 .  8,40. ~I .  2 *’.. 999 . 5 12 3.
17 I j I .  3 * 0 5 .  587?. 0. 219. 36.4. 3042.
*8 153.  34 5 3 .  7~~,9 .  - 0. 29,. 645. 3? ~~9.
19 1222. 76~~. 24o4. 213. 940. 717. 7767.
20 73.. 2/2. 1672. 95. 6~~2. 2..1. 4312 .
21. 13,4. 131*. 32 5. 5,4. 950. 359. 7941.
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FIGURE 5-7. Values of Selected Input Parameters (Page 6 of 7).
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FIGURE 5-7. Values of Selected Input Parameters (Page 7 of 7).
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SECTION 6

GLOSSARY

This section contains , in alphabetical order , all of the FORTRAN
variable and array names that appear in COMMON of the AFSM program.
When applicable, units for the variabl es are specified , and a brief
definition is given.

Al though most of the definiti ons are suffi cient and self-
explanatory , a few of the arrays require additional detail over and
above the def initions conta ined i n the g lossary. In most cases , the
user is referred to the input section , Section 3 of this manual , for a
more comprehensive definition of the array values. There are , however ,
six arrays whose values must be defined in detail before an undertaking
of the machinations of the program can be achieved.

Their data de riptions are presented in the pages immediately
following the ~eriLr al glossary . The arrays , in particular , are:

1. AMtID ( lO,l0 ,14)
2. BRY(l l ,lO)
3. DAMG(18,6Ol )
4. FUATT(33,l2)
5. STORE(9 ,l4)
6. SYSORT (l7 ,l6)
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AFSM GLOSSARY

Variable Units Definition

— 

A(lO,lO) kilometers x-coordinates of endpoints of
FEBA trace line segments

ACQLN --- Computed but not used (= -2.0 ln
0.4)

ACQMIN minutes Minimum time for Red force to
acquire a Blue battery as a
counterbattery fire target

AJF --- Not used in progr~~
AJ FHE --- Not used in program

ALF 1 - --  Alphanumeric description of target
acquisition method

ALF2 , ALF 3 --- Alphanumeric descri ption of target

ANLCHS(15) --- Total number of Red antiaircra ft
missile launchers attrited by Blue
artillery fi re

AMMO (1O ,1O ,14) variable 14 information val ues for up to
10 batteri es of a battalion and
10 round types (HE and 1CM) avail-
able to the battery

APC(15) — -- Total numbe r of Red APCs attri ted
by Blue artillery fire

ARL( 9,3) meters2 Lethal areas of the HE round being
fi red for nine target elements in
three environments at current
range

ARLETH meters 2 Lethal area of standing personnel
for current round type and range
va l ue

ARMFLG --- Flag indicating current target is
a Red artillery missile or rocket
battery (=0.0 , no such target;

_______________  ______________  

=1.0, MRL , =2.0, FROG)
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AFSM GLOSSARY

Variabl e Units Definition

AR MW(5 ,3) --- Military worth of observed , unob—
serve d , and plan missions defeated
for each of four groups plus total
military worth for each type
m i s s i o n

ARTFLG --- Flag indicating current target is
a Red tubed artillery battery
(=0.0, no such target; =1.0,
target)

ARTMW(15) --- Milita ry worth of Red targets
attri ted by Blue artillery fi re

ATRKEY --- Not used in program

AUF(5 ,33) --- Total number of rounds fi red by
each of 33 Blue batteries up to
last hour , last 3/4 hour , last
1/2 hour, last 1/4 hour , and cur-
rent game time

AUR(lO ,33,5) --- Total number of 10 round types
fi red by each of 33 Blue batteries
up to last hour , last 3/4 hour ,
last 1/2 hour , last 1/4 hour , and
current game time

AX(9 ,3,20) variable Kill probabilities against nine
target elements in three environ —
ments for each of up to twenty
batteries

AXVOL(ll) --- Maximum number of volleys per
mission per battery for 11 weapon
systems

8(10 ,10) kilometers y-coordinates of end points of
FEBA trace line segments
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AFSM GLOSSARY

Variabl e Units Derinitior,

BEGIN --- Flag used to call CKDAMG (=0.0,
call to update damage to a target;
=1. 0, call to check past damage to
a potential target; =2.0 upon
return from CKDAMG , target has been
previously defeated)

BLfl(25) --- Basic load in round per battery
for 25 round types

BLDFLV --- Blue battery personnel defeat
l evel. Blue battery must have at
least this fraction of its origi-
nal personnel alive in order to
functiOn

BNDX(9) kilomete rs x-coordinates of nine points on
Scenari o 3 boundary line

BNDY(9) kilometers y-coordinates of nine points on
Scenario 3 boundary line

BNEC(14) -—- Tactical echelon i dentifications of
Blue battalions

BNOD(4,14) --- Battalion ordering for missions
originating at Division or DS
missions origin ating at Group,
and missions originating at
Division for D/A FDC , D/A FDC ,
GROUP FDC , and GROUP FDC ,
respectively

BNPR(l4) --- Battalion priori ty within the
Blue force for each Blue
battal ion

BNRND(25 ,15) --- Numbe r of rounds of each type
fi red by each Blue battalion plus
total numbe r of rounds of each type
fi red through current game time

BNXID(15) --- Alphanumeric battery/battalion
__________________ _________________ 

description
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AFSM GLOSSARY

Variab le Units Definition

- BRY( 11 .,lO) variable Data with respect to each of up to
10 batteries within a battalion

BRYID(33) --- Identification number of 33 Blue
batteries

BUSY( 3,33) minutes Compl etion times of up to three
f i re miss ions for each of 33 Blue
batteries

CAS (9) --- Fract ional casual ty level achi eved
by current fi re miss ion for eac h
of the nine target elements in the
game (later changed to level for
seven elements-personnel and six
materiel target elements)

CASHE(9) --- Not used in program

CASICM( 9) --- Not used in  program
CBDAML(ll) --- Fraction of TOTATR va lue that i s

long-term damage for each of 11
weapon systems

CBDAMP ( 1 l) --- Fraction of TOTAIR value that is
permanent damage for eac h of 11
wea pon systems

CBDAMS(ll) --- Fraction of TOTATR value that i s
short-term damage for each of 11
wea pon systems

