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ABSTRACT

This documentation provides a complete description
of the Division War Game (DIVWAG) Model as it exists
on 1 April 1976. The documentation is composed of an
Executive Summary (Volume I), an Analyst/Programmer
Manual (Volume II), and the Planner/User Manual (Volume
III). Described within the volumes are the model
design and development; application; capabilities;
limitations; facility, equipment, and personnel
requirements; data input requirements; mathematical
and logical processes; program descriptions; output
descriptions; user instructions; and diagnostic
messages. This documentation was originally produced
in April 1973 by Computer Sciences Corporation (CSC)
under Contract DAAG 11-70-0875,
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Routine ASSUME
Routine DETACH
Routine DTCH3l
Routine JOIN

1liv
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IV~-1-3
IV-1-4
IV-1-6
v-1-8

Iv-2-~2
v-2-3
IV-2-a-2
V~-2~B-2
IV-2-B-3
IV-2-B-26
IV-2-B-31
IV-2-B-39
IV-2-B-41
IV-2-B-43
IV-2-B-44
IV-2-B-46
IV-2-B-48
Iv-2-C-2

IV-3-2
IV-3-a-3
IV-3-A-8
IV-3-A-9
IV-3-A-14
IV-3-A-16
IV-3-4-~18
IV=-3-A~-21
IV-3-A-22
IV-3-A-24
IV-3-aA-27

Iv-3-A-30

IV-3-A-32
IV-3-A-35
IV-3-A-35
IV-3-4-36
IV-3-A-41
IV-3-A-43
IV-3-B-2

Iv-3-B-5

IV-3-B-7

IV-3-B-11
IV-3-B-18
IV-3-B-23




IV-4-A=-2
IV-4-A-3
IV-4-A-4
IV-4=A-5
IV-4-A-6
V-4-A-7
IV-4~-A-8
IV-4-A-9
IV-4-B-1
IV-4-B-2
IV-4-B-3
IV-4-C-1

IV-5-1
Iv-5-2
IV-5-3
IV-5-A-1
IV-5-A-2

IV-5-A-3
IV-5-A-4

IV-5-A-5
IV-5-A-6
IV-5=-A-7
IV-5-A-8
IV-5-B-1
IV-5-B-2
IV-5-B-3
IV-5-C-1

1V-5-C-2

IV~-6-1
IV-6-2
IV-6-3
IV-6-4

FIGURES (Continued)

Routine BIAS
Routine JOIN31

Trafficability Index

Use of Terrain Description with DIVWAG Systenm
Dominant Mask Feature

Dominant Masking Function

Example Overlay- Depicting Grid Cells for Total
Geographical Area

Terrain Parameter Card

Terrain File Load Card

Soil/Trafficability Index Definitions

Weather Zone Table Card Format

Weather Report Card Format

Visibility Index

Temperature Gradient Factor

Weather Data Deck Structure

Routine UPMASK

Routine ELEVAT

Routine WETTHR

Routine UPMASK Printed Output Sample from
Environmental Representation

Battlefield Orientation

Unit Boundaries

Unit Geometry

Completed Unit Geometry Planning Matrix

UTDs with Common Dimensions and Resources
Distribution

Comparison of UTDs

Equipments Issued to UIDs with Common
Dimensions

Bands and Unit Dimensions

Unit Distribution of Personnel and Equipment

Area Fire Card Format Listings

Unit Geometry Data Deck Structure

Routine ZONE

Routine AFLAG

Routine UPDVUL

Routine ZONE Printed Output Sample from
Battlefield and Unit Geometry

Routine UPDVUL Printed Output Sample from
Battlefield and Unit Geometry

Intelligence and Control Acrivities Simulated
Intelligence and Control Model Macroflow
Coilection Submodel Macroflow

Targets Subunits

Page

IV-3-B-28
1V-3-B-29

IV-4-5
IV-4-7
IV-4-11
Iv-4-12

IV-4-A-2
IV-4-A-3
IV-4-A-5
IV-4~-A-9
IV-4-A-12
IV-4-A-14
IV-4~-A-15
IV-4-A-17
V=-4-A-19
IV-4-B-2
IV-4-B-4
IV-4-B-~7

IV=-4-C-2

IV-5-2
IV-5-4
IV-5-6
IV-5-A-2

IV-5-A-5
IV-5-A-6

IV-5-A-9
IV-5-A-11
IV-5-A-13
IV-5-A-15
IV-5-A~15
IV-5-B-2
IV-5-B-5
IV-5-B-8

IV-5-C-2
IV-5-C-2
IV-6-2
IvV-6-9

IV-6-13
IV-6-14




Number
IV-6-5
IV-6-6

V-6-7
IV-6-8
IV-6-9
IvV-6-10

IV-6-11
IV-6-12
IV-6-13
IV-6-14

IV-6-15
V-6-16
IV-6-17

IV-6-18
IV-6~19

IV-6-20

Iv-6-21

IV=-6-22
IV-6-23

IV-6~24

IV-6-25

IV-6-A-1
IV-6-A-2
IV-6-A-3
IV=-6-A-4
IV-6-A-5
IV-6-A-6
IV-6-A-7

IV-6-A-8

IV-6-A-9

IV-6-A-10
IV-6-A-11
IV-6-A-12
IV-6-A~13

FIGURES (Continued)

Intelligence and Control Model Line of Sight
RBAR Parameters
Typical Intelligence and Control Model Line
of Sight Curves
Air/Reconnaissance/Surveillance Macroflow
RECON1 Route and Area Reconnaissance
Search Sector Geometry for RECON1
Recognition and Identification versus Resolved
Target Elements or Signal-to-Noise
Mohawk SLAR Range Gating
Search Geometry for Ground MTI Radar
Entry of UGS Field
Radar Probability of Collection Curves
(MTI Ground Radar)
Unit Location Error for MTI Ground-Based Radar
Macroflow of CCOLLF

‘Geometry of Countermortar/Counterbattery

Artillery Fire Acquisition

Principal ltems in a File Record

Threshold Matrix for Battalion to Pass
Information or Intelligence to Other
Echelons

Threshold Matrix for Brigade to Pass
Information or Intelligence to
Other Echelons

Threshold Matrix for Division to Pass
Information or Intelligence to
Other Echelons

Fire Support Decision Table

Damage Levels as a Function of Separation of
Center of Impact and Sensor Location

Sensor Status Evaluation

UGS Field Assessment Geometry

General Radar Data

Senscr Category

General Radar Data, Continued

Radar Range

Target Type Code for Radar

General Countermortar/Counterbattery Radar Data

General Countermortar/Counterbattery Radar Data,

Continued

Ground Based Rac. .5 Range Brackets for Sensor
Movement

Sensor Constant Data Input Format

Airborne Visual Observers

Intelligence and Control Target Codes and Indexes

Airborne SLAR/MTI
Aerial Cameras
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IV-6-16

IV-6-17
IV-6~18
IV-6-21
IV-6-23

IV-6-32
IV-6~36
IV-6~48
IV-6~51

IV-6~55
IV-6~58
IV-6-60
IV-6-61

IV-6~71

IV-6-77

Iv-6-78

IV-6-88
IV-6~-89
IV-6-91
IV~-6-A-3
IV-6-A-4
IV-6-A-8
IV-6-A-10
IV-6-A-11
IV-6~-A-~14

IV-6-A-16

IV-6-A-18
IV-6-A-20
IV-6-A-21
IV-6-A-26
IV-6-A-27
IV-6-A-31
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WW-6-A-14

IV-6-A-15
IV-6-A-16

IV-6-A-17
IV-6-A-18
IV-6-A-19

IV-6-A-20
IV-6-A-21
IV-6-A-22

IV-6-A-23
IV-6-A-24

IV-6-A-25
IV-6-A-26
IV-6-A-27
IV-6-A-28
IV-6-A-29
IV-6~A-30
IV-6-A~31

IV~6-A-32
IV-6-B-1
IV-6-B-2
IV-6-B-3
IV-6-B~4
IV-6-B-5
IV-6-B-6
IV-6~-B-7
IV-6~B-8
IV-6-B-9
1v-6-B-10
IV-6-B-11
IV-6-B-12
IV-6-B-13
IV-6-B-14
IV-6-B~15
IV-6-B-16
IV-6-B-17
IV-6-B-13
IV-6-B-19
IV-6-B-20
1v-6-B-21
IV-6-B-22

FIGURES (Continued)

Air Reconnaissance Model Sensor Combination
Load Input Format

LOH Decision Control Matrix

LOH or Army Aviation Fixed Wing Reconnaissance
Vehicle TOE

Reconnaissance Equipment and Amount~TOE

Delay Times for Each Unit Type Designation

Normal Interval Between Senior and Subordinate
Units

Target Inferences from Counts and Intervals

Units and Abbreviations

Target Inferences from Counts and Intervals,
Continued

Thresholds of Information Dissemination

Headquarters Originating and Receiving Intelligence
Messages

Abbreviations for Type Units

Activity Code and Description

Unattended Ground Sensors Input Data Example

Unattended Ground Sensors

Vehicles and Weapons Codes

Target Code Categories

Intelligence and Control Model Data Deck
Listing

Intelligence and Control Data Deck Structure

Routine INCEXC

Routine CCOLLM

Routine COLLCT

Routine CCOLLF

Routine WORKIT

Routine PLNINT

Routine CIRINT

Routine CKINT

Routine IQANGC

Routine CPDT

Routine PROCES

Routine UTSR

Routine SUTR

Routine TAR

Routine ARESPO

Routine DECIDT

Routine DECIDE

Routine MOVSEN

Routine SASSMT

Routine SENSRH

Routine UPSENR

Routine RCMAIN
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IV-6-A-33
IV~-6-A-34

IV-6-A-36
IV-6-A-37
IV-6-A-39

IV-6-A-42
IV-6-A-44
IV-6-A-45

IV-6-A-49
IV-6-A-52

IV-6-A~53
IV-6-A-55
IV-6-A-56
W-6-A-58
IV~-6-A-59
IV-6-A-61
IV-6-A-63

IV-6~-A-64
IV-6-A-65
IV-6-B-2
IV-6~B-~7
IV-6-B-18
IV-6-B-31
IV-6-B-39
1V-6-B-44
IV-6~B-47
IV-6-B-49
IV-6-B-51
IV-6~-B-54
IV-6-8-59
IV-6-B-72
IV-6-B-75
IV-6-B-78
IV-6-B-80
IV-6-B-82
IV-6-B-85
IV-6-B-99
IV-6-B-105
IV-6-B-112
IV-6-B-114
IV-6-B-116
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Number Page
IV-6~B-23 Routine NUMTGT IV-6-B~121
IV-6-B-24 Routine RECONN IV-6-B-127
IV-6-B-25 Routine RCONDT IV-6-B-130
IV-6-B-26 Routine GETSTD IV-6-B-140
1V-6-B-27 Routine MOVREC IV-6-B~144
IV-6-B-28 Routine RECHOM IV-6-B-149
IV-6-B-29 Routine RECEND IV-6-B-154
IV-6-B-30 Routine RECDMP IV-6-B~156

i IV-6-B-31 Routine SHTDWN IV-6-B-160
IV-6-B-32 Routine RECON1 IV-6-B-165
IV-6-B-33 Routine RECON2 IV-6-B-186
IV-6-B-34 Routine RECON3 IV-6-B~198
IV-6-B-35 Routine RECN3B IV-6-B-217
IV-6-C-1 Printed Output Samples of FILEl2 and Sensor

Redundancy IV-6-C-2

IV-6-C-2 Sample Printed Output of Countermortar/Counter-

i battery Radar, Routine CCOLLF IV-6~C-4
Iv-6-C-3 Printed Output Sample of Routine MOVSEN IV-6~C~7
IV-6-C-4 Printed Output Sample of Routine SASSMT IV-6-C-9
IV-6-C~5 Routine RCONDT Printout Statements IV-6~-C-12

! IV-6~C-6 MOVREC Print Statements IV-6-C-13
IV-6-C-7 Printed Output Sample from Routines

GETSTD and SHTDWN IV-6~C~14

IV-6-C-8 printed Output Sample from RECON1 IV-6-C-16
IV-6-C-9 Printed Output Sample from Routine RECON2 IV-6-C-~17
IV-6-C-10 Printed Output Sample from Routine RECON3 IV-6-C-22
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Nugber

IV-7-1
Iv-7-2
IV-7-3

IV-7-4
IV-7-5
IV-7-6
IV-7-7

1v-7-8

Iv-7-9

IV-7-10
IV-7-11
IV=-7-12
Iv-7-13
IV-7~-14

IV-7-15
IV-7-4-1
IV=-7-A~2
IV=7-A-3
IV-7-A=4
IV=7=-A-5
IV=7=-A~6
IV=7-A-7
IV-7-4-8
IV-7-4-9
IV=7-5-10
IV-7-A-11
IV-7-4-12
IV-7-A-13
IV=7=-4-14
IV-7-B~1
IV-7=-B~2
IV-7-B-3
IV-7-B-4
IV-7-B-5
IV-7-B-6
IV=-7=B-7
IV-7-B~8
IV-7-B~-9
IV-7-B-10

FIGURES (Continued)

PART 3

Ground Combat Model Flow Diagram

Unit Orientation and Movement

Weapon-Target Coverage Pattern for Laterally
Offset Units

Ground Combat Model Inforamtion Flow Schematic

Multiple Unit Engagement

Unit Orientation Variables

Line of Sight Probability Versus Range
(km) for ¥ = 0.6 km

Relationship Between the Engagement Frontage
and the Variable d'

Coverage Pattern Variables, Detailed

Coverage Pattern Variables

Search Vector Geometry

Typical Variation of 3 versus ¢

Visual Acuity Versus Off Angle

Example of Zones Defined by Weapon/Ammumition
Range Capabilities

Estimated Coordinates

Transport System Specifications

Transport Types

Target Dimensions

Weapon System Specifications

Sensor Specifications

Sensor Employment

Weapon Systems Sensor Utilization Work Sheet

Target Priority and Vulnerability

Line of Sight

Probability of Line of Sight versus Range

Horizon and Rackground

Table of Seasons and Codes

Ground Combat Constant Data Card Input

Ground Combat Data Deck Structure

Ground Combat Model Segment Structure

Routine GCMDT

Routine GCM

Routine GSETUP

Routine DNUMBR

Routine STRBAR

Routine GCFIRE

Routine GCTDET

Routines GCKILL and GCKLL1

Routine GPKILL

Part

Iv-7-3
IV=7=6

Iv-7-8

Iv-7-13
IV-7-16
Iv-7-18

IV=-7-24

IV=7-27
Iv-7-29
Iv-7-30
IV=7~42
IV-7-42
IV=-7-44

IV-7-54
Iv-7-68
IV-7-A-3
IV=7-A-4
IV=-7-A-5
IV-7-A-8
IV-7-A-11
IV-7~-A~-12
IV-7-A-14
IV-7-A-17
IV-7-A-19
IV-7-A-21
IV-7-A-23
IV-7-A-24
IV-7-A=25
IV-7~A=27
IV-7=-B=-1
IV-7-B-3
IV-7-B~12
1V=-7-B-21
IV~7-B-28
IV-7-B-31
IV-7-B=-34
IV=-7-B~41
1V-7-B-46
IV=-7-B-49




Number

IV-7-B-11
IV-7-B=-12
IV-7-B-13
IV-7-B-14
IV-7-B-15
1V-7=-C-la

IV=-7-C-1b
IV=-7-C-2

IV=-7=-C-3

IV=-8-1
IV-8-2
IvV-8-3
IV-8-4
IV-8-5
IV-8-6
IV=-8-7
IV-8-A~1
IV=-8=-A=-2
1V-8-A-3
IV-8=-A=-4
IV~-8-A-5
IV-8-A=6
IV=-8-A-7
IV-8-A-8
IV-8-A-9
IV-8-A-10
IV-8=-A-11
IV-8-A-12
IV-8-B-1
IV-8-B=-2
IV-8-B-3
IV-8-B-4
IvV=-8~-C-1

IV=9-1
1V=-9-2
1V=9-3
IV=9~4
IV-9-A-1
IV=9=-A-2

IV-9-A-3

FIGURES (Continued)

Routine GBKEEP

Routine MURFAC

Routine GLEG

Routine GCLAST

Routine GUPDAT

Unit Geometry and Target Acquisition Sample
Output From Ground Combat Model

Unit Geometry and Target Acquisition Sample
OQutput From Ground Combat Model

Engagement Results Sample Output From Ground
Combat Model

Mortar Scheduling Sample Output From Ground
Combat Model

DIVWAG Area Fire Model Macroflow

FIREDT Macroflow

Weapon Munitions Characteristics Table
AREAFR Macroflow

Target Unit Assessment Geometry

Typical Unit Band Density

Typical Unit Personnel Protection

Area Fire Model Data Base

Personnel Postures

Completed Lethal Area of Weapon/Munition Matrix
Weapon/Munition Index

Weapon Munitions Delivery Characteristics
Weapons/Munition Projectile Description
Weapons/Munition Lethal Area for Personnel
Weapons/Munition Lethal Area for Enemy Ej.ipment
Personnel Posture

Personnel Protection

Area Fire Card Formats, Load Routine AFMLD
Area Fire Model Data Deck Structure
Routine FIREDT

Routine AREAFR

Routine AKILL

Routine QASSES

Area Fire Assessment Sample Printed Output

TACFIRE Model Macroflow
AFTFC]1 Macroflow
Method of Attack Table
AFTFC2 Macroflow
TACFIRE Model Data Base
Matrix of TACFIRE Constant Data Requirements,
Blue Force
TACFIRE Target Priority Table Ccmpleted, Blue Force
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IV-7-B-52
IV=-7-B=54
IV-7-B=-56
IV-7~B-58
1V-7-B~63

IV~-7-C=2
IV-7-C-4
IV-7-C-8

IV-7~C-10

IV-8-2
IV-8~6
IV-8-7
IV-8-8
IV-8-10
IV-8-11
IV-8-19
IV~-8~A~2
IV-8~-A-3
IV-8-A-6
IV-8-A-7
IV-8-A-10
IV=-8~A-13
IV-8-A-15
IV-8-A=17
IV~8-A-19
IV=-8-A-22
IV~-8-A-25
IV-8~-A-26
IV-8-B-3
IV-8-B~-11
IV-8-B-25
IV-8-B-27
IV-§-C-2

IV-9-2
IV-9-5
IV-9~10
IV-9-12
IV~9-A-2

IV=9-A=4
IV=9-A-6




Number

IV-5-A~4
1V-9-A-5
IV~9-A-6

IV-9-A-7

IV-9-A-8
IV-9-A-9
IV-9-A-10
IV-9-a-11

IV=-9=-A=-12
IV-9-A~13
IV-9-A-14
IV-9-A-15
IV=-9-B~1
IV=-9-B-2
IV-9-B-3
IV-9-C-1

IV-10-1
IV-10-2
IV-10-3
IV=-10-4
IV-10-5

IV-10-6

IV-10=-7
IV~-10-A-1
IV-10-A-2

IV-10-A-3
IV-10-A=4

IV-10-A-5

IV-10-A-6
IV-10-A-7
IV-10-A-8
IV-10-A-9
IV-10-A-10

IV-10-A-11
1V-10-A-12

FIGURES (Continued)

Range Intervals for Target Priorities

TACFIRE Method of Attack Table Complete, Blue Force

TACFIRE Summary of Targets Priorities for Platoon/
Company

TACFIRE Summary of Target Priorities for Battalion/
Brigade

TACLD Target Priority Summary List .

TACFIRE Target Range/Priority Card Format

TACFIRE Method of Attack Card Format

TACFIRE Target with Priority and Method of Attack
Card Format

Weapon/Munition Combinations

TACFIRE Data Matrix and Card Formats

TACFIRE Constant Data Input Cards

TACFIRE Data Deck Structure

Routine OVER9

Routine AFTFCl

Routine AFTFC2

TACFIRE Model Mission Scheduling Sample Printed
Output

Air Ground Engagement Model Mission Type

Air Ground Engagement Model Macroflow

Resource Allocation Submodel Logical Flow

Friendly Airspace Overflight Submodel Logical Flow

Schematic for Calculating Safe Point, Blue Aircraft
Attacking Red Target

Determination of the Number of Air Defense Weapons
Within Range

Engagement Results Table

Visibility Codes

Minimum and Maximum Aircraft Requirements for
Mission Performance

Mission Types and Codes

Minimum Ammunition and Personnel Requirements for
Mission Performance

Maximum Ammunition and Personnel Requirements for
Mission Performance

Aircraft Mission Preparation Delay Time

Aircraft Flight Speeds (Knots)

Flight Area Codes

Aircraft Landing Time Requirements

New Mission Availability Time for Returning
Aircraft

Degradation of Available Aircraft for Maintenance

Air Defense Weapon Characteristics
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IV-9-A-7
IV-9-A-11

IV-9-A-14

IV~-9-A-15
IV-9-A-15
IV-9-A-18
IV-9-A-19

IV-9-A-20
IV=9-A-21
IV-9-a-23
IV-9-A=26
IV=-9=-A-27
IV=-9=B=-2

IV-9-B-7

IV-9-B-18

IV-9-C-1
IV-10-2
IV-10-5
IV-10-9
IV-10-14

IV-10-15

IV-10-20
IV-10-26
IV-10-A-2

IV=-10-A=4
IV-10-A=-5

IV-10-A-8

IV-10-A-10
IV-10-A-12
IV-10-A-15
IV-10-A-14
IV=-10-A-17

IV-10-A-20
IV~-10-A=-23
IV=-10-A~-25




Number
IV-10-A-13

IV-10-A-14
IV-10-A-15

IV-10-A-~16
IV-10-A-17

IV-10~-A-18
IV-10-A-19
IV-10-A=-20
IV-10-A-21
IV=-10-A-22
IV=-10-A-23
IV-10-B-1
IV-10-B-2
IV-10-B-3
IV=-10-B-4
IV-10-B-5
IV-10-B-6
IV-10-B-7
IV-10-B-8
IV-10-B-9
IV-10-B-10
IV=-10-B-11
IV-10~-C-1
IV-10~-C-2
IV-10-C~3

IV-10-C-4
IV-10-C-5
IV-10-C-6

IV-11-A-1
IV-11-A-2
IV-11-A-3
IV-11-A-4
IV-11-B-1
IV-11-C-1

IV-12-1
IV=-12-2

FIGURES (Continued)

Reduced Effectiveness of Air Defense Weapons
(Percentages)
Terrain and Vegetation
Terrain and Vegetation Effects on Air Defense
Weapons
Altitude Codes
Aircraft Average Vulnerable Area Against Specific
Weapon Types for Various Kill Categories
Engagement Results Table
Engagement Results of Air Strikes
Activity Types and Codes Versus Target Type
Example Engagement Results Input
Air Ground Engagement Card Format Listings
Air Ground Engagement Data Deck Structure
Routine AIRGND
Routine BTF
Routine ATB
Routine AVAIL
Routine PREPTM
Routine TIMES
Routine SELECT
Routine ENRATA
Routine TORA
Routine BTA
Routine SEGS
DSL Ailr Mission Request Output
Automatic Air Mission Request Output
En Route Attrition Printed Output from Air Ground
Engagement Model
Engagement Results Printed Output from Air Ground
Engagment Model
Safe Point Update Printed Output from Ailr Ground
Engagement Model
Mission End Printed Output from Air Ground
Engagement Model
Suppression Time Table (Seconds)
Suppression Group Table
Suppression Time Table
Suppression Model Data Deck Structure
Routine SUPRES
Routine SUPRES Sample Printed Output from
Suppression Model
Nuclear Assessment Model Flow
Effect of Elliptical Dispersion Pattern on Damage
Assessment
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IV-10-A-27
IV-10-A-30

IV=10-A-31
IV-10-A=-32

IV-10-A-34
IV-10-A-37
IV-10-A-38
IV-10-A-39
IV-10-A=41
IV-10-A-43
IV-10-A-44
1V-10-B-3

IV-10-B-8

IV-10~-B~11
1v-10-B-17
IV-10-B-18
IV-10-B-21
IV-10-B-26
1V~10-B-30
IV-10-B-38
IV-10-B=46
IV-10-B~51
IV-10-C-2

IV-10-C-8

Iv-10-C-10
IV-10-C-18
IV-10-C-21
IV-10-C-22
IV-11-A-2
IV-11-A-3
IV-11-A-4
IV-11-A-6
Iv-11-B-2

IV-11-C-2
Iv-12-3

IV-12-16
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Number

IV-12-3

IV-12-4
IV-12-5
IV=-12-A-1
IV-12-A=2
IV-12~A-3
IV=-12-A-4
IV-12=-A-5
IV-12-A~-6
IV=12-A=7
IV-12-A-8
IV~-12-A-9
IV-12-A-10

IV-12-A-11
IV-12-A-12
IV~12-A-13
IV-12-B-1
IV-12-B-2
1V-12-B=-3
IV-12-B=4
IV-12-B=-5
IV-12-B-6
IV-12-B-7
IV-12-B-1
IV-12-B-9
IV-12-B-10
IV-12-B-11
IV-12-B~12
IV-12-B-13
IV-12-B-14
IV-12-B-15
IV-12-B-16
1V-12-B-17
IV-12-B-18
IV-12-B-19
IV-12-B-20
IV-12-B-21
Iv-12-C-1
IV=-12-C=2
IV-12-C-3
IV-12-C=4

FIGURES (Continued)

Effect of Error in Height of Burst on Error
in Range
Biological Response to Nuclear Radiation

Barrier

Assessment for a Moving Unit

Munition Type Data Form

Vulnerability Data Form

Personnel Postures, Nuclear Environment
Weapon Munition Characteristics
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CHAPTER 1

INTRODUCTION

1. PURPOSE. The purpose of this volume is to provide computer programmers

and military operation research analysts with information necessary to under-
stand the detailed operation of the DIVWAG system, the means by which the models
represent the military activities simulated, and the means by which the constit-
uent computer programs perform the necessary model functions. This volume also
provides the instructions for preparing the DIVWAG data base.

