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Preface

This research effort was initiated as an outgrowth of a statement
of need by the Air Staff for a computerized method for determining
optimum storage of munitions. The model developed in this paper is
capable of examining different objective functions for optimizing
munitions storage. One objective function defined using storage load
factors is examined in this paper. Solutions are computed for optimal
storage such that volume, net explosive weight, and compatibility
constraints are satisfied for each storage building and munition.

The main body of the thesis 1is complemented by the Munitions
Storage Optimizing System (MSOS) User’s Manual, Appendix A, which is
written to be a “stand-alone" document. It provides detailed
instruction and examples for the system described in this thesis. It is
designed to provide the basic 1nstructions needed to use the system
developed here for optimizing munitions storage.

We hope that munitions planners will find this model to be wuseful;
however, should it serve only as a solid starting point for future
research efforts, we feel that our effort will have been worth while.

Our thanks go to LtC Frank Eubank, HQ USAF/LEYWC, and Maj Ray
Shulstad, HQ USAF/XOFM, who helped to 1initiate this research by
providing our initial indoctrination into the nature of the munitions
storage problem. In addition, they provided some useful background
documentation and helped us to establish some key points of contact for
developing the research. We thank Mr Arlie Adams, HQ AFLC/IGYW, and LtC

Sy Grimshaw, HQ AFLC/LOWM for their time and patience in answering

i1




questions and for providing some munitions technical information. We
also wish to thank Mr Ira Saxton and Msgt Paul Crinter for sharing their
expertise with the CREATE Honeywell computer system. Particular credit
must be given to our Thesis Advisor, Col Charles R. Margenthaler, and to
LtC John  Hobbs, our Thesis Team Member, for their guidance,
encouragement, and constructive criticism throughout the development and

writing of this thesis.

Barton A. Boggs

Louis M. Gusmus
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Abstract

This research is an effort to quantify the problem of how to store
as much as possible of a required munitions inventory in the buildings
of any given munitions storage area. The problem is addressed 1in this
paper by the formulation of a mixed integer linear programming model
that will calculate optimal storage subject to a complex set of
constraints.

The Munitions Storage Optimization System (MSOS) provides a
capability for setting up munition storage inventory linear programming
problems. MSOS allows the user to create data bases containing the
required information for the munition items and storage
buildings. Munitions inventory is entered by stock number, number of
lots, and number of packages for each lot. A program extracts the
necessary information from the data bases, formulates the objective
function and constraint equations, then submits the problem to a mixed

integer linear programming package for solution.
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Glossary

Building Density Factor--The maximum net explosive weight (NEW) for each
class of munition that may be stored in a building divided by the
useable building volume.

Building Load Coefficient-~The building density factor divided by the
the munition density factor.

Class/Division/Category--Class refers to the UN class of dangerous
goods, i.e., Class 1, Explosives; Division refers to the four hazard
divisions of explosives; and Category refers to four categories of
fragment hazards. Class/Division/Category 1is sometimes referred to
simply as "Class."

Compatibility Group--Munitions or explosives are divided into twelve
compatibility groups designated by the letters A - H, J, K, L, and
S. Items are considered compatible if they may be shipped or stored
together without significantly increasing either the probability of a
mishap, or for a given quantity, the magnitude of the effects of a
mishap.

Munition Density Factor--The net explosive weight (NEW) of the munition
package divided by the munition package volume.

Net Explosives Weight (NEW)~-The total quantity, expressed in pounds of
explosive material or high explosives equivalency in each munition
item, to be used when applying quantity-distance standards.

Quantity-Distance (Q-D)=--Quantity of explosives material and distance
separation relationships which provide defined levels of
protection. These relationships are tabulated in a series of Q-D
tables.

Storage Area lLoad Factor--A measure of the overall wunitions storage
efficiency. It is composed of a combination of all the building load
coefficients in the objective function of the optimization model.

vii
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I. Introduction

A major problem facing many Air Force installations is the storage
of large quantities of munitions. Complex and demanding safety
requirements for the protection of personnel and material in the event
of an accidental explosion constrain how and where munitions may be
stored. The need for protection from the elements and for security from
theft or sabotage implies a requirement for indoor storage in properly
designed facilities. Limitations on the quantity of explosives that may
be stored in any one facility plus the requirement for large clear zones
of land around each facility place a significant economic cost on the
storage of munitions (Schreyer, 1970: 1).

Munitions storage 18 a subject that is often overlooked during
times of peace. Upon the 1initiation of hostilities, however, the
survival and fighting capabilities of the armed forces depend on the
existing stockpiles of munitions in storage. Since the construction of
new facilities, both stateside and overseas, is limited by budgetary
constraints and the availability of land, it is vital to overall combat
readiness that the USAF make optimal use of existing munition storage
facilities (Cormier, 1979).

Conventional munition storage allocation methods rely primarily on
charts, diagrams, manual computations, and experience to determine
storage arrangements. This research 418 a first phased effort of
applying the power of the computer to the problem of storing munitions.

A basic premise of this thesis effort 1is that significant
improvements can possibly be realized through optimal or at 1least more

1




T e e = e

efficient usage of existing storage facilities. Optimization, as used
here, suggests some best allocation of munitions inventory to available
storage volume used. A computerized munitions storage optimizing system
is an attractive alternative to provide the user with the ability to

build quantitative models to examine optimal ways of storing munitions.

Statement of Need

The need is to store a given munitions inventory efficiently in a
limited set of munitions storage buildings without vioclating the
quantity distance (Q-D) and compatibility group restrictions. The basic
need can be narrowed to consideration of the location, size, and type of
buildings available for storage at any particular storage area and
determining an optimal storage arrangement. More simply, the need is
determining how to efficiently store as much as possible of a required
munitions inventory in the fewest number of storage magazines at a
particular operational base.

The problem undertaken in this thesis, in response to the total
perceived need, resulted 1in the development of the Munitions Storage
Optimizing System (MSOS). MSOS provides for the creation of data bases
to provide descriptive information about individual munition items and
munitions storage buildings. The optimization process is initiated by
entering a munitions inventory in terms of stock number, number of lots,
and number of packages per lot to a program. The program then extracts
needed information from the data bases, and generates the constraints to
the problem and the objective function to be maximized. An optimal
solution to the problem is then computed.

Research Objectives

The following objectives were established as a heirarchy of
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research goals to be persued in this thesis effort.

(1) Demonstrate a general approach for the appiication of mixed
integer linear programming to the problem of optimizing munitions
storage.

(2) Development of a working model for use as a tool by munitions
managers to derive solutions for improved or more efficient storage
allocation of munitions.

(3) Development of a computer-based procedure for formulation of a
munitions storage optimization problem for accomplishment with the
LP/600 mixed integer linear programming routine designed by Honeywell
Information Systems, Inc. This procedure is designed to allow the user
to simply input required storage and munitions data to the optimizing
system. The computer then creates the objective function and
constraints for the problem.

(4) Exploration of a number of alternate munition storage
performance measures. The measure examined in this paper is a storage
area load factor (Farwell,1970: 4). This factor is discussed in Chapter

ITI, The Munitions Storage Optimizing System.

Organization of Thesis

The actual development of the model for the optimization of
munitions storage begins with a discussion of the munitions storage
system. This discussion begins by briefly explaining explosive safety
criteria, then branches out into a description of the United Nations
Classification System, briefly summarizes some of typical storage
facilities currently in use, and concludes by describing some of the
general aspects of storing munitions. Chapter III, The Munitions
Storage Optimizing System, explains the actual mathematical formulation

3
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of the problem, provides some general technical discussion, and outlines
the objectives, scope, and limitations of the model. Several sample
problems are presented in Chapter IV, Model Verification, to verify the
actual performance of the munitions storage model. The writers’ views
on ways to develop more sophisticatéd optimization models are presented
in chapter V, Enhancements to the Model. Chapter VI, Summary,
Conclusions and Recommendations, describes the overall results of this
research effort and compares the heuristic approach used in this paper
with desired real world solutions. The Munitions Storage Optimizing
System User’s Manual (Appendix A) and the Program Documentation
(Appendix B) are of critical inportance in developing a complete
understanding of the work that has been accomplished. These appendices
explain the programs and data bases, and take the reader step by step
through the processes required to use the Munitions Storage Optimizing

System (MSOS).
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II. The Munition Storage System

Munitions storage 1s a highly complex process vecause of the
numerous Q~D and compatibility group constraints and the drive for
indoor storage. These constraints are the result of a concerted effort
to restrict possible 1losses of people, facilities, and inventories in
the unlikely event of an accidental explosion. Present methods for
determining allocations of munitions to storage appear to lend
themselves to computer model applications. This chapter discusses the
literature reviewed during this research effort and summarizes some of

the background material pertaining to the munitions storage system.

Literature Search

The research was conducted primarily through a review of the
literature available at the Air Force Institute of Technology library,
the Defense Documentation Center (DDC), and at the Air Force Logistics
Command explosives safety office. Contacts were made to munitions
managers at several Air Force Major Commands and to the Conventional
Munitions Branch of Headquarters, USAF. These contacts resulted in
expressions of interest in the subject research and helped to confirm
the fact that little has been done in the past to address optimization
of munitions storage through the use of the computer.

Much of the basic material used in this research effort has been

gleaned from Air Force publications such AFR 127-100, Explosives Safety

Standards, and the Alr Force 11A-series munitions technical

orders. Other sources of background material that deserve mention are




the minutes of the Explosives Safety Seminars sponsored biannually by
the Department of Defense Explosives Safety Board (DDESB). These
documents, available in microfiche from DDC, are comprehensive
compilations of reports, studies, and discussions concerning topics that
range from historical developments to the latest results from research
and testing of munitions.

Air Force technical orders, TO 11A-1-61-3 and TO 1lA-1-61-4,
provide information, charts, and drawings for efficient storage of a
number of Federal Stock Numbered munition items. They depict a process
that requires a great deal of manual calculation for determining mixed
storage of munitions. While these documents are probably highly useful
to the munitions manager, they do not provide a systematic method for
optimizing storage when more than one munition item at a time is
considered. |

One of the most useful sources that has had a bearing on the
development of this research is a paper, "The Munitions Storage
Problem,” written by David G. Farwell 1970 at tﬁe University of
Colorado. Farwell describes a linear programming model that can be used
to calculate optimal storage of munitions from a single class and
compatibility group combination (Farwell, 1970: 1-4). One of Farwell’s
recommendations was to develop an expanded model to simultaneously
examine combinations of compatibility groups within the same model
(Parwell,1970:18). The ideas and recommendations in Farwell’s paper
contribute to the foundation of the MSOS model presented here.

A recurrent theme throughout the literature on munitions storage 1is

that safety 1s the driving factor and that the rigid standards for

storage are a result of the high emphasis on maintaining accident-free
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storage areas.

Explosives Safety

Haphazard storage and transportation procedures have occasionally
resulted in explosive disasters. One of the worst was an incident that
occurred at the Naval Ammunition Depot, Lake Demark, New Jersey in
1926. Lightning struck some stored munitions and set off a series of
explosions that destroyed a major portion of the depot and killed a
number of people. One of the magazines at Lake Demark contained about
three times the amount of high explosive permitted in a single storage
location by today’s standards. Thus, when the explosion occurred, the
failure to adequately separate explosives allowed a chain reaction of
explosions to spread from one magazine to another (Fliakas, 1976: 1).

This disaster set in motion a chain of events that resulted in the
establishment by Congress of the Ammunition Storage Board, the beginning
of what now i1s the Department of Defense Explosives Safety Board
(DDESB). As an outgrowth of the investigation of the Lake Demark
disaster, Congress eventually directed the adoption of new Q-D tables
which were designed to regulate proper separation of ammunition supplies
in order to provide a reasonable degree of safety. Congress also
defined ‘safe’ within the context of munitions storage.

As regards to the ‘safety’ of individuals and structures

outside of ammunition depots, the word ‘safety’ is a relative

term. No one is ever absolutely safe from injury. The
average chance of the average individual escaping injury has,

by custom, been termed ‘safe’ (Fliakas 1976: 2).

This definition has generally been held to mean that some specified
hazard distance must be maintained between explosive storage points and

other activities to provide a reasonable degree of safety in the event

7
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of an explosives accident. The probability that an accident will
actually occur 18 a factor that is generally not considered (Fliakas
1978: 11). This has resulted 1in extremely rigid standards that are
geared to keeping the worst imaginable losses to a minimum acceptable
level.

The basic methods that have been developed to insure safe storage
of munitions involve restrictions on the NEW that can be stored in any
one building and the wuse of large amounts of land to allow for
separation between buildings and clear areas around the entire munitions
storage area. In addition, only munitions that are compatible according
to standardized compatibility group criteria may be stored together 1in
any one location. The definitions and criteria for identifying hazard
classification, divisions, compatibility groups, and Q-D tables were
recently standardized in the United States by the adoption of the United

Nations system of classification of explosives.

The United Nations Classification System

In the past, different countries have set up their own criteria for
explosives safety based on subjective as well as empirical evaluation of
explosive hazards. This has sometimes resulted 1in confusion and
difficulty in the transport and storage of munitions from one country to
another. In recent years there has been a trend to develop
international agreement on standards for shipment and storage of
dangerous materials. Taking a lead in this area, the United Nations set
up an international group to develop standards that would be acceptable
world-wide. By 1977, the UN classification system had been adopted by

the United States, United Kingdom, and many of the NATO countries

8




(Lyman, 1978: 129). For the United States this involved relatively
minor changes in coding and terminology because the system previously in
use in this country converted almost directly to the UN system (AFR
127-100, 1978: 5-4).

Classes of Dangerous Goods. The system developed by the UN for

international use is designed to meet a wide range of military and
commercial requirements. It consists of the following nine classes of

dangerous goods (Adams, 1976:1574).

UN Class Description
1 Explosives
2 Compressed or liquified gasses
3 Inflammable liquids
4 Inflammable solids
5 Oxidizing substances
6 Poisonous (toxic) and infectious substances
7 Radioactive substances
8 Corrosives
9 Miscellaneous dangerous substances

Class 1, Explosives. Most of the conventional munitions used by
the armed forces are listed under Class 1, Explosives. Class 1l has been
subdivided into four divisions (l.1l, 1.2, 1.3, and l.4) which indicate
four different types of hazards. Class/division 1.2 1is further
subdivided 1into four categories that provide different hazard distances
for each category. The divisions, categories, and the type of hazards

asgsoclated with each are sumarized below (Lyman, 1978: 130).




Class/Division/Category Hazard

1.1 Mass detonation (blast) with
possible fragment threat.
1.2 (18) Non mass detonating with most fragments
1.2 (12) falling within the distance indicated,
1.2 (08) i.e., (18), (12), (08), and (04) indicate
1.2 (04) hazard distance of 1800, 1200, 800, and
400 feet respectively.
1.3 Mass fire.
1.4 Moderate fire-~-no significant hazard

Quantity-Distance Criteria. Quantity-distance (Q-D) Criteria is

based on a relationship between quantities of explosives from any
class/division/category that may be stored in a single storage point and
the separation distances required to provide a reasonable degree of
protection in the event that a certain amount of explosives were to
detonate (Fliakas, 1978: 11). The exact relationship between these
distances and the maximum net explosives weight (NEW) that can be stored
in any one building for each class of munition is specified in a series
of Q-D tables. These Q-D tables specify the Inhabited Building Distance
(IBD), Public Traffic Route Distance (PTR), Intermagazine Distance, and
Intraline Distance for the seven classes of munitions. The maximum
explosive weight that may be stored is limited by the most restrictive
condition from any one of the tables. The Q-D tables currently used by
the Air Force can be found in AFR 127-100, chapter 5, Principles and
Applications of Explosive Quantity-Distance Criteria and Related
Standards. These Q-D tables are briefly described below.

(1) The 1inhabited building distance (IBD) table defines the
minimum permissible distance allowed between a quantity of explosives

and any building inhabited by the public or where people are accustomed

10




to assemble, both within and outside of government establishments.

(2) The Public Traffic Route (PTR) Distance table prescribes the
minimum permissible distance between an explosives sgite and public
highways, railroad lines, or even navigable streams. It 1is
approximately 60X of the 1IBD because it 18 reasoned that traffic
receives only limited exposure as it passes by the explosives site.

(3) The Intraline Distance table specifies the distance to be
maintained between any two operating buildings, at least one of which is
designed to contain explosives.

(4) The Intermagazine Distance table defines the minimum
permissible distance between storage magazines, and is based primarily
on the type of magazine and the quantity of explosive involved.

(5) The Fragment Distance tables apply to specific explosive items
which generate hazardous fragments. This primarily describes class 1.2
items which have prescribed hazard distances of 400, 800, 1200, and 1800
feet.

Typical munitions storage buildings are often designed so that the
limitations imposed by the Q-D tables match the maximum allowable NEW
for the facility, i.e., a storage building containing l.1 munitions 1is
probably positioned to allow the maximum storage of 500,000 pounds NEW.
Variations in the tables occur, depending on whether the storage
facilities are standard or non-standard, earth covered or aboveground,
and barricaded or non-barricaded (AFR 127-100, 1978: 5-6 to 5-12).

Compatibility Groups. Ideal storage of munitions would probably
require each 1individual class or type of munition to be stored
separately. Since a limited storage availability usually prevents this

from occurring, other factors have been specified that permit various

11




types of munitions to be stored together providing they are considered

compatible. The basic factors that determine compatibility are (AFR

127-100:
(1)
(2)
(3)
(4)
(5
(6)
(7)
(8)

4-10):

Chemical and physical properties.

Design characteristics.

Inner and outer packaging configurations.
Q-D class/division.

Net explosive weight (NEW).

Rate of deterioration.

Sensitivity to initiation.

Effects of deflagration, explosion, or detonation.

Based on evaluation of these factors, ammunition and explosives are

assigned

to one of twelve storage compatibility groups (A through H, J,

K, L, and S). These groups are identified and defined below (AFR

127-100,

1978: 4-11).

Group A--Initiating Explosives. These are bulk initiating
explosives with the necessary sensitivity to heat, friction,

or

percussion that makes them suitable as initiating elements

in an explosive train.

Group B--Detonaters and Similar Initiating Devices. These
items contain initiating explosives and are designed to start
or continue the functioning of an explosive train.

Group C-=-Bulk Propellents, Propelling Charges, and Devices
Containing Propellent, With or Without Their Means of
Initiation. These items will deflagrate, explode, or detonate
upon initiation.

Group D--Black Powder, High Explosives (HE), and Ammunition
Containing HE Without Its Own Means of Initiation and Without
Propelling Charge. These are items such as bombs,
projectiles, or bulk TNT that can be expected to explode when
any given item or component thereof is initiated.

Group E--Ammunition Containing HE Without Its Own Means of
Initiation and With Propelling Charge. Examples are artillery

12
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ammunition, rockets, and guided missiles.

Group F--Ammunition Containing HE With 1Its Own Means of
Initiation and With or Without a Propelling Charge. Examples
are some hand and rifle grenades.

Group G--Fireworks, Illuminating, Incendiary, Smoke, or
Tear-Producing Munitions Other Than Those That Are
Water—-Activated, or Which Contain White Phosphorus, or
Flammable Liquid, or Gel. Examples are flares, signals,
incendiary, smoke, and tear-producing devices.

Group H--Ammunition Containing Both Explosives and White
Phosphorus or Other Pyrophoric Material. These munitions
contain items that are spontaneously flammable when exposed to
the atmosphere.

Group J=-Ammunition Containing Both Explosives and Flammable
Liquids or Gels. This group 1includes items such as
napalm-filled fire bombs.

Group K--Ammunition Containing Both Explogives and Toxic
Chemical Agents. These items contain chemicals designed to
produce severe incapacitating effects.

Group L--Ammunition Not Included in Other Compatibility
Groups. This group 1includes water-activated devices,
prepackaged hypergolic 1liquid-fueled rocket engines, and
damaged or suspect ammunition or explosives from other
groups. Items within Group L may not necessarily be stored
together.

Group S--Ammunition Presenting No Significant Hazard. These

are 1tems that are packaged or designed to confine hazardous

effects arising from accidental functioning within the

package.

In general, munitions from any given compatibility group are not to
be stored with any items from any other group; however, there are some
limited cases where the regulations permit combined storage; for

example, groups D and E may be stored together (AFR 127-100, 1978:

4-12)., This paper does not address these limited cases and, therefore,

it requires munitions from each compatibility group to be stored only

with other munitions that have an identical compatibility group.

13
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Munition Storage Facilities

Munitions storage facilities, commonly referred to as magazines,
are composed of virtually any type of structure that has been designated
as a storage point for explosive devices. Most of the magazines in use
today fall into two types~-igloo (earth-covered) and aboveground
(nonearth-covered) .

Igloo Magazines. The various types of standard igloos now in use
all have certain features in common (Wight, 1978: 243).

(1) A circular or oval arched roof made of steel reinforced
concrete to cover the stored contents.

(2) An earth covering to contain fragments (The covering serves to
effectively barricade three sides of the igloo).

(3) A concrete slab floor.

(4) Concrete head and side walls.

(5) A structural steel door.

(6) Dimensions of 24~27 feet wide, 40 to 80 feet long, and 12 to
16 feet high (There are a few in use with significantly different
dimensions).

Igloos are designed so that the force of an accidental explosion is
directed upward through the roof. This feature has earned the igloo a
reputation as a particularly safe type of storage facility.

The design also lends itself readily to providing good security
against theft or sabotage. For example, points of entry are few, the
door 1is easily secured and locked, and forced entry is time consuming
and requires special tools. These factors, when coupled with other
security measures such as fenced, lighted, and patrolled storage areas,

provide a high degree of security (Wight, 1978: 246).

14




Aboveground Magazines. Standard aboveground magazines are

generally of concrete and steel construction and come in a variety of
types and sizes. They range from multicubicle magazines composed of a
number of small storage compartments to large standard magazines. If
they are unbarricaded, the aboveground magazines require greater safety
distances than those required for the better protected igloos. In some
cases, special restrictions have been specified; for example, the
multicubicle buildings are restricted by an explosive weight 1limit of

425 pounds of mass detonating explosives (AFR 127-100, 1978: 4-10).

Principles of Storage

Great care must be taken to insure that the conditions for proper
and safe storage of explosives are not compromised. When the physical
and chemical properties of stored materials are neglected, ammunition
may begin to deteriorate rapidly or be exposed to the risk of fire or
explosion (Fliakas, 1978: 6). Air Force Technical Order 1lA-1-61-4,
Storage and Loading Instructions, provides some general rules for proper
storage. The following items serve to exemplify some of the guldelines
normally applied to munitions storage (TO 11A-1-61-4, 1976: 3-1, 3-3).

(1) Lots will not be mixed in storage, but only to the extent that
items of one lot will not be stacked on top of items from another lot (A
lot 1is a quantity of identical munitions manufactured during the same
production run or as otherwise labeled by the manufacturer).

(2) Stored munitions, or their containers will not contact a wall
of a magazine (this requirement 1is designed to insure that there is
adequate circulation of air around stored munitions).

(3) The stacking height limit of the specific item or type of

container will not be exceeded.
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(4) Palletized loads

(A) should not exceed 2,000 pounds unless required to do so by
specific technical data or by wailver.
(B) should not exceed 44 inches in length, 54 inches in width,
and 54 inches in height (there are many exceptions).
These principles have resulted in a number of standardized package
and pallet configurations for munitions items. This allows many
munition package sizes to be standardized quite easily in computerized

computations.
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III. The Munitions Storage Optimizing System

The methodology used to attack the problem of optimizing the
storage of munitions 1is an application of mixed integer 1linear
programming. Mixed integer programming allows both integer and
continuous variables to be included in the model. This permits munition
storage problems to vary the set of constraint equations that are used,
depending on the classes of explosives to be stored in each building.

The actual problem of munitions storage is addressed in this thesis
by the development of the Munitions Storage Optimization System
(MS0S). This system is used to construct the problem to be solved with
the LP/600 mixed integer linear programming package produced by
Honeywell Information Systems, Inc. The branch and bound method is a
general approach for optimization problems which aims to conduct an
intelligent search through all possible solutions, cutting out large
groups of possibilities early in the search. It depends on being able
to judge 1in advance which directions of search can be eliminated
(Nicholson, 1971: 138-141). One limitation to this method is that the
amount of computation time required to reach a solution increases
exponentially as the problem size gets larger. Thus, solutions to large
munitions optimization problems will require a great deal of computer
time. The remainder of this chapter will discuss the MSOS and develop

the mathematical model used to optimize munitions storage.

Munitions Storage Optimizing System

The Munitions Storage Optimizing System (MSOS) 18 designed to allow

17
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’ the user to combine information about the storage facilities to be used

and the munitions to be stored to generate the objective function and
’ constraints in proper format for input to the LP/600 linear programming
package. The MSOS allows the user to create and maintain three data
bases; the Standard Building Data Base (SBDB), the Munitions Storage
Area Data Base (MSADB), and the National Stock Number Data Base
(NSNDB). Data from each of these data bases is wused by the Format
Generator Program (LPGEN) to formulate the constraints and objective
function.

Standard Building Data Base. The Standard Building Data Base

(SBDB) contains information that describes different types of munitions
storage buildings. This means that buildings having identical :
dimensional and structural characteristics will be identified as the

same type. The following information must be entered into the data base

for each type of building.

(1) Type of building (any number from 1 - 99 as defined by the
user is acceptable).

(2) Type of roof (RND is used to identify arched buildings; Flt is
used to identify rectangular shaped buildings; other shapes must be

estimated using RND or FLT).

i (3) Length (inner length of the building in feet).

O e R S N R y

i (4) Width (inner width of the building in feet).

(5) Height (inner height of the building in feet).
(6) Side wall height (height of the straight part of the side
walls in feet--for igloo type magazines, 1f applicable).

(7) Radius (radius of the curved roof of igloo type buildings).

The SBDB is set up to request additional descriptive information

' 18




besides the items shown, however, the items above are the only ones used
in the current model. The SBDB needs to be constructed once for each
munition storage area. If new types of buildings are constructed it is
a simple process to modify the data base. Information from the SBDB 1is
used to generate the volume constraints for the model. The calculated
volumes are used in combination with the NEW constraints to calculate
building 1load coefficients to be used in the objective function.
Detailed information describing this data base is contained in appendix
A, User’s Manual.

Munition Storage Area Data Base. The Munition Storage Area Data

Base (MSADB) contains the maximum allowable net explosive weight (NEW)
for each class/category/division and the maximum gross weight that can
be stored in every storage building in the munitions storage area. The
maximum NEW for each class/cat/div must be calculated by the user based
on the Q-D tables in chapter five of AFR 127-100. The User’s Manual
provides a detailed description of this data base and also includes a
form that should be helpful in determining and arranging the data that
will be requested when creating records for the MSADB. Like the SBDB,
the MSADB needs to be created once and only needs to be modified as new
buildings are constructed, destroyed, or when the Q-D tables are
changed. The following information must be entered into this data base.

(1) Building number.

(2) Type (a number between 1 and 99 as defined in the SBDB).

(3) 1.1 NEW (the maximum NEW for class l.l authorized to be stored
in this building).

(4) 1.2/04 NEW (the maximum NEW for class 1.2, category 04

munitions authorized to be stored in this building).
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(5) 1.2/08 NEW (the maximum NEW for class 1.2, category 08
munitions authorized for storage in this building).

(6) 1.2/12 NEW (the maximum NEW for class 1.2, category 12
munitions authorized to be stored in this building).

(7) 1.2/18 NEW (the maximum NEW for class 1.2, category 18
munitions authorized to be stored in this building).

(8) 1.3 NEW (the maximum NEW for class 1.3 munitions that can be
stored in this building).

(9) 1.4 NEW (the maximum NEW for class 1.4 munitions that can be
stored in this building).

National Stock Number Data Base. Detailed information about

individual munition items is stored in the National Stock Number Data
Base (NSNDB). The following information must be entered into the NSNDB
for at 1least those munitions that will be examined using MSOS for
storage. Ideally, all the munitions identified in the 1300 and 1400
series Air Force Item Listings could be entered.

(1) Stock number (18 character National Stock Number).

(2) Package Height (munition package height in feet).

(3) Package width (munition package width in feet).

(4) Package length (munition package length in feet).

(5) Units per package (number of individual munitions in this
package).

(6) Compatibility group (compatibility group assigned to this
munition).

(7) Class/Division (munition class and division, t.e., 1l.1).

(8) cCategory (for 1.2 munitions; inputs are 04, 08, 12, and 18).

The wuser has the capability to add, delete, and modify records
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within the data base. Each stock number represents a particular
munition-package combination so it is possible for a given munition item
to be represented by several stock numbers. Once the correct data has
been loaded in the SBDB, MSADB, and NSNDB the user is ready to determine
the storage configuration of a given munitions inventory.

Format Generator Program. The Format Generator Program (LPGEN)

allows the user to enter the following information.

(1) Stock number of munition to be entered in inventory.

(2) Number of lots for munition identified in (l1). Values from 1
to 99 are valid.

(3) Number of packages for each lot.

(4) A percentage of useable volume can be entered for each
building 1in the munitions storage area or one value can be entered and
applied to all buildings.

Once this data has been entered, LPGEN then selects the appropriate
information from each of the three data bases described above and
generates the objective function and the constraints for entry into the
Honeywell LP/600 package. This program receives a comprehensive

discussion in the User’s Manual.

The MSOS Optimization Model

The formulation of the MSOS optimization model required the
creation of a complex system of computer programs to bring the
information from each of the data bases into the model. For example,
the set of constraints specifying the maximum NEW that can be stored in
each building can vary, depending on the most restrictive class of
munitions actually stored. Thus the optimizing model provides a

capability to vary the maximum NEW that may be stored in each building
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during the optimizing process. A technique was developed to provide for
the complex and changining constraints using the mixed integer mode of
the LP/600 package. The mathematical formulation of the model is
discussed later.

The development of the optimization model requires the
understanding of several terms critical to its mathematical
formulation. They are:

(1) Subgroup. Munitions from different classes may be stored
together providing they are from the same compatibility group. For a
given munitions inventory, each identified group may contain 0 to 7
different classes of munitions. Every storage building has a NEW limit
assigned for each of the seven classes and the limit actually used for a
particular building is the NEW limit assigned for the most restrictive
class of munition stored in the building. For example, an inventory of
group D munitions belonging to classes 1.1, 1.2/04, and 1.3 require
storage. The maximum NEW limits for a particular storage building are
defined for this example to be: 1.1--100,000 pounds, 1.2/04--250.000
pounds, and 1.3--500,000 pounds. Storage of any combination of these
munitions containing at least one 1.1 munition places the maximum NEW
storage limit for the building at 100,000 pounds. 1If only 1.2/04 and
1.3 items are to be stored, the limit is 250,000 pounds. Similarly, if
only 1.3 munitions are to be stored, the limit is 500,000 pounds. With
this background, the definition of subgroup is offered. A subgroup is
defined as a combination of munitions classes such that the first
subgroup of a compatibility group contains all classes of munitions to
be stored from that group; the next subgroup eliminates the most

restrictive class from the group. Subsequent subgroups continue this
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process until all seven classes have been eliminated. Thus for each
compatibility group, a maximum of seven subgroups may occur. Since
there are twelve compatibility groups, a maximum of 84 subgroups can
occur in the model.

(2) Useable Building Volume. LPGEN calculates the total inside
storage volume for each building and requests the user to enter a
subjective estimate of the percentage of this total volume considered
useable. This wuseable building volume 1is used both as the storage
volume constraint for each building and for calculating building load
coefficients.

(3) Building Load Coefficients. A building load coefficient is
composed of the building density divided by the munition density. The
building density 1is the subgroup NEW storage limit of the building
divided by the the useable building volume. The munition densit& is the
munition package NEW divided by the munition package volume. A
particular munition may be identified with more than one subgroup, and
therefore, be identified with the same building more than once. In each
case, however, the maximum NEW limit for the building may be different,
resulting 1in different building load coefficients being calculated for
the same munition.

(4) Storage Area Load Factor. The storage area load factor is the
factor that is maximized by the optimization process. It provides an
overall measure of the building 1load coefficients for the entire
munitions storage area. It is essentially a measure of how densely the
munitions inventory is 1loaded into the munitions storage area. The
density of the stored munitions is positively related to the storage

area load factor. This means that the larger the value of the storage
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area load factor, the more efficient the use of the munitions storage
area. The formulation of the objective function is such that 1if there
are munitions that are not stored because the NEW limit is reached or
the volume used up, they are assigned a negative coefficient. Thus
negative values of the objective function are possible.

Now that these terms have been explained, the actual mathematical

optimization model is presented.

Mathematical Formulation

For the specific case of examining optimization where the storage
area load factor 1is maximized, the problem is formulated as a mixed

integer linear programming model that is designed to:

Maximize the Storage Area Load Factor: OBJECTIVE =

P 3y > 5 3
c X + d y. + M =z
i=1 f=1 k=1 13k 13k 4Ty ) 3k T3k i1 1
Subject to:
n 1
+ =1 f =
Munition Constraints & k-lﬁjk zi 1 or i=l,m
(one for each munition/lot combination)
m 1
< -
Building Volume Constraints 1Z1 kglaijk xijk < VJ for j=1,n
(one for each building)
m 1
- =]
NEW Constraints 15-:1 kglbijk xijk Njk yJk £ 0 for j=1l,n
(one for each subgroup/building combination)
1
Special Set Constraints kZ1ka = ] for j=1,n

(one for each building)
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all x 20
1jk

all z 0
1 2

all = 0 1
yjk or

where:

The d, s defined above could be set up as a priority scheme with
priorities (weights) for assigning compatibility groups and classess
within the compatibility groups to storage buildings or to the overall

storage area. The Mi's could be used to establish a priority scheme to

“——‘-———-—-———-—-—-—.

a is the volume of munition i in subgroup k to be stored
13k in building j

b K is the NEW of package of munition i in subgroup k to
13 be stored in building }

ci X is the building j load coefficient of munition 1 in
3 subgroup k

d is a weight assigned to the subgroup k / building j

ik combination (initialized to zero for this model)

M, is a weight assigned to packages of munition 1

i that cannot be stored in the storage area (initialized

to ~1 for this model)

x1 K is the number of packages of munition i in subgroup k to
J& pe stored in building j

y K is the bivalent (0 or 1) special set variable assigned
i to the subgroup k / building j combination

z1 1s the left over variable assigned to munition 1

I1 is the number of packages in munition/lot combination 1

N. is the maximum NEW that can be stored in building j for
jk
subgroup k

Vj is the maximum useable volume of building j
1 1is the number of different subgroups in the inventory

m is the numb®r of munition/lot combinations

n 1is the number of buildings

Jk
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determine a rank order of munitions to be excluded from storage 1in the
event that the entire inventory cannot be stored inside the storage area
buildings. Neither of these priortiy schemes are addressed in this

paper.

Input Parameters

Formulation of the model has required certain input parameters to
be defined 1in an attempt to 1insure that inputs to the MSOS receive
standard treatment.

(1) Each munition/lot combination is entered to the program as a
separate munition.

(2) Each munition/lot combination is considered to be of equal
importance. This means that each munition receives no special treatment
in comparison to any other munition as it is evaluated with the MSOS.

(3) All classes of munitions within a given compatibility group
may be stored together. In cases where individual items require
separate storage, they should not be evaluated with MSOS. For example,
there are certain items from Groups K and L that require special
considerations for storage.

(4) No particular prioritization schedule for storage has been
established. The storage allocation decisions are an output of the
linear programming model.

(5) Munitions must have a packaged NEW of greater than or equal to
0.00005 pounds to be evaluated by this model. LPGEN excludes any
munition having a packaged NEW of 1less than 0.00005 because the
calculation for the munition density factor uses the package NEW in the
denominator and values less than 0.00005 are truncated to zero. This
parameter excludes a large number of inert items from Group S from
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consideration by the model.

(6) Individually stock numbered items are considered rather than
complete assembled items unless the assembled end item is assigned its
own stock number. For example, rocket warheads and rocket engines would
be evaluated separately unless the assembled warhead/engine combination
is identified by a single stock number.

(7) Each munition package is considered to be a rectangular box
for calculations of volume. Thus, even a round 1iron bomb must be
defined in terms of length, width, and height.

(8) Useable storage volume is a subjective 1input to the
MSADB. For this factor to be a reasonable approximation of a real world
situation, the following items are considered.

(A) Required aisle space.

(B) Placement of rectangular packages in arched buildings.
(C) Amount of clear space required around packages.

(D) Space required by dunnage.

(E) Allowable stacking height.

(F) Space for transient shipments or unserviceable items.

(9) Only conventional munitions are considered.

Limitations.

This study addresses the issue of storage from an abstract approach
that centers on the descriptions of the munitions and storage facilities
based on building load coefficients. It does not consider other aspects
that may be equally important in real world situations. For example,
storage may 1involve a sizeable threat from either theft or
sabotage. The computer solution could conceivably place a particularly

sensitive {item in a facility with limited protection, or simply place
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the entire stock of a munition in one location where risk of loss of the
entire inventory would be wunacceptable. It may be that the optimal
utilization of storage space as defined by the storage area load factors
could be less desirable than some other combination of safety and
reasonably effective storage. Thus, subjective evaluation of the
computer output is required.

Some of the more specific limitations to the model are identified

below.