CCOV (9,4) --- Frac tiona l coverage for nine target
elements in four types of
env i ronment for current round

COVHE (9,4) --- No t used in program
CHEKFG( 33) --- Not used in program
CHG(2 5,1O) --- Equi valent full charge values for

25 round types at 10 range values
(CLGP , 1CM, and HE round types)
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AFSM GLOSSARY

Variabl e Units Definiti on

- 

CLFLAG --- CLGP target flag (=0.0 , no target;
=1.0, target)

CLGP --- CLGP round flag (=0.0, CLGP rounds
allowed; =1.0, CLGP rounds not
allowed)

CLGPSF( 3) --- Scale fac tors for computing number
of tanks , APCs , and trucks killed
by CLGP rounds

CLKILL(4) --- Blank (first position ) plus number
of tanks , APCs , and trucks killed
by current CLGP rounds

CLSCOR(4) --- Number of missions fired , plus
number of tanks , APCs , and trucks
ki lled by CLGP rounds

C0F122(3,4) variable Four coefficients for computing
number of rounds requi red , base d on
distance to target for three
battery target types

COLHDR(14) --- A lphanume ric column headers for
hard copy output

CPER meters Round-to-round error for current
range value and round type
expressed in CPE

CPET meters Total system error for current
range value and round type
expressed in CPE

CPK( 9,4) --- Probability of kill for nine target
elements i n four env i ronments for
current range value and round type

CPKHE (9,4) --- Not used i n program

CPKICM(9,4) --- Not used in program
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AFS M GLOSSARY

Variabl e Units Definition

CPR(25,lO) meters Round-to-round error in CPE for
25 round types and 10 range values
(HE and 1CM rounds)

CPS(25,1O) meters Total system errors in CPE for
25 round types and 10 range values
(HE and 1CM rounds)

CRE (9,4) --- or meters Radius of effects values for nine
target elements in four types of
environment for current range
value and round type

CRITRA --- Round criterion flag (=1.0, cost
criterion ; =2.0, weight cri terion)

CRT(25) (ki1o-dollarsY ~ Reciprocal of either cost per
or round in thousands of do ll ars or

[metric tons) 1 weight per round in metri c tons
for 25 round types

CST(25) kilo-dollars Cost per round in thousands of
dollars for 25 round types

CSTI(25) (kilo-dollars )~ Rec iprocal of cost per round in
thousar.ds of dollars for 25 round
types

CXID( l6) --- Alphanumeric mix identi fication

DAMG(l8,60l) --- Eighteen target parameter values
for each of up to 601 targets in
the game

DBFL(ll) k~tlometers Mean distance traveled between
long—term mobility failures for
11 wea pon systems

DBFP (1I) kilomete rs Mean distance traveled between
permanent mobility failure s for
11 weapon systems

DBFS()1) kilometers Mean distance traveled between
short-term mobility failures for
11 weapon systems 

_______________
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AFSM GLOSSARY

Variable Units Definition

DBSY(49) minutes Cumulative time that each FDC and
battery of the Blue force was busy
up to current hourly printout

DDST(3,33) kilometers Distance traveled since last short-
term, long-term, and permanent
mobility failures for 33 Blue
batteries

DEC( 9,3,20) meters Expected coverage in deflection of
nine target elements in three
types of environment for as many
as twenty batteries

DEPAP meters Deflection round-to-round probable
error modified by factor, XK , for
current range value and round type

DEPM meters Deflection MPI probable error for
current range value and round type

DEPP meters Deflection round-to-round probabl e
error for current range value and
round type

DEPTH(1O,33) kilometers Distance from FEBA of as many as
10 different emplacements for
33 Blue batteri es

DEPTM meters Deflecti on MPI p robable error
including target location error for
current range value and round type

DET(33) minutes Start of battery detection by Red
force for each of 33 Blue batteries
in the game

DETLN --- Computed but not used (=ln 0.6)

DL --- Defeat level (a Red unit is con-
sidered defeated if the fractional
surv i vors of the cr iti cal element
drops below this level )
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Variable Units Definition

DROF(ll) rounds per Dynamic rate of fire per tube for
mi nute 11 weapon systems

ECOF(lO) --- Effects cutoff values for 10
postures

EQAUF(2 ,33) -—- Equivalent number of full charge
rounds up to las t 15 minutes , and
current game time for each of
33 Blue batter ies

EQNR --- Equivalent number of full—charge
rounds fired by battery being
processed on current mission

ERLHEV minutes Time of earl iest HE type vol ley
against current target

ERL ICV minutes Time of earl i est 1CM type volley
aga inst current target

ETCT(l l) hours Expected time to change tube when
tube life is exceeded for
11 wea pon systems

EV(4) --- Environment consideration flag for
four environments (=0.0, do not
consider; ~0.0, gi ves fraction oftarget in that envi ronment)

EW(2,5) minutes Start and stop times of five com-
munications jams

FDCD (4,13) —-— Lateral backup, reinforcing , gen-
era l support reinforcing, and fire
plan assignments for 13 FDCs

FOCL(13) minutes Time for completion of current
mission processing (at current
site l ocation ) for each of 13 FDCs

FDCRM(l 3,2) minutes Time that FDC failure is repaired
or and type of fa i lure f or 13 FDCs

6-9



AFSM GLOSSARY

Variable Units Definition

FDOUT(l3) minutes Time that FOC repai rs are completed
for 13 FDCs (if = 0.0, FDC has not
experienced a failure )

FEBACT(ll) minutes FEBA trace acti vation times for
10 FEBA traces and one dumy va l ue

FEBRNG(25,,30) --- Number of rounds for 25 round types
fired at 30 different ranges (1 km
to 30 km in 1 km intervals for FEBA
to target ranges)

FIFCLK minutes Cumulative 15-minute intervals of
game time

FIRPL(43,50) variable Forty-three data values for each of
up to 50 fire plans (“Header Cards ”)
(see Table 3-9 for data value
definitions)

FLGTOT(6) --- Not used in program

FORSIZ --- Total number of tubes available in
Blue force at start of game .

FP(43,90) variabl e Forty-three data va l ues for as many
as 90 targets that are included in
fire plans (See Table 3-10 for data
valu es)

FPCLK minutes Rounds have been set aside for all
fi re plans occurring prior to this
time .

FPRAT(l l) --- Ratio of volleys per battery to
volleys per base system for
11 weapon systems

FPSCOR --- Fire plan scoreboard (mi l itary
worth total of fire plans executed
thus far in the game)
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Variable Units Definition

FPTGIN --- Number of fire plans entered as
part of input data up to game time

FPTGSC --- Number of fire pl ans scheduled
through current game time

FPVOL(ll) - - -  Maximum number of volleys per
battery against a fire plan target
for 11 weapon systems

FSUM --- Used to compute “Military Worth
Hours”

FUATT(33,l2) variable Mi scellaneous data (12 values) for
each of 33 Blue batteries

FUOD(33) --- Priority values for 33 Blue
batteries

GAMCLK minutes Current game time (time up through
which FDC5 may work)

GP(9,25,lO) --- Pk (1CM) against nine target
or matrices elements or radius of effects (HE)

for 25 round types at 10 range
values for a grassy env i ronment

GROUP(2,4) --- Upper and lower military worth
values for four groupi ngs

GRVM(45,lO) --- Round ID’s for 45 round types and
10 postures in a grassy environment

GSRS(1O ,12) --- Output resul ts for as many as nine
Blue battalions equipped wi th GSRS
plus total resul ts

HAVAIL --- Hourly availability of tubes in
Blue force

HBLD(25) --- Half the basic load in rounds per
battery for 25 round types
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Variable Units Definition

HNMX(ll) rounds per Maximum number of rounds per tube
tube per hour per hour for 11 weapon systems for

Blue force; number of tubes per
launcher for Red force

IAMMO (45) --- A pointer array; IAMMO(IR) i s the
index of round IR in the AUR array

IBNTYP(l6) --- Weapon system number in each Blue
battalion in the game

IBRYID(16) --- Integer value of battery identifi-
cation number

1CM --- Flag for 1CM rounds (=0, none; >0,
some); number of 1CM round types
to be considered for current
mi ss ion

ICOUNT(30) kilometers Thirty range values used in game
(1 km to 30 km)

IDDST(3,33) kilometers Initial (randomized) distance
traveled by each of up to 33 Blue
batteries at start of game since
its last short-term , long-term ,
and permanent mobility failures

IDRDSV(6~33) --- Round i ndex numbers for six round
types saved for fire nlans by each
of up to 33 Blue batteries

IFLAG(33) -- - Site number for attrition checks of
33 Blue batteries (= scheduled site
number plus number of minimoves)

IFLOAT(14) --— Battalion fl oat flag for battalions
in the game (=0, no tubes floated;
= 1 , tubes floated into game)

IGSRS --- Flag for GSRS mission (=0, no GSRS
mission ; =1 , GSRS mission )
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AFSM GLOSSARY

Variab le Units Definition

IHE --- Flag for HE rounds ; number of HE
round types to be considered by
current battery on this fire mis-
sion (= 0, none; >0, some)

IHOUR hours Integer value of game time in hours

IISYST(16) --- Integer value of weapon systems
identifi cation number •

IJF -—- Number of batteries massed on cur-
rent fire mission

ILRNGC(ll ,lO) --- Number of rounds fired for
10 ranges in excess of 30 kilo-
meters for 11 weapon systems

IMSNFD(33) --- Number of fire missions comple ted
from current site for each of
33 Blue batteries (used only if
battery is a GSRS one)

IORDER(2) --- Red weapon systems ordering for
counterbattery fire missions

IQ --- Subscript of current mission in
QUE array

IRDCNT(25,30) --- Number of rounds of 25 different
round types available at 30 dif-
ferent ranges (1 km to 30 km
battery to target range)

IRDS(4,33) --— Randomized initial number of
equivalent full-charge rounds fired
si nce last short-term , long-term ,
permanent firepower fai lures , and
number fired since last tube change
for each of up to 33 Blue batteries

IRMFLG(13) --- FDC operable conditi on flag
(=0, operable; =1 , inoperable)

ISIT(33) -—- Current site l ocation number for
________________ _______________ 

each of 33 Blue batteries
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AFSM GLOSSARY

Variable Units Definition

ITRAY(33) —- - Index of FEBA trace last used for
distance ca lculation for each of
33 Blue batteries

JFLAG(33) —-— Index of site locations at which
battery most recer~t1v receivedcounterbattery fire for 33 Blue
batteries (index includes number
of m i nimoves)

JGPTST _-- Position of fi rst service element
of target battalion in DAMG array

JPLTST --- Position of first platoon of tar-
get battalion in DAMG array

JRAY(33) --- Index of scheduled battery site
used the last time that distance
from FEBA to each of 33 Blue
batteries was computed

KFLOAT -—- Number of artillery tubes floated
into the game

KJX -—- Counter incremented in TIME but not
used el sewhere (causes every third
FDC transmission to require twice
as much time if EW is in effect and
FDC has TACF IRE)

KOUTRG --- Number of targets out of range of
all unit s

KSIG(20) -—- Use flag for each of 20 weapon sys-
tems entered from punched cards
(=0, system not in game ; =1 ,
system in game)

KYUSKY(33,22) —-— Data for Red counterbattery fire
missions against 33 Blue batteries

LHE(20) —-— LHE ( I)=O , if ~th firing battery is
shooting 1CM on this mission;
LHE(I)=I , jf 1th firing battery is
shooting HE on this mission
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AFSM GLOSSARY

Variable Units De9nition

MASSLT --- Maximum number of Blu e battali ons
a llowed to mass fire on any single-
fire miss ion

PiAXFP --- Maximu m number of tape input and
machine-generated missions per fire
plan

MAXKYU --- Maximum number of pending Red
counterbattery fire missions
al l owed

MAXND --- Maximum number of units allowed in
the DAMG array

MAXPQ --- Maximum number of m i ssions al lowed
i n the PREQ array

MAXQ --- Maximum number of mi ssions al lowed
in the QUE array

MAXTFP --- Maximum number of tape input tar-
gets per fire plan

MFDTYP(13) --- Computer type available at each of
1 3 FDCs (=1 , TACEIRE ; =2 , FADAC)

MGSRS --- Number of batteries equipped wi th
GS RS

MRKTLT --- Maximum number of GSRS batteries
allowe d to mass en any si ngle
target

MSNFLG --- Not used i n program

MSNS(l~) --- Number of battery fire m i ssi ons per
battalion plus total number of fire
missions

MXBYPN --- Maximum number of missions per
battery per fire plan
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Variable Units Defthition

MXTTFP --- Maximum number of additional mis-
sions per battery per fire plan
(machine—generated)

MQT(2,3)
or kilometers Order of and distance to target of

three direct support battalions for
fire mission from Division

NAIl --- Number of Artillery Target Intelli-
gence reports completed

NBAT (2,16) --- Number of batteries assigned and
identification number of first
battery assigned for each FDC

NBB ——— Number of times batteries were busy

NBLBAT --- Number of Blue batteries in the
game

NBLUSY --- Number of Blue weapon systems in
game

NBN -—- Number of Bl ue battalions

NCB --- Number of times Group FDC was busy

NCO --- Number of times Group FDC was out
(down) when sent a mission

ND -—- Current number of Red units in
DAMG array

NDB --- Number of times Division FDC was
busy

NDBF --- Number of times target departed
before being fi red upon

NDCBSY - -- Number of FDCs busy

NDDB -- - Number of targets dropped because
all battalions were busy
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AFSM GLOSSARY

Vari able Units Definition

- 
NDFQ --- Number of missions dropped due to

QUE overl oad

NDFT(5,3) --- Number of observed, unobserved , and
planned miss ions defeated for four
military worth groups , plus total
number of each type defeated

NDO --- Number of times Division FDC was
out (down) when sent a mission

NDS --- Number of Bl ue d irect support
battal ions in the game

NE --- Number of different type target
elements

NESTP --- Number of estimated postures

NEV --— Number of target env ironments
(2 ~ NEV < 4)

NFB --- Number of times a battal ion FDC was
busy

NFBL - - -  Number of missions fired after tar-
get unit departed

NFDC --- Number of Blue FDCs (=NBN + 2)

NFO --- Number of times a battalion FDC
was out (down ) when sent a mission

NFP --- Number of fire plans

NFPTM --- Number of fire plans on target list

NFT --- Number of FEBA traces

NFU --- Number of Blue fire un its

NGRP --- Number of mi l itary worth groupi ngs
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Variable Units Definition

NHOS --- Number of housekeepi ng m i ssions not
done

NIFR(33) --- Number of incoming fires received
by each of 33 Bl ue batteries

NIP --- Number of interpolation points for
CLGP data

NITGIS --- Number of individual potential
targets in Red force

NJX --- Counter that is incremented in
TIME but not used elsewhere
(causes every second FDC trans-
mission to require double time
when using FADAC durin g EW)

NKYU --- Number of Red counterbatt~ry firemissions currently scheduled

NMET --- Number of MET message processing
missions completed

NMINMV(33) --- Number of min imoves for each of
33 Blue batteries

NMSN --- Numbe r of estimated postures in
game

NOA --- Number of times a battery was out
of ammunition when considered for
a missi on

NOFM(5,3) --- Number of observed , unobserved , and
Dianned battalion fire missions for
each of four militar y worth groups
plus total missions of each type

NOR --- Number of battalions out of range
to current target
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Variable Units Definition

NOTD --- Number of observed targets that
were dropped

NPLNIN --- Number of fire plans on target tape

NPLNS --- Maximum number of fi re plans
allowed in the game

NPOST -.- Number of target postures in the
game

NPPD --- Number of scheduled m i ssions unable
to do

NPR --- Number of missions in PREQ array

NPS --- Number of end -points for FEBA
trace line segments

NQ --- Number of targets in QUE array

NQFM ——— Number of fire missions on QUE list

MR --- Number of rounds per volley fired
in current fire mission by current
battery

NREDBT --- Number of R~d batteries in the game

NRFP --- Maximum number of round types per
battery per fire plan

NRG (15) --- Number of round types for 15 pos-
tures in a grassy environment

NRO(15) --- Number of round types for 15 pos-
tures in an open env i ronment

MRS --- Number of round types whose data
are to be entered from punched
cards

NRT(15) --- Number of round types for 15 pos-
tures in a town env ironment
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AFSM GLOSSARY

Variable Units Definition

NRW(l5) --- Number of round types for 15 pos-
tures in a wooded environment

NSAV --- Number of targets saved

NSI(l87) --- Number of currently recorded inter-
vals during which each of 187
batteries received incoming fi re
that could result in suppression

NSITE(33) --- Number of different emplacements
(10 maximum) for each of 33 Blue
batteries

NSITEF(l3) --- Number of different emplacements
(10 maximum) for each of 13 FDCs

NSUR --- Number of survey processing mis-
sions completed

NSYS --- Number of weapon systems types in
Blue force

NSYSE --- Number of weapon systems types in
Red force

NTBN --- Number of target battalions in Red
force

NTCM --- Number of targets combined in the
game

NV --- Number of volleys for current round
type by current battery

NVL(20) --- Number of volleys fi red by each of
up to 20 batteries massing on this
mission

NVOL --- Number of volleys fi red by current
battery on current mission

NZAP --- Number of comunications jams
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Variabl e Uni ts Definition

OBSCLI( minutes Records of incoming fire at times
prior to OBSCLK are now too old to
have any suppressive effects

OLDCLI( minutes A lower bound on the time at which
any event now being considered can
occur

OMEGA degrees Angle of fall for HE rounds
or

radians

OP(9,25,1O) --- — Pk(ICM) or radius of effects (HE)
against nine target elements for
25 round types at 10 range val ues
for an open environment

ORVM(45,1O) —-- Round ID numbers for 45 round types
and 10 postures in an open
environment

PER(15) --- Number of Red personnel attrited by
Blue arti llery fire

PERSFG - -- Personnel flag for Red counter-
battery fire (=1.0, batteries can
be defeated due to personnel
losses; 11.0, batteries cannot
be defeated due to personnel losses)

RI ---
P11 tT~~~

PLT(6) --- Total number of platoons for each
of six artillery damage levels

PNACQ(33) - - -  Probability of non-acquisition
by Red CB for each of 33 Blue
batteries

PNDET(33) --- Probdbility of non-detection by
Red CB for each of 33 Blue
batteries
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Variable Units Definition

POST(l8,18) --- Unwarned and warned target elements
posture data (see data card types
13 and 14)

PRCT(49) --- Percentage of last hour that each
FOC and battery of the Blue force
was busy

PREQ(50,150) variable Fi fty data values for each of up to
150 missions stored in the PREQ
array (see Tables 3-3 , 3-6 , 3-7 ,
3—8 , and 3-9 for typical data value
descripti ons)

QUE(43,56) variable Forty-three data values for each of
up to 56 missions stored in the QUE
array ordered by military worth
(data va l ue descriptions identical
to those for PREQ array except last
seven data points dropped )

RADARS (15) -— - Number of Red radars attrited by
Blue artillery fire

RAM(33) --- Fraction of tubes currently avail-
abl e at 33 Blue batteries

RAI’IIN(l3,5) ——— FDC equipment failure data for
or minutes 13 FOCs

RASR _ -- Square root of the ratio of round-
to-round error to system error for
current round type and range value

RASRHE — —- Not used in program

RBFL(ll) ——- Mean number of rounds between long-
term failures for each of 11 weapon
systems

RBFP(1l) --- Mean number of rounds between
permanent failures for each of
11 weapon systems
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Variable Units Definiti on

RBFS(ll) --- Mean number of rounds between
short-term failures for each of
11 weapon systems

RDAM(25) meters Estimated radius of effects per
battery volley for each of 25 round
types

RDCLK minutes Used to determine value of TSTCLK
which , in turn , determines whether
next Red counterbattery fire mi s-
sion is to be fired yet

RDCST(l5) kilo-dollars Total cost of rounds expended by
each battal ion and total cost of
all rounds expended by the Blue
force

RDS(4,33) --- Randomi zed initial values for num-
ber of rounds fired since last
short-term, lon g-term , permanen t
fire power failure and tube change
for each of up to 33 Blue batteries

RDSUM(l5) --- Number of rounds fired by each
battalion and total number of
rounds fired by Blue force

RDSV(6,33,30) --- Number of volleys saved for each of
six round types available at each of
33 Bl ue batteries for use against
each of 30 fi re plan missions

RDSVK(6,33) --- Total number of fi re plan targets
for which each of six round types
available has been saved at each
of 33 Blue batteries

RDWGT(l5) metric tons Total weight of rounds fired by
each battalion and total wei ght of
all rounds fired by Blue force

RE(25,lO) meters Radi us of effects for HE and Pk
for 1CM rounds for each of 25
round types at each of 10 range
values
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Variable Units Definition

REC(9,3,20) meters Expected coverage in range against
each of nine target elements in
each of three env ironments for
each of 20 batteries massing on
this fire mission

REDBAT (l45,8) --- Red battery data (eight va lues )
- or minutes for as many as 145 Red batteries

in the game

REDBN(60,7) ——— Red battalion data (seven values)
for as many as 60 Red battalions
in the game

REDECH (8,3) -—— Number of first Red battalion
equipped with weapon system , total
number of battalions with system ,
and round ID number for each of
eight Red weapon systems

REDFLG ——- Not used in program

REDMOV(145,6,4) minutes or Arrival and departure times and
kflometers site coordinates for each of

six emplacements for each of 145
Red batteries

REDSCD(145,6) vari able Data (six values) on each of 145
Red batteries that can contribute
at least 5.0 percent to current
counterbattery fire mission

REL(25) —- - In— flight reliability of each of
25 round types

RELI(25) --— Reciprocal of in— flight reliability
of each of 25 round types

REPAP meters Range round-to-round probabl e error
modified by factor, XK . for current
round type and range value (in CPE)
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Variab le Units Definition

RERM meters MPI probable error in range for
I current round type and ran ge

value (in CPE)
REPP meters Range round-to-round error for

current round type and range
value (in CPE)

REPTM meters Range MPI probable error inclu di ng
target location error for current
round type and range val ue (in CPE)

RG (25,lO) kilometers Range values for range versus error
and EFC tables for each of 25 round
types at each of 10 range values

RIFMIN --- Not used In program

RIFTIM(33) minutes Not used in program

RMX(25) kilometers Maximum range for each of 25 round
types

RNDCNT(25,30) --- Number of rounds of each round type
for each of 30 range va l ues
(battery to target ranges)

RNDID(25) --- Round cal iber ID number for ea:h of
25 round types

RNGC(ll ,1O) --- Number of rounds fired by each of
11 weapon systems for each of
10 ranges in excess of
30 kilometers

RNGMAX(1l) kilometers Maximum range for each of 11 weapon
sys tems

ROWHDR(20) variable Al phanumeric identifiers for
20 rows per page of hard copy out-
put

RR --- In-fl i ght reliability of current
round type
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Variable Un i ts Definition

RSPY(25) rounds per Resupply rate per battery for each
hour of 25 round types

RTP(25) --- Round identi fi cation for each of
25 round types (=1.0 , 1CM ;
=2.0, HE; =3.0, CLGP)

SAVAIL --- Used to calculate average fraction
of Blue tubes available over entire
game

SAVRD (9,33) --- Number of volleys saved for fi re
plan targets for each of nine round
types at each of 33 Blue batteries

SBLD(ll ) I Number of rounds in basic load per
battery for each of 11 weapon
systems

SCED(2,33,30) ~minutes Start and end times for each of up
to 30 fire plan missions for each
of up to 33 Blue batteries

SCEDT(33) --- Total number of fire plan missions
assigned to each of up to 33 Blue
batteries

SCENAR --- Key to scenario being used

SDET(33) minute s Time since current detection !
acquisition process by Red force
was initiated for each of 33 Blue
batteries

SMFP(50,9) variable Fire plan results for each of up to
50 fi re plans

SPL meters Submunition pattern radius (or
length) for current 1CM round at

- current range

SPRESS(l87,4,15) var i able Four data valu es for 15 suppressi on
intervals for each of 187
batteries (Red and Blue)
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Variable Units Definition

SPRET minutes Suppression time duration following
cessation of incomi ng fire

SPRFLG --- Suppression flag for current
battery (=1.0, suppressed; =0.0,
not suppressed)

SPRKEY --- Suppression subroutines control
flag (=1 .0, use subroutines;
=0.0, do not use subroutines)

SPW meters Subnninltion pattern width for
current 1CM round at current range

SQRTPI ¶1/2

SRDIX(16) --- Alphanumeric weapon system title
or alphanumeric round name and
weapon system identifi cation

SROF(ll) rounds per Static rate of fire per tube for
minute each of 11 weapon systems

SRSPY(ll) rounds per Battery resupply rate for each of
hour 11 weapon systems

STORE(9,14) variable Data used by higher echelons in
selecting battalions to fire a
miss ion

STORMW(40) -—— Cumulati ve military worth val ue for
each cumula tive hour of game time

- up to a maximum of 40 hours

STYP(ll) --- Weapon system type for each of
11 systems (=1.0 , cannon; =2.0,
missile; =3.0, GSRS)

SVMW(6,33,30) --- Military worth of target for six
-round types, 33 batterIes, and
30 fire pl ans
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AFSM GLOSSARY

Variable Un its Definition

SURVBN(16,l70) --- Red battalion breakdown , including
fraction not killed by non-
artillery at current time and
original amount

SURVNA(16 ,913) —-- Individual Red target breakdown
including fraction not killed by
non-artillery at current time and
original amount

SYSJD( l l )  -—— Identi fication numbers of 11 weapon
systems

SYSORT(l7,16) variable Data breakdown for each weapon
system in the game

SYSTUB(11) --- Number of Blue tubes in current mix
for each of up to 11 weapon systems

TA(1O ,33) minutes Time of arrival at each of 10
emplacements for each of 33 Blue
batteries

TAF(lO ,13) minutes Time of arrival at each of
10 emplacements for each of
13 FDCs

TAR(50) variable Temporary storage of data for non-
fire plan missions , MET missions ,
survey missions , All missions , and
fire plan header info rmation

TBFPM(ll) minutes Time between fi re plan missions for
each of 11 weapon systems

TBM(ll) minutes Time between missions for each of
11 weapon systems

TBSY(49) minute s Cumulative time that each FDC and
battery in the Blue force were
busy , up to current game time

6-28



AFSM GLOSSARY

Vari able Units Definition

10(10,33) minutes Time of departure from each of
10 emplacements by each of 33 Blue
batteries

TDF(lO ,13) minutes Time of departure from each of
10 emplacements by each of 13 FOCs

TFADVL minutes Time required fora battery to fire
the additional volleys when firing
more than one volley on current
mission

TFCLM minute s Minimum time required to fire a
CLGP mission

TFK(15) minutes Time available for firing a CLGP
mission at each of 15 interpolation
points

TFP(43,75) variable Data values for each of 75 fire
plan targets (See Table 3-10)

TGSV(6,33,30) --- Target ID numbers for each of six
round types available at each of
33 Bl ue batteries for each of
30 fi re plan targets

THOUR hours Time at current hourly printout

TIFR(33) minute s Time that most recent incoming
counterbattery fire was received
by each of 33 Blue batteries

TIM(21,4,4) minutes Time data for various combinations
and states of readiness of FDC
computer transmission !processing

TIMNOW minutes T ime current batte ry finishes
firing its rounds

TIMSKY(33) minutes Time at which each of 33 counter-
battery fire missions are
scheduled ; TIMSKY(l) is time of
next counterbattery fire mission
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AFSM GLOSSARY

Variable Units Definition

TIMVL(20) minutes Time of first volley for each of
up to 20 batteries massin g on
this mission

TL meters Current target length

TLAX(49) minutes Cumulative time that each FDC and
battery in the Blue force were
idle up to current game time

TLE meters Current target l ocation error

TLSTVL minutes Time of last vol ley of all vol leys
fired by the (up to 20) batteries
massing on thi s mission

TMET( l6) minute s Time of receipt of MET message at
speci fied FDC

TMETZO minutes Time that original MET data were
taken

TMT minutes Red battery memory time duration
for counterbattery fire purposes

TMWHRS MW-hours Total military worth hours at
current game time

TMX minute s Game termination time

TMXFP(3,l5) --- ID numbers and fire plan processing
or minutes start times for each of 15 fire

p lans

TNK(l5) --- Number of Red tanks attrited by
Blue artillery fire

101105(20) variable Output data for all systems of some
coninon cal iber

TOTATR(ll) --- Total attrition caused by a
standard level of Red counter-
battery fire against each of up to
11 weapon systems
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Variable Un i ts Definition

TOTS(6) --- Total number of targets damaged for
- each of six artillery damage levels

TOTTM minu tes Not used in program

TP(9,25,lO) --- Pk(ICM) or radi us of effects (HE)
or meters against nine target elements for

25 round types at 10 range values
for a town envi ronment

TPFU(ll) --- Number of tubes or launchers per
fire unit for each of 11 weapon
systems

TRAM(49) minutes Cumulative time that aach FDC and
battery of the Blue force were down
due to RAM , up to current game time

TRFAL(ll) hours Time to repair a long-term failure
due to enemy attrition for each
of 11 weapon systems

TRFAS( ll ) hours Time to repair a short-term failure
due to enemy attrition for each of
11 weapon systems

TRFFL(ll) hours Time to repair a long-term failure
due to firing for each of 11 weapon
systems

TRFFS(ll) hours Time to repair a short-term failure
failure due to firing for each of
11 weapon systems

TRFML(ll) hours Time to repair a long-term failure
due to moving for each of 11 weapon
systems

TRFMS(ll) hours Time to repair a short-term failure
due to moving for each of 11 weapon
systems
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Variable Un its Definition

TRK(l5) --- Number of Red trucks attrited by
Blue artillery fi re

TRVM(45,lO) --- Round ID numbers for each of
45 round types and each of 10
postures in a town environment

TSTART hours Time of first pri nt of game results

TSTCLK minutes Time up to which scheduled Red
counterbattery missions will be
executed

TTFP(43,l5) variable Fire plan data for up to 15 fire
plans when more than one battalion
is requi red for fire plan execution

TTGF(2) minute s Time required to get float based
on battalion echelon identification
number

TTOTC(33) --- Number of tubes out for tube
changes for each of 33 Blue
batter i-es

TTPOA(33) --- Number of tubes out due to
attrition for each of 33 Blue
batteries

TTPOR(33) --- Number of tubes out due to
reliability for each of 33 Blue
batteries

TUBAV (33) --- Current number of tubes avai lable
at each of 33 Blue batteries

TUBIN(8,33) minutes Times when tubes will be returned
to each of 33 Blue batteries

TUBL IF(ll) --- Tube life in number of rounds fired
for each of 11 weapon systems
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Va riable Units Definition

TIJBOT(33) --- Number of tubes out at each of
— 33 Blue batteries at current game

time

1W meters Current target width

TZRO minutes Game start time

USEDFP(45,33) --- Number of time s that saved rounds
(fo r fire plan) were used for each
of 45 round types saved by each
of 33 Blue batteries

VK1 (l5) --- Number of tanks destroyed wi thin
time-available interval for each of
15 interpolation points (CLGP
rounds only)

VK2(l5) --- Number of APCs destroyed within
time-available interva l for each of
15 interpolation points (CLGP
rounds only)

VK3(l5) --- Number of trucks destroyed wi thin
time-available interval for each
of 15 interpolation points (CLGP
rounds only )

VL meters Total length of volley being
processed

VOL(lO) - - -  Desired attack level for each of
10 postures

VW meters Total width of volley being
processed

W --- Constant = 0.693147 = In 2.0

Wl --- Computed but not used (=2.0 ln 2.0)

WGT(25) metric tons Crated unit weight for each of
25 round types
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AFSM GLOSSARY

Vari able Units Definition

WGT I (25) (metric tonsY ’ Reciprocal of crated unit weight
for each of 25 round types

WKS --- Constant = 0.892437 = (-ir ln O.7 ) -l

WORK(4 ,l6,4) --- Four priorities for each FDC and
or minutes four data values for each non—

fire mission

WP( 9,25 ,lO) ——- Similar to OP(9,25,1O) but for a
or meters wooded env i ronment

WR V M(45,lO) --- Round i dentification numbers for
each of 45 round types used agains t
each of 10 pos tures in a wooded
env i ronment

XBSY(49) minutes Time that each FDC and battery of
the Bl ue force was busy during last
hour of game time

XK --- Factor for modifying deflection
and range precision errors for
current round type and range value

XNRF(l 5) --- Number of CLGPs fi red (base d on
2 tubes) within time available
interva l for each of 15 interpola-
tion points

XS(l O ,33) kilometers x-coordinates for each of
10 emplacement sites for each of
33 Blue batteries

XSF(lO ,13) kilometers x-coordinates for each of
10 emplacement sites for each of
13 FDCs

YS ( lO ,33) kilometers y-coordinates for each of 10
emplacement sites for each of
33 Bl ue batteries
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Va riable Units Definition

YSF(lO,13) kilometers y-coordlnates for each of
10 emplacement sites for each of
13 FDC5
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AMMO (I ,J , K)

(10, 10,14)

*1 Is the j th round type

J is the jth battery of the speci fied battalion

K is as defined below:

=1 , round number as entered from Subroutine ROUND

=2, lethal area weighted over posture and environment for 1CM
rounds only

=3, weighted lethal area divided by criterion

=4, precisIon error (CPER) for round-to-round , meters

=5, total system error (CPET) , meters

=6, expected fractional coverage (ECV)

=7, number of rounds required for speci fied damage level

=8, number of rounds avai l able

=9, number of rounds fi red

=10, effect achieved by number of rounds fired

=11 , lethal area for HE rounds we i ghted over posture and
envi ronment for “unwa~ned” postures

=12 , lethal area for HE rounds we ighted ove r posture and
environme nt for “warne d” pos tures

=13 , total CPE for calcula ting es timated effe cts (ECPET) , meters

=14 , number of equivalent full charge rounds (EQNR)

*1= 1 through 5, 1CM rounds ranked by greatest lethal area divided by
criterion

1= 6 through 10, HE rounds ranked by greatest lethal area divided by
criterion
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BRY(I,J)

(11,10)

J is the batte ry number (fi re unit) within the specified battalion

I is as defined below :

=1 , batte ry identification number

=2, number of tubes available to fire in the batte ry

=3, batte ry x-coordlnate , kilometers

=4, battery y-coordinate , kilometers

=5 , range to target squared, kilometers2

=6, priority value of jth battery relative to other batteries
in the battalion; sma ller value is better

=7 , key to fire unit status

=1 , ava ilable; =2, s ingle busy;

=3, double busy; =4, not ava i lab le
=8, rate of fi re , rounds per tube per minute

9 , jth subscript of round in AMMO(I ,J,K) array

=10, battery number ( KFU)

=11 , system number of this -battery
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DAM G(I ,J)

(18,601)

J is the j th specific target ID in the DAMG array

u s  as defined below:

=1 , target ID from QUE(l, IQ)

=2, f racti onal value of personnel survivors due to artillery fire

=3, fractional value of tank survivors due to artillery fire

=4, fractional val ue of ARC surv ivors due to artillery fi re

=5, fractional value of truck survivors due to artillery fire

=6, fractional value of artillery tube survivors due to artillery
f i re 

-

=7 , fractIonal value of radar survivors due to artillery fire

=8, fractional value of missile launcher survivors due to artillery
fire

=9, original number of personnel in target

=10 , ori ginal number of tanks in target

=11, original number of APCs in target

=12 , original number of trucks in target

=13 , original number of artillery tubes in target

=14, original number of radars in target

=15 , original number of mi ss i le launchers In target

=16 , changed from “0. ” to “2. ” when cumulative damage from non—
artillery and artillery fire results in critical targe t
element damage greater than speci fied defeat level , i.e. a
defeated target

=17, number of platoons in target
18, ID number for type of criti cal element
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FUATT(I,J)

(33,12)

I is the 1th Blue battery to whi ch data applies

J is as defined below :

=1, probability that battery has been detected at current site

=2, time since detect ion process began , minutes

=3, probability of acquisition at current site

=4, time since acquisition process began , minutes

=5 , not used at this time

=6, fractional value of Blue personnel surv ivors

=7, cumulatIve short—term tube damage now in battery

- =8, cumulative long-term tube damage now In battery

=9, cumulati ve permanent tube damage now In battery

=10, corrects battery site ( rocket systems only)

=11, number of incoming fi res received since last move

=12, total number of incoming fi res received thus far
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STORE(I ,J)

(9,14)

J Is the 1th Blue battalion being considered for current mission

I Is as defined below:

=1 , the time that this batta lion would receive message to fire ,
minutes

=2 , fractional damage this battalion can achieve

3, FDC that would process this mission

4 , *posture sequencing f lag

5, **General Support Rocket System (GSRS) flag

=6

=7
- no longer used in program

=8

=9

*If STORE(4,J) ~ l OOO., use posture sequencing when an HE round Is
the first one fi red; otherwise do not use posture sequencing on
this mission

**If STORE(5 ,J) ~5., consider only GSRS batteries against this
target ; otherwise , consider only cannon or missi le batteries
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SYSORT(I ,J)

(17,16)

J is the ~th Blue weapon system type -

I is as defined below :

=1 , total military worth of Red targets attrited by ~th Blue system
type

=2 , total number of Red personnel attrited by ~th Blue system type

=3, total number of Red armor attrited by J
th Blue system type

=4, total number of Red trucks attrited by ~th Blue system type

=5, total number of Red artillery tubes attri ted by ~th Blue system
type

=6 , total number of Red radars attri ted by ~th Blue system type

=7, total number of Red missile launchers attri ted by Blue
system type

=8, total number of battery missions fired by Blue system type

=9, total number of rounds fired by ~th Blue system type

=10 , total wei ght of rounds fired by ~th Bl ue system type, metric
tons

=11 , total cost of rounds fired by ~th Blue system type, kilo-dollars

=1?, total number of incoming fires received by ~th Blue system
type

=13 , total number of Blue artillery tubes of •1
th Blue system type

out due to attrition

=14 , total number of Blue artillery tubes of ~th Blue system type
out due to RAM

=15 , total number of Blue artillery tubes up of ~th Blue system type

=16, avera ge frac tional valu e of tubes ava i lable of ~th Blue system
type

=17, working slot for number of Blue artillery tubes up of ~th Blue
system type [used for computation of SYSORT(l6,I)]

6-41



—



- PRECED ING PAG E NOT FILMED

BLANK

DISTRIBUTION LIST (cant)

No. of No. of
Copies Organization Copies Organization

2 Di rector 2 Chief
US Army TRADOC Systems Defense Logistics Studies

Analysis Ac tivity Info rmation Exchange
ATTN: ATAA-SL US Army Logistics Management

ATM-I Center
White Sands Missile Range , ATTN : DRXMC-D
New Mexico 88002 FT Lee , VA 23801

Comande r 1 Aerospace & Defense Group
US Army Missile R&D Command Sys tems & Research Cen ter
ATTN : DRDMI-C Honeywell Incorporate d
Redstone Arsenal , AL 35809 ATIN: Raymond W . Schaefer

2600 Ridgway Parkway
Commander Minneapolis , MN 55413
US Army Troop Support &

Aviation Materiel Readiness 1 Commander
Command USA Armament R&D Command

ATIN : ~,t~STS-BA ATTN : SARPA-AD-C
4300 Goodfel low Bl vd (Dr. S. Einbinder)
St. Louis , MO 63120 Dover , NJ 07801

2 Commander 1 Project Manager
US A rmy Tank Automotive R&D Army Tactical Da ta Sys tems
Command ATTN : DRCPM-TDS

ATTN : DRDTA-UL (Tech Lib) Fort Monmouth , NJ 07703
DRDTA- V

Warren , MI 48090 1 Commander
USA Field Artillery School

Commander ATTN : AISF-CTD
USA Mobility Equipment R&D Fort Sill , OK 73503
Comand

ATTN : DRDME-O 1 Commander
Fort Belvoir , VA 22060 USA Combined Arms Combat

Developments Act iv i ty
Chief , ATTN : ATCA-CA-A
US Army Natick R&D Command Fort Leavenworth , KS 6602 7
ATTN : DRDNA-O Aberdeen Proving GroundNatick , MA 01760

Commander Cdr , USATECOM , ATTN : ORSTE ,
DRSTE-CS-A , Bldg. 314USA Concepts Analysis Agency Dir , BRL , SIINFO Br , Bldg . 3058120 Woodmont Avenue

Be thesda , MD 20014 Dir , BRL , Bldg . 328
Dir , HEL , Bldg. 520

7-2

i__ _ :i._

~ 

- -

- 

- - -



DISTRIBUTION LIST

No. of No. of
c~pjes Organization Copies Organization

12 Commander 1 Comander
- Defense Documentation Center US Army Test and Evalua tion

ATTN : TCA Command
Cameron Station ATTN: STEDP-MT-L
Alexandria , VA 22314 Dugway Proving Ground ,

Utah 84022
Comma nder US
US Army Materiel Development 1 Comma nder

and Readiness Command US Army Armament Research
ATTN : DRCCP and Development Command
5001 Eisenhower Avenue ATTN: Tech Lib
Alexandria , VA 22333 Dover , NJ 07801

Commander 1 Commander
US Army Materiel Development US Army Materiel Development

and Readiness Command and Readiness Command
ATIN: DRCRE-I ATTN : DRC DE-D
5001 Eisenhower Avenue 5001 Eisenhower Avenue
Alexandri a , VA 22333 Alexandria , VA 22333

Commander 1 Commander
US [&rmy Materiel Development US Army Armament Research

and Readiness Command and Development Command
ATTN : DRCBSI-L ATTN : Sys Anal Ofc
5001 Eisenhower Avenue Rock Island , IL 61201
Al6xandria , VA 22333

1 Commander
Commander Rock Island Arsenal
US Army Materiel Development ATTN: Tech Lib

and Readiness Comand Rock Island , IL 61201
ATTN: DRC PA-S
5001 Eisenhower Avenue 1 Commander
Alexa ndria , VA 22333 Harry Diamond Laboratories

ATTN: DELHD-SAB
Commander 2800 Powder Mill Road
US Army Materiel Development Adeiphi , MD 20783

and Readiness Command
ATTN: DRCQA 1 Reliability Analysis Ctr
5001 Eisenhower Avenue ATTN: Mr. I. L. Krulac
Alexandria , VA 22333 Gri ffiss AFB , NY 1 3441

Coma nder 1 Commander
US Army Materiel Development USA Elec tronics R&D Commands.

and Readiness Command ATTN : DRDEL-SA
ATTN: DRCDE-R Fort Monmouth , NJ 07703 -

5001 Eisenhowe r Avenue
Alexa ndria , VA 22333

7-1