2. SCOPE. This volume includes the following elements of the DIVWAG system
documentation.

. Descriptions of the mathematical and logical processes
Input data requirements
Detailed program descriptions
Output data descriptions
Data storage techniques
. Diagnostic message handbook
. Computer system requirements.

3. ORGANIZATION. This volume is divided into eight sections. The introductory
section provides a brief description of the DIVWAG system and its developmental
history followed by the minimum computer system requirements and definitions

of terms. The second through sixth sections describe the Constant Data Input,
Orders Input, Period, Period Output, and Analysis Output Processors respectively.
Each major element of a processor constitutes a chapter with its assocjiated
appendixes. The mathematical and logical processes are described in the chapter
and the appendixes include the input requirements, detailed program descriptioms,
output descriptions, and references. Program source listings are available
under separate cover. Section seven describes utility routines used by more
than one processor. A handbook, listing and describing all diagnostic messages,
is included in section eight.
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CHAPTER 2

MODEL DESIGN AND DEVELOPMENT

1. NEED FOR A DIVISION WAR GAME MODEL:

a. Within the Army Planning System,1 there are two significant planning
tasks that demand the use of a credible and acceptable division war game model:
objective force and resource planning, and approved (constrained) force planning.
Both planning tasks contribute to the primary objectives of the Army Planning
System; namely, to:

Provide timely, pertinent Army views for consideration by the
Secretary of Defense.

Contribute persuasively to the formulation and presentation of joint
military ctrategy, force objectives, and other matters of the Joint
Strategic Planning System.

Provide timely guidance to Army staffs and commanders.

b. Annually, as part of the Department of Defense Planning, Programming,
and Budgeting System (PPBS), the Military Department staffs submit to the
Secretary of Defense plans for those Service forces and resources they feel
are necessary to meet the national security objective. These plans are re-
ferred to as objectives or requirements plans. Imbedded in these plans are
the results of detailed analyses, studies, and games that supply the rationale
to justify the major Service forces planned or recommended. As an integral
part of the preparation of Army objectives plans, detailed study and analysis
is devoted to cost-versus-effectiveness trade-offs among alternative forces to
achieve the desired objective of countering the enemy threat to the United
States and its Allies. The most significant building block in advancing the
Army's recommendations is the division or, more precisely, the division force
equivalent (DFE). A division war game model, properly applied, will provide
evaluation data to support Army objective force planning.

c. In the course of exercising the PPBS, the Secretary of Defense makes
an annual decision on the apportionment of resources to each Military Depart-
ment, and the results of the decision are embodied in the Five-Year Defense
Program (FYDP). With this decision, the resources available to each Military
Service are approved, as are the forces represented by the resources. The
Army, as with the other Services, enters into a period of constrained force
planning. An obvious objective of such an exercise is attaining the most com-
bat effective force for the resources available. Again, cost effectiveness
studies and analyses contribute to those approved force structures appearing
in the Army Force Development Plan; and, as with objective force planning,

1. AR 1-1
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the division or the division force equivalent becomes the basic building block.
A division war game model is of immeasurable value in arriving at the design
and structure of the Army in the field.

d. Aside from direct application of a division war game model to the
formalized Army Planning System, there is a major requirement to assess the
value of competing individual systems (firepower; mobility; command, control,
and communications; combat service support; and intelligence) to the overall
combat effectiveness of Army forces in the field. All aspects and capabilities
of these individual competing systems are studied, analyzed, and tested; how-
ever, until the systems are aggregated into a combat organization and evaluated
as part of a composite system, the contribution (value) of each system to over-
all combat effectiveness cannot be properly assessed., A division war game
model simulates all functions of land combat at an organizational level that
permits evaluation of component organizations and systems,

2, DIVISION WAR GAME MODEL DEVELOPMENT:

a. During the late 1960s a war game model, DIVTAG II (DIVision Through
Army Group), was developed for U.S. Army Combat Developments Command (USACDC)
and exercised under the sponsorship of the USACDC Institute of Combined Arms
and Support (USACDCICAS). DIVTAG II was recognized as a major developmental
effort incorporating several potentially significant features, including the
DIVIAG Scenario Language (DSL), which allowed gamers to formulate their game
period plans and orders in English-like commands for communication to the
DIVTAG II computer submodels.

b. Experience in use of the DIVITAG II model to generate game data for
analysis determined that the DIVTAG II system—-including both human and com
puter elements--functioned far too slowly to be an effective tool for respond-
ing to USACDC force analysis requirements., In addition, several flaws were
suspected in the application of DIVTAG II algorithms to the simulation of
combat reality.

c. On 10 August 1970, the Combat Developments Research Office of Computer
Sciences Corporation (CSC-CDRO) initiated Project 3~71, Improvement of the ICAS
War Game Model (IMPWAG) under Contract DAAGll1-70~C-0875. The overall tasks of
this project were to identify deficiencies and problem areas in DIVTAG II through
a review of the documentation; to establish a priority list for correction/
resolution of the deficiencies and problem areas; to correct or improve DIVTAG
ITI within project constraints; and to document corrective action, improvements,
and resolutions, as well as recommended follow-on corrective action. This proj-
ect was completed on 15 May 1971.

d. In February 1971, project tasking was igsued to CSC-CDRO to design,
develop, and validate:

(1) A computer-assisted war game model(s) which would permit
determination of the impact on force effectiveness of changes in the mixes
of major weapons and other systems at an appropriate level of resolution.
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(2) An analytical methodology for analyzing the output of the model(s)
developed and determining the effectiveness of a single force.

(3) An analytical methodology for comparing alternative forces.

The project described above is entitled '"Development of a Division War Game
Model (DIVWAG)" and was completed on 31 December 1971.

e. On 15 November 1971, CSC-CDRO initiated Project 2-72, Improvement of
the War Gaming Capability (WAGCAP), the objectives of which were to:

Incorporate selected improvements and additions into the DIVWAG
Model

Train a government team in the major aspects of the application of
the model to include associated analytical methodologies.

The project was completed on 15 July 1972.

f. The DIVIAG II model and its successor, the DIVWAG model, were programmed
to execute on the Control Data Corporation 3300 computer system at Fort Leaven-
worth, Kansas. They contained numerous machine-dependent programming features.
In July 1972, tasking was initiated under Project 1-73 to reprogram the DIVWAG
model to conform with newly established U.S. Army software development stand-
ards. The model would thus be readily adaptable to many computer systems avail-
able to the government, and fully operational on the Control Data Corporation
6500 computer system installed at Fort Leavenworth, Kansas, in November 1972.
The project included fully documenting the DIVWAG model and performing bench-
mark validation.

g. The programming project was completed in April 1973 and the govern-
ment accepted the model from CSC on 15 April 1973. Since then, it has been
utilized to support six study efforts:

(1) Conceptual Armored Division (CONAR) Study (May 73 - Sep 73).

(2) Family of Scatterable Mines (FASCAM) Study (December 73 - August 74).

(3) TOW-DRAGON Antitank Mix Study (October 74 -~ December 74)

(4) Integration of Intelligence From All Sources (IIFAS) Study (May 75 -
Sep 75).

(5) Antiarmor Systems Program Review (ASPR) (Jan 76 - Apr 76).

(6) Legal Mix V Study (Apr 76 - Aug 76).

h. In August 1974 a contract was awarded to Braddock-Dunn-McDonald (BDM)
to improve the Engineer and Movement models. The $65,000 effort was completed

in October 1975, Successful integration of the changes has not been made and
the documentation does not reflect BDM's modifications.

I-2-3
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CHAPTER 3

SUMMARY DESCRIPTION

1. MODEL OBJECTIVE. The DIVWAG Model was developed as a computer-assisted
war gaming system for use in simulating military interactions between opposing
division-size forces and their major elements, with outputs permitting evalua-
tion and comparison of the combat effectiveness of such division forces. The
DIVWAG Model objective is to provide means for determining the impact on force
effectiveness of changes in the mixes of major weapons and other systems. The
DIVWAG Model permits two-sided simulations. The games using the DIVWAG Model
can be open, semi-open, or closed. The games will be basically rigid, but the
model can be operated with semi-rigid intelligence and special weapons assess-
ment. Resolution is partially adjustable. Time resolution may be as small as
a hundredth of a minute (0.0l minute), space resolution as small as one meter,
and unit resolution as small as one individual; however, for practical gaming
purposes, unit resolution is on the order of a battalion, depending on terrain
scale and size forces being gamed.

2. MODEL CAPABILITIES. The model capabilities are discussed in terms of
operational capabilities and operational scope.

a. Operational Capabilities. The DIVWAG Model has the following
operational capabilities:

(1) Producing data for use in evaluating effectiveness of forces
composed of maneuver units and their associated combat support and combat
service support units.

(2) Producing detailed quantitative data for use in comparing the
effectiveness of the alternative forces.

(3) Simulating high and mid-intensity conflict (nuclear and
conventional war). :

b. Operational Scope. The DIVWAG Model scope is defined in terms of
command levels, military services, types of operations, geographical areas of
operations, rate of operation, and combat functions.

(1) Command Levels. The DIVWAG Model has been designed to produce

data to evaluate division forces; i.e., a division plus an appropriate slice

of corps or field army troops. There is explicit representation of the task
organization of the forces. Echelons of command are defined, and reports are
prepared that reflect the status of each command echelon and include the aggre-
gated status of all subordinate units. Communications are simulated between
division, brigade/regiment, and battalion command units. A total of 1000

units can be played, divided among Red and Blue forces. These units must be
structured into task organizations for each force.
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(2) Military Services. The DIVWAG Model has been designed to
accommodate and integrate all types of land forces (e.g., armored, mechanized,
and airmobile) and supporting tactical air forces.

(3) Types of Operations. The DIVWAG Model provides for representation
of the major types of military operations; i.e., offensive, defensive, retro-
grade (delay/withdrawal), covering force, and movement. In addition the model
is capable of simulating high and mid-intensity conflict (nuclear and conven-
tional war).

(4) Geographical Area of Operations. The DIVWAG Model can accommodate
rectangular geographical areas as large as 8,000 kilometers on a side. The
system is limited in its application to worldwide geography only by availabil-
ity of appropriate input data.

(5) Rate of Operation. The rate of operation of the DIVWAG war game is
not firmly established. It is estimated that the simulation model can produce
game period turnmaround data in a 2:1 ratio of computer time to combat time simu-
lated for a relatively straightforward combat situation at a battalion level of
resolution. Actual timing is a function of the level of resclution being gamed
the number of units being gamed, the level of military activity portrayed, and
the nature of other computer jobs on the system when the model is being used in
a multiprogramming environment. Considering the time required for period turn-
around, a real time to game time pace of approximately 5:1 is considered reason-
ably attainable for gaming at a sufficient level of complexity to provide useful
results.

(6) Combat Functions. The DIVWAG Model can address the following

functions and evaluate the contribution to force effectiveness of varying the
mixes of related elements:

(a) 1Intelligence functions; surveillance and target acquisition.

(b) Command, control, and communications functions; decision and
communications delay times.

(¢) Firepower functionms.
(d) Mobility functions; aerial, ground, and firepower mobility.

(e) Combat service support functions; supply and transportation;
loss, expenditure, and consumption rates; personnel replacement.

3. TFUNCTIONAL COMPONENTS AND CAPABILITIES. Functionally the DIVWAG Model is

a dual system; it functions physically/electronically as a data processing
system and, at the same time, it functions ir simulation as a military combat
system. To be complete, a description of the model must consider both aspects.
The DIVWAG Model is described herein in terms of its data processing functional
components and its military simulation functional capabilities.

a. Data Processing Functional Components. The DIVWAG software is divided
functionally into five processors that communicate with each other through
common files and records. Designations and functions of these processors are:
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(1) Constant Data Input Processor. The Constant Data Input Processor
receives data on cards, edits the data, and assembles the data onto tape and
disk files.

(2) Orders Input Processor. The Orders Input Processor receives
player operational orders in semi-military language and processes these orders
into detailed instructions to the units simulated.

(3) Period Processor. The Period Processor receives translated
player orders and simulates the military action.

{(4) Period Output Processor. The Period Output Processor receives
results from the Period Processor and compiles specific reports and gross sum-
mary reports.

5 (5) Analysis Qutput Processor. The Analysis Output Processor
receives detailed data from the Period Processor as period history tapes; re-
trieves, arrays, and performs the statistical analysis of the data; and out-
puts the arrayed data in specified formats.

(6) Data Flow. The flow of data between processors and to the gaming
staff and analysis team is displayed graphically in Figure I-3-1. The input
and- output -0of each processor are tabulated in Figure I-3-2.

b. Military Simulation Functional Capabilities. The Period Processor
simulates an extremely broad and flexible spectrum of military activity through
: four categories of models (intelligence and control, firepower, mobility, anc
combat service supporr). The models are described individually in the follow=~
ing subparagraphs.

(1) Intelligence and Control (INC). This model provides the
4 quantitative data necessary for evaluation of the contribution of sensor mixes
to force effectiveness. It integrates the closely related functions of sur-
veillance; target acquisition; combat intelligence; and command, control, and
communications. Gamers are permitted to input intelligence from sources not
simulated by, model components. The information obtained from sensors and from
gamer input 1s processed and used automatically by the Intelligence and Control
Model to make requests for fire support on acquired targets. Fire missions
are requested from available attack helicopters, Air Force close air support
(CAS), or ground-based artillery by use of a set of decision rules, according
to the situation. Sensor information is also converted into general intelli-
gence by this model to produce a summary report at the end of each game period.
The summary outlines the current status of what may be known at division level
concerning the size, type, and location of the enemy forces in the battle area.
This report is to aid the gamer in preparing orders for the next game period.
The Intelligence and Control Model consists of three interrelated submodels:
Collection, Processing, and Decision. The militaryv functions simulated by the
Intelligence and Control Model are summarized below and include:

(a) Sensing and Reporting. The capabilities of individual ground
and aerial sensors are considered to simulate the detection and collection of
information or intelligence on units of the opposing force and the summarizing
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of such information into sensing reports, which enter the intelligence chain.
Both target and nontarget intelligence are simulated. Type sensors modeled
include moving target indicator radar, unattended ground sensor fields, coun-
termortar and counterbattery radar, air defense radar, visual observers in
light observation helicopters and fixed wing reconnaissance aircraft, surveil-
lance ajircraft (Mohawk type) with moving target indicator radar capability,
and high performance reconnaissance aircraft with visual and various photo-
graphic capabilities.

(b) Time Delays. The model introduces separate delays for time
consumed in each of the principal steps: intelligence collection, intelli-
gence analysis, routing, and use or the information in decisions.

(c) Development of Targets for Fire Missions. A separate
channel for development of target intelligence is simulated by the model.
This channel provides acquired targets for fire missions without the rela-
tively long delays involved in general intelligence processing.

(d) 1Intelligence Analysis and File Maintenance. Comparison of
a new report with information already in the intelligence files is simulated,
and if reports relate to the same unit they are consolidated. The existence
of new units or parent units can be deduced. Intelligence analysis centers
are simulated for each unit at maneuver battalion, brigade or regiment, and
division levels. Files are designed to stay within the limits of 10, 20,
and 100 reports, respectively, for these three echelons.

(e) Decisions on Information/Intelligence Flow and Requests for
Fire Support. The routing of information or intelligence among intelligence
analysis centers and command elements at the three echelons is simulated with
the use of a flow structure and set of routing criteria, according to the in-
format.ioa in each report. A similar set of criteria is used to determine
whe her a target qualifies for fire support and what type of fire support
(attack helicopter, TACAIR, ground-based artillery) will be requested.

(f) Contents of Intelligence Report. The end~of-period contents
of the division intelligence file are used for this report, Each report that
met criteria to reach this file and was not discarded from the file in favor
of a more recent record or consolidated into a record of a parent unit is
reflected in the Intelligence Report. Items of estimated information given
in the report for each opposing unit in this intelligence file include size,
activity, type, direction of last move, time last sensed, and number of sen-
sings attributed to this unit.

(2) Firepower. The firepower models provide the quantitative data
necessary for evaluation of force effectiveness as a function of changes in
mixes and types of major weapon systems. The models integrate all aspects of
mid or high intensity combat where interaction of opposing forces may occur
and result in personnel or materiel losses. The firepower models coordinate
and integrate the effectiveness of combined arms teams by modifving assessment
routines for high attrition events to account for concurrent and parallel kil-
ling capabilities. For example, when units are engaged in combat, kills are
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related to the number of fire elements on opposing sides. Should an attack
helicopter fire team make an attack during a ground combat cycle, the ground 1
combat cycle will be interrupted immediately prior to the helicopter attack,
the status of the units in ground combat will be updated to that moment, the
effects of the helicopter attack on the current ground combat unit's status
will be assessed, and the ground combat cycle will be resumed. The same
assessment technique is followed for other interfacing firepower activities.
Five models simulate the firepower function: Ground Combat, Area Fire,
TACFIRE, Nuclear Assessment, and Air Ground Engagement. Each of these models
assesses damage inflicted and produces loss, expenditure rate, and consumption
data for use in evaluating the supply and transportation systems.

(a) Ground Combat Model:

1. The Ground Combat Model represents the interaction between
the direct fire weapons of opposing maneuver units engaged in ground combat.

2. The model represents the interaction and the effects of
weapons of cross-reinforced units. Combat power may be enhanced by employing
combined-arm forces against the enemy. The effectiveness of the maneuver unit
is largely dependent on the combination and coordination of weapon systems
within the unit. The distance of separation of weapon systems is limited so
that mutual support is possible when weapon density permits.

3. The impact of the environment is represented by the model.
All movement in ground combat is subject to the constraints imposed by the
environment wherein ability to move forces by ground is degraded by the effects
of adverse weather, terrain, and visibility. The application of firepower is
largely controlled by the environment since effectiveness of each weapon svs-
tem is limited by its associated target acquisition capabilities. Target
acquisition cannot occur unless line of sight exists between the observer and
target. Line of sight may be severely limited due to terrain roughness,' vege-
tation, and forestation. A firer may lose line of sight on a moving target
before firing a round. A moving target may drop out of line of sight during
the time of flight of the round. Target acquisition is limited by wvisibility,
whether due to adverse weather or night combat operations. Under conditions
of reduced visibility, target acquisition is enhanced by the employment of
night vision equipment.

4. The interaction of each maneuver unit with the enemy is
considered by the model in terms of a maneuver unit's effectiveness and vul-
nerability. The maneuver unit's effectiveness is influenced by the level of
activity. As the level of activity increases, more weapon systems can acquire
targets. As individual moving weapon svstems stop to fire, the signature
(i.e., evidence of that weapon firing) increases with the level of activity.
The maneuver unit's vulnerability is influenced by the level of activity. A
firing weapon system may disclose its position and become a target for enemy
fire.

5. The Ground Combat Model relies heavily on the existence
of data to describe weapon/ammunition effectiveness against varying target
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types in a combat situation. The model also requires adequate data to describe
the target acquisition capabilities of all emploved sensor tvpes other than
unaided vision.

(b) Area Fire and TACFIRE Models. The Area Fire and TACFIRE
Models simulate the scheduling of nonnuclear munitions for area fires, and
the delivery and assessment of results of nonnuclear fires. Area fire events
are generated by two methods. First, gamers issue fire orders prior to the
engagement period for fire with specific ammunition at specific coordinates.
Second, during the engagement period target information is developed by the
Intelligence and Control Model with a request for nonnuclear artillery fire,
and the TACFIRE Model automatically schedules the required fire missions for
the fire units. The automatic mode is referred to as the TACFIRE mode. Tar-
gets in this mode consist of targets of opportunity and are limited to those
enemy units detected and processed by the Intelligence and Control Model.
Fire units are battalion or battery size, and integral fire units are used in
attacking area fire targets. The fire units are constrained bv range limita-
tions, volley firing times, number of tubes or rails per fire unit, and weapons/
munitions availability. A target threat priority value ranging from 1 to 9 is
assigned to each area fire target, and is based upon its estimated size, typ-
activity, range, and the tactical doctrine used in artillery employment for
the particular game. Priority one is a higher priority than priority two,
etc. If a backlog of targets exists, targets are engaged in highest priority
order. The Area Fire and TACFIRE routines are separated into three functional
classes: scheduling, delivery, and assessment. Most of the routines for the
automatic TACFIRE mode are concerned with scheduling of fires. The delivery
routines deliver the munitions on target and determine units whose presence
in the impact area will require assessments. The assessment routines then
calculate the effects of the fire events, based on number of rounds fired,
lethal area of nonnuclear munitions, dimensions of the target, number and
density of target elements, and target vulnerability. The assessment routine
makes adjustments in target personnel and equipment to reflect losses and in
the fire unit's munitions on hand to reflect expenditures.

(c) Air Ground Engagement Model. The Air Ground Engagement Model
simulates for both opposing forces all air-to-ground and ground-te-air inter-
actions falling within the definition of close air support (CAS) and other-
wise directly related to ground combat operations. These operations inclt
aircraft fires provided by other Services, and Army aircraft delivering direct
aerial fires (DAF). The Air Ground Engagement Model determines all attrition
and casualty results of such interactions. The Air Ground Engagement Model
is sufficiently flexible that major changes in aircraft characteristics, quan-
tity or mixes of the major weapon systems, or their modes of emplovment will
be reflected in the measures of force effectiveness. Single or multiple aair-~
craft flights are generated by the Intelligence and Control Model or are
directed by gamer orders. Attrition of aircraft while in flight is based on

the location of air defense capable units; i.e,, units that contain air
defense weapons. The Air Ground Engagement Model divides the flight path
into the following segments as appropriate: air base to safe point, safe
point to target, target to safe point, and safe point to air base. The
Air Ground Engagement Model:
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. Selects from available aircraft and munitions types those
best suited for the mission, determines the time required
for aircraft preparation and pilot briefing, and schedules
the time for aircraft to be airborne.

. Maintains a current status record for aircraft assigned to
a mission, to include munitions and fuel, aircraft losses
caused by enemy activity, and effects of the aircraft on
enemy targets.

. Moves the aircraft progressively along the mission segments,
assessing aircraft status,1 attrition, and accomplishments
at the completion of each segment to determine if the mis-
sion should continue.

. Determines the results of attacks on targets in terms of
aircraft losses and target losses.

. Upon completion of the mission and return to the airbase,
aggregates total mission results (including total mission
time), assesses aircraft damage, and determines delay times
for subsequent mission availability of the aircraft.

(d) Suppression Model. The treatment of suppressive effects of
area fires or aerial strikes upon a unit was introduced to the DIVWAG Model
through the addition of a Suppression Model. This model represents suppres-
sive effects by the interruption of selected activities (unit movement, deliv-
ery of area fires, delivery of air defense fires) in response to incoming fire.
Length of interruption depends on the activity interrupted and nature of fire
received, and the interruption is extended as fires continue to be received.

(e) Nuclear Assessment Model. The Nuclear Assessment Model simu-
lates the delivery of and the assessment of results of tactical nuclear fires.
All nuclear fires are conducted in response to gamer fire order, issued prior
to the simulated engagement period. The gamer fire order specifies the unit
to fire, weapon and munition to fire, yield, height of burst (if controllable),
and designated ground zero. Thus, all planning of nuclear fires must be car-
ried out by the gamer prior to an engagement period. In response to a nuclear
fire order, the Nuclear Assessment Model simulates the actual firing, the
nuclear detonation, and the assessment of effects against all units as well
as on obstacles and facilities within the effects area of the round. The
detonation and effects of atomic demolition munitions (ADM) ave also simulated
by the model. Simulated effects include those due to blast, prompt nuclear
and thermal radiation, and delayed effects due to induced radiation. Fallout
effects are not simulated.

1. 1Includes effects of air defense activities, weather, and terrain.
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(3) Movement Model. The Movement Model represents unit movement
other than airmobile operations including the effects of those activities
that serve to improve or impede movement. The Movement Model provides the
quantitative data necessary for evaluation of force effectiveness as a func-
tion of ground movements, and the related effects of significant changes in
the mixes and types of mobility means. The Movement Model considers the
following aspects of force mobility:

(a) Air Movement. The Air Movement section of the model simu-
lates moves by aircraft not in connection with airmobile operations. Air
movements may be ordered externally by gamers or generated intermally by the
Air Ground Engagement Model. Aircraft availability, class IIIA supplies, and
weather limitations are checked before the air movement is allowed. Air routes,
altitudes, and speeds are specified by the gamer order or are determined by the
model generating the movement internally. Once tha air movement is initiated,
it will be completed unless terminated due to losses. At the end of each flight
segment the unit will be updated to reflect losses of aircraft and personnel
and the status of associated supplies.

(b) Ground Movement. The Ground Movement section of the model
simulates moves by surface transportation. Ground movements of units not
ehgaged in combat are ordered by gamers. Ground movements are affected by
category of move, unit mission, formation type, vehicle mobility characteris-
tics, terrain conditions, daylight or darkness, road nets, weather, natural
obstacles, and enemy created conditions. The maximum movement rate for a
unit is the rate of the slowest type vehicle in the unit. Some of the other
characteristics of ground movement are indicated below.

1. Administrative/Supply Movements. Administrative routes
are generated by gamer orders; supply routes, by the Combat Service Support
Model. The road movement rate depends on road type, grade, weather conditioms,
and nighttime or daytime conditions. Administrative movements are executed in
segments determined by terrain cell boundaries or en route obstacles. Units
are halted by events scheduled for the moving unit and by encountering obsta-
cles. After the delay, the unit is not able to make up this lost time but
continues to move at its appropriate rate.

2. Tactical Movements. Tactical routes are generated by
gamer orders and are executed in segments iu the same manner as administrative
movements. Starting times and normal tactical movement rates are specified
for each unit type for attack, withdrawal, and reinforcing missions, as well
as for day or night movements. Units are halted for obstacles or minefields.
After such delay, tactical units attempt to make up the lost time, and move
at the limiting mobility class rate for that purpose. The limiting mobildity
class rate depends on terrain roughness and vegetation, slope and soil traffic-
ability, forestation, weather conditions, and nighttime or daytime conditions.
Each equipment type is assigned to a mobility class, and only those mobility
classes used during tactical movements are considered for determining the
limiting mobility class.

I-3-10




TN e T e = e

3. Maneuver Movements. Maneuvering weapon systems execute
thelr movements at maximum limiting mobility class rates. Since different
weapon systems have different maximum rates, and since the movement rate of
a maneuvering unit is limited by the rate of the slowest weapon system, faster
weapon systems have periods of time when they are stationary. Maneuver move-
ment is controlled entirely by the Ground Combat Model, which determines
detection capabilities, vulnerability, and weapon system capabilities.

(c) Stay Activity. The model also simulates stationary activities
for all gamed units not engaged in other specified activities; i.e., all units
that are not performing ancther wmilitary activity such as firing, moving, or
combat. Whether or not addressed by gamer orders, an inactive gamed unit will
consume classes I and III or IIIA supplies and can be assessed as to losses
and status; other units can gain information about the inactive unit. If a
unit has completed all its orders before the end of a game period, the unit
will automatically stay until the end of the period. Stay activity orders
can be written to command ground units to remain in position for a specified
length of time or until a specified game time arrives.

{(d) Engineer. The Engineer Model simulates the scheduling and
execution of engineer activities associated with the construction and destruc-
tion of abstacles and facilities. The model accepts engineer tasks, assigns
task priorities, determines task feasibility, mobilizes mission units to
execute the tasks, simulates the engineering activity in terms.of time and
materiel resources used, and demobilizes the mission units.

1. Obstacles and facilities are parts of an overall barrier
plan develcped for the game being conducted. Engineering activities can de
initiated by gamer order to start work on a specified obstacle or facility or
by request from the Movement Model when some engineering activity is necessary
for the conduct of a directed movement., Where the engineer activity is re-
quested by the Movement Model, the moving unit is unable to complete its move
until the engineer activity is completed.

2. Engineer task priorities are based primarily upon the
urgency of the activity in terms of its impact on the force's overall plan
of maneuver. Task feasibility is determined in terms of task site (proximity
to FEBA) and time and materiel availability.

3. The Engineer Model automatically allocates resources to
each feasible task, constructs a mission unit to execute the task, moves the
mission unit to the task site, simulates the initiation of work when suffi-
cient resources are on site, periodically updates task status until completion
of the task (or until a gamer order to stop the task is encountered), and re-
turns the mission unit to its origin.

(4) Airmobile Model. The Airmobile Model permits simulation of a
variety of airmobile operations. To maintain a high degree of flexibility
in application of the model, the simulation depends upon the gaming staff
for most of the general planning and decision making pricr to execution of
an airmobile operation. These plans are relayed to the model by a set of

I1-3-11

g e




15 APR 1975

DSL orders. Activities actually simulated within the model include allocatio:
of transport and escort aircraft to conduct the operation, staging and loading
of the airmobile force, the actual airmobile movement, attrition of the air-
mobile column while in flight to and from the objective area, suppression of
air defenses by escort aircraft, deplaning at a landing zone, refueling and
rearming of aircraft, and the release of aircraft from operational control

of the airmobile force.

(5) Combat Service Support Model. This model simulates the resupply
of manpower and materiel to units within the DIVWAG system. The model deals
with personnel replacements, replacement of major items of equipment, and
resupply of critical consumables such as food (class I), fuel (class III and
IIIA), barrier materials (class IV), and ammunition (class V).

(a) Replacement of personnel and major items is accomplished once
for each simulated day of combat. Availability of replacement personnel and
major end items is on a daily basis, input by the gamer, with available assets
accumulating over time; i.e., assets not used on previous days are available
in addition to those available for the current time. Requirements are based
on unit losses, represented by the authorized unit level of personnel and
major items less the quantities on hand within the unit at the time of the
replacement action. First priority for replacements and major end items is
to front line maneuver units, second priority to reserve maneuver battalions
and all artillery units, and third priority to all other units. If sufficient
replacements or major end items are not available to fill the needs within a
unit priority group, each unit receives a pro rata share of available resources
based on amounts required by all units within the priority group. Replacement
and major end items arrive at the receiving units after an appropriate travel
delay.

(b) The treatment of resupply of consumables within the Combat
Service Support Model is conceptually similar to treatment of replacement of
personnel and major items. Implementation differs to account for the following:

l. No limitation is placed on quantities of consumables
available to the force. In the case of consumables, the primary limiting
factor is the availability of transportation to move the materiel from vari-
ous supply points to the consumer. The model treats movement of consumables
through a series of supply points from the nominal point of entry into the
force to the using unit. The model uses either a unit distribution or a sup-
ply point distribution method on each leg of the supply chain, depending upon
the supply class of the consumable and the nature of the receiving unit at
each node.

2. To accomplish a more continual flow of consumables,
resupply requirements are determined and actions initiated on a more frequent
basis than with replacements. The model currently uses a Z-hour cycle for
all consumables except class I, which is on a once-a-day cycle. (As experi-
ence {8 gained with the model, some appropriate cycle between the extremes
of hourly and daily requirement determination should be established.)
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3. A request for resupply of consumables is generated if the quantity
in the unit trains is less than a fixed percentage of the authorized amount
in trains. That percentage is currently set at fifty percent.




Mk i gnd

I-3-14




CHAPTER 4

COMPUTER SYSTEM REQUIREMENTS

The minimum computer system requirements for execution of the DIVWAG model
are listed below.

f Core storage capacity 124,000 words (octal)
Magnetic tape drives 2
) Magnetic disk capacity 3,000,000 (decimal)
i Printer 1
Card reader 1
Software features FORTRAN compiler (ANSI)?!

Overlay loader (2 levels)
Mass storage input/output

1. American National Standards Imstitute Incorporated, American National
Standard FORTRAN, ANSI X 3.9; 1966.
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APPENDIX A

DEFINITIONS OF TERMS

The terms and abbreviations herein are defined as used within the DIVWAG
system and may differ from terms defined in AR 320-5, Dictionary of Army Terms;
however, AR 320-5 should be used in conjunction with this appendix for a more
complete definition of terms.

AAFSS: advanced aerial fire support system.

actual ground zero: the geographical location of detonation of a nuclear weapon.

AD: air defense.

ADAFSS: Army direct aerial fire support systeﬁ.
ADCU: see air defense capable unit.

ADM: atomic demolition munition.

éég: auéométic data processing.

AGZ: see actual ground zero.

airbase: a base of operations for fixed and/or rotary wing aircraft from
which mission aircraft or air units may be dispatched.

air burst: a burst of a nuclear weapon the fireball of which does not touch
the earth's surface.

air defense capable unit: any unit possessing defined air defense weapons.

A-kill: damage inflicted upon an aircraft by defending air defense units in
which the aircraft is not recoverable for future use.

AM/HI: Airmobility in the Mid/High Intensity Environment; a USACDC studv.
analysis of variance: the parametric technique for testing whether several

samples have come from identical populations, thus determining the signifi-
cance of variations in a group of samples.

Analysis Output Processor: an element of the DIVWAG svstem which produces and
arrays data for analvsis at the termination of a given set of gaming
conditions.

analysis plan: a plan for the analysis of data produced from the application
of a model or simulation.

AOP: see Analysis OQutput Processor.
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APC: armored personnel carrier.

area reconnaissance: reconnaissance of a rectangular area defined by four
sets of coordinates.

ASR: see available supply rate.

available supply rate: the rate of consumption of ammunition that can be
allocated considering the supplies and facilities available, for a given
period.

background conditions: the visual conditions surrounding a target which affect
the capability of enemy weapons to acquire it as a target.

backorder: that portion of supplies requisitioned which is not immediatelv
available for supply but which will be recorded as a commitment for future
issue; in the DIVWAG system it is the amount of a2 commodity which a unit
orders to allow it to maintain its authorized level assuming that the
commodity is consumed at a mean usage rate.

band: one of a number of equally dimensioned subdivisions integral to a
+ - simulated military unit and paralleling the front of the unit.

barrier: any object--man made or natural--which restricts, delays, or stops
the movement of a force or imposes losses of personnel or equipment on
units crossing it.

barrier line: a continuous series of barrier segments.

barrier segment: 2 unique homogeneous element of a barrier defined by its
two end points and a mnemonic identification.

Bartlett statistic: a sampling statistic for Bartlett's test of homogeneitv of
variances.

basic unit: the smallest unit described within the DIVWAG data base bv a
table of organization of which the total task organization is composed.
A basic unit cannot be further subdivided.

battlefield orientation: model approximation to the axis of advance described
by the slope in the X-Y plane of a line connecting the centers of mass of
the two forces.

begin morning nautical twilight: the time at which the rising sun is 12 degrees
below the horizon.

B-kill: damage inflicted upon an aircraft requiring a forced landing of the
aircraft; if in enemy territory, the aircraft is not recoverable for future
use.

I-A-2




AD-ALLE 688 Am co-nu ARNS COMBAT DEVELOPMENTS ACTIVIYY nn'r—nc F/0 38/7
m DOCUMENTATION, VOLUME 11, PROSRAMMER/ANALYST MANUA==ETC (V)

UNCLASSIFIED cmu-n-o- 6=VOL=2=PT=1

. IRRREEENERER




|0 e s
= P

2
122

il .
= A
e I

12 s e

MICROCOPY RESOLUTION TEST CHART




M andl ol S

blowdown: the effect of static overpressure or dynamic pressure from nuclear
blast resulting in felled man made objects or trees.

BMNT: see begin morning nautical twilight.
CAS: see close air support.

CEP: see circular error probable.

CFS: see constant fire subsegment.

chi-square: a measure of the discrepency existing between observed and
expected frequencies.

circular error probable: the radius of a circle within which half of the
projectiles are expected to fall.

C-kill: damage inflicted upon an aircraft in which the aircraft is forced to
discontinue its mission because of damage to the aircraft or because of a
pilot or copilot casualty.

class of -supply: the subdivision of commodities necessary to equip, maintain,
and operate a military command, generally so divided for planning and
administration of the supplies. For definitions of classes of supply
see Chapter 9, FM 100~10.

close air support: air action against hostile ground targets that are in
close proximity to friendly ground forces and that require detailed
integration of each air mission with the fire and movement of those forces.

closed game: a game in which the control team and opposing player teams use
separate rooms or areas, maintain separate maps and records, and in which
a controlled amount of intelligence is given to each player team.

CM/CB: see countermortar/counterbattery.

collection system: an integrated system of individual sensor types or groups
of sensor types.

combat service support: the assistance of providing administrative services,
chaplain services, civil affairs, finance, legal service, maintenance,
medical service, military police, replacements, supply, transportation,
and other logistical services. Within the DIVWAG system, it includes
personnel replacement, supply, and some transportation.

combat support: operational assistance furnished combat elements bv other
designated units.

complex unit: a unit comprised of two or more basic units.
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conditional casualties: casualties which would be incurred if a weapon were

firing alone and not receiving return fire.

Constant Data Input Processor: the element of the DIVWAG system which contains
the group of special purpose data load programs that read source data from
cards, convert the data to the form required by the Period Processor, and
load the data onto DIVWAG data files.

constant fire subgegment: flight segment within which an air unit is expected
to be subject to attrition by a unique and constant set of air defense
weapons.

consumable: item that is normally expended and used up beyond recovery in the
use for which it was designed or intended.

cookie cutter:  a slang expression used to describe a circular radius of effects
for indirect fire weapons, including nuclear weapons; contrasted with pre-
cise calculation of effects considering the influence of terrain and other
factors.

. countermortar/counterbattery: relating to the detection, suppression, or
! + - destruction of enemy indirect fire by mortars or artillerv.

] SS: see combat service support.

——

cycle time: the duration of battle which 1is processed bv a single pass through
the Ground Combat Model.

DAF: see direct aerial fire.

v

- damage radius: radius of an equivalent circular area damaged by a nuclear blast.
! default rate: rate used when no rate is specified.

delayed casualties: casualties for which the manifestation of the cause is
delayed over time; e.g., nuclear radiationm.

delivery lead time: time required for a unit to obtain supplies after the
order has been placed.

desired ground zero: the geographical location at which munition detonation
is desired.

deterministic: not subject to random variation.

DGZ: see desired ground zero.

diagnostic message: a statement printed by a computer program indicating a
possible or known erroneous condition detectable by the program.
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direct aerial fire: close air support delivered by Army aircraft 4in close

proximity to friendly forces.

direct support: a condition whereby a force is required to support another

specific force and is authorized to answer directly the supported force's
request for assistance.

division force: a military organization of division size and designation

supported by appropriately assigned or attached combat, combat support,
and combat service support forces; a modern and more definitive term
similar to division slice.

DIVTAG TI: a short title for Division Through Army Group Model (second

iteration).

DIVWAG: Division War Game; a short title used in lieu of the term Division
War Game Model.

DIVWAG Scenario Language: the special purpose English-like language used bv

the gaming group to direct simulated units within the DIVWAG system to
carry out desired activities.

D-kill: damage inflicted upon an aircraft in which the aircraft is able to
continue its mission.

DLT: see delivery lead time.
DMF: see dominant mask function.
dominant mask function: a function describing terrain masking in terms of

distance to and height of terrain features masking the line of sight of
a specific geographical location.

dose rate: the amount of radiation received by personnel per unit of time.
DPFO: data processing field office.
driver, driver routine: a routine within a computer program the principal

function of which is to call other routines at the required times and
perform related control functioms.

DS: see direct support.
DSL: see DIVWAG Scenario Language.
DSL conditional: a statement included in a DSL order whica describes the

conditions under which the order is to be executed. Also, a DSL state-
ment describing the conditions under which a battle is to be terminated.

DSL modifier: a qualifying statement included in a DSL order which specifies
the precise activity desired.




DSL order: a complete DSL description of an activity to be performed by a
designated unit including the type of activity and associated DSL modifiers.

ECM: see electronic countermeasures.
EENT: see end evening nautical twilight.

effectiveness indicator: selected quantitative elements of the large body of
performance data available, chosen to highlight the most significant aspects
of the performance data in light of the force evaluation objectives and the
pairticular measures of effectiveness they support.

EIC: see equipment item code.

electronic countermeasures: those measures taken to eliminate or reduce the
effectiveness of equipment or units relying upon electronic emanations for
the performance of an assigned mission(s).

elevation grid: an arbitrary grid imposed upon a geographical area the points
of which have elevations specified in the data base.

end evening nautical twilight: the time at which the setting sun is 12 degrees
below the horizon.

EQH: see equipment on hand.

equipment item code: a numerical code (1 to 200) assigned to unique items of
equipment and supplies, including munitions, simulated within the DIVWAG
system.

equipment on hand: materiel physically in the possession of a designated
military organization, installation, or activity and in a useable status
and condition.

error analysis: the procedure of locating the cause of erroneous results
produced by the model or associated computer programs.

error message: same as diagnostic message.

event sequence: the ordering of events in chronological sequence.

expendable: same as consumable.

facility: a physical entity on the battlefield which facilitates the movement
of military forces; e.g., bridge, ferry, ford, bypass; a militarv instal-
lation at which specified activity takes place.

FARMWAG: Field Army Modernization War Game.

FARR: see forward area refuel and rearm.




.

FEBA: see forward edge of battle area.

fire cycle time: the time required by a weapon/ammunition type to acquire a
target and to aim, fire, and deliver one round within the Ground Combat
Model.

fire mission: specific assignment to a fire unit. In the DIVWAG system, this
term refers to the specific set of data describing a single target communi-
cated to the TACFIRE Model.

fire support coordination center: the location at which are centralized
communications facilities and personnel incident to the coordination of
all forms of fire support. In the DIVWAG system this term applies to
that portion of the Intelligence and Control Model regulating supporting
aerial fire and artillery.

flight corridor: a rectangular area centered along the flight path of an
aircraft or group of aircraft.

flight leg: a segment of a flight path defined by two end points.

forest type index: an index between zero and three designating the extent of
forest cover in a given terrain cell.

forward area refuel and rearm: relating to a highly mobile supply point in
the forward area of the battlefield used to refuel and rearm attack,
escort, or l1lift aircraft.

forward edge of battle area: foremost limits of a serles of areas in which
ground combat units are deployed excluding covering or screening forces.
This edge is represented within the DIVWAG system by a straight line per-
pendicular to the battlefield orientation and equidistant from the forward
maneuver elements of each force.

free game: a game conducted without benefit of a fixed set of rules.

Friedman test: nonparametric test based on ranks that can be used when
matched subjects are obtained. Friedman's two-way analysis of variance
by ranks provides a test of the null hypothesis that k related samples
were drawn from k identically distributed populations.

FSCC: see fire support coordination center.
function of land combat: one of five recognized activities of land combat:

firepower; mobility; intelligence; logistics; command, control, and
communications.

game: simulation of a situation of competition or conflict in which the opposing
players decide which courses of action to follow on the basis of their
knowledge about their own situation and intentions and on their information
about their opponent's courses of action.
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game cycle: the procedures to be followed in the execution of a game period
to maintain the gaming rate.

game period: an arbitrary time interval for the execution of game activities
which is uninterrupted by game direction.

game period concept: a document prepared by the control group and approved by
the game director stating the military and system consideratjons and guide-
lines governing activities of each game period.

game period turnaround: the process that occurs from the end of one set of
game period computer runs until the beginning of the next set of game
period computer runs.

game plan: the written concept by which the game manager plans to accomplish
the game objectives.

gaming rate: the amount of simulated combat time that can be processed per
unit of real time expended by the gaming staff.

GCM: Ground Combat Model.

general support: that support given to the supported forces as a whole and
not to any particular subdivision thereof.

general support reinforcing: that support provided by an artillerv unit with
the mission of supporting the forces as a whole and of providing reinforc-
ing fires for another artillery unit.

glimpse rate: the number of discrete instances at which a sensor is active
and able to acquire targets per unit of time.

ground sensor terminal: a ground-based facility with equipment for receiving
directly and processing information acquired by airborne sensor systems.

ground zero: a point on the earth's surface at or immediately below the
detonation of a weapon.

S: see general support.
GST: see ground sensor terminal.
GZ: see ground zero.

height of burst: the height of a munition detonation measured from the
earth’s surface.

HOB: see height of burst.

homoscedactic: having equal variances.
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hypothesis: an assumption or statement about the probability distributions
of the population.

impact radius: the radius around an aim point within which indirect fire
munitions may be expected to impact.

IMPWAG: Improvement of the ICAS War Game Model; a USACDC study.

INC: Intelligence and Control; a short title used to identify the Intelligence
and Control Model.

induced radiation barrier: a barrier to movement created by induced radiation
from a nuclear burst.

induced radiation hazard area: an area in which measurable induced radiation
from a nuclear burst is present and in which the level of radiation is
hazardous to personnel.

in-flight attrition: the destruction of aircraft while the aircraft is in
aerial flight.

initial supply point: the origin for materiel and supplies within the combat
zone.

intelligence processing: the activity which converts information of the enemy,
weather, and terrain into finished intelligence for use by a commander in
the decision-making process.

intercept segment: same as constant fire subsegment.

intermediate supply point: a point in the chain of supply between the initial
supply point and either a division distributing point or a recipient unit.

IR: infrared.
IS: see intercept segment.

iteration, iteration time: the duration of unit-pair engagement which is
processed by a single pass through the target acquisition, firepower
distribution, and firepower effectiveness submodels of the Ground Combat
Model.

Kolmogorov-Smirnov statistic: a statistic used to test the null hypothesis of
normality of the sample distribution.

Kruskal-Wallis test: a nonparametric test based on ranks.

landing zone: the geographical point of debarkation of an airmobile force
from its airlift transportation.
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level of resolution: the degree to which an entity is broken into discrete,

recognizable constituent parts or elements. High resolution implies many
parts; low resolution implies few parts.

level of significance: for every null hypothesis Hp, there exists at least one
aiternative hypothesis Hj. An a priori procedure is to reject Hg in favor
of Hy if a statistical test yields a value whose associated probability of
occurrence under Hp is equal to or less than some small probability symbo-
lized as a. That small probability, a, is called the level of significance.

lift force: the military force which supplies ground or air tramsportation
to another force or unit.

line of sight: wunobstructed vision between two points.

LOH: light observation helicopter.

L0S: see line of sight.

major end items: a final combination of end products, component parts, and/or

materiels that is ready for its intended use. Used primarily to describe
. . vehicles, weapon systems, and sensor systems.

major engagement segment: same as possible engagement segment.

Mann-Whitney U-test: a method of employing the Mann-Whitney U-statistic to
make orthogonal comparisons among the k treatment population or to deter-
mine which comparisons among the k treatment population are significant.

mean use rate: the usage rate determined by calculating a statistical
average of usage rates since the start of the game.

measure of effectiveness: a quantitative value that indicates the degree to
which a military unit or system performs its mission or achieves its goal.

MES: see major engagement segment.

mission unit: a unit created automatically within the model for performing a
model generated mission and not under direct gamer control.

mobility category: a group of unit types having similar mobility characteristics.

mobility class: a group of equipment items having similar mobility
characteristics.

MOE: see measure of effectiveness.

move segment: that portion of a movement path described by a straight line
and entirely within a single terrain cell.
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moving target indicator: a device that limits the display of radar information
primarily to moving targets.

MTI: see moving target indicator.
NAM: Nuclear Assessment Model.

nap-of-the-earth: as close to the earth's surface as vegetation and obstacles
will permit flight. The model assumes a height of 50 feet above the ground.

NATO: North Atlantic Treaty Organization.

nonparametric statistics: statistical procedures that do not depend on a
knowledge of population distributions and associated parameters.

nonresolution unit: a constituent of a resolution unit or a higher echelon
unit; a unit without specific location and which cannot accept orders for
the execution of a function of land combat or cannot directly incur losses
from enemy forces.

null hypothesis: the hypothesis that there is no difference between the
+ - procedures or populations.

open game: a military game in which opposing players have complete access to
information pertaining to an opponent.

order and shipping time: the period of time represented by the combined
activities of ordering and delivery of supplies or materiel.

Orders Input Processor: the element of the DIVWAG svstem which provides the
communication link from the gaming group to the Period Processor by means
of DSL orders and operating instructions.

period: an arbitrary time interval for the execution of game activities which
is uninterrupted by game direction.

period history tape: a magnetic tape containing data that are a representation
of all significant activities simulated by a computer-assisted war game
model during a game period.

Period Output Processor: an element of the DIVWAG system that produces at the
completion of a game period a set of post-period reports to be analyzed
and used for play of subsequent periods of a game.

Period Processor: the central element of the DIVWAG system that contains
the mathematical models, data maintenance routines, and event scheduling
and execution logic required to simulate the military activities portraved
in the DIVWAG Model.

pick up zone: the geographical point of embarkation of an airmobile force.
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pinpointing: detection of evidence that a potential target has fired.

possible engagement segment: that continuous portion of a flight leg in which
an air unit is vulnerable to fire from a unique set of air defense capatble
units (ADCUs); the set including at least one ADCU.

primary equipment item: an item of equipment that is not a2 component of a
larger equipment item.

prompt casualties: casualties incurred by a unit at the time of a nuclear
blast.

i E: an empirical value used as an environment fitting parameter generally
equated to mean range for line of sight in homogeneous terrain.

radiological barrier: a barrier resulting from radiation effects produced by
a nuclear detonation.

reinforcing fires: fire delivered on call from the reinforced unit by a unit
assigned to a reinforcing mission.

reorder cycle time: time interval between successive supply orders.

specific orders for the execution of one or more functions of land combat

resolution unit: a military unit with a specific location which can be given
f and can incur losses from hostile fire.

rigid game: a war game conducted in strict conformance with a fixed set of

e . rules.

Iy
: roughness and vegetation index: a numerical index to a combination of terrain
1 ) 3 3

L slope variation and nonforest vegetation.

| route reconnaissance: aerial reconnaissance conducted along a designated
route or line on the earth's surface.

routine: a discrete element of a computer program that performs a desired
function or operation when called by another routine.

RV _index: see roughness and vegetation index.

safe point: a point at which aerial vehicles are beyond the range of enenmy
ailr defense capable units; usually a point in friendly territory.

safety level: quantity of materiel, in addition to the operating level of
supply, required to be on hand to permit continuous operation in the event
of minor interruption of normal replenishment or unpredictable fluctuations
in demand.
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scenario: a narrative description of the setting in which the strategic
military, political, economic, and social environment is established
and the physical geography is set forth. A chronological listing of
preplanned occurrences.

secondary equipment item: an item of equipment that is associated directly
with, or a component of and is secondary to, a primary equipment item.

semiopen game: a military game in which opposing players have access to
limited but corresponding type information of opposing forces.

sensor: a device capable of detecting the presence and/or location of possible
military targets.

side analysis: analysis of factors not designated as the principal area of
interest or concern.

side looking airborne radar: radar system directed perpendicular to the flight
path of the transporting aircraft.

simulation: the representation of physical systems and phenomena by models or

* - other logical or mathematical representation; a technique used to study
and analyze the operation and behavior of man/machine systems in terms of
the elements of which they are composed.

sky/ground ratio: ratio of the brightness of the horizon to the brightness of
the target facing the target.

slant range: the distance between two points rot at the same elevation.
SLAR: see side looking airborne radar.

slew rate: the rate of angular movement of a weapon or sensor in the horizontal
and/or vertical plane.

sortie: the execution of an assigned mission by one aircraft.

staging area: the geographical area in which a military unit is assembled and
prepared to execute an assigned operation; may be the area from which a
military operation is initiated.

STANO: surveillance, target acquisition, and night observationm.

stochastic: subject to random variationms.

subordinate list: the listing of units that comprise and which are subordinate
in command to a designated military unit.

supply point distribution: the method of distributing supplies in which the
receiving unit is issued supplies at a supply point and moves the supplies
to its own area using its own transportation.
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surface burst: a burst of a nuclear weapon in which the fireball of the weapon
touches the earth's surface.

table of organization and equipment: a table which prescribes the normal
mission, organizational structure, and personnel and equipment authori-
zation for a military unit.

TACAIR: high performance aircraft support of ground forces usually conducted
by other Service or Allied air components.

TACFIRE: tactical fire direction.

target subunit: a subdivision of a potential target unit on an area basis
which is considered individually for detection.

supply point: 'a military activity which receives, stores, and distributes
supplies and equipment.

task organization: the organization of a military unit for the performance
of a specific task.

terrain cell: an arbitrary geographical subdivision of the earth's surface
for purposes of describing assumed homogeneous terrain characteristics.

terrain masking: the interposition of a terrain feature so as to prohibit
line of sight between an observer and a candidate area or target.

TOE: see table of organization and equipment.

trafficability index: a numerical index that describes the capability of a
portion of the earth's surface (soil) to sustain military operationms.

transfer order: a DSL order directing a change to the task organization.

travel mode: a four-character alphabetic code describing the type of movement
a unit is to perform.

UGS: see unattended ground sensor.
UID: see unit identification.

unattended ground sensor: a ground sensor which is unattended by human
operators.

unit distribution: that method of distributing supplies in which all requested
items are transported from the supply point to the requesting unit using
vehicles provided by the supplying unit.

unit identification: an eight-character alphanumeric designation of a military
unit, installation, or activity for identification purposes.
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unit type: a categorization of units having identical tables of organization
and equipment.

unit type designator: a four~character alphanumeric designation for a unit
type.

update cycle: the interval between successive recalculations of battlefield
geometry parameters.

UTD: see unit type designator.
volley: a fire mission consisting of one round fired by each weapon of a unit.

WAGCAP: Improvement of the War Game Capability; a USACDC study; a related
follow-on study is designated WAGCAP 1II.

war game: a simulation, by whatever means, of a military operation involving
two or more opposing forces, conducted using rules, data, and procedures

designed to

weapon munition

depict an actual or assumed real life situation.

index: a four-character alphanumeric designator for a unique

combination

of weapon type and ammunition type.

weather zone: a rectangular area of game play over which weather conditions
are considered uniform.

zero period: a short game period processed prior to initijation of the planned
scenario for the purpose of model initialization.
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CHAPTER 1

GENERAL DESCRIPTION OF THE CONSTANT DATA INPUT PROCESSOR

1. INTRODUCTION. The purpose of this section is to identify the constant
data requirements of the DIVWAG system and provide instructions for entering
the data into the constant data files. Constant input data is that informa-
tion in the DIVWAG system that need not be changed throughout the conduct of
the dynamic play of a war game.

2. SIGNIFICANCE OF THIS SECTION. The conduct of a war game using the DIVWAG
system requires the utilization of a large data base containing many thousands
of data items. These data must be derived or extracted from available sources,
coded, and entered into storage devices. This section provides: (1) a de-
scription of the data required as input by DIVWAG prior to the actual conduct
of a game to produce data for evaluation and detailed instructions for entering
the data onto standardized card formats compatible with the programs that actu-
ally load the data from cards into the constant data files, (2) a complete pro-
gram description including input and output variables to each routine, a log-
ical flow, and a flow chart, (3) an output description identifying all printed
output reports, and (4) a source listing of each load program.

3. ORGANIZATION OF THIS SECTION. Each of the subsequent 16 chapters of this
section pertain to a specific data load process of the Constant Data Input
Processor. The purpose of each is briefly described in the following
subparagraphs.

a. Executive control. The Executive Control routine (PREDIV) provides
the ability to execute any number of constant data input processors within
one job request, thus providing an overall increase in efficiency to the
DIVWAG system.

b. Tables of Organization and Equipment. The Tables of Organization and
Equipment (TOE) are generally the first to be entered into the DIVWAG system
constant data as common information for all models. The information needed to
satisfy TOE data requirements includes the force structure, senior and subor-
dinate units, and primary and secondary items of equipment. TOE sets the stage
for all other data entries for the DIVWAG system.

c. Task Organization. The fourth chapter of this section deals with task
organization input data. These data establish the identification and composi-
tion of units to be used in the game, the task force organization or organiza-
tional structure of the units within a force which will be used at the start
of the game, the initial location of units, initial supporting roles of appro-
priate units, and the basic logistical network of the force.

d. Environment. Chapter 5 of this section deals with weather and terrain
descriptions. This is common file information, used by several of the DIVWAG
models. Preparation of this type data is time consuming and should be initi-
ated as one of the first tasks of a war game effort.




e. Unit Geometry. Chapter 6 of this section deals with unit dimensions
and item distribution data. This is data file 28 information and is used by
several of the DIVWAG models.

f. Intelligence and Control. The seventh chapter is one of the most
complex of the entire section. Data requirements are varied, and the complex-
ity of preparation and entry exceeds that for the other models. For the most
part the Intelligence and Control Model uses its own unique data. In the pro-
cess of accessing its unique data bases, it provides an output that is used by
virtually all other models.

g. Ground Combat. In Chapter 8 the direct fire weapons are addressed,
and their constant data requirements are defined. The sensors for target
detection and recognition are described with their performance data and the
weapons to which they feea information. These weapons are matched with their
ammunition, and target defeat is described in terms of hit probabilities and
kill probabilities.

h. Area Fire Assessment. The entry of the constant data for accessing
the loss and destruction created by conventional indirect fires is the type
of data entered in this model. Chapter 9 discusses personnel protection
against hostile fires through their posture on the battlefield, shielding by
combat equipment (tanks), and areas of lethality.

i. TACFIRE. 1In the tenth chapter is decision type information that
an artillery personnel will recognize as needed for division artillery and
its firing batteries. Target priorities must be established, with the types
of weapons and ammunition to be used; and the method of attack must be
determined.

j. Air Ground Engagement. Chapter 14 is concerned with data to describe
close air support provided by Army attack helicopters and Air Force aircraft.
The data cover 40 type close air support missions and include various mission
descriptors, in terms of numbers and types of aircraft required, and mission
results. The data also include air defense and aircraft parameters required
to treat aircraft attrition en route to and from the target area.

k. Suppression. Within the DIVWAG system suppression is treated as the
interruption of an activity in response to incoming fires. Chatper 12 treats
the data required, generally the duration of such interruptions.

1. Nuclear Assessment. The Nuclear Assessment Model deals with firing,
detonation, and results of nuclear devices. Required data are prescribed in
Chapter 13.

m. Movement. In virtually any application of the DIVWAG system, there
must be extensive ground movement of military units. Chapter 14 treats the
entry of constant data needed for this movement. Administrative aerial move-
- ment is also treated with this data input.

n. Engineer. The Engineer Model treats the construction and destruction
of obstacles to and facilities for ground movement. The instructions for enter=-
ing data required in this model are found in Chapter 15.
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o. Airmobile. Chapter 16 deals with data unique to the Airmobile Model.
This model, which treats the airmobile movement of units, also uses data asso-
ciated with several other models, particularly Air Ground Engagement, Combat
Service Support, and Movement.

p.- Combat Service Support. The resupply of friendly troops either from
supply points or through unit distribution is one of the major concerns of
this model. Chapter 17 provides the instructions for constant data entry to
satisfy model demands.

4. SEQUENCE OF LOAD PROGRAMS. Insofar as is possible, each set of data
described in Chapters 3 through 17 is independent of other data to the extent
- that the sequence in which the data are loaded is not critical. Exceptions

' are listed below, with a suggested sequence of loading.

a. Data Areas Depending on Previous Loads:

(1) Task Organization. The task organization data (Chapter 4) cannot
be loaded until after Organization and Equipment data (Chapter 3) and Combat
Service Support Model data (Chapter 17) have been loaded. If either Organiza-
tion and Equipment or Combat Service Support Model data are changed after the
task organization has been loaded, then task organization must be reloaded
i with the new Organization and Equipment and/or Combat Service Support Model
i data.

t (2) Movement. The Movement Model data (Chapter 14) canmnot be loaded
until after TOE data (Chapter 3) are loaded. If TOE data are changed after
the Movement Model data have been loaded, then the Movement Model data must
be reloaded.

.

(3) Suppression. Suppression Model data (Chapter 12) cannot be
. loaded until after Organization and Equipment data (Chapter 3) are loaded.
! Any change to Organization and Equipment data will necessitate reloading
¢ Suppression Model data.

(4) Nuclear Assessment. The data used by the Nuclear Assessment
Model (Chapter 13) cannot be loaded until after conventional Area Fire Model
data (Chapter 9) are loaded. Revisions to Area Fire Model data necessitate
reloading Nuclear Assessment Model data.

b. Suggested Sequence of Loading. Organization and Equipment data must
be loaded early in the data preparation cycle. This is reinforced by the
fact that practically every data file is keyed in some sense to the Organization
and Equipment data, either through equipment item codes or unit type designa-
; tions. The following sequence of loading is suggested, based both upon the
.i program requirements listed above and upon situations where knowledge of what
g has been loaded in one area is critical to the logical definition of data in
other areas.

(1) Organization and Equipment data (Chapter 3) should be the first
set of data loaded. Knowledge of these data is needed to prepare virtually
all other data programs.




(2) Environment data collection (Chapter 5) should be initiated
early because of the volume of data required.

(3) Intelligence and Control Model data input (Chapter 7), while not
prerequisite to other data, is the most complex package and should be initiated
early in the cycle.

(4) Combat Service Support Model data preparation (Chapter 17) is
relatively straightforward but should be stabilized early because it is pre-
requisite to the task organization.

(5) Air Ground Engagement Model data requirements (Chapter 11) are
voluminous, and preparation should be initiated early in the data development
process. The individuals developing Air Ground Engagement Model data should
ideally develop the Airmobile Model data (Chapter 16) thereafter because of a
strong interrelation between data requirements of the two models. These indi-
viduals should be familiar with both models prior to working on either ome,
since heavy use of Air Ground Engagement Model data is made by the Airmobile
Model.

(6) The Area Fire Model (Chapter 9), TACFIRE Model (Chapter 10), and
Nuclear Assessment Model (Chapter 13) data requirements are strongly interre-
lated and should, if possible, be developed by the same individuals.

(7) Task organization data (Chapter 4) should be entered into the
system at approximately this stage of development. Individuals preparing the
task organization data should be those who developed the Organization and
Equipment data and are familiar with its content.

(8) Engineer Model data (Chapter 15) may be prepared late in the
data development cycle. Planning for this load, however, should be initiated
early if extensive barrier plans are to be used.

(9) Ground Combat Model data requirements (Chapter 8), are voluminous
but are relatively independent of other data areas.

(10) Movement Model (Chapter 14) and Suppression Model (Chapter 12)
data may enter the system late in the cycle. Proper preparation of Movement
Model data requires knowledge of the model's interface with barriers. The
Suppression Model data requirements are simple and may be fulfilled last in
the data preparation cycle.
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CHAPTER 2

EXECUTIVE CONTROL DATA INPUT

The routine PREDIV reduces the number of cards and separate computer runs
required to load the constant data and increases the overall efficiency of
the DIVWAG system. This routine, by making all the load programs accessible
on disk, allows the programs to be executable without a compile and allows as
few as one or all constant data decks to be loaded with one job request. A
softfall capability of PREDIV allows any data set to be skipped if the data
are incorrect for loading and to continue to the next data set. If any data
set is skipped, & message will be printed informing the programmer that a
data set has not loaded.
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APPENDIX A

INPUT REQUIREMENTS FOR EXECUTIVE CONTROL DATA INPUT

The sample job control deck assembly is shown in Figure II-2-A-1, and a
sample constant data input control deck is shown in Figure 1I-2-~A-2. Each
set of constant data is separated by a card identifying the data load program;
i.e., GCMLD....PREP is the Ground Combat Model load program resident on disk.
The last card behind all of the data decks is a STOP....PREP card. Only one
stop card is required for one computer run. The cards required for each of
the constant data decks are shown in Figure II-2~A-1l. When preparing the
cards, the program name begins in card column 1 and PREP must be entered in
card columns 77-80 on each card. The appropriate constant data deck will
follow the corresponding control deck card as shown in Figure II-2-A-2.
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2/8/9

DMP (0, 120000)

UNLOAD(TAPE41)

ULITDP.
REDUCE.
ATTACH(ULITDP, UTSLDUMP , ID=DIVWAG,MR=1)

EX1T.

EXECUTE,
LOAD (B1N)

RF1 (130000
LABEL (TAPE4L,L=DIVPREPREST,W, XSV, DwPE,T=999)

RPL(5000)
UNLOAD (TAPE21)
RETURN (UTILLD)
UTILLD
REDUCE .

RFL (25000)
ATTACH(UTILLD, UTILLOAD, ID=DIVWAG, MR=1)

ABEL (TAPESL, L=DIVWACREST R,D VSN=XXXX

LOADER (PPLOADR
RFL (3000)
TASK, TNDIVUAG . TA=20532,, 0S=COCCOMSC-W  TReT

DVPRP , 04130000,73500,NT1;P2.

Figure II-2-A-1l. Executive Job Control Deck
Assembly
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f COMBAT SERVICE SUPPORT LOAD DATA

CSSLD PREP

NUCLEAR LOAD DATA

NUCLD PREP

INTELLIGENCE LOAD DATA

INCSLD PREP

MOVEMENT LOAD DATA

-

MOVELD

ORGANIZATION AND EQUIPMENT DATA

TOELD

GROUND COMBAT LOAD DATA

W

GCMLD

VEATHER_LOAD DATA

WETHLD PREP
TERRAIN LOAD DATA

TERNLD PREP

- Figure II-2-A~2., Executive Control Constant Data
' Control Deck Assembly
(Continued on Next Page)
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ATRMOBILE LOAD DATA

AMBLD

AIR GROUND LOAD DATA

AG26LD
AREA FIRE LOAD DATA

AFMLD

CONVOY UTILITY DATA

CONVOY

BARRIER LOAD DATA

BARLD

TACFIRL LOAD DATA

TACLD

SUPPRESSTON LOAD DATA

SUPLD PRIT

ENGINEERING LOAD DATA

ENGLU PRECP

Figure 11-2-A-2. Executive Control Constar. Data Control
Deck Assembly (Continued)
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6/7/8/9

TASK ORGANIZATION AND SUPPLY POINT LOAD DAT.

ECHELON

OPRINS

DIMENSION AND DISTRIBUTION LOAD DATA

DIMLD

AIR GROUND ENGAGEMENT LOAD DATA

Figure 1I-2-A-2, Executive Control Constant
Data Control Deck Assembly
(Concluded)




.

Y, @ Sl e e

O AN - SR B dr bt M 5

NOTES

II-2-A-6




L

APPENDIX B

EXECUTIVE CONTROL DATA INPUT PROGRAM DESCRIPTIONS

1. INTRODUCTION. This appendix contains the program description of routine
PREDIV, the primary executive control routine of the Constant Data Input
Processor.

2. ROUTINE PREDIV:

a. Purpose. Routine PREDIV calls the proper overlays as needed.

b. Input Variables:

Name Source Contents
IFNT(56,3) Disk File name table.
LOADTP Card Variable that identifies the constant data

input routine to call.

¢. Output Variables: The file name table (IFNT) is printed initially
and after each overlay call.

d. Logical Flow (Figure II-2-B-1):

(1) Blocks 1 and L10. A call is made to routine GETFLE to retrieve
the file name table and the table is printed.

(2) Blocks L15 and 2. A data card is read. If the card format is
incorrect, another card is read.

(3) Block 3., 1If the last card read was a stop card, transfer
control to block L400,

(4) Block 4. If this is an Engineer (ENGLD), Suppression (SUPLD),
TACFIRE (TACLD), or barrier (BARLD) load card, transfer control to block L7C.

(5) Block 5. 1If the first character of the requested load is
greater than M, transfer control to block L3.

(6) Block 6. If the first character of the requested load is
greater than G, transfer control to block L2.

(7) Block 7. 1If the first character of the requested load is
greater than C, transfer control to block Ll.

(8) Blocks 8 and 9. If the requested load is a Combat Service

Support load (LDCSS) set the overlay flag to six, and transfer control
to block L200.
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PREDIV

CALL GETFLE
FOR
IFNT TABLE

READ
DATA
CARD

NO __~OvERLAY
CARD
?

YES

ALL
CARDS
READ?

YES

NO

L400

CALL

- OVERLAY

STOP

L70

4
NG ’
sugpazss;:&: YES
TACFIRE on>———

1ER LOAD?

SET OVERLAY FLAG
TO 7 FOR ENGLD,
SUPLD, TACLD,
OR BARLD

NO

Figure II-2-B-1. Routine PREDIV (Continued on Next Page)
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Figure II-2-B-1l.

SET OVERLAY
FLAG TC 6
FOR CSSLD

CALL
OVERL"Y

10

SET OVERLAY
FLAG TO 8
FOR CONVOY

11

SET OVERLAY
FLAG TO 9

Routine PREDIV (Continued)
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Ls2

IRST
CHARACTER

NO

A?

SET OVERLAY FLAG
T0 10 POR
AIRLD, FIL7LD

Figure II-2-B-1.

ORGANIZATION
7

WRITE
ERROR
MESSAGE

L30

13

SET OVERLAY
FLAG T0 2
FOR GCMLD

FOR DDMLD

15

SET OVERLAY
FLAG TO 12 1
FOR ECHELON

SET OVERLAY
FLAG TO 10 ‘—-—>®

Routine PREDIV (Continued)




L gn

SET OVERLAY
FLAG TO &
FOR MOVE LOAD

FIRST
CHARACTER
= T?

SET OVERLAY
FLAG TO 5
FOR INCS LOAD

SET OVERLAY
FLAG TO 1
FOR WEATHER LOAD

SET OVERLAY
FLAG TO 6
FOR NUC LOAD

Figure I1I-2-B-1.

Routine PREDIV (Continued)




L22

SECOND
CHARACTER
M7

OPRINS
LOAD ?

23

SET OVERLAY
FLAG TO 11
FOR OPERATING

INSTRUCTIONS

SET OVERLAY
FLAG TO 1
FOR TERRAIN LOAD

YES

SET OVERLAY
FLAG TO 3
FOR TOE LOAD

Figure II-2-B-1. Routine PREDIV (Concluded)
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(9) Blocks L50 and 10. If the requested load is convoy (CONVOY),
set the overlay flag to eight, and transfer control to block L200.

(10) Blocks L51 and 11. If the requested load is Area Fire (AFMLD),
set the overlav flag to nine, and transfer control to block L200.

(11) Blocks L52 and 12. 1If the first character of the overlav tvpe is
A, set the overlay flag to 10, and transfer control to block L200; otherwise,
transfer control to block L30.

(12) Block L70. Set the overlay flag to seven, and transfer control to
to block L200.

(13) Blocks L1 and 13. If the requested load is Ground Combat (GCMLD),
set the overlay flag to two, and transfer control to block L200.

(14) Blocks L31 and 14. If the requested load is unit dimensions
(DIMLD), set the overlay flag to 10, and transfer control to block L200.

(15) Blocks L32 and 15. If the requested load is task organization
(ECHLD), set the overlay flag to 12, and transfer control to block L200.

(16) Block L2. 1If the first character of the load tvpe is less than
or equal to I, transfer control to block 17.

(17) Blocks L1l and 16. If the requested load tvpe is movement (MOVLD),
set the overlay flag to four, and transfer control to block L200; otherwise,
transfer control to block L30.

(18) Blocks 17 and 18. 1If the requested load is Intelligence and
Control (INCLD) set the overlay flag to five, and transfer control to block
L200; otherwise, transfer control to block L30.

(19) Block L3. If the first character of the load tvpe is less than
or equal to T, transfer control to block L23.

(20) Blocks 19 and 20. If the requested load is weather (WETLD),
set the overlay flag to one, and transfer control to block L200; otherwise,
transfer control to block L30.

(21) Block L23. If the first character of the load type is greater
than S, transfer control to block L22.

(22) Blocks 21 and 22. If the requested load is Nuclear Assessment
(NUCLD) , set the overlay flag to six and transfer control to block L200.

(23) Blocks L41 and 23. If the requested job is operating instructions
(OPRINS), set the overlay flag to 11, and transfer control to block L200;
otherwise, transfer control to block L30.

(24) Block L22. 1If the s=econd character of the load tvpe is greater
than M, transfer control to block L21.
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(25) Blocks 24 and 25. If the requested load is terrain (TERLD), set
the overlay flag to one, and transfer control to block L200; otherwise,
transfer control to block L30.

(26) Blocks L21 and 26. If the requested load organization and
equipment (TOELD), set the overlay flag to three; otherwise, transfer
control to block L30.

(27) Block L200. Call the system overlay routine to load the requested
overlay; then, transfer control to block L10.

(28) Block L400. Call the system overlay routine to overlay segment 1,
This segment executes a dump.

(29) Blocks 27 and 28. If the abort flag is set, write an informative
message and stop the program.

(30) Blocks L30 and 30. Write an error message, set the abort flag,
and transfer control to block L15.

3. ROUTINE OVRLY7: Routine OVRLY7 determines which secondary overlay
{(ENGLD, .SUPLD, TACLD, or BARLD) is requested and loads that segment.

4. ROUTINE OVLY10: Routine OVLY1l0 determines which secondary overlay
(AIRLD, FIL7LD, or DIMLD) is requested and loads that segment.
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APPENDIX C

OUTPUT DESCRIPTIONS FOR EXECUTIVE CONTROL DATA INPUT

The Constant Data Input Processor Executive Control routine will print
the file name table (IFNT) before and after each requested constant data
load program is executed.
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APPENDIX D

SOURCE LISTINGS FOR CONSTANT DATA INFUT PROCESSOR EXECUTIVE CONTROL

(AVAILABLE UNDER SEPARATE COVER)
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APPENDIX A

ORGANIZATION AND EQUIPMENT DATA LOAD INPUT REQUIREMENTS

Complete descriptions of the constant data load input requirements for
organization and equipment are documented in Appendix A, Unit Representation
Input Requirements, to Chapter 3 of the Period Processor (Section IV),
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APPENDIX B

ORGANIZATION AND EQUIPMENT DATA INPUT PROGRAM DESCRIPTIONS

1. INTRODUCTION. Loading of tables of organization and equipment (TOE) data
is accomplished by routine LDTOE which, in turn, calls routine DMPTOE to pro-
vide a listing of the data. LDTOE is supported by utility routines SORT and
SRCH.

2. ROUTINE LDTOE:

a. Purpose. This routine loads secondary equipment tables, data file 6;
unit type designator (UTD) directory, data file 51; basic unit strength tables,
data file 52; and UTD breakdown tables, data file 53.

b. Input Variables:

Name Source Contents
ICARD Card Data cards defining senior/subordinate

units, TOE, secondary equipment list,
and bulk-loaded expendable supplies.

¢c. Output Variables:

Name Destination Contents
IVEC6 DF6 Secondary equipment quantity pairs.
IVEC53 DF53 Breakdown of complex UTDs.
ITOE DF52 Contains guantities for respective

equipment items on hand and bulk
in trains.

IVEC51 DF51 UTD directory. The first 250 entries
contain ordinals for data file 52, the
last 750 entries contain ordinals for
data file 53.

d. Logical Flow (Figure II-3-B-1):

(1) Block 1. Call routine GETFLE to retrieve the file name table
(IFNT) so that the Input/Output package may functionm.

(2) Block 2. 1If the dump flag is on, control goes to block L700.
(3) Block 3. Call routines REMOVE and CREATE for each of the files

being created in this routine, which initializes these files on the DIVWAG
data file,
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1

RETRIEVES CALL GETFLE
THE REQUESTED — POR FILEK
PFILE NAME TABLE
REMOVES THE CALL REMOVE FOR
REQUESTED =} DATA FILES 6, SO,
FILE 51, 52 AND 53.
INITIALIZE
ARRAYS AND
VARIABLES

]

CREATES FILES WITH

REQUESTED NUMBER
OF RECORDS AT
REQUESTED SIZE

CALL CREATE FOR
A PILES 1, 21
6, 50, 51
52 AND 53

Figure II-3-B-1. Routine

N
®

LDTOE. (Continued on Next Page)
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AND QUANTITY INTO
15T ZERO
LOCATION OF RECORD

RECORD TO ——
DATA FILE &

LOAD SECONDARY
EQUIPMENT
INTO ARRAY

Figure II-3-B-1., Routine LDTOE.
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LOADS DATA
INTO A SELECTED
RECORD OF THE
REQUESTED FILE
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1249
SENIOR/
<ﬁmmmmf§———c>
UNITS CARD?

YES

1252

DOES BREAKDOWN
®——( FOLLOW
SENIOR UTD TYPE?

LOAD SUBORDINATE

~UNITS AND
(:}-—— QUANTITIES INTO
UTD BREAKDOWN

ARRAY

®

Figure II-3-B-1. Routine LDTOE. (Continued)
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NEXT CARD
(2@
. w L3109
‘
SEALOR/ % ST

SUDOADIRATE |  CoMPLETION
AG

Figure II-B-3-1. Routine LDTOE. (Continued)
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PLACE BASIC UTDS
INTO BASIC PART
OF UTD DIRECTORY

i

1325
TABLE 0 ¥
"h—-—@mmuuw
AND EQUIPMENT CARD?

YES

BULK YES
ENDABLE

SUPPLIES?

w
L335

CALL SRCH TO
LOCATE UTD
IN DATA FILE 53

PLACE IN
DIRECTORY TABLE

Figure II-3-B-1l.

©

Routine LDTOE. (Continued)
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Figure II-3-B-1.

Routine LDTOE.
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WRITE

ERROR

BEEN WRITTEN? MESSAGE
n

CALL PUTRCD SET

[POR DATA FILE 52 ABORT

RECORD FLAG

L5391

CLEAR DATA PILE 52
TRADNS
RECORD

®

Figure II-3-B-1. Routine LDTOE.
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UPPLIES

L500

e CALL SRCH TO
LOCATE UTD IN ‘—@
DATA FILE 51

PLACE UTD
IN DIRECTORY
TABLE

®

Figure II-3-B-1, Routine LDTOE. (Continued)
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CALL PUTROQD
PFOR DATA FILE
51 RECORD

@g ,

\ Figure II-3-B-1. Routine LDTOE. (Continued)
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SORT THE UTDS
IN ORDER OF
COMPLEXITY

J L6000

CALCULATE THE
NUMBER OF EACH UTD
USED IN DESCRIBING

THE FORCE

{

CALL PUTRCD TO
PLACE THIS COUNT
ONTO FILE 51

' 1700

@.... cALL
DMPTOE

Figure II-3-B-1. Routine LDTOE.

1I-3-B-11

(Concluded)




(4) Block L110. A data card is read. If an end of file was sensed,
control transfers to block L560. The card image is printed.

(5) Block L118. A check is made to determine if the card is a
secondary equipment card. If not, control transfers to block L249; otherwise,
routine GETRCD is called to retrieve the appropriate data file 6 record. The
card data are loaded into this record starting at the first zero location,
and routine PUTRCD is called to return the updated record to the file. The
data file 6 record is then loaded into the secondary equipment array for
later use, and control returns to block L110,

(6) Block L249, The card previously read is not of the secondary
equipment type. If it is of TOE or bulk-loaded expendable supplies type
control goes to block L325,

(7) Block L252, The card previously read is of the senior/subordinate
type. The array for holding data file 53 records is initialized. A check is
made to determine if the senior UTD was previously loaded into the complex
portion of data file 51, 1If it was, an error message is printed and centrol
returns to block L110; 1if it was not, it is loaded into the data file 51 array.

(8) Block L255. The subordinate UTDs and quantities are loaded into
the data file 53 array.

(9) Block 4. The next data card is read, and if an end of file
was sensed control transfers to block L560. If the card is not of the
senior/subordinate UTD type control transfers to block L310; if the card is
of senior/subordinate type and the senior UTD did not change, control returns
to block L255.

(10) Block L272, The data file 53 record counter is incremented and
routine PUTRCD is called to put the data file 53 array into data file 53, 1If
all senior/subordinate cards have not been processed control returns to
block L252,

(11) Block 5. Each data file 53 record 1is retrieved and each UTD
of each record is examined. Each UTD, not of a complex type, is loaded into
the basic portion of data file 51 until it is filled.

(12) Block L310. The cnmpletion flag is set and control transfers
to block L272,

(13) Block L325., If the card is not of TOE or bulk-loaded
expendable supplies type, control transfers to block L560. If it is
bulk-loaded expendable supplies type control goes to block L380.

(14) Block L325. Routine SRCH is called to locate the unit type
designator (UTD) in the UTD directory table, If it is a complex UTD, an
error message is written and control returns to block L110. If it was not
found, in the table, place it in the UTD directory table.
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(15) Block L345., This block updates the TOE array for data file
52. For each equipment item code of the TOE, data file 6 is searched for
secondary equipment. If none is found the TOE entry for that primary item
is updated by the appropriate quantity. If secondary equipment is definer
for a primary item code a nesting effect may occur, as each secondary
equipment item may in turn have secondary equipment items. The products
of these items are carried through into the TOE sums.

(16) Block 6, The next data card is read. If an end of file was
sensed or the card is not TOE the completion flag is set. If the UTD does not
chauge control returns to block L345., If the data file 52 record of this UTD
has not previously been written, routine PUTRCD is called to vlace the TOE data
on data file 52. If TOE data processing is not completed control returns
to block L335.

(17) Block L380. Check to determine if all UTD entries in data
file 52 have TOEs defined. If not, an informative message is written.

(18) Block L591. 1Initialize trains area of data file 52. If this
is a secondary equipment type card control goes to block L118. 1If this is a
bulk expendable supplies type card control goes to block L500; otherwise, an
error message is printed and control returns to block L110.

(19) Block L500., Routine SRCH is called to locate the UTD in data
file 51. If the UTD is of a complex type, an error message is printed and
control returns to block L110. If the UTD was located control goes to
block L537; otherwise, the data file 52 record counter is incremented and
the UTD is placed in data file 51.

(20) Block L537, The bulk quantities are loaded in their appro=-
priate equipment item code positions in the TOE array.

(21) Block L550. The next card is read. If it is an end of file
card (9999), an end of file was sensed, or it is not a bulk-loaded expendables
card; control goes to block L560. 1If the UTD did not change control returns
to block L537,

(22) Block L560. Routine PUTRCD is called to place the bulk
expendables records onto data file 52. If the last card is secondary
equipment type control returns to block L118, The UTD directory is placed
onto data file 51,

(23) Block 7. The list of complex UIDs for each force is arranged
so that the components of each UTD are either basic or less complex UTDs.
The resulting order is stored in the ORDER array. The first UTD associated
with the Blue force must be AABB and the corresponding Red force UTD is AARR.
By definition these JIDs are also the most complex UIDs associated with the
respective force. They are placed last in the ORDER arrayv., The ordering
of the remaining UTDs is accomplished by attempting to match each component
of the next UTID in the list with entries in the list of basic UIDs or with
complex UTDs having components already resolved. If no match is found for
a component of this UTD it is placed next to the last in the ORDER array,
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the other UIDs are moved up one, and the next UTD is processed. If UTDs
are discovered containing unresolved components, an error message is written
and processing of this force's UTDs is terminated.

(23) Block L6000, This area calculates the total number of UTDs of
each type that is used in describing the force., It is accomplished by
working from the bottom of the ORDER array derived in block 7. The running
total for each UTD is kept in the KNT51 array. There can be only one AABB
or AARR UTD in each force, so a cne is placed in that position in KNTS51.

The remaining UTDs are counted by considering each UTD in the order of
complexity (from the bottom of the ORDER array). The product of the number
of times it has been used and the amount of each component UTD it requires
is added to the value associated with each component UTD in KNT51. KNT51
is then placed as the second record of data file 51.

(24) Block L700, Routine DMPTOE is called.
3. ROUTINE SRCH:

a, Purpose, This routine finds the ordinal number of the passed UTD
in the UTD directory table.

b. Input Variables:

Name Source Contents
IREC Call UTD
IVECS1 Call UTD directory table,

¢c. Output Variables:

Name Destination Contents
IREC Call Ordinal of UTD,

d. Logical Flow (Figure II-3-B-2):

(1) Block 1. 1If the passed UTD is blank, control transfers to
block L15.

(2) Block 2., A search is made through the UTD directory table for
a matching UTD. 1If one is found, control transfers to block L20.

(3) Block L15. The UTD passed was either blank or was not found
in the UTD directory table. The ordinal is set to zero and control returns
to LDTOE.

(4) Block L20, The ordinal is set to the location of the UTD
in the UTD table and control returns to LDTOE.
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4, ROUTINE DMPTOE

a. Purpose. The purpose of routine DMPTOE is to dump the UID directorv
table, the UTD breakdown table, the basic unit TOE table, and the secondarv
equipment table.

b. Input Variables:

Name Source Contents
IUTD DF51 List of UTDs,
KVEC6 DF6 Secondary equipment type and quantities

for Red and Blue forces.

IVEC DF53 UTD breakdown table. A breakdown of
complex UTDs by tvpe and amount.

KVEC DF51 Maximum number of UTDs by type per
force.

JVEC DF52 Amount of equipment authorized on
vehicles by tyvme.

IXVEC DF52 Amount of equipment authorized in trains
by type.

¢, Output Variables. A listing of the variables as noted under input
variables.

d. Logical Flow (Figure II-3-B-3):

(1) Block 1. Routine GETRCD is called to retrieve the first record
of data file 51. This is the UTD directory table of which the first 250
entries comprise basic UTDs, with ordinals pointing to data file 53 for UTD
breakdown.

(2) Block 2. Routine GETFLE is ‘alled to retrieve data file 6, the
secondary equipment file, There are 400 records, 10 words per record. The
first 200 records are for the Blue force and the last 200 are for the Red
force. Each record contains equipment type and amount for five items.

(3) Block 3., The secondary equipment types and amounts are listed
for Blue and Red forces.

(4) Block L4, For each entry in the complex UTD table GETRCD is
called to retrieve the corresponding data file 53 record. This provides
a breakdown of the complex UIDs. This record is then listed.

(5) Block L20. Routine GETRCD is called to retrieve the second
record of data file 51, which contains the maximum number of UTDs by type
per force.
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Figure II-3-B-3,
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Routine DMPTOE.
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{6) Block L206. Routine SORT is called for the basic and complex
units to sort the UIDs alphabetically. The UTDs are listed in sorted order.

(7) Block 4. For each basic UTD the corresponding equipment

authorized in vehicles and on trains records are retrieved from data file 52.

For each record, equipment types with the amounts are loaded into inter-
mediate arrays and listed.

(8) Block 5. After data have been listed control returns to the
calling routine.

5. ROUTINE SORT:

a, Purpose. The purpose of routine SORT is to sort the UTD table
alphabetically and arrange the table index in the same order.

b. Input Variables:

Name Source Contents
N Call Number of entries in the UTD table.
1A | Call UTD table.
IB Call Maximum number of UTD types allowable

per force.
INDEX Call Ordinal of each UTD entry.
c. Output Variables. The above input variables in sorted order.
d. Logical Flow (Figure II-3-B-4):

(1) Block 1. The scan limit of the sort is set to one less than the
number of UTD's to be sorted.

(2) Block 2. A do loop used to scan through the UTD array‘is
established. The value of this do loop index is the ordinal of the left UTD
to be compared.

(3) Block 3. The initial ordinal of the right UTD to be compared
is established,

(4) Block L3. 1If the value of the ordinal of the right UTD is
greater than the number of entries in the UTD array control goes to block L20,

(5) Block 4, The UTDs of the left and right ordinal are compared.
If the left UTID is less than the right UTD control goes to block L15,

(6) Block Ll1l. The left and right UTD's and their indexes
are interchanged.
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(7) Block L15. The ordinal of the right UTD is incremented and
¢ ..rol returns to block L3,

(8) Block L20., 1If the sort is complete (the do loop ordinal would
be greater than the scan limit established in block 1) transfer control to
the calling routine; otherwise,the do loop index is incremented and control

is returned to block 2.
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APPENDIX C

ORGANIZATION AND EQUIPMENT DATA LOAD OUTPUT DESCRIPTIONS

1. INTRODUCTION. Five printouts are produced when the constant data input
cards are read into the DIVWAG System. These five printouts are listed in
Figure II-3-C-1, TOE Type Printouts. The printouts are used to validate
the accuracy of the information entered as the constant data input. The
format of each type printout is illustrated in the following pages together
with a brief explanation of its contents,

Title of Printout Source of Data
80-Column Card Image of Input Data Cards in data deck
Secondary Equipment for Blue and Red Data file 6, secondary weapons
Unit Type Designator Breakdown Table Data file 53, UTD breakout
Red and Blue
Unit Type Designator Di: 2ctory Data file 51, UTD directory
Authorized Equipment Strengths Data file 52, authorized strength
type basic unit

Figure II-3~C-1, TOE Type Printouts

2., EIGHTY-COLUMN CARD IMAGE OF INPUT DATA. The source of this input printout
form 1s the original cards that brought the data into the DIVWAG System,
Figure II-3-C-2 illustrates the type printout. At the far right is listed

the number 5201, which is the card identifier. On that same line at the far
left is the number 2, which indicates that this is card type 2. Figure
II~-3-C-2 shows card image TOE for bulk-loaded-expendables data. The headings
of the card colums from the card format defines the individual data items.
For a complete description of the input card image, refer to Appendix A of
Chapter 3, Unit Representation Input Requirements, of the Period Processor.

3, SECONDARY EQUIPMENT FOR BLUE AND RED, Figure II-3-C-3 Secondary
Equipment for Blue, illustrates the format of this constant data input
printout. This is the first of the printouts having columar titles and
formatted for easy reading. The data portrayed in the printout were entered
in card format, processed, and entered into data file 6., The printout

I11-3-C-1




2RVCLW 2 1253 3 TELl1 90 10002 5201 26
2RIACH 3 12001 2 12(%1 s231 27
2e18LH 2 12001 5261 2#
28TAMM T 24C"3 8 8602 9C 2702 32 2ce 2 5Ci1 7 %0in2 5201 29
28THCC 2 12031 & h¥,2 7L 122 5201 3¢
2BIHMC 2 360.1 B 2102 42 1802 43 4g2 30 1862 32 102 s251 31
2n o 552 7C 122 5261 32
2BIAMH 3 4B2f1 A 14792 2 12071 7C 122 5201 33
2BPWFH 7 950202 9¢ 2702 3 18001 5201 34
28PSMH 3 18071 5231 35
3 2RIMLEC ¢ 12C71 8 39902 PO 122 s2c1 36
28JACH 7 12401 3 12093 5201 37
- 2BJASH 2 12001 3 36008 5251 38
28JBSH 3 72011 90 602 2 12001 7 s5g062 s2u1 39
) 28JCSH 2 72eCy 2 6GN1 5201 &2
| 28VBLH 3 36004 2 12001 90 302 5201 &1
2BVFLH 3 1000C1 2  6CJ1 90 602 7 20c02 s201 &2
; 20JaCA 2 12031 3 12001 3 12001 5201 43
291FCA 7¢ 362 2 12008 5201 4%
2BTFFA 53 &322 54 ACL02 2 12001 &  1C02 5201 &5
28IRFA 57 3762 2 12001 8 1032 5201 46
28IFLA 2 36001 6201 o7
2816CA 2 6071 S201 &8
2BIGFA S1 9901 2 5001 70 121 5201 49
28PACA 2 5091 5201 SL
28PFFA 65 2741 66 K941 2 1001 5201 SCa
2816LA 2 6071 5201 S%
28KCCA 7L 362 2 5001 5201 52
, 28KGFA 59 3047 2 12001 5201 53
! 28KSLA 2 24001 5201 S
28KGCA T €2 2 12(01 5208 S5
i 28KHFA 57 37R? 2 t12() 5201 S6
' 2oxata 2 24001 8 1092 5201 S7
28KFCA 7Q 362 2 12001 5201 58
2BKCFA 53  4C22 54 6002 2 12001 5201 59
5 2ekCLA 2 363c1 8 1092 5201 6
28KACA 2 12021 5201 61
! 28KLFA 61 62 5201 62
28KLLA 2 36303 ’ 5201 63
28JMCD 2 1201 5201  6&
2BJAFD 2 26(C1 9 504002 5201 &5
20J0FD 2 263t 72 «h2 5201 66
2BJECF 2 WACC1142 602 10 10002 5283 67
280BSE162 6f2 2 5001 5251 68
) 28PESE 2 128f1 . 6052 10 1002 5201 69
& 280ESE 2 531 10 102 5 1002 $201 70
‘ 28€S€CS 2 12074 520t 71
o 28JSCS 2 12001 s201 T2
28P0CS 2 6371 5201 73
291J4C4 2 6001 5201 76
! 2BBNCC 2 12001 8 %202 70 602 8 20602 5201 75
288TCC 2 1001 5201 76
28e]LC 2 1003 s261 77
20ICCT 2 120C1 & 9302 70 602 3 12001 5201 8
20kCCT 2 12003 8 9332 70 602 3 12001 5201 78A
26JCLYT 2 1001 3 50001 5201 79
2RINCT 2 12004 70 602 3 12001 5201 b
28J0LT 2 10Ct 3 50001 8 1002 5201 81
28IACC 2 12001 7C 242 70 602 2  sC02 5201 62
28JALC 2 1800Cs 3 50001 8 1002 s201 83
28J0CL 8 40002 70 602 2 360803 5201 84
8JLLL 2 5001 5201 85
28JTCL 2 5001 3 50001 6201 86
2BJSLL 2 260001 3 S0001 S5 4002 6 1002 27 1002 32 1002 5201 87
28 36  1L,02 & 1002 51 1002 &5 1002 &6 1082 70 1002 5203 87A
28PSLL 2 204 5201 88
Figure 1I-3-C-2, 80-Column Card Image
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is a reflection of the data placed in data file 6. Across the top at far
left is the title, PRIMARY EOH, and to the right is EOH, item code number,
followed in the next column with AMT and so on, The first line states that
the primary equipment item code number 21 has a secondary item in

the quantity of 21, There are no other secondary items associated with

item code 21, Formats of secondary equipment can be reviewed for validation.
Should an error be found it may be traced directly to the 80-columm card
printout and corrected.

4, UNIT TYPE DESIGNATOR BREAKDOWN TABLE., The third type printout is that of
unit type designator breakdown table for either Red or Blue forces illustrated
in Figure II-3-C-4, This table is for the senior and subordinate unit
relationship and reflects the data loaded onto data file 53, At the far

left is the UTD for the senior unit. At the right of that column are the
UTDs of the subordinate units assigned to that senior unit, Beneath each
subordinate UTD is the number of these subordinate unit types that are
assigned to the senior unit. Again, these may be used to check the accuracy
of information entered in the data base. Apparent errors can be checked
against the punch card 80-column printout and the errors on a zpecific card
are detected.

5. UNIT TYPE DESIGNATOR (UTD) DIRECTORY. The fourth type printout for
TOE constant data input is illustrated in Figure II-3-C-5, The purpose of
this printout is to display the number of basic and complex units that are
in the total force structure. This printout reflects the data entered onto
data file 51. At the far left of the figure is the label index. To the
right and along the top line 1s the number 142; this number has been
assigned by the computer to the unit AALL. On the line labeled amount
beneath AALL is the number 1; thus, in the entire force there is one AALL
unit, and it has been assigned the index number of 142. Within this print-
out, the UTDs of all basic units are listed first--alphabetically sorted--
followed by the complex units alphabetically sorted. The index numbers of
the basic units provide a rapid reference to the printout of the TOE table.

6., AUTHORIZED PERSONNE.. AND EQUIPMENT. The fifth type TOE data printout

is illustrated in Figure II-3-C-6., For each basic UTD, the UTD index

number and number of authorized personnel are shown at the left. Authorized
equipment is shown in terms of the equipment item code, amount authorized to
the unit, amount authorized on unit trains, and means of distribution

(1 = unit, 2 = supply point distribution). The amount authorized to the unit
and on trains is reflected on data file 50,

II-3-C-4
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APPENDIX D

SOURCE LISTINGS FOR CONSTANT DATA INPUT PROCESSOR ORGANIZATION AND EQUIPMENT

’ (AVAILABLE UNDER SEPARATE COVER)
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CHAPTER 4

TASK ORGANIZATION DATA INPUT PROGRAMS

1. INTRODUCTION. The Task Organization data input programs create and load
the unit status and supply status files and the authorized equipment file.

The contents of these files are controlled by the Organization and Equipment
data and the Task Organization data describing the unit resolution and command
and support relationships among units.

2. ROUTINES:. The Task Organization data input programs consist of the routines
described below.

a. Routine ECHLON. The principal controlling routine is ECHLON. This
routine creates and loads the unit status and authorized equipment files. It
controls the reading and editing of appropriate data cards.

b. Routine RECOGl. The task organization data cards are read by routine
RECOG1l and the data are returned in arrays stored in common.

c¢. Rowutine COMMCK. Routine COMMCK determines if a card read is a comment
card. If not, it prints the card image. If a card is not terminated by a
period, the next card is read.

d. Routine COMPRS. Blank spaces are compressed out of data card images
by routine COMPRS.

e. Routine CFIND. Routine CFIND is a utility routine which searches a
card image for a specified character and returns the location of a match if
one is found.

f. Routine BLNKOT. A complete card image is filled with blanks by
routine BLNKOT.

g. Routine CORDIN. Routine CORDIN searches a card image for a pair of
X-Y coordinates and returns the coordinates in memory.

h. "~ Routine SUPORT. Routine SUPORT reads support data and establishes
the necessary support linkages. The support may be general support, direct
support, reinforcing, or general support/reinforcing.

i. Routine SEQUEN. The routine that controls the creation of records
for all units on the unit status file is SEQUEN. It calls routines TOEPUT,
UPDATE, RELATR, and SUPPLY upon completion.

j. Routine TOEPUT. Routine TOEPUT fills the unit status record and
authorized equipment record for a unit and places them on the data files.
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k. Routine UPDATE. Updating of quantities of equipment and personnel
on hand and authorized is performed by routine UPDATE for all units with
subordinates. The quantities include the total of all quantities :sent in
subordinate units.

1. Routine CRAT3l. Supply status records are created by routine CRAT3l
and placed on the supply status file.

m. Routine RELATR. Routine RELATR inserts properly coded indications
of supporting roles into all unit status records of a force.

n. Routine SUPPLY. The supply source for each unit is placed in the
supply status records by routine SUPPLY.

o. Routine TALLY. Routine TALLY verifies that all task organization
requirements have been satisfied.

3. FILES. The following data files are created and loaded by the Task
Organization data input programs:

. Unit status file - data file 1
Supply status file - data file 31

. Authorized strength file - data file 50
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APPENDIX A

TASK ORGANIZATION DATA LOAD INPUT REQUIREMENTS

Complete descriptions of the constant data load input requirements for
task organization are documented in Appendix A, Unit Representation Input
Requirements, to Chapter 3 of the Period Processor (Section IV).
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APPENDIX B

TASK ORGANIZATION DATA INPUT PROGRAM DESCRIPTIONS

1. INTRODUCTION. The task organization input date are loaded by the group
of routines described in this appendix that are controlled by the routine
ECHLON. For the set of data describing the task organization of one force,
processing is accomplished in three passes. First, the basic organization
input cards are read, recognized, and plaeced in a common storage area by
RECOGLl and supporting utility routines called from ECHLON. Second, ECHLON
calls the routine SEQUEN that constructs unit status records (data file 1)
and supply status records (data file 31) using the input dats. Finally,
routine SUPPLY reads the supply point data and sets appropriste entries on
the supply status records. Variables are passed from RECOGl to SEQUEN with
a set of arrays in common. The three common areas for this set of loading
routines are as follows:

a. Common ONE (Labeled Area):

Variable Base Address Contents
IFNT(56,3) 1 File name table.
UID(2,600) 169 Unit identifications in load order.
ICLASS(200) 1369 Equipment type classes.
IDUM(200) 1569 Not used.
NBLUE 1769 Totel number of blue units.
NRED 1770 Total number of red units.

b. Common TWO (Labeled Area):

Variable Base Address Contents
EVTBLE(4000) 1 Records 1 and 2 of data file 51 unit

type designator and number allowable.
UIDTAB(2,1000) Unit identifications in IUID order.

¢. Blank Common (Unlabeled Area):

Variable Base Address Contents
LIST 1l List flag: 1 = list, 0 = no list.
NU 2 Total number of units in table.
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Varisble Base Address Contents
LEV(600) 3 Level (echelon) of unit.
ITOE(600) 603 Unit type designator tables.
XLOC(600) 1203 X coordinates of units.
YLOC(600) 1803 Y coordinates of units.
USUP(2,600) 2403 Unit being supported.
NSUP(600) 3603 Types of support.
MAXLEV 4203 Highest level (echelon) of & unit.
KEND L202 Total number of records on data file
3l1.
123 Lz05 Data file 23 pointer.
IRATE 4206 Consumption rete of food supplies.

2. ROUTINE ECHLON:

a. Purpose. ECHLON is the controlling routine in the sequence of
routines designed to build a task organization including unit status records,
supply stetus records, and unit authorized strength records.

b. Input:
(1) Task organization data.
{(2) TOE data.
(3) Supply data.
e¢. Output. ECHLON builds data file 1 (unit stetus), date file 31 (sup-
ply status), data file 50 (authorized strength), and data file 23 (unit
composition).

d. Logical Flow (Figure II-b-B-1):

(1) Block 1. Call GETFLE to get the file name table from disk and
place it in common.

(2) Block 2. Call REMOVE to remove data files 12, 23, and 31 from
the file name table (IFNT) and remove the corresponding date from the disk
storage area.

(3) Block 3. Call CREATE to create & new file in IFNT for data
files 12, 23, and 31.
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ECHLON
1
L GET FILE
cs‘rmnz ————— NAME TABLE
FROM DISK
i
e REMOVE DATA
WLVE ~~ —=<| s
REMO 12, 23, 31
Sp—
s,
CREATE DATA
oA - _— - FILES
CREA 12, 23, 31
'
GET UTD
Gm“‘-’- L — — — — = TABLE FROM
DATA FILE 51
| H
PUT UTD
TABLE IN
EVIBLF ARRAY
! s
READ
ONE
CARD
L1
ZERO DATA
FILE 1

Figure II-4-B-1. Routine ECHLON (Continued on Next Page)
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9
CALL
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COMMCK

Figure II-4-~B-1. Routine ECHLON (Continued)
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Figure II-/-B-1. Routine ECHLON (Continued)
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DATA FILE 31

Figure II-4-B-1.

| I

LIST TOEe

Routine ECHLON (Concluded)
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(4) Block 4. Call GETRCD to retrieve the unit type designator table
from data file 51.

(5) Block 5. Put the unit type designator table into the EVTBLE array.
(6) Block 6. Read one card from task organization.

(7) Blocks Ll and 7. Zero the unit status file (data file 1) and
the authorized strength file (data file 50).

(8) Block 13. Call COMPRS to put card image into a compressed form.

(9) Block L7. 1If this is not an operation card (first card), control
goes to block L35.

(10) Blocks L5 and 9. Read the next card and call COMPRS to compress
the characters.

(11) Blocks 10, 11, and 12. Call routine COMMCK to process this
card if it is a comment card. If this is not a task card, control transfers
to block L7.

(12) Block 13. Blank arrays UID, XLOC, YLOC, USUP, and ITOE. Zero
arrays LEV, NSUP, MAXLEV, and NU.

(13) Block 14. Call RECOGl to read the task organization data cards
and place the input data into computer memory. If there were any errors in
RECOGl control transfers to block L5.

(14) Block 15. Call SEQUEN to build the unit status file. When
control returns from this routine, control transfers to block L5.

(15) Block L35. Blue was processed with the first pass. If a second
pass has not been made to process the Red units, return to block L5.

(16) Block 16. If the last card read was not a FINIS card, control
goes to block LS.

(17) Block 18. Call TALLY which lists the units' TOEs.

(18) Block 19. REMOVE is called to remove data file 12 from IFNT.
Data file 12 passes the data from routine TOEPUT to UPDATE.

(19) Block L31. If all units have been processed, control returns
to the calling routine.

(20) Block 20. Fill the LEV (echelon level of a unit) array from
data file 1.

(21) Block 21. 1If this unit does not have a location, control goes
to block L31.
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(22) Block 22. Build the supply status record for data file 31.
Control goes to block L31.

3. ROUTINE RECOGl:

a. Purpose. RECOGl reads task organization input data cards and places
the input data into computer memory. Data are placed in a series of data
arrays with the location within each array reflecting the sequence that data
cards were read.

b. Input:

(1) Task organization data cards.
(2) Common blocks from routine ECHLON.

c. Output:

(1) RECOGl lists all data cards as they are read.

(2) RECOG1 sets the following common variables: UID, ITOE, XLOC,
YLOC, NSUP, UPSUP, LEV, MAXLEV, and NU.

d. Logical Flow (Figure II-4-~B-2):

(1) Block L120, 1, and 2. A data card is read and routine COMPRS
is called to compress any blanks out of the card image. Routine COMMCK is
then called to determine if this is a comment card and to process it.

(2) Block 3 and L451. A check is made to determine if this is a
support card. If it is, an error message is printed, the error flag is set,
and control returns to the calling routine.

(3) Block 4. If there is not a period on the card, this unit's
description is not complete, and control is transferred to block L120.

(4) Block 5. If this card is an end-of-unit card, control transfers
to block L240.

(5) Block 6, 7, and 8. Set level indicator array for unit. If the
new level is greater than the maximum level variable, reset the maximum
level variable.

(6) Block 9. If this is a superior unit, transfer control to
block L150.

(7) Block 10. If the level indicator of this basic unit equals one,
transfer control to block 1l.

(8) Block L150 and 13. 1If this is a superior unit, increment the
level indicator.
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Figure II-4-B-2.

CALL
COMPRS

(8]

YES

L451

SET
ERROR
FLAG

Routine RECOGl (Continued on Next Page)

WRITE
ERROR
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7
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SET
> MAXLEV MAXLEV =
? LEVEL

YBS

INCREMENT
i LEVEL
INDICATOR

- Figure II-4-B-2. Routine RECOG1 (Continued)
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& Figure II-4-B-2. Routine RECOGl (Continued)
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- Figure II-4-B-2. Routine RECOGl (Continued)
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- Figure I1-4-B-2. Routine RECOG1l (Continued) 4
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Figure 1I-4-B-2. Routine RECOG1 (Concluded)
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(9) Block L155 and L70. If the first character of the unit
identification (UID) is not B or R, or there has been a change in the
force, transfer control to block 11.

(10) Block L180 and 14. If this is not a superior unit, locate first
parameter separator in card.

(11) Block L185 and 15. If the number of characters in the UID is
less than eight, write an informative message, right fill the UID with zeros,
and transrer control to block 17.

(12) Block 16 and 161. If the number of characters in the UID
is greater than eight, write an error message.

(13) Block 17. A check is made to determine if this UID has
previously been loaded. If it has, transfer control to block 1ll.

(14) Block L260. Load the eight characters of UID into UID array.

(15) Block L280. A check is made to determine if there are any
more parameters to process in the card image. If there are not, transfer
control to block L400.

(16) Block 18, L290, and 21. If the next parameter is a location
parameter, call routine CORDIN to extract the X and Y coordinates, load
the coordinate arrays, and transfer control to block L280.

(17) Blocks 19 and L300. If the next parameter is a unit type
designator parameter, load the parameter into the unit type designator array,
and transfer control to block L280.

(18) Blocks 20, L285, and 22. 1If the next parameter is not a support
parameter, write an error message, set the error flag, and transfer control
to block L280.

(19) Blocks L330 and L331. Call routine SUPORT to extract the
support data, load the data into the support arrays, and transfer control
to block L280.

(20) Block L400. 1Increment the unit counter and transfer control
to block L120.

(21) Block L420, 23, and 24. If the UID identified in the end-of-
unit card has not been loaded write an error message, set the error flag and

transfer control to block L120.

(22) Blo-=k L450. Decrement the level counter.

(23) Blocks 25 and 26. If the decremented level is n.t equal to the
level of the unit in question, write an error message.

(24) Blocks 27 and L452. If the decremented level is not equal to
one, transfer control to block L120; otherwise, list the UIDs, :ach associated

I1I-4-B-15
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unit type designator, X and Y coordinates, support type, and level. Return
control to the calling routine.

(25) Blocks 11 and 12. Write an error message, set the error flag,
and transfer control to block L120.

4. ROUTINE COMMCK:

a. Purpose. COMMCK reads from the character word array and identifies
comment cards.

b. Input Variables:

Name Source Contents
CCARD Call Compressed character array.
ICARD Call Word array.
JCHAR Call Last character column to search.
IGO Call Comment card flag.

c. Output. COMMCK compresses the card image and returns a flag if it is
a comment card. If IGO equals 10, it is a comment card; if IGO equals 5, it
is a data card.

d. Logical Flow (Figure II-4-B-3):

(1) Block 1. If the card is a comment card, set IGO equal to 10 and
return control to the calling routine.

(2) Block Ll. Print the card array on the printer in a 20A4 format.

(3) Block 2. If the last character of the card is a period, it is
the end of data. Return control to the calling routine.

(4) Block 3. The end of data was not read; so, read another card
image.

(5) Block 4. Call COMPRS to compress the next 80-column card image.
Control goes to block L1.

5. ROUTINE COMPRS:

a. Purpose. COMPRS puts cards into compressed form for up to 80
compressed characters.

b. Input Variables:

Name Source Contents
ICARD Call Card image array (four characters per word).
CCARD Call Character array.
JCHAR Call Number of compressed characters.
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CALL
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Figure II-4~B~-3. Routine COMMCK
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¢. Output. Puts the nonblank characters into an array.

d. Logical Flow (Figure II-4-B-4):

(1) Block 1. The loop that passes through each word of the card is
initialized or incremented.

(2) Block 2. The loop that passes through each character of the
card word is initialized or incremented.

(3) Block 3. Call routine MVCHAR to extract the selected character
of the word and place it left justified in a test variable.

(4) Block 4. 1If the test variable is blank, transfer control to
block 7.

(5) Blocks 5 and L20. 1If the total number of characters in this
statement exceeds 80, write an error message and return control to the
calling routine.

(6) Block 6. Increment a charact-r counter and move the character
into the character array.

(7) Block 7. If this is not the last character of the word, transfer
control to block 2.

(B) Block 8. If this is not the last word of the card, transfer
control to block 1; otherwise, return control to the calling routine.

6. ROUTINE CFIND:

a. Purpose. CFIND searches for a character and returns the column number
it is in. If the character is not found, it returns 100.

b. Input Variables:

Name Source Contents
CCARD Call Compressed character array to search.
KK Call Starting column for search.
LCHAR Call Last character column to search.
KCHAR Call Character to search for.

c. Output. CFIND sets LCHAR to the number of the column where the
character is found. If the character is not found, set LCHAR to 100.

d. Logical Flow:

(1) Search the character array for the character requested.

(2) 1If the character is found, let LCHAR equal column number and
return control to the calling routine.

(3) 1If the character is not found, lec LCHAR equal 100, and return
control to the calling routine.
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7. ROUTINE BLNKOT:

a. Purpose. BLNKOT places blanks in a card image array.

b. Input Variables:

Name Source Contents
ICARD Call The card array to be blanked.

¢. Output. Returns a blank 20-word array to the routine.
d. Logical Flow:

(1) Set ICARD(20) equal to blanks.

(2) Return control to calling routine.

8. ROUTINE CORDIN:

a. Purpose. CORDIN places the card image of X and Y coordinates into
memory storage locations.

b. Input Variables:

Name Source Contents
CCARD Call Character array.
JCHAR Call Number of characters.
K Call Starting column for search.
X Call X coordinate.
Y Call Y coordinate.

INFT(56,3), NBLUE, and NRED, and BLANK from common ONE are also input.

c. Output. CORDIN places the X and Y coordinates from the CCARD array
onto memory.

d. Logical Flow (Figure II-4~B-5):

(1) Blocks 1 and 2. Find the beginning of the X coordinate in the
character array. Call CFIND to find the end of the X coordinate. This is
done by checking for the dash (-) character.

(2) Block 3. Place the X coordinate in memory.

(3) Blocks 4 and 5. Call CFIND to search for the end of the Y
coordinate. When an asterick (*) is found, the Y coordinate is placed onto
memory and control returns to the calling routine.
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3 ' (4) Blocks 6 and 7. If no coordinates are found an error message
i is printed and control returns to the calling routine.

; 9. ROUTINE SUPORT:

a. Purpose. SUPORT decodes data to determine the unit receiving support
and the type of support it is to receive.

b. Input Variables:

L ke A e A

Name Source Contents
CCARD Call Cumpressed character array.
K Call Starting character column in compressed array.
i JCHAR Call Number of compressed characters.

c. Output. SUPORT returns the type of support and the unit to receive
it through the variable UNIT. The type of support is returned through K
as follows:

. If K = 0, general support
) . If K= 1, direct suypport
! . If K= 2, reinforcing
i . If K = 3, general support/reinforcing.

d. Logical Flow (Figure II-4-B-6):

(1) Block 1. If the support type is direct, transfer control to
block L50.

(2) Block 2. 1If the support type is reinforcing, transfer control
to block L70.

' (3) Block 3. 1If the support type is general, transfer control to
block L25.

(4) Blocks 4 and 5. 1f the support type is not general support/
reinforcing or the supported unit is of the opposing force, transfer control
to block 11.

(5) Blocks 6 and 7. Load the character representation of the
supported unit into a temporary array, set the support type flag equal to
three, and transfer control to block L90.

: (6) Blocks L50 and 8. If there is a syntax error in the support
g unit or the supported unit is of the opposing force, transfer control to
block 11.

(7) Blocks 9 and 10. Load the character representation of the
supported unit into a temporary array, set the support type flag equal to
one, and transfer control to block L90.
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(8) Blocks 11 and 12. Write an error message, set the support
type flag equal to zero, and return control to the calling routine.

(9) Blocks L70 and 15. 1If there is a support type syntax error
or if the supported unit is of the opposing force, transfer control to block
11.

(10) Blocks 16 and 17. Load the character representation of the
supported unit into a temporary array, set the support type flag equal to
two, and transfer control to block L90.

(11) Block L25. Set the support type flag equal to zero.

(12) Block L90. Call routine MVCHAR to transfer the supported
unit from the temporary array to the UNIT variable array, and return control
to the calling routine.

10. ROUTINE SEQUEN:

a. Purpose. SEQUEN is the main routine that builds the unit status
file.

b. Input Variables:
(1) Common ONE and blank common area from ECHLON.
(2) Supply class data from data file 11.

c. OQutput. SEQUEN places all units and subordinates on the unit status

c. Logical Flow (Figure II-4-B-7):

(1) Block 1. Set the number-of-units counter to zero. Initilize
UID temporary storage variable with first UID of force.

(2) Block 2. Set the force flag to 428 for the Blue force or
429 for the Red force.

(3) Blocks 3 and L10. Call routine GETWRD twice: once, to retrieve
the supply classes from data file 11; and once, to retrieve the consumption
rates from data file 11.

(4) Block L105. Set the start point for the level search to one.

(5) Block 4. If the MAXLEV variable is equal to one, all units have
been processed and control transfers to block L180.

(6) Blocks L1000 and 5. A search is made from the start point

through the total number of units for a unit of which the level is equal to
the MAXLEV variable. 1If one is not found, transfer control to block L165.
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(7) Blocks L120, 6, and 7. Set pointer for superior unit of
maximum level unit found, call routine IUIDF to determine if the superior
unit has previously been placed in the UID table, and increment the number-
of-units counter.

(8) Blocks 8, 9, and 10. If the superior UID has previously been
placed in the UID table, an error condition exists; there being two units
with the same UID. An error message is written and control returns to the
calling routine.

(9) Blocks L140 and 11. Routine ADDUNT is called to add the superior
unit to the UID table, and the pointer for the subordinate UID with the
maximum level is reinitialized.

(10) Block 12. 1Initialize or increment do index to pass through
the force from the first maximum level unit to the end of the force.

(11) Blocks 13 and L170. 1If the level of the unit being examined
is less than MAXLEV, reset the start point for the level search to that of
the present unit, and transfer control to block L100.

(12) Block 14. If the level of the unit being examined is greater
than the maximum level variable, transfer control to block L150.

(13) Blocks 15 and 16. Call routine IUIDF with the present
subordinate UID as an argument to determine if it has previously been
loaded in the UID tables. If it has, a call is made to routine UPDATE to
update its superior unit's status record, and control is transferred to
block L150.

(14) Blocks 17, 18, and 19. A call is made to routine ADDUNT to
add the present subordinate unit UID to the UID tables, the units counter
is incremented, and a call is made to TOEPUT to load unit status and
authorized strength records for this unit.

(15) Blocks L150 and L165. If all the units of this level have
been processed, decrement the MAXLEV variable and transfer control to block
L105; otherwise, transfer control to block 12.

(16) Block L180. A call is made to routine IUIDF to retrieve the
IUID of the first unit in the force.

(17) Blocks 20, 21, and 22. A call is made to routine UPDATE to
load the first unit in the force's unit status record, a call is made to
routine RELATR to update the supporting roles of the units in the unit
status record; a call is made to routine SUPPLY to load the supply data
into the unit status record; and, control returns to the calling routine.
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11. ROUTINE ADDUNT:

a. Purpose. ADDUNT places the UID of a newly defined unit into a
space available within the UID versus IUID cross reference table and returns
the IUID allocated for the unit.

b. Input Variables:

Name Source Contents
UID Call Unit i&entification code.
IUID Call Integer unit identification.
BCOUNT ONE Number of Blue units in cross reference table.
RCOUNT ONE Number of Red units in cross reference table.

c. Output. ADDUNT returns the IUID allocated for the new uuit to the
calling routine.

d. Logical Flow. Set the appropriate IUID of the Red or Blue force
unit to be allocated and place the UID in the cross reference table. Return
control to the calling routine.

12. ROUTINE TOEPUT:

a. Purpose. TOEPUT fills the unit status and authorized equipment records
for a basic unit.

b. Input Variables:

(1) Common ONE and blank common areas.

(2) Other Variables:

Name Source Contents
IA Call Location in common of data for unit to be
treated.
NREC Call Record number within data file 1 allocated

for unit's status record.

IKP2 Call Record number within data file 1 allocated
for the unit's superior.

EVTBLE TWO Unit type designator table.

. c. Output. TOEPUT outputs the unit status record on data file 1 and
" the authorized strength record on data file 50 for the unit created.




.

d. Logical Flow (Figure II-4-B-8):

(1) Block 1. The UID, UTD, and X and Y coordinates of the unit
are loaded into their appropriate places in the data file 1 record array.

(2) Blocks 2 and 3. The UTD index table of data file 51 has been
loaded into the variable array EVTBLE. The part of this table that holds
basic UTDs is searched for a corresponding UTD. The ordinal of this match
will give an index to data file 52 to retrieve equipment on-hand and in
trains data. If a corresponding UTD is found, transfer control to block
L30.

(3) Blocks L261 and 4. If processing goes to this block, the UID
of the unit is complex, and the complex part of the UID table is searched
for a corresponding UTD. The ordinal of this corresponding UTD gives an
index to data file 53 to retrieve a breakdown of the complex UTD. If a
corresponding UTD is not found, transfer control to block L263.

(4) Blocks L270, 5, and L271. 1If the original UTD of the unit is
being processed, that UTD and the numeral 1 are loaded into a UTD and count
array (TALLY array) that contains all UID types and amounts used to build a
unit.

(5) Blocks 6, 7, 8, and 9. When a UTD must be separated into basic
UIDs a data file 23 record is built for that unit. If the data file 23 record
has not previously been built for this unit, the data file 23 record array
is loaded and a call is made to routine PUTRCD to place the record onto
data file 23. The pointer to that record is placed into the data file 1
record array.

(6) Blocks L272 and 10. A do loop is established to access
the entries within the retrieved data file 53 record. The odd-numbered
words of a data file 53 record are the authorized UTD types, the even-
numbered words are the amounts authorized. If the present UTD entry is
blank, all UTDs in the record have been accessed and control transfers to
block L280.

(7) Blocks 11 and 12, A pointer for a UTD holding array and the
corresponding array that contains the different UTD types is incremented.
The UID is loaded into that position in the array. The number of such UTDs
is multiplied by a multiplication factor, derived from the number of units
superior to the authorized unit, and is loaded into the count array.

(8) Blocks 13, L277, and 14. I1f the present UTD has been previously
processed for this unit, the TALLY array count is updated for that unit;
otherwise, the UTD is loaded into the UTD TALLY array and the count is
loaded into the count TALLY array.

(9) Block L280. 1If processing of the current data file 53 record
is not completed, transfer control to block L272.
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(10) Blocks 15 and 16. If the complex UTD for this unit does not
reduce to more basic units, transfer control to block L263. If the complex
UID for this unit breakdown is to more than 200 basic units, transfer control
to block L305.

(11) Block 17. At this point at least one record has been retrieved
from data file 53 and placed in a holding array. This array indicates that
the UTD is divided into more basic UTDs. A do index is initialized or incre-
mented to pass through this array.

(12) Blocks 18, 19, and 20. 1If a UTD is found in the holding array
that is not a basic UID, the holding array start point is updated, the count
multiplication factor is set, and control is transferred to block L261.

(13) Blocks L310 and 21. <Call routine GETRCD to retrieve the data
file 52 equipment-on-hand and in-trains data for this UTD and update total
equipment-on-hand required and in trains.

(14) Block L290. If all UTDs in the holding array have not been
processed, transfer control to block 17.

(15) Blocks 22, 23, and 24. A call is made to routine PUTRCD to
load the trains data onto data file 12, and if the unit has a location, a
call is made to routine CRAT3l to create data file 31 records for this unit.

(16) Blocks L305, 25, and 26. The TALLY data are written onto a
scratch file. The appropriate data are locaded into the data file 1 and data
file 50 record arrays, and a call is made to PUTRCD to output a data file 50
record. Control is then transferred to block L330.

(17) Blocks L30, 27, and 28. The TALLY unit type designator data
are written onto the scratch file. 4 call is made to routine GETRCD to
retrieve the appropriate data file 52 on-hand equipment record and that data
are loaded into the data file 1 record array.

(18) Blocks 29 and 30. A call is made to routine GETRCD to retrieve
the appropriate data file 52 trains data and then a call is made to routine
PUTRCD to load that data into data file 12.

(19) Blocks 31 and 32. If the unit in question has a location, call
routine CRAT31 to create the appropriate data file 31 records for that unit.

(20) Block L330. Load the data file 1 record array with the IUID
of the unit and its superior unit.

(21) Blocks 33, 34, and 35. Call routine PUTRCD to load data file
50, update data file 1 record array, and call PUTRCD to load data file 1.

(22) Block L263. Write an error message and return control to the
calling routine.

11-4-B-40




i
t
|
f
|
[

13. ROUTINE UPDATE:

a. Purpose. UPDATE fills the unit status record (data file 1) and
the authorized equipment strength record (data file 50) of a unit that has
subordinate units and adjusts unit status records of subordinate units if
required.

b. Input Variables:

(1) Common ONE and blank common area.

(2) Other Variables:

Name Source Contents
IA Call Location in common of data for unit to be
treated.
NREC Call Record number within data file 1 allocuted

for unit's status record.

IKP2 Call Record number within data file 1 allocated
for the unit's superior.

IFORCE Call Indicates Red or Blue unit.
NI Call Number of subordinates pointer.
EVTBLE TWO Unit type designator (UTD) tables.

c. Logical Flow. (Figure II-4-B-9):

(1) Blocks 1 and 2. Initialize all variables and arrays to be
used in this routine. Set the level parameters of the unit to be updated
and the unit's immediate subordinates.

(2) Block 3. Set up a loop that will pass from the first unit after
the unit to be updated to the end of the force.

(3) Block 4. If the next unit has a level less than or equal to
the level of the updating unit (BOSS) it is not subordinate to that w..ut,
and control transfers to block L37.

(4) Block 5. If the next unit has a level which is greater than
that of its immediate subordinates this is a new echelon, then transfer
control to block L30.

(5) Blocks 6 and 7. Call routine IUIDF to retrieve the IUID ot

the subordinate unit, and call routine GETRCD to retrieve the unit status
record of that unit.
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(6) Blocks 8 and 9. If the unit has a location or if the unit iz
a complex nominal unit, transfer control to block L35.

(7) Blocks 10 and 11. There is at least one subordinate urnit with
no location; set the NOLOC flag equal to one and sum the equipment on hand
into a sums array.

(8) Block 12. Increment the no-location subordinate count and
place the IUID of the subordination with no location into a list of basic
subunits.

(9) Blocks 13 and 1l4. Call routine GETRCD to retrieve data file 12
trains data for this subordinate and sum into an array of train strengths
for basic units. Transfer control to block L33.

(10) Blocks L35 and 15. Set the UPFLAG parameter equal to one for
a complex unit, and call routine GETRCD to retrieve data file 12 trains
data for this unit.

(11) Block 16. If this unit is not a nominal unit (i.e., basic with
location), transfer control to block L778.

(12) Blocks 17 and 18. Sum data file 12 trains data into the
nominal trains data array, increment the nominal unit's subordinate count,
and place the IUID of the nominal unit into list of subordinate nominal
units. Transfer control to block L33.

(13) Block L778. Sum data file 12 trains data into the complex
unit trains data array.

(14) Block L33. Sum personnel strength.

(15) Blocks 19 and 20. Call routine GETRCD to retrieve data file
50 authorized personnel strength and add to authorized personnel strength
array.

(16) Blocks 21 and 22. Increment subordinate unit counter and load
subordinate IUID into subordinate unit list. Also load subordinate UTD into
subordinate UTD list.

(17) Block L30. If there are more units in this force to be
processed, transfer control to block 4.

(18) Blocks L37 and 23. If there were more than 10 subordinate
units, write an error message and return control to the calling routine.

(19) Blocks 24 and 25. A search is made for the superior UTD in the
complex UTD table. If it is found, transfer control to block L5S5.
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(20) Blocks 25, 26, and 27. 1If the superior UTD was not found in
the complex part of the UTD table, a search is made to determine if it is
a basic UTD. If it is not complex or basic, an error message is printed,
and control returns to the calling routine.

(21) Blocks L201 and 28. Call routine GETRCD to retrieve authorized
on-hand equipment quantities and sum into unit status record equipment=-on-
hand array.

(22) Blocks 29 and 30. Call routine GETRCD to retrieve authorized
train quantities and sum into basic trains quantity array.

(23) Blocks 31 and 32. Set the NOLOC flag equal to one, write the
UTD data to the scratch file and transfer control to block L82.

(24) Blocks L55 and 33. Write the UTD data to the scratch file
and call routine GETRCD to retrieve a data file 53 record to check the
UTD breakdown of the superior UTD.

(25) Blocks 34 and L82. If the UTDs of the subordinate units do
not correspond with those defined in the retrieved data file 53 record,
write an informative message.

(26) Blocks 35 and L170. If there is one subordinate unit with no
location, set superior unit equipment quantities to contents of equipment-
on-hand array, and transfer control to block L18l.

(27) Blocks 36, 37, 38, and L150. If the superior unit and all its
subordinates have locations write an error message, and zero the superior
unit locations. Set the UPFLAG parameter equal to two for a nominal unit.

(28) Block 39. Recompute the BOSS on-hand equipment and trains
Juantities.

(29) Block L18l. Call routine CRAT3l to create data file 31 records
for the superior unit.

(30) Blocks 40, 41, and 42. Set the superior unit's status record
parameters, and call routine PUTRCD to load the superior unit's status
record and data file 50 record.

(31) Block 43. The on-hand equipment quantities of any subordinate
unit are changed to percent.

14. ROUTINE CRAT31:

a. Purpose. This routine builds the supply records for vehicles
and trains and places them on data file 31.

b. Input Variables:

(1) Common ONE and blank common area.
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(2) Other Variables:

Name Source Contents
IEOCH Call Equipment quantities authorized on hand.
IEAUTH Call ) Equipment quantities authorized in trains.
KSTART Call Beginning record on data file 31.
ICOMSP Call Consumable supplies.
IPERS Call Number of personnel authorized.

c. Output. The supply status records are put on data file 31.
d. Logical Flow (Figure I1I-4-B-10):
(1) Block 1. Zero the working area.
(2) Block 2. Enter into the IVC31l array the quantities consumable
supplies authorized on hand and in trains. Begin loop to process all

equipment items.

(3) Blocks 3 and 4. If this item is a major item, place the quantity
authorized on hand into array IVC3l.

(4) Block 6. If this item is not a major item, enter the quantities
authorized on hand and in trains inte IVC3l.

(5) Block 7. ADDRCD places array IVC3l on data file 3l.

(6) Blocks 8 and 9. Zero array IVC3l. 1If all equipment items
have not been processed, control goes to block 3.

(7) Block 10. Put the number of personnel on data file 31. Return
control to the calling routine.

15. ROUTINE RELATR:

a. Purpose. RELATR inserts properly coded indicators of supporting
roles into unit status records of a force.

b. Input Variables. Common ONE and blank common area.

c. Output. RELATR outputs the unit status records with appropriate
supporting role entries.

d. Logical Flow (Figure II-4-B-11):

(1) Block 1. A do loop is initialized or incremented to pass
through all the units of a force.
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‘ Figure II-4-B-10. Routine CRAT31
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! CALL PUTWRD TO

7
WRITE 1es . DOES UNIT
ERROR SUPPORT
MESSAGE MORE THAM 10 OTHER UNITS?
]

Figure II-4-B-11. Routine RELATR (Continued on Next Page)

II-4~B-52

[N P T WSO




L50

PLACE TYPE OF
SUPPORT IN
SUPPORTED
UNITS ARRAY

i RETURN SUPPORTED
UNITS SUPPORTING

ARRAY
10 FILE
10
L60
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IUID IN STATUS
RECORDS OF SUB~
ORDINATE UNITS

Figure II-4-11. Routine RELATR (Concluded)
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(2) Blocks 2 and 3. IUIDF is called to retrieve the IUID of the
indexed unit. If that unit is not a supporting unit, transfer control to
block L60; otherwise, control proceeds to block 4.

(3) Block 4. IUIDF is called tc : . -ieve the IUID of the supported
unit.

(4) Block 5. The type of support is biased by 10000, the IUID of
the supported unit is added to it, and a call is made to routine PUTWRD to
place this variable in the unit status record of the supporting unit.

(5) Blocks 6, 7 and 8. A call is made to the routine GETWRD to
retrieve the IUIDs of any unit that this supported unit in turn supports.
If it supports more than 10 units, an error message is written, and control
is transferred to block L60.

(6) Blocks L50 and 9. The type of support provided bv the original
supporting unit is biased by 10000, the IUID of this unit is added to it,
and this value is placed in the first vacant location of the supported unit's
supporting array. This array is placed in the unit status record of the
supported unit.

(7) Blocks L60 and 10. The first and third character of the supporting
unit's UTD are extracted. If they are B and M, this unit is a division and
the division counter is incremented. 1If this is not a division, transfer

control to block L10.

(8) Block 11. The IUID of the division is placed in the unit status
record of every unit subordinate to it.

(9) Block L10. If all units have been processed, a return is made
to the calling routine. If there are other units to be processed, transfer
contrcl to block 1.

16. ROUTINE SUPPLY:

a. Purpose. SUPPLY builds the supply source portion of a supply
status record.

b. Input Variables:
(1) Common ONE. IFNT, NBLUE, and NRED.

(2) Other Variables:

Name Source Contents
ICARD Card Card word array.
UID Card Unit identification.
ICLASS Card Class of supplies (1-10)
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Name Source Contents
JCARD Card Card word array.

¢. Output. SUPPLY lists the supply points, units supplied, and
classes of supplies. It also updates the appropriate records on data files
1, 31, and 50.

d. Logical Flow. (Figure II-4-B-12):

(1) Bloc"s 1 and 2. The first supply data card is read. If it
is not a "supply point" card, transfer control to block L900.

(2) Block L10. Call IUIDF with the UID of the supply point to
retrieve the IUID of the supply point.

(3) Blocks L15, 3, and 4. Read the next supply data card. If it
does not begin with "for units", transfer control to block L100. If it is
a "for all units" card, transfer control to block L51.

(4) Blocks 5, 6, and 7. Call IUIDF with the UID of the unit
being supplied to retrieve the IUID of that unit. With that IUID, call
routine GETWRD to retrieve the status record class I consumption rate for
that unit, and sum the consumption into a sum variable.

(5) Blocks 8, 9, and 10. Call routine GETWRD to retrieve the
supplied units supplier IUIDs by class, load the new supplier IUID into the
appropriate class location and call routine PUTWRD to place the new supply
point IUID into the unit's status record.

(6) Block L40, 1If the last unit on the data card has been processed,
transfer control to block L15; otherwise, transfer control to block 5.

(7) Block L100. 1If the supply point is to supply itself, transfer
control to block L102.

(8) Blocks 11, 12, and 13. Call routine GETWRD to retrieve Class
I consumption rates for the supply unit from the unit status record (data
file 1) and data file 50; update these class I consumption rates by adding
the summed class I consumptions. [see paragraph d(5) above]. Call routine
PUTWRD to place the new class I consumption rates in the supply point unit's
status record and data file 50 record.

; (9) Blocks 14, 15, and 16. Call routine GETWRD to retrieve the

: supply point unit's data file 31 class I consumption record; update these
| records by adding the summed class I consumption rates [see paragraph d(5)
; above]. Call routine PUTWRD to place the new consumptions in the supply
points data file 31 record.

Y (10) Block L102. 1If the last supply data card has been read, return
control to the calling routine; otherwise, transfer control to block L15.
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Figure II-4-B-12.

CALL 1VIDF
TO RETRIEVE
IUID OF
SUPPLY POINT

CALL IVIDF TO

RETRIEVE IUID

OF UNIT BEING
SUPPORTED

CALL GETWRD

TO RETRIEVE
CONSUMPTION
OF UNIT

Routine SUPPLY (Continued on Next Page)
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Figure II-4-B-12,
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UPDATED RECORD
ON DATA FILE 31

Figure II-4-B~12. Routine SUPPLY (Continued)
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Figure II-4-B-12. Routine SUPPLY (Concluded)
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17. ROUTINE TALLY:

a. Purpose. TALLY reads data saved on temporary scratch file (TAPE30),
tabulates the UTDs, and checks the task organization requirements.

b. Input Variables:

Name Source Contents
IUTDCT TAPE30 Number of UTDs.
UIDD TAPE30 UID being processed.

c. Output. TALLY checks the task organization requirements and
provides informative and destructive messages. It also lists the UTIDs
and the UIDs from which they were built.
d. Logical Flow (Figure II-4-B-13):
(1) Block L100. Read a UTD record from the scratch file.
(2) Block 1. When an end of file is read, control goes to block L400.
(3) Block 2. Print the UIDs as they are read.
(4) Block 3. Sum the UTDs and place the sum in temporary storage.

(5) Block L400. List the UTDs in sequence.

(6) Blocks 4, 5, and 6. Check the task organization UTD requirements.
If a requirement is not met, an error message is printed.

(7) Block 7. Control goes to block 4 if all UTDs are not checked.
If no UTDs remain, control returns to the calling routine.
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Figure II-4-B-13. Routine TALLY
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APPENDIX C

TASK ORGANIZATION DATA LOAD OUTPUT DESCRIPTIONS

1. INTRODUCTION. Several types of printouts are provided when the ECHELON
routine is executed. These printouts provide descriptions of the unit types
available, the task organization, supply point data, unit type designator
resolution and usage data, and a list of data file 31 (supply status) records
created by the routine,

2, UNIT TYPE DESIGNATOR DIRECTORY. A list of unit type designators
available for use within the task organization (see Figure II-4~C-1) is
provided for cross reference.

3. CARD IMAGE. A printout of card images of the task organization is
provided in Figure II-4-C-2, A description of this printout is contained
in Appendix A to Chapter 3, Unit Representation, for the Period Processor.

4, RECOGNI TABLE. As the task organization cards are input, tables are
built containing the unit type designators, the unit type designator,

X and Y locations, type of support provided, unit being supported, and
echelon level of each unit, Figure II~4~C-3 provides a printout of these
tables,

5, MESSAGE. An informative message as to the number of divisions in
the force is printed as follows:

FEMESSARE RS THEFRE WESF 3 OIVTSICHYS IN TWE AWUE TI23F

6. SUPPLY STATUS TABLE. Supply point printout (Figure II-4-C-4) provides

a comprehensive listing of the supply status of units within the task
organization, The first column contains the unit identification of the
supplying unit, the second column contains the unit identification of the
unit being supplied, and the third column contains the unit identification
record number of the unit being supplied. The next 10 columns contain the
unit identification record number of the unit that supplies the corresponding
class, as designated by the columnar headings.

7. UNIT RESOLUTION LIST. If a basic unit within the task organization is
a complex type, it must be resolved into a basic type unit. In Figure
II1-4~-C-5, lines one and two, states that unit B5502BEN was placed in the
task organization as a basic unit, but was of a complex type. It was thus
resolved into the basic structure of one type KCSE, three types RCSE, and
one type RESE,
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Figure II1-4-C-5.
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Figure II-4-C-6 shows a list surmmarizing
all unit types and the number of times each was encountered within the task
organization routine.

Figure II-4-C-7 shows a list of all the supply records
(data file 31) created within the task organization routine and the associated

8. UNIT TYPE DESIGNATOR SUMMARY.

9. UNITS CREATED.

units.
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CHAPTER 5

ENVIRONMENTAL DATA INPUT PROGRAMS

1. INTRCDUCTION. The Environmental data input programs create and load the
constant data files describing the environmental representation. Those data
describe the terrain characteristics and elevation and the weather conditions.

2. ROUTINES:

a. General. The Environmental data input programs consist of three separate
and independent programs as described below.

b. Elevation. Routine E}fVY] D creates and loads the terrain elevation data
file and produces a dump of the file contents. It requires a digitized terrain
tape as input and determines and stores the elevation of each point on the
elevation grid.

c. Terrain. Routine TERNLD reads the terrain characteristic data from
the input cards and creates and loads the terrain characteristics file. Routine
TERNDP produces a formatted dump of the file contents.

d. Weather. The weather data are read from cards and loaded into the
weather data file by routine WETHLD. That routine also produces a formatted
dump of the contents of the weather file.

3. FILES. The following data files are created and loaded.

. Terrain elevation file - data file 13
. Terrain characteristics file - data file 3
Weather file -~ data file 4

II-5-1
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APPENDIX A

ENVIRONMENTAL DATA LOAD INPUT REQUIREMENTS

Complete descriptions of the constant data load input requirements for
environment are documented in Appendix A, Environmental Representation
Input Requirements, to Chapter 4 of the Period Processor (Section 1IV).

I1-5-A-1




NOTES

i
i
t
i
|
!
-

II-5=-A=2 |

Tr Y A TG B S NS VI W e WYL



Ty

Caa | e, A - * S Al - o) 6 STt

APPENDIX B

ENVIRONMENTAL DATA INPUT PROGRAM DESCRIPTIONS

1. INTRODUCTION. The envirommental representation data are loaded by three
independently operated routines. Routine ELEVLD loads the terrain elevation
data. This differs from all other DIVWAG load routines in that the input
medium is magnetic tape rather than cards. The routine TERAIN assisted by
TERNLD and TERNOP routines, loads the terrain characteristic data other than
elevation, and the routine WETHLD loads the weather data. These routines are
described in this appendix.