! (1) Optimality. The definition of what constitutes "optimal"
| storage may vary, depending on local objectives. There are any number
of alternative maximization or minimization problems that could be
defined using an objective function and constraint equations that differ
from the ones used with MSOS. For example, a vast difference could
exist between optimizing an objective of storing the greatest amount of
munitions 1in a given storage area and a differing objective of
optimizing combat readiness in terms of transfer time from storage to a

weapons delivery system.

e v eem———

(2) Problem Size. The size of the problem matrix that can be used

with the LP/600 package is 1limited to 262,000 decision variables

(columns) and 4095 constraint equations (rows). Considering that the
variables in the problem increase by the product of possible munition

" and building combinations plus some additional variables and the large
number of constraints that are generated, it 1is easy to generate
problems that exceed the capacity of the LP/600 package. In actuality,
this 1s not that great of a limitation because many reasonably sized
base level problems may be examined.

(3) Priority for Storage. This model does not develop any type of

' 28




priority scheme for storage. In the situation where there are more
munitions to be stored than there is indoor storage space it might be
desireable to have a systematic way to optimally determine which items
should be stored inside and which should be left over for outdoor or
alternate temporary storage.

(4) Useable Volume. The current model maximizes the storage area
load factor which is based in part on the useable volume as defined by
the user. Useable volume only subjectively addresses stack heights, lot
integrity, aisle space, and possibly other factors that may be critical
to actual storage layouts. One problem with this input for useable
volume is that it must be defined by the user and entered into the LPGEN
before the user knows what will be stored in each building. In reality,
the useable volume is dependent on the specific combination of munitions
to be stored in any given building. At best this input will be an
educated guess. Of course, sensitivity analysis based on varying the
useable volume input can yield a better understanding of the storage

interrelationships.

Scope

The present model is limited in scope to base level, single storage
area problems. It is essentially a heuristic approach that uses storage
load factors to suggest optimal storage of munitions. It does not
prescribe the actual placement and configuration of the items for
storage, however, the solution does allocate munitions to buildings and
satisfies the volume, NEW, and compatibility constraints.

This approach should be considered a tool for developing greater
insight 1in the overall problem of storing munitions. An area where it
might be particularly useful is 1in providing a type of sensitivity
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analysis to changes 1in the munitions storage "status quo" such as the

effects of waivers, changes in inventories, and changes to

or types of buildings to be used.
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IV. Model Verification

A series of tests are developed to verify whether MSOS actually
functions as intended. These tests are not an attempt to validate the
model for optimization of a real munitions storage problem. Real world
validation is left for a future effort.

The verification tests described in this chapter are based on a
hypothetical munitions storage area that 1is used to store various
combinations of hypothetical munitions. The munitions are defined to
represent a mix of compatibility groups, classes, and NEW. The values
are chosen 1in a deliberate attempt to ease the verification
process. The objective 1is to examine the actual results of MSOS for a
series of tests that progress from a simple one munition, one lot test
to combinations of up to eight munitions, eight 1lots, three
compatibility groups, and three classes.

The test data was stored in the SBDB, MSADB, and NSNDB. Each test
was then accomplished by entering the stocknumber, number of lots, and
number of packages for each lot using the LPGEN program. LPGEN then
generated the objective function and constraint equations and submitted
each problem to the LP/600 mixed integer linear program for

determination of the optimal solution.

Verification Test Data

The test data that was selected and entered into the SBDB, MSADB,
and NSNDB for the verification tests is listed below.

(1) The SBDB contains the description of one type of standard
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building.

Length Width Height Total Cube

10° 10° 10° 1000 cu ft
Although this standard building is not a typical storage building, its
total cube will permit easy examination of volume used in each test.

(2) The MSADB lists the NEW storage constraints in pounds for five
standard buildings that make up the munitions storage area. NEW
constraints for all seven classes was actually entered into the data
base, however, only the NEW constraints for the three classes wused in
the tests are shown below.

Maximum NEW Storage Constraints ;
Class/Division/Category ]

Bidg  _1.1 ~ 1.2/4 _1.3 ,
1 1000 1000 1000
2 100 500 600
3 1000 5000 6000
4 500 2500 3000 :
5 1000 1000 1000

(3) The NSNDB 1is composed of eight types of munitions which i

represent three compatibility groups and three classes.

Package Dimentions Package P
Munition 'Class/Group Height Length Width NEW 1‘
1 1.1 D 2 2° 2° 10 i
2 1.1 G 2° 2°¢ 2° 10 i
3 1.1 D 2° 2° 2° 01 )
4 1.3D 2 2° 2¢ 10 )
5 1.3 6 2° 2 2’ 10 }
6 1.3 6 2° 2’ 2° 0l L
7 1.2(04) C 2 2¢ 2¢ 01 %
8 1.2(04) C 2° 2° 2¢ 10

The values shown above are defined 80 that demonstrating
feasibility of the computed solutions 1s easy. Since each munition

package 1s eight cubic feet, 125 packages of any munition will equal the
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volume constraint for each building. The 1.1 NEW constraint for
building 2 can be equaled with 10 packages of munition 1 or with 100

packages of munition 3.

Verification Tests

A series of tests were accomplished to verify the performance of
the model. For each test, LPGEN was used to enter a munitions inventory
in terms of stock number, number of lots, and number of packages for
each lot. A wuseable volume of 100 percent was entered for each
building. LPGEN then extracted the required information from each of
the data bases and generated the objective function and constraints for
each test. It then submitted the problem to LP/600 for calculation of
the solution. The inputs and outputs for each test are listed in a
chart for each test. The results can be examined and compaired against
the information contained in the data bases as indicated above.

(1) Test-1 is a very basic one munition, one 1lot test of the
system. The problem generated by LPGEN contained 11 decision variables

and 16 constraints.

Munitions Inventory Input:

ID Stock Package
Number  Number Lot Quantity Class/Group NEW

1 1 1 100 1.1 D 10

MSOS Storage Allocation:

Building Quantity
ID Number 1 2 3 4 5 Leftover
1 100 0 0 0 0 0

Leftover Vol 200 1000 1000 1000 1000
Leftover NEW 0 All All All All




(2) Test-2 examines a simple case of one munition with three
lots. The problem generated by LPGEN contained 23 decision variable and

18 constraints.

Munitions Inventory Input:

ID Stock Package
Number Number Lot Quantity Class/Group NEW
1 3 1 100 1.1 D 01
2 3 2 100 1.1 D 01
3 3 3 225 1.1 D 01

MSOS Storage Allocation:

Building Quantity
ID Number 1 2 3 4 5 Leftover
1 100 0 0 0 0 0
2 0 0 0 50 50 0
3 25 0 125 0 0 0
Leftover Vol 0 1000 0 600 0

Leftover NEW 875 100 875 450 875

(3) Test-3 examines two munitions, two lots, two classes, and two

groups. This problem :.quired 22 decision variables and 22 constraints.

Munitions Inventory Input:

ID Stock Package
Number Number Lot Quantity Class/Group NEW
1 1 1 150 1.1 D 10
2 6 1 150 1.3 G 01
MSOS Storage Allocation:
Building Quantity
ID Number 1 2 3 4 5 Leftover
1 100 0 0 0 50 0
2 0 0 125 25 0 0

Leftover Vol 200 1000 0 800 600
Leftover NEW 0 All 5875 2975 500




(4) Test-4 examines two types of munitions, 5 lots, two classes, {
and one group. The inventory volume 1is larger than the available
storage volume. This test problem has 53 decision variables and 25

! constraints.

Munitions Inventory Input:

' ID Stock Package
Number  Number Lot Quantity Class/Group NEW
' 1 1 1 150 1.1 D 10
| 2 1 2 150 1.1 D 10
| 3 4 1 150 1.3 D 10
‘ 4 4 2 150 1.3 D 10
| 5 4 3 150 1.3 D 10 |
]
1
i MSOS Storage Allocation: ;
Building Quantity
| ID Number 1 2 3 4 5 Leftover
1 0 0 0 0 100 50
2 9 0 0 0 0 150 .
| 3 0 25 125 0 0 0
| 4 0 25 0 125 0 0
| 5 100 10 0 0 0 40
;
i Leftover Vol 200 520 0 0 200
| Leftover NEW 0 0 4750 1750 0
: (5) Test=5 examines four munitions, one lot each, two groups, and {5
| two classes per group. The problem for Test-5 consists of 54 decision }
g ' variables and 34 constraints. .
i
|
4 Munitions Inventory Input:
| 1
p i ID Stock Package I
i Number  Number Lot Quantity Class/Group NEW !
i
1 1 1 150 1.1 D 10
‘ 2 2 1 150 1.1 G 10 1
o 3 4 1 150 1.3 D 10 g
4 6 1 150 1.3 G 0l .

' 35
L ihiinindiosinsmtdisimestenhingibitti




e e gy AT RN e L ey PRI A

MS0OS Storage Allocation:

Building Quantity
1D Number 1 2 3 4 5 Leftover
1 75 0 0 0 75 0
' 2 0 0 97.5 0 0 52.5
3 25 0 0 125 0 0
. 4 0 125 25 0 0 0
' Leftover Vol 200 0 20 0 400
Leftover NEW 0 475 0 1750 250

(6) Test-6 examines all eight munitions, three groups, and three

classes. This problem required 88 decision variables and
constraints.
Munitions Inventory Input:
Db Stock Package
Number Number Lot Quantity Class/Group NEW
1 1 1 20 1.1 D 10
2 2 1 20 1.1 G 10
3 3 1 20 1.1 D 01
4 4 1 20 1.1 D 10
5 5 1 20 1.1 G 10
6 6 1 20 1.3 G 01
7 7 1 20 1.2/04 C 01
8 8 1 20 1.2/04 C 10
MSOS Storage Allocation:
Building Quantity
ID Number 1 2 3 4 5 Leftover
1 20 0 0 0 0 0
2 0 0 0 0 20 0
3 20 0 0 0 0 0
4 20 0 0 0 0 0
5 0 0 20 0 0 0
6 0 0 20 0 0 0
7 0 0 0 20 0 0
8 0 0 0 20 0 0
Leftover Vol 520 1000 680 680 840
Leftover NEW 580 100 5780 2280 800
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Test Analysis and Discussion

A manual search was conducted for each of the six test cases to
determine if a better solution existed. In each case, the solution
computed using MSOS proved to be an optimal solution. 1In several cases,
identical results were obtained by switching some of the munitions from
one building to another. This implies that multiple optimal solutions
exist for some of the test cases. Overall, the MSOS functioned for
these tests as intended. The following observations summarize the
results of the six verification tests.

(1) Volume Constraints were met for each test case.

(2) Munition constraints worked properly. For each munition the
number of packages stored plus the number leftover was equal to the
number of packages input for inventory.

(3) NEW Subgroup Constraints functioned properly. In each case,
the NEW constraint used for each building was the constraint for the
most restrictive class of munition stored (Maximum NEW for storage was
arbitrarily assigned to each class for these tests).

(4) Special Set (SSET) constraints worked as intended. Only one
NEW constraint was wused for each building and only one compatibility
group was assigned to each building.

(5) Lot integrity was maintained where possible.

The user can take results such as shown for the test cases and
determine whether they are actually feasible for the particular storage
area in question. If alternate solutions are desired for examination,
changes can be made to inventory inputs or to the constraining
factors. One example is the situation where a highly pilferable item is

designated by the MSOS as leftover. A less pilferable 1item can be
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deleted from the inventory to be considered by MSOS and the optimizing

problem solved again.
The verification tests show that MSOS functions as intended. The
next step 1s to attempt to validate the model using a real munitions

storage area and a real munitions inventory. This validation 1is left

for future research on the model.
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V. Enhancements to the Model

The MSOS was designed with the intention that enhancements to the
model would be added at a later time. The present base level model can
be expanded to a theater wide or even an Air Force wide model. In
addition, several specific ideas were discussed as possibilities for
future enhancements either to this model or to new studies relating to
optimization of munitions storage. These ideas are briefly discussed as

suggestions for future research developments.

Sensitivity Analysis

An interactive program could be added to this present system that
would incorporate the LP/600 sensitivity analysis capabilities with the
MSOS. This provides the user with an increased ability to interpret the
effects of any changes to the constraints in the model. For example,
this would allow direct comparison of the effect a waiver to a NEW
constraint would have on the solution. Development of an interactive
program for this system would require someone with a computer
backgroud. In particular, the language used in LP/600 must be learned

in order for an interactive program to be designed for this system.

Other Objective Functions

Other aspects of munitions storage can be examined by introducing
other objective functions to the model. Some areas of study that may
result in the development of other objective functions are listed below.

(1) Minimization of explosives weight density in storage.

(2) Maximization of munitions dispersion for a war environment.
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(3) Optimization for storage of additional inventory in partly

filled storage areas.

(4) Optimization of a storage method designed to provide a

systematic break-out and delivery of munitions from storage.

Prioritizing Munitions

LPGEN could be enhanced with the addition of a capability to
prioritize munitions for storage. This could involve some type of
identification of particularly sensitive or strategic 1items for
storage. The priority scheme might relate to 1indoor versus outdoor
storage or to items requiring very high security versus moderate
security. A scheme could also be developed to combine all the
components required for assembly of complete weapons systems in a joint

storage situation.

Munitions Handling Efficiency

Given the Q-D and class/category/group constraint, a system could
be developed to calculate layouts for munitions storage that will
minimize handling distance and handling time. A cost function could be
developed such that the cost for maintaining a given level of war
readiness or mobility requirements could be minimized. An article by J.
R. Berry, "Elements of Warehouse Layout" (Berry, 1968), describes a
general formulation of an approach that might be wuseful in the
development of this model.

A variation to this area might examine the actual floor space and
overall volume utilization of various palletized munitions with the
optimization problem considering the ease of placement and the efficient

use of storage space, Variables such as aisle width, pallet size, and
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alternate types of forklifts could be examined for their various effects
on the model. A paper by Joseph J. Moder and Herbert Thorton,
"Quantitative Analysis of the Factors Affecting Floor Space Utilization
of Palletized Cargo" (Moder and Thorton, 1965), presents a general
formulation of this type of problem and could probably be adapted for

. the special conditions involved in storing munitions.

Storage Facility Design

Another possible study could investigate the cost-benefits of
alternate low cost storage facilitles. Pre-engineered or pre-fabricated
structures could be examined for optimal storage with emphasis on class
1.1 explosives. It may be feasible to develop an optimization routine
for low-cost inside storage for combat areas such that the safety

constraints are not excessively compromised.
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VI. Summary, Conclusions, and Recommendations

One of the major problems at many Air Force installations is the
storage of large quantities of munitions. The storage process 1is made
extremel& complex by the many parameters and constraints that have been
adopted to insure that the risk to people, facilities and equipment 1is
limited to some acceptable level in the event of an actual mishap
involving explosive materials. Most of the rules on storage have been
developed to minimize the grave consequences of a munitions accident
should it actually occur, with little consideration being given to the
probability of an explosive accident. The constraints that go into the
storage of munitions are driven primarily by the explosive
quantity-distance (Q-D) criteria and the compatibility rules for
storage. The many restrictions, coupled with a drive for inside-only
storage present complex problems for munitions managers to solve.

The development of the Munitions Storage Optimization System (MSOS)
is an initial attempt to quantify the complex munitions storage problem
and to address it using the power of the computer. The MSOS should be
considered primarily as a tool for munitions managers to use in gaining
insight 1into the complexities of the munitions storage process and as a
means to examine possible results or consequences of making changes to
any of the parameters (such as wuseable volume, NEW constraints, or
variations in inventory) that go into the problem.

The MSOS, while potentially wuseful in its present form, is
basically a first effort to incorporate all the groups and classes of
munitions into a single model that can be applied to any type of storage

area. The model presently maximizes an objective function of storage
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area load factors. The storage area load factors are based on building
load coefficients that are calculated by dividing the building density
by the munition densitiy for the various combinations of NEW storage
limits and munitions that might be assigned to each building. The
possibilities for enhancing this model in various ways and for examining
the problem from the viewpoint of alternative objective functions or
other constraint combinations are without limit.

The completion of this research resulted in the accomplishment of
three of the basic objectives outlined in the Introduction to this paper
and partial completion of the fourth objective.

(1) A general approach was demonstrated for the application of
mixed integer linear programming to the problem of optimizing munitions
storage.

(2) A working model was invented that will enable munitions
managers to examine possibe solutions for improved or more efficient
storage of munitions.

(3) The program was developed in such a way that a user, with only
a limited knowledge of the LP method, can simply follow a programmed
prompting technique to input the required munitions and storage area
data to the MSOS; the LPGEN program then creates the constraints and the
objective function, then routes the problem to the LP/600 optimization
package for generation of a solution.

(4) One measure of storage efficlency, the storage area load
factor, was examined. Some of the other possibilities are mentioned in
Chapter IV, Model Enhancements, and are left for future studies to

explore.
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It is recommended that future reasearch be sponsored for
development of variations and enhancements to this present model. Using
the MSOS as a starting point, there are any number of alternative

analyses that can be undertaken.
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Glossary

Building Density Factor - The building density factor is the building
net explosive weight (NEW) capacity for a given class divided by the
building volume.

Building Load Coefficient - The building load coeffieient is equal to
the building density divided by the munition density for a specified
subgroup.

Munition Density Factor - The munition density factor 1is the net
explosive weight of the munition package divided by the munition package
volume.

Net Explosive Weight (NEW) - The NEW is the total quantity, expressed in
pounds of explosive materials or high explosives equivalency, that can
be stored in a building or that is obtained in a munition package.

Special Set - The special set is a feature of the LP/600 package that
allows the user to exclude constraints, or use only one of a set of
constraints.

Special Set Variable - A special set variable is a bivalent variable
having a value of 0 or 1. These variables are wused to exclude all
constraints except for one in a given set.

Storage Area Load Factor - The storage area load factor is the value
assigned to a particular storage arrangement of a wmunitions
inventory. Large values indicate a dense arrangement. This is the
factor to be maximized by the mixed integer linear programming package.

Subgroup - A subgroup 1is a set of classes belonging to the same
compatibility group whose associated building NEW for a particular
building is less than or equal to that building’s associated NEW for any
class in the group.
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I. Introduction

The Munition Storage Optimizing System (MSOS) provides the munitions
manager with a means of determining an optimal allocation of a given
munitions inventory to existing munition storage assets. MSOS allows
the user to create and maintain the Standard Building Data Base, the
Munition Storage Area Data Base, and the National Stock Number Data Base
using utility programs. Once these data bases have been properly
created, the user can use MSOS to determine the optimal allocation for
storing an inventory of munitions in a given munition storage area,
given a set of limiting conditions. The optimizing technique used 1is a
mixed integer linear programming package produced by Honeywell
Information System, Inc., and is called the LP/600 package.

The formulation of the MSOS optimization model required the
creation of a complex system of computer programs to bring the
information from each of the data bases into the model. For example,
the set of constraints specifying the maximum NEW that can be stored in
each building can vary, depending on the most restrictive class of
munitions actually stored. Thus the optimizing model provides a
capability to vary the maximum NEW that may be stored in each building
during the 6ptimizing process. A technique was developed to provide for
the complex and changining constraints using the mixed integer mode of
the LP/600 package. The mathematical formulation of the model is
discussed later.

The development of the optimization model requires the
understanding of several terms critical to its mathematical

formulation. They are:




(1) Subgroup. Munitions from different classes may be stored
together providing they are from the same compatibility group. For a
given munitions inventory, each identified group may contain 0 to 7
different classes of munitions. Every storage building has a NEW limit
assigned for each of the seven classes and the limit actually used for a
particular building is the NEW limit assigned for the most restrictive
class of munition stored in the building. For example, an inventory of
group D munitions belonging to classes 1.1, 1.2/04, and 1.3 require
storage. The maximum NEW limits for a particular storage building are
defined for this example to be: 1.1--100,000 pounds, 1.2/04--250.000
pounds, and 1.3--500,000 pounds. Storage of any combination of these
munitions containing at least one l.]1 munition places the maximum NEW
storage limit for the building at 100,000 pounds. If only 1.2/04 and
1.3 items are to be stored, the limit is 250,000 pounds. Similarly, if
only 1.3 munitions are to be stored, the limit is 500,000 pounds. With
this background, the definition of subgroup is offered. A subgroup is
defined as a combination of munitions classes such that the first
subgroup of a compatibility group contains all classes of munitions to
be stored from that group; the next subgroup eliminates the most
restrictive class from the group. Subsequent subgroups continue this
process until all seven classes have been eliminated. Thus for each
compatibility group, a maximum of seven subgroups may occur. Since
there are twelve compatibility groups, a maximum of 84 subgroups can
occur in the model.

(2) Useable Building Volume. LPGEN calculates the total 1inside
storage volume for each building and requests thg user to enter a

subjective estimate of the percentage of this total volume considered
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useable. This useable building volume 1is used both as the storage
volume constraint for each building and for calculating building load
coefficients.

‘ (3) Building Load Coefficients. A building 1load coefficient is
| composed of the building density divided by the munition density. The
building density is the subgroup NEW storage limit of the building
divided by the the useable building volume. The munition density is the

munition package NEW divided by the munition package volume. A

particular munition may be identified with more than one subgroup, and

therefore, be identified with the same building more than once. In each

case, however, the maximum NEW limit for the building may be different,

resulting in different building load coefficients being calculated for

the same munition.

(4) Storage Area Load Factor. The storage area load factor is the

e fr——— s e i e e -

factor that is maximized by the optimization process. It provides an

. overall measure of the building load coefficients for the entire 5
munitions storage area. It 1g essentially a measure of how densely the
munitions inventory is loaded into the munitions storage area. The
density of the stored munitions is positively related to the storage
area load factor. This means that the larger the value of the storage

area load factor, the more efficient the use of the munitions storage
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L, area. The formulation of the objective function is such that if there
are munitions that are not stored because the NEW limit is reached or
the volume used up, they are assigned a negative coefficient. Thus
negative values of the objective function are possible.

i Now that these terms have been explained, the actual mathematical

optimization model is presented.




Mathematical Formulation

For the specific case of examining optimization where the storage
area load factor 1s maximized, the problem is formulated as a mixed
integer linear programming model that is designed to:

' Maximize the Storage Area Load Factor: OBJECTIVE =

' $ 3y 5y 5
c X + d y. + M 2
‘ SRS IS LI SIS L
Subject to:
> n 1
Munition Constraints j; kZ:_lxijk+ zy = Ii for i=1,m
(one for each munition/lot combination)
m 1
Building Volume Constraints Z Z a4k X4 5k < Vj for j=l,n
i=1 k=1

(one for each building)

m 1
NEW Constraints igl kz,lbijk xijk -Njk yjk S 0 for j=l,n
(one for each subgroup/building combination)

1
Special Set Constraints E: y =1 for j=1l,n
= 3k
(one for each building)
11 >
a xijk 20
11 0
a zi 2
K all yjk = 0 or 1
where:
. aijk is the volume of munition i in subgroup k to be stored

in building j

b1 K is the NEW of package of munition i in subgroup k to
3 be stored in building j

c1Jk is the building j load coefficient of munition 1 in
subgroup k

d K is a weight assigned to the subgroup k / building J
] combination (initialized to zero for this model)
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M is a weight assigned to packages of munition 1
that cannot be stored in the storage area (initialized
to -1 for this model)

x1Jk is the number of packages of munition i in subgroup k to
be stored in building j
yjk is the bivalent (0 or 1) special set variable assigned
to the subgroup k / building j combination
z, is the left over variable assigned to munition i

Ii is the number of packages in munition/lot combination i

Njkis the maximum NEW that can be stored in building j for
subgroup k

Yj is the maximum useable volume of building j

1 1is the number of different subgroups in the inventory

m 1is the number of munition/lot combinations

n 1is the number of buildings

The djk's defined above could he set up as a priority scheme with

priorities (weights) for assigning compatibility groups and classess
within the compatibility groups to storage buildings or to the overall
storage area. The Mi's could be used to establish a priority scheme to
determine a rank order of munitions to be excluded from storage in the
event that the entire inventory cannot be stored inside the storage area
buildings. Neither of these priortiy schemes are addressed in this
paper.

Standard Building Data Base

The Standard Building Data Base (SBDB) contains information that
describes different types of munitions storage buildings. This 1{implies
that buildings having identical dimensional and structural
characteristics will be identified as the same type. Once the buildings
have been grouped into these different types, the user only needs to

enter the requested information for each type of building into the




SBDB. The SBDB needs to be constructed only once for each munition

storage area and can be modified whenever new types of buildings are
built. See chapter two, Standard Building Data Base, for complete
information on maintaining the SBDB. After constructing the SBDB the
ugser needs to define specific information concerning the individual
buildings.

Munition Storage Area Data Base

The Munition Storage Area Data Base contains the maximum allowable
net explosive weight (NEW) for each class and maximum gross weight for
every storage building in the munition storage area. The NEW for each
class 1is calculated for each building based on the rules established in
chapter four, Storage and Compatibility Standards, and chapter five,
Principle and Application of Explosives Quantity-Distance Criteria and
Related Standards, of Air Force Regulation 127-100. The user will have
to determine these weights prior to creating the Munition Storage Area
Data Base (MSADB). The data form in Appendix C of this user’s manual
should be very helpful in arranging the data that will be requested when
creating a MSADB record. A file containing a completed data form of the
type given in Appendix E for every storage building in the munition
storage area should be established for future reference. Like the SBDB,
the MSADB needs to be created only once and can be modified as buildings
are constructed or destroyed. See chapter three, Munition Storage Area
Data Base, for more details. HNow that the munition storage area has
been accounted for, detailed information about the munitions to be
stored is needed.

National Stock Number Data Base

The munition National Stock Number Data Base (NSNDB) should contain
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all of the 1300 and 1400 series stock numbers. As a minimum, it must
have all the national stock numbers of the munitions that will be in the
user’s inventory. The MSOS provides the user the capabilities to add,
delete, and modify records in the NSNDB. See chapter four, National
Stock Number Data Base, for futher details. Once the correct data is
present in the SBDB, MSADB, and NSNDB, the user is ready to formulate
the problem, using the model described above to determine how to store a
given inventory.

Format Generator Program

The Format Generator Program (LPGEN) allows the user to enter the
stock number, number of lots, and number of packages for each munition
in the inventory. Then LPGEN selects appropriate information from the
data bases described above and generates data in the correct format for
input into the LP/600 optimizing package. Detailed information is found
in chapter five, Data Generator Program.

The MSOS is designed to operate on the Honmeywell 600 or 6000 series
computer systems. Specific information concerning the Honeywell
optimizing package (LP/600) can be found in Honeywell manuals:

(1) BP50 - Introduction to LP600 Linear Programming System

(2) BQOl - LP600 System Input File Preparation Reference Manual

(3) BQl9 - LP600 System Agenda Control Language Reference Manual

(4) BQ20 ~ LP600 System Matrix Generator Language Reference Manual

(5) BQ21 - LPA00 System Format Generator Language Reference Manual

(6) BQ22 - LP600 System Output Descriptions Reference Manual

(7) DA87 - LP600 System Linear Programming Demonstration Guide

(8) DA88 - LP600 System Mixed Integer Program Reference Manual

The wuser is assumed to have a basic knowledge of the Honeywell Time
Sharing System (TSS), but just to clarify some shady areas the following

"a"  whenever 1t

information is given. The computer will display an
needs information from the user. The user should read each question
carefully before responding. If the user should enter a '"character"

7

ol TR L 2T T arin MR T




- ——— s e

when a "digit" is requested, a read error will result. To correct this,

just enter the appropriate value and processing will continue. The term
"digit" means any number between 0 and 9. The term "character" refers
to letters "A" to "2" and numbers O to 9. Consult the Customer Service
Section of the computer center for instruction in the use of TSS. Check
with the computer software shop to determine if LP/600 is available on
your system. The software shop shop will also have the appropriate file

identification (userid/catalog file string) of the four programs the

user will need.




IT. Standard Building Data Base

The Standard Building Data Base (SBDB) is designed to contain the
dimensional data about munition storage buildings. Most munition
storage areas are composed of many buildings that are identical or can
be grouped into types of identical buildings. Certain information about
buildings in the munition storage area may be reduced to specific
information about each TYPE of building in a storage area and stored in
the SBDB. A TYPE of building is defined as a unique design of a
building with specific dimensions. Therefore, if two buildings have the
same unique design, but different dimensions, they will be of different
types. The SBDB has to be created only once and updated as new types of
buildings are constructed. It should be pointed out here, that the SBDB
will probably be unique for every operational storage area. The reason
for this 1is that certain storage buildings may be identical in one
storage area, but at another base this type of building may mnot
exist. Data contained in the SBDB is used by the Format Generator
Program (LPGEN) in creating data to be submitted to the optimizing
technique (LP/600). This data base is maintained by the Standard
Building Data Base Utility Program (SBDBUP). Appendix A-3 gives a brief
look at the available options of SBDBUP.

After logging on and receiving a '"SYSTEM ?" message from the
computer, the user can engage SBDBUP by entering the userid/catalog file
string of SBDBUP and depressing the RETURN key. If the file SBDB exists
and no other errors are encountered, the computer will display

WELCOME TO THE STANDARD BUILDING DATA BASE

R S
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ENTER THE ONE DIGIT TRANSACTION YOU DESIRE
At this point the user has six options.
(1) Press the RETURN key or enter a character other than 1 thru 5 - the
computer will then list the valid options (see part 1.A. of Appendix D).
(2) Enter a "1" to add a record - the computer will then display
ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE ADDED
The wuser now enters the building TYPE of the new record; it must be a
value between 1 and 99. Once it is created, the only way to change the
value of TYPE 1is to delete the record and add a new record with the
desired value for TYPE. If the TYPE entered by the user already exists
in the data base a message 1is displayed noting this fact and the
computer returns the user to the option level. If the TYPE entered by
the user does not exist in the data base, the computer responds by
requesting information about this type of building and displays the
format needed. Values that must be entered are:
(A) ROOF - enter "RND" for round or igloo type buildings or "FLT"
for regular non-igloo type buildings;
(B) LENGTH - enter the inner length (in feet) of the building;
(C) WIDTH =~ enter the inner width (in feet) of the building;
(D) SIDE WALL HEIGHT - the height of the straight part of the side
walls (in feet), see Appendix B; and
(E) RADIUS - used only for igloo type buildings and must be the
radius (in feet) of the curvature of the roof (see Appendix B).
While the remaining items for which information is requested are not
currently being used, they may be used in later variations of the
MS0S. Therefore, 1f the user knows the information, it should be

entered now. Once the user has answered all the questions for the
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new record, the computer displays the new record and returns the
user to the option level (see part l.B. of Appendix D).

(3) Enter a "2" to change the value of one or more items of a
particular record - the computer will display

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE CHANGED
The user now enters the building TYPE value of the record. If the
record does not exist, the computer will display a message stating this
fact and returns the user to the option level. If the record is
contained in SBDB, the computer requests the item number to be changed
for this record. If the user does not know the appropriate item number,
pressing the RETURN key will cause the computer to display all valid
item numbers. Once the items for a particular record have been updated,
the user must enter a "14" to terminate the transactions for this
record. The computer will display the changed record and return the
user to the option level (see part 1.C. of Appendix D).
(4) Enter a "3" to delete a record - the computer will display

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DELETED
The user now enters the building TYPE value of the record to be
deleted. If the record 1is contained in SBDB, the computer displays a
message stating that the record has been deleted. If the record does
not exist in the data base, the computer displays a message stating this
fact. In either case the computer returns the user to the option level
(see part 1.D. of Appendix D).
(5) Enter a "4" to display a record - the computer will display

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DISPLAYED
The user now enters the building TYPE value of the desired record. If

the record does not exist in SBDB, the computer displays a message
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stating this and returns the user to the option level. If the record is
present, the computer displays the record and returns the wuser to the
option level (see part l.E. of Appendix D).

(6) Enter a "5" to terminate this session with SBDBUP - the computer
will display a summary of transactions performed and the current number

of records in SBDB (see part 1.F., of Appendix D).

12




ITI. Munition Storage Area Data Base

The Munition Storage Area Data Base (MSADB) contains information
about the maximum allowable net explosive weight (NEW) for each class of
munition that can be housed in each building belonging to the munition
storage area. Each building record in the MSADB is identified as a type
of building that 1is defined in the Standard Building Data Base
(SBDB). The Format Generator Program (LPGEN) retrieves the data it
needs in generating the information needed for the LP/600 optimizing
package. The buildings have to be  added to the MSADB only
once. Thereafter, only new building records must be added or existing
records changed or deleted. The Munition Storage Area Data Base Utility
Program (MSADBUP) is used to maintain this data base. Appendix A-4
gives a brief look at the available options for MSADBUP.

After 1logging on and receiving a "SYSTEM ?" message from the
computer, the user can engage MSADBUP by entering the userid/catalog
file string of MSADBUP and hitting the RETURN key. If the file MSADB
exists and no other errors are encountered, the computer will display

WELCOME TO THE MUNITION STORAGE AREA DATA BASE

ENTER THE ONE DIGIT TRANSACTION YOU DESIRE
At this point the user has six options.
(1) Press the RETURN key or enter a character other than 1 thru 5 - the
computer will then list the valid options (see part 2.A. of Appendix D).
(2) Enter a "1" to add a record - the computer will display

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE ADDED

The user now enters the building number to be added; any alphanumeric

13
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string of six or less characters is valid. Once this record is added,
the building number cannot be changed, only deleted and a new record
added, having the correct building number. If the building number
already exists the computer displays a message noting this fact and
returns the wuser to the option level. If the building number does not
exist in the data base, the computer responds by requesting information
about the building and displays the format needed. Values that must be
entered are:
(A) TYPE = a value between 1 and 99 that corresponds with the
building type located in SBDB, unmatched TYPE will cause an error in
LPGEN;
(B) 1.1 NEW - the maximum NEW for class 1.l munitions that can be
stored in this building;
(C) 1.2/04 NEW - the maximum NEW for class 1.2, category 04
munitions that can be stored in this building;
(D) 1.2/08 NEW - the maximum NEW for class 1.2, category 08
munitions that can be stored in this building;
(E) 1.2/12 NEW - the maximum NEW for class 1.2, category 12
munitions that can be stored in this building;
(F) 1.2/18 NEW - the maximum NEW for class 1.2, category 18
munitions that can be stored in this building;
(G) 1.3 NEW ~ the maximum NEW for class 1.3 munitions that can be
stored in this building; and
(H) 1.4 NEW -~ the maximum NEW for class l.4 munitions that can be
stored in this building.
Once the user has entered all data for this new record, the computer

will display the new record and return the user to the option level (see

14




part 2.B. of Appendix D).
(3) Enter a "2" to change the value of one or more items
particular building’s record - the computer will display

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE CHANGED
The user enters the building number of record to be changed. If the
record does not exist the computer displays a message stating this fact
and returns the user to the option level. If the record exists, the
computer will request the item number to be changed for this record. If
the user does not know the appropriate item number, pressing the RETURN
key will cause the computer to display all valid item numbers. Once the
item values for a particular record have been updated, the user must
enter a "11" to terminate the transaction for this record. The computer
will display the changed record and return the user to the option level
(see part 2.C. of Appendix D).
(4) Enter a "3" to delete a record - the computer will display

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DELETED
The user now enters the building number of the record to be deleted. If
the record exists in MSADB, the computer displays a message stating that
the record has been deleted. If the record is not contained in the data
base, the computer displays a message stating this fact. In either
case, the computer returns the user to the option level (see part 2.D.

of Appendix D).

(5) Enter a "4" to display a record - the computer displays a message

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DISPLAYED
The user now enters the building number of the desired record. If the
record does not exist in MSADB, the computer displays a message stating

this fact and returns the user to option 1level. If the record is

15




present, the computer displays the record and returns the user to the
option level (see part 2.E. of Appendix D).

(6) Enter a "5" to terminate this session with MSADB - the computer
will display a summary of transactions performed and the current number

of records in MSADB (see part 2.F. of Appendix D).
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IV. National Stock Number Data Base

The National Stock Number Data Base (NSNDB) contains pertinent
information about munitions and their packaging. Each stock number
represents a particular munition packaged in a unique way. The same
munition may be identified by several stock numbers, the only difference
being in the way the munition is packaged. The Format Generator Program
(LPGEN) wuses this file in generating information about the munition
inventory for input into the Honyewell LP/600 optimizing package. The
munition records need to be entered only once. Thereafter, only new
munition records need to be added to NSNDB or existing records updated
or deleted. The National Stock Number Utility Program (NSNDBUP) 1is used
to maintain this data base. Appendix A-5 gives a brief look at the
available options for NSNDBUP.

After logging on and receiving the "SYSTEM ?" message from the
computer the user can engage NSNDUP by entering the userid/catalog file
string of NSNDBUP and pressing the RETURN key. If the file NSNDB exists
and no other errors are encountered, the computer will display

WELCOME TO THE MUNITONS STORAGE DATA BASE

ENTER THE ONE DIGIT TRANSACTION YOU DESIRE
At this point the user has six options.
(1) Press the RETURN key or enter a character other than 1 thru 5 - the
computer will then list the valid options (see part 3.A. of appendix D).
(2) Enter a "1" to add a record - the computer will display

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE ADDED

The user now enters the stock number, consisting of up to 18 characters,
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to be added. Once this record is added, the stock number cannot be
changed, only deleted. If the stock number entered already exists, the
computer displays a message to this effect and returns the user to the
option level. If the stock number is not in NSNDB, the computer

. responds by requesting information about the munition and displays the

input format needed. The mandatory values that must be entered are:

, (A) PACKAGE HEIGHT - the height (in feet) of the munition package;
(B) PACKAGE WIDTH - the width (in feet) of the munition package;
(C) PACKAGE LENGTH -~ the length (in feet) of the munition package;
(D) UNITS PER PACKAGE -~ the number of individual munitions in this
package;

(E) NEW EXPLOSIVE WEIGHT - the NEW in pounds of the munition
package;

(F) COMPATIBILITY GROUP - the munition compatibility group;

(G) CLASS/DIVISION - the munition class and division information;

: (H) CATEGORY - used only for class 1.2 munitions and 1is the
restrictive distance code, valid values are 04, 08, 12, 18 (these
values represent the distance in hundreds of feet that this munition
can be stored from a hazard or obstacle).

The other information should be entered if it is known, but is not

. currently used by LPGEN. Once the user has entered all requested data

for this new record, the computer will display the new record and return
the user to the option level (see part 3.B. of Appendix D).
(3) Enter a "2" to change the value of one or more items of a
particular stock number record - the computer will display

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE CHANGED

The user enters the stock number of record. 1f the record does not
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exist, the computer displays a message stating this fact and returns the
user to the option level. If the record exists, the computer will
request the item number to be changed for this record. If the user does
not know the appropriate item number, pressing the RETURN key will cause
the computer to display all valid item numbeis. Once the item values
for a particular record have been updated, the user must enter a "12" to
terminate the transactions for this record. The computer will display
the changed record and return the user to the option level (see part
3.C. of Appendix D).
(4) Enter a "3" to delete a record - the computer will display

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DELETED
The user now enters the stock number of the record to be deleted. If
the record exists in NSNDB, the computer displays a message stating that
the record has been deleted. If the record is not contained in the data
base, the computer displays a message stating this fact. In either
case, the computer returns the user to the option level (see part 3.D.
of Appendix D).
(5) Enter a "4" to display a record - the computer responds with

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DISPLAYED
The user now enters the stock number of the desired record. If the
record does not exist in NSNDB, the computer displays a message to this
effect and returns the user to the option level. If the record is
present, the computer displays the record before returning the user to
the option level (see part 3.E. of Appendix D).
(6) Enter a "5" to terminate this session with NSNDB - the computer
will display a summary of transactions performed and the current number

of records in NSNDB (see part 3.F. of Appendix D).
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V. Data Generator Program

The Data Generator Program (LPGEN) reads 1information from NSNDB,
MSADB, and SBDB, then receives munition inventory information and usable
building volume from the user. It manipulates and transforms this
information into properly formatted data and stores the formatted data
on file LPINFO. LPGEN also produces three cross reference lists:

(1) Munition cross reference displaying internal identificationm,

corresponding munition stock number, lot number, and number of

packages per lot;

(2) Group cross reference displaying internal identification and

corresponding compatability group; and

(3) Class cross reference displaying internal identification and

the corresponding class/division/catagory.

The cross references are stored on file CRSREF. LPGEN then submits
LPINFO to the Honeywell LP/600 optimizing package using the job control
language 1t creates. The final output of LP/600 will be stored on file
LPOUT and will also be listed on the main printer. See Appendix E for
instructions on interpreting the output.

In order for LPGEN to function properly the following files must be
accessible on the user’s system:

(1) NSNDB - the national stock number data base;

(2) SBDB - the standard building data base;

(3) MSADB - the munition storage area date base;

(4) LPINFO - the formatted input to LP/600;

(5) CRSREF - the munition, group, and class/division/category cross

20
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reference lists; and

(6) LPOUT - the LP/600 output of the optimizing package.

After logging on and receiving a "SYSTEM ?" message from the
computer, the user can engage LPGEN by entering the userid/catalog file
string of LPGEN and hitting the RETURN key. If all the files described
above do exist and contain the proper information the computer will
display

WELCOME TO THE INVENTORY PROGRAM
ENTER THE NATIONAL STOCK NUMBER OF MUNITION TO BE
ENTERED IN INVENTORY AND HIT RETURN KEY
IF FINISHED ENTER “*° AND HIT RETURN
The user should now enter the first munition stock number using a
maximum of 18 characters and press the RETURN key. The computer will
display one of the following messages:

(1) 1If the stock number is not contained in NSNDB -

*A*WARNING** STOCK NUMBER XXXXXXXXXXXXXXXXXX
DOES NOT RESIDE IN NSNDB == MUNITION WILL NOT BE ACCEPTED

ENTER NEXT STOCK NR OR “*‘ IF FINISHED
This message simply means that this particluar stock number 1{is L
bypassed. The user should enter the next stock number to continue |
or enter an "*" to terminate LPGEN and update NSNDB; or
(2) 1f the stock number is found, the computer will display
ENTER THE NUMBER OF LOTS FOR MUNITION XXXXXXXXXXXXXXXXXX
The user will now enter the number of lots (1 to 99 are valid values)
and the computer will display ;
ENTER THE NUMBER OF PACKAGES FOR LOT n l
The user will now enter the number of packages for lot n (1 to 9999 are
valid values). This message will be repeated for each lot, then the

computer will display
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ENTER NEXT STOCK NUMBER OR ‘*’ IF FINISHED
The wuser will continue entering stock numbers, following the above
procedure until the inventory has been entered. When the user enters an
"*"  the computer will display

DO YOU WISH TO STOP THE PROGRAM NOW ? (Y OR N)

The user will respond with "Y" if the answer is yes or "N" if the answer
is no. 1If the program detects invalid data in the compatability group,
class, or category, it will display the following message

MUNITION XXXXXXXXXXXXXXXXXX HAS INVALID DATA IN GROUP, CLASS OR CAT

VALUES ARE: X, XXX, XX

CAUSING PROGRAM TO TERMINATE....

The wuser should update the NSNDB before running LPGEN again. If no
errors are detected by the computer during the munition inventory input,
the computer will display

STORAGE FACILITY DATA IS NOW BEING GENERATED

PLEASE READ THE FOLLOWING QUESTION CAREFULLY...

DO YOU WISH TO ENTER A DIFFERENT PERCENTAGE OF USABLE
VOLUME FOR EACH BUILDING ? (Y OR N)

If the user enters "N" for no, the computer displays

ENTER THE PERCENTAGE OF BUILDING VOLUME THAT
IS CONSIDERED USABLE, E.G., 75.8

The user will enter the appropriate percentage. This percentage will be
used for all buildings in the storage area. If the user enters "Y" for
yes, the computer will display

ENTER THE PERCENTAGE OF USABLE VOLUME FOR BUILDING XXXXXX, E.G., 75.8
The user will enter the appropriate percentage (0 to 100 are valid
values) for each building 1in the storage area. LPGEN matches each

building 1in MSADB with 1its corresponding type of building in SBDB. 1f
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there is an unmatched buildings, the computer will display

BUILDING XXXXXX IS IDENTIFIED AS TYPE XX
BUT THIS TYPE OF BUILDING IS NOT DEFINED IN THE SBDB

k*k%k*k FATAL ERROR -- PROGRAM NOW TERMINATING
Before running LPGEN again the user must add a record for type XX to
SBDB, or wupdate building XXXXXX record in NSADB by changing TYPE to a
valid one. If all the buildings in MSADB have wvalid TYPE
identifications, the computer will display the following messages

GENERATING OBJECTIVE FUNCTION AND CONSTRAINTS NOW
PLEASE WAIT....

THE OBJECTIVE FUNCTION IS NOW BEING ORGANIZED
NOW GENERATING MUNITION CONSTRAINTS....
STARTING THE BUILDING VOLUME CONSTRAINTS NOW....
GENERATING GROUP AND SUBGROUP CONSTRAINTS NOW....
CONCLUDING BY GENERATING RHS...
The computer will then print the cross reference lists and display

THIS PROBLEM CONTAINS XXXX DECISION VARIABLES IN THE
OBJECTIVE FUNCTION AND XXXX CONSTRAINTS

The program will stop if the number of constraints is greater than 4095
or the number of decision variables is greater than 262,000. The cross
reference lists and the above message will also be printed on the main
printer. If no error conditions are detected, the computer will display
SPAWNING THE LP JOB NOW...
BYE
SNUMB # XXXXT
The user should keep a record of this snumb # until he has received the
output for this job. Examples of program execution are found in part 4

of Appendix D. Appendix E shows the user how to interpret the output.
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Appendix A

Utility Program Options

This appendix gives the user an easy to follow overview of the three

utility programs used in MSOS.




l. STANDARD BUILDING DATA BASE UTILITY PROGRAM

ENTER A ONE DIGIT VALUE AND HIT CARRIAGE RETURN
ADD
CHANGE
DELETE
DISPLAY
TERMINATE

e wo -
I

IF "1" (ADD RECORD)
FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED

SERPE A e ) S e g

, ITEM
: NR
‘ 02
03
04
05

07

11

13

06 -
08 -
09 -
10 -

12 -

14 -

AND HIT THE CARRIAGE RETURN

IF "2" (CHANGE RECORD)
. ENTER TWO DIGIT BUILDING TYPE OF RECORD TO BE CHANGED
AND HIT THE CARRIAGE RETURN

THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED
AND HIT THE CARRIAGE RETURN

ITEM

NAME (6A)

ROOF (ROUND=RND, FLAT=FLT)

LENGTH (IN FEET)
WIDTH (IN FEET)
RADIUS (IN FEET)

SIDE WALL HEIGHT (IN FEET)

WALL THICKNESS (IN FEET)
ROOF THICKNESS (IN FEET)
ENTRANCE HEIGHT (IN FEET)
ENTRANCE WIDTH (IN FEET)
DOOR THICKNESS (IN FEET)

MAXIMUM ALLOWABLE WEIGHT (IN TONS)
FINISHED CURRENT TRANSACTION
L IF "3" (DELETE RECORD)
b : ENTER TWO DIGIT "99" BUILDING TYPE OF RECORD TO
[ AND HIT THE CARRIAGE RETURN
IF "4" (DISPLAY RECORD)
ENTER TWO DIGIT "99" BUILDING TYPE OF RECORD TO
AND HIT THE CARRIAGE RETURN

IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM

23 NOV 79

INPUT FORMAT

AAAAAA
AAA
999.99
999.99
999.99
99.99
9.99
9.99
99.99
99.99
9.99
9999.99

BE DELETED

BE DISPLAYED



2. MUNITION STORAGE AREA DATA BASE UTILITY PROGRAM 23 NOV 79

ONE DIGIT VALUE AND HIT CARRIACE RETURN
ADD

- CHANGE

DELETE

DISPLAY

TERMINATE

ENTER

>

e -
[ |

IF "1" (ADD RECORD)
FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED
AND HIT THE CARRIAGE RETURN

o IF "2" (CHANGE RECORD)
ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE CHANGED
AND HIT THE CARRIAGE RETURN

THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED
AND HIT THE CARRIAGE RETURN

, ITEM ITEM INPUT FORMAT
NR
; 02 - NAME (6A) AAAAAA
03 - TYPE (2N) 99 i
04 - CLASS/DIV 1.1 NEW (IN POUNDS) 9999999 ¢
| 05 - CLASS/DIV/CAT 1.2 04 NEW (IN POUNDS) 9999999 :
g 06 - CLASS/DIV/CAT 1.2 08 NEW (IN POUNDS) 9999999
- 07 - CLASS/DIV/CAT 1.2 12 NEW (IN POUNDS) 9999999 _
- 08 - CLASS/DIV/CAT 1.2 18 NEW (IN POUNDS) 9999999 ;
- 09 - CLASS/DIV 1.3 NEW (IN POUNDS) 9999999 i
10 - CLASS/DIV l.4 NEW (IN POUNDS) 9999999

11 - FINISHED CURRENT TRANSACTION

- ————

IF "3" (DELETE RECORD)

ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DELETED :
AND HIT THE CARRIAGE RETURN i

IF "4" (DISPLAY RECORD)
. * ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DISPLAYED !
o AND HIT THE CARRIAGE RETURN i

IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM

e A,
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1
2
3
4
5

3. NATIONAL STOCK NUMBER DATA BASE UTILITY PROGRAM 23 NOV 79

' ENTER A ONE DIGIT VALUE AND HIT CARRIAGE RETURN
' ADD

CHANGE

DELETE

DISPLAY

- TERMINATE

IF "1" (ADD RECORD)
FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED

AND HIT THE CARRIAGE RETURN

IF "2" (CHANGE RECORD)
. ENTER 18 DIGIT NATIONAL STOCK NUMBER OF RECORD TO BE CHANGED
(REF AFTO 11A~1-~46) AND HIT THE CARRIAGE RETURN

THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED

ITEM

NR
01
02
03
04
05
06
07
08
09
10
11

12

AND HIT THE CARRIAGE RETURN

ITEM INPUT FORMAT
NATIONAL STOCK NUMBER 9999~99-999-9999AA
STACKING HEIGHT (NR OF PACKAGES) 9999

PACKAGE HEIGHT (IN FEET) 999.9
PACKAGE WIDTH (IN FEET) 999.9
PACKAGE LENGTH (IN FEET) 999.9

UNITS PER PACKAGE 9999

GROSS WEIGHT (IN POUNDS) 99999.9999
NET EXPLOSIVE WEIGHT (IN POUNDS) 99999.9999
COMPATIBILITY GROUP A
CLASS/DIVISION 9.9
CATEGORY FOR 1.2 99

FINISHED CURRENT TRANSACTION

IF "3" (DELETE RECORD)
ENTER 18 DIGIT STOCK NUMBER OF RECORD TO BE DELETED
AND HIT THE CARRIAGE RETURN

IF "4" (DISPLAY RECORD)
ENTER 4 DIGIT STOCK NUMBER OF RECORD TO BE DISPLAYED
AND HIT THE CARRIAGE RETURN

IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM




The
storage

(a)

Appendix B

Building Volume Calculations

Format Generator Program (LPGEN) considers two basic types of
buildings in calculating the building volume:

Above ground magazines - volume is equal to the (length) x

(width) x (wall height) x (percent usable volume); and,

(B)

Igloos = subdivided into three designs:

(1) Diameter of roof is equal to the width of building - volume
is equal to (the sector area x length + the side wall height x
length x width) x the percent usable volume (the sector area 1is
the area under the curved roof and above the height of the side

walls);

(2) Diameter of roof is greater than the width of the building
- volume 1is equal to (the portion of sector area in building x
the length + the side wall height x length x width) x the

percent usable volume;

(3) Roof is eliptical or parabolic. The user will have to
approximate the volume of any building having this design by

redefining the building dimensions so that thy meet the criteria

for one of the other two igloo designs.




Appendix C

NMet Explosive Weight Determination

One of the key features of the MSOS centers on the calculations of
the density factors for each building within the munitions storage
area. This density factor, when divided by the munitions density factor
forms an overall storage load factor that 1s the heart of the
optimization routine. The building density factor for a given class 1is
calculated by dividing the building NEW capacity for that class by the
useable storage volume of the building. The building NEW capacity for
each class must be determined by the user for every building to be
entered in the MSADB. These NEW capacities may already exist or might
have to be calculated wusing information contained 1in chapter 5,
Principles and Applications of Explosives Quantity-Distance Criteria and

Related Standards, of AFR 127-100, Explosives and Safety Standards.

To make the actual determination of the maximum NEW of each class
for each building, the user must have the following information:
(1) Type of magazine (igloo of aboveground).
(2) Barricaded of unbarricaded (front, sides,rear).
(3) Distance to nearest inhabited building (IBD).
(4) Distance to nearest public traffic route (PTR).
(5) Distance separating any two operating buildings within an
operating line (Intraline Distance).
(6) Distance between any two explosive storage locations
(Intermagazine Distance).

Distances are measured from the nearest outside point (or wall) of the

Cc-1




storage location to the nearest outside point (or wall) of the other

location. With this information, the quantity-distance (Q-D) charts
found in chapter 5 of AFR 127-100 may then be used to determine the
maximum NEW weight that may be stored in each storage facility/class
combination. Classes 1.1, 1.2 (12), and 1.2 (18) reach maximum limits
of 500,000 pounds NEW; classes 1.2 (04), 1.2 (08), and 1.4 have no NEW
limit at distances greater than 400, 800, and 100 feet respectively. In
cases where the distances are such that the NEW is unlimited, an actual
weight limit must still be entered in the MSADB. If the maximum gross
weight that may be stored in the building is known, this figure could be
used or, if that is not available, 9999999 pounds must be entered.

A form 1is provided to help organize and calculate the required
data. Once all the data is entered, the most restrictive NEW for each
class of munitiorn can be read directly from the form. These are the
values that must be entered in the MSADB. If any waivers have been
approved, or if the potential effect of a waiver is desired, it is easy
to determine the next most restrictive NEW from the form. It |is
suggested that a copy of this form be completed and kept on file for
each facility within the munitions storage area. The following
instructions will help the user complete the building NEW capacity form.

Section I contains the building description information (items (:)
through ) .
(:) BUILDING NUMBER - enter the building number of the subject
storage building.

(:) DESIGN TYPE - enter the type of building 1.e., aboveground,

igloo, etc.




(:) TYPE CONSTRUCTION ~ enter the type of construction i1.e.,
concrete, steel, etc.
(:) EXTENT OF BARRICADL ~ enter barricade type and placement, e.g.
earth, top, sides, rear.
(:) GR STORAGE WT - enter the gross building storage weight, in
tons, if known.
(:) INSIDE DIMENSIONS
(A) LENGTH - enter the building length, in feet, measured from
inside.
(B) WIDTH - enter the building width, in feet, measured from
inside.
(C) SIDE WALL HEIGHT - enter the height of the walls, in feet,
measured from inside. This measurement should be the straight
portion of the side walls for igloos or any building with curved
roofs, or the distance to the ceiling for regular buildings.
(D) ROOF RADIUS - enter the radius of the roof (valid only for
igloos or other buildings having a curved roof).
(:) STANDARD BUILDING TYPE - enter the two digit code for the type,
if known (this entry will be the value used in the MSADB and SBDB).
OTHER - enter any other information deemed to be useful.

Section 1I of this form is uéed to describe the physical location of
this  building with respect to nearby obstacles in terms of
quantity-distance information for each class of munition that may be
stored 1in this building. Nine pieces of information are need for each
obstacle. Six obstacles have been identified, with space available for
additional ones, if they are present. The obstacle distances identified

are:
c-3
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(1) MAGAZINE DISTANCE -~ this 1is the distance to the nearest
munition storage building;
(2) INTRALINE DISTANCE - this 1is the distance to the closest
building building in the storage area;
(3) PTR DISTANCE - this is the distance to the closest public
transportation route;
(4) TIHB DISTANCE ~ this is the distance to the closest inhabited
building;
(5) RUNWAY DISTANCE - this 1is the closest distance to the runway
(if appropriate); and
(6) REC AREA DISTANCE - this 1is the distance to the closest
recreation area (if appropriate).
Very detailed information about these obstacles is contained in chapter
5 of AFR 127-100. The following information 1is needed for all
identified obstacles.
(:) OBSTACLE IDENTITY - enter the building number, highway number
or street name, runway number, etc.
DISTANCE - enter the distance, in feet, from this building to

the specified obstacle.

@ CLASS 1.1 - *

<:> CLASS 1.2 04 - * * enter the NEW, found in the appropriate

(:) CLASS 1.2 08 - * * tables in chapter 5 of AFR 127-100,

(::) CLASS 1.2 12 = * * for each class of munitions (if capacity
(:) CLASS 1.2 18 = * * of building is the limit, enter gross weight
CLASS 1.3 - * * {f known, otherwise enter 9999999)

@ CLASS 1.4 - *

C-4




T

Section 1III contains the information needed by the MSADB for each
building. The smallest value from each class columm in section 1II
(items @ through @) will be entered into the corresponding class
columns in this section (items through @). If a waiver has been
established for a particular obstacle, e.g. IHB DISTANCE, then that row
will be ignored in compiling values for each class column.

Once this section has compiled been completed, the user has the
necessary data for this building needed by the MSADB. If the
surrounding conditions of a building change, this form should be updated
and 1if any item of section III changes, the MSADB must be updated with

the appropriate information.
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Appendix D

Program Execution Examples

This appendix takes

each program in the MSOS.

the

user, step by step, through all paths of

D-1




l. Standard Building Data Base Utility Program examples:

A. Starting the SBDBUP program:

SYSTEM ?79C06/0OBJECT/SBDBUP - - enter the appropriate file string
WELCOME TO THE STANDARD BUILDING DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:

= - - Jjust press RETURN key to display options

OPTIONS:

~ ADD RECORD
CHANGE RECORD
DELETE RECORD
DISPLAY RECORD
TERMINATE JOB

U WwWwN -
|

ENTER THE ONE DIGIT TRANSACTION DESIRED:




B. Exercising the ADD option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

=1

ENTER THE
=23

RECORD 23

ENTER THE
=]

ENTER THE
=55

ENTER THE
=1GLO04

ENTER THE
=RND

ENTER THE
=120

ENTER THE
=30

ENTER THE
=26

ENTER THE
=5

ENTER THE

ENTER THE

ENTER THE

ENTER THE

ENTER THE

ENTER THE
=9999.99

TWO DIGIT BUILDING TYPE OF RECORD TO BE ADDED
DOES NOT EXIST

ONE DIGIT TRANSACTION DESIRED:

TWO DIGIT BUILDING TYPE OF RECORD TO BE ADDED

INFORMATION FOR THE BUILDING NAME (XXXXXX)

INFORMATION FOR THE ROOF ‘RND’ -~ IGLOO OR ‘FLT’ - REGULAR

INFORMATION FOR THE BUILDING LENGTH (999.99) IN FT

INFORMATION FOR THE BUILDING WIDTH (999.99) IN FT

INFORMATION FOR THE RADIUS OF ROOF (999.99) IN FT

INFORMATION FOR THE SIDE WALL HEIGHT (99.99) IN FT

INFORMATION FOR THE WALL THICKNESS (9.99) IN FT

INFORMATION FOR THE ROOF THICKNESS (9.99) IN FT

INFORMATION FOR THE DOOR HEIGHT (99.99) IN FT

INFORMATION FOR THE DOOR WIDTH (99.99) IN FT

INFORMATION FOR THE DOOR THICKNESS (9.99) IN FT

INFORMATION FOR THE MAX WEIGHT (9999.99) IN TONS ,

D=3




BUILDING ID - 55

NAME - IGLOO4

| ROOF -~ RND
LENGTH - 120.00 FT
WIDTH - 30.00 FT
RADIUS - 26.00 FT
SIDE WALL HEIGHT ~ 5.00 FT
WALL THICKNESS - 0. FT
ROOF THICKNESS ~ 0.  FT
ENTRANCE HEIGHT - 0. FT
ENTRANCE WIDTH - 0. FT
DOOR THICKNESS - 0.  FT
MAXIMUM WEIGHT - 9999.99 TONS

ENTER THE ONE DIGIT TRANSACTION DESIRED:
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C. Exercising the CHANGE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

=2
ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE CHANGED
=5
RECORD 5 DOES NOT EXIST
ENTER THE ONE DIGIT TRANSACTION DESIRED:
=2
ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE CHANGED
=55
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING TYPE 55
= =~ = just press RETURN key to display options
OPTIONS:
02 - NAME (6A)
03 - ROOF (3A) “RND’ - ROUND OR °“FLT’ - FLAT
04 - LENGTH (999.99) IN FT
05 ~ WIDTH (999.99) IN FT
06 - RADIUS (999.99) IN FT
07 -~ SIDE WALL HEIGHT (99.99) IN FT
08 ~ WALL THICKNESS (9.99) IN FT
09 - ROOF THICKNESS (9.99) IN FT
10 ~ ENTRANCE HEIGHT (99.99) IN FT
11 ~ ENTRANCE WIDTH (99.99) IN FT
12 -~ DOOR THICKNESS (9.99) IN FT
13 - MAX WEIGHT (9999.99) IN TONS
14 - FINISHED THIS TRANSACTION
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING TYPE 55
=2
ENTER THE INFORMATION FOR THE BUILDING NAME (XXXXXX)
=IGLOOS
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING TYPE 55
=13
ENTER THE INFORMATION FOR THE MAX WEIGHT (9999.99) IN TONS
=1000
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING TYPE 55
=14




=55

=55

BUILDING ID - 55 NAME - IGLOOS5
ROOF - RND
LENGTH - 120.00 FT
WIDTH - 30.00 FT
RADIUS - 26.00 FT
SIDE WALL HEIGHT - 5.00 FT
WALL THICKNESS - 0. FT
ROOF THICKNESS - O. FT
ENTRANCE HEIGHT - O. FT
ENTRANCE WIDTH - O. FT
DOOR THICKNESS - O. FT
MAXIMUM WEIGHT - 1000.00 TONS

ENTER THE ONE DIGIT TRANSACTION DESIRED:

D. Exercising the DELETE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DELETED
RECORD 5 HAS BEEN DELETED FROM THE DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DISPLAYED
RECORD 55 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:
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=4

=5

=5

E. Exercising the DISPLAY option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DISPLAYED
RECORD 5 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:

ENTER THE TWO DIGIT BUILDING TYPE OF RECORD TO BE DISPLAYED
BUILDING ID - 1
NAME - A
ROOF - FLT
LENGTH - 60.00 FT
WIDTH - 25.00 FT
RADIUS - 0. FT
SIDE WALL HEIGHT - 12.00 FT
WALL THICKNESS - O. FT
ROOF THICKNESS - O. FT
ENTRANCE HEIGHT - O. FT
ENTRANCE WIDTH - O. FT
DOOR THICKNESS - O. FT ;
MAXIMUM WEIGHT - 0. TONS i

ENTER THE ONE DIGIT TRANSACTION DESIRED:

F. Exercising the TERMINATE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

YOU ARE NOW EXITING THE UPDATE PROGRAM

ADDED - 1

CHANGED - 1

DELETED - 1

TOTAL NUMBER OF RECORDS IN DATA BASE - 4




2.

Munition Storage Area Data Base Utility Program examples:

A. Starting the MSADBUP program:

SYSTEM ?79C06/0BJECT/MSADBUP - - enter the appropriate file id

WELCOME TO THE MUNITION STORAGE AREA DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:

- = just press RETURN key to display options
OPTIONS:

ADD RECORD
CHANGE RECORD
DELETE RECORD
DISPLAY RECORD
TERMINATE JOB

(S 00 VAR
!

ENTER THE ONE DIGIT TRANSACTION DESIRED:
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B. Exercising the ADD option:

ONE DIGIT TRANSACTION DESIRED:

6 CHARACTER BUILDING NUMBER OF RECOR™ TO BE ADDED

INFORMATION FOR THE NAME (AAAAAA)

INFOMATION FOR THE TYPE (99)

INFORMATION FOR THE CLASS/DIV 1.1

THE

THE

THE

CLASS/DIV/CAT

CLASS/DIV/CAT

CLASS/DIV/CAT

THE CLASS/DIV/CAT

THE CLASS/DIV 1.3

THE CLASS/DIV 1.4

123456 LBS

NEW - 1234567 LBS

NEW -

NEW -

NEW -
12 LBS
1 LBS

12345 LBS
1234 LBS
123 LBS

ENTER THE
=]
ENTER THE
=12345
ENTER THE
=ABCDEF
ENTER THE
ENTER THE
=123456
ENTER THE INFORMATION FOR
LBS
=1234567
ENTER THE INFORMATION FOR
LBS
=12345
ENTER THE INFORMATION FOR
LBS
=1234
ENTER THE INFORMATION FOR
LBS
=123
ENTER THE INFORMATION FOR
=12
ENTER THE INFORMATION FOR
=]
BUILDING NR - 12345
NAME - ABCDEF
TYPE - 65
CLASS/DIV 1.) NEW -
CLASS/DIV/CAT 1.2 04
CLASS/DIV/CAT 1.2 08
CLASS/DIV/CAT 1.2 12
CLASS/DIV/CAT 1.2 18
CLASS/DIV 1.3 NEW -
CLASS/D1IV 1.4 NEW -
ENTER THE ONE DIGIT TRANSACTION DESIRED:
=]
ENTER THE 6 CHARACTER BUILDING NUMBER OF
=]A

RECORD 1A ALREADY EXISTS

ENTER THE ONE DIGIT TRANSACTION DESIRED:

NEW (9999999) IN LBS

1.2 04 NEW (9999999)

1.2 08 NEW (9999999)

1.2 12 NEW (9999999)

1.2 18 NEW (9999999)

NEW (9999999) IN LBS

NEW (9999999) IN LBS

RECORD TO BE ADDED

IN

IN

IN

IN




C. Exercising the CHANGE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=2

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE CHANGED
=999

RECORD 999 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED: E
=2
ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE CHANGED
=12345 !
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING NR 12345

= - - just press the RETURN key to display options
OPTIONS:

02 - NAME (6A)
03 - STD TYPE BLDG (99)
04 - CLASS/DIV 1.1 NEW (9999999) IN LBS
05 - CLASS/DIV/CAT 1.2 04 NEW (9999999) IN LBS
06 - CLASS/DIV/CAT 1.2 08 NEW (9999999) IN LBS
07 - CLASS/DIV/CAT 1.2 12 NEW (9999999) IN LBS
08 - CLASS/DIV/CAT 1.2 18 NEW (9999999) IN LBS
09 - CLASS/DIV 1.3 NEW (9999999) IN LBS
10 - CLASS/DIV 1.4 NEW (9999999) IN LBS

11 - FINISHED WITH THIS RECORD

ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING NR 12345

=4
ENTER THE INFORMATION FOR THE CLASS/DIV 1.1 NEW (9999999) IN LBS
=1234567
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING NR 12345

=5
ENTER THE INFORMATION FOR THE CLASS/DIV/CAT 1.2 04 NEW (9999999) IN
LBS
=123456
ENTER THE 2 DIGIT NUMBER OF THE ITEM TO BE
CHANGED FOR BUILDING NR 12345

=11
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BUILDING NR - 12345
NAME ~ ABCDEF
TYPE ~ 65
CLASS/DIV 1.1 NEW - 1234567 LBS
CLASS/DIV/CAT 1.2 04 NEW - 123456 LBS
CLASS/DIV/CAT 1.2 08 NEW - 12345 LBS
CLASS/DIV/CAT 1.2 12 NEW - 1234 LBS
CLASS/DIV/CAT 1.2 18 NEW = 123 LBS
CLASS/DIV 1.3 NEW - 12 LBS ]
CLASS/DIV l.4 NEW - 1 LBS

ENTER THE ONE DIGIT TRANSACTION DESIRED:

D. Exercising the DELETE option:

1
ENTER THE ONE DIGIT TRANSACTION DESIRED:
- ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DELETED
1 RECORD 123 DOES NOT EXIST N
R ENTER THE ONE DIGIT TRANSACTION DESIRED:

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DELETED
=12345

RECORD 12345 HAS BEEN DELETED FROM THE DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:
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E. Exercising the DISPLAY option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=4

ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DISPLAYED
=12345

RECORD 12345 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:

-4
ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DISPLAYED
=1A
BUILDING NR - 1A
NAME -
TYPE - 4
CLASS/DIV 1.1 NEW - 100 LBS
CLASS/DIV/CAT 1.2 04 NEW -~ 500 LBS
CLASS/DIV/CAT 1.2 08 NEW - 400 LBS
CLASS/DIV/CAT 1.2 12 NEW - 300 LBS
CLASS/DIV/CAT 1.2 18 NEW - 200 LBS
CLASS/DIV 1.3 NEW - 600 LBS
CLASS/DIV 1.4 NEW ~ 700 LBS

ENTER THE ONE DIGIT TRANSACTION DESIRED:
F. Exercising the TERMINATE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

=5
YOU ARE NOW EXITING THE UPDATE PROGRAM
ADDED - 1
CHANGED - 2
DELETED - 1
TOTAL NUMBER OF RECORDS IN DATA BASE - 5
SYSTEM ?
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3. National Stock Number Data Base Utility Program examples:

A. Starting the NSNDBUP program:

SYSTEM ?79C06/0BJECT/NSNDBUP - -enter the appropriate file id
WELCOME TQ THE MUNITION NATIONAL STOCK NUMBER DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:
= - - just press the RETURN key to display options
OPTIONS:

ADD RECORD
CHANGE RECORD
DELETE RECORD
DISPLAY RECORD
TERMINATE JOB

[V S R PR SR
]

ENTER THE ONE DIGIT TRANSACTION DESIRED:
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B. Exercising the ADD option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:

=1

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE ADDED
=1325-00-710~6771
RECORD 1325-00-710-6771

ALR

EADY EXISTS

ENTER THE ONE DIGIT TRANSACTION DESIRED:

=]

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE ADDED
=1330-00-679-6043
ENTER THE INFORMATION FOR

ENTER THE
=14.5
ENTER THE

ENTER THE
ENTER THE

ENTER THE
=3478

ENTER THE
=402

ENTER THE
=C

ENTER THE
=1.2

INFORMATION

INFORMATION

INFORMATION

INFORMATION

INFORMATION

INFORMATION

INFORMATION

INFORMATION

FOR

FOR

FOR

FOR

FOR

FOR

FOR

FOR

ENTER THE INFORMATION FOR

=18

THE

THE

THE

THE

THE

THE

THE

THE

THE

STACK HEIGHT (9999) IN PACKS
PACKAGE HEIGHT (999.9) IN FT
PACKAGE WIDTH (999.9) IN FT
PACKAGE LENGTH (999.9) IN FT
UNITS PER PACK (9999)

PACKAGE GR WT (99999.9999) IN LBS
PACKAGE NEW (99999.9999) IN LBS
COMPATBL GROUP (A)

CLASS/DIVISION (9.9)

THE CATEGORY (99)

NATIONAL STK NR ~ 1330-00-679-6043
STACKING HEIGHT -
PACKAGE HEIGHT -
PACKAGE WIDTH -
PACKAGE LENGTH -
UNITS PER PACKAGE -
PACKAGE GROSS WT -
PACKAGE NEW -
COMPATIBILITY GROUP - C
CLASS/DIVISION - 1.2
CATEGORY ~ 18

0P

ACKAGES

4.5 FT
3.4 FT
6.8 FT

50

3478.0000 LBS
402.0000 LBS

ENTER THE ONE DIGIT TRANSACTION DESIRED:

D-14




C. Exercising the CHANGE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=2

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE CHANGED
=1333-00-679-6043
RECORD 1333-00-679-6043 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=2
ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE CHANGED
=1330-00-679-6043
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR STOCK NR 1330-00-679-6043

= = = just press the RETURN key to display the options
OPTIONS:
02 - STACKING HEIGHT (9999) IN PACKAGES
03 - PACKAGE HEIGHT (999.9) IN FT
04 - PACKAGE WIDTH (999.9) IN FT
05 - PACKAGE LENGTH (999.9) IN FT
06 - UNITS PER PACKAGE (9999) ‘
07 - PACKAGE GROSS WT (99999.9999) IN LBS
08 - PACKAGE NEW (99999.9999) IN LBS
09 - COMPATIBILITY GROUP (A)
10 - CLASS/DIVISION (9.9)
11 - CATEGORY (99)

12 - FINISHED WITH THIS RECORD

ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR THE STOCK NR 1330-00-679-6043

=9
ENTER THE INFORMATION FOR THE COMPATBL GROUP (A)
=B
ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGE™ FOR STOCK NR 1330-00-679-6043
=10

ENTER THE INFORMATION FOR THE CLASS/DIVISION (9.9)

ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR STOCK NR 1330-00-679-6043

ENTER THE INFORMATION FOR THE CATEGORY (99)

ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE
CHANGED FOR STOCK NR 1330-00-679-6043

=]2
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NATIONAL STK NR - 1330-00-679-6043

STACKING HEIGHT - 0 PACKAGES
PACKAGE HEIGHT - 4.5 FT

PACKAGE WIDTH - 3.4 FT

PACKAGE LENGTH - 6.8 FT

UNITS PER PACKAGE - 50

PACKAGE GROSS WT - 3478.0000 LBS
PACKAGE NEW - 402.0000 LBS

COMPATIBILITY GROUP - B
CLASS/DIVISION -~ 1.3
CATEGORY - 0

ENTER THE ONE DIGIT TRANSACTION DESIRED:

D. Exercising the DELETE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=3

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DELETED
=1333-00-679-6043

RECORD 1333-00-679-6043 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=3

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DELETED
=1330-00-679-6043

RECORD 1330-00-679-6043 HAS BEEN DELETED FROM THE DATA BASE

ENTER THE ONE DIGIT TRANSACTION DESIRED:




E. Exercising the DISPLAY option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
. ‘l.
ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DISPLAYED
=1330-00-679-6043
RECORD 1330-00-679-6043 DOES NOT EXIST

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=4

ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE DISPLAYED
=1325-00~710-6771

NATIONAL STK NR - 1325-00-710-6771

STACKING HEIGHT - 0 PACKAGES
" PACKAGE HEIGHT - 3.3 FT
PACKAGE WIDTH - 3.3 FT
PACKAGE LENGTH - 4.0 FT
UNITS PER PACKAGE - 12
PACKAGE GROSS WT - 0. LBS

PACKAGE NEW - 1200.0000 LBS
COMPATIBILITY ROUP - D
CLASS/DIVISION - 1.1
CATEGORY - 0

ENTER THE ONE DIGIT TRANSACTION DESIRED:

F. Exercising the TERMINATE option:

ENTER THE ONE DIGIT TRANSACTION DESIRED:
=5
YOU ARE NOW EXITING THE UPDATE PROGRAM

ADDED - 1

CHANGED = 1 i
DELETED - 1 ¢
TOTAL NUMBER OF RECORDS IN DATA BASE - 5

SYSTEM ? d
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4. Format Generator Program examples:

SYSTEM ?79C06/0BJECT/LPGEN - - enter the appropriate file string
WELCOME TO THE INVENTORY PROGRAM

ENTER THE NATIONAL STOCK NUMBER OF MUNITION TO BE
ENTERED IN INVENTORY AND HIT RETURN KEY
IF FINISHED ENTER “*° AND HIT RETURN
=1325-00-710-6771

ENTER THE NUMBER OF LOTS FOR MUNITION 1325~00-710-6771
-Z ENTER THE NUMBER OF PACKAGES FOR LOT 1
” ENTER THE NUMBER OF PACKAGES FOR LOT 2
w20 ENTER THE NUMBER OF PACKAGES FOR LOT 3
=400

ENTER NEXT STOCK NR OR “*° IF FINISHED
=1325-00-453-9903

STOCK NUMBER 1325-00-453-9903 IS REJECTED BECAUSE NEW = O
ENTER NEXT STOCK NR OR “*° IF FINISHED

DO YOU WISH TO STOP PROGRAM NOW? (Y OR N)
=N - - if you answer "Y" the program will stop

STORAGE FACILITY DATA IS NOW BEING GENERATED

PLEASE READ THIS QUESTION CAREFULLY...

DO YOU WISH TO ENTER A DIFFERENT PERCENTAGE OF USABLE
VOLUME FOR EACH BUILDING? (Y OR N)

* =Y =~ ***% the following question will be repeated for EACH storage building

-

caii e Spmtenr @

TR\ Z R, Sttt

ENTER THE PERCENTABE OF USABLE VOLUME FOR BUILDING XXXXXX E.G.,75.8
- =k* - - enter the percentage

if you answer "N" to the above question, the computer will display: q
q h

WD R

ENTER THE PERCENTAGE OF BUILDING VOLUME THAT
1S CONSIDERED USABLE, E.G., 75.8
=** -~ - enter the percentage
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and in either case the computer will continue with:

GENERATING OBJECTIVE FUNTCION AND CONSTRAINTS NOW,
PLEASE WAIT....

THE OBJECTIVE FUNCTION IS NOW BEING ORGANIZED
NOW GENERATING MUNITION CONSTRAINTS....

STARTING THE BUILDING VOLUME CONSTRAINTS.... .
GENERATING GROUP AND SUBGROUP CONSTRAINTS NOW.... !

CONCLUDING BY GENERATING RHS...

MUNITION INVENTORY CROSS REFERENCE LIST

ID NR STOCK NUMBER LOT PACKAGES
1 1325-00-710-6771 1 400
2 1325-00-710-6771 2 350
3 1325-00-710-6771 3 400

GROUP CROSS REFERENCE LIST
ID NR GROUP

1 A

2 B

3 C :
4 D :
5 E ;
6 F !
7 G ;s
8 H i
9 J ;
10 K i
11 L K
12 S ;

CLASS CROSS REFERENCE LIST
ID NR  CLASS

1.1

1.2/18
1.2/12
1.2/08
1.2/04

1.3

1.4

NV~




THIS PROBLEM CONTAINS
OBJECTIVE FUNCTION AND
SPAWNING THE LP JOB NOW...
BYE
SNUMB # XXXXT

SYSTEM ?

23 DECISION VARIABLES
18 CONSTRAINTS

IN THE

D=20)
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Appendix FE

LP/600 Output

After the user completes a LPGEN session, the computer will display
the system identification number (item (:) in the example at the end of
this appendix) for the LP/600 job. The user should keep a record of
these job numbers to use in identifying the job listings.

The first three pages of the job listing are called the execution
report. The user can determine if the three activities of the job were
successfully completed by examining the execution report. Each BEGIN
ACTIVITY message should have a corresponding NORMAL TERMINATION message
(see items (:) s (:) s (:) ). The next three pages of the job listing
will contain the Agendum Control Program (item (:) ) responsible for
controlling the LP/600 package.

The following page starts the row or constraint information for the
inventory problem and is identified by the title ROWS (item (:) }s Each
row 1is identified (item (:) ) by a KJ (internal identification) number,
type (ZERO for = constraint, PLUS for < constraint), and row
(constraint) name. An * appearing after a KJ number implies that
preceding rows not printed have zero L, PI, and RHS column values. The
LOGICAL INDIC. column (item ) indicates the status of each row and
takes on one of the following values;

*BASIS - row is in the basis (final solution) and not at its bound;

*ATBND - row is in the basis and is at its bound (constraint is

completely used up);

blank -~ row is not in the basis.

E-1




The L-VALUE column (item (:) ) defines the slack or unused value for
each row, e.g. the unused volume of a particular building. The PI
column (item ) identifies the marginal value - the amount of change
in the slack value (L-VALUE) of the objective function (OBJECTIVE) row
per unit increase in the right hand side value (RHS) for the row - for
each row. The RHS column (item (:) ) displays the original right hand
side values. There are four classes of constraints produced by LPGEN:

MUXXXX - each munition in the iuventory is identified by internal

identification number XXXX (see munition cross reference for

associated national stock number).

BLDGXXXXXXVOL - identifies the volume constraint for building

XXXXXX.

SSETXXXXXX - identifies the special set constraint for building

XXXXXX.

BLDGXXXXXXGYCZ - identifies the subgroup net explosive weight

constraint for building XXXXXX, group Y, and most restrictive class

Z in this particular subgroup.

After all rows have been displayed, the next page will start the
column or decision variable information and is identified by the title
COLUMNS (item (::) )} As in the ROW output, the first three columns
(item (:) ) identify each of the columns by a KJ number, type (INTEGER
for integer decision variables, PLUS for > 0 decision variables, SSET
for the special set decislon variables), and column (decision variable)
name. An * after the KJ column number indicates that preceding columns
not printed have zero X, DJ, and COST*SCALE column values. The STRUCT.
INDIC. column ({item <:> ) indicates the status of each column and takes

on one of the following values:




*BASIS - column is in the basis (final solution) and not at its

bound;

*ATBND - column is in the basis and is at its bound (maximum value);

blank - column is not in the basis.
The X-VALUE column (item (::) ) displays the number of packages of the
indicated munition to be stored in the 1indicated building. The user
will have to wuse the munition cross reference list discussed later to
identify the actual national stock number and lot of this munition. For
example, column MUl C1BDIA refers to munition 1 to be stored in building
lA. Munition I might actually refer to lot 1 of national stock number
1325-00-710-6771. 1f fractions of packages are displayed in the X-VALUE
column simply round to the nearest whole number. The DJ column (item
) displays the amount by which the building Jload coefficient
(COST*SCALE) would have to be changed before the
munition/building/subgroup variable could profitably be introduced into
the basis. Another meaning of the DNDJ column value is the amount of
change in the value of the objective function (OBJECTIVE row) if one
package of the munition/building/subgroup variable was forced into the
final solution. The COST*SCALE column (item (:) ) displays the
original building 1load coefficient for each column of the objective
function. The RANGES column (item (!) ) displays the 1lower and upper
bounds of each decision variable that is classified as an INTEGER type
variable. There are three classes of decision variables produced by
LPGEN:

MUXXXXCYBDZZZZZZ - XXXX 1is the internal munition/lot identification

(see munition cross reference for associated national stock number
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and lot number), Y 1is the 1interanl identification of the most
restrictive class of munitions that X-VALUE packages of this
munition are stored with (see class cross reference list for actual
class/division), in building 27722Z.
LEFT OVER MUXXXX - X-VALUE packages of munition XXXX could not be
stored in the munition storage area.
SSBLDGXXXXXXGYCZ - a special set wvariable that allows for the
selection of only one constraint from a set of net explosive weight
constraints for each buiiding to be used. The X~VALUE of this class
of variable will be either 1 ~ if used or 0 - if not used. XXXXXX
is the building number, Y 1is the internal identification of the
group (see group cross reference list for actual group), and Z is
the internal identification of the most restrictive class of
munitions contained in the subgroup (see class cross reference 1list
for the actual class/division).

After all columns have been displayed, the three cross reference
lists will be printed. The munitions cross reference (item )
displays the 1internal munition identification, national stock number,
lot number, and number of packages of each munition entered in
inventory. The group cross reference (item ) displays the internal
group 1identifcation number and associated compatability group. The
class cross reference (item (::) ) displays the internal class
identification number and associated munition class/division/category as
defined in AFR 127-100.

The following hypothetical example was composed, using the procedure

described 1in section 4 of Appendix D in this manual. The munitions

E-4




crogs reference (item ) indicates that three 1lots of munition

national stock number 1325-00-710~6771, containing 400, 350, and 400
packages respectively, were entered into the inventory. One package of
munition 1325-00-710~6771 1s 3.3 ft by 3.3 ft by 4.0 ft, which is 43.56
cubic feet and contains 1200 pounds of NEW. This munition belongs to
class 1.1 and compatibility group D. The munition storage area is

composed of five buildings:

BLDG LEN WID SIDE WALL RADIUS 1.1 NEW(LBS)
1A 40.3 26.5 0.0 13.4 100000
2B 60.0 25.0 12.0 0.0 100000
3¢ 100.0 50.0 12.0 0.0 100000
4D 60.0 25.0 12.0 13.0 100
SE 60.0 25.0 12.0 0.0 1000

The COLUMNS page (item @) displays the answers to this munitiomns
inventory problem. The user only needs to search the X-VALUE column
(item @) for non-zero entries to determine which munitions will be
stored where, e.g. the first entry (item @) implies that 83 packages
of munition 1 should be stored in building lA. The overall results of

this example are:

BUILDING
MUN 1A 2B 3C 4D SE LEFT OVER
1 83 83 234
2 83 267
3 400

Any non-zero value appearing in the left over columns indicates that not
all of the inventory could be stored in the storage area. The storage
area load factor (1tem@) displays a relative value of the density of
the storage arrangement of the inventory i.e., large values imply high

density storage configurations.
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Appendix B
MUNITION STORAGE OPTIMIZING SYSTEM (MSOS)

PROGRAM DOCUMENTATION

! This appendix is considered a stand-alone document and will be paged
numbered accordingly.
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I. Munition Storage Optimizing System Description

The Munition Storage Optimizing System (MSOS) is designed to operate
on the Honeywell 600 or 6000 series computer systems. The MSOS consists
of four Time Sharing System FORTRAN programs: the Standard Building
Data Base Utility Program (SBDBUP); the Munition Storage Area Data Base
Utility Program (MSADBUP); the National Stock Number Data Base Utility
Program (NSNDBUP); and the Format Generator Program (LPGEN). Since the
utility programs perform the same functions on the different data bases,
only a general discussion will be presented about them.

Before using the utility programs the corresponding data bases must
be created as sequentifal ASCII files using one of the following
procedures:

(1) I1f data 1is to be preloaded, then enter the data according to

the appropriate format defined in Appendix A; or

(2) If no data is to be preloaded then the file must have one

record that contains contains the value "09%¥" starting in column

one.
This record must be deleted during the first run of the corresponding
utility program in which data records are added, by requesting to delete
record "9". The proper file name of the data base will have to be
entered in the INITIAL subroutine of the corresponding utility program
source code. This must be done for each of the three data bases. Once
the data bases are created, the utility programs can be used.

The flow of the utility program 1is to first check the mode of

operation 1in subroutine START. If it is not ASCII, then the program

1




requests user to restart in ASCII mode. Next, the data base 1s opened

and a work file created by subroutine OPEN. The data base is copied on
to the work file by subroutine INITIAL. Then any desired transactions

are performed by subroutine ACTION. When all transactions are

i completed, the work file is written on to the data base file. Both
P files are then closed and program execution is terminated. See Appendix
B and appropriate appendices for more details.
' In order to use LPGEN, three more files must be created:
(1) LPINFO - the formatted output of LPGEN used by the LP/600
package;
(2) CRSREF - the munition, group, and class cross references file;
and
(3) LPOUT - the output of the LP/600 package.
These three files should be created as sequential files. Maximum file
: size should be set to 2000 blocks for LPINFO and 100 blocks for both
LPOUT and CRSREF. The actual size of LPINFO is highly dependent on
munition inventory and number of storage buildings. LPOUT is not used
directly by LPGEN, but must be created prior to exercising LPGEN.
The flow of LPGEN 1is to first, check the mode of operation in

subroutine START. 1If it is BCD, the program requests user to restart in

i ASCII mode. WNext, the SBDB, MSADB, NSNDB, LPINFO, and CRSREF files are
opened and munition, building, decision variables, and JCL work files
are created by subroutine OPEN. The user enters the stock number,
number of 1lots, and number of packages in each lot for the munitions
inventory in subroutine MUNINV. MUNINV identifies every group/class
combination of munition inventory in array MGP for later use, calculates

the volume and density factor (NEW / volume) of each package of

&’ N " ‘ N N i ) "y




munition, and writes selected information on the munition work file
(file code 02). Since the munition stock number is 18 characters,
MUNINV attaches an intermal identification number to each munition/lot
combination, then writes this information along with the number of
packages of the lot to the cross reference file and closes the NSNDB
file. Subroutine STORE allows the wuser to enter the percentage of
usable volume for each building separately or once for the entire
storage area. Then subroutine BLDVOL calculates the usable volume for
each building, writes this information to the building work file (file
code 07), and closes the SBDB and MSADB files. Subroutine FORM is the
driver routine for formatting the LPINFO file and performs, in
succession:

(1) subroutine O0BJCTV -~ respounsible for generating the objective

function and its coefficients;

(2) subroutine MUNITN - responsible for generating the munition

constraints;

(3) subroutine VOLUME - responsible for generating the building

volume constraints;

(4) subroutine SSET -~ responsible for generating special set

variables;

(5) subroutine BLDNEW -~ responsible for generating the NEW

constraints for each building; and

(6) subroutine RHANDS ~ responsible for generating the right hand

side of the constraints.
FORM then closes the LPINFO file, thg munition, building, and decision

variable work files. Subroutine CLOSE writes the group and class cross

references to CRSREF, prints a message informing the user how many




decision variables and constraints were generated, then closes the

CRSREF file. Finally, subroutine SPAWN calculates the time and core
requirements based on the number of constraints generated, creates the
JCL needed to call LP/600, spawns the job, closes the JCL work file, and
terminates the execution of LPGEN. See Appendices I, J, and K for more
details.

The most complicated subroutine in LPGEN is BLDNEW. This routine
can generate up to 84 constraints per building, depending on the number
of munition group/class combinations identified in array MGP. After a
building record is read from the building work file, the maximum NEW of
each class is sorted 1in descending order along with the class
identifier. The first group (column) of MGP is then checked to see if
any of the munition inventory belongs to it. If none belong, each
subsequent group 1s checked until a group if found that contains some of
the munitions. The classes in that group are then identified and
counted. Starting with the most restrictive NEW class, a constraint is
generated that contains all munitions belonging to the current group and
class or to less restrictive classes. The next most restrictive NEW
class belonging to the current group is found and a constraint is
generated that contains all munitions belonging to the current group and
to the current class or less restrictive classes. This procedure is
continued until all classes of each group have been processed for the
. current building. Then the next building record is read and the above
process 1s repeated.

The following appendices should give a very detailed view of each of

the programs. Appendix A displays the layout of each of the data bases;

Appendices B and I are the Program Design Language (PDL) structures used




in developing the programs; Appendices C, E, G, and J are computer

generated flow charts of the programs; and finally Appendices D, F, H,

and K are the source listings.
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Appendix B

General Utility Program Flow

LEVEL 1

XXXDB MAIN
"check mode of operation"
"open and create needed files"
"perform desired transactions on records"
"update the data base"
"close the files"

END XXXDB
LEVEL 2
XXXDB MAIN

"if the mode of operation is ASCII continue otherwise restart"
"open data base file"

"create work file"

"read data base into work file"

"add records"

"change records"

"delete records"

"display records"

"finished all transactions for data base"

"write updated data base"

"Stop"
END XXXDB
LEVEL 3
XXXDB MAIN

PERFORM START
IF "error switch not on"
THEN
PERFORM OPEN
PERFORM INITIAL
PERFORM ACTION
ELSE "stop"
ENDIF

END XXXDB




LEVEL 3

START ROUTINE

IF '"mode is BCD"
THEN "turn error switch on and
print restart message"

ELSE
ENDIF
END START
LEVEL 3
OPEN ROUTINE i

OPEN "the data base file"
CREATE the data base work file"

END OPEN
LEVEL 3
INITIAL ROUTINE

READ "first record from data base file"
DO WHILE '"not end of data base file"
WRITE “record on data base work file"
INCREMENT '"record counter by 1"
READ "next record from data base file"
ENDDO

END INITIAL

o P




o

i LEVEL 3
ACTION ROUTINE

PRINT ‘"enter transaction desired"
DO WHILE "type transaction NE finished"
READ "type transaction"
IF "type transaction EQ add
THEN "add new record"
? ELSE
' IF "type transaction EQ change"
THEN "change existing record"

ELSE
. IF "type transaction EQ delete"
THEN '"delete existing record
ELSE
IF '"type transaction EQ display"
} THEN "display existing record"
ELSE
ENDIF
ENDIF
ENDIF
ENDIF
PRINT ‘"enter next type transaction desired"

ENDDO

REWIND "data base file and work file"

READ "first record from work file"

DO WHILE '"not end of work file"
WRITE "record to data base file"
READ "next record from work file"

ENDDO

PRINT "transaction summary"

END ACTION




LEVEL 4
ACTION ROUTINE

PRINT "type transaction desired ?"
READ '"type transaction"
DO WHILE "“type transaction NE (5) finished all transactions"
IF '"type transaction EQ (1) add"
THEN ‘"ask for new record id"
"search work file for a match"
IF "no match"
THEN "“add and display new record"
INCREMENT "add counter by 1"
ELSE '"display message stating record already exists"
ENDIF
IF "“type transaction EQ (2) change"
THEN "ask for record id"
"search work file for match"
IF "match"
THEN "ask for the item to be changed and
repeat until all items for this
record are updated, then display
updated record"
INCREMENT "change counter by 1"
ELSE "display message stating
record does not exist"
ENDIF
ELSE
IF "type transaction EQ (3) delete”
THEN "ask for record id"
"search work file for a match"
IF "match”
THEN '"delete record and display
message stating record was deleted"
INCREMENT '"delete counter by 1"
ELSE "display message stating record does
not exist"
ENDIF
ELSE .
IF '"type transaction EQ (4) display"
THEN "ask for record id"
"search work file for match"
) IF "match"
THEN "display the record"
ELSE "display message stating record
¢ does not exist"
ENDIF
4 ELSE
ENDIF
 ENDIF
ERDIF

'ENDIF _
PRINT '"type transaction desired ?"
READ 'next type transaction"
ENDDO
PERFORM CLOSE
PRINT ."transaction summary"
END ACTION B-4




LEVEL 4

CLOSE ROUTINE

REWIND '"data base and work file"
READ "first record from work file"
DO WHILE '"not end of work file"
IF "record was not deleted"
THEN "write record to data base"
INCREMENT "total record counter by 1"

* ELSE
! ENDIF
> READ '"next record from work file"
ENDDO
. CLOSE '"data base and work file"
END CLOSE
LEVEL 5
ACTION ROUTINE

PERFORM MESSAG
READ "ACT"
DO WHILE “ACT NE 5"
IF "ACT EQ 1"
THEN PERFORM ITEM '"add"
PERFORM MESSAG "display record"
ELSE
IF "ACT EQ 2"
THEN PERFORM ITEM 'change"
PERFORM MESSAG 'display record"
ELSE
IF "ACT EQ 3"
THEN PERFORM DELREC 'delete record"
ELSE
IF "ACT EQ 4"
THEN PERFORM SEARCH
, PERFORM MESSAG "display record"
ELSE
ENDIF
ENDIF
¢ ENDIF
ENDIF
PERFORM MESSAG
READ '"next ACT"
ENDDO
PERFORM CLOSE
PERFORM MESSAG

END ACTION




LEVEL 5
MESSAG ROUTINE

"depending on type information needed display:"
"welcome to utility program"
"enter type action desired"
"record does not exist"
"record already exists"
"record has been deleted"
"record description"
"transaction summary"

END MESSAG
LEVEL 5
ITEM ROUTINE )

IF "ACT EQ 1 (add record)"
THEN PERFORM SEARCH
IF “record does not exist"
THEN "add new record"
INCREMENT "add counter by 1"
PERFORM RITE
ELSE
ENDIF
ELSE "ACT EQ 2 (change record)"
PERFORM SEARCH
IF "record exists"
THEN PRINT "enter item number to be changed"
READ "item number to be changed"
DO WHILE "all items are not changed"
PRINT "enter value for item"
READ "value for item"
PRINT "enter next item number to be changed"
READ "next item number to be changed"
ENDDO
INCREMENT '"change counter by 1"
PERFORM RITE
PERFORM MESSAG

ELSE
ENDIF

ENDIF
END ITEM

B-6




LEVEL 5

DELREC ROUTINE

PERFORM SEARCH
IF "record exists"
THEN "mark record to be skipped at closing time"
PERFORM RITE
INCREMENT '“delete counter by 1"

ELSE
ENDIF
END DELREC
LEVEL 5
SEARCH ROUTINE

PRINT "enter the record you are looking for"
READ '"record id"

REWIND ‘"work file"

READ "first record from work file"

DO WHILE '"not end of work file"

IF "match"
THEN "identify record as found and stop search"
ELSE
ENDIF
READ '"next record from work file"
ENDDO
END SEARCH
LEVEL 5
RITE ROUTINE

WRITE '"new, changed, or deleted record to work file"

END RITE




Appendix C

SBDB Utility Program Flow Chart
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ppendix A

Data Base Layouts

I. Standard Building Data Base - contains 13 items:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

BUILDING TYPE (value of 0l to 99)
BUILDING TYPE NAME (six character id) not used by MSOS

ROOF TYPE ("RND" for igloo or "FLT" for other type buildings)
INNER BUILDING LENGTH

INNER BUILDING WIDTH

ROOF RADIUS
SIDE WALL HEIGHT
WALL THICKNESS
ROOF THICKNESS
ENTRANCE HEIGHT
ENTRANCE WIDTH
DOOR THICKNESS
BUILDING MAX WT

(999.99) FT
(999.99) FT
(999.99) FT
(99.99) FT

(9.99) FT
(9.99) FT
(99.99) FT
(99.99) FT
(9.99) FT
(9999.99) TONS

* not used by MSOS

* X * X X ¥

FORMAT (12,A6,A3,3F6.2,F5.2,2F4.2,2F5.2,F4.2,F7.2)

II. Munition Storage Area Data Base - contains 10 items:

1.
2.
3.
4,
5.
6.
7.
8.
9.
10.

FORMAT (12,246,717)

I1I. National Stock Number Data Base -

1.
2‘
3.
4,
5.
6.
7.
8.
9.
10.
11.

BUILDING TYPE (value of 01 to 99, must match a record in SBDB)
BUILDING NAME (six character id) not used by MSOS

BUILDING NUMBER (six character

MAX

NEW
NEW
NEW
NEW
NEW
NEW
NEW

FOR
FOR
FOR
FOR
FOR
FOR
FOR

CLASS
CLASS
CLASS
CLASS
CLASS
CLASS
CLASS

ot et et ek et et b

.
L3
3
.
.
.

SN -

c
c
c
c

ATEGORY 04
ATEGORY 08
ATEGORY 12
ATEGORY 18

STACKING HEIGHT in packages
NATIONAL STOCK NUMBER
PACKAGE HEIGHT
PACKAGE WIDTH
PACKAGE LENGTH
UNITS PER PACKAGE

PACKAGE GROSS WEIGHT

PACKAGE NEW
MUNITION COMPATIBILITY GROUP
MUNITION CLASS/DIVISION
MUNITION CATEGORY

FORMAT (I4,A18,3F5.1,14,2F10.4,A1,A3,12)

A-1

building number)

*

* * (9999999) LBS

* % ¥ X * *

contains 1] items:

(9999) packages
(9999-999-99-9999AA)
(999.9) FT

(999.9) FT

(999.9) FT

(9999) UNITS
(99999.9999) LBS
(99999.9999) LBS

(A)

(9.9)

(99) used for class 1.2 only
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Appendix D

SBDB Utility Program Source Listing

001 *#RUN * = JOBJECT/SBDBUP (NOGO)

002C STANDARD BUILDING DATA BASE UTILITY PROGRAM 23 NOV 79

003***************************************************************************
004% *
005% SBDBUP MAIN *
006* *
007**************************************** kkhkhkhkhkhkkkkhkhkkkAkhkRARAkAXRkk Ak hkhkhkh ik
008* *
()09************* PROGRAM IDENTIFICATION Khkkkhkkhhkkkkkk
010%* *
0l11* SBNDBUP IS RESPONSIBLE FOR CREATING AND MAINTAINING RECORDS

012% IN THE STANDARD BUILDING DATA BASE

013* *
0 L14RkEhRRARAKRKAAKRKKRAKKKKKKRAKRKKKRKKKAKKKRKRRR KKK KKK RKKKKKARKARKRA R KR ARAR Ak khkkhkk dk*
015* *
016C ENTER A ONE DIGIT VALUE AND HIT CARRIAGE RETURN

017c¢C 1 - ADD

018C 2 -~ CHANGE

019cC 3 - DELETE

020C 4 - DISPLAY

021¢C 5 - TERMINATE

022% *
023C IF "1" (ADD RECORD)

024C FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED

025C AND HIT THE CARRIAGE RETURN

026%* *
027C 1IF "2" (CHANGE RECORD)

028C ENTER TWO DIGIT BUILDING TYPE OF RECORD TO BE CHANGED

029C AND HIT THE CARRIAGE RETURN

030* *
031cC THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED

032C AND HIT THE CARRIAGE RETURN

033*% *
034C ITEM ITEM INPUT FORMAT
035C NR

036C 02 - NAME AAAAAA

037cC 03 - ROOF (ROUND=RND, FLAT=FLT) AAA

038C 04 - LENGTH (IN FEET) 999.99

039C 05 - WIDTH (IN FEET) 999.99

040C 06 - RADIUS (IN FEET) 999.99

041C 07 - SIDE WALL HEIGHT (IN FEET) 99.99

042C 08 - WALL THICKNESS (IN FEET) 9.99

043C 09 - ROOF THICKNESS (IN FEET) 9.99

044C 10 - ENTRANCE HEIGHT (IN FEET) 99.99

045C 11 - ENTRANCE WIDTH (IN FEET) 99.99

046C 12 - DOOR THICKNESS (IN FEET) 9.99

047cC 13 - MAXIMUM ALLOWABLE WEIGHT (IN TONS) 9999.99

048* *

049C 14 - FINISHED CURRENT TRANSACTION




- -

-

050% *

051C IF 3" (DELETE RECORD)

052C ENTER WO DIGIT "99" BUILDING TYPE OF RECORD TO BE DELETED
053C AND HIT THE CARRIAGE RETURN

054% *
055C IF "4" (DISPLAY RECORD)

056C ENTER TWO DIGIT '"99'" BUILDING TYPE OF RECORD TO BE DISPLAYED
057¢C AND HIT THE CARRIAGE RETURN

058* *
059¢C IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM

060* *
061***************************************************************************
062* *
063************* VARIABLE IDENIIFICATION % & & Rk ¥k ok dek kk ok
064% *
065% SW1 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

066% *
067**************** SUBROQUTINE NAMES Akkhkkkhkkhkhkkkhkkkk
068* *
069%* CALLED BY: NONE

070% *
071% CALLS :

072* START - CHECKS MODE OF OPERATION

073% OPEN - OPENS NECESSARY FILES

074% INITIAL - INITIALIZES THE WORK FILE

075% ACTION - PERFORMS APPROPRIATE ACTIONS ON DATA BASE

076% *
077***************************************************************************
078% *
079C

080C

08i1cC

082C

083 COMMON /PT1/BTYPE,BNAME, BROOF ,BLEN,BWID, BRAD, BSIDE,BWTHIC,

084 & BRTHIC,BDRHI,BDRWID,BDRTHI,RMAXWT

085 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

086 COMMON /PT3/TYPE,TOTKEY,KEY

087 CHARACTER BNAME*6,BROOF*3

088 INTEGER TYPE*2,BTYPE*2

089 INTEGER SW1,UPTOT,DELTOT,ADDTOT,BTOTAL, TOTKEY ,KEY

090 CALL START (SW1)

091 IF (SW1.NE.O) GO TO 1

092 CALL OPEN

093 CALL INITIAL

094 CALL ACTION

095 1 STOP

096 END

097* *
098**************** END MAIN s % % v e de e e Fo & de de sk ek ok




|
|

100 kkkhkkkhkkhkkhkhkhkhhkhkhhkhhkkhkhhhkkhkhkhkkhkkkhkhkkAkkkhkkkkAXAKkAKAKkhkhkhkkAkkhkhkhkhkhkkkkhkkhkkk

101* *

102 SUBROUTINE START (SWl)

103% *

104K Kkkhkhhkdhhhhhkhhhhhkkkkikihkihkikkikkikkhkkkdkhkkkkkkkkihhkhkkikkikikhkkkhkikhkk

105% *

1 Q6 RAkkkkkkhkkkkk PROGRAM IDENTIFICATION % sk o ok ok ok ok b ok 3k ok ok ok

107* *

108* THIS ROUTINE VERIFIES PROPER MODE OF OPERATION (ASCII)

109* *

110 *kkkhkhkhhhkkkkhkkkhkkhhkhhdhhkhhkhkhhkhdhkhkhkhrkkhkkhihkkkkkkkhkkkkkdkdkdk ki kikkkkiikkikkk

111*% *

1 1 2% % ki dddedd i dokdehk ko Kk ok ook Kok ke d ko o ok i o ok e ok o ok ok ok s dodke ok o ke ok oo ok ok ok vk o ok e ke ok o ke ok ok e e ook Kk ok

113* %

11 4%%%kkkkkkkkkk VARIABLE IDENTIFICATION kkkhkkkhkihikkkk

115% *

116% MODE(2) - SYSTFM VARIABLE; 0 - BCD, 1 ~ ASCII

117% SW1 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

118%* *

119**************** SUBROUTINE NAMES khkhkhkkhhkkhkhkkkhkhkkkk

120% *

121% CALLED BY: MAIN

122% *

123% CALLS: NONE

124% *

125%kkkhkkhkhkhkhhhhkhkhkhhhkkhkhhkkhkkhkhkhkhkhkkhkhkhkhkkhhkhkkkkhhkhkhkhkkhkkhkhkhkhhhkkkkkkhkkk

126% *

127 INTEGER SW1%*1

128 IF (MODE(2).NE.0) GO TO 1

129 Wl =1

130 WRITE (6,2)

131% *

132 2 FORMAT (5X,"PLEASE RESTART USING °“RUN"")

133% *

134 1 RETURN

135 END

136% *

137**************** END START AhkhkAhkkRAkkkkkkkkkk
D=3




130%kkkhkhAkA AR IARARAKRRKARKRKAAKRRAARARAKR Kk hkkA kA Ak kA hhkhkhkrkhhhhkkhhhkh ki kkkkkk

140% *
141 SUBROUTINE OPEN

142% *
143k KkkhkhkhdhhhhkhhhhhkkkhkRAAhkkhkhkhkkkkhkhkkkhkkhhhkhkhkkhkhhkhkkhhkhhkhkhARAkAkkAkkAkhkhkkhkXxkhkkx
144% %
1 4 5k kdkdededok Kk dok K PROGRAM IDENTIFICATION % % 3% J ok ko ok g ok kk X
146% *
147% THIS ROUTINE IS USED TO OPEN EXTFRNAL FILES FOR PROGRAM

148% CONTROL

149% *
150%kkkkhhkhkhhhkhhkhkhhkhkkkhhkhkhkhkkkRkkkkhkXhhhRAXR IRk KAKRRARIAAkRKk kA hkkhkhkkhkhkhhkkkkkk
151* *
152*************k*************************************************************
153% *
154%kkkkkkkrkkkx VARTABLE IDENTIFICATION Kdkkkkkkkkkkk
155% *
156%* ISTAT]1 - FILE STATUS VARIABLE FOR PERMANENT FILE

157% ISTAT2 - FILE STATUS VARIABLE FOR WORK FILE

158% *
159%kkkkkhkkkkkkkkk SUBROUTINE NAMES % ko ok K ok kkok ke ok kokk ok k ok
160* *
161% CALLED BY: MAIN

162% *
163* CALLS:

164% ATTACH - OPENS PERMANENT FILE

165% CREATE - CREATES TEMPORARY WORK FILE

166% RANSIZ - INITIALIZES THE WORK FILE AS RANDOM

167% AND SPECIFIES RECORD LENGTH

168* *
169 khhhkkhAARAAARAAKKAKRKAKAKKXKKRKAK KKK KKK KAAKIARXAAARKRA AR KA RARAAAkhhkhkhhkAhkhkkkhk
170%* *
171%%% CARD 173 WILL HAVE TO BE CHANGED FOR NBEW USERS *kk
172% *
173 CALL ATTACH (01,'"79C06/DATA/SBDB;",3,0,ISTATL, )

174 CALL CREATE (02,200,1,ISTAT2)

175 CALL RANSIZ (02,20,0)

176 RETURN

177 END

178%* *

179%hkhhhhhhhkhkkkk END OPEN Rk kkkkhkkkkkkkkkkk




ey e

181 Ak AARKRARRAKARKRK KA AKX AR AR AR KRR IRKR A AR KRR AARA AR A AR AR KRR KRRARKRRARhRkAAAh Ak kRAXKkk

182% | *
183 SUBROUTINE INITIAL

184% *
]85***************************************************************************
186* *
187************* PROGRAM IDENTIFICATION khkkkkkkkkihkkk
188% *
189% THIS ROUTINE OPENS PERMANENT DATA RASE FILE ON TO THE

190% TEMPORARY WORK FILE

191% *
192%kkkkkkkhkkAk VARIABLE IDENTIFICATION dkkkkkkkkkkkkk
193* *
194% BDRHI — BUILDING DOOR HEIGHT

195% BDRTHI - BUILDING DOOR THICKHNESS

196% BDRWID - BUILDING DOOR WIDTH

197% BLEN ~ BUILDING LENGTH

198* BNAME - BUILDING NAME

199* BRAD ~ BUILDING ROOF RADIUS

200% BROOF - BUILDING ROOF TYPE

201* BRTHIC - BUILDING ROOF THICKNESS

202= BSIDE -~ BUILDING SIDE WALL HEIGHT

203* BTYPE - STANDARD BUILDING TYPE

204% BWID - BUILDING WIDTH

205% BWTHIC - BUILDING WALL THICKNESS

206% KEY - INDEX KEY FOR STANDARD BUILDING WORK FILE

207% RMAXWT - BUILDING MAXIMUM STORAGE WEIGHT

208% TOTKEY - NUMBER OF RECORDS IN DATA BASE

209% *
210**************** SUBROUTINE NAMES Ahkkhkkkhkhhkkkkkkkkk
211% *
212% CALLED BY: MAIN

213*% *
214% CALLS: NONE

215% *

216kkkkkkhkhhhhhhikhhkhkhkhkhhkhhkkkkkkkhkhkhkhkhkkhkhk KAk khhkkkhkkhkkkhhkhkkkkkhkkkhkkhkkhkkkkkkk

217% ' *
218 COMMON /PT1/BTYPE,BNAME ,BROOF ,BLEN,BWI1D,BRAD,BSIDE,BWTHIC,

219 & BRTHIC,BDRHI,BDRWID,BDRTHL,RMAXWT

220 COMMON /PT3/TYPE,TOTKEY,KEY

221 INTEGER BTYPE*2

222 INTEGER KEY,TOTKEY

223 CHARACTER BNAME*6 ,BROOF*3

224 KEY = 1

225 1 READ (01,2,END=3) BTYPE,BNAME, BROOF,BLEN, B4ID,BRAD,BSIDE,BdTHIC,

226 & BRTHIC,BDRHI ,BDRWID,BDRTHI ,RMAXW T

227 WRITE (02°KEY) BTYPE,BNAME ,BROOF,BLEN,BWID,BRAD,BSIDE,BJTHIC,

228 & BRTHIC,BDRUI,BDRYID,BDRTHI,RMAXWT

229 KEY = KEY + 1

230 GO TO 1

231 3  TOTKEY = KEY ~ |

232% *

233 2  FORMAT (12,A6,A3,3F6.2,F5.2,2F4.2,2F5.2,F4.2.F7.2)

234% *

235 RETURN

236 FND

237% *

238kkhkhhkkhkkhkkhhhik END INITIAL RkhhARRRRRARR A AKX RA
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240******************************%*************k******************************

241 % | *
242 SUBROUTINE ACTION

243% *
244***************************************************************************
245% , *
246************* PROPRAM IDENTIFICATION Ahkkkkhkhkkkkkkk
247% *
248% DRIVER ROUTINE THAT SFLECTS THE APPROPRIATE ACTLON TO BE

249% ACCOMPL,TSHED ,

250% ] *
251 khkhhkhkhhhkhAARARARkRAKAAKKKARKKRRKARkkkhhkhkkhkkhhkhhhhkhhhhhkhkhkkikkkxkkkkkkkhkkikkkk
252% *
253kkkkkkkkkhkkk VARIABLE IDENTIFICATION Akkkhkhkkkkkkkk
254% : *
255% ACT - TYPE OF ACTION (VALUE - 1 TO 5)

256% REC - CONTROL SWITCH: . 1 ~ FOUND, O - NOT FOUND

257% SW2 - FIRST PASS SAITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

258% ! *
259k kkkkkkkkhhkkkhkk " SUBROUTINE NAMES sk dkkkkkkhkkkkkkikkkk
260% ! *
261% CALLED BY: MAIN '

262% ' *
263% CALLS:

264% MESSAG - PRINTS APPROPRIATE MESSAGE

265% ITEM - ADDS A NB{ RECORD OR CHANGES AN EXISTING RECORD

266% DELREC - DELETES SPECIFIED RECORD

267*% SEARCH - SEARCHES FOR SPECIFIED RECORD

268% CLOSE ~ TERMINATES THE PROGRAM

269% *
270***************************************************************************
271% *
272 INTEGER ACT*1,SW2*1,REC*1

273 SW2 =0

274 CALL MESSAG (SW2,ACT,REC)

275 2 ACT =0

276 CALL MESSAG (SW2,ACT,REC)

277 READ ,ACT

278 IF (ACT.LT.1.0R.ACT.GT.5) GO TO 8

279 Go 10 (1,1,3,4,5) ,ACT

280 1 CALL ITEM (SW2,ACT,REC)

281 CALL MESSAG (SW2,ACT,REC)

282 GO TO 2

283 3  CALL DELREC (ACT,W2)

284 GO TO 2

285 4  CALL SEARCH (REC,ACT)

286 CALL MESSAG (SW2,ACT,REC)

287 GO TO 2 :

288 8 ACT = 8 '

289 CALL MESSAG (SW2)ACT,REC)

290 GO TO 2

291 5 CALL CLOSE

292 CALL MESSAG (SW2,ACT,REC)

293 RETURN

294 END

295% *

296k RARKKKKRKAKARKR END ACTION R T T

e

T T T

A
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299% *
300 SUBROUTINE MESSAG (SW2,ACT,REC)
301* *
FO2hhkhhhhkhARRAkRAKAIAIRAKKRKKKRKAKRKIRAKKKRK Ak KRR AKAKKR KA KAAAARARKkAARAKARARKkRRA XKk kX
303% *
304************* PROGRAM IDENTIFICATION khkkkkkkkkkkkk
305% *
306* PRINTS THE APPROPRIATE MESSAGES
307* *
303***************************************************************************
309* *
310***************************************************************************
311% *
312************* VARIABLE IDENTIFICATION Ahkkhkhkkkkkkiikk
313* *
314% ACT - TYPE OF ACTION BEING PERFORMED
315% ADDTOT - NUMBER OF RECORDS ADDED
316% BDRHI -~ BUILDING DOOR HEIGHT
317% BDRTHI - BUILDING DOOR THICKNESS
318% BDRWID - BUILDING DOOR WIDTH
319% BLEN - BUILDING LENGTH
320% BNAME - BUILDING NAME
321% BRAD - BUILDING ROOF RADIUS
322% BROOF - BUILDING ROOF TYPE
323% BRTHIC ~ BUILDING ROOF THICKNESS
324% BSIDE - BUILDING SIDE WALL HEIGHT
325% BTOTAL - NUMBER OF RECORDS IN DATA BASE
326% BTYPE - STANDARD BUILDING TYPE
327% BWID - BUILDING WIDTH
328% BWTHIC - BUILDING WALL THICKNESS
329% DELTOT - NUMBER OF RECORDS DELETED
330# REC - FOUND/NOT FOUND SWITCH
331% RMAXWT - BUILDING MAXIMUM STORAGE WEIGHT
332% SW2 - FIRST PASS SWITCH: O - FIRST PASS, 1| - SUBSEQUENT PASSES
333*% TYPE - STANDARD BUILDING TYPE
334% UPTOT - NUMBER OF RECORDS UPDATFD
335% *
336**************** SUBROUTINE NAMES hhkhkhkhkhkkhkkkkikkikikkkxk
337% *
338% CALLED BY:
339* ACTION
340% TTEM
341* DELREC
342% *
343 CALLS: NONE
344% *
345***************************************************************************
346% *
347 COMMON /PT1/BTYPE ,BNAME ,BROOF ,BLEN,BWID, BRAD,BSIDE,BWTHIC,
348 & BRTHIC,BDRHI,BDRWID,BDRTHI ,RMAXWT
349 COMMON /PT2/UPTOT,DELTOT,ADDTOT,BTOTAL
350 COMMON /PT3/TYPE,TOTKEY,KEY
351 CHARACTER BNAME*6 ,BROOF*3
352 INTEGER TYPE*2,TOTKEY,KEY,BTYPE*2
353 INTEGER ACT*1,SW2*1,REC*]1,UPTOT,DELTOT,ADDTOT, BTOTAL
354 IF (SW2.NE.O0) GO TO 1
355 W2 = 1
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356
357
358
359
360
361
362
363
364
365
366
367
368
369
370
371
372
373
374
375
376
377
378
379
380
381
382
383%
384
385%
386
387
388
389
390%*
391
392%*
393
394>
395
396*
397
398
399
400%*
401
402
403
404
405
406
407
408
409*
410
411*%
412

15

10

17

12

11

13

-2 - o]

14

PR

16

18

WRITE (6,2)

GO TO 3

IF (REC.EQ.0) GO TO 4

1F (REC.E0.2) GO TO 5

WRITE (6,6) TYPE

REC = 0

GO TO 3

WRITE (6,7) TYPF

REC = 0

GO TO 3

IF (ACT.NE.8) GO TO 15

WRITE (6,9)

GO TO 3

IF (ACT.NE.O) GO TO 8

WRITE (6,16)

GO TO 3

IF (ACT.NE.3) GO TO 10

WRITE (6,11) TYPFE.

GO TO 3

IF (ACT.NE.5) GO TO 17

WRITE (6,13) ADDTOT, UPTOT,DELTOT,BTOTAL

GO TO 3

IF (ACT.NE.9) GO TO 12

WRITE (6,18)

GO TO 3

WRITE (6,14) BTYPE,BNAME,BROOF,BLEN,BYID,BRAD,BSIDE,B4THIC,
BRTHIC ,BDRHI,BDRWID ,BDRTHI ,RMAXWT

FORMAT (//5X,"WELCOME TO THE STANDARD BUILDING DATA BASE"//)

FORMAT (10X,"OPTIONS:",/
25X,"1 - ADD RECORD"/,25X,'"2 - CHANGE RECORD"/,25X,
"3 -~ DELETE RECORD"/,25X,"4 - DISPLAY RECORD"/,25X,
"5 — TERMINATE JOB"//) :

FORMAT (5X,"RECORD ",12," DOES NOT EXIST"//)

FORMAT (S5X,"RECORD ",12," ALREADY EXISTS"//)
*

FORMAT (SX,"RECORD ",I2," HAS BEEN DELETED FROM THE DATA BASE"//)
*
FORMAT (5X,"YOU ARE NOW EXITING THE UPDATE PROGRAM"//
15X,"ADDED - ",13/,15X,"CHANGED - ",13/,15X,"DELETED - ",
13/,15X,"TOTAL. NUMBER OF RECORDS IN DATA BASE - ",13//)
*
FORMAT (5X,"RUILDING ID - ",12,/,10X,"NAME - " A6,/,10X,"ROOF - ",
A3,/,10X,"LLENGTH - ",F6.2," FT"/,10X,"WIDTH - ",F6.2," FI"/,
10X,"RADINS - ",F6.2," FT"/,10X,"SINDE WALL HEIGHT - ",
F5.2," FT"/,10%X,'WALL THICKNESS - ",F4.2," FT"/,10X,"ROOF ",
"THICKNESS - ", F4.2," FT"/,
10X,"ENTRANCE HFIGHT - ",F5.2," FT"/,10X,"ENTRANCE WIDTH - ",
F5.2," FT"/,10X,"DOOR THICKNESS - ",F4.2," FT"/,
10X, "MAXIMUM WEIGHT - ",F7.2," TONS"//)

FORMAT (5X,"ENTER THE ONE DTGIT TRANSACTION DESIRED:"//)

FORMAT (5X,"OPTIONS:",/20X "02 - NAME (6A)", /20X,
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413 & "03 - ROOF (3A) ‘RND’ - ROUND OR °FLT’ - FLAT"/,

414 & 20X,"04 - LENGTH (999.99) IN FT", /20X,

415 & "05 - WIDTH (999.99) IN FT", /20X,

416 & "06 - RADIUS (999.99) IN FT",/20X,

417 & "07 - SIDE WALL HEIGHT (99.99) IN FT",/20X,

418 & '"08 - WALL THICKNESS (9.99) IN FT",/20X,

419 & "09 - ROOF THICKNESS (9.99) IN FT",/20X,

420 & "10 - ENTRANCE HEIGHT (99.99) IN FT", /20X,

421 & "11 - ENTRANCE WIDTH (99.99) IN FT",/20X,

422 & "12 - DOOR THICKNESS (9.99) IN FT",/20X,

423 & "13 - MAX WEIGHT (9999.99) IN TONS",//20X,

424 & "14 - FINISHED THIS TRANSACTION"//)

425% *
426 3 RETURN

427 END

428% *
429**************** END MESSAG Akhkkhkhkkhkhkkkkkkihkk




L3 RARKRRRAIKRRKLEKRKIKAKRKRAARKKRKA KRR RARARRAKR AR KRKRKAARRRRRKARAKAARARAAAKA AR Ak Ak

432% *
433 SUBROUTINE ITEM (SW2,ACT,REC)

434% *
435kKkhhhhhhhkkARARAKRARKRAKRKKKARKKKRKAKRKRKRKKRKRIARRAKRKKARKRAARKRKhkAkARhkA kXA khdkhkkhkkkikkk
436% *
437 %Rk kkhkkkkkkk PROGRAM IDENTIFICATION khkkkhkkkhkhkkkk
438% *
439% THIS ROUTINE WILL EITHER CREATE A NEJ RECORD OR UPDATE

440% SPECIFIED ITEMS OF AN EXISTING RECORD

441% *
Q42%hhkkhkhhkhkhhkhhkhkhkhhhkRkkhhkhkhkhhkkhkkhkhkkkhkhhkhhkhkhkdhkkhhkhhhkdhdkkkhkkkhihkhkikkikdkkikkk
443% *
L4hhkhkhkhkhkhkhhhhkkhkhkhhkhhhkhkhkhkkhkhkkkhkhkkkhkhhkhkhkhkkkhkhAkkhkkkhkhkhkkkikhhhkkihkkkdhdhkki
445% *
LiGhhKhhRkkkkkhkkh VARIABLE IDENTIFICATION kkhkhkhkhkkikkk
447% *
448% ACT - TYPE OF ACTION IN PROGRESS

449% ADDTOT - NUMBER OF RECORDS ADDED

450% BDRHI - BUILDING DOOR HEIGHT

451% BDRTHI - BUILDING DOOR THICKNESS

452% BDRWID - BUILDING DOOR WIDTH

453% BLEN - BUILDING LENGTH

454% BNAME - BUILDING NAME

455% BRAD - BUILDING ROOF RADIUS

456% BROOF - BUILDING ROOF TYPE

457% BRTHIC - BUILDING ROOF THICKNESS

458% BSIDE -~ BUILDING SIDE WALL HEIGHT

459% BTYPE - STANDARD BUILDING TYPE

460% B4ID - BUILDING WIDTH

461* BJTHIC - BUILDING WALL THICKNESS

462% IT - ARRAY CONTAINING ITEM NAMES TO BE PROCESSED

463% ITEMNR - INDEX FOR IT ARRAY

464% RMAXWT - BUILDING MAXIMUM STORAGE WEIGHT

465% TOTKEY - NUMBER OF RECORDS IN DATA BASE

466%* UPTOT - NUMBER OF RECORDS UPDATED

467*% *
LOEBhkhkhkhhkkhkhkhkhkkk SUBROUTINE NAMES kkkhkhkhkhkhkhkkkkkixkhk
469% *
470% CALLED BY: ACTION

471% *
472% CALLS:

473% SEARCH - SEARCHES FOR SPECIFIED RECORD

474% MESSAG - PRINTS SPFCIFIED MESSAGE

475% RITE - WRITES SPECIFIED RECORD

476* *
477***************************************************************************
478% *
479 COMMON /PT1/BTYPE,BNAME,BROOF ,BLEN,BWID,BRAD,BSIDE,BWTHIC,

480 & BRTHIC,BDRHI ,BDRWID,BDRTHI ,RMAXWT

481 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

482 COMMON /PT3/TYPE,TOTKEY,KEY

483 INTEGER TYPE*2,SW2*],BTYPE*2

484 INTEGER ACT*1,ITEMNR*2,REC*]1,ADDTOT,UPTOT,TOTKEY,KEY

485 CHARACTER BNAME#*6 ,BROOF*3

486 CHARACTER IT*40(13)/"BUTILDING TYPE (99)",

487 & "BUILDING NAME (XXXXXX)",

488 & "ROOF ‘RND’ - IGLOO OR °‘FLT’ - REGULAR",
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i
{
’
|
|
|
l
;
i
I
F
F
|
|

489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546

19

30
27

4

10

R e e

"BUILDING LENGTH (999.99) IN FT",
"BUILDING WIDTH (999.99) IN FT",
"RADIUS OF ROOF (999.99) IN FT",
"SIDE WALL HEIGHT (99.99) IN FT"
"WALT THICKNESS (9.99) IN FT",
"ROOF THICKNESS (9.99) IN FT",
"DOOR HEIGHT (99.99) IN FT",
"DOOR WIDTH (99.99) IN FT",
"DOOR THICKNESS (9.99) IN FT",
"MAX WEIGHT (9999.99) IN TONS"/
CALL SEARCH (REC,ACT)
IF (REC.EQ.0.AND.ACT.EQ-1) GO TO 1
IF (REC.EQ.1.AND.ACT.EQ.2) GO TO 16
IF (REC.EQ.1.AND.ACT.EQ.1) GO TO 27
WRITE (6,26) TYPE
READ ,ITEMNR
IF (ITEMNR.GE. 2. AND.ITEMNR.LE.15) GO TO 30
ITEMNR = 1

ACT = 9
CALL MESSAG (SW2,ACT,REC)
ACT = 2

¢o 1O (19,2,3,4,5,6,7,8,9,10,11,12,13,14),ITEMNR
ITEMNR = 2

BTYPE = TYPE

WRITE (6,23) IT(ITEMNR)
READ ,BNAME

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BROOF

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BLEN

IF (ACT.EQ-2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BWID

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BRAD

IF (ACT.EQ-2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BSIDE

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BWTHIC

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BRTHIC

IF (ACT.EQ.2) GO TO 19
TITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITFMNR)
READ ,BDRHI
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547 IF (ACT.EQ.2) GO TO 19

548 ITEMNR = ITEMNR + 1 i
549 11 WRITE (6,23) IT(ITEMNR) !
550 READ ,BDRWID
551 IF (ACT.EQ.2) GO TO 19
552 ITEMNR = ITEMNR + 1
553 12 WRITE (6,23) IT(ITEMNR)
554 READ ,BDRTHI
555 IF (ACT.EQ.2) GO TO 19
556 ITEMNR = ITEMNR + 1
557 13 WRITE (6,23) IT(ITEMNR)
J 558 READ ,RMAMWT
559 IF (ACT.EQ.2) GO TO 19
. 560 14 CALL RITE
! 561 REC = 0
. 562 IF (ACT.NE.1) GO TO 28
563 ADDTOT = ADDTOT + 1
564 TOTKEY = TOTKEY + 1
° 565 28 IF (ACT.EQ.2) UPTOT=UPTOT+l
566 GO TO 16
567 1 REC =2
568% *
569 23  FORMAT (5X,"ENTER THE INFORMATION FOR THE '",A40)
570% *
571 26  FORMAT (5X,"ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE ",
572 & /10X,"CHANGED FOR BUILDING TYPE ",12//)
573% *
574 16 RETURN
575 END
576% *
| 577**************** END ITEM % % v % e i do Kk vk Kk Kk Kk ok ok
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580% *
581 SUBROUTINE DELREC (ACT,SW2)

582% *
583***************************************************************************
584% *
585************* PROGRAM IDENTIFICATION *hkhkdk ki kkkhk
586% *
587% THIS ROUTINE WILL DELETE THE SPECIFIED EXISTING RECORD FROM

588% THE DATA BASE

589% *
590****************************************************x+*********************
591% *
S92 kkkkkhkhkhkhhhkhkhkkkhkhhhhkhkhkhkRkkkhkXhkXhhkXkkhkkAkkhkhkkkkkhkkhkhkkhhkkkikkkhkhkhkdkhikkkkkk
593 *
594************* VARIABLE IDENTIFICATION khkhkhkhhihkkkk
595% *
596% ACT - TYPE OF ACTION IN PROGRLSS

597 BNAME - BUILDING NAME

598% BTYPE - STANDARD BUILDING TYPE

599% DELTOT - NUMBER OF RECORDS DELETED

600% REC - FOUND/NOT FOUND SWITCH

601* SW2 - FIRST PASS SWITCH: 0 - FIRST PASS, 1 - SUBSEQUENT PASSES

602+ TYPE - STANDARD BUILDING TYPE

603% *
604 kkkkhhkhkhkikkhkkkhkk SUBROUTINE NAMES AhkhkhkhkhkhkhkRhkhhkkkkkk
605% *
606% CALLED BY: ACTION

607% *
608 % CALLS:

609% SEARCH - SEARCHES FOR SPECIFIED RECORD

610* RITE - WRITES DELETED IDENTIFIER FOR SPECIFLED RECORD

611% MESSAG - PRINTS SPECIFIED MESSAGE

612% *
613***************************************************************************
614% *
615 COMMON /PT1/BTYPE,BNAMF ,BROOF,BLEN,BWID,BRAD,BSIDE,BWTHIC,

616 & BRTHIC,BDRHI,BDRVID,BDRTHL,RMAXW T

617 COMMON /PT2/UPTOT,DELTOT,ADDTOT,BTOTAL

618 COMMON /PT3/TYPE,TOTKEY,KEY

619 INTEGER TYPE*2,TOTKEY,KEY,BTYPE*2

620 CHARACTER BNAME*6 ,BROOF*3

621 INTEGER SW2*1,ACT*1,REC*1 ,DELTOT

622 CALL SEARCH (REC,ACT)

623 IF (REC.EQ.1) GO TO 1

624 TYPE = BTYPE

625 DELTOT = DELTOT + 1

626 BNAME = "#&%k"

627 CALL RITE

628 1 CALL MESSAG (SW2,ACT,REC)

629 RETURN

630 END

631#% *
632kkkkkRkkkhkkkkhkkk X END DELREC hhhkkhhhhhhk ik kkkk
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B34k khhhkhkhkhkkhhkhkkkhhkhkhhhhkhkhhkhhhkkkhhkhkhkhkhhkkhkhhkhhkhhhkkhhhkhkhhkkhkhhkhkkkkkkikkkk

*

*x

*

kkhkkkkkkkkkkk

*

*

*

*

AhkkhkkAAkkhkkkk
*

*

Ahkkkhkhkhkhkhkkkkkkkkk

*

*

*

635%

636 SUBROUTINE SEARCH (REC,ACT)

637*
638***************************************************************************
639%

640K khkkkhkkkkkk PROGRAM IDENTIFICATION

641%

642% THIS ROUTINE SFEARCHES FOR THE SPECIFLED RECORD

643%
644***************************************************************************
645%
646***************************************************************************
647%

648k kkkkhkdkkkkik VARIABLE IDENTIFICATION

649%

650* ACT - TYPE OF ACTION IN PROGRESS

651% BDRHI - BUILDING DOOR HEIGHT

652% BDRTHI - BUILDING DOOR THICKNESS

653% BDRWID - BUILDING DOOR WIDTH

654*% BLEN - BUILDING LENGTH

655% BNAME - BUILDING NAME

656% BRAD - BUILDING ROOF RADIUS

657*% BROOF - BUILDING ROOF TYPE

658% BRTHIC -~ BUILDING ROOF THICKNESS

659% BSIDE - BUILDING SIDE WALL HEIGHT

660* BTYPE - STANDARD BUILDING TYPE

661* BWID - BUILDING WIDTH

662% BWTHIC -~ BUILDING WALL THICKNESS

663% KEY - INDEX KEY FOR STANDARD BUILDING WORK FILE

664% REC - FOUND/NOT FOUND SWITCH

665% RMAXWT -~ BUILDING MAXIMUM STORAGE WEIGHT

666* TOTKEY - NUMBER OF RECORDS IN DATA BASE

667* TYPE - STANDARD BUILDING TYPE

668* WRD - ARRAY CONTAINING TYPE OF ACTION IN PROGRESS

669%

670Kk kkkkkkdkkkhkhkk SUBROUTINE NAMES

671*

672% CALLED BY:

673% ACTION

674% ITEM

675% DFLREC

676%*

677% CALLS: NONE

678%
679***************************************************************************
680%

681 COMMON /PT1/BTYPF,,BNAME, BROOF,BLEN, BWID,BRAD, BSIDE, BWTHIC,
682 & BRTHIC,BDRHI ,BDRIID,BDRTII ,RMAXWT

683 COMMON /PT3/TYPE,TOTKEY ,KEY

684 INTEGER REC*1,ACT*1 ,BTYPE*2 ,TOTKEY ,KEY,TYPE*2

685 CHARACTER WRD*9(4) /"ADDED " ,"CHANGED","DELETED","DISPLAYED"/,
686 & BNAME*6 , BROOF*3

687 WRITE (6,1) WRD(ACT)

688 READ ,TYPE

689 KEY = 1

690 READ (02°KEY) BTYPE,BNAME,BROOF,BLEN,BWID,BRAD,BSIDE,BJdTHIC,
691 & BRTHIC,BDRHI ,BND®W1D,BDRTHI ,RMAXW T
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692
693
694
695
696
697
698
699*
700
701*
702
703
704

705%
T O6%hkkkdkkkkhkkkkk

IF (TYPE.EQ.BTYPE) GO TO 5

KEY = KEY + 1

IF (TOTKEY.GE.KEY) GO TO 4

GO TO 6

5 IF (BNAME.EQ."****") GO TO 6

REC = 0
GO TO 7

*

1 FORMAT (5X,"ENTER THE 1WO DIGIT BUILDING TYPE OF RECORD TO BE ",A9)
*

6 REC = ]
7 RETURN
END

END
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709* *
710 SUBROUTINE CLOSE

711%* *
T12%KhkkkhkkhkhhkhhkhhkAkhkhhhxhkhkhkkhrAAkk Ak hdhkdkh xkkkk ko kkk k ik kokkkkk &k kk ki Kk ko gk ki k&
713% *
714************* PROGRAM IDENTIFICATION kkkhkkkkkhkkikk
715% ' *
716%* THIS ROUTINE WRITES THE UPDATED DATA BASE BACK TO THE

717% PERMANENT FILE

718% *
719k kkhkkhkhkhRRAhkkA kR RKKAKARKARAKKKAKAKKRRARAKRK KR KKAKARKK KA KA KRR R AR RKA AAK XAk kK
720%* *
721 kkhkkkhhhkhhhddkhkhhhkikikkhhikkikkhhkhkkkkkkik ik ki kk ki ik kkk ki kkkkkkkkk
722% *
723k kkkkkkhkkhkkk VARIABLE IDENTIFICATION Kkkkkkkkkdkkkk
724% *
725% BDRHI - BUILDING NOOR HEIGHT

726%* BDRTHI - BUILDING DOOR THICKNESS

727% BDRAID - BUILDING DOOR WIDTH

728% BLEN - BUILDING LENGTH

729% BNAME - BUILDING NAME

730% BRAD -~ BUILDING ROOF RADIUS

731% BROOF - BUILDING ROOF TYPE

732% BRTHIC - BUILDING ROOF THICKNESS

733% BSIDE - BUILDING SIDE WALL HEIGHT

734* BTOTAL - NUMBER OF RECORDS IN DATA BASE

735% BTYPE - STANDARD BUILDING TYPE

736%* BWID - BUILDING WIDTH

737% BWTHIC - BUILDING WALL THICKNESS

738% KEY - INDEX KEY FOR STANDARD BUILDING WORK FILE

739% RMAXWT - BUILDING MAXIMUM STORAGE WEIGHT

740% TOTKEY - NUMBER OF RECORDS IN DATA BASE

741% *
T4 2% hkkkkhhhkhkhkkkk SUBROUTINE NAMES hkAkhkRRkkkkkkkkkkk
743% *
T44% CALLED BY: ACTION

745% *
746% CALLS: DETACH -~ RELEASES SPECIFIED FILE FROM PROGRAM CONTROL

747% *
ALy g L R e T T 3
749% *
750 COMMON /PTL/BTYPE,BNAME,BROOF,BLEN,BWID,BRAD,BSIDE,BdTHIC,

751 & BRTHIC,BDRHI,BhRID, BDRTHI ,RMAXWT

752 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

753 COMMON /PT3/TYPE,TOTKEY,KEY

754 INTEGER BTOTAL,TYPE,BTYPE*2,TOTKEY,KEY

755 CHARACTER BNAME*6 .BROOF*3

756 KEY = |

757 RBJIND O1

758 1 READ (02°KEY) BTYPE,BNAME,BROOF ,BLEN,BJID,BRAD,BSIDE,BWTHIC,

759 & BRTHIC,BDRHI ,BDRWID,BDRTHT ,RMAXWT

760 IF (BNAME.NE."#*%x%x'") GO TO 5

761 KEY = KEY + 1

762 IF (KEY.GT.TOTKEY) GO TO 4

763 GO TO 1

764 5 WRITE (01,2) BTYPE,BNAME ,BKOOF,BLEN,BWID,BRAD,BSIDE,BWTHIC,

765 & BRTHIC ,BDRHI,BDRVID,BDRTHI ,RMAXWN T

D-16




766

BTOTAL = BTOTAL + 1

767 KEY = KEY + 1

768 IF (KEY.GT. TOTKEY) GO TO 4

769 GO TO 1 :

770%

771 2 FORMAT (I12,A6,A3,3F6.2,F5.2,2F4.2,2F5.2,F4.2,F7.2)
772%

773 4 CALL DETACH (01,ISTAT, )

774 CALL DETACH (02,ISTAT2, )

775 RETURN

776 END

777%

778%kkhkhhkkdhhkhhhk END CLOSFE

*
khhkkhkhkkhkhkkkkkkhkkk




o

780%kkhkkkhkhkhkhAkARRRAX kA A RAKRIKRKAKRKX kR AAAKARA AR AR A AR KRR R Ak kh Ak hkkhkhkkk

781% *
782 SUBROUTINE RITE

783% *
784*********************************k******k**********************************
785% *
736************* PROGRAM TIDENTIFICATION khkhkkRkkkhkkkkk
787% ]
788* THIS ROUTINE WRITES A RECORD TO TIHE STANDARD BUILDING WORK FILE

789% *
790***************************************************************************
791% *
792***************************************************************************
793% *
794%kkkdkkihkkhk VARIABLE IDENTIFICATION % % de Kk Kk k kk kkk ok
795% *
796% RDRHI -~ BUILDING DOOR HEIGHT

797* BDRTHI - BUILDING DOOR THICKNESS

798% BDRWID - BUILDING DOOR WIDTH

799%* BLEN - BUILDING LENGTH

800* BNAME - BUILDING NAME

801% BRAD - BUILDING ROOF RADIUS

802% BROOF - BUILDING ROOF TYPE

803* BRTHIC - BUILDING ROOF THICKNESS

804% BSIDE - BUILDING SIDE WALL HEIGHT

805% BTYPE — STANDARD BUILDING TYPE

806* BWID - BUILDING WIDTH

807* BWTHIC - BUILDING WALL THICKNESS

808* KEY - INDEX KEY FOR STANDARD BUILDING WORK FILE

809% RMAXWT - BUILDING MAXIMUM STORAGE WEIGHT

810% TOTKEY - NUMBER OF RECORDS IN DATA BASE

811* *
B12%kkhkkkkhkkhkkkk SUBROUTINE NAMES ARkKkhkhkkhkkkhkkkkkkkk
813* *
814% CALLED BY:

815% DELREC

gl6* ITEM

817* *
818% CALLS: NONE

819% *
820*********************************k*****************************************
821%* *
822 COMMON /PT1/BTYPE ,BNAME, BEROOF ,BLEN, B4 ID,BRAD ,BSIDE,BWTHIC,

823 & BRTHIC ,BDRHI,BDRWID, BDRTHT ,RMAXW T

824 COMMON /PT3/TYPE,TOTKEY ,KEY

825 INTEGER BTYPE*2

826 CHARACTER BNAME*6 ,BROOF*3

827 WRITE (02°KEY) BTYPE,BNAME,BROOF,BI.EN,BWID,BRAD,BSIDE,BdTHIC,

828 & BRTHIC,BDRHI,BDRIIN,BDRTHT ,RMAXWT

829 RETURN

830* o
§3LAkKkAkkkkkhkhhkhkh END RITE Kkkkkkkkhkkkkdokkkk
832 END
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Appendix E

MSADB Utility Program Flow Chart
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Appendix F

MSADB Utility Program Source Listing

001*#RUN * = /OBJECT/MSADBUP (NOGO)

002¢C MUNITION STORAGE AREA DATA BASE UTILITY PROGRAM 23 NOV 79
003C

004C

005C

006C
007***************************************************************************
008* *
009* MSADBUP MAIN *
010% *
Qllkkkhkkhkhhhhhhkhkhhkkhhhhhkhhhkhkhhkhhkhkhkhkdkkhhhkhkikhkihkkhkiihhkkikdkhkdkkkikkkkikkk
012% *
01 3khkkkkkhkhkdkhhk PROGRAM IDENTIFICATION kkkkkhkkkkhkk
014% *
015% MSADBUP IS RESPONSIBLE FOR CREATING AND MAINTAINING RECORDS IN

0l6* MUNITION STORAGE AREA DATA BASE

017* *
Q18%kkkkkhhkhhkhhkhhkkhkhhkhhhhkhhhkhhhkhhkihkhkhhkhhkhhkhkhhhhkhkhhkhkhkhkkhkhhkkhhhhkhkhkkkhkkkkk
019* *
020C ENTER A ONE DIGIT VALUE AND HIT CARRIAGE RETURN

021c 1 - ADD

022¢C 2 - CHANGE

023C 3 - DELETE

024C 4 - DISPLAY

025C 5 — TERMINATE

026% *
027¢C IF "1" (ADD RECORD)

028C FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED

029C AND HIT THE CARRIAGE RETURN

030* *
031C IF "2" (CHANGE RECORD)

032¢C ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE CHANGED
033C AND HIT THE CARRIAGE RETURN

034% *
035C THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED

036C AND HIT THE CARRIAGE RETURN

037+ *
038C ITEM ITEM INPUT FORMAT
039¢C NR

040C 02 - NAME (6A) AAAAAA
041C 03 - TYPE (2N) 99

042C 04 -~ CLASS/DIV 1.1 NB4 (IN POUNDS) 9999999
043C 05 - CLASS/DIV/CAT 1.2 04 NEW (IN POUNDS) 9999999
044C 06 - CLASS/DIV/CAT 1.2 08 NE4 (IN POUNDS) 9999999
045C 07 - CLASS/DIV/CAT 1.2 12 NEBW (IN POUNDS) 9999999
046C 08 - CLASS/DIV/CAT 1.2 18 NBJ (IN POUNDS) 9999999
047C 09 -~ CLASS/DIV 1.3 NBW (IN POUNDS) 9999999
048C 10 - CLASS/DIV 1.4 NBW (IN POUNDS) 9999999
049% *

F-1




050cC 11 - FINISHED CURRENT TRANSACTION

0S1* *
052C IF "3" (DELETE RECORD)

053C ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DELETED
054C AND HIT THE CARRIAGE RETURN

055% *
056C IF "4" (DISPLAY RECORD)

057¢C ENTER 6 CHARACTER BUILDING NUMBER OF RECORD TO BE DISPLAYED
058C AND HIT THE CARRIAGE RETURN

059* *
060C IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM

061% *
062%kkhkkkhkhhdhkhhhhhhkhhkhhkhkhkhhkhkkhhkhkhkhhkkhkhkkikkhkkkhhkkkhkikkdh ik kkdkik ki ki ki ki
063*% *
064************* VARIABLE IDENTIFICATION khkhkhkkkkhkhkk
065% *
066% SW1 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

067% *
068kkkkkkkhkhkhkkkk SUBROUTINE NAMES dode dek dededk K gk dek ko k ok kok k
069* *
070* CALLED BY: NONE

071% *
072% CALLS:

073* START - VERIFIES PROPER MODE OF OPERATION (ASCII)

074*% OPEN - OPENS NECESSARY FILES USED BY MSADBUP

075% INITIAL - CREATES MUNITION STORAGE AREA WORK FILE

076% ACTION - PERFORMS REQUESTED ACTIONS ON DATA BASE

077% *
Q7 8kkkhkkhkhhkhkhkhkkkRRRARKKRKARRKIKRKKKKRAKKRKRRKKAXKKE KKk RARRAkARIAXAAAA Xk Ak ki ki
079* *
080 COMMON /PT1/BNUMB,RBNAME ,BTYPE,C11,C1204,C1208,C1212,€1218,C13,C14

081 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

082 COMMON /PT3/NUMB,TOTKEY ,KEY

083 CHARACTER BNAME*6 ,BNUMB*6 ,NUMB*6

084 INTEGER BTYPE#*2

085 INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl4

086 INTEGER SW1,UPTOT,DELTOT,ADDTOT,BTOTAL , TOTKEY ,KEY

087 CALL START (SW1)

088 IF (SW1.NE.0) GO TO 1

089 CALL OPEN

090 CALL INITIAL

091 CALL ACTION

092 1 STOP

093 END

094% *
095**************** END MAIN Yok fek ki Kk &k ek dode d Kook Xk
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097 kkkkhkhhkkhkhhhkhhhhhhkhhkkhkhhkkhkRhhhhkhhkhhhhhkhkhhkhhhhhkkkhhkkhhhkhhhkkhkkkhkk

098* *

099 SUBROUTINE START (SW1)

100%* *

101 &k khdedkdkddk ko ddedhdkk ddkk ik ko kh ki khkkhkhkkhhkkhkhkdkidknkhkhh ki ki k

102* *

103k kkkkhkhkh ik PROGRAM IDENTIFICATION e de e e o ke ek ok

104% *

105* THIS ROUTINE VERIFIES PROPER MODE OF OPERATION (ASCII)

106* *

LOTRRARIAKAKKAKARKRRRAKKRRARKA KKK KX AKAKAR KK KKK KA KK AKX A KRR KAk Rk kkk kAR kK ko Ak kA ok

108% *

100* & kdkekdek ke deok deok deok dek ko ok Rk deok ko okok de kAR ok kkk kkkkdkdok ko ki hk khkk dekk khk ko kk

110* *

L1 1% ek ko ko ok e do & VARIABLE IDENTIFICATION Rk kdk kkk kkk

112% *

113* MODE(2) - SYSTEM VARIABLE: 0 - BCD, 1 - ASCII

114% SW2 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

115% *

1 16 %%k ke kdek dedede ek SUBROUTINE NAMES dedesk e ek de ek ek ek

117* *

118% CALLED BY: MAIN

119% *

120* CALLS: NONE

121%* *

12 2% dedededeskee dede ke deok ek e e e dosedek ek e e e ek Ak ek ok ko ek ok ook ok ke ke ko k ke ko ok ok ok ke ok ok ok ok ok

123% *

124 INTEGER SW1#*1

125 IF (MODE(2).NE.0Q) GO TO 1

126 SWl =1

127 WRITE (6,2)

128% *

129 2 FORMAT (5X,"PLEASE RESTART USING ‘RUN‘")

130%* *

131 1 RETURN

132 END

133% *

1 34 %R dede Jedede ke dede ok ke END START Kk kkkk kAR RARKAR Ak k
F-3




136K kkkhkhhhkkhhkhkhkhhhkhhkhkhkhkkkhkkhkkhk AR hkhkhhh kA AR AR kkRARAAAkAkh AAkkhkkkhkhhhhk

137* *
138 SUBROUTINE OPEN

139%* *
1460%kkkhkkkhkh kA kkkkhrhhkr Rk Rr Ik kA RAXARKIRKKARIRAR KRR ARE AR R RIRRAXXRIAKR &k A d kA k
141> *
142K kkkkkdkkh ik k PROGRAM 1DENTIFICATION Rkd ek kh Rk gk kk
143 *
144% THIS ROUTINE IS USED TO OPEN EXTERNAL FILES FOR PROGRAM CONTROL

145*% *
ALl L T T Ty L S L T L T R B s e A A
147% *
A L L e T T e T T A T T e T 2 S a2l T
149% *
1 50% hkdekk kk dok ki k VARIABLE IDENTIFICATION S N Tl Ll
151* *
152% ISTAT1I ~ FILE STATUS VARIABLE FOR PERMANENT FILE

153% ISTAT9 - FILE STATUS VARIABLE FOR WORK FILE

154% *
155% Rk hddhkhkkkkkkk SUBROUTINE NAMES Kkdkkkhk ko khkddk ki
156% *
157* CALLED BY: MAIN

158% *
159#% CALLS:

160%* ATTACH - OPENS PERMANENT FILE

161%* CREATE - CREATES A TEMPORARY WORK FILE

162% RANSIZ - SPECIFIES THE RECORD SIZE OF THE TEMPORARY

163* WORK FILE

164% *
16 ShEARKRK AR ok kA kk Ak Ak RAA Kk KRR HE KRR KK KARKKKE KRR RARK KRRk hk kAR AR Ak kk kA X hk
166* *
167% *
168%%% CARD 999 WILL HAVE TO BE CHANGED FOR NE4 USERS kkk
169% *
170 CALIL ATTACH (Ol,"79CO6/DATA/MSADB;",3,0,ISTAT1, )

171 CALL CREATE (09,200,1,ISTAT2)

172 CALL RANSIZ (09,17,0)

173 RETURN

174 END

175% *

176R*kkkkikkkkkhikk END OPEN Kk Rk I RAR R AR R Ak k&
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178%kkkkkhhhhkhhkhkhkhkhkkhRkkhkhkhhhkhkhhhhhkkhhkkhXkhkhhhkhkhhkhhkkhhkiedhhkhikdkkkkikkkikkikkk

179*% *
180 SUBROUTINE INITIAL

181* *
182*****************************************************************t*********
183% *
184************* PROGRAM IDENTIFICATION dekkkdkk ki kkikkk
185% *
186* THIS ROUTINE COPIES PERMANENT DATA BASE FILE ON TO THE TEMPORARY
187* WORK FILE

192% *
193************* VARIABLE IDENTIFICATION Akkkhkkhkhkhkkkk
194% *
195*% BNAME - BUILDING NAME

196% BNUMB - BUILDING NUMBER

197% BTYPE ~ STANDARD BUILDING TYPE

198% Cl1 ~NET EXPLOSIVE WEIGHT (NEJ) FOR MUNITION CLASS/DIVISION 1.1

199% C1204 - NEW FOR CLASS/DIVISION/CAT 1.2 04

200* C1208 - NEBW FOR CLASS/DIVISION/CAT 1.2 08

201* C1212 - NEW FOR CLASS/DIVISION/CAT 1.2 12

202* C1218 - NEW FOR CLASS/DIVISION/CAT 1.2 18

203* Cl3 - NEBW FOR CLASS/DIVISION 1.3

204% Cl4 - NBW FOR CLASS/DIVISION 1.4

205% KEY - INDEX KEY FOR MUNITION STORAGE AREA WORK FILE

206*% TOTKEY - NUMBER OF RECORDS IN DATA BASE

207% *
208**************** SUBROUTINE NAMES dkhkkhkhhhkkkdhkkkkkk
209* *
210% CALLED BY: MAIN

212% CALLS: NONE

213% *
214***************************************************************************
215% *
216 COMMON /PT1/BNUMB,BNAME,BTYPE,C11,C1204,C1208,C1212,C1218,C13,Cl4
217 COMMON /PT3/NUMB,TOTKEY ,KEY

218 CHARACTER BNAME*6 ,BNUMB*6 ,NUMB*6

219 INTEGER BTYPE*2

220 INTEGER *7 Cl11,C1204,C1208,C1212,C1218,C13,Cl4

221 INTEGER TOTKEY,KEY

222 KEY = 1

223 1 READ (01,2,END=3) BTYPE,BNAME,BNUMB,CIl,Cl1204,C1208,C1212,C1218,Cl13,
224 & Cls

225 WRITE (09°KEY) BTYPE,BNAME,BNUMB,C11,Cl1204,C1208,C1212,C1218,C13,Cl14
226 KEY = KEY + 1

227 GO TO 1

228 3 TOTKEY = KEY - 1

229* *
230 2  FORMAT (12,2A6,717)

231% *
232 RETURN

233 END

234% *
235RRAkRARANAKKR A NN END INITIAL RRRRRRRRK KRR AR KKK N




237 Fedededededode Rk dededekdod s dedededd ek Kk ok ko dode ks deok dek sk o ok ek ok ok ok ke e ok ok ok e ok ke ek ok ek ok vk sk o ok ok A e e ok ok

238*% *

239 SUBROUTINE ACTION

240* *

243k kkkkkkhhikhk PROGRAM IDENTIFICATION Akkhkkkhhkhk ki

244* *

245% DRIVER ROUTINE THAT SELECTS THE APPROPRIATE ACTION TO BE

246% ACCOMPLISHED

250K kkkdek dede e deded ke Kk dededded deded e ok Kook vk ek ok ok ook A ok ook ok ok Aok ok ek ok ek o e ok ok e ek ok e o ok ok ek ok ok ok

251% *

252************* VARTIABLE IDENTIFICATION kkkkkkkkhkkkkk

253% *

254% ACT - TYPE OF ACTION (VALUE - 1 TO 5)

255% REC - CONTROL SWITCH: O - NOT FOUND, 1 - FOUND

256%* SW2 - FIRST PASS SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

257% *

258K ddkkkkkk ki kkk SUBROUTINE MNAMES Rk gk dkkhokd khk kk Kk k

259% *

260% CALLED BY: MAIN

261% *

262% CALLS:

263* MESSAG - PRINTS APPROPRIATE MESSAGE

264% ITEM - ADDS A NBJ RECORD OR CHANGES AN EXISTING RECORD

265% DELREC - DELETES SPECIFIED RECORD FROM DATA BASE

266* SEARCH - SEARCHES WORK FILE FOR SPECIFLED RECORD

267* CLOSE - TERMINATES THE PROGRAM

268* *

269 hkkhhkhhhhkhhhkhkhkhkhkkhhhhkhhkkhkhkkhhkhkhhkhkhhhkhkhkkkkhhkhkhkhkkkhkkhhkhkhhhkdkhkhkhkkkkhkk

270* *

271 INTEGER ACT*1,SW2%*]1,REC*]

272 SW2 = 0

273 CALL MESSAG (SW2,ACT,REC)

274 ACT = 0

275 CALL MESSAG (SW2,ACT,REC)

276 READ ,ACT

277 IF (ACT.LT.1.0R.ACT.GT.5) GO TO 8

278 Go T0 (1,1,3,4,5),ACT

279 CALL ITEM (SW2,ACT,REC)

280 CALL MESSAG (SW2,ACT,REC)

281 GO TO 2

282 CALL DELREC (ACT,W2)

283 GO TO 2

284 CALL SEARCH (REC,ACT)

285 CALL MESSAG (SW2,ACT,REC)

286 GO TO 2

287 ACT = 8

288 CALL MESSAG (SW2,ACT,RFC)

289 GO TO 2

290 CALL CLOSE

291 CALL MESSAG (SW2,ACT,REC)

292* *

293 FORMAT (I1)

294* *

295 RETURN

296 END

297* *

298kkkRARAAARAARAkR END ACTION KRRRRIRRRAA KRk RRKK
F=-6




RS A

300k kA hkhkhkhkhkhkhkhhhhhhichkhhkhhkhkhdhhhhhkhhkdhdhhhkhkhkdkhkhhikkhkhkhkhkkihkkikkikkikkk

301% *
302 SUBROUTINE MESSAG (SW2,ACT,REC)

303% *
30&***************************************************************************
305%* *
306k khkkkkhkkkkk PROGRAM IDENTIFICATION hhkkkdhkkhkhikkk
307% *
308% PRINTS THE APPROPRIATE MESSAGES

309% *
F10%kkhhkkhkhkkhhkkhhkhkhAkhhkkhkhkhkhhkhkhhhhkhhhkhhkk khkkhhkhikhk ki kkikkkkkkkkikkkikk
J11% *
312*******************************************************i*******************
313% *
314k kkhkkhkhkkik VARIABLE IDENTIFICATION Kkkkkkhhkdhkk
315% *
1A% ACT - TYPE OF ACTION BFING PERFORMED

317% ADDTOT - NUMBFR OF RECORDS ADDED

318% BNAME - BUTLDING NAME

319% BNUMB - BUILDING NUMBER

320% BTYPE -~ STANDARD BUTLDIMG TYPE

321% BTOTAL - NUMBER OF RECORDS TN DATA BASE

322% Cl1 ~NET EXPLOSIVE WEIGHT (NBJ) FOR MUNITION CLASS/DIVISION 1.1

323 C1204 -~ NB4 FOR CLASS/DIVISION/CAT 1.2 04

324% C1208 -~ NBJ FOR CLASS/DIVISION/CAT 1.2 08

325% C1212 - NEW FOR CLASS/DIVISTON/CAT 1.2 12

326% C1218 - NBY FOR CLASS/DIVISION/CAT 1.2 18

327% C13 - NBJ FOR CLASS/DIVISION 1.3

328% Cl4 - NEW FOR CLASS/DIVISION 1.4

329% DELTOT - NUMBER OF RECORDS DELETFD FROM DATA BASE

330% NUMB - BUILDING NUMBER

331% REC - FOUND/NOT FOUND SWTTCH

332% SW2 - FIRST PASS SHTITCH: 0 ~ FIRST PASS, 1 - SUBSEQUENT PASSES

333* UPTOT - NUMBER OF RFCORDS UPDATED

334% *
335kkhhkkhkkhkhhkkkkk SUBROUTINE NAMES % % % e ek e Kk & K keok % dek ok kok
336% *
337*% CALLED BY:

338% ACTION

339% ITEM

340% DELREC

341% *
342% CALLS: NONE

343% *
344*************************************************************t*************
345% *
346 COMMON /PT1/BNUMB,BNAME,BTYPE,C1},C1204,C1208,C1212,C1218,C13,Cl4
347 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

348 COMMON /PT3/NUMB,TOTKEY,KEY

349 CHARACTER BNAME*6 ,BNUMB*6 ,NUMB*6

350 INTEGER BTYPE*2

351 INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl14

352 INTEGER ACT*1,SW2%1,REC*! ,UPTOT,DFLTOT,ADDTOT,BTOTAL , TOTKEY ,KEY

353 IF (SW2.NE.0) GO TO 1

354 SV2 = |1

355 WRITE (6,2)

356 GO TO 3

357 1 IF (REC.EQ.0) GO TO 4
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IF (REC.EQ.2) GO TO 5

WRITE (6,6) NUMB

REC = 0

GO TO 3

WRITE (6,7) NUMB

REC = 0

GO TO 3

IF (ACT.NE.8) GO TO 15

WRITE (6,9)

GO TO 3

IF (ACT.NE.O) GO TO 8

WRITE (6,16)

GO0 TO 3

IF (ACT.NE.3) GO TO 10

WRITE (6,11) NUMB

GO TO 3

IF (ACT.NE.5) GO TO 12

WRITE (6,13) ADDTOT, UPTOT,DELTOT,BTOTAL

GO TO 3

IF (ACT.NE.9) GO TO 17

WRITE (6,18)

GO TO 3

WRITE (6,14) BNUMB,BNAME,KBTYPE,Cl11,C1204,C1208,C1212,C1218,C13,Cl4
*

FORMAT (//5X,'WELCOME TO THE MUNITION STORAGE AREA DATA BASE"//)

FORMAT (5X,"OPTIONS:",
/25X,"1 - ADD RECORD"/,25X,"2 ~ CHANGE RECORD"/,25X,
"3 - DELETE RECORD"/,25X,"4 - DISPLAY RECORD"/,25X,
"5 — TERMINATE JOB"//)

FORMAT (5X,"RECORD ",A6," DOES NOT EXIST"//)
FORMAT (5X,"RECORD ",A6," ALREADY EXISTS"//)

FORMAT (5X,''RECORD ",A6,'" HAS BEEN DELETED FROM THE DATA BASE"//)
*
FORMAT (5X,"YOU ARE NOW EXITING THE UPDATE PROGRAM"//
15X,"ADDED - ",13/,15X,"CHANGED - ",13/,15X,"DELETED -~ ",
13/,15X,"TOTAL NUMBER OF RECORDS IN DATA RASE - ",13//)
*
FORMAT (5X,"BUILDING NR - ",A6,/,10X,"NAME - ",A6,/,10X,"TYPE - ",
12,/,10X,"CLASS/DIV 1.1 N®W - " 17," LBS"/,10X,

"CLASS/DIV/CAT 1.2 04 NW - ",17," LBS"/,10X,
"CLASS/DIV/CAT 1.2 08 NWW - ",17," LBS"/,10X,
"CLASS/DIV/CAT 1.2 12 NWW - "“,17," LBS"/,10X,
"CLASS/DIV/CAT 1.2 18 NAW -~ ",17," LBS"/,10X,
"CLASS/DIV 1.3 NB4 - ",17," LBS"/,10X,
“"CLASS/DIV 1.4 NBW - ",17," LBS"/)

FORMAT (5X,"ENTER THE ONE DIGIT TRANSACTION DESIRED:"/)

FORMAT (5X,"OPTIONS:",

/10X,"02 - NAME (6A)",/10X,"03 - STD TYPF BLDG (99)",
/10X."04 ~ CLASS/DIV 1.1 NB¥ (9999999) IM LBS"/,10X,
"05 -~ CLASS/DIV/CAT 1.2 04 NWW (9999999) IN LRS"/,10X,
"06 - CLASS/DIV/CAT 1.2 08 NBW (9999999) IN LBS"/,10X,
"07 - CLASS/DIV/CAT 1.2 12 NB¥ (9999999) IN LBS"/,10X,
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416 & "08 - CLASS/DIV/CAT 1.2 18 N4 (9999999) IN LBS"/,10X,

417 & "“"09 - CLASS/DIV 1.3 NEW (9999999) IN LBS"/,10X,

418 & "10 - CLASS/DIV 1.4 NBY (9999999) IN LBS"//,10X,

419 & 11 -~ FINISHED WITH THIS RECORD"//)

420% *
421 3 RETURN

422 END

423% *
421‘**************** END MESSAG Rhkhkhkhhhkhkhkkkhkhkhkkkkk




|
E
!
E

426k Nkhhkhhhkhhkhhkkkhhkkhhhhkhhhhhkhkhkkhhkhkkhhhkkhkhkhkkkhkkhkkkkhkhkhhhhkkkhdkkhkhkkkkihkk

b27% *
428 SUBROUTINE TTEM (SW2,ACT,REC)

429% *
430***************************************************************************
431% *
432K kkhkkkkkkkkk PROGRAM IDENTIFICATION hkdkdokkhkdkikkkk
433% *
434% THIS ROUTINE WILL EITHER CREATE A NHBJ RECORD OR

435% UPDATE SPECIFIED ITEMS OF AN EXISTING RECORD

436% *
437***************************************************************************
438% *
439***************************************************************************
440% *
441************* VARIABLE IDENTIFICATION hkkkkhkkkkihkkkkk
442% *
443% ACT ~ TYPE OF ACTION IN PROGRESS

444% "ADDTOT - NUMBER OF RECORDS ADDED TO DATA BASE

445% BNAME - BUILDING NAME

L46% BNUMB - BUILDING NUMBER

L47% BTYPE - STANDARD BUILDING TYPE

448% Cl1 ~NET EXPLOSIVE WEIGHT (NBW) FOR MUNITION CLASS/DIVISION 1.1

449% C1204 - NFW FOR CLASS/DIVISION/CAT 1.2 04

450% C1208 - NBW FOR CLASS/DIVISION/CAT 1.2 08

451* C1212 - NB{ FOR CLASS/DIVISION/CAT 1.2 12

452% C1218 - NP4 FOR CLASS/DIVISION/CAT 1.2 18

453% Cl13 ~ NFW FOR CLASS/DIVISION 1.3

454% Cl4 ~ NHW FOR CLASS/DIVISION 1.4

455% IT - ARRAY CONTAINING ITEM NAMES TO BE PROCESSED

456% ITEMNR - INDEX FOR IT ARRAY

457% NUMB - BUILDING NUMBER

458% REC ~ FOUND/NOT FOUND SWITCH

459% TOTKEY - NUMBER OF RECORDS IN DATA BASE

460* *
L6 kKhhkkkkhkhhkkkkk SUBROUTINE NAMES Ahkkhkhkkhkkkhkhkkhkhkhkkkk
462% *
463* CALLED BY: ACTION

464% *
465*% CALLS:

466* SEARCH - SEARCHES WORK FILE FOR SPECIFIED RECORD

467% MESSAG - PRINTS SPECIFIED MESSACE

46R% RITE - WRITES SPECIFLED RECORD

469* *
470***************************************************************************
471% *
472 COMMON /PT1/BNUMB,BNAME,BTYPE,C11,C1204,C1208,C1212,C1218,C13,Cl4
473 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

474 COMMON /PT3/NUMB,TOTKEY ,KEY

475 CHARACTER BNAME*6 ,BNUMB*6 ,NIIMB*6

476 INTEGER BTYPE*2

477 INTEGER *7 C11,C1204,C1208,¢1212,C1218,C13,Cl4

478 INTEGER ACT*1,ITEMNR*2,REC*1,ADDTOT,UPTOT,TOTKEY,KEY

479 CHARACTER IT*41(10) /"BLDG NUMBER (XXXXXX)","NAME (AAAAAA)",

480 & "“rYPE (99)","CLASS/DIV 1.1 NBJ (9999999) IN LBS",

481 & "CLASS/DIV/CAT 1.2 04 NFW (9999999) IN LBS",

482 & "CLASS/DIV/CAT 1.2 08 NFW (9999999) IN LBS",

483 & "CLASS/DIV/CAT 1.2 12 NB¥ (9999999) IN LBS",
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485
486
487
488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541

19

30
27

10

11

28

&
&
&

“CLASS/DIV/CAT 1.2 18 NBEW (9999999) IN LRSY,
"“CLASS/DIV 1.3 NP4 (9999999) IN LBS",
"CLASS/DIV 1.4 NB4 (9999999) IN LBS"/
CALL SEARCH (REC,ACT)
IF (REC.EQ.0.AND.ACT.EQ.!) CO TO 1
IF (REC.EQ.1.AND.ACT.EQ.2) GO TO 16
IF (REC.EQ.1.AND.ACT.EQ.1) GO TO 27
WRITE (6,26) NUMB
READ ,ITEMNR
IF (ITEMNR.GE.2.AND.ITEMNR.LE.11)GO TO 30
ITEMNR = 1

ACT = 9
CALL MESSAG (SW2,ACT,REC)
ACT = 2

6o Tto (19,2,3,4,5,6,7,8,9,10,11) ,ITEMNR
ITEMNR = 2

BNUMB = NUMB

WRITE (6,23) IT(ITEMNR)
READ ,BNAME

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,BTYPE

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
RFAD ,C11

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,C1204

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,C120R

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,Cl1212

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,C1218

IF (ACT.EQ.2) GO TO 19
ITEMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,Cl13

IF (ACT.EQ.2) GO TO 19
ITFMNR = ITEMNR + 1
WRITE (6,23) IT(ITEMNR)
READ ,Cl4

1IF (ACT.EQ.2) GO TO 19
CAL1, RITE

REC = O

IF (ACT.NE.1) GO TO 28
ADDTOT = ADDTOT + 1
TOTKEY = TOTKEY + 1

IF (ACT.EQ.2) UPTOT=UPTOT+1

F=-11
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542 GO TO 16
543 1 REC = 2

544% *
545 23  FORMAT (5X,"ENTER THE INFORMATION FOR THE ",A4l)

S46% *
547 26  FORMAT (5X,"ENTER THE 2 DIGIT ITEM NUMBER OF THE ITEM TO BE ",

548 & /10X,"CHANGED FOR BUILDING NR '",A6//)

549% *
550 16 RETURN

551 END

552% *
553**************** END ITEM Kk khkkkkhhkdkkkkikk



§555kkkkARKAAKAKRKIRRKAKKAKKRKRRKKRRIAAARIAAAKAKRAKKK KK AAK KKk kK dkk dokkhkkokdkk kk kkkkkkkikk

556% *
557 SUBROUTINE DELREC (ACT,SW2)

558% *
55Qkkkkhkhkhkhhkkhhkhhkhkkhkhhkhkhkhkhkhhkhkkhhkhkhhkhkhkkhhkhhkkhkhhhhhhkhkhhihh ki kkkkkkkkikk ki
560% *
56l Rhkkkkikkkkkkk PROGRAM IDENTIFICATION hkkkhkhkkhhkkkk
562% *
563% THIS ROUTINE WILL DELETE THF SPECIFLED EXISTING RECORD FROM

564% THE DATA BASE

565% *
568***************************************************************************
569% *
570k kkkkkkkkkkkk VARTABLLE IDENTIFICATION khkhkikkkhkkkkkk
571% *
572% ACT - TYPE OF ACTION IN PROGRESS

573% BNAME - BUILDING NAME

574% BNUMB -~ BUILDING NUMBER

575% NUMB - BUILDING NUMBER

576% DELTGT - NUMBER OF RECORDS DELETED

577% REC - FOUND/NOT FOUND SWITCH

578% SW2 - FIRST PASS SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

579% *
580 kkkkkkkhhkkhkkkk SUBROUTINE NAMES khkkkhkhhhkkhkhkhkkkikk
581%* *
582% CALLED BY: ACTION

583% *
584% CALLS:

585% SEARCH - SEARCHES WORK FILE FOR SPECIFIED RECORD

586% RITE - WRITES DELETED IDENTIFIER FOR SPECIFIED RECORD

587% MESSAG - PRINTS SPECIFIED MESSAGE

588% *
S580kKkAkAkKRARKRKKKRAKAKRAKRKKKRKKAKKKKKRAIKR ARk AAkRKRKkARKARARARkARKA KRRk khkhhhhkhhkhkhhkkhkkhkkkkkkkk
590* *
591 COMMON /PT1/BNUMB,BNAME,BTYPE,C11,C1204,C1208,C1212,C1218,C13,Cl4
592 COMMON /PT2/UPTOT,DELTOT,ADDTOT,BTOTAL

593 COMMON /PT3/NUMB,TOTKFY ,KEY

594 CHARACTER BNAME*6 ,BNUMB#*6  NUMB*6

595 INTEGER BTYPE*2

596 INTEGER *7 €11,C1204,C1208,C1212,C1218,C13,Cl4

597 INTEGER SW2*1,ACT*1,REC*] ,DELTOT,TOTKEY,KEY

598 CALI, SEARCH (REC,ACT)

599 IF (REC.EQ.1) GO TO 1

600 NUMB = BNUMB

601 DELTOT = DELTOT + 1

602 BNAME = ''kk&x"

603 CALL RITE

604 1  CALL MESSAG (SW2,ACT,REC)

605 RETURN

606 END

607* *
HOR KAk khhkhhkhAkkhk END DELREC Khkhkkhhkhkhhkhhhkkkk
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610k Kkkkkdhkkhkdkkhkddhikikkddkdkdddkhddkkhkkddkdkhk ki kikkhkhkkdkdhkkhihkdhhhkkhkkkkikkkk

611% *
612 SUBROUTINE SEARCH (REC,ACT)

613% *
614***************************************************************************
615% *
B6lekhkkhkhkkhkkk PROGRAM IDENTIFICATION Rkkkkhkkkhkkikk
617% *
6518% THIS ROUTINE SFARCHES WORK FILE FOR SPECIFIED RECORD

619*% *
620 kkkhkhkhkhkhkhkhhhkhhkhkhkhhhhkhhkhikhkihdkdkhkkhdhkkkhkiidkkkkkkkkkkkkkkkkdkkikkkkkkkkkk
621% *
622***************************************************************************
623% *
624************* VARTIARLE IDENTIFICATION khkkkhkhkhkkkkkkk
625% *
626% ACT -~ TYPE OF ACTTION IN PROGRESS

627% BNAME - BUILDING NAME

628% BNUMB - BUILDING NUMBER

629% BTYPE - STANDARD BUILDING TYPE

630% Cl1 -NET EXPLOSIVE WEIGHT (NBV) FOR MUNITION CLASS/DIVISION 1.1

631* C1204 - NFW FOR CLASS/DIVISION/CAT 1.2 04

632% C1208 - NEW FOR CLASS/DIVISION/CAT 1.2 08

633% C12]12 - NB4 FOR CLASS/DIVISION/CAT 1.2 12

634% C1218 - NBW FOR CLASS/DIVISION/CAT 1.2 18

635*% Cl3 - NEW FOR CLASS/DIVISION 1.3

636% Cl4 - NEW FOR CLASS/DIVISION 1.4

637% KEY - INDEX KEY FOR MUNITION STORAGE AREA WORK FILE

638% NUMB - BUILDING NUMBER

639% REC - FOUND/NOT FOUND SWITCH

640% TOTKEY - NUMBER OF RECORDS IN DATA BASE

641% WRD - ARRAY CONTAINING TYPE OF ACTION IN PROGRESS

642% *
643**************** SUBROUTINE NAMES kkkhkkhhkhkhhhkkkkkkikk
644% *
645% CALLED BY:

646% ACTION

647*% ITEM

648% DELREC

649% *
650% CALLS: NONE

651* *
652***************************************************************************
653% *
654 COMMON /PT1/BNUMB, BNAME, BTYPE,C11,C1204,C€1208,C1212,C1218,C13,Cl4
655 COMMON /PT3/NUMB,TOTKEY ,KEY

656 CHARACTER BNAME*6 ,BNUMB*6 ,NUMB*6

657 INTEGER BTYPE*2

658 INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl4

659 INTEGER REC*1,TOTKEY,KEY,ACT*1

660 CHARACTER WRD*9(4) /"ADDED ", '"CHANGED","DELETED","DISPLAYED"/

661 WRITE (6,1) WRD(ACT)

662 READ ,NUMB

663 KEY = 1

664 4  READ (09°KEY) BTYPE,BNAME,BNUMB,C11,C1204,C1208,C1212,C1218,C13,Cl4
665 IF (NUMB.EQ. BNUMB) GO TO 5

666 KEY = KEY + 1

667 IF (TOTKEY.GE.KEY) GO T0 4
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668
669
670
671
672%
673
674
675%
676
677
678
679*

GO TO 6

5 1F (BNAME.EQ."**%%") GO TO 6
REC = 0
GO TO 7

*
1 FORMAT (5X,"ENTER THE 6 CHARACTER BUILDING NUMBER OF RECORD TO BE ",
& A9)
*
6 REC =1
7 RETURN

END
*

680k kkkhkkkkkkkkkkkk FND SEARCH khkkkhkhkkkhkikkkkk




]
| “ 682***************************************************************************
i 683 *
- 684 SUBROUTINE CLOSE
| 685% *
[ G8ORARKAKRKRKRKKKRKRAKKKAKIKKIKKRAKAKkAKRKKKRKAKKKkAkhAhkhkdkhkk khkhkh kiR khkkkkkkkkkkkkkkkk
687*% *
[ ‘ 688************* PROGRAM IDENT[FICATION kAR kAkhkkhkkhkkk
1 689% *
‘ 690% THIS ROUTINE WRITES THE UPDATED DATA BASE BACK TO THE
691* PERMANENT FILE
692% *
: 693***************************************************************************
- 694% *
695***************************************************************************
696* *
N 697k khkkdkkkkkhkk VARIABLE IDENTIFICATION hkkdkkkhkkkkkkk
! . 698+ *
699% BNAME - BUILDING NAME
700% BNUMB - BUILDING NUMBER
. 701% BTYPE - STANDARD BUILDING TYPE
702% BTOTAL -~ NUMBER OF RECORDS IN DATA BASF
703% Cl1 ~NET EXPLOSIVE WEIGHT (NBJ) FOR MUNITION CLASS/DIVISION 1.1
704% Cl1204 - NBd FOR CLASS/DIVISION/CAT 1.2 04
705% C1208 - NBJ FOR CLASS/DIVISION/CAT 1.2 08
706% Cl212 - N® FOR CLASS/DIVISION/CAT 1.2 12
707% C1218 - NBW FOR CLASS/DIVISION/CAT 1.2 18
708% C13 - NBW FOR CLASS/DIVISION 1.3
] 709* Cl4 - NBW FOR CLASS/DIVISION 1.4
710% KEY - INDEX KEY FOR MUNITION STORAGE AREA WORK FILE
. 711% TOTKEY - NUMBER OF RECORDS IN DATA BASE
1 712% *
713**************** SUBROUTINE NAMES KAARARARAR ARk kkkkk
: 714% *
' 715% CALLED BY: ACTION"
716% *
717% CALLS: DETACH - RELEASES SPECIFIFD FILE FROM PROGRAM CONTROL
718% *
T1I9RRARKRAARKKKRKRKKKKARKIXKXKARKRKAKXRAKKAKAKKXKXRKKKR KKK ARKAKKRKRRARRRARRARR AR R AR AAKRX
t 720% * .
721 COMMON /PT1/BNUMB,BNAME,BTYPE,C11,C1204,C1208,C1212,C1218,C13,Cl4
f 722 COMMON /PT2 /UPTOT,DELTOT,ADDTOT, BTOTAL
1 723 COMMON /PT3/NUMB,TOTKEY,KEY
724 CHARACTER BNAME*6 , BNUMB*6 ,NUMB*6
725 INTEGER BTYPE*2 .
; 726 INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl4 |
S 727 INTEGER BTOTAL,TOTKEY,KEY
728 KEY = 1
s 729 REWIND 01
1 ' 730 1 READ (09°KEY) BTYPE,BNAME,BNUMB,C11,C1204,C1208,C1212,C1218,C13,Cl4
731 IF (BNAME.NE."#****") GO TO 5
P 732 KEY = KEY + 1 '
- 733 IF (KEY.GT.TOTKEY) GO TO 4
734 GO TO 1 X
735 5 WRITE (01,2) BTYPE,BNAME,BNUMB,C11,C1204,C1208,C1212,C1218,C13,Cl4 i
736 BTOTAL = BTOTAL + 1 !
‘ 737 KEY = KFY + 1
738 IF (KEY.GT. TOTKEY) GO TO 4
739 GO TO 1
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740% *
741 2 FORMAT (12,246,717)

T42% *
743 4 CALL DETACH (01,ISTATL, )
744 CALL DETACH (N9,ISTAT9, )

f 745 RETURN
746 END
747% "
748**************** END CLOSE Kk kkkk hdkkkk kkkkkkk

.
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7S50%kkkkhhkhhkhhhhkhhhhkRkARAkRkKkARXXkhkhkkhkhhkkkhkkhkkhkhhkkhkkkhkhkkkhhkkkhkkhhkhkhk kkkkdkhkikkkkkk

751% *
752 SUBROUTINE RITF

753*% *
7545 kAkkhkhkhkkkhhkRRARKKRKIAKRKAK Kk kA AA KKK KRAKAKKKAKKKKKKKAKKAKRIARA R hhkhdkhkdkhkkkkkkh
755% *
756%kkkhkkhkkkkk PROGRAM IDENTIFICATION hkkkhkkdkkkkkk
757% *
758% THIS ROUTINE WRITES A RECORD TO THE STANDARD BUILDING WORK FILE

759% *
760k kkkdkhhhhkhkhhikkkhkkkdkkiidkkikkkhkkkkkkkik ki kxkkhhkkrk ki kkkk ki kkkkk ki ki kkkk ki
761% *
762%kAkkhkhkkhhkkRAkkdkkAk KRR AKX kA KKKk AARRRARK AR KRR K ARA KAk kkkkkkkkhhkhkhkhkhkikkhhkkr
763% *
T6hRhkkkhhkihkkk VARIABLE IDENTIFICATION kkdkkhkkkkkkkk
765% *
766% BNAME -~ BUILDING NAME

767% BNUMB - BUILDING NUMBER

768% BTYPE - STANDARD BUILDING TYPE

769% Cl11 -NET EXPLOSIVE WEIGHT (NB4) FOR MUNITION CLASS/DIVISION 1.1

770% C1204 - NB4 POR CLASS/DIVISION/CAT 1.2 04

771%* C1208 - NB4 FOR CLASS/DIVISION/CAT 1.2 08

772% Cl1212 - NP4 FOR CLASS/DIVISION/CAT 1.2 12

773% C1218 - NBW FOR CLASS/DIVISION/CAT 1.2 18

774%* Cl3 - NEW FOR CLASS/DIVISION 1.3

775% Cl4 - NEW FOR CLASS/DIVISION 1.4

776% KEY - INDEX KEY FOR MUNITTON STORAGE ARFA WORK FILE

777% *
J7 8k kRkxdk ek khkkhhkhkk SUBROUTINE NAMFS RRRARREKARRK XkR kXK
779% *
780% CALLED BY:

781* DELREC

782% ITEM

783% *
784% CALLS: NONE

785% *
7 86*Khdk Kkdd kKo dhk ki Ak gk kddkdedkhkokdhhk Ak Ak KhRkh Kk kk khd ok Rk ko ook ok R deokoik ok ok i ko ok
787% *
788 COMMON /PT1/BNUMB,BNAMF ,HTYPE,C!1,C1204,C1208,C1212,C1218,C13,Cl4
789 COMMON /PT3/NUMB,TOTKEY,KEY

790 CHARACTER BNAME*6 ,BNUMB#*6 ,NUMB*6

791 INTEGER BTYPE*2

792 INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl4

793 INTEGER TOTKEY,KEY

794 WRITE (09°KEY) BTYPE,BNAME,BNUMB,C11,C1204,C1208,C1212,C1218,C13,Cl4
795 RETURN

796%* *
79 7kkhkkkkkkkikhkhk . END RITE %ok de sk ek ik d ek ek ok g ko

798 END
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Appendix H

NSNDB Utility Program Source Listing

O01*#RUN * = /OBJECT/NSNDBUP (NOGO)

002C NATIONAL STOCK NUMBER DATA BASE UTILITY PROGRAM 23 NOV 79
003C
004C
005C
006C
007**************************** ARKKKKAKKKKKKRARK KKK RIAKAKRK KA A RKAA Rk ARk RRAkRkAkkkkkkk
008* *
009%* NSNDBUP MAIN *
010%* *
01 1******************************** KARKRRKKAKKARKAKAREKAKRARARRRAAKRAARKKRAAKRKkAARALAA
012* *
013*kkkkkhkkkkkk PROGRAM IDENTIFICATION hkkkkdkkkkkkkk
0l4% *
015% NSNDBUP IS RESPONSIBLE FOR CREATING AND MAINTAINING RECORDS
0l6%* IN THE NATIONAL STOCK NUMBER DATA BASE
017* *
0 18*-k************************ KRKARKKKEARKRRAAAKAAAKRAEAKARAKkAK KA KRAAA AR AR KA AR AAX Kk kk
019% *
020C ENTER A ONE DIGIT VALUE AND HIT CARRIAGE RETURN
021C 1 - ADD
022¢C 2 - CHANGE
023C 3 - DELETE
024C 4 - DISPLAY
025C 5 = TERMINATE
026%* *
027¢C IF "1" (ADD RECORD)
028C FILL IN APPROPRIATE DATA ITEMS AS THEY ARE PRESENTED
029C AND HIT THE CARRIAGE RETURN
030* *
031C IF "2" (CHANGE RECORD)
032¢C ENTER 18 DIGIT NATIONAL STOCK NUMBER OF RECORD TO BE CHANGED
033C (REF AFTQ 11A-1-46) AND HIT THE CARRIAGE RETURN
034% *
035¢C THEN ENTER TWO DIGIT ITEM NUMBER TO BE CHANGED
036C AND HIT THE CARRIAGE RETURN
037* *
038C ITEM ITEM INPUT FORMAT
039C NR
040C 01 -~ NATIONAL STOCK NUMBER 9999-99-999-9999AA
041C 02 -~ STACKING HEIGHT (# OF PACKAGES) 9999
042C 03 -~ PACKAGE HEIGHT (IN FEET) 999.9
043C 04 -~ PACKAGE WIDTH (IN FEET) 999.9
044C 05 -~ PACKAGE LENGTH (IN FEET) 999.9
045C 06 ~ UNITS PER PACKAGE 9999
046C 07 -~ GROSS WEIGHT (IN POUNDS) 99999, 9999
047C 08 - NET EXPLOSIVE WEIGHT (IN POUNDS) 99999.9999
048C 09 ~ COMPATIBILITY GRGUP A
049C 10 -~ CLASS/DIVISION 9.9
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050C 11 - CATEGORY FOR 1.2 99

051* *

052C 12 - FINISHED CURRENT TRANSACTION

053* bd

054C IF "3" (DELETE RECORD)

055C ENTER 18 DIGIT STOCK NUMBER OF RECORD TO BE DELETED

056C AND HIT THE CARRIAGE RETURN

057% *

058C IF "4" (DISPLAY RECORD)

059C ENTER 4 DIGIT STOCK NUMBER OF RECORD TO BE DISPLAYED

060C AND HIT THE CARRIAGE RETURN

061% x

062C IF "5" TERMINATE THE EXECUTION OF THIS PROGRAM

063* %

064kkkkkikkhkhkhhkhhhkhhhkhkhkhhkhAkkhhhkTkhkkhhhkhhhhhkhhkhkhkRkAkhkrkkhhkkhkhkkkkkhkkhhkhkhkkhkkk

065* *

066%kkkkkkkkkkkkk VARIABLE IDENTIFICATION kokKkkdkdkkkkkkk

067% *

068% SW1 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

069* *

070%*khkkkkkkkkhkkk SUBROUTINE NAMES hhkkkkhhkkhhkkkkkkkkk

071* *

072% CALLED BY: NONE

073* *

074%* CALLS:

075*% START - VERIFIES PROPER MODE OF OPERATION (ASCII)

076%* OPEN -~ OPENS NECESSARY FILES FOR THE PROGRAM

D77% INITIAL - INITIALIZES THE NATIONAL STOCK NUMBER WORK FILE

078* ACTION -~ PERFORMS ALL THE REQUESTED ACTIONS ON THE DATA BASE

079* *

080***************************************************************************

081%* *

082 COMMON /PT1/MNSN,MSH,MPH,MPW ,MPD ,MUPP ,MPGJ ,MPNEW ,MCG ,MCD ,MC

083 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

084 COMMON /PT3/STKNBR,TOTKEY,KFY

085 CHARACTER MNSN*18,STKNBR*18,MCG*1

(1113 INTEGER MUPP*4 ,MC*2 ,MSH*4

087 INTEGER SW1,UPTOT,DELTOT,ADDTOT,BTOTAL ,TOTKEY ,KEY

088 REAL MPH,MPW ,MPD,MPGWN ,MPNEV ,MCD

089 CALL START (SWl)

090 IF (SW1.NE.QO) GO TO 1

091 CALL OPEN

092 CALL INITIAL

093 CALL ACTION

094 1 sToP

095 END

096* *

097%khkhkkhkhhhhhhkk END MAIN Kok ek Rk ek ok k ke ki
H=2




099k kkhkkkhhkhkhkhhkARkRkhAXkAAAARARX AR AR AAARRKARRAA KR AR ARAAA AR ARkR kA RARKkAKARkkkk

100* *
101 SUBROUTINE START (SWl)

102* *
103AkkkkhhAAkRIARKIIARRKARKRAKR KA ARKARRRAK KA R ARRKAKI IR IRk Kk de ek Kok ok dek ke ok ke Kk ok
104* *
L1OSkkkkkhkkkhkkk PROGRAM IDENTIFICATION RRAKKAKkk kA K
106* *
107% THIS ROUTINE VERIFIFS PROPER MODE OF OPERATION (ASCII)

108* *
109A kA KA RKARAKKKK KRAKRKKKK KKK KKK KKK AKKKA KRR KK KK hAkkkAkk Akhhhhhhkdhkhkhhkhkkik Kk kk
110% *
L1 1 RRAAAIKAKRKAKKKRRKARKKRKKRAAA KRR KR KAAAK KK AAKAKKARRKARARRAKRIRAK kkkkhAkkkAkIkk
112% *
113%kAkkkkkkhkkx VARIABLE IDENTIFICATION KAk kkAKKA KKKk
114% *
115% MODE(2) - SYSTEM VARIABLE: 0 - BCD, 1 - ASCII

116% SW1 - INDICATOR SWITCH FOR PROPER MODE OF OPERATION (ASCII)

117% *
1 18* kkkkkkkkkhkkkkk SUBROUTINE NAMES Kkk ok ko k ok dok ko kkdkk k
119% *
120* CALLED BY: MAIN

121% *
122% CALLS: NONE

123%* *
1245 kkhhhhkhhhhhhh kkhkhkkkkdkkKhEkkdkkXkkkhkkkdhk kokk kkkdkk Ak kikhk kkkdhk ik kkkkk
125% *
126 INTEGER SWl*1

127 IF (MODE(2).NE.0) GO TO 1

128 W1l =1

129 WRITE (6,2)

130* *
131 2 FORMAT (5X,"PLEASE RESTART USING ‘RUN’")

132% *
133 1 RETURN

134 END

135% *
136 % fhkkkkdkkkkkkkk END START Kkkkkkkhhkkkhk kkkkk




138k kkhhkkhkhhhhkhhkkAAkRkkRkkhRkXhkkhkhkkhkhhkhkhkhkkhkhkhkkhkhkkhkkhkhkkhkhkhkkkkhhkhhkhhkikkhhkikkhkkkkk

139% *
140 SUBROUTINE OPEN

141% *
14 2% % Jekdedk ok dod kde doddo g Kk dehok ke ko dok gk i Jo ok d o dod e A o ek e g ok ok ok ke ok o e o e e ok e ok ok e ok e ok ok de ok Ak ke
143% *
144k hkkhkhkkhhkk PROGRAM IDENTIFICATION kkkkhkkkkkkkkk
145% *
146% THIS ROUTINE INITIALIZES THE WORK FILE

147% *
14BAKRKARKRRKRRKKKRKIKRIRRK KKK AKKKRKRARKKKKAKAKRKAKKIK KK KRR KAXAKKRRRAKRKRARKKAAAAKRKAXARX
149% *
150k RkhAAARRARRKRA AR AR AKAKRARAKRAKR A KKRAKARKKAKRAKRKAARKARAARAKRKARRARRKkhkhkhkkhkkkkkk
151% *
152%kkkkkkkkhkkikkik VARIABLE IDENTIFICATION kkkhkhkkkhkhkkk
153 *
154%* ISTAT1 - FILE STATUS VARIABLE FOR PERMANENT FILE

155% ISTAT9 ~ FILE STATUS VARIABLE FOR WORK FILE

156%* *
157%kkkhkhkkhkkhhkkkk SUBROUTINE NAMES ARRRRAKKkAAkAkkhhkxAAX
158% *
159% CALLED BY: MAIN

160%* *
161* CALLS:

162% ATTACH - OPENS PERMANENT FILE

163* CREATE -~ CREATES A TEMPORARY WORK FILE

164% RANSIZ - DEFINES THE RECORD SIZE FOR THE WORK FILE

165% *
166k khkhkhkhhhkhkhkhkhkRkhkhhkhkRhkRkkRkRAkKKkhkRkhkXRKKkKRkkkkRkhkkhkkRkkkkkkkhkhkkhkhkhkhhkhkhkkkkkkhkk
167% *
168%%% CARD 999 WILL HAVE TO BE CHANGED FOR NEW USERS *kk
169% *
170 CALL ATTACH (01,"79C06/DATA/NSNDB;", 3,0, ISTATI], )

171 CALL CREATE (09,200,1,1STAT2)

172 CALL RANSIZ (09,20,0)

173 RETURN

174 END

175% *
176%kkkkkkhkhkhhhhkk END OPEN kkkhkkhhhkhkhhkkkkkikk




178%*kbkhhkhhkhhkhkARRAAARRARKRAAKKRKRKRRKR K KA AK AR ARK KRR ARK AN A KRKAAKRKRRAAAK Ak AKX kA Ak hkk

179% *
180 SUBROUTINE INITIAL

181% *
182*************************************************************t*************
183* *
184************* PROGRAM IDENTIFICATION Ahkkhkkkkkkkkkk
185% *
186* THIS ROUTINE COPIES THE PERMANENT DATA BASE ON TO THE TEMPORARY

187* WORK FILE

188%* *
189***************************************************************************
190% *
191************************************************************************t**
192* *
193************* VARIABLE IDENTIFICATION [ 233 : 131333 33 %1
194% *
195% KEY - INDEX KEY FOR NATIONAL STOCK NUMBER WORK FILE

196% MC - MUNITION CLASS/DIVISION

197* MCD - MUNITION CLASS/DIVISION

198* MCG - MUNITION COMPATIBILITY GROUP

199* MNSN - MUNITION NATIONAL STOCK NUMBER

200% MPD -~ MUNITION PACKAGE LENGTH

201%* MPGW - MUNITION PACKAGE GROSS WEIGHT

202% MPH - MUNITION PACKAGE HEIGHT

203% MPNEW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

204% MPW — MUNITION PACKAGE WEIGHT

205% MSH - MUNITION STACKING HEIGHT (IN PACKAGES)

206* MUPP - NUMBER OF UNITS PER PACKAGE

207* TOTKEY - NUMBER OF RECORDS IN DATA BASE

208% *
209%kkkkkkhkkhkhhkkk SUBROUTINE NAMES RhkkARkRAkkkkkkkikkkkk
210% *
211% CALLED BY: MAIN

212% *
213% CALLS: NONE

214% *
215***************************************************************************
216% *
217 COMMON /PT1/MNSN,MSH,MPH,MPW ,MPD ,MUPP ,MPGW ,MPNEW ,MCG ,MCD ,MC

218 COMMON /PT3/STKNBR,TOTKEY ,KEY

219 CHARACTER MNSN*18,STKNBR*18 ,MCG*]

220 INTEGER MUPP*4 ,MC*2 ,MSH*4

221 INTEGER TOTKEY,KEY

222 REAL MPH,MPW ,MPD,MPGW ,MPNEW ,MCD

223 KEY = 1

224 1 READ (01,2,END=3) MSH,MNSN,MPH,MM ,MPD,MUPP,MPGW ,MPNEW ,MCG,MCD,MC
225 WRITE (09°KEY) MSH,MNSN,MPH,MPW ,MPD,MUPP,MPGA ,MPNEW ,MCG ,MCD,MC

226 KEY = KEY + 1

227 GO TO 1

228 3 TOTKEY = KEY - 1

229* *
230 2  FORMAT (14,A18,3F5.1,14,2F10.4,A1,F3.1,12)

231% *
232 RETURN

233 END

234% *
235ARARARRAAARRARRAR END INITIAL ARk hhkhhhRkRhkkkkrk
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237hkkkkhkhhkhkkhhkhhhhkhhrhhhkhkkkhkhkhhhkhhhhhhhhkhhkhdhhhhhhkhhhkhhkkhkhhhhhhhk

238% *
239 SUBROUTINE ACTION

240% *
24 3% kkkhkkkkkkkk PROGRAM IDENTIFICATION hhkkkkkkkkhkk
244% *
245% DRIVER ROUTINE THAT SELECTS THE APPROPRIATE ACTION TO BE

246% ACCOMPLISHED

247* *
248***************************************************************************
252k kkkkkkk ik ki VARIABLE IDENTIFICATION de dod ok ko ok %k de ok dode dek
253% *
254% ACT - TYPE OF ACTION (VALUE - 1 TO 5)

255% REC -~ CONTROL SWITCH: O - NOT FOUND, 1 - FOUND

256% SW2 - FIRST PASS SJITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

257* *
258%kkkkhhhkkhkhkhkhkhk SUBROUTINE NAMES hhkhkkhkhkkkhhkhkkkkk
259% *
260* CALLED BY: MAIN

261%* *
262*% CALLS:

263* MESSAG - PRINTS APPROPRIATE MESSAGE

264% ITEM - ADDS A NBW RECORD OR CHANGES AN EXISTING RECCRD

265% DELREC - DELETES SPECIFIED RECORD FROM DATA BASE

266% SEARCH - SEARCHES THE WORK FILE FOR SPECIFIED RECORD

267% CLOSE - TERMINATES THE PROGRAM

268% *
269***************************************************************************
270* *
271 INTEGER ACT*1,SW2%*),REC*1

272 SW2 =0

273 CALL MESSAG (SW2,ACT,REC)

274 2 ACT = 0

275 CALL MESSAG (SW2,ACT,REC)

276 READ ,ACT

277 IF (ACT.LT.1.0R.ACT.GT.5) GO TO 8

278 Go 10 (1,1,3,4,5),ACT

279 1 CALL ITEM (SW2,ACT,REC)

280 CALL MESSAG (SW2,ACT,REC)

281 GO TO 2

282 3 CALL DELREC (ACT,SW2)

283 GO TO 2

284 4 CALL SEARCH (REC,ACT)

285 CALL MESSAG (SW2,ACT,REC)

286 GO TO 2

287 8 ACT =38

288 CALL MESSAG (SW2,ACT,REC)

289 GO TO 2

290 5 CALL CLOSE

291 CALL MESSAG (SW2,ACT,REC)

292% *
293 7 FORMAT (I1)

294% *
295 RETURN

296 END

297%* *
208k hkAARRRRRKKKX K Ak END ACTION RhkAhhkRRkhkhhhhhikkhk

H-6




F00kKkkhkkkhkhhkhkhkhkkhhhkkkhhkhhhhkhkhkkhkhkhhkkkhkkkhkhhhhkhhhhkkhhkihkhhkhhkhkhkkhihkhikkhkk

301 % *
302 SUBROUTINE MESSAG (SW2,ACT,REC)

303% *
304********************************************k******************************
305% *
306************* PROGRAM IDENTIFICATION khkkhkkkkkkkkhkh
307* *
308* THIS ROUTINE PRINTS THE APPROPRIATE MESSAGES

309* *
310***************************************************************************
311% *
312***************************************************************************
313% *
314************* VARTABLE IDENTIFICATION khkkkkkhkkkkikk
315% *
316% ACT - TYPE OF ACTION BEING PERFORMED

317% ADDTOT - NUMBER OF RECORDS ADDED TO DATA BASE

318% BTOTAL - NUMBER OF RECORDS IN DATA BASE

319% DELTOT - NUMBER OF RECORDS DELETED FROM DATA BASE

320% MC - MUNITION CLASS/DIVISION

321% MCD - MUNITION CLASS/DIVISION

322% MCG - MUNITION COMPATIBILITY GROUP

323% MNSN - MUNITION NATIONAL STOCK NUMBER

324% MPD - MUNITION PACKAGE LENGTH

325% MPGW - MUNITION PACKAGE GROSS WEIGHT

326* MPH - MUNITION PACKAGE HEIGHT

327% MPNEW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

328% MPW -~ MUNITION PACKAGE WEIGHT

329% MSH - MUNITION STACKING HEIGHT (IN PACKAGES)

330* MUPP - NUMBER OF UNITS PER PACKAGE

331% REC - FOUND/NOT FOUND SWITCH

332% STKNBR - MUNITION NATIONAL STOCK NUMBER

333% SW2 - FIRST PASS SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

334% UPTOT - NUMBER OF RECORDS UPDATED

335% *
336**************** SUBROUTINE NAMES Ahhkkkhkhkkkkkkhkhkkk
337% *
338% CALLED BY:

339% ACTION

340% ITEM

341% DELREC

342% : *
343% CALLS: NONE

J44% *
345****************************************************************.**********
346% *
347 COMMON /PT1/MNSN,MSH,MPH,MPW ,MPD ,MUPP ,MPGW ,MPNEW ,MCG ,MCI.,MC

348 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

349 COMMON /PT3/STKNBR, TOTKEY,KEY

350 CHARACTER MNSN*18,STKNBR*18,MCG*]

351 INTEGER MUPP*4 ,MC*2 ,MSH*4

352 INTEGER ACT*1,SW2*],REC*1,UPTOT,DELTOT,ADDTOT, BTOTAL

353 REAL MPH,MPW ,MPD,MPGW ,MPNEW ,MCD

354 IF (SW2.NE.0) GO TO 1

355 SW2 = 1

356 WRITE (6,2)

357 GO TO 3
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358
359
360
361
362
363
364
365
366
367
L 368
369
370
371
372
373
374
375
" 376
377
378
379
380
4 381
382%
383
384
385%
386
387
388
389
390%
391
392%
393
394%
395
396%
397
398
399
> 400%*
401
402
403
404
: 405
406
407
408
409%
410
411%
412
413
414
415

A

T e R R R TN R e

15

10

12

17

11

13

-3 - o

14

R

16

18

IF (REC.EQ.0) GO TO 4
IF (REC.EQ.2) GO TO 5
WRITE (6,6) STKNBR

REC = 0

GO TO 3

WRITE (6,7) STKNBR

REC = 0

GO TO 3

IF (ACT.NE.8) GO TO 15
WRITE (6,9)

GO TO 3

IF (ACT.NE.0) GO TO 8
WRITE (6,16)

GO TO 3

IF (ACT.NE.3) GO TO 10
WRITE (6,11) STKNBR
GO TO 3

IF (ACT.NE.S5) GO TO 12
WRITE (6,13) ADDTOT, UPTOT,DELTOT,BTOTAL
GO TO 3

IF (ACT.NE.9) GO TO 17
WRITE (6,18)

GO TO 3

WRITE (6,14) MNSN,MSH,MPH,MPW ,MPD,MUPP,MPGW ,MPNEW ,MCG , MCD ,MC

FORMAT (//5X,'"WELCOME TO THE MUNITION NATIONAL STOCK NUMBER ",
"DATA BASE"//)

FORMAT (5X,"OPTIONS:",
/25X,"1 - ADD RECORD"/,25X,™2 ~ CHANGE RECORD"/,25X,
"3 - DELETE RECORD"/,25X,"4 - DISPLAY RECORD'/,25X,
"5 - TERMINATE JOB"//)

FORMAT (5X,"RECORD ",Al18," DOES NOT EXIST"//)

FORMAT (5X,"RECORD ",Al8," ALREADY EXISTS"//)
*

FORMAT (5X,"RECORD ",Al8," HAS BEEN DELETED FROM THE DATA BASE"//)
*
FORMAT (5X,"YOU ARE NOJ EXITING THE UPDATE PROGRAM"//
15X,"ADDED - ",13/,15X,"CHANGED - ",13/,15X,"DELETED - ",
13/,15X,"TOTAL NUMBER OF RECORDS IN DATA BASE - ",13//)

FORMAT (5X,"NATTONAL STK NR - ",Al8/,10X,"STACKING HEIGHT - ",14,
" PACKAGES",/10X,
"PACKAGE HEIGHT - ",F5.1," FT"/,10X,"PACKAGE WIDTH - ",
F5.1," FT"/,10X,"PACKAGE LENGTH - ",FS.1," FT"/,10X,
"UNITS PER PACKAGE - ", 14/
,10X,"PACKAGE GROSS WT - '",Fl10.4, " LBS",/10X,"PACKAGE NB4N - ",
F10.4," LBS",/10X,"COMPATIBILITY GROUP -~ ",Al/,10X,"CLASS/DIVI",
“"SION - ",F3.1/,10X,"CATEGORY - ",12//)

FORMAT (5X,"ENTER THE ONE DIGIT TRANSACTION DESIRED:"/)

FORMAT (5X,"OPTIONS:",/10X,
"02 - STACKING HEIGHT (9999) IN PACKAGES",/10X,
"03 - PACKAGE HEIGHT (999.9) IN FT",/10X,
"04 - PACKAGE WIDTH (999.9) IN FT", /10X,
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416
417
418
419
420
421
422
423

424%

425
426

427%
428%kkkkkkhkhkdkkkk

e e

"05
"06
IIO7
"08
ll09
"10
"11
"12

3 RETURN

PACKAGE LENGTH (999.9) IN FT",/10X,

UNITS PER PACKAGE (9999)",/10X,

PACKAGE GROSS WT (99999.9999) IN LBS",/10X,
PACKAGE NB{ (99999.9999) IN LBS",/10X,
COMPATIBILITY GROUP (A)",/10X,
CLASS/DIVISION (9.9)",/10X,

CATEGORY (99)",//10X,

FINISHED WITH THIS RECORD"//)

END MESSAG kkkdkhhkkhkkhkkkkik

*

L

P RTEC E TRS._T.

P .




-~

L300k kkkkkdkhkhkkkhkhhkhhhkhkhhkhkkhhhRkhhhkhkhkkkh kA kkhkkhkhkhkhhhkhkhkkhkhhkhkhkkhkkhhhkkkkkkkk

431% *
432 SUBROUTINE ITEM (SW2,ACT,REC)

433% *
434***************************************************************************
435% *
4365 kkkhkhrhkk kk PROGRAM IDENTIFICATION kkkkkkhkkkkkk
437% *
438% THIS ROUTINE WILL EITHER CREATE A NV RECORD OR UPDATE

439% SPECIFIED ITEMS OF AN EXISTING RECORD

440% *
441*********************************k**********************t******************
442% *
443************************************************************************k**
444% *
445************* VARIABLE IDENTIFICATION AhkAkRXhkkkkkkhk
446% *
447% ACT - TYPE OF ACTION IN PROGRESS

448% ADDTOT - NUMBER OF RECORDS ADDED TO DATA BASE

449% IT - ARRAY CONTAINING ITEM NAMES TO BE PROCESSED

450* ITEMNR - INDEX FOR IT ARRAY

451% MC -~ MUNITION CLASS/DIVISION

452% MCD - MUNITION CLASS/DIVISION

453% MCG - MUNITION COMPATIBILITY GROUP

454% MNSN -~ MUNITION NATIONAL STOCK NUMBER

455% MPD - MUNITION PACKAGE LENGTH

456% MPGW - MUNITION PACKAGE GROSS WEIGHT

457% MPH - MUNITION PACKAGE HEIGHT

458% MPNBW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

459% MPW - MUNITION PACKAGE WEIGHT

460% MSH - MUNITION STACKING HEIGHT (IN PACKAGES)

461% MUPP - NUMBER OF UNITS PER PACKAGE

462% REC - FOUND/NOT FOUND SWITCH

463% STKNBR - MUNITION NATIONAL STOCK NUMBER

464% TOTKEY ~ NUMBER OF RECORDS IN DATA BASE

465% UPTOT - NUMBER OF RECORDS UPDATED

466% *
467**************** SUBROUT[NE NAMES Akhkhkkhkhkhikkkhkkkikk
468% *
469*% CALLED BY: ACTION

470% *
471% CALLS:

472% SEARCH - SEARCHES WORK FILE FOR SPECIFIED RECORD

473% MESSAG - PRINTS SPECIFIED MESSAGES

474% RITE - WRITES SPECIFLED RECORD

475% *
476**************************************************************************t
477%* *
478 COMMON /PT1/MNSN,MSH,MPH,MPJ ,MPD,MUPP ,MP(W ,MPNEW ,MCG, MCD ,MC

479 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL

480 COMMON /PT3/STKNBR,TOTKEY ,KEY

481 CHARACTER MNSN*18,STKNBR*18 ,MCG*]

482 INTEGER MUPP*4 ,MC*2 ,MSH*4

483 INTEGER ACT*]1,ITEMNR*2,REC*], ADDTOT,UPTOT, TOTKEY ,KEY

484 REAL MPH,MPW ,MPD,MP(W ,MPNIW ,MCD

485 CHARACTER IT*35(11)/"STOCK NR (9999-99-999-9999AA)",

486 & "STACK HEIGHT (9999) IN PACKS","PACKAGE HEIGHT (999.9) IN FT",
487 & "PACKAGE WIDTH (999.9) IN FT","PACKAGE LENGTH (999.9) IN FT",
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488
489
490
491
492
493
494
495
496
497
498
499
500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545

&

19

30
27

10

17
11

12

"UNITS PER PACK (9999) " ,"PACKAGE GR WT (99999.9999) IN LBS",
"PACKAGE NBW (99999.9999) IN LBS","COMPATBL GROUP (A)",
"CLASS/DIVISION (9.9)","CATEGORY (99)"/

CALL SFARCH (REC,ACT)

IF (REC EQ.0.AND.ACT.EQ.1) GO TO 1

IF (REC.EQ.1.AND.ACT.EQ.2) GO TO 16

IF (REC.EQ l.AND.ACT.EQ.1) GO TO 27

WRITE (6,26) STKNBR

READ ,ITEMNR

IF (ITEMNR.GE.2.AND.ITEMNR.LE.12)GO TO 30

ITEMNR = 1

ACT = 9

CALL MESSAG (SW2,ACT,REC)

ACT = 2

GO T0 (19,2,3,4,5,6,7,8,9,10,11,12),ITEMNR

ITEMNR = 2

MNSN=STKNBR

WRITE (6,23) IT(ITEMNR)

READ ,MSH

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MPH

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MMW

IF (ACT.EQ-2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MPD

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + |

WRITE (6,23) IT(ITEMNR)

READ ,MUPP

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MPGW

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MPNEW

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MCG

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MCD

IF (ACT.EQ.2) GO TO 19

ITEMNR = ITEMNR + 1

WRITE (6,23) IT(ITEMNR)

READ ,MC

IF (ACT.EQ.2) GO TO 19

CALL. RITE

REC = O
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546

IF (ACT.NE.1) GO TO 28

547 ADDTOT = ADDTOT + 1

548 TOTKEY = TOTKEY + 1

549 28 IF (ACT.EQ.2) UPTOT=UPTOT+l

550 GO TO 16

551 1 REC = 2

552%

553 23  FORMAT (5X,"ENTER THE INFORMATION FOR THE ",A35)
554%

555 26  FORMAT (5X,"ENTER THE 2 DIGIT ITEM NUMBER OF THE
556 & /10X,"CHANGED FOR STOCK NR ",Al8//)

557%

558 16 RETURN

559 END

560%

561**************** END ITEM

ITEM TO BE ",

L]
AAARARARAK Ak AAhkhkk




SOIRRARRRKRRAKKRARKRKRRKKRKAA KA KKK RA A khkhkkhkhkhkhkkhhkhhhhhkhkhhhkhhhkhihhhkikkhkkikkkkihikk

564% *
565 SUBROUTINE DELREC (ACT,SW2)
566* *
567***************************************************************************
i 568* *
S69kkkkhkkhkhhkhkk PROGRAM IDENTIFICATION dkhkhkhkhhkkikkkk
570% *
S71% THIS ROUTINE WILL DELETE THE SPECIFIFD EXISTING RECORD
572% FROM THE DATA BASE
573% *
STLERRRRKRAKAKKRKRKKRKR kKK RKKRK KRR KRRk KA ARKRXRAkARkAkKhkhhkhkhkkkhkhkhhkhkkhhkhkkhhkkhkkk
575% *
576***************************************************************************
v 577% *
. 578kkkkhhkkhkikikk VARIABLE IDENTIFICATION KRk Rkhkkkkkk ki k
579% *
580* ACT - TYPE OF ACTION IN PROGRESS
‘ 581% DELTOT - NUMBER OF RECORDS DELETED FROM DATA BASE
' . 582% MNSN -~ MUNITION NATIONAL STOCK NUMBER
! 583% REC - FOUND/NOT FOUND SWITCH
| 584% STKNBR - MUNITION NATIONAL STOCK NUMBER
| 585% SW2 ~ FIRST PASS SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES
586% *
58 7kkkkhkkhkkihkkkkk SUBROUTINE NAMES RARKARARkAkRkkkkhkik ki
588% *
589* CALLED BY: ACTION
590% *
591 % CALLS:
592* SEARCH - SEARCHES WORK FILE FOR SPECIFIED RECORD
593% RITE - WRITES DELETED IDENTIFIER FOR SPECIFIED RECORD
594%* MESSAG - PRINTS SPECIFIED MESSAGE
; 595% *
596***************************************************************************
597* *
598 COMMON /PT1/MNSN,MSH,MPH,MPW ,MPD MUPP ,MPGW ,MPNEW ,MCG ,MCD ,MC
599 COMMON /PT2/UPTOT,DELTOT,ADDTOT, BTOTAL
600 COMMON /PT3/STKNBR,TOTKEY ,KEY
) 601 CHARACTER MNSN*18,STKNBR*18,MCG*1
b 602 INTEGER MUPP*4 ,MC*2 ,MSH*4
4 603 INTEGER SW2*1,ACT*]1,REC*]1,DELTOT, TOTKEY ,KEY
‘ 604 REAL MPH,MPW ,MPD,MPGW ,MPNEJ ,MCD
i 605 CALL SEARCH (REC,ACT)
’ 606 IF (REC.EQ.1) GO TO 1
. 607 STKNBR = MNSN
608 DELTOT = DELTOT + 1
609 MNSN = gk hikhkhkhkhkhkihikkkkl
610 CALL RITE
‘ 611 1  CALL MESSAG (SW2 ACT,REC)
‘ 612 RETURN
h 613 END
614% *
615**************** END DELREC ARARRKRRARARARR AR AKX
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618* *
619 SUBROUTINE SEARCH (REC,ACT)

620% *
621***************************************************************************
622% *
623************* PROGRAM IDENTIFICATION hkkkkkhkkkkikkiki
624% *
625% THIS ROUTINE SEARCHES THE WORK FILE FOR THE SPECIFIED RECORD

626% *
627***************************************************************************
628% *
629***************************************************************************
630% *
631************* VARIABLE IDENTIFICATION kkkhkkkhkkikkkk
632* *
633% ACT - TYPE OF ACTION IN PROGRESS

634% KEY - INDEX KEY FOR NATIONAL STOCK NUMBER WORK FILE

635% MC - MUNITION CLASS/DIVISION

636*% MCD - MUNITION CLASS/DIVISION

637% MCG - MUNITION COMPATIBILITY GROUP

638% MNSN - MUNITION NATIONAL STOCK NUMBER

639* MPD - MUNITION PACKAGE LENGTH

640% MPGW ~ MUNITION PACKAGE GROSS WEIGHT

641~ MPH -~ MUNITION PACKAGE HEIGHT

642% MPNB{ - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

643*% MPW - MUNITION PACKAGE WEIGHT

644*% MSH -~ MUNITION STACKING HEIGHT (IN PACKAGES)

645% MUPP - NUMBER QOF UNITS PER PACKACE

646% REC - FOUND/NOT FOUND SWITCH

647*% STKNBR - MUNITION NATIONAL STOCK NUMBER

648* TOTKEY - NUMBER OF RECORDS IN DATA BASE

649% WRD - ARRAY CONTAINING TYPE OF ACTION IN PROGRESS

650% *
651**************** SUBROUTINE NAMES & & K dek dedk K Kk K Kk ko dek gk
652% *
653*% CALLED BY:

654* ACTION

655% ITEM

656% DELREC

657* *
658% CALLS: NONE

659*% *
660***************************************************************************
661%* *
662 COMMON /PT1/MNSN,MSH,MPH,MPW ,MPD,MUPP ,MPGJ ,MPNE¥ ,MCG , MCD ,MC

663 COMMON /PT3/STKNBR, TOTKEY ,KEY

664 CHARACTER MNSN*18,STKNBR*18 ,MCG*1

665 INTEGER MUPP*4 ,MC*2 ,MSH*4

666 INTEGER REC*1,TOTKEY,KEY,ACT*1

667 REAL MPH,MPW ,MPD,MPGW ,MPNEW{ ,MCD

668 CHARACTER WRD*9(4)/"ADDED ","CHANGED","DELETED","DISPLAYED"/

669 WRITE (6,1) WRD(ACT)

670 READ ,STKNBR

671 KEY = 1

672 4 READ (09°KEY) MSH,MNSN,MPH,MPW ,MPD,MUPP,MPGW ,MPNB4 ,MCG,MCD,MC

673 IF (STKNBR.EQ.MNSN) GO TO S

674 KEY = KEY + 1

H-14




N

675

IF (TOTKEY.GE.KEY) GO TO 4

676 GO TO 6

677 5 IF (MNSN- EQ-"******************") GO TO 6

678 REC = O

679 CO TO 7

680% *
681 1 FORMAT (5X,"ENTER THE 18 CHARACTER STOCK NUMBER OF RECORD TO BE ",A9)
682% *
683 6 REC = 1

684 7 RETURN

685 END

686* *
687 hkkkkkkkkkkkkhkk END SEARCH Kok ddeks dod ke dese ok ok Kook ek
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690% *
691 SUBROUTINE CLOSE

692% *
693***************************************************************************
694% *
695************* PROGRAM IDENTIFICATION kkkhhkkkkkkkkk
696%* *
697* THIS ROUTINE WRITES THE UPDATED DATA BASE BACK TO THE

698% PERMANENT FILE

699* *
700***************************************************************************
701% *
702***************************************************************************
703% *
704Kk kkkhkkhhkhkhk VARIABLE IDENTIFICATION hAARARAkkhkkkkk
705% *
706% BTOTAL - NUMBER OF RECORDS IN DATA BASE

707% KEY - INDEX KEY FOR NATIONAL STOCK NUMBER WORK FILE

708% MC - MUNITION CLASS/DIVISION

709* MCD - MUNITION CLASS/DIVISION

710% MCG - MUNITION COMPATIBILITY GROUP

711% MNSN - MUNITION NATIONAL STOCK NUMBER

712* MPD - MUNITION PACKAGE LENGTH

713% MPGH - MUNITION PACKAGE GROSS WEIGHT

714% MPH - MUNITION PACKAGE HEIGHT

715% MPNEW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

716* MPW - MUNITION PACKAGE WEIGHT

717% MSH - MUNITION STACKING HEIGHT (IN PACKAGES)

718% MUPP - NUMBER OF UNITS PER PACKAGE

719% TOTKEY - NUMBER OF RECORDS IN DATA BASE

720% *
721 %kkhkkkkhkkhhkhkkkk SUBROUTINE NAMES sk Ak khkkkkkikkkikkk
722% *
723% CALLED BY: ACTION

724% *
725% CALLS: DETACH -~ RELEASES SPECIFIED FILE FROM PROGRAM CONTROL

726% *
727***************************************************************************
728% *
729 COMMON /PT1/MNSN,MSH,MPH ,MPW ,MPD,MUPP ,MPGW ,MPNBW ,MCG ,MCD ,MC

730 COMMON /PT2/UPTOT,DELTOT, ADDTOT,BTOTAL

731 COMMON /PT3/STKNBR,TOTKEY,KEY

732 CHARACTER MNSN*18,STKNBR*18,MCG*1

733 INTEGER MUPP*4,MC*2 ,MSH*4

734 INTEGER BTOTAL,TOTKEY,KEY

735 REAL MPH,MPW ,MPD,MPGW ,MPNEW ,MCD

736 KEY = 1]

737 REWIND 01

738 1 READ (09°KEY) MSH,MNSN,MPH,MPW ,MPD,MUPP,MPGW ,MPNEW ,MCG,MCD,MC

739 1F (MNSN-NE."******************") GO TO 5

740 KEY = KEY + 1

741 IF (KEY.GT.TOTKEY) GO TO 4

742 GO TO 1

743 5 WRITE (01,2) MSH,MNSN,MPH,MPW ,MPD,MUPP ,MPGW ,MPNEW ,MCG ,MCD,MC
744 BTOTAL, = BTOTAL + !

745 KEY = KEY + 1

746 IF (KEY.GT.TOTKEY) GO TO 4

H-




747 Go TO 1

748% *
749 2 FORMAT (14,A18,3F5.1,14,2F10.4,A1,F3.1,12)

750% *
751 4 CALL DETACH (Ol,ISTAT1, )

752 CALL DETACH (09,ISTATY9, )

753 RETURN

754 END

755% *
756k Kk dkhhkkkhkhkhkr END CLOSE T T
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759% *
760 SUBROUTINE RITE

761% *
762***************************************************************************
763% *
764************* PROGRAM INENTIFICATION hAhkkkhkkkkhkhkkk
765% *
766% THIS ROUTINE WRITES A RECORD TO THE NATIONAL STOCK NUMBER

767% WORK FILE

768% *
769**************************************k************************************
770% *
771***************************************************************************
772% *
77 3% kkkhkkkhkkkkk VARIABLE IDENTIFICATION RhkhkhkhkkRhkkhkkkk
T74% *
775% KEY - INDEX KEY FOR NATIONAI, STOCK NUMBER WORK FILE

776% MC - MUNITION CLASS/DIVISION

777% MCD - MUNITION CLASS/DIVISION

778% MCG - MUNITION COMPATIBILITY GROUP

779% MNSN -~ MUNITION NATIONAL STOCK NUMBER

780%* MPD - MUNITION PACKAGE LENGTH

781% MPGW ~ MUNITION PACKAGE GROSS WEIGHT

782% MPH - MUNITION PACKAGE HEIGHT

783% MPNEW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

784% MPW - MUNITION PACKAGE WEIGHT

785% MSH - MUNITION STACKING HEIGHT (IN PACKAGES)

786%* MUPP - NUMBER OF UNITS PER PACKAGE

787% *
788**************** SUBROUTINE NAMES khkhkhkhkhkhkhkkhkkkkkkkk
789% *
790% CALLED BY:

791* DELREC

792% ITEM

793% *
794% CALLS: NONE

795% *
796***************************************************************************
797% *
798 COMMON /PT1 /MNSN,MSH,MPH,MPW ,MPD,MUPP ,MPGW ,MPNEW ,MCG ,MCD ,MC

799 COMMON /PT3/STKNBR, TOTKEY ,KEY

800 CHARACTER MNSN*18,STKNBR*18,MCG*1

801 INTEGER MUPP*4 ,MC*2 ,MSH*4

802 INTEGER TOTKEY,KEY

803 REAL MPH,MPW ,MPD,MPCW ,MPNHW ,MCD

804 WRITE (09°KEY) MSH,MNSN,MPH,MPW ,MPD,MUPP ,MPGN ,MPNB4 ,MCG ,MCD,MC

805 RETURN

806* *
SO7xA*Rhhhkdkhhkhkkk END RITE Rk Rkkhhkhkhhihhkkk

808 END
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LEVEL 3

LPGEN MAIN

PERFORM START
IF "error switch-l is not on"
THEN
PERFORM OPEN
PERFORM MUNINV
IF "error switch-2 is not on"
THEN
PERFORM STORE
IF "error switch-2 is not on"
THEN
PERFORM FORM
IF "error switch-2 is not on"
THEN
PERFORM CLOSE
IF "error switch-2 is not on"

THEN
PERFORM SPAWN
ELSE !
ENDIF ;
ELSE -
ENDIF
ELSE
ENDIF
ELSE !
ENDIF
ELSE
ENDIF i
END LPGEN
LEVEL 3
START ROUTINE

IF "mode is ASCII"
THEN "print welcome message"
ELSE '"turn on error switch-1 and
print restart message"
ENDIF

END START
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LEVEL 3

OPEN ROUTINE

| "open files NSNDB,MSADB,SBDB,CRSREF, and LPINFO"
"create munition, building, decision variable, and JCL work files"

\ END OPEN
LEVEL 3
g MUNINV ROUTINE

"read in the national stock number of munition
to be entered into inventory"
“search NSNDB to see if this stock number is valid"
o "if invalid print an error message "
: "if valid read in number of lots for this munition"
‘ "then read in number of packages for each lot"
‘ "retrieve necessary munition information for current stock
: number from NSNDB"
"calculate the package volume and density factor (NEW/volume)
“"write information to munition work file for each
! lot of current munition"
"repeat for remaining munitions to be entered into inventory"
"if invalid stock numbers were found ask if user
desires to stop execution"
close "NSNDB"

END MUNINV

LEVEL 3
STORE ROUTINE ]

{
‘ "read in a record from MSADB" !
"search SBDB for a matching TYPE record"
“if a match is not found turn on error switch-2" ‘
. "if a match 1is found then:
calculate the usable building volume; and,
' write a record to the building work file containing
this information'
"repeat for all buildings in MSADB"
! "close SBDB and MSADBY

END STORE




LEVEL 3

FORM ROUTINE

"determine the objective function; number of constraints

based on the number of munitions, number of storage buildings,

and the number of different compatibility group/class combinations;
and the number of decision variables

"format the objective function, constraints, right hand side,

and any other information needed by the LP/600 package"

"write this information to LPINFO"

END FORM
LEVEL 3
CLOSE ROUTINE

"print the cross reference lists"
"close all open files except JCL work file"

END CLOSE
LEVEL 3
SPAWN ROUTINE

"determine USERID and PROBLEM NUMBER"
“calculate core and time limits"
"generate the JCL cards"

"spawn the LP/600 job"

"close the JCL work file"

END SPAWN
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LEVEL 4

MUNINV ROUTINE

PRINT "message telling user to euter first stock number"
READ "first stock number for munition inventory"
DO WHILE '"munition transactions are not complete"
REWIND NSNDB (file code 01)
READ "first record from NSNDB"
DO WHILE '"not end of NSNDB"
IF "a match is found"
THEN '"turn error switch-2 off and exit this DO loop"
ELSE "turn error switch-2 on and read next record"
ENDIF
ENDDO
IF "error switch-2 is on (not found)"
THEN PRINT '"error message as warning using stock number"
ELSE PRINT '"message asking for number of lots
for this munition"
READ "number of lots"
DO WHILE "current number of lots not processed"
PRINT '"message asking for number of packages"
READ 'number of packages for current lot"
ENDDO
"calculate the volume of package"
"calculate the density factor of this munition
mlf = NEW / munition volume"
DO WHILE *all lots have not been processed”
"WRITE "appropriate information to munition work file"
INCREMENT "munition density factor counter by 1"
ENDDO
"identify this particular group/class/category
combination as being in inventory (MGP array)"
READ 'next stock number"
ENDIF
ENDDO
CLOSE "NSNDB"

END MUNINV
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LEVEL 4

STORE ROUTINE

WRITE '"message - program is now calculating -
information about storage facilities”
REWIND MSADB (file code 03)
READ "first record from MSADB"
DO WHILE '"not end of MSADB file"
REWIND SBDB (file code 04)
READ "first record from SBDB" ]
DO WHILE "building type does not match or not end of
IF "building type does match"
THEN "indicate a match"
ELSE
ENDIF .
READ '"next record from SBDB"
ENDDO
IF "no match"
THEN '"print error message and
turn error switch-2 on"
ELSE "calculate building volume"
"write this and other needed information
to building work file"
ENDIF
READ 'mext record from MSADR"
ENDDO
CLOSE '"MSADB and SBDB"
END STORE

LEVEL 4
FORM ROUTINE

PRINT "message - program is generating objective
function and constraints"
WRITE '"file name on LPINFO (file code 08)"
PEFORM OBJCTV
IF "error switch-2 is not on"
THEN
PERFORM MUNITN
PERFORM VOLUME
PERFORM SSET
PERFORM BLDNEW
PERFORM RHANDS
ELSE
ENDIF
CLOSE "munition and building work files, and LPINFO"
END FORM

1-6
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LEVEL 4

OBJCTV ROUTINE

PRINT ‘"message - generating objective function"
"set up the objective function id"
REWIND "munition work file (file code 02)"
READ "first munition from munition work file"
DO WHILE "not end of munition work file"
REWIND "building work file"
READ "first building from building work file"
DO WHILE '"not end of building work file"
SORT "building NEW in descending order"
READ " most restrictive NEW"
DO UNTIL "current restrictive class(NEW) EQ class
(munition NEW)"
"select appropriate building density factor
depending on current munition information"
"calculate objective coefficient EQ
building density factor / munition density factor"
WRITE "this information to LPINFOQO"
WRITE "this information to decision variable work file"
READ '"next most restrictive NEW"

ENDDO
READ '"next building from building work file"
ENDDO
READ '"next munition from munition work file"
ENDDO

WRITE "left over 'coefficient (0) to LPINFO"

END OBJCTV
LEVEL 4
MUNITN ROUTINE

PRINT '"message - generating munition constraints"
REWIND '"decision variable work file (file code 10)"
READ "first decision variable from decision variable work file"
DO WHILE "not end of decision variable work file"
WRITE "munition constraint"

READ "next decision variable from decision variable work file"
ENDDO

END MUNITN




LEVEL 4

VOLUME ROUTINE

PRINT '"message - generating building volume constraints'
REWIND '"building work file (file code 07)"
READ "“first building from building work file"
DO WHILE "not end of building work file"
REWIND '"decision variable work file (file code 10)"
"set up constraint id"
READ "first decision variable from decision variable work file"
DO WHILE "not end of decision variable work file"
WRITE "volume information to LPINFO"
READ '"mext decision variable from decision variable work file"

ENDDO
READ "next building from building work file"
ENDDO
END VOLUME
LEVEL 4
SSET ROUTINE

REWIND "building work file (file code 07)"
READ "first building from building work file"
DO WHILE "not end of building work file"
WRITE "special set identifier"”
READ "first group from MGP"
DO WHILE "not erd of groups"
READ "first class id from current group"
DO WHILE "not end of class ids in this group"
IF "this class is contained in inventory"
THEN WRITE '"decision set variable column id,
subgroup constraint element for this set variable,

and special set constraint clement for this set variable"

ELSE
ENDIF
READ '"next class id from current group"
ENDDO
READ '"next group from MGP"
ENDDO
READ 'mext building from building work file"
ENDDO

END SSET




LEVEL 4
BLDNEW ROUTINE

PRINT "message - generating NEW constraints"
REWIND "building work file (file code 07)"
l READ "first building from building work file"
: DO WHILE '"not end of building work file"
PERFORIM{ NSORT "to sort class NEW in descending order"
READ "first group to be processed"
DO WHILE "al. groups have not been processed (MGP array)"
READ '"first class from current group"
A DO WHILE "all classes in this group are not processed"
I IF "munitious of this class exist in inventory"
THEN "indicate that this class exists for group"

1 ELSE
ENDIF
READ '"next class from current group"
ENDDO
4 IF "current group does exist"
THEN

READ "most restrictive NEW of current building"
DO WHILE "all restrictive NEW of current building
are not processed"
READ "first class in current group (MGP array)"
DO WHILE "all classes in current group have not
been processed"
IF "this class EQ current class associated with
current NEW of current building"
THEN REWIND "decision variable work file (fc 10)"
READ "first decision variable from decision
variable work file"
DO WHILE "not end of decision variable work file"
IF "its group EQ current group and
its class EQ current class"
THEN WRITE "special set variable coefficient
to LPINFO"
WRITE "NEW information to LPINFO"
ELSE
ENDIF
4 READ '"next decision variable from decision"
variable work file"
ENDDO
. ELSE
ENDIF
READ '"next class of current group"
ENDDO
READ '"next most restrictive NEW for
| ’ current building"

, ENDDO
; ELSE
ENDIF
READ '"next group to be processed (MGP array)"
ENDDO
READ '"next building from building work file"
ENDDO
END BLDNEW {

I-9




-

LEVEL 4

NSORT ROUTINE

"sort the NEW of current building in descending order"

END NSORT
LEVEL 4
RHANDS ROUTINE

PRINT '"message - generating right hand side values"
REWIND "munition work file (file code 02)"
READ "first munition from munition work file"
DO WHILE "not end of munition work file"
WRITE "number of packages to LPINFO"
READ '"next munition from munition work file"
ENDDO
REWIND "building work file (file code 07)"
READ "first building from building work file"
DO WHILE '"not end of building work file"
WRITE '"building volume to LPINFO"
WRITE ‘"special set variable RHS = ] to LPINFO"
READ '"next building from building work file"

ENDDO

END RHANDS




Appendix J

i Format Generator Program Flow Chart
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Appendix K

Format Generator Program Source Listing

0001*#RUN * = JOBJECT/LPGEN (NOGO)

0002C MUNITION OPTIMIZATION FRONT END PROGRAM FOR LP/600 18 NOV 79
0003C

0004******************k**************** AKRKAKKKARKRKKARAkAKKKkKRAkRARRkAkhkkhkkhkkhkhkhkkkkkk
0005% *
0006* LPGEN MAIN *
0007% *
0008****************'\'*** AKAKKKKRRKRKARKR KKK KRKEARKAKRARKKKRKARAA AR KAKRAAARKKRRAARARKR R ARk Ak Ak k%
0009%* *
0()10************* PROGRAM IDENTIFICATION khkhkkkhkkkhkkt ik
0011% *
0012% READ 5 INFORMATION FROM THE STANDARD BUILDING DATA BASE,

0013% THE MUNITION STORAGE AREA DATA BASE, AND THE NAITIONAL

0014* STOCK NUMBER DATA BASE

0015% *
0016% READS IN PERCENTAGE OF USABLE VOLUME, ENTERED BY USER

0017% *
0018% CALCULATES THE OBJECTIVE COEFFICIENTS, THE MUNITLONS,

0019% VOLUME, NET EXPLOSIVE WELGHT (NE4) CONSTRAINTS,

0020% AND RIGHT HAND SIDE VALUES

0021% *
0022% FORMATS THE DATA FOR INPUT INTO THE MIXED INTEGER

0023% LINEAR PROGRAMMING LP/600 SOFTWARE PACKAGFE

0024% *
0025* CREATES THE NECESSARY JOB CONTROL LANGUAGE

0026* *
0027* PRODUCED BY

0028% *
0029% MIKE GUSMUS

0030* *
003 l********************************* AAkRKAKKKKKKAKKARKRRKAAKRR KRR AKARRRRAA KRRk hkhkk kkk
0032# *
00313% THIS PROGRAM IS DESIGNED FOR OPLRATION ON HONEYWELL 600

0034% OR 6000 SERIES COMPUTER. SYSTEMS THAT HAVE THE LP600

0035% SYSTEM APPLICATIONS PACKAGE

0036* *
0037% REFERENCE HONEYWELI. MANUALS BPS50, BQOl, BQ19, BQ20,

0038* BQ21,BQ22,DA87,DA8S

0039* *
0040% THIS PROGRAM CONSISTS OF A MAIN DRIVER AND 15 SUBROUTINES

0041% *
002;********************************* AhkAARAARAXKRARRAAKKKRKAKRRRRARR ARk ARk kkkkkk ki
0043* *



i
j 0044************* VAR'[ABLE IDENTIF[CAT[ON AARKKAAKKRARAKRR
[ 0045% *
0046* SW1 ~ SWITCH THAT IDENTIFIES MODE OF OPERATION
0047% 1 - BCD 0 - ASCII
’ 0048* *
! 0049* SW3 - ERROR IDENTIFICATION SWITCH
L 0050% 0 -~ NO ERROR 1 -~ ERROR
0051% *
[ 0052**************** SUBROUTINE NAMES KAk hddkhkkkikkikkkkk
( 0053* *
L 0054* CALLED BY: NONE
; 0055% *
‘ 0056% CALLS:
| 0057* START - CHECKS MODE OF OPERATION
| . 0058% *
3 0059% OPEN ~ OPENS NECESSARY FILES
f 0060% *
| 0061%* MUNINV - READ IN THE NUMITION INVENTORY
| 0062% x
: f 0063% STORE - CALCULATES BUILDING VOLUME
. 0064% *
; 0065% FORM - DRIVER THAT CONTROLS FORMULATION OF OBJECTIVE
| 0066* FUNCTION; MUNITION, VOLUME, AND NEW CONSTRAINTS;
\ 0067% SPECIAL SET VARIABLES; AND RIGHT HAND SIDE VALUES
! 0068* *
& 0069% CLOSE - WRITES GROUP, CLASS, AND MUNTION CROSS
f 0070% REFERENCE LISTS
f 0071% *
; 0072% SPAWN - CREATES JCL FOR LP/600 AND SUBMITS THE JOB
| 0073% TO COMPUTER
i 007%% *
: 0()75***************************************************************************
0076% *
0077 COMMON /PT2/ MITOT,MGP ,MGPCNT
0078 COMMON /PT3/ AISLE,BVOL,ROOF,LEN,WID,RAD,SWHI
0079 COMMON /PT4/ TMTOT,IRECTL
0080 COMMON /PTS5/ IROW,ISS
0081 CHARACTER ROOF*3
0082 INTEGER SW1%1,6SW3*1 ,MITOT*4,TMTOT*4,MGP(7,12)
0083 REAL MLF,MLFARY (500)
0084 SWl =0
0085 SW3 =0
0086 CALL START (SWl)
- 0087 IF (SW1.EQ.1) GO TO 1
0088 CALL OPEN
0089 CALL MUNINV (SW3)
0090 IF (SW3.EQ.1) GO TO 1
. 0091 CALL STORE (SW3)
0092 IF (SW3.EQ.1) GO TO 1
0093 CALL FORM (SW3)
0094 IF (SW3.EQ.1) GO TO 1
0095 CALL CLOSE (SW3)
0096 IF(SW3.EQ.1) GO TO 1
0097 CALL SPAWN
» 0098 1 STOP
0099 END
0100**************** END MAIN AhhhARARRRARRRRARR

K-2
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D102 hhhAkhkRAKARKRKXKKKAKRRKAKKKRKKRAKKR KA ARKRKKKAKKARAKKAXKA kAR hKkkhkhkkkhkhkkk kdhk Xk kk

0103%* *
0104 SUBROUTINE START (SW1)

0105% *
0106***************************************************************************
0107% *
0 108k kkkkkkkkkk kk PROGRAM IDENTIFICATION AARRR A& Ak AR hk
0109* *
0110% IF MODE OF OPERATION IS ASCII

0111%* THEN PRINT WELCOME MESSAGE AND RETURN

0112% ELSE TURN ON ERROR SWITCH, PRINT RESTART MESSAGE AND RETURN

0113 *
O114%AAKAKRKAKAKKRKAKRAKKKKRAKRKARKAKA KKK KKKKKRKRRKKAAKRKRKRAKRKARRRARRKAR AR XA ARk ARk A hhkk
0115% *
D116% % kkkkkkkhkhhkhkhkhkhhkhkhkkhkhhkkhhhkhkihkhkkkkhkhhhkhkhkkhkhkhkhkkhkhhkhkhhkhkhkhhkkkkkhkhhkhkkkkkhkkk
0117% *
01 18%**+kkkkkkkk ki VARIABLE IDENTIFICATION ThR kR KKKk Ak K
0119* *
0120% MODE(2) - SYSTEM IDENTIFICATION OF MODE OF OPERATION

0121%* SW1 - SWITCH THAT IDENTIFIES THE MODE OF OPERATION TO PROGRAM

0122% - *
0123%kkkkkkhkkkkkkkhk SUBROUTINE NAMES dek dek ki ok ok kkk kkkkkk
0124* *
0125% CALLED BY: MAIN

0126% *
0127% CALLS: NONE

0128% *
0129%kkhkhkAhhAKRKkKKRAKAkKAKKAAKAKRKAKKAKRKAKAKRKKAKRKA AR AKX RKARARAR KA AR A Ak hhkhhkhhkkkk
0130%* *
0131 INTEGER SW1*1

0132 IF (MODE(2).EQ 0)GO TO 3

0133 WRITE (6,4)

0134 GO TO 1

0135 3 SWl =1

0136 WRITE (6,2)

0137* *

0138 2 FORMAT (5X,"PLEASE RESTART USING “RUN‘")
0139 4 FORMAT (5X,'"WELCOME TO THE INVENTORY PROGRAM"//) I
0140 1 RETURN

0141 END
0142% *
014 Yekhkkdhhkhkdkkkh END START Rk kok &k dok kokk ok kk kokk ok




R/

D145 kkhkkhkhRhAkhhhhhhhkkhhAkhk Ak hhhhkhAk AhkAkAXARAXARAKRKARR AR KA RAAARRKk khkAhkk kkkkkkk

0l46% *
0147 SUBROUTINE OPEN

0148%* *
OLAGRARIAKKAKKKKAK AR KAAKRAKA KRR AAKKKRRRAKARKKKRRAR KRR KK Rk Rk Ak kK khhhhhhkkhkhhkk
0150* *
0151 *kkrkhkhhhkkk PROGRAM IDENTIFICATION Rkkkkhkkhkkkk
0152* *
0153* THIS ROUTINE ATTACHES OR CREATES THE NECESSARY INPUT/OUTPUT FILES
0154% x
0155% ** THE CALL ROUTINES ARE SYSTEM DEPENDENT **
D156%kkknkhRARKKIRAIRRKIRKKAAKKARK KKK ARRA KRk A kR & Ak KAk ARk kk ik kkkkkk kkkkkkk ki k
0157* ' *
0158%kkhkhkhhkhRkhRhkRA KR KRR KAK KRR RAKIRK KK KARIRRKKKKKXAKRARRKRRRRRARKKIRAARAKRA ANk
0159* *
0160k kkkkAkkkkhkk VARTABLE IDENTIFICATION kkkkkkhhhkhk
0161* *
0162* ISTAT1 - FILE 01 STATUS SWITCH

0163*% ISTAT2 -~ FILE 02 STATUS SWITCH

0164* ISTAT3 - FILE 03 STATUS SWITCH

0165* ISTAT4 - FILE 04 STATUS SWITCH

0166* ISTAT7 - FILE 07 STATUS SWITCH

0l67*% ISTAT8 - FILE 08 STATUS SWITCH

0i68* ISTAT9 - FILE 09 STATUS SWITCH

0169% ISTA1O - FILE 10 STATUS SWITCH

0170* ISTAll - FILE 11 STATUS SWITCH

0171* *
0172k *kkkkkkdkikkhkhx SUBROUTINE NAMES khkkhkkhkhhhkhkrhkkk
0173* *
0174% CALLED BY: MAIN

0175%* *
0176* CALLS:

0177* ATTACH - ATTACHES PERMANENT FILE

0178% CREATE ~ CREATES A TEMPORARY FILE

0179* RANSIZ - DEFINES RECORD SIZE FOR RANDOM FILE

0180* FMEDIA - DEFINES TYPE OF FILE

0181* *
Q182 kkhAARAAKKKKKKRRKKRKKKKKRKRKKRKKKRKKKRKRRRKAKRKRRKRKKAAARAA AR ARk khRkR Rk ARk Ak Ak kkk
0183% *
0184 CALL ATTACH (01,"79C06/DATA/NSNDB;",3,0,ISTATL, )

0185 CALL CREATE (02,500,1,ISTAT2)

0186 CALL RANSIZ (02,17,0)

0187 CALL ATTACH (03,"79C06/DATA/MSADB;",3,0,ISTAT3, )

0188 CALL ATTACH (04,"79C06/DATA/SBDB;",3,0,ISTAT4, )

0189 CALL CREATE (07,400,1,ISTAT?)

0190 CALL RANSIZ (07,15,0)

0191 CALL ATTACH (08,"79C06/DATA/LPINFO;",3,0,1STATS, )

0192 CALL FMEDIA (08,0)

0193 CALL CREATE (09,10,0,ISTAT9)

0194 CALL CREATE (10,2000,1,1STAl0, )

0195 CALL RANSIZ (10,5,0)

0196 CALL ATTACH (11,"79C06/DATA/CRSREF;",3,0,ISTAll, )

0197 CALL FMEDIA (11,0)

0198 RETURN

0199 END

0200% *
0201**************** END OPEN ARARRRRXARRR AR AR RA AR
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0203 Kk hkkhhk kAR ARKKKKIKR AR KIARKRRKARKAKRKARKAKRA KK AKX KA KRR KKKARRAAKK A A KKKk kkkkk kkk kkkk

0204% *
0205 SUBROUTINE MUNINV (SW3)

0206% *
0207***************************************************************************
0208%* *
0209%kkkkkkkkkhkk PROGRAM TDENTIFICATION khkhkkhkhkhkhkkkkk
0210%* *
0211% READS MUNITION STOCK NUMBEK FROM TERMINAL THEN SEARCHES

0212% NSNDB TO VERIFY ITS EXISTANCE

0213* *
0214% USES DATA FROM NSNDB TO CAI.CULATE THE MUNITION DENSITY

0215% FACTOR AND VOLUME FOR AN INDIVIDUAL PACKAGE OF CURRENT

0216% MUNITION AND WRITES THIS DATA TO TEMPORARY WORK FILE

0217 *
0218% WRITES MUNITION CROSS REFERFNCE LIST TO CRSREF FILE

0219%* *
0220 kkhkkhkhkKhkAhkAkKhkKKKKKAKKRAKAKkkhkhRkAhhhkhkkkkkkkkkhhhhkkkkkhhkhhkhkkkkhkhkhkhkkkkkkkkkk
0221% *
0222%khkhkARKkhkRAKRKARRKAKKRKKK KRRk RRRKIKKR KAk AkkAkkkkhkhhkhkkhhkhkhkdhhkhhkhikkhkhkhkhhkkkikkkk
0223* *
0224%kkkkkkkkkkkk VARIABLE IDENTIFICATION hkkkkhkkhAkhxk
0225% *
0226%* CAT - MUNITION CATEGORY

0227* CLASS - MUNITION CLASS

0228%* GROUP - MUNITION COMPATIBILLITY GROUP

0229* GRIT - PACKAGE GROSS WEIGHT

0230%* H - MUNITION PACKAGE HEIGHT

0231* I - INDEX

0232% IT -~ INDEX

0233* J - INDEX

0234% L - MUNITION PACKAGE LENGTH

0235% LOTS - NUMBER OF DIFFERENT LOTS PER MUNITION

0236% MGP -~ MATRIX CONTAINING TDENTIFICATION OF DIFFERENT GROUP/

0237* CLASS COMBINATIONS IN INVENTORY

0238* MGPCNT - NUMBER OF GROUP/CLASS COMBINATIONS STORED IN MGP

0239% MIKEY ~ INDEX KEY FOR INVENTORY WORK FILE

0240* MITOT - NUMBER OF MUNITION/LOT COMBINATIONS IN INVENTORY

0241% MLF - MUNITION DENSITY FACTOR (NEW/VOL)

0242% NEW - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

0243* NSTKNR - MUNITION NATIONAL STOCK NUMBER

N244% PACK - NUMBER OF PACKAGES IN CURRENT MUNITIUN/LOT COMBINATION

0245% PACKAG - SAME AS ABOVE

0246% STACK - NUMBER OF PACKAGES THAT CAN BE STACKED IN COLUMN

0247% STKNR - MUNITION NATIONAL STOCK NUMBER

0248%* SW3 - ERROR SWITCH: O - NO ERROR, 1 = ERROK

0249* UNITS - UNITS CONTAINED IN A PACKAGE

0250%* VOL - MUNITION PACKAGE VOLUME

0251% W - MUNITION PACKAGE WIDTH

0252* *
0253%khkkrkhhkhikhkhhk SUBROUTINE MNAMicS Akhkkhkkhkkhkhkkhkhkhkkkk
0254% *
0255% CALLED BY: MAIN

0256% *
0257% CALLS: DETACH ~ RELEASES SPECIFIED FILE FROM PROGRAM CONTROL

0258%* *
0259***********************************************k***************************
0260% *

K=5




0261
0262
0263
0264
0265
0266
0267
0268
0269
0270
0271
0272
0273
0274
0275
0276
0277
0278
0279
0280%*
0281%*
0282%
0283
0284
0285%
0286*
0287%
0288
0289
0290
0291
0292
0293
0294
0295
0296
0297
0298
0299
0300
0301
0302
0303
0304
0305
0306
0307
0308
0308.1
0309
0310
0311
0312
0313
0314
0315
0316
0317
0318

13
21

25

30

9

INTEGER MIKEY*4 ,MITOT*4,MGP(7,12),PACK*4(50),STACK*4,
CAT*2 ,UNITS*4,SW3

REAL MLF,L,NEW

CHARACTER CLASS*3, ANSWER*1

CHARACTER GROUP*1,NSTKNR*18,STKNR*18

COMMON /PT2/MITOT ,MGP,MGPCNT

SW3 =0

I =0

J=0

MGPCNT = 0

MIKEY = 1

WRITE (6,1)

CO TO 21

WRITE (6,22)

READ ,NMSTKNR

IF (NSTKNR.EQ."*") GO TO 3

REWIND 01

READ (01,4,END=5) STACK, STKNR,H,W,L,UNITS,GRWT,NEW,GROUP,CLASS, CAT

IF (NSTKNR.NE.STKNR) GO TO 6

EXCLUDES MUNITION IF NEW = O

IF (NEW.GT.0.)GO TO 25
WRITE (6,26) STKNR

TURNS ON GROUP/CLASS ELEMENT IN MGP MATRIX

GO
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF
IF

DO

TO 13

(GROUP.EQ."A")
(GROUP. EQ."B")
(GROUP.EQ."C")
(GROUP. EQ."D")
(GROUP.EQ."E")
(GROUP. EQ."F")
(GROUP. EQ."G")
(GROUP.EQ."H")
(GROUP.EQ."J")
(GROUP. EQ. "K")
(GROUP. EQ."L")
(GROUP.EQ."S")

J=1
J=2
J=3
J=b
J=5
J=6
J=7
J=8 ]
J=9 d
J=10 *
J=11
J=12

(CLASS.EQ."1.1") II=1
(CLASS.EQ."1,2".AND.CAT.EQ.18) 11=2
(CLASS.EQ."1.2" .AND.CAT.EQ.12) II=3
(CLASS.EQ."1.2".AND.CAT.EQ.08) II=4
(CLASS.EQ."1.2".AND.CAT.EQ.04) II=5
(CLASS.EQ."1.3") II=6
(CLASS.EQ."1.4") II=7
(I11.EQ.0.0R.J.EQ.0) GO TO 18
(MGP(11,J).NE.0) GO TO 30

MGP(II,J) = 1
MGPCNT = MGPCNT + 1
WRITE (6,7) NSTKNK
READ ,LOTS

91 =1,L0TS

WRITE (6,10) I
READ ,PACK(I)
CONTINUE

VOL = H*W*L
MLF = NEW/VOL




0319* *

0320% WRITES MUNITION/LOT INFORMATION TO WORK FILE
0321%* *
0322 DO 12 I = 1,LOTS
‘ 0323 WRITE (02°MIKEY) I,NSTKNR,PACK(I),STACK,VOL,NBW,MLF,J,I1
! 0324 MIKEY = MIKEY + 1
0325 12  CONTINUE
0326 GO TO 13
0327% *
0328% kkkkk FATAL ERROR MESSAGE
0329*% *
0330 18 WRITE (6,19) NSTKNR,GROUP,CLASS,CAT
0331 SW3 = 1
) 01332 GO TO 13
0333% * WARNINC MESSAGE
0334% *
0335 5 WRITE (6,14) NSTKNR
0336 GO TO 13
‘ N 0337 3  WRITE (6,23)
i 0338 READ ,ANSWER
| 0339 IF (ANSWER.NE."N". AND. ANSYER-NE."Y") GO TO 3
; 0340 IF (ANSWER. EQ."N") GO TO 24
: 0341% *
0342% IF ANSWER = "Y" PROGRAM WILL STOP **%*
0343% *
0344 W3 =1 ‘
0345 GO TO 20 i
0346 24 RBAIND 11 .
0347 WRITE (11,15) :
0348 MITOT = MIKEY - 1 ‘
0349 MIKEY = 1
0350% *
0351%* WRITES MUNITION CROSS REFERENCE LISTS
0352% *
_ 0353 17 READ (02°MIKEY) LOT,NSTKNR,PACKAG,STACK,VOL,NEW ,MLF,IGP,ICL
) 0354 M = MIKEY
! 0355 WRITE (11,16) M,NSTKNR,LOT,PACKAG 4
0356 MIKEY = MIKEY + 1 4
0357 IF (MIKEY.LE.MITOT) GO TO 17 ]
0358%* * ¥
0359 1  FORMAT (5X,"ENTER THE NATIONAL STOCK NUMBER OF MUNITION TO BE", 4
0360 & /10X,"ENTERED IN INVENTORY AND HIT RETURN KEY"/,
- 0361 & 10X,"IF FINISHED ENTER “*° AND HIT RETURN")
, 0362*% *
0363 4  FORMAT (14,A18,3F5.1,14,2F10.4,A1,A3,12)
0364* *
0365 7 FORMAT (/5X,"ENTER THE NUMBER OF LOTS FOR MUNITION ",bAl8)
' 0366* *
0367 10  FORMAT (5X."ENTER THE NUMBER OF PACKAGES FOR LOT ",12)
' 0368%* *
0369 14  FORMAT (2X,"** WARNING ** STuCK NUMBER ",6Al8,/5X,
0370 & "DOES NOT RESIDE IN NSNDB -- MUNITION WILL NOT BE ACCEPTED"//) ]
0371% * .
0372 15 FORMAT (10X,"MUNITION TNVENTORY CROSS REFERENCE LIST"/,
0373 & 5X,"ID NR",5X,"STOCK NUMBER",8X,"LOT",5X,"PACKAGES"//)
0374* * ;
0375 16  FORMAT (6X,14,2X,A18,5X,12,8X,14) ;
0376* *

K=7




0377
0378
0379
0380*
0381
0382*
0383
0384%
0385
0386*
0387
0388
0389
0390*

0391 *%xkkkkkhhkhhkhhk

19
&
&
22
23
26

20

FORMAT (/5X,"MUNITION ",A18," HAS INVALID DATA IN GROUP,CLASS, "

“OR CAT",/10X,"VALUES ARE: ",Al1,",",A3,",",12/,
/20X,"CAUSING PROGRAM TO TERMINATE...."/)

FORMAT (/S5X,"ENTER NEXT STOCK NR OR “*‘ IF FINISHED")

FORMAT (/5X,"DO YOU WISH TO STOP PROGRAM NOW? (Y OR N)')

FORMAT (/5X,"STOCK NUMBER ",A18," IS REJECTED BECAUSE NBW = 0"/)

CALL DETACH (01,ISTATI1, )

RETURN
END

*
END MUNINV Kkkkkhkkkkkkhkkkkk
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0393k kkkkkhkkhhhkhkhAkhkhkAhRRhAkAhAkXkhAAA XK AKX AAA KKK KRR A AAARRAR AR AR A AR AhARkhkkkkhkkk

0394% *
0395 SUBROUTINE STORE (SW3)

0396* *
0397**********************************k****************************************
0398% *
0399************* PROCRAM IDENTIFICATION khkkkkkkkkkkkk
0400%* *
0401%* READS IN THE BUILDING INFORMATION FROM MSADB AND SBDB

0402%

0403%* READS THE USABLE BUILDINC VOLUME PERCENTAGE FROM TERMINAL

0404%

0405% CALCULATES THE BUILDING VOLUME

0406% *
0407*% WRITES NECESSARY INFORMATION TO TEMPORARY WORK FILE

0408%* *
0409***************************************************************************
0410% *
0411***************************************************************************
0412% *
0413************* VARIABLE IDENTIFICATION kkkkhkkkkhkhkhkkk
0414% *
0415% AISLE -~ PERCENTAGE OF USABLE BUILDING VOLUME

0416% ANSWER - VALUE: Y - YES, N - NO

0417% BNUMB - BUILDING NUMBER

0418%* BVOL - BUILDING VOLUME

0419% BNAME - BUILDING NAME

0420% BTYPE - STANDARD BUILDING TYPE

0421% Cll - NBd FOR CLASS/DIV 1.1l

0422% C1204 - NEW FOR CLASS/DIV/CAT 1.2 04

0423% Cl1208 - NBY FOR CLASS/DIV/CAT 1.2 08

0424% C1212 - NEW FOR CLASS/DIV/CAT 1.2 12

0425% C1218 - NEW FOR CLASS/DIV/CAT 1.2 18

0426% Cl13 - NEW FOR CLASS/DIV 1.3

0427% Cl4 - NEW FOR CLASS/DIV 1.4

0428% DTHICK - DOOR THICKNESS

0429% EHI - ENTRANCE HEIGHT

0430* EWID - ENTRANCE WIDTH

0431% LEN - BUILDING LENGTH

0432*% MAXWT - BUILDING GROSS STORACGE CAPACITY

0433% NAME - BUILDING NAME

04134% RAD -~ RADIUS OF IGLOO ROOK

0435% ROOF - BUILDING ROOF STYLE: RND - ICLOO, FLT - OTHER

0436% RT ~ ROOF THICKNESS

0437% W3 - ERROR SAITCH: O - NO ERROR, 1 - ERROR

04138* SWHI - BUILDING SIDE WALL HEIGHT

0439% TMKEY - INDEX KEY FOR BUILDING WORK FILE

0440% TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE AREA

0441% TYPE - BUILDING TYPE

0442% WID - BUILDING WIDTH

0443% WT ~ WALL THICKNESS

0444% ' *
0445kkkkkkhhkhhhkhkk SUBROUTINE NAMES RhkkhkRkkhhkkhkhhkkhk
0446% *
0447*% CALLED BY: MAIN

0448%* *
0449% CALLS:

0450% BLDVOL - TO CALCULATE USABLE BUILDING VOLUME
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0451%
0452%
0453k RRKKRKkIRKKRKRKRKAKKKARKKKRARK KRR R KRR KA KA RAR Kk kX kA dkdkk kkkkkkkhk kkkkkkdkhkk

0454%
0455
0456
0457
0458
0459
0460
0461
0462
0463
0464
0465
0466%*
0467%
0468*
0469*
0470
0471
0472
0473
0474
0475
0476
0477
0478
0479
0480
0481
0482
0483
0484%
0485%
0486%
0487
0488
0489
0490%
0491%*
0492%
0493
0494
0495
0496
0497
0498%
0499
0500%*
0501
0502*%
0503
0504*
0505
0506
0507
0508%*

15

DETACH - RELEASES SPECIFIED FILE FROM PROGRAM CONTROL
*

x
INTEGER SW3*1,TMKEY*4,TMTOT*4,TYPE*2,BTYPE*2
INTEGER *7 C11,C1204,C1208,C1212,C1218,C13,Cl4
CHARACTER NAME*6 ,BNAME*6 ,ROOF*3,ANSJER* 1, BNUMB*6
REAL MAXWT,LEN
COMMON /PT3/ AISLE,BVOL,ROOF,LEN,WID,RAD,SWHI
COMMON /PT4/ TMTOT,IRECTL
M3 =0
TMKEY = 1
WRITE (6,1)

WRITE (6,11)
READ ,ANSWER
*
IF ANSWER = "Y" READ IN AISLE FOR EVERY BUILDING
IF ANSVER = "N" READ IN ONE AISLE THAT IS USED FOR ALL BUILDINGS
*
IF (ANSWER.NE."N".AND.ANSVER.NE."Y") GO TO 15
IF (ANSWER.EQ."Y") GO TO 12
WRITE (6,10)
READ ,AISLE
REWIND 03
READ (03,2,END=3) TYPE,NAME,BNUMB,C11,C1204,C1208,C1212,C1218,C13,Cl4
IF (ANSWER.EQ."N") GO TO 14
WRITE (6,13) BNUMB
READ ,AISLE
REAIND 04
READ (04,4,END=5) BTYPE,BNAME,ROOF,LEN,WID,RAD,SWHI,WT,RT,EHI,

& BJID,DTHICK,MAXWT

IF (TYPE.NE.BTYPE) GO TO 6
CALL BLDVOL

WRITES BUILDING INFORMATION TO WORK FILE
*
WRITE (07°TMKEY) TYPE,BNUMB,BVOL,C11,C1218,C1212,C1208,C1204,C13,Cl4
TMKEY = TMKEY + 1
GO TO 8

kkkk*x FATAL ERROR MESSAGE
WRITE (6,9) BNUMB,TYPE
SW3 =1
TMTOT = TMKEY - 1
CALL DETACH (03,ISTAT3, )
CALL DETACH (04,ISTAT4, )
FORMAT (//5X,"STORAGE FACILITY DATA IS NOJ BEING GENERATED"//)
FORMAT (12,2A6,717)
FORMAT (12,A6,A3,3F6.2,F5.2,2F4.2,2F5.2,F4.2,F7.2)
FORMAT (5X,"BUILDING - ",A6," IS TDENTIFIED AS TYPE ",12/,

10X,"BUT THIS TYPE OF BUILDING IS NOT DEFINED IN THE SBDB,"/,
5X,'"***k% FATAL ERROR --- PROGRAM 1S NOW TERMINATING ...."//)
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0509 10  FORMAT (S5X,"ENTER THE PERCENTAGE OF BUILDING VOLUME THAT"/,

0510 & 10X,"1IS CONSIDERED USABLE, E.G., 75.8") ;
0511% N !
0512 11 FORMAT (/5X,"PLEASF READ THIS QUESTION CAREFULLY...",

0513 & //8X,"DO YOU WISH TO ENTER A DIFFERENT PERCENTAGE OF USABLE",

0514 & /5X,"VOLUME FOR EACH BUILDING? (Y OR N)") 1
0515% *

0516 13  FORMAT (/S5X,"ENTER THE PERCENTAGE OF USABLE VOLUME FOR BUILDING ",

0517 & A6," E.G.,75.8")

0518 RETURN

0519 END

0520% *
052]_**************** "ND STORE ok dok kK dkk kkk kk kkkkk




0523%kRAAKRRKARKARAKARRRKARS kR Ak KAk hhhk Rk hhhkhkkkhhhhkhdhk ik ik kkkkh ik kkkkikkk

0524% *
0525 SUBROUTINE BLDVOL
0526% *
0527%kkkkkhkkhkhhkhhkhhhhhhhhhhhhhhkhhhhhhhhkihhhhhkhhhhihhkhhhhhhhkikhkhhkhhhhkhkhhkikk
0528% *
0520%kkkkkhhkhkhkkhk PROGRAM IDENTIFICATION Khkhkkhkhkkhikx
0530* *
0531% CALCULATES THE USABLE BUILDING VOLUME FOR EACH BUILDING
0532% BASED ON BUILDING DESIGN
0533* *
0534 kRkkkhkhkhkhkhkhhhhkkhkhkkhkRAkkhkkhhkhhkhkhkhkhkkkkkhkhkhhhikhkhhkh kkhhihh ki sk ik kikdkkkkkkkkk
0535%* *
0536 kkhkkkhkhkkhkhhkhkhkhhRhkhhhk AR RIKRAKKRKKRIRAKKIXKKKKRKRRKKKKKKKKKKARAR KRk Rkