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PREFACE

IDAHEX is a computerized model of land warfare at the
theater level. Volume 1 outlines IDAHEX as a war game that
realisticaily represents maenuver., Volume 2, the Game Legigner's
Manual, compr:-hensively describes the model and its basic input
data, the "game design data". This volume, the Player's Manual,
gives enough information for someone with a modest knowledge
of land warfare to play a.. IDAHEX game, which may have been
designed by someone else.

Comments and inquires are welcomed. They should be directed
to the author (commercial telphone 202-697-0584, autovon
227-0584).
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1. INTRODUCTION

IDAHEX is a model of warfare implemented as a computer
program. Usually, no disti-~ction is drawn between the model
and the program; this manual refers to them both as "IDAHEX".
IDAHEX can be regarded as a system that is used by the "game
designer" to design a war game and then by the players to play
it. There are two sides in the war, "Red" and "Blue", 1inducing
a "Red player" role and a "Blue player" role. Although both
roles may be assumed by a single person, IDAHEX i1s careful to
distinguish them and to prevent one player from giving commands
to the other's forces. Although IDAHEX can be played in batch
processing mode, interactive use 1s far more convenient. IDAHEX
can be played interactively with each player on a separate
terminal or with both players sharing a single terminal.

The following sections except Section 4 form a self-
contained outline nf the model's structure; to understand the
model fully, the player must read the Game Designer's Manual
(Volume 2). Sections 4 and 6 explain how the players communi-
cate with IDAHEX. Although this manual is directed toward the
players, it sometimes identifies game design variables by name,
in italics, so that the game designer can recognize them and
answer players' questions about the values he has assigned to
them,
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2. THE ELEMENTS OF PLAY

This section explains how IDAHEX structures the area of
war, the forces, and maneuver.

2.1 THE AREA OF WAR

The game board is termed the "area of war", the area in |
which the forces exist. It is partitioned into congruent, H
regular hexagons, as Figure 2.1 illustrates. The hexagons are :
termed "cells". The depth of any cell, the distance from one !
slde to the side dilrectly opposite it, is fixed by the game
design varilable depth. The cells are numbered for identifica-
tion. A cell may be "inactive": 1in effect, it is excluded
from the area of war, and no forces may enter 1t.

Ty, A T e -

A cell's "environment" is the complex of physical condi-
tions in the cell--including weather--that affect cross-country
movement, ground combat, or vulnerabllity to air strikes.
Examples: clear, hilly, muddy, built-up, fortified. The
environment 1s treated as though uniform throuchout the cell.
Two adjacent cells may be linked by a road system, a rail
system, or both. Road and raill links are typed to distingulsh
them according to thelr suitability for movement. Since there
may be many roads or railroads leading from one cell directly
to an adjacent cell, the road link type or rail link type
should be interpreted as a general characterization of traf-
ficability, of how easy it is to get directly from one cell
to the other by road or rail. Two adlacent cells need not be
linked by road or rail. 1In that case, goilng directly from
one to the other requires cross-country movement, alr movement,
or possibly sea movement. Between two adjacent cells there
may be a barrler. Barriers include rivers, rideges, and, in
general, any obstacles that significantly affect land movement
or attack from one cell to another. A given barrier may be
subclassified as a movement barrier (an obstacle or series of
obstacles that impede unopposed movement), an attack barrier
(an obstacle or series of obstacles that impede attack), or
both.

The game designer must give the plavers a map of the area
of war that 1dentifles the cells by thelr numbers and indicates

2-1
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each cell's environment, the type of road link (if any) between
each pair of adjacent active cells, the type of rail 1link (if
any) between each palr of adjacent active cells, and the tvpe
of barrier between each palr of adiacent active cells. The
cells' identification numbers never change but environment,
road, rail, and barrier tvpes may change durine the came.
IDAHEX informs the players of changes.

2.2 THE FORCES

There are two forces, Red and Blue. Each consists of 1
indivisible "battle units'", often called simply "units". The '
game designer assigns each unit a unique identification number, ]
a positive integer. The identification number of every Red !
unit must be less than the identification number cf every Blue
unlit. A unit's "type" determines the types of resources it is
permitted to carry. A game's list of unit types might be:

Red motorized rifle division
. Blue armored division

Red tank battalion

Red tank division

Red road transport unit

Blue rail transport unit
Blue infantry division

Blue road transport unit

Red rail transport unit

\O O~ OOJT &= o

IDAHEX identifies unit types by numbers; therefore, the game
deslgner should give the players a list like the one above,

2.2.1 Battle Unit Status

A battle unit's "status" is described by its location,
posture, and objective.

Each battle unit is located 1in exactly one cell. The unit's
location can not bs fixed more precisely: there 1s no pretense
of knowing, for example, that it 1s 3 km northeast of the cell's
center. Its location is the cell. Several units may have the
same location, even if they belong to opposite sides.

At any moment of the game, each battle unit is in one of
six "posture classes':

-1. destroyed
0. 1inactive
1. hold

N
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2. disengagement
3. movement
4, attack

A unit in posture class -1 or 0 is said to be "inactive".
(Inversely, a unit in a positive posture class 1is sald to be
"active".) An inactive unit does not exist from the perspec-
tives of other units. It can not move; 1t can not attack, nor
can 1t be attacked. A unit in posture class -1 is a special
kind of inactive unlt: 1t was de-activated to represent its
destruction, usually as a result of suffering intolerably high
losses. A unit 1n posture class 0 is ordinarily a reinforce-
ment or a package of replacements. It may become active (enter
a positive posture class) later in the war. Its location is
the cell where it 1s expected to enter the area of war 1f it
becomes active, but while 1t remains 1lnactive, it has no effect
on enemy units passing through its locatilon.

A unit in posture class 2 is trying to break contact with
any enemy units it may be fighting, as the first step in changing
location. Its "objective" is the cell toward which it is dis-
engaging. A unit in posture class 3 is moving from its location
to another cell, its objective. Ordinarily, a unit in posture
class U4 is trying to enter a new location, which may or may not
contain enemy units, but in some cases it is trying to revert
from posture class 2, 3, or 4 to posture class 1 without changing
location. In the former instance, 1ts objective is the cell it
seeks to enter; in the latter, its objective 1s just its pre-
sent location.

Posture class 1 embraces all remaining activities as well
as simple idleness. In particular, a unit in posture class 1
is not in the process of changing location. It may or may not
be engaged. It objective is, by convention, its loca’ion.

Each positive posture class consists of from 1 to 10 postures.
Posture class -1 consists of just one posture, numbered -10. The
postures in posture class 0 are numbered 0 through 9, but IDAHEX
does not distinguish one posture in posture class 0 from another.
The postures in posture class 1 through 4 are numbered as follows:

10-19 hold

20-29 disengagement
30-39 movement
Lo-49 attack

These numbers are used to identify the postures in communications
between the players and IDAHEX. Table 2.1 presents alternative
ways of describing a uult's posture. The number of postures in

a posture class and thelr interpretations depend upon the game
design data. Therefore, the game designer must explain the

2-4
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Table 2.1. EQUIVALENT DESCRIPTIONS OF POSTURE CLASS

in posture class 1; in a hold posture; holding
i in posture class 2; 1n a dlsengagement posture; disengaging
3 in posture c¢lass 3; in a movement posture; moving
; in posture class 4; in an attack posture; attacking

Table 2.2. ILLUSTRATIVE LIST OF POSTURES

1 Hold Postures
; 10. standard hold
3 11. halt, on roads
3 12. halt, dispersed off-road
g 13. delay
3 14. transfer
15. hasty defense
Disengagement Postures
&
20. standard disengagement
21. disengagement by road
Movement Postures
30. tactical march
; 31. administrative march (road march)
) 32. alr movement
Attack Postures
40. standard attack
41, attack from administrative march
L 42, hasty attack

2-5
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postures to the players, at least giving them a list 1like
Table 2.2.

2.2.2 Resources

The game designer should glve the players lists of the
sides' resource types. For example, the list of Red resource
types might be:

tanks

small arms and APCs
artillery

SAMs and AAA

trucks

ammunition

fuel and other consumables
tank crewmen

other personnel

O o~ OWJ =W o

The Blue list might be:

small arms and APCs
artillery

tanks

trucks

supplies

personnel

U1 &0 o+

There is no correspondence between Red resource types and Blue
resource types: 1in the example, Red type 3 resources are
artillery while Blue type 3 resources are tanks, and Red has
SAMs and AAA while Blue has none. The resource types must be
listed in the following order:

ground-to-ground weapons
ground-to-air weapons
transport

supplies

personnel

These five resource categories combine to form larger
categoriles:

ground-to-ground weaoons$
weapons
ground-to-air weapons equipment
materiel
transport
suppliles
personnel support

2-6
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A category may include one or more resource types, or, with
the exception of ground-to-ground weapons, it may be empty.

A player can learn what types of resources each side has
and how the resource types are numbered by giving the command
"display unit" (described in Section 4). Since diverse
resources may be aggregated into a single type, the game
designer probably should explain the method of ageregation--
perhaps identifying a specific resource as the normative
resource, or numeraire, of each type.

A battle unit's type determines what types of resources it
may have, in accordance with the game design variables nrst and
iars. A unit can never receive enemy resources, but 1n addition
IDAHEX prevents it from receiving friendly resources of a type
it may not have. The game designer should tell the players
which types of resources each type of unit is allowed to have.
He should also tell them toe(i,j)--the planned quantity of
type j resources in a type 1 battle unit--for each unit type 1
and resource type J.

Each cell is "owned" by either Red or Blue. The ownership
of every cell at the start of the game is declared by the game
design data. Suppose a given cell 1s owned by Red; ownership
changes to Blue when a Blue battle unit assumes a hold posture
in the cell without opposition, or when Red units holding the
cell are defeated in an engagement and the victorious Blue
attackers are allowed to occupy it. Ownership changes from
Blue to Red according to an analogous rule.

-7
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3. MANEUVER

A task force 1is a collection of one or more battle units--
"task force elements" --that have the same status (location,
d posture, and objective) and will continue to have the same
' status as long as they remaln in the task force. The elements
of a task force must all belong to the same side. A task
[ force 1s identified by a positive integer, which bears no
relation to 1ts elements' 1dentification numbers.

3.1 EVENT SEQUENCINAG

A task force's change of status 1s always caused and

i directed by an "order". Sometimes, orders are generated by
j IDAHEX; usually, they are input by the players. An order has
: two components: the desired objective and the desired posture.

Associated with an order there may be a "start time". the
earliest time at which execution of 1t should begin. A task
force can not always achieve the desired posture and desired
objective directly. For example, 1t can not attack units in
an adjacent cell without first moving there. Execution of an

_ order is a process that may span time and may take the task

< force through a sequence of statuses. The time required to go
from one status to another may be 0, but the task force still
enters every status in the sequence. For fixed values of the
game design variables pmapup and pmapdn, a task force's current
status and the order it is executing uniquely determine its
next status. Figure 3.1 of Volume 2 shows precisely how.
This manual indicates only the essentials.

Referring to Figure 3.1 of this volume, suppose a task force
g is located in cell 6 in posture 1, and suppose its order declares
! cell 9 to be the desired objective and a certain hold posture
to be the desired posture. In essence, the task force is under
orders to change location to cell 9 and assume a hold posture
there. The task force will enter statuses in the following ,
sequence:

. T AT Y B s e o
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Figure 3.1. AREA OF WAR WITH BATTLE UNITS
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posture
location class objective
6 2 9
6 3 9
6 b 9
9 1 9

That is, it will first disengage from any combat in its present
location, then move to the objective, then attack any enemy
units in the objective, and finally, enter the objective. It
willl enter posture class 2 (disengagement) even if it is not
engaged, in which case the disengagement is simply a formality
of model logic. It will enter posture class 4 even if cell 9
contalns no enemy units at the time, in which case the attack

is simply a formality of model logic, involving no combat. In
order to change location, the task force must enter the posture
classes disengagement, movement, attacking, and holding in that
order. Completion of the sequence 1s not assured: the time
needed to get from one status to the next status in the sequence
may exceed the length of the war. In particular, the task force
may take forever to get from posture class 3 to posture class
b-—to complete its movement--i1f 1t lacks essential supplies or
transport. It may never succeed in getting from posture class

4 to posture class 1 in cell 9 if, as can happen, 1t must defeat
enemy units defending the cell before it can occupy the cell.