2. ROUTINE ELEVLD:

a. Purpose. Routine ELEVLD creates and loads the terrain elevation
data (data file 13). It is designed to extract the elevation data from a

digitized terrain tape. The tape used for all applications to date has been
obtained from the TACOS Model data base.

b. Input Variables. The only source of input data for this routine is the
digitized terrain tape. The tape is structured by 100,000-meter map squares
with 24 logical records per square. The four squares used for recent studies
are:

(1) MA : Records 122 through 145
(2) MB : Records 218 through 241
(3) NA : Records 146 through 169

(4) NB : Records 242 through 265

Each record contains the elevations of 1717 points spaced at 500-meter
intervals (101 points in the easterly direction by 17 points in the northerly
direction), except those describing the northern boundary of the squares

that have only 14 points in the northerly direction. Each elevation point
occupies 16 bits on the tape and is in binary integer notation in decameters.
The layout of the records on the tape as they relate to the terrain areas is
depicted in Figure II-5-B-1.

c. Output Variables. The output from the routine is data file 13.
That data file contains one word for each elevation point. Each record
contains the elevation in meters of all points on a given east-west row.
There is a record for each row. For recent projects, the file was composed
of 401 records of 401 words each to describe a terrain area 200,000 by
200,000 meters with 500-meter elevation grid intervals.

d. Logical Flow (Figure II-5-B-2):

(1) Blocks 1 and 1A. Bring in the file name table. If data file
13 has been created and is of the correct size, transfer control to block
L100.

II-5-B-1
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E me ne
F MA NA
| w - 23 M - 24 N3 - 23 NB - 24
‘ RECORD 240 RECORD 241 RECORD 264 RECORD 265
: B - 21 MB - 22 NB - 21 NB - 22
RECORD 238 RECORD 239 RECORD 262 RECORD 263
\\
-5 -6 N -5 NA -6
RECORD 222 RECORD 223 RECORD 246 RECORD 247
! M -3 MB - 4 N -3 NB - &
. RECORD 220 RECORD 221 RECORD 244 RECORD 245
t
‘ -1 MB -2 N -1 W -2
RECORD 218 RECORD 219 RECORD 242 RECORD 243
; ! MA - 23 MA - 24 NA - 23 BA - 24
| RECORD 144 RECORD 145 RECORD 168 RECORD 169
MA - 21 MA - 22 NA - 21 NA - 22
. RECORD 142 RECORD 143 RECORD 166 RECORD 167
t -7 MA - 8 NA -7 NA - 8
: | RECORD 128 RECORD 129 RECORD 152 RECORD 153
1
F MA - S MA - 6 NA -5 NA - 6
RECORD 126 RECORD 127 RECORD 150 RECORD 151
| -3 WA -4 BA -3 NA - &
RECORD 124 RECORD 125 RECORD 148 RECORD 149
MA -1 MA -2 M -1 ¥A -2
RECORD 122 RECORD 123 RECORD 146 RECORD 147

Figure I1I-5-B-1. Record Layout of Terrain Elevation Tape
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Figure II-5-B-2. Routine ELEVLD (Continued on Next Page)
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L300
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99 BY 17-WORD
ARRAY IN
IREC

L400

SPACE OVER 22
RECORDS

CONVERT 1O
. 101 BY 17-
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CONVERT TO
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! WORD ARRAY

IN IREC

&z

!
Figure II-5-B-2. Routine ELEVLD (Continued)
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Figure II-5-B-2. Routine ELEVLD (Concluded)
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(2) Block L10. 1If the file has been previously created, it is
removed. The file is then created with the required dimensions.

(3) Block L100. The tape is positioned to record 122 to begin
reading the elevation of square MA.

(4) Block 2. ICOUNT is initialized to one. It counts the number of
four-record sets as they are read and processed.

(5) Block L200. A tape record is read into IREAD array. This
contains the 1717 elevation points describing the westernmost of the four
blocks.

(6) Block L210. Each 16-bit word is takenm in sequence from IREAD,
converted to an integer word, multiplied by 10, and stored in IREC. This
process fills the first 101 columns in the IREC array.

(7) Block L300. The next tape record is read into IREAD. This
contains the 1717 elevation points describing the next block to the east.

(8) Block L310. The process described in block L210 (paragraph
d(6) above] is performed to £ill columns 102 through 200 of the IREC array.

(9) Block L400. The tape is positioned to read the third record
of this set by spacing over 22 records.

(10) Block 3. A tape record is read into IREAD. This contains
the 1717 elevation points describing the next block to the east.

(11) Block L510. The process described in block L210 is performed
to £ill columns 201 through 301 of the IREC array.

(12) Block L600. The next record is read into IREAD. This contains
the 1717 elevation points describing the eastermmost block of the set.

(13) Block L610. The process described in block L210 is performed
to fill columns 302 through 401 of the IREC array.

(14) Block L700. IREC is normally filled with 17 rows and 401
columns that correspond to 17 records on data file 13.

(15) Blocks 4 and 5. If this set of records pertains to the
northernmost boundary of NA and MA, only 13 records are included. If it
pertains to the northermmost boundary of NB and MB, only 14 records are
included.

(16) Block L710. The correct number of records is put onto data
file 13 from IREC.

(17) Block 6. If all 24 sets have been processed, transfer control
to block L1000; otherwise, transfer control to block 7.

II-5-B-6




(18) Blocks 7 and L720. 1If ICOUNT is equal to 12, the tape is
spaced forward 48 records to position it to read the first record of square
MB, and control is transferred to block L750.

(19) Block L800. If ICOUNT is not equal to 12, the tape is backspaced
24 records to read the first record of the next set.

(20) Block L750. ICOUNT is incremented by one to begin processing
the next set, and control is transferred to block L200.

(21) Block L1000. The contents of data file 13 are printed.
3. ROUTINE TERAIN. TERAIN is the controlling program for loading the terrain
data deck. It calls the TERNLD routine to read the data cards and build the
terrain file (data file 3). It also calls the TERNDP routine to print the
newly created terrain file (data file 3).

4. ROUTINE TERNLD:

a. Purpose. The TERNLD routine reads the terrain data cards, performs
minor editing, and writes the acceptable data onto the terrain file (data
file 3).

b. Input Variables:

Name Source Contents
NX Card Number of cells in the X direction.
NY Card Number of cells in the Y direction.
NTERR Card Size of a terrain cell.
ISTORE Card RVSS codes.
IX Card X coordinate for ISTORE.
Iy Card Y coordinate for ISTORE.

¢. Output Variables:

Name Destination Contents
ITERR DF3 100 terrain records.

d. Logical Flow (Figure II-5-B-3):

(1) Block L100. Read the first card; it is the parameter card
specifying the number of X coordinates, Y coordinates, and size of the cell.
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3 READ/PRINT
1 i FIRST CARD
(PARAMETERS )
X, Y, SIZE

t CALL REMOVE |
FOR TERRAIN
DATA PILE 3

‘ L11Q

; CALL CREATE
1 . FOR TERRAIN
; DATA FILE 3

3
1 CALL PUTRCD
a8 TO WRITE
- FIRST RECORD
i ON TERRAIN

)

Figure II-5-B-3. Routine TERNLD (Continued on Next Page)
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Figure II-5-B-3. Routine TERNLD (Continued)
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CARRY FORWARD
UNSPECIFIED
DATA FROM
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MOVE DATA
FROM ARRAY IDUM
TO BUFFER
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CALL PUTRCD
TO WRITE BUFFER
ON DATA FILE
3

Figure II-5-B-3.
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Routine TERNLD (Concluded)




(2) Blocks 1, L110, and 2. Remove the previous data file 3, if
one exists, and create a new data file 3 of the required size. Print the
new file name table.

(3) Block 3. Build the first record for data file 3 from the
parameter card and put it on data file 3 by calling PUTRCD.

(4) Block L130. Read the next data card.

(5) Block 4. If an end of file was detected, or if a data end of
file card was read, control goes to block L180.

(6) Block 5. If all entries on the card have been stored in array
IDUM, return to block L130. If not, increase entry pointer by one.

(7) Blocks 6 and L145. If the entry has an edit error, print an
error message and return to block 5.

(8) Block 7. Calculate the entry cell number.
(9) Block 8. Store the terrain data in array IDUM.

(10) Blocks L180 and 9. Examine each cell's data in array IDUM,
and set any unspecified data item equal to that data in the previous cell.

(11) Blocks L190, 10, and 11. Move the cell data from array IDUM,
and build a buffer of 100 records. When the buffer is full or there are no
more entries in IDUM, output the buffer to data file 3 by calling PUTRCD.
When all records are output return control to the calling routine.

5. ROUTINE TERNDP:

a. Purpose. The TERNDP routine is called by the TERAIN routine, and
lists the terrain file record-by-record.

b. Input Variables:

Name Source Contents
ITERR DF3 Terrain record.
NX DF3 Number of cells in t'ie X direction.
NY DF3 Number of cells in the Y direction.
NTERR DF3 Size of terrain cell.

¢. Output Variables. Refer to input variables.
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6. ROUTINE WETHLD:

a. Purpose. WETHLD creates the weather data file, data file 4, and

} ) loads the file with the weather data read from punched cards.

L b. Input Variables:

1 Name Source Contents

‘ IDUMP ONE Flag indicating that only a dump is desired.
IDAY Card Total number of days to be loaded.

F , ISEC Card Total number of weather sectors to be loaded.

! . ISTOP Card End-of-deck indicator; 999 indicates end of

data.

IAR(9) Card Weather record (nine words) in the following

sequence: visibility index, cloud cover,
‘ temperature, precipitation index, temperature
’ gradient, relative humidity, wind velocity,
i wind direction, and fog index.

MXWETH(9) DFO4 Weather record (see IAR).

c. Output Variables:

Name Destination Contents
; ; IAR(9) DF04 Weather record (see IAR, input variable).
l MSEC Print Weather sector number.
L MDAY Print Day.
MHRFRM Print End of last hour.
MHRTO Print End of this hour.
: MXWETH(9) Print Weather record (see IAR, input variable).
i IRECF Print File record number.

4 d. Logical Flow (Figure II-5-B-4):

(1) Block 1. The indicator IDUMP is located in common ONE and must
be previously set by another routine to the value DUMP if a dump without
loading is desired. If only a dump is desired, transfer control to block L700.

II-5-B-12




WETHLD

CALL
REMOVE

CALL
CREATE

CALL

Figure I1I~5-B-4,

STORE DATA
IN OUTPUT
ARRAY

STORE DATA
IN OUTPUT
ARRAY

Routine WETHLD (Continued on Next Page)
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L500

CALL
PUTRCD

@ Y o0

INITIALIZE
MSEC, MDAY,
MHR, IRECF
AND IPAGE

’ 11

L799

AND MHRTO

13

INT THE
WEATHER

Figure II-5-B-4,

=R PR i e e WA S SR Pt Miadanata b o il ol P s ~

Routine WETHLD (Concluded)
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(2) Blocks 2, 3, and 4. The previous data file 4 is removed, if
one exists, and a new data file 4 is created and zeroed.

(3) Block L7. A header card is read that indicates the card type to
be read (401 or 402).

(4) Blocks L8 and 5. The card is checked for end-of-file indicator
(9999 in columns 73-76) and then for card type 402. If an end of data was
encountered, transfer control to block L500. If a card type 402 was
encountered, transfer control to block L402.

(5) Blocks L401 and 6. A data card is read and checked for card
type. If the card type is 401, transfer control to block L10.

{(6) Block L9401. If the card type just read is not 401, an error
message is written, and control returns to block L8.

(7) Block L10. The data from card type 401 are stored in the output
array and control returns to block L7.

(8) Block L402. When a type 402 header card is read, control passes
to block L402 and another data card is read.

(9) Blocks 7 and 8. The card is checked for end-of-file and for card
type 402, If an end of data is encountered, transfer control to block L500.
If card type 402 is not encountered, transfer control to block L401.

(10) Block 9. If the card type was 402, the data are stored in
the output array.

(11) Blocks L405 and 10. If the day number is within the specified
range, put the weather data on data file 4; then transfer control to block
L402 to read the next card.

(12) Block L500. Put weather zone coordinates, sunrise and sunset
times, and total number of days on data file 4.

(13) Block L700. The sector number (MSEC), day number (MDAY),
hour number (MHR), and record number (IRECF) are initialized to one. The
line counter (IPAGE) is set to zero.

(14) Block 11. This block is the top of the loop to bring in each
weather record from data file 4 for printing.

(15) Block 12. The record at record number IRECF is brought into
MXWETH from data file 4.

(16) Blocks L795 and L796. A new page header providing the title
and column headings is printed if the line counter (IPAGE) equals zero.

(17) Block L797. The line counter (IPAGE) is incremented by one.
II-5~B-15
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(18) Block L799. The hour numbers MHRFROM and MHRTIO are computed
from the cumulative hour number MHR.

(19) Block 13. The line for the weather recor. is printed from
the following ocutput variables: MSEC, MDAY, MHRFRM, MHRT , MXWETH(1-9), and

IRECF.

(20) Block L800. IRECF and MHR are incremented to go to the next
record which corresponds to the next hour.

. (21) Blocks 14 and 15. If MHR exceeds 24, MHR is reset to one, and
4 MDAY is incremented by one.

(22) Blocks 16 and 17. If MDAY exceeds 14, MDAY is reset to one,
and MSEC is incremented by one.

(23) Block 805. If the last weather record has not been printed,
transfer control to block 11; otherwise, control returns to the calling

routine.
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APPENDIX C

ENVIRONMENTAL DATA LOAD OUTPUT DESCRIPTIONS

The input loaded into the weather file produces a formatted printout
as shown in Figure II-5-C-1l, Each weather zone may contain a maximum of
14 days of weather data; therefore, regardless of the number of days of )

weather input for each zone, 14 pages of printout, i.e., one for each day;
will be printed.

v
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APPENDIX D

SOURCE LISTINGS FOR CONSTANT DATA INPUT PROCESSOR ENVIRONMENTAL REPRESENTATION

(AVAILABLE UNDER SEPARATE COVER)
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CHAPTER 6

UNIT GEOMETRY DATA INPUT PROGRAMS

1. INTRODUCTION. The Unit Geometry data input programs create and load the
constant data files describing unit dimensions and distributions for each
type of unit performing seven activities. The data specify the width and
depth of the unit, the number of bands in which the personnel and equipment
are distributed, and the fractional distribution of personnel and equipment
among the bands for each activity.

L 2. ROUTINES:

a. General. The Unit Geometry data input programs consist of the three
routines described below.

b. Routine DIMLD. The controlling executive function is performed by
routine DIMLD. This routine calls routine LOAD28 and routine DUMP28 in that
order.

J c. Routine LOAD28. The unit dimension and distribution data file is
i created and loaded by routine LOAD28. This routine also reads and edits
the data cards.

d. Routine DUMP28. Routine DUMP28 produces a formatted dump of the
contents of the unit dimension and distribution data file.

3. FILES. The following data file is loaded by these routines.

. Unit dimension and distribution - data file 28
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APPENDIX A

UNIT GEOMETRY DATA LOAD INPUT REQUIREMENTS

Complete descriptions of the constant data load input requirements for
unit geometry are documented in Appendix A, Battlefield and Unit Geometry
Input Requirements, to Chapter 5 of the Period Processor (Section IV),
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APPENDIX B |

UNIT GEOMETRY DATA INPUT PROGRAM DESCRIPTIONS

1. INTRODUCTION. Unit geometry data are loaded onto data file 28 by routines
described in this appendix. Routine DIMLD is the controlling routine, LOAD28
reads the data cards and loads data file 28, and DUMP28 produces formatted
tables displaying the data. Unit dimensions, number of bands, and distribution
of personnel and equipment among the bands are principal data elements.

2. ROUTINE DIMLD:
) a. Purpose. DIMLD controls loading of data file 28 with unit dimensions
‘ and item distribution data from cards. DIMLD calls LOAD28 to load the data
' and DUMP28 to print the data.
} b. Input Variables: None.
¢. Output Variables: None.
d. Processing Description. DIMLD performs three significant operations
i in sequence: calls LOAD28 to load the data, calls DUMP28 to print the data,
and prints the file name table.

3. ROUTINE LOAD28:

! a. Purpose. LOAD28 loads the unit dimensions and item distribution data
onto data file 28 from cards.

b. Input Variables:

vy

- Name Source Contents
i ‘ KARD (20) Card Data card image buffer.
L IFILE Card File number (28).
IFORM Card Card format number (01-04).
ISIDE Card Force Designator (B or R).
IUSN Card Unit type designator (UTD) group assignment number
(1-189).
UTDSET (12) Card List of one to twelve UTDs assigned to a UTD group.
NEOH Card Number of items with nonuniform distributions

(1-20), number of entries in EOHLST.

EOHLST (20) Card List of item codes of items with nonuniform
distribution.
UWIDTH(7) Card Unit width for seven activity indexes.

I1-6-B-1
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Name Source

UDEPTH(7) Card
NBANDS (7) Card
K Card
JEOH Card
IECH Card
IACT (4) Card
PCENTS (4,4) Card

c. Output Variables:

Name Destination

KARD(20) Print

UDDTBL (189) DF28

NECH

EOHLST(20)

UWIDTH(7)

UDEPTH(7)

NBANDS (7)

PERSD(7)

EOHD(7,20)

Contents
Unit depth for seven activity indexes.
Number of bands for seven activity indexes.

Scale factor for multiplying times UWIDTH and
UDEPTH before loading on data file 28.

Leftmost character of the three-character
equipment item code; used to recognize the
entry "P" as indicating personnel.

Two rightmost characters of the three-
character item code.

List of one to four activity indexes.

The percentage of the total amount on hand
of the item for each of the four possible
bands and the four activity indexes listed
in IACT.

Contents
Data card image buffer.

Unit dimensions and item distribution tables
for one UTD group, one data file 28 record.

UDDTBL(1) Number of entries in EOHLST.

UDDTBL(2). List of item codes of equipment
items with nonuniform distributioms.

UDDTBL(22). Unit width for seven activity
indexes.

UDDTBL(29). Unit depth for seven activities.

UDDTBL(36). Number of bands for seven
activity indexes.

UDDTBL(43). Packed distribution words for
seven activity indexes.

UDDTBL(50). Packed distribution words for
seven activity indexes and up to 20 equipment
items as listed in EOHLST.
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d. Logical Flow (Figure 1I-6-B-1):

(1) Blocks L50, 1, 2, 3, and L63. The logic in these blocks reads
each data card using a character format, assigns a sequence number to each
card image, prints a card image for each card, and stores each card image

on a temporary storage file for subsequent processing and loading onto
data file 28.

(2) Block 4., Rewind the temporary storage file to begin load program
logic.

(3) Blocks L100, 5, 6, and 7. The outdated data file 28 is removed,
a new data file 28 is created, and directory and record buffer arrays are
zeroed and initialized before loading the data.

(4) Block L120. This block is the beginning of the loop to read
each card image and store the data on data file 28,

(5) Block L200. 1If the card file number is not equal to 28
control transfers to block 8.

(6) Block L205. The record buffer array, UDDTBL, is zeroed prior
to entering data.

(7) Block L210. Logic of this block branches control to the
correct set of logic to read the data with the proper format and to
intrepret and store it accordingly. The format code is contained in
columns 74 and 75 of each data card and is part of the card identificatiom.

(8) Block L999. 1If an error is detected in the data card formats
or in card sequencing, control branches to this block, an error message is
produced, and the load program is terminated.

(9) Block 8. The file number is checked for an end of file entry
of 99 which indicates normal termination of the load procedure. If the entry
is not equal to 99, an error message is produced indicating an improper
card file number, and control transfers to block L999.

(10) Block L350, Following normal load procedure, when the last
data card image has been entered into data file 28, the file directory records
are entered on data file 28.

(11) Block L120. Logic for loading data from card identification
2801 begins by reading the card image from the temporary storage file with a
2801 format. This is the unit dimension and distribution grouping data.

(12) Blocks 9, 14, 17, and 19. Logic in these blocks ensures that
the format used to read the data corresponds to the format code on the data

card. If not, control is transferred to block L200.

(13) Block 10. The force indicator data entry is checked to
ensure that the entry is either R or B. If not, control is transferred to
block L999.
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Figure I1I-6-B-1. Routine LOAD28 (Continued on Next Page)
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1205 L120
ZERO READ CARD
BUFFER IMAGE WITH
RECORD 2801 FORMAT
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3 7 Y,
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Figure II-6~B-1l. Routine LOAD28 (Continued)
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NEXT UTD

Figure I1I-6-B-1.

Routine LOAD28 (Continued)
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Figure 1I-6-B-1,
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Routine LOAD28 (Continued)
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(14) Block L135. The force indicator index, IFORCE, is set to 1 for
Blue and to 2 for Red.

(15) Block L138. Each data card must contain the UTD group sequence
number; otherwise, control is transferred to block L999.

(16) Blocks L140 and 11. As successive UTD groups identified on the
data cards are loaded, each is assigned a record location on data file 28.
The record index is stored in the directory array, IRECN.

(17) Blocks L143, 12, Ll44, and 13. Logic contained in these blocks
reads each UTD in the data list, increments a UTD counter index, and stores
the UTD with the record pointer index in the directory array, DRCTRY. The
maximum number of UTDs allowed per force is 189.

(18) Block L220. Logic beginning with this block reads data entries
on card identification 2802. Data contained therein are the list of equipment
items that are to be nonuniformly distributed in the bands of units which
have UTDs belonging to this UTD group. The data are stored in EOHLST(20)
located at UDDTBL(2).

(19) Blocks 15 and 16. The record number on data file 28 is obtained
by using the force index and UTD group sequence number as indexes to the array
IRECN that was established previously. The data allow a maximum of 21
entries, the first of which is the number of items nonuniformly distributed,
NEOH. Subsequent entries are the item codes of the items that are distributed,
EOHLST. These entries are loaded onto data file 28.

(20) Block L240, Logic beginning with this block loads band and unit
dimension data, NBANDS(7), UWIDTH(7), and UDEPTH(7), onto data file 28. The
number of bands, NBANDS; width of unit, UWIDTH; and depth of unit, UDEPTH,
are entered for each of seven activities. A scale factor, K, if entered in
card columns 70-72, is applied to every width and depth entry for the UTD
group sequence number.

(21) Blocks L248 and 18. The record index is obtained from IRECN,
and the data arrays are loaded onto data file 28. Control then transfers to
block L240.

(22) Block L250. This block begins the loop for loading the
distribution data for personnel and equipment by bands. The data array
filled is EOHD(7,20) and contains the packed distribution words for each
of the equipment items in up to seven activities. The array is located at
UDDTBL(50). Control is then transferred to block 19.

(23) Blocks 20 and 21. Once the record index has been established,
the entire record is brought into the array, UDDI®L, and the distribution
data are added to the array by subsequent logic.
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(24) Blocks 22, L254, and L255. The first column of the equipment
item code is read under a character format and the second two columns
under an integer format., If the distribution is for personnel, the equipment
item code entry has a character "P" in the first colummn or a zero in the
third column., Data entries are loaded intoc UDDTBL(7,JX) where JX equals one
for personnel and JX equals two through 20 for equipment items.

(25) Blocks L270 and 23. Each item is scanned beginning with this
block until a blank entry for an activity code indicates the end of the
data for this UTD group; then, control is transferred to block L310.

(26) Blocks 24, 25, L278, 26 and 27. The logic contained in these
blocks performs two functions. The first is to check the data entries to
ensure that the percentages sum to 100; if they do not, control transfers to
block L999. The second is to pack the integer distribution percents into
a single word for storage on data file 28, To store as a single word, each
percent is first divided by two and rounded such that when unpacked, the sum
will be 100. The percentages are each packed into six bits of a word. The
packed record is stored in PCHAR(7) for each activity.

(27) Block 28. If the number of bands