The vector varlables pmapup and pmapdn are set by the game
deslgner subject to the following restrictions:

20 < pmapup(pp) < 29 if 10 < pp < 19
30 < pmapup(pp) < 39 if 20 < pp < 29
40 < pmapup(pp) < 49 if 30 < pp < 39
10 < pmapup(pp) < 19 if 40 < pp < 49
-10 < pmapdn(pp) < -1 if 10 < pp £ 19
L0 < pmapdn(pp) < 49 1if 20 < pp < 49

The positive posture classes form a cyclic group, and pmapup(pp)
is the posture a task force enters when 1t transitions to the
next higher posture class: from posture class 1 it goes to 2,
from 2 to 3, from 3 to 4, and from 4 to 1. The variable pmapdn
is not used to take a task force from its present posture to the
next lower posture class--that 1s generally illegal. Rather, it
tells what posture a disengaging, moving, or attacking task force
enters when it aborts the disengagement, movement, or attack

and attempts to revert to a hold posture in its present location.

The order that a task force 1is executing implies whether
or not the task force should transition to another posture
class. If not (if the order implies it should assume another

—————— -
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posture in the same posture class), then 1t will enter this
new posture directly (but possible after some delay).

To get specific examples of status sequencing, suppose
there are four hold postures, one disengagement posture, two
movement postures, and three attack postures, and pmapup and
pmapdn are defined as follows:

pp pmapup (pp) pmapdn(pp)
10 20 -10
11 20 -10
12 21 -10
13 21 -10
14 21 -10
20 30 42
21 31 42
30 4o 42
31 43 42
40 11 42
41 12 42
42 14 42

The preceding assignments are motivated by the following inter-
pretations of the postures:

10 standard defense

11 halted, dispersed off-road

12 halted, mainly on roads

13 prepared for transferring resources
to other units (Ztrfp = 13)

14 hasty, disorganized defense

20 standard disengagement

21 disengagement mainly by road

30 tactical march

31 administrative march

40 standard attack

41 attack from administrative march

42 hasty, disorganized attack

Presumably, the ground combat attrition data make a unit less
effectlve on defense in posture 12 than posture 11, and less
effective in posture 11 than posture 10. Likewise, an attacker
should be less effective in posture 41 than posture 40. Based
on the above values of pmapup and pmapdn and the area of war

in Figure 3.1, Table 3.1 shows the sequences of statuses
induced by various orders. The last example in the table
deplcts a task force aborting an attack and reverting to a
hold posture at 1ts present location.

3-4
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The preceding configuration of postures can be simplified
at the risk of oversimplifying: 1let there be just two hold
postures, one disengagement posture, one movement posture, and
one attack posture, and define pmapup and pmapdn as follows:

203 10 < pp < 19
0: 20 < <2

pmapup(pp) = 30; 30 E gg E 38
10; 40 < pp < 49

_ 105 10 < pp < 19

pmapdn(pp) =157 50 < pp < U9

Suppose the game deslgner has designated posture 11 as the
transfer posture (by setting <Ztrfp = 11). Refer again to
Figure 3.1. A task force in a hold posture in cell 6 whose
desired posture 1s 11 and desired objective is 9 would go
through the following sequence of statuses:

location posture objective
6 20 9
6 30 9
6 4o 9
9 10 9
9 11 9

When the unit achieves posture 11, it will be ready and able to
transfer resources to other units located in cell 9. A task
force whose

location = 6,
posture = 40,
objective = 9,
and whose
desired posture = 10,

desired objective 6,

would go through the following sequence:

location posture objective
6 o 6
6 10 6
3-6
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Thus, the task force aborts an attack and goes directly into
the standard hold posture, in contrast to the last example in
Table 3.1; there is no "disorganized defense" posture in which
to put 1t.

Because that can happen whenever the game designer selects
a skeleton configuration of postures, IDAHEX provides another
way of reducing a task force's defensive capability in that
situation. A unit's defensive capability in a hold posture--
specifically, its resources' vulnerability to fire from enemy
battle units--depenlds on how long it has had to prepare its 7
defense. This "defense preparation time" is computed as the ¥
current time minus the virtual time at which it entered posture
class 1 in its location. On output, the virtual time at which
a unit entered its present posture class is labeled "t entry",
"tentry", or "time of entry". The time is virtual, rather than
actual, because IDAHEX may penalize a unit's hasty reversion to
a hold posture by setting the virtual time of entry later than
the time it actually entered posture class 1, with the result
that its defense preparation time may be negative.

In every example of task force movement thus far, the
objective has been a cell adjacent to the task force's location,
but IDAHEX's event sequencing logic does not require that. A
task force may receive an order stating a desired objective that
is not adjacent to its present location. The task force will
be able to execute the order only if it moves entirely by air.

3.2 EVENT SCHEDULING

As Section 3.1 explains, a task force's execution of an
order involves goin: through a sequence of one or more statuses.
Associated with any change of status is a delay time. The task
force stays in its present status (present location, present
posture, present objective) a length of time equal to the delay
and then enters the next status (next location, next posture,
next objective) in the sequence. This subsection only mentions
the factors that affect the delay; Section 3.2 of Volume 2
explains fully.

3.2.1 Changing Posture within a Positive Posture Class

Suppose that the task force's present posture class 1s posi-
tive, and that its next posture class 1s the same as its present
posture class and its next objective 1s the same as its present
objective--1.e., it is golng to a different posture in the same
class. The delay 1s given by the game design variable ptran:
ptran(i,j,k) is the time required to go from the J-th posture to
the k-th posture within posture class 1.
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3.2.2 From a Hold Posture to a Disengagement Posture

In this case the present posture is a hold posture and the
next posture is a disengagement posture. The delay is 0.

3.2.3 Disengagement

In this case, the present posture 1s a disengagement posture
and the next 1s a movement posture, and the next objective is
the same as the present objective. The delay is most simply
interpreted as the time required to break contact with the enemy,
but in reality a force being pursued by the enemy might never
break contact completely. The delay is better interpreted as
the amount by which contact with the enemy increases the time
needed for the task force to relocate from its present location
to its objective. If the task force 1s not engaged, the delay
is, of course, O.

If the task force is engaged, two situations must be dis-
tinguished: (1) there are friendly units in hold postures in
the task force's present location; (2) there are none. In the
first situation, the friendly units are assumed to prevent the
enemy units with which the task force is engaged from pursuing
it, and therefore the delay does not depend on the time required
for the task force to move to 1ts objective; the delay represents
only the time required to break contact with the enemy in the
present location. Of course, some types of units are more adept
at breaking contact than others; because the elements of the
task force operate together, the task force can only disengage
as fast as its slowest element. In the second situation, the
absence of friendly units that could act as a rearguard for the
task force permits the enemy units engaged with it to pursue it.
Instead of describing the task force's movement and its continu-
ing engagement as contemporaneous processes, IDAHEX extends the
task force's disengagement delay (before it moves to its objec-
tive). That is, its delay equals the delay it would have
experienced in the first situation plus an additional term that
is proportional to the task force's anticipated movement delay.
The additional term may be interpreted as the time during which
the task force interrupts its movement to the objective to deal
with enemy pursult.

3.2.4 Movement

In this case, the present posture is a movement posture,
the next posture is an attack posture, and the next objective
is the same as the present obiective. Recall from Section 3.1
that before a task force chaneges location it enters an attack
posture with the new location as the obiective, even if the
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objective contains no enemy units (in which case the "attack"
L § is purely a logical formality). The "movement delay" is the
i length of time the task force remains in the movement posture
: before entering the attack posture. It represents the time
f required to move (unopposed) from the present location to the
; objective. If the objective contains enemy units in hold
postures, the task force must attack and defeat them in order
ot for its location to become that cell, but before it can attack
| there it must move there.

F The task force is not considered to have arrived at its '
' location until all its resources have (eauivalently, its faster ]

resources are assumed to travel slowly enough not to outdis- o
' tance other resources), but its resources may travel by differ- .

ent modes--cross-country/road, rail, sea, or air. Resources of '

a given type can travel under thelr own power in only one mode. y
' In any movement posture, some types of resources are moving q
| independently while other types of resources may be carried. .
' Carrled resources, or "passengers', use independently moving j
resources for transvortation:; for example, small arms and ver- ;

i . . . . . A
h sonnel mieht ride in trucks or aircraft, tanks might ride in
! trains or ships. Sometimes passengers do not rely completely
. on indevendently moving resources for transvortation; for

ﬂ example, personnel may walk when theyv are not riding in trucks.
' But passengers use transnortation to the extent it is available.
‘ Passengers mayv ride on any independently movine resources that b
can accomodate them. But only those types of resources desie-

nated "ferries" may move backward and forward between the loca-

tion and the objective--carrving passenrers when they move

forward, then dropping them off and going back for more. The

task force's movement posture and the tvres of units 1t contains

determine which types of its resources are inderendentlv noving;

which of these are ferries; and which tyres are vpascseneers.

v S AN~
&

The movement delay is calculated as the sum ~° thre-
distinct delays, d0, dl, and d2. The delay d0 is either 0 or
+o (in which case the movement delay is infinite). It enforces
prohibitions against certain movements by making the time needed
to accomplish them infinite. The delay dl is provortional to
the distance traveled, while d2 represents time spent crossing
barriers. The movement delav 1s calculated accordine to the
procedure outlined below.

Step 0. Initially, let d0 = dl = d2 = 0. TIf the task
force's objective (the cell to which it is moving) is nonexis-
tent or inactive, let d0 = +» and fo to Step 7.

Step 1. Classify each type of the task force's resources

as independently moving rescurces or passengers. Determine the
’ types of independently movine resources that are ferries.

3-9

T T S TSR T, PRI AN €0 9 v 0




Step 2. 1If the task force's objective 1s not adiacent to
its location, is the location of an active enemy unit, and is
not owned by the task force's side, then let d0 = +« and so to
Step 7. (This precludes the situation in which an attacking
airborne task force is engased with enemy units in a cell not
adjacent to its location.)

Step 3. If the task force lacks sunnlies it needs in order
to move, let d0 = += and go to Step 7.

Step 4. If some type of passenger resource 1s physically
incapabtle of being transvorted by the indevendently moving
resources (e.g., ships cannot be loaded on planes), let dl = +e
and go to Step 7. Find cap, a number that measures the inde-
pendently moving resources' ageregate cavacity to carry the
passengers, and burd, a number that measures the burden the
passengers impose on this capacity (burd = 0 if there are noc
passengers). If cap = 0 and burd > 0, let dl = +~ and ro to
Step 7.

Step 5. Find the speed at which each type of the task
force's resources can move, under thelr own power, from the
location to the objective, considering the movement vostur. =
well as the trafficability of the route. (See below.) T7 -his
is 0 for some type of independently moving resources, let
dl = +» and go to Step 7.!

[ ——

If burd < cap, let dl = D/S, where D 1s the straichtline
distance from the center of the cell that 1s the task force's
location to the center of the cell that is its objective and S
is the minimum speed of the independently moving resources, and
go to Step 6. If burd > cap > 0, the ferries must make multinle
trips to get all the passencers and themselves tou the obiective,
complicating the calculation of dl.?2

Step 6. Now d2, the delayv attributable to a barrier, is
calculated. (At this point, d2 = 0.) If none of the indepen-
dently moving resources are traveling on land, go to Step 7:
no barrier can affect them. If there is no movement barrier
between the task force's location and its objective, £0 to Step
1.

Certain tvpmes of movenment barriers interrunt raill traffic--
a river without a railroad bridre, for example. These barriers

IIf the objective is not adiacent to the location, the sneed of
resources that can not flyv is defined to be 0. Therefore, the
task force can go directly to a nonadiacent cell only if all
its independently movinge resources can flyv.

2See Volume 2, Section !, for a complete explanation.
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imply the rail 1ink has been severed. TP such a barrier exists
between the location and the objective, and if some of the
independently moving resources are traveling bv rail, then let
d2 = +» agnd go to Step 7. (Recall that each tvpe of resources
has a characteristic model of travel--cross-country/road, rail,
air, or sea--which they use whenever theyv move independently.)
If no such barrier exists and all the independently moving
resources that are traveling on land are travelinge by rail, ego
to Step 7: there is no barrier delay.

In the remaining cases, the task force's barrier delay is
assessed as the maximum delay of any element with resources
traveling by road or cross-country. Any such element's delay
depends upon its unit tyne, the task force's movement posture,
and the movement barrier tvpe.

TLTY LS

Step 7. Set the movement delay = 40 + dl1 + d2. End.

Recall that dl1 depends on the speeds »f the various types
of resources--the speeds at which they could move, without
assistance from other resources, from the task force's location
to its objective in its movement posture. Consider resources
of a given type. Thelir type determines thelir mode of travel.
If they are flying, their speed 1is given directly by the game
design data (vair). If they are not flying and the objective
is not adjacent to the location, then their speed is defined
to be 0. Suppose they are not flying and the objective is
adjacent to the location. 1If they are salling, their speed is
given directly by the game design data (vsea), except that their
speed is defined to be 0 if the objective is not a water cell.
If they are moving by rail, their speed depends upon their
type and the type of rail 1link between the location and the
objective; 1if there 1is no rail 1link, or one exists but it 1is
damaged, then the resources' speed 1is defined to be 0.! 1In
the remaining case, the resources are using some combination
of road and cross-country movement (possibly all road or all
cross-country). Thelr road movement rate depends on their
type, the type of road link between the location and the
objective, and the task force's movement posture; their road
movement rate is defined to be 0 1f there is no road link.
Thelr cross-country movement rate depends on their type, the
environments in the location cell and the objective cell, and
the movement posture. The fraction of the distance that they
travel cross-country, instead of on roads, depends upon their
type, the type of road 1link between the location and the
obJective, and the movement posture. If there is no road link,
the distance traveled by road is necessarily 0; if there 1is a
road link but it 1s damaged, the resources move cross-—country
more than they otherwise would. The resources' (average) speed

lSection 8 explains how rallrrcads anid roads can become damaged.
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depends upon their road movement rate, their cross-country move-
ment rate, and the fraction of the distance they travel by road.

The environment, road, rail, and movement barrier types
assumed In the calculation of a movement delay may change at
the start of a cycle. Consequently, IDAHEX may re-calculate a
task force's movement delay at that time. Also, a task force's

movement may be aborted because it runs out of required supplies.

3.2.5 Attack

Suppose the present posture is an attack posture, the
next posture is a hold posture, and the objective is not the
same as the present location. If the task force's objective
contains no enemy units in hold postures, the delay is O.
Otherwise, the delay is 1ndefinite: it depends on the course
of combat.

3.2.6 Reorientation to the Present Location

Two cases must be distinguished. In the first case, a
disengaging, moving, or attacking task force whose present
objective is not 1ts present location seeks to revert to a hold
posture in its present posture (perhaps only momentarily, before
moving in a different direction). Then its next posture class
is 4, and its next objective is its present location. The delay
is 0. And then the second case arises.

In the second case, the task force is in an attack posture,
but i1ts objective is its present location. Its next posture
class is 1, and its next objective and next location are its
present location. The delay is 0.

3.2.7 Activation

Suppose a task force consisting of inactive units is given
an order to active them, an order stating a positive desired
posture class. The delay is infinite if the present posture
class is -1: a destroyed unit can not come back to life. The
delay is 0 if the present posture class-is 0.

3.2.8 Transition to or within a Nonpositive Posture Class

In this case the next posture class is -1 or 0. The delay
is 0.

3-12
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A player can order a task force in posture class 0 to a
different location, which it can attain instantaneously if the
new location 1s not owned or occupied by the enemy, and then
activate 1ts elements by ordering 1t into posture class 1.

This capability allows reinforcements to arrive in the area of
war at an approprlate place and time. To avoid unrealistic
events the player must follow instructions from the same
designer stating where and when lnactive units may be activated.

A player can also order a task force in posture class -1
to posture class 0 (and then to posture class 1), but since
there is normally no reason for a unit to enter posture class O
from another posture class, IDAHEX warns the game designer if
that happens.

3.3 TACTICAL SITUATIONS

Maneuver of opposing battle units into proximity may preci-
pitate tactical situations in which 1t 1s advisable or essential
that IDAHEX issue new orders to existing task forces or create
new task forces and issue them orders. In some cases the sole
purpose of the orders is to respond immediately to a local situa-
tion that one of the players probably failed to foresee. Often,
the orders have the additional purpose of resolving opposing
forces' conflicting aims.

The player should watch for one tactical situation with
potentially severe consequences. If an attacking task force
is actually engaged and its location is occupied by the enemy,
then it is destroyed--IDAHEX orders it into posture class -1.
The penalty is severe, but is the only acceptable way of
resolving the situation: the task force controls neither
its location nor its objective and therefore has no place to
exist. IDAHEX takes extensive precautions to avert this situa-
tion. If a task force 1s threatened with destruction because
an enemy task force 1s about to occupy its location, IDAHEX
orders the task force to revert to holding its location. If
the task force succeeds in doing that, it still incurs a
penalty: 1ts defensive capability may be degraded because the
hold posture it enters may represent a hasty, disorganized
defense and because its defense preparation time (see below)
may be zero or even negative.

The defense preparation time of a battle unit in a hold
posture 1s a measure of how prepared the unit is to defend its
location. It is defined as the current time minus the unit's
virtual time of entry into posture class 1. Ordinarily, when
4 a unit enters posture class 1, its virtual time of entry is set
equal to the actual time. But when a unit in a disengagement,
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movement, or attack posture reverts to a hold posture in its
locatlon while an enemy unit directly threatens to seize its
location from the flank or rear (not from the cell that was the
objective of 1ts disengagement, movement, or attack), then the
unit's virtual time of entry into posture class 1 is set ahead
of the actual time by an amount that measures how far out of
position the unit was before it resumed holding its location.
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4. THE COMMANDS

Periodically, the Red player and the Blue player may input
commands to IDAHEX. A command 1s an instruction to battle units
or a request for information. IDAHEX prevents a player from
Issuing instructions to enemy units or obtaining the enemy
player's instructions to his units. IDAHEX signals a player
when it 1is ready to receive commands from him. The Red player
may go before the Blue player, but that 1s purely a formality:
both players' battle units begin executing their instructions
simultaneously. In no way do the forces take turns.

IDAHEX signifies that is ready to receive a command by
writing "Enter command." on the player's terminal. The player
replies by entering a character string enclosed in guotation
marks. IDAHEX examines the reply to ldentify the command. If
complete specification of the command requires more inputs from
the player, IDAHEX writes prompting sentences on the terminal.
("Enter command." is the initial prompting sentence.) The
player must reply to a prompting before IDAHEX will proceed.
Each reply 1s a character string enclosed in quotation marks.!
It may occupy more than one line of input. A reply may contain
no items: 1t consists only of blanks, or it 1s empty. Examples:

Or a reply may contalin exactly one item. Examples:

"oneword"
" oneword"
"29.2"

14} 29'2 114
"17"

Or 1t may contain several items. Examples:

It may be permissible to omit the quotation marks if the reply
contains exactly one i1tem.
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"firstword secondword"
"firstword,secondword"
"29.2 17, 12.1 , 15"
"werd,17,12.1"

In general, two consecutive items can be separated by one or
more blanks, by a comma, or by a comma together with one or

more blanks. Hence, each of the following replies contains

exactly two items:

117 usn
117,u5n
||7’ )45!!
117 , )45"
1" "

n n
2

In the last two replies the two items are both null--i.e., the
items contain no nonblank characters. IDAHEX interprets a null
item as a character string of blanks if it expects the item to
be a character string, and as the number 0 if it expects a
number. As one might infer, IDAHEY maps a reply into a "target
list" of items it expects to receive. A target list is actually
a list of variables to which the reply implicitly assigns values.

Each non-null item in a reply--each item containing a
nonblank character--is classified as either a number or a
word. A non-null item is a number if and only if its first
nonblank character is a decimal digit, a decimal polnt, or a
minus sign (-); a non-null item is a word if and only if it
is not a number. All the words in a reply must precede all
the numbers.

Each variable in a target 1list 1s classified as either
a character-string variable or an arithmetic variable. It is
a character-string variable if and only if it is intended to
recelve a word; it 1is an arithmetic variable if and only if it
1s intended to receive a number.

Each 1item in a reply 1s assigned to the corresponding
variable in the target list, its "target variable". When a
null item is assigned to a variable, the variable's value
becomes a character string of four blanks if the variable is
a character string variable, and 1ts value becomes 0 if it is
an arithmetic variable. If, in comparing the reply with the
target 1ist, IDAHEX discovers that reply items are missing, it
implicitly inserts a null item to take the place of each missing
item. Hence, the null reply ("") gives every character string
variable in the target list the value " " and every arithme-
tic variable in the target 1list the value 0. .




A~tually, only the first four characters of a word are
assigned to its target variable. Therefore, a player may
truncate any word to 1its first four characters. 1In particular,
the command names "mission", "deliver", "transfer", "cancel",
"abandon", and "display" may be abbreviated as "miss", "deli",
"tran", "canc", "aban", and "disp".

The sequel generally shows the format of a reply in a
line labeled "Reply" or "Initial reply". Any item not
enclosed between a "less-than" character (<) and a "greater-
than" character (>) must appear exactly as shown, except that
a word may be truncated to four characters. An item enclosed
between a "less-than'" character and a "greater-than" character
18 an argument, to be replaced by an appropriate word or number
without the "less-than'" and "greater-than” characters. It may
be omitted, but then every item following it in the reply must
also be omitted. Omitting it has precisely the same effect as
including it in the reply as a null item (which, i1f it should
be a number, has the same effect as including it in the reply
as the number 0).

The "initial reply in the command sequence" is the player's
reply to the prompting sentence "Enter command."” A line labeled
"Initial reply" shows 1ts format.

IDAHEX's command repertoire 1s occasionally expanded.
The program that the players are using may support commands 1in
addition to those described in this section. The command
repertoire can be learned by 1lnvoking the help command.

N

4.1 ASSIGNING AND REVISING MISSIONS

R it o o R
1

As Section 3.1 explains, a task force's change of status
1s always caused and directed by an order. A mission 1s a
sequence of orders. Every task force has a mission, and every
mission is assigned to exactly one task force (but two task
forces may have identical missions). A task force and its
mission are both identified by the same positive integer, which
1s assigned by IDAHEX or the player when the task force 1is
created. The orders comprising a mission are stored in a pop-up
stack and are executed in sequence, from the top to the bottom,.
The order at the top of the stack is termed the active order.
When executlon of it 1s completed, it is removed from the stack,
and the next order, 1f any, pops to the top. If a start time
is associated with the active order, execution of the order
does not begin until the game time equals or exceeds the start
time.




A mission 1s created or modified by the mission command:
Initial reply: "mission {numberl)"

Suppose numberl happens to be the identification number of
an exlisting task force (which must be positive). The player is
then modifying the task force's mission. Its present mission
is erased, and the player constructs a new one by entering a
sequence of orders.

Prompting: Enter orders.
Reply: "{dobj> {dpost) (strt)"

Actually, the player enters a sequence of replies. The first -
reply defines the first order in the mission, the second reply E
defines the second order, and so on. Recall that an order has

two components: a desired objective and a desired posture.

The 1item dobj defines the desired objective (a cell number),
and dpost defines the desired posture. There is an IDAHEX
variable named nstart.! The player may specify a start time
for each of the first nstart orders in a mission; the argument
strt is ignored if 1t appears in a reply after the first nstart
repllies. Of course, if strt is omitted from one of the first
nstart rgplies, the corresponding order's start time is taken
to be 0.

More than one reply to the prompting sentence "Enter
orders." may occur on the same line, but if so, at least one
blank should separate them. )

The player signals IDAHEX that he has input the final
order in the mission by entering a reply that defines the
desired obJective as a nonpositive number (as the null reply
("") does). The dummy order defined by this reply does not
become part of the mission.

If the player 1is modifying an existing mission, those are
his only inputs. Alternatively, suppose he 1s creating a new
task force and corresponding mission--which 1s true i1f and only
if numberl is not the identification number of an existing task
force (or it is omitted from the initial reply). The identifica-
tion number assigned to the task force and mission is numberl if

!The value of nstart is set in the IDAHEX main program, cgcm.
It equals 1 in Version 2.

2In that case execution of the order will begin as soon as
execution of the preceding order, if any, is completed--
assuming, as should be the case, that the game time 1s non-
negative.
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numverl > 0 and 1s not too large; IDAHEX chooses a number
otherwise.! IDAHEX requests the player to "Enter orders.",
which he does just as before. After he has entered the final
order, he must list the elements of the task force, in any
sequence:

Prompting: List task force.
Reply: "Cunitl), <unit2d,..., {unitnd"
Each reply item identifies a task force element by its battle

unit number. Any unit listed that already belongs to a task
force is automatically detached from it.

The examples below are based upon the area of war 1in
Figure 3.1 and the configuration of postures assumed by Table

3.1, namely:
pp pmapup (pp)  pmapdn(pp)
10 20 -10
11 20 -10
12 21 -10
13 21 -10
14 21 -10
20 30 4o
21 31 42
30 40 u2
31 b1 b2
Lo 11 b2
41 12 42
b2 14 42
The examples assume nstart = 1 and therefore specifyv a start

time only for the first order in a mission.

Example 1. Suppose units 4 and 9, located in cell 17, are
in posture 12. In the following communications with IDAHEX,
the Red player constitutes them as a task force and assigns
a mission.

1A mission's identification number may not exceed nmnmax, whose |
value is fixed in the entry point crcom.
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Enter command.
"mission"

Enter orders.
"me 12"

"12 30"

"2 10"

nt

List task force
"9 }_‘H

Each line after the prompting sentence "Enter orders." states
an order: the first number is the desired objective (i.e.,
the identification number of the cell that 1s the desired
objective), and the second number is the desired posture.
Because nstart > 1, the reply "16 12" is mapped into a list of
three 1tems, the third being the start time. Since the reply
contains only two ltems, the start time 1is defined to be O.
The mission implies the following sequence of statuses for the
task force:

location posture objective
17 21 (disengaging) 16
17 31 (admin. march) 16
17 41 (attack from 31) 16
16 12 (halted) 16 Order 1 finished.
16 21 (disengaging) 12
16 31 (admin. march) 12
16 30 (tactical march) 12 Order 2 finished.
16 40 (standard attack) 12
12 11 (halted, dispersed) 12
12 10 (standard hold) 12 Mission finished.

Example 2. Suppose task force 38, consisting of unit 27,
is moving tactically from cell 6 to cell 5 in accordance with
a mlission whose active order is "desired objective = 5, desired
posture = 10", and whose next order 1is "desired objective = 1,
desired posture = 10". The player directs that the movement to
cell 5 continue, but thereafter the task force should go to
cell 2 instead of cell 1:

Enter command.
"miss 38"
Enter orders.
"5 11"

"2 10"

mnn
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4 The modified mission implies the following sequence of statuses
d for task force 38:
N location posture objective
{ & 40 (standard attack) 5 :
k‘ t 5 11 (halted) 5 Order 1 finished. !
i 5 20 (disengagling) 2
H 5 30 (tactical march) 2
i 5 4o (standard attack) 2
a 2 11 (halted) 2
' 2 10 (standard hold) 2 Mission finished.

The original mission implied next location = 6, next posture =

40, next objective = 5. Since the modified mission implies the
same next status as the original one, the time at which the task
force will achieve its next status 18 not rescheduled. The
player could have achieved the same sequence of statuses for

unit 27 by first canceling mission 38, using the cancel command
explained below, and then entering -he following command sequence:

(4 oA SR A i 5 4 o3 A I 2 P O S

1 Enter command.

List task force.
||27H

"miss 38" t

Enter orders.

|15 11" %

112 lo" §'

e %
:
!
i

¢ There would be only one difference in the results: because the
cancel command destroys all record of the original mission, and
a new task force has been created (albeit with the same iden-
tification number and same composition), the movement delay is
re-evaluated, and the time at which unit 27 completes 1ts move-
ment may be rescheduled. In general, it i8 wise to modify the
misesion of a disengaging or moving task force, through the
migeion command, rather than canceling it and recreating the ;
task force with a new mission. !

e 1 YT

Example 3. Suppose task force 39 is moving from cell 6
to cell 5. In the following communications, the player directs
it to move instead to cell 9:

Enter command.
"miss 39n
Enter orders.
"9,10"

’ "
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The new mission implies the following sequence of statuses for
task force 39:

location posture objective

6 42 (hasty attack) 6
14 (hasty defense)

21 (disengaging) 9
31 (admin. march) 9
41 (attack) 9
12 (halted) 9
10 (standard hold) 9

OO ANV

Mission finished.

Example 4. Suppose unit 21 is in posture class 0 in cell
6. The player assigns a mission to the task force consisting
of unit 21:

Enter command.
"missﬂ

Enter orders.
"6 13 1.51"

"9 13"

mn

List task force
ll2ll|

The mission implies the following sequence of statuses for
unit 21:

location posture objective

10 (standard hold) 6
13 (transfer) 6 Order 1 finished.
21 (disengaging) 9
31 (admin. march) 9
41 (attack) 9
12 (halted) 9

9

13 (transfer)

NeANoN e N o N o) ROAN o)

Mission finished.

The first change of status will not occur until time 1.51.

The example illustrates one way of accomplishing resupply and
replacement: if new resources should enter the area of war in
cell 1 at time x, the game design data should incorporate them
into a unit whose initial location is 1 and initial posture
class 1is 9; the player whose side should receive the resources
can issue a mission command to activate the unit at time x.

Example 5. Assume unit 21 is in posture class 0. 1In the

following communications with IDAHEX, the Blue player activates
unit 21 in cell 8 instead of its present location, cell 6.

4.8

gt T PRI . gy oy a




_—_

= T T g e

o a

Enter command.
"miSS"

Enter orders.

118 O"

H8 lOll

mee

List task force.
"21"

The mission implies the following sequence of statuses for
unit 21:

location posture objective
8 0 (inactive) 8 Order 1 finished.
8 L0 (standard hold) 8 Mission finished.

The first change of status is scheduled to occur immediately,
assuming that the current time is nonnegative.

Thus, a player can activate one of his units in a cell
different from its initial location; to do soc, he must first
change 1ts location while it remains in posture class 0. This
capability is necessary since the location where a package of
supplies and replacements should become available might depend
on the course of the game. Indeed, IDAHEX prohibits activation
of a unit in a cell owned by the enemy or containing enemy
units. And it might be convenient to design the game so that
supplies and replacements originate in corps, army, or front
depots, which relocate to keep up with the combat forces, rather
than fixed theater depots. A player could use the capability
to change inactive units' locations in order to cheat, relocating
units wherever he pleased. Therefore, IDAHEX places an advisory
message 1n a file intended for the game designer whenever an
inactive unit changes location.

4,2 DETACHING A UNIT FROM A TASK FORCE

The detach command detaches a battle unit from a task force.
The unit then has no mission. There 1s no effect on the mission
of the remaining task force or the time at which the task force
1s scheduled to enter its next status.

Initial reply: "detach {unitnbr)>"

The argument unitnbr is the number of the battle unit to be
detached.
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Example. The player commands IDAHEX to detach unit 4
from the task force to which it belongs, if any:

Enter command.
"deta 4"

It is not necessary to give a detach command to detach a
unit from a task force in preparation for including 1t in a new
one: naming a unit as an element of a new task force in a
mission command automatically causes it to be detached from any
task force to which it already belongs.

4.3 ATTACHING A UNIT TO A TASK FORCE

The attach command attaches a battle unit to an existing
task force. If the unit belongs to another task force, it is
detached before being attached to the designated task force.
It must have the same status as the de51gnated task force and
must, of course, belong to the sam: u!

Initial reply: "attach <{unitnbr) <{tfnbr>"

The argument unitnbr is the number of the battle unit to be
attached, and tfnbr is the number of the task force to which
it should be attached.

Attaching a unit to a task force may push back the time
at which the enlarged task force is scheduled to enter its next
status. Let tl be the time at which the original task force is
scheduled to enter its next status. Let t2 be the time for
which the enlarged task force's transition from its present
status to 1ts next status would be scheduled if it were Jjust
beginning the transition at the present time. The enlarged
task force 1s scheduled to enter its next status at time tl or
t2, whichever is greater.

Example. The player commands IDAHEX to attach unit 4 to
task force 17:

Enter command.
"atta 4,17"

4.4 TRANSFERRING RESOURCES

Three different commands accomplish transfers of resources
from one set of units to another set of units. To use the trans-
fer and delivery commands, a hold posture must be reserved as
the transfer posture. (Its number is given by the game design
datum Z¢trfp.) The transfer command and the delivery command
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? can be used to transfer resources from one set of units, called
the givers, to another set, called the takers, provided the
givers and takers all belong to the same side, they all have the
same location, and the givers are all in the transfer posture,

A taker may be in any of the postures from 10 through 49, in-
cluding the transfer posture. A unit may be both a giver and

t a taker. A taker can accept resources in excess of the planned €]
quantity for a unit of its type, even if that quantity is 0, ;
but it cannot accept resources it is prohibited from having. A
(See Section 2.2.72.) )

The send command can be used to transfer resources from
one set of units (the givers) to another set (the takers) pro- "y
vided the units all belong to the same side. The units may have
different locations and the givers may be in any posture from
10 through 49. Use of the send command normally occurs only ia ‘
games where the logistics system is not explicitly played. 3

4.4.1 The Delivery Command

The delivery command permits the player to arrange for a
: transfer of resources that will occur automatically, at the
$ earliest possible moment. The command creates a "delivery
E | ' order" (not to be confused with the crders in a mission). A
delivery order has four components: (1) the task force desig-
nated to deliver the resources; (2) the delivery destination;
(3) the relative size of the delivery; (4) the intended recip-
ients of the delivery. The delivery destination is the cell
where the delivery is to occur. The relative size is a number
4 between 0.0 and 1.0, inclusive, that indicates how much should
be transferred. Once created, a delivery order continues to
exist until it is executed or it is canceled by the player.

The "delivery task force", the one designated to make the
delivery, must exist when the delivery order is created and
’ when it i1s executed. Two or more delivery orders may name the
same delivery task force, but their delivery destinations
should differ. If two delivery orders designate the same
delivery task force and the same delivery destination, IDAHEX
3 arbitrarily selects one of them. The 1list of intended recip-
ients may be empty.

Initial reply: "delivery <tfnbr)» {cellnbr)"

The argument tfnbr 1s the delivery tesk force's number, and
cellnbr 1s the delivery destination'’s cell number. Next, the
player must indicate the size of the delivery.

by A g i

Prompting: Enter relative size of delivery. ;
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Reply: "(dlsizeD"

The item dlsize should be a fixed decimal constant between 0
and 1. Finally, the player lists the dellvery's intended re-
cipients. (The list's purpose 1s explained below.)

Prompting: List recipients.
Reply: "(1d1>, <1d2>,..., {idnD"

A reply contalning no items defines the empty list. Each
item--idl,...,idn--must identify either a friendly battle unit
or a friendly task force. An 1tem identifying a unit is simply
the unit's number; an 1tem identifying a task force is the sum
of the task force's number and 10000,

Suppose task force m has Just envered the transfer posture
in cell i. IDAHEX must decide whether the transfer of resources
will be governed by a transfer command (see the next subsection)
that the player will issue later or by a delivery order. IDAHEX
infers that the player intends to issue a transfer command, and
therefore makes no delivery of resources at this time, if either
of the following conditions holds:

(1) with this change of status, the task force has accom-
pliished its mission;

(2) with this change of status, the task force has com-
pleted execution of the active order in its mission,
and its new active order has a start time that exceeds
the current time.

If neither condition holds, IDAHEX searches for a delivery
order--one whose delivery task force is m and delivery destina-
tion is8 1. If none is found, a delivery order is generated:
it designates task force m as the delivery task force and cell
i as the delivery destination, fixes the delivery's relative
size at 1.0, and leaves the list of intended recipients empty.
A generated delivery order 1s treated in the same way as a
delivery order created by the delivery command. Consequently,
there i1s no reason for a player to invoke the delivery command
except to make the relative size less than 1.0 or to name
intended recipilents.

When IDAHEX executes a delivery order, it identifies the : ;
givers and the takers. The givers are the elements of the ‘
delivery task force. To find the takers, the list of intended
recipients is expanded by replacing each task force mentioned
in it with the task force's elements. If the resulting 1list is
not empty, the takers consist of every active, friendly unit in
the list whose location is the delivery destination; 1if the list

h-12
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J is empty, the takers consist of every active, friendly unit
2 ’ whose location is the delivery destination and whose posture
is not the transfer posture.

giver can only give resources in excess of its planned quanti-
ties. To be precise, for any k, the quantity of type k resources
¥ ! that a particular giver can transfer to the takers is limited
: to the amount by which its actual stock of type k resources
L1 exceeds 1its planned stock.! Each taker demands resources of a
T given type to the extent that its stock falls short of its
] planned stock. The total quantity of resources of a given type
transferred from the givers equals min{f#*S,D}, where f is the
delivery's relative size, S is the maximum amount that the
givers can give, and D 1s the takers' total demand. The quan-
tities taken from the various givers and the quantities given
to the various takers are determined so as to balance the units'
stocks as much as possible. Basically, a unit's stocks are
perfectly balanced if its stock of each type of resources coin-
cides with its planned stock. Section 5.2 of Volume 2 explains
fully.

{ In a resource transfer governed by a delivery order, a
i
i

Example. The player arranges for a delivery of resocurces
by task force 4 to unit 2, unit 6, and task force 30 in cell 10.

S DU G P S .

: Enter command.
i "deli 4 10"
‘ Enter relative size of delivery.
11.65"
List recipients.
"2 6 10030"

4.4.2 The Transfer Command

The transfer command causes an immediate transfer of
resources from the givers to the takers.

Initial reply: "transfer <{cellnbr)"

4

\ The argument cellnbr is the number of the cell that is the trans-

i fer location--the cell where the transfer is to occur. Next, the

: player identifies the units and task forces from which resources
should be transferred.

Prompting: List resource givers.

Reply: "¢idl ), id2d,..., idn)"

‘Recall that the planned stock of type k resources in a tvpe }
battle unit is toe(j,k).

bh-13
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4 A reply contalning no items defines the empty list, whose impli-
I cations are described below. Each item in the reply ldentifies
either a friendly battle unit or a friendly task force. An item
identifying a battle unit is simply the unit's number; an item
identifying a task force 1s the sum of the task force's number
and 10000. Next, the player lists units and task forces to which
resources should be transferred.

Prompting: List resource takers.

T e et el 4 i

Reply: "{idl>, dd2>,..., <idnD"
: A reply containing no items defines the empty list. Each item
; identifies either a friendly battle unit or a friendly task
é force as before. Finally, the player indicates the amounts

of resources to be transferred from the givers to the takers.

; | Prompting: Enter resource index and amount to be
1 transferred, line by line.

Reply: "Crsnbr) amt)"

ﬂ Actually, the player enters one or more replies. The first

! item of a reply, rsnbr, is a resource type, identified by

i number, and the second item, amt, is the total quantity of type
rsnbr resources to be transferred, which may be nonintegral.
The player's last reply must define the resource type to be non-
positive (as the null reply does), signaling that he is finished.
He may decline to specify the amount to be transferred for any
type of resources, or every type.

If the player's list of givers is empty, the givers consist
by default of every active, friendly unit whose location is the
transfer location and whose posture is the transfer posture.

If his 1list of takers is empty, the takers consist by default
of every active, friendly unit whose location is the transfer
y location and whose posture is not the transfer posture.

If the set of givers is identical to the set of takers,
then regardless of any transfer amounts the player has specified,
the units' resources are redistributed among them to balance
their stocks as much as possible; basically, a unit's stocks
are perfectly balanced if they coincide with i1ts planned stocks.

Y ey

Alternatively, assume the set of givers is not identical
to the set of takers. Suppose, for a given 1, that the player
has specified the amount of type 1 resources to be transferred.
If at least one of the takers is permitted to have this type
of resources, then the amount actually transferred is the amount
the player specifled or the amount the givers have, whichever
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is less. On the other hand, suppose the player has not speci-
fied the amount of type 1 resources to be transferred. The
amount transferred equals min{S,D}, where S and D are defined

as 1n Section 4.4,1. 1In either case, the amount transferred

i1s taken from the givers and distributed among the takers so that
the units' stocks are as balanced as possilble,

Example. The player commands a transfer of resources 1n
cell 10 from unit 55 and task force 29 to the active, friendly
unlts in cell 10 that are not in the transfer posture.

Enter command.

"tran 10"

List resource glvers.

"10029 55"

List resource takers.

nn

Enter resource index and amount
to be transferred, line by 1line
n3 27.145"

"8 0"

"2 12"

"

The amount of type 8 resources transferred will be 0.

4.4,3 The Send Command

The send command causes an immediate transfer of resources
from the givers to the takers.

Initial reply: "send {cellnbr)>"
The argument cellnbr may be omitted.

Next, the player identifiles the units and task forces from
which resources should be transferred.

Prompting: List resource givers,

Reply: "(1d1>, {id2>,..., <idnd"
Each item in the reply identifles either a friendly battle unit
or a friendly task force, An item identifylng a battle unit
1s simply the unlit's number; an item 1dentifying a task force
1s the sum of the task force's number and 10000,

If the argument cellnbr was given (and is nonzero) it is
interpreted as the cell to which resources should be transferred:

b-15
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the takers are deflned to be every active, friendly unit in
cell cellnbr., If the argument cellnbr was omitted (or was 0),
the player 1s asked to indicate the takers:

Prompting: List resource takers.
The player's reply may have any of three different forms.
Reply (form 1): "<{idl)>, <id2),..., {idndD"

In this form, the items idl,...,1idn are 1ntegers. Each identi-
fies a friendly battle unit or friendly task force as before,
Alternatively, the reply may have the following form:

Reply (form 2): '"interval {idl) {ia2>"

(The word "interval" may be truncated to "inte".) The takers
are defined tc be every active, friendly unit numbered between
1d1 and 1d2, inclusive., Alternatively, the reply may have the
following form:

Reply (form 3): '"subset <1dl) {id2>"

In this case, the takers are defined to be every active, friendly
unit numbered between idl and id2 with the exception of units
the player specifically excludes:

Prompting: List units to be excluded.
Reply: "(unit_1id1)>, <{unit_id2),...,{unit_idnd>"

Finally, the player indicates the amounts of resources to
be transferred from the givers to the takers, exactly as in the
transfer command., As in the case of the transfer command, he
may decline to specify the amount transferred for any, or every,
type of resources. The actual quantity transferred from a giver
to a taker is determined according to the same rules used to
interpret the transfer command.

Example. The player commands a transfer of resources
from unit 100 to every active, friendly unit numbered between
1 and 65 with exception of units 14 and 17.

Enter command.

"Send"

List resource givers.
"100"

List resource takers.
"subs 1 65"

List units to be excluded,
"1y 17"
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Enter resource index and amount to be

transferred, line by line.
nn

4.5 INITIATING SPECIAL ACTIVITIES

A battle unit may be able to perform any of the following
special activities:

type special activity abbreviation
1 barrier intensification bi
2 railroad destruction rrd
3 road destruction rd
4 barrier de-intensification bdi1
5 railroad repair rrr
6 road repair rr
7 barrier mitigation bm
10 close supporting fire csf

Nevertheless, the game design data may not support some special
activities; IDAHEX warns the player if he has requested an
unsupported activity.

The player requests a battle unit to perform a special
activity through the activity command.

Initial reply: Mactivity (named<{locl) <{loc2>"

The argument name must be one of the abbreviated special activ-
ity names shown above.

The rest of the command sequence depends on whether the
activity is LOC modification--types 1 through 7--or close
supporting fire.

Case 1. LOC Modification Activity

The arguments locl and loc2 are the numbers of the two
adjacent, active cells where the activity should occur; that
1s, the activity will affect the barrier, raill link, or road
link between cell locl amd loc2. The player completes specifi-
cation of the activity by identifying the battle unit that
should perform it and the fraction of the unit's resources that
should actually participate in the activity.

Prompting: Specify unit and level of effort.

Reply: "Cunitnbr) {1vl>"
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The argument unitnbr must be the identification number of a
friendly battle unit; 1lvl must be a fixed decimal constant,
0 < 1vl 5 1.

Unit unitnbr will be able to perform the activity when and
only when it is located in cell locl or cell loc2 and its side
owns 1ts location. The unit will continue performing the
activity, or tryling to perform it, until the activity is
terminated.

Example The player wants battle unit 102 to commit three-
fourths of ° s resources to the task of destroying the rail-
road between the adjacent cells U4 and 68:

Enter command.

"activ rrd 44 58"

Specify unit and level of effort.
!'102 .7511

Example. The player wants unit 102 to commit one-fourth
of its resources to the task of intensifylng the barrier between
cells 44 and 68 (which may mean destroying bridges):

Enter command.

"activ bi 44 68"

Specify unit and level of effort.
"102 .25"

A unit may perform more than one special activity at the
same time, but it may not commit more resources than it has to
special activities. IDAHEX refuses a player's request that a
unit perform an LOC modification activity if the unit's total
level of effort in all LOC modification activities would exceed
1l; performing close supporting fire activities does not reduce
a unit's capacity for LOC modification activities. LOC modifi-~
cation activities can be terminated through the cancel command.

Case 2. Close Supporting Fire Activity

The argument locl is the number of the cell from which
the close supporting fire is to come. Cell locl must be owned
by the player, but it need not contain battle units. Never-
theless, no close supporting fire can result from the activity
until one of the player's units assumes a hold posture in the
cell. The argument loc2 is the number of the cell that is the
location of the engagement for which supporting fire is
requested. The activity request 1is accepted even if there is
no engagement 1in cell loc2, but no fire occurs until an engage-
ment beglins there.
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Finally, the player selects the intensity of supporting
fire.

Prompting: Intensity of fire?
Reply: "(vid>"

The argument <{1vl) is the fraction of weapons capable of
supporting fire that will fire. (Alternatively, the capable
weapons' average intensity of fire.)

The total intensity of fire of the player's close support-
ing fire activities may not exceed 1. IDAHEX refuses a new
request that would violate this constraint. The constraint is
independent of LOC modification activities.

Close supporting fire activities can be terminated through
the cancel command. A close supporting fire activity is can-
celled automatically 1f the cell from which the fire comes falls
to the enemy.

4.6 THE CANCEL COMMAND

The cancel command cancels a mission and dissolves the
corresponding task force, cancels a delivery order, or termi-
nates a special activity.

Initial replay: 'cancel {cdd<{numberld<{number2)"

The argument cd must be the word "mission"” (or "miss") to cancel
a mission, "delivery" (or "deli") to cancel a delivery order,
"loema" to terminate an LOC modification activity, and "fire"
to terminate a supporting fire activity. 1In canceling a mis-
sion, numberl 1s its number, and the argument number?2 is not
used. In canceling a delivery order, numberl 1s the 1dentifi-
cation number of the delivery task force, and the number? is
the cell number of the delivery destination. In terminating
an LOC modification activity, numberl and number? are the
numbers of the two adjacent cells where the activity is occur-
ring. In terminating a supporting fire activity, numberl is
the cell from which the fire comes, and number2 is the cell to
which it goes (the engagement location in the case of close
supporting fire).

If an LOC modification activity is being terminated,
IDAHEX requests additional information:
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Prompting: Enter activity and unit.

Reply: "(abact > {unitnbr)"”
The argument abact is the abbreviated name of the special
activity:
special activity abbreviation

barrier intensification bi
rallroad destruction rrd
road destruction rd
barrier de-intensification bdi
railroad repair rrr
road repair rr
barrier mitigation bm

The argument unitnbr is the number of the unit performing the
activity. Both arguments may be omitted or, equivalently, made
blank or O:

e If abact = " " but unitnbr > 0, every special
activity of unit unitnbr on the designated LOC (between
cell numberl and cell number?) is terminated.

e If unitnbr is omitted but abact is not, every special
activity whose abbreviated name is abact being per-
formed on the designated LOC by friendly units is
terminated.

e If abact and unitnbr are both omitted, every special
activity being performed on the designated LOC by
friendly units is terminated.

In terminating a supporting fire activity, either or
both of the arguments numberl and number2 may be 0 (or missing):

e If numberl > 0 and number2 = 0, all the player's
supporting fire from cell numberl is canceled.

e If numberl = 0 and number? > 0, all the player's
supporting fire directed to cell number? 1s
canceled.

e If both arguments are 0, all the player's supporting
fire is canceled.

Example. The player cancels mission 29:

Enter command.
"ecanc miss 29"
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Example. The player cancels the delivery order for a
delivery by task force 4 to cell 10:

Enter command.
"canc delil 4 10"

Example. The player terminates all speclal activities of
unit 102 on the LOC between the adjacent cells 44 and 68:

Enter command. h
"canc locma 44 68"
Enter activity and unit.

",102" z‘i

4.7 ABANDONING RESOURCES |

A player may want to lighten one of his battle units to
increase its mobility. The abandon command causes the abandon-
ment and destruction of speclified quantities of a battle unit's
resources.

Initial reply: "abandon <{unitnbi>"

The argument unitnbr is the number of the battle unit that
should abandon resources. IDAHEX requests the player to list
the quantities to be abandoned.

Prompting: List integral quantities to be abandoned,
in order.

Reply: "@l, <@a2y,..., Lgro"

The item gl is the quantity of the unit's type 1 resources to

be abandoned, g2 is the guantity of type 2 resources to be
abandoned, and so on. FEach item should be a nonnegative integer.
The abandoned resources are immediately deducted from the unit's
stocks; they cease to exist.

Example. Suppose the player's side has six types of
resources. The player commands the destruction of 10 type
resources and 12 type 5 resources in battle unit 4:

[

Enter command.

"abandcn 4"

List iIntepral quantitics to te
abandeoned, in orider.

"Q 100 0 10"
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A player cannot use the abandon command to destroy enemy
resources: IDAHEX prevents a player from issuing commands
to enemy units.

4.8 GETTING AIR SUPPORT

The air command involves the IDAHEX entry point air per-
mitting the player to request air strikes. When he 1s finished
requesting air strikes, he may enter other commands. He may

give the air command any number of times during hils turn.

Initial reply: "alir"

4.9 SUSPENDING THE PLAYER TURN

The end command signifies that the player is finished
entering commands at this time but may want to enter more
before the game proceeds.

Initial reply: "end"

4.10 ENDING THE PLAYER TURN

The go command signifies that the player is finished
entering commands and is ready for game action to continue.
When both plavers have issued the go command, the game pro-
ceeds.

Initial re, ly:  "go

4.11 STOPPING THE GAME

The stop c¢ommand requests IDAHEX to stop the game by
exiting from the IDAHEX computer program.

Initial replay: "stop"
Example:
Enter command.
"SCOD "
Do you wish to stop the war?
(A1l work not saved will be lost.)

yes

The word yes is entered by the player in response to IDAHEX's
question. Note that it is not enclosed in quotation marks.

4-22
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1 . Any response other than yes causes the stop command to be
3 ignored.

1 The game situation can be saved prior to issuing the stop
‘ command by issuing the save command.
[

by g o

4.12 DISPLAYING INFORMATION

i The display command is a request for information to be

{. written on the player's terminal. The capabllities of IDAHEX's
information display facility may exceed those described in this

subsection; a player can learn the capabilities of the version

he 1is using by entering the command "help display".

E Initial reply: "display <keywd) <numberl) <{(number2)"

The argument keywd 1s a word indicating the kind of informa- %
tion to be displayed. It is chosen from one of the following: 3
"missions", "deliveries", "status", "unit", "balance", "who'",

! "activities", "trafficability". The following subsections de-

! scribe the information obtainable under the various values of K
keywd. r

4,12.1 Missions .
Initial reply: "display missions (numberl) {number2>" i

If numberl > 0 and number?2 = 0 (or, equivalently, the item ]
number? is omitted), the command causes display of information ?
on mission numberl (and therefore task force numberl) provided $
the task force belongs to the player's side. If numberz >

numberl > 0, the command causes display of information on each _
-7 the player's missions numbered between numberl and number?2. }
If numberl = number?2 = 0, the command causes display of infor- 3
mation on all of the player's missions. >

i grov-oume

Example. The player wants information on the composition
and mission of task force 29, which belongs to this side.

i Enter command.
: "disp miss 29"

i Example. The player wants information on all his task
! forces and their missions.

nter command.
"disp miss"
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4.12.2 Delivery Orders

Initial reply: '"display deliveries numberl number2 "

If numberl = 0 and number?2 = 0, the command causes display
of information on all the player's outstanding delivery orders.
If numberl > 0, delivery orders whose delivery task force is
not task force numberl are excluded. If number? > 0, delivery
orders whose delivery destination is not cell number?2 are
excluded.

Example. The player requests information on all his
delivery orders:

Enter command.

"disp deli"
Example. The player requests information on all delivery %
Enter command. :
"display delivery 29" ni

No information will be displayed unless task force 29 belongs

orders designating task force 29 as the delivery task force: {
to his side. E
;

Example. The player requests information on all his
delivery orders for cell 10:

Enter command.
"disp deli,,10"

4,12.3 Battle Unit Status

Initial reply: "display status <{unitnbrld (unitnbr2>"

If unitnbrl > 0 and unitnbr?2 = 0, the command causes display
of the status of battle unit unitnbrl provided it 1s active. If
unitnbr2 > unitnbrl > 0, the command causes display of the status
of every active unit numbered between unitnbrl and unitnbr?2.

If unitnbrl = unitnbr2 = 0, the command causes display of the
status of every active unit,

Fxample. The player wishes to learn the status of battle
unit

Enter command.
"disp stat 4"
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Example. The player wishes to learn the status of all
battle units:

Enter command.
"disp stat"

4.12.4 Battle Unit Status and Resources

Initial reply: "display unit <{unitnbr)"

If unitnbr > 0, the command causes display of information
on the status and resources of battle unlit unitnbr. If
unitnbr = 0, the command causes display of information on the
status and resources of every unit, including enemy units.

Example. The player requests information on battle unit U4:

Enter command.
"disp unit 4"

Example. The player requests information on all battle
units:

Enter command.
"display units"

4.12.5 Battle Unit Resources Available for Combat

IDAHEX groups engaged battle units into combat forces.
Two units belong to the same combat force if and only if they
are from the same side, participating in the same engagement,
and located in the same cell. (A unit can never participate
in more than one ‘engagement at the same time.) The members of
a combat force share their support resources and use their
weapons in concert. The guantity of the force's weapons of
a given type that can participate in combat may be reduced if
the force fails to have enough supplies and personnel of various
types to meet 1ts resources' requirements for support; also,
certain types of weapons can not participate in combat without
the protection of other weapons. The "fractional involvement"
of a given type of equipment is the fraction of the force's
equipment of that type that can participate in combat; the
fractional involvement of a given type of support resources
is the fractlon of the force's support resources of that type
that are available and required to support other resources.

Initial reply: '"display balance (unitnbr)>"
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If unitnbr > 0, IDAHEX interprets it as “he identification
number of an engaged battle unit, finds the combat force to
which the unit belongs, and displays fractional involvement data
for the force. Alternatively, if unitnbr = 0, IDAHEX requests
the player to list a group of one or more units, which will be
regarded as though it be a combat force 1n finding the fractional
involvement of its resources. (The only restriction 1s that
these units must all belong to the same side.)

Example. Suppose units 11, 13, and 69 comprise the set of

Red units participating in a given engagement and located 1n a
given cell. The player wants to learn their resources' frac- i
r

tional involvement. 1
i

Enter command.
"display balance 13" ;

The preceding command 1s equivalent to each of the following

two commands:
"disp bala 11" F
"disp bala 69" ;
Example. The player wants to learn what the fractional L
involvement of the resources in units 58, 60, and 69 would be E
if these units presently constituted a combat force: '
Enter command.
"disp bala"
List units.
"60, 58, 69"
IDAHEX displays the fractional involvement of each type

of resources (in the indicated combat force or the specified
group of units) on a line labeled "f.i.", On the next line
IDAHEX displays the "delta number" of each type of resources.
The delta number of a given type of equipment, say type 1, is
defined as P - Q3 P is the total quantity of type 1 equipment
that could be protected by the weapons of the combat force or
group of units, assuming the fractional involvement of every
type of weapon were 1; Q is the total quantity of type 1
equipment in the combat force or group of units, If type 1
equlpment can protect itself, P - Q = +», which 1s written as
a string of asterisks. Unprotected equipment can not partici-
pate in combat, The delta number of a given type of support
resources, say type k, 1s defined as S ~ D; D 1s the aggregate
demand for type k support by the resources in the combat force
or group of units; S is the total quantity of type k support
resources in the combat force or group of units., Thus, a
negative delta number for a type of weapons may indicate that
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their participation in combat is limited by a shortage of
weapons capable of protecting them; a negative d=lta number

for a type of support resources may indicate that participation
of weapons in combat is limited by a shortage of this type of
support.

4.12.6 Battle Units by Location

Initial reply: "display who cellnbr "

The command causes display of the identification number
of every active unit in cell cellnbr.

Example. The player wants a list of the active units--
enemy as well as friendly--in cell 9:

Enter command.
"disp who 9"

4.12.7 Special Activities

Initial reply: "display activity decelll) <cell2)>"
Prompting: Indicate activity type and unit.
Reply: "{abact)> <unitnbr)"

The command causes display of every special activity with
the designated attributes; if a character-string argument is
missing or blank, or if an arithmetic argument is missing or O,
the corresponding attribute 1s ignored.

Example. The player requests information on every special
activity affecting any road, railroad, or barrier between cell
24 and cell 48 (which is adjacent):

Enter command.
"disp acti 24 48"
Indicate activity type and unit.

mnn
The reply "disp acti 48 24" is equivalent.

Example. The player requests information on all special
activities being performed by unit 86:

Enter command.
"disp acti”

Inggcate activity type and unit.
1" "
3
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Example. The player requests information on all railroad
destruction activities affecting rail links emanating from cell
48:

Enter command.

"disp acti 48"

Indicate activity type and unit.
" r'r'd"

4.12.8 Trafficability

Initial reply: "display trafficability"

Prompting: Specify route.
Reply: "(celll), <cell2>,...,ccellnd"
If the arguments celll,...,celln are omitted, the command

causes display of all significant information concerning
trafficability in the area of war, including road damage, rail
damage, barrier intensification, and barrier mitigation. If

the arguments celll,...,celln are present, they should be the
numbers of a sequence of cells, each of which is adjacent to

the next; the command causes display of all significant informa-
tion concerning the trafficability of the route.

Example. Refer to Figure 2.1. The player requests
information on the trafficability of the route from cell 18,
to cell 25, to cell 33, to cell 34.

Enter command.
"disp traff"

Specify route.
"18 25 33 34"

He could have given the cell numbers in reverse order.

4.13 SAVING AND RESTORING GAME SITUATIONS

The save command causes IDAHEX to save a complete descrip-
tion of the present game situation together with all the game
design data except mapter, maprd, maprr, and mapbar in an
unformatted file.

Initial reply: '"save"
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’ IDAHEX requests the player to ldentify by number the file in
i which the data should be stored.

i | Example. The player saves the current situation in file
91:

Enter command.

"save"

Enter number (65-93) of file in which ‘
game situation should be saved. i

"91"

IDAHEX requests a file number greater than 60 to discourage the
player from giving the number of a file such as file 50 or file |
60 that should not be overwritten.

TewmpE T

The restore command causes IDAHEX to read game design data
and a complete description of a game situation from an unfor-
matted file created by a previous save.

s fs -

>i Initial reply: "restore"

Example. The player restores the game situation, includ-
ing all missions and delivery orders, exactly as it was at the
time of the last save command (by either player) designating
file 91:

B~ ait-Shech 2 Dac

Enter command.

"rest"

Enter number of file from which
game should be restored.

H91H

The players are given an opportunity almost immediately
; after IDAHEX is invoked to restore a game situation that was
4 saved by a save command given in an earlier invocation of
| IDAHEX. They do this not by giving a restore command but by
, responding to a specific prompting on the Red player's terminal.
‘ This permits IDAHEX to acquire all the game design data except
! mapter, maprd, maprr, and mapbar from the unformatted file in
! which the game situation was saved rather than the formatted
: file 50; mapter, maprd, maprr, and mapbar are still acquired
from file 60.

! Immediately after a game situation is restored. IDAHEX
inquires whether certain categories of game design data should be
re-read from file 50, the formatted file from which it read the
game design data before the start of the game. Since file 50 may

u“29 1

e

— T T I T T TRy PR R T
-t ,‘J'\.‘ 1 L o

R ezl
VPP ST TRL

sl : ~TTRPRTTTE, ST RTRECPRIM IS 10 v ;s

R




have been revised in the meantime, re-reading sections of it
provides a way of revising the design data in the middle of a
game. The new deslgn data take effect immediately, but have
no effect on the restored game situation. (Thus, revising
the c?mbat data can affect future engagements, but not past
ones.,

4.14 GETTING HELP

In its simplest form, the command is invoked as follows:

Enter command.
"help"

In response IDAHEX lists on the player's terminal all the
commands recognized by the IDAHEX version he is using. IDAHEX
also explains how the help command can be used to obtain infor-
mation on the other commands.

4.15 SUMMARY OF COMMANDS

Initial reply: "abandon (unit id)"

Prompting: List integral quantities to be
abandoned, in order.

Reply: "Cquantityl) <quantity2)...{quantityn)"

Initial reply': TMactivity (name) <cell 1dl) <cell id2)"

Prompting: Specify unit and level of effort.

Reply: "Cunit id) {real number)"

Initial reply: "aip"

Initial reply: "attach <{unit_id) <{task force_id>"

Initial reply: "cancel delivery {task_force_id) {cell id)"

Initial reply: "cancel mission <{task_force_id>"

l1The argument name may be one of the following: bi, rrd, rd,
bdi, rrr, rr, bm.
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{
‘ ] Initial reply: "cancel fire (cell-id1><cell-id2)"
{ Initial reply: "cancel locma (cell-1dl)><¢cell-i1d2>"
' Prompting: Indicate activity type and unit.
{ Reply:! "¢name) {unit-1d>" ;
{ 1
ﬁ ¢ Initial reply: "deliver (task_force_1id) (cell id)>"
i Prompting: Enter relatlve size of delivery.
i Reply: "(real number>" !
3 Prompting: List recipients. '
' Reply: "¢idl) dd2)>...{idn)"
§ Initial reply: "display activity {cell 1dl) (cell id2)" f
3 Prompting: Indicate activity type and unit. i
Reply: "Cactivity name) unit_id>" f
y
X Initial reply: "display balance (unit_id>" .
<' Prompting List units. H
§ Reply "Cunit 1d1> (unit_id2)>...{unit_idn)" i
! ,
{i Initial reply: "display deliveries <task force_1d) :
1 {cell 1d)" ¢
E Initial reply: "display missions (mission_1d1)> <
(mission_ia2>" :
Initial reply: "display status (unit_idl> <dunit_id2>" ;
; Initial reply: '"display trafficability" ;
i Prompting: Specity route. :
b Reply: "(cell 1dl) <(cell id2>...(cell_idn)" X
Initial reply: "display unit <dunit 1id>"
Initial reply: "display who {cell 1d>"
: Initial reply: "detach <dunit_1id>"
; Initial reply: "end"
g Initial reply: "go!
Initial reply: "help <(command name)"
IThe argument name may be one of the following: bi, rrd, rd,
bdi, rrr, rr, bm.
20ccurs 1f and only if unit_id < 0.
31bid.
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Initial reply':
Prompting:
Replies:

Prompting:
Reply:

Initial reply:
Prompting:

Reply:

Initial reply:
Prompting:

Reply:

Initial reply:
Prompting:
Reply:
Prompting:
Reply?:
Prompting’:
Reply?:
Prompting:

Replies:

Initial reply:

"mission {(mission 1d)"
Enter orders.
"{objectivel) (posturel) {(timel)"

.

"(objectiven) (posturend <timen)"
List task force. i
"Cunit_idl) <{unit_1d2)>...¢unit_idn)"

"restore"

Enter number of file from which
game should be restored.

"{file number)"

"Save "

Enter number (65-99) of file in which
game situation should be saved.
"{f1le number "

~

"send{cell id>"

List resource givers.

"(1dl> id2>...dddn)"

List resource takers.

"(keywd) (1d1> {id2)...{idn)"

List units to be excluded.

"Cunit 1d1) <unit_id2)...{unit_idnd"
Enter resource index and amount to be
transferred, line by line.

"{resource _numberl) <{amountl)"

"{resource numbern) <amountn)"

"Stop"

modify an existing mi

If the argument keywd
or the word "subset".

3This occurs only if ¢

‘The argument mission_

id should be omitted unless the goal is to
ssion, whose number equals mission_id.

1s present, it must be the word "interval"

he argument keywd equals "subset".
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» Initial reply: "transfer (cell id>"
Prompting: “ist resource givers,
Reply: "¢ddl) 44d2>...<{idn>"
Prompting: List resource takers,
Reply: "(id1)> dd2)...idn)"
Prompting: Enter resource index and amount to be
» transferred, line by line. _
Replies: "(resource_numberl) {amountl)" v
: . h
"{resource_numbern) {amountn)" %
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5. COMBAT

An engagement arises when a battle unit attempts to occupy
a cell containing enemy units in hold or disengagement postures.
To be precise, an engagement arises when a task force in an
attack posture attempts to enter a hold posture 1n its objec-
tive while its objective contains one or more enemy units in
hold or disengagement postures. Its objective then becomes
the "engagement location". The task force constitutes the
engagement "attackers". Other units from the task force's side
may join the engagement subseguently, possibly attacking from
different directions; they, too, become "attackers". The enemy
units whose location 1s the attackers' objective and whose
postures are hold or disengagement constltute the enragement
"defenders". Thus, at the outset of the engagement, one side
is the attacker and the other side is the defender. These
roles remain fixed throughout the engagement. That does not
mean that defenders cannot counterattack: a successful counter-
attack precipitates a new engagement 1n which some units that
were defenders become attackers and some that were attackers
become defenders.

An engagement ends when all its attackers have left or
all) its defenders have left. If an attacker's location is not
the engagement location, 1t leaves the engagement when its
objective becomes a cell other than the engagement location.
If an attacker's location is the engagement location, it leaves
the engagement when it enters a posture class other than 1 or
2. A defen er leaves the engagement when it enters a posture
class other than 1 or 2.

A defender may leave its engagement by belng destroyed,
but ordinarily one leaves by entering a movement posture. While
it 1s in a movement posture, the enemy cannot engage it. That
is one reason for the disengagement delay, and specifically,
for making one term of the delay proportional to the antici-
pated movement delay. Loosely speaking, if the tactical situa-
tion implies that the unit is vulnerable to pursuit by engagement
attackers, its disengagement delay (hence, the interval during
which it 1s engaged) is extended to account for the combat
that 1ts rearguard might actually have with pursulng units.
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Each engagement has a stylized FERA that measures the
attackers' progress. The variable feba expresses the FEBA
position as a fraction of the cell depth. At the start of a
given engagement, feba = 0. At that point all the attackers
are in attack postures oriented toward the engagement location.

If the attackers are sufficiently strong relative to the defen-
ders, the FEBA advances--feba increases, to a maximum of 1. One
might imagine that when feba 1s 1ncreasing, the attackers are
beating back the defenders; a more general, and more contemporary,
interpretation is that the attackers are penetrating the defen-
ders' formation. The game design datum febad is the criterion for
deciding when the attackers have penetrated sufficiently to be
allowed to occupy the engagement location. As soon as feba 2
febad, the attackers are allowed to enter hold postures in the
engagement location, ownership of 1t passes to their side, and
the defenders must disengage and move out or be destroyed.

An engagement's FEBA 1s independent of other engagements'
FEBAs and the general disposition of forces 1in the area of war.
It may be interpreted as a measure of the attackers' penetration
of the engagement location, but essentially 1t 1is Jjust an
abstraction used to determine how long the engagement lasts
before the attackers defeat the defenders.

5.1 ATTRITION

Thls subsection outlines how losses are determlned in a
given engagement. Section 6.1 of Volume 2 explains fully.

Only ground-to-ground weapons can destroy enemy resources
in ground combat. The game design data fix the basic rate at
which each type of Red ground-to-ground weapon can disable
(destroy or damage) each type of Blue materiel and the basic
rate at which each type of Blue ground-tc-ground weapon can dis-
able each type of Red materiel. Ground-to-ground weapons do not
disable personnel directly; rather, losses of materiel of a
given type caused by an enemy weapon of a given type imply certain
personnel losses. The basic rate at which a given type of
weapon can disable a given type of materiel must be adjusted for:
(1) the weapon's allocation of fire, which depends on the compo-
sition of the total enemy force in the engagement; (2) the posture
of the battle unit to which the weapon belongs; (3) the posture of
the battle unit to which the materiel belongs; (4) the environ-
ment 1in the engagement location. If the weapon belongs to an
attacker, further adjustments may be needed for: (5) any combat
barrier between the attacker's location and the engagement
location; (6) the defense preparation time of the unit to
which the materiel belongs. After all these adjustments are
made, the result 1s a "potentlal kill rate" for every combina-
tion of shooting ground-to-ground weapon type, target materiel
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& ’ type, shooting unit, and target unit; define K(i,i,m,n} as the
¥ potential rate at which a type 1 weapon belonging to unit m

i disables type J materiel belonging to unlt n, where unit m and
! unit n are on opposite sides in the engagement.

,f Let unlt m be a participant in the engagement. Let 1 be
f ] a type of ground-to-ground weapon belonging to it. The quantity
3 of type 1 weapons in unit m that can participate in combat 1s
; limited by two factors: support and protection. TFirst,
| assuming that the support resources category of the unit's side
1s nonempty, insufficient quantities of support resources may
limit the fraction of type 1 weapons that can participate in
' combat. Second, certain types of weapons may not participate
¢ in combat unless certain other types are participating in
1 sufficient quantitles to protect them. The first factor means
. that a force cannot employ 1ts weapons unless they are supplied
and manned. The second enforces a crude combined arms concept;
L typically, it means that a force must have enough small arms
i ’ participating in combat to protect its participating tanks,
and enough participating small arms and tanks to protect its
participating artillery. The force to which unit m belongs,
f for the purpose of determining its weapons' participation in
. combat, is the set of every unit that is from the same side,
' participating in the same engagement, and located 1in the same i
* cell as unit m. The units in the force share their support {
and employ thelr weapons in concert so that each has the same
fraction of weapons of a given type participating in combat.'

Once the quantlty of participating type 1 weapons in unit
: m is found, it 1s adjusted to get the effective quantity, which
o may differ because a very low or very high density of friendly
forces 1n the cell where unit m 1is located may degrade its
weapons' effectiveness. The quantity ERS(m,1) 1s defined as
the effective quantity of type 1 weapons in unit m that can
particlipate in combat.

i R

4 ? If unit m 1s an engagement attacker, let unit n be any
defender; 1if unit m is a defender, let unit n be any attacker,
The potential loss rate of type J materiel in unit n due to
fire from the type 1 ground-to-ground weapons in unit m is
computed as

¢+ K(i,j,m,n) # ERS(m,1).

!The quantity of a unit's type 1 weapons participating in com-
bat, divided by the quantity 1t has, defines the "fractional
involvement" of 1its type 1 resources. Thils number can be
found through the command "display balance".
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Let nw be the number of types of ground-to-ground weapons for
the side to which unit m belongs. The total potential loss
rate of type j materiel in unit n due to all fire from unit m
is

nw
2. K(i,j,m,n) ¥ ERS(m,1).
1=1

Summing over all the friends of unit m in the engagement would
yleld the total potential loss rate of type J materiel in unit
n. Two additlonal adjustment factors are applied to the poten-
tlal loss rate in the process of finding the actual loss rate.

The first adjustment, which the game designer may choose
to omit, scales loss rates according to the loss rates that
would be predicted from the engagement's ground force ratio.
Because the loss rates computed above obey the Lanchester square
law, it 1is appropriate to determine the values of the weapons
in the engagement by the antipotential potential method. (See
Section 6.1.2 of Volume 2.) The method, as IDAHEX uses it,
generates a value for each type of the attackers' ground-to-
ground weapons and each type of the defenders' ground-to-ground
weapons. A weapon's value reflects i1ts ability to disable
cneny weapons under the specific conditions of the engagement;
the value of a given type of Red or Blue weapon usually differs
from engagement to engagement and changes over the course of any
one engagement. Let v(1) be the value of a type 1 ground-to-
ground weapon held by the attackers in this engagement at this
time. Let unit my s unit Moseees unit my be the attackers. Their
total value is

k nw
2, 2. ERS(my,1) * v(1),
J=1 1=1

where nw is the number of types of the attackers' ground-to-
ground wearons. The defenders' total value is computed analo-
gously. The ground force ratio 1s defined as the ratio of the
attackers' total value to the defenders’. If the game designer
wants losses scaled according to the ground force ratio, the game
design data include curves that predict the fraction of their
total value that the attackers lose and the fraction of their
total value that the defenders lose given the ground force ratio,
the attackers' posture and the defenders' posture. The roten-
tial loss rates are scaled to agree with this prediction.

The second, and final, adjustment scales the potential loss
rate according to the intensity of combat, which 1s lowest when
feba = 0 and highest when feba indicates that the attackers have
penetrated to the depth of the defense.
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Unless the ground force ratio is almost 0 or is extremely
large, a unit's actual loss of a given type of materiel is
assessed as the lesser of 1ts adjusted potential loss and the
yuantity of its materiel of that type participatine in combat.
The vortion of the actual loss attributable to each type of
eneny weapon is computed, and then the unit's losses of person-
nel are inferred.

Depending on the type of enemy weapon resvonsible for
disabling it, lost equipment 1s classified as irreparable,
severely damaged, or moderately damaged. Damaged but reparable

eauipment 1s assigned to repalr pools provided the game desiener

chose to playv maintenance. When equipment is repaired, it is
returned tc the battle unit that lost 1it.

5.2 FEBA MOVEMENT

As noted earlier in this section, in a given engagement
the variable feba measures the attackers' progress. Its value
always lies between 0 and 1. TIts rate of change at any moment
of the engagement depends upon a force ratic that includes the
contribution of close air support (CAS). Air support is
assessed periodically, and losses of ground-to-ground weapons
inflicted by CAS are recorded for use by the grcund combat
procedure. To find a force ratio that reflects both the
ground forces and the alr forces in the engagement, 1+ 1=
necessary to value them consistently. The antipotential
potential method offers a way of valuing the attackers' cl
alr support that is completely consistent with the wuy the
attackers' total value 1s determined (Section 5.1), and it
offers a way of valuing the defenders' close air suppert that
is completely consistent with the way the defenders' total
value is determined. The combined ground-air force ratio is
defined as

ase

Al + AD
DI + D2 °

where Al 1s the attackers' total (ground) value, A2 is the
value of their CAS, Dl is the defender’'s total (ground) value,
and D2 1s the value of their CAS. The rate of change of the
variable feba depends upon the combined ground-air force ratio,
the attackers' posture, the defenders' posture, and the side

to which the attackers belong. This rate may be negative.

There is a game design datum called febad; 0 < febad 2 1.
If, at some point in the engagement, feba becomes greater than
or equal to febad, the defenders are declared defeated and
required to retreat--to disengage and move to an adlacent cell.
IDAHEX Jjudges whether they have a 1line of retreat and, if so,
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selects the adjacent cell

\ for finding and selecting
! Section 6.3 of Volume 2.
i

toward which they should go. If they

! have no line of retreat, they are destroyed. The procedure

a line of retreat 1s explained in
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6. AIR SUPPORT

A player initiates input of air strikes by giving the
command "air". IDAHEX includes no air warfare model and there-
fore has no way of ascertaining what air assets a side can
allocate against enemy ground forces. It assumes that any air
strike a player enters 1s within his side's capability. In
practice the game designer adopts either of two solutions: he
gives each player a list of the air assets available at various
times in the game for use against enemy ground forces, or he
runs an air warfare model concurrently with IDAHEX.

An air strike is specified in a sequence of requests by
IDAHEX and replies by the player. The player's replies are
interpreted according to the rules described at the beginning
of Section 4.

IDAHEX requests input of an air strike by requesting the
player to "Enter strike role and target."

Reply: "<abname) <cellnbrl) (cellnbr2)"

If the argument abname is the word "end", it indicates that the
player does not wish to enter any more air strikes at the
moment.! Alternatively, abname must be one of the words in the
left-hand column of the following list of strike roles:

bi barrier intensification
rrd railroad damage
rd road damage
das deep air support
cas close air support
The word "CAS" is equivalent to "cas'". Barrier intensification

‘typically represents an attack on bridges. The first three

strike roles all imply an effort to degrade the line of communi-
cation between two adjacent cells. Close alr support (CAS)

is an attack on enemy battle units participating in a specific
engagement with friendly battle units. Deep air support is

any other attack on enemy battle units.

'His player turn does not end. He cculd enter more air strikes
after 1ssulng the air command again.

6-1

PN

o < g g e <




If the strike role is CAS, cellnbrl is the number of the cell
where the support 1s desired (the engagement location), and

the argument cellnbr?2 1s superfluous. Usually, there is only
one engagement in progress at a given cell. Should there be
more than one engagement at cell cellnbrl, IDAHEX asks the
player to resolve the ambiguity by naming one of the units,
enemy or friendly, particlipating in the engagement in which he
wants close air support. If the strike role is deep air
support, cellnbrl is the number of the cell containing the

3 enemy units to be attacked, and the argument cellnbr2 is super- :
i fluous. If the strike role 1s barrier intensification, rail- H
- road damage, or road damage, the strike affects the barrier, :
1 rail link, or road link between cell cellnbrl and cell cellnbr2,

which must be adjacent. £

If the strike role is deep alr support, the player ;

Al must assign priorities to attacks on units in various posture |
classes: .

e dim e limitan

Prompting: Enter target posture classes in order of :
priority. ;

Gatcd
TR

ol

Reply: "{asprty (1)) <asprty(2)> (asprty(3)> {asprty(4)>"

The reply must contain four items--the integers 1, 2, 3, and
4, in any order. The highest priority posture class 1is
asprty(l), and the lowest is asprty(4).

- e

Next, IDAHEX asks for the composition of the strike:

Ao e 4

Prompting: List, in order, number of each type of 1
ailrcraft in strike. 5
Reply: "<al) <a2)...<and" j

Each item in the reply must be a nonnegative integer. The i-th
item islthe number of type i aircraft participating in the
strike.

The game design data fix for each side the number of
types of aircraft; the number of types of air-to-ground weapons;
and the notional load of each type of aircraft--the quantities
of the various types of alr-to-ground weapons that 1t carries.
Knowing the strike's composition, IDAHEX can ascertain the total
quantity of each type of air-to-ground weapon delivered.

!The game designer must give the players a list showing the
various types of aircraft and thelr type numbers,
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*‘ ’ Example. The player inputs an air strike in support of
his units engaged in cell 124:
-l Enter strike role and target.
"cas 124"
4 List, in order, number of each type
b\ . of aircraft in strike.
i |l25 25 0 13"
': Example. The player wishes to attack moving enemy units B
! whose location is cell 45: ;
Enter strike role and target. i
"daS 4511 1
Enter target posture classes in order ;
of priority.
||3 2 1 un
List, in order, number of each type
of aircraft in strike.
HO 15"
:{ Example. The player wishes to cut the rail lines between
i cell L6 and cell 70 (which are adjacent):
‘ﬂ . Enter strike role and target.
8 "rrd 46 70"
: List, in order, number of each type
f of aircraft in strike.
"0 0 13 0 2"
§ s Example. The player terminates his input of air strikes
: for this cycle.
Enter strike role and target.
"end"
3
: * Section 8 explains how air-to-ground weapons delivered in
i an air strike can procduce barrier intensification, railroad
i damage, or road damage. The strike roles that imply damage to
3 enemy vattle units are close air support and deep air support
i To assess the damage resulting from a CAS or deep air support
4 strike, IDAHEX constructs a set V, the set of battle units that
1 ? are victims of the strike.
Suppose the strike role 1s CAS. If there is no engagement
whose location is the target cell, the player is warned and no
strike occurs. If such an engagement exists, let V be the set
of every enemy unit in the engagement. If the enemy units are
) the engagement defenders and at least one of them is in a hold
posture, then delete from V every unit 1n a disengagement
posture.
L=3
»
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On the other hand, suppose the strike role is deep air
support. Let k be the smallest positive integer such that
asprty(k) equals the posture class of some enemy unit located
in the target cell. Thus, asprty(k) is the highest priority
posture class that appears among enemy units in the target cell.
Let V be the set of every active enemy unit whose location is
the target cell and whose posture class 1s asprty(k). This
definition of V implicitly assumes that the strike aircraft can
only distinguish enemy units from each other by location (cell)
or posture class.

Choose any unit in V. The quantity of the unit's materiel
of a given type that 1s destroyed in the strike depends upon
the composition of the strike; the allocation of the air-to-
ground weapons' fire, which depends on the resource composition
of V; the unit's posture; and the environment in the target
cell. Destruction of a given type of materiel by a given type
1 of air-to-ground weapon induces losses of the various types of
2 personnel.
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j: 0 7. SUPPLIES CONSUMPTION

5 | Only an active unit consumes supplies. To be precise, the
unit's resources consume supplies. Consumption of supplies of
a given type by resources of a given type depends on the unit's

4 posture and, if it is engaged, the fraction of the resources 73
that are participating in combat. One qualification must be 1
added: passenger resources (resources being transported by
other resources) in a moving unit consume supplies as though
in a hold posture. A unit that does not belong to a task force v
consumes supplies out of its own stocks. The supplies in a

: task force are pooled to meet the consumption of all its

: | elements, and every element's stock of a gilven type of supplies

’ is reduced by the same factor.

A unit's stocks of supplies cannot become negative. If
the stock of a given type of supplies in a unit or task force
falls to 0, the unit or task force simply does not consume any
more. It suffers no immediate penalty, such as spontaneous
§ attrition, as a result. Nevertheless, lacking supplies of some

type might prevent it from moving (might make its movement
) delay infinite) and, should it become engaged, might prevent
i some or possibly all of its weapons from participating in
P combat.
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8. DAMAGE, REPAIR, AND IMPROVEMENT OF
LINES OF COMMUNICATION

Ground resources and air-to-ground weapons may render
sections of rail links unusable by, for example, tearing up
or deforming the tracks. Such activity is termed railroad
destruction. Ground resources and air-to-ground weapons may
render sections of road links unusable by, for example, destroy-
ing the roadbed or laying mines. Such activity is termed road
destruction. Ground resources may repair damage to rail or
road links. Ground resources and air-to-ground weapons may
make barriers harder to cross: they may, for example, destroy
bridges over rivers or defiles, precipitate landslides in
mountaln passes, and lay mine belts. Such activity is termed
barrier intensification. Ground resources may counter barrier
intensification effeorts: they may, for example, repair bridges,
clear landslides, and clear mine belts. Such activity 1s termed
barrier de-intensification. Ground resources may make barriers
easier to cross: they may, for example, build bridges over
rivers or defiles, smash walls, and tunnel through ridges. Such
activity is termed barrier mitigation. Road destruction, rail-
road destruction, barrier intensification, road repair, rail-
road repair, barrier de-intensification, and harrier mitigation
collectively are termed LCC {iine of coima.ication) modification
activities.

Recall from Section 3.. that e e o st o oy by
i Tink bhetween

rail suffer an infinite movement delay it b0 o
thelr location and their objective 1o darmnce i, o0 recodrees
trying to move entirely by road or by some oo b Ton of road
and cross-country movement must move craso-coantry to the extent
that the road link is damaged. A player ~ar leqrn whether a
road or rail link between two adjacent oollc 1o iemveed, and to
what extent, through the command "display tratricability.”
Whereas road or rail destruction makes sectlons of a road

or rail 1link unusable without altering the road or rail type,
barrier intensification's only possible effect is to transform
the barrier into a different type. For example, barrier inten-
sification might transform a barrier representing a bridred
river into a barrier representing an unbridged river; in this
example the barrier intensification represents destruction of
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bridges. Barrier de-intensification transforms a barrier that
has suffered barrier intensification back to 1ts original type.
For example, a bridged river might be transformed by barrier
intensification into an unbridged river, and subsequently
restored by barrier de-intensification to a bridged river.
Barrier mitigation transforms a barrier into a less formidable
barrier. For example, 1t might transform an unbridged river
into a bridged river. If a barrier subjected to barrier inten-
sification 1is later subjected to barrier mitigation, the miti- 4
gation behaves exactly as de-intensification until no vestiges i
of intensification remain: continuing the previous examples,
if the bridges over a river are made unusable by barrier inten- =
sificatlon, barrier mitigation causes rebuilding of the old i
f

bridges before bullding of new ones.

Battle units can be requested to perform LOC modification %
activities by using the activity command. Note that the command
requests a specific battle unit to perform a specific type of
LOC modification on a road link, raill link, or barriler between
two adjacent active cells. The player may issue the request at
any time, but the battle unit will be unable to comply until its
location is one of the designated cells and its side owns the
cell. IDAHEX may cancel an LOC modification activity when
nothing remains to be done; for example, it cancels a railroad
repalr actlvity when no damage to the link remains.

A battle unit may consume additional supplies while it
performs an LOC modiflcation activity.

Certain types of LOC modificatlion--road destruction, rall-
road destruction, and barrier intensification--can be accomplished
by air strikes. Section 6 explains how to request-such a strike.
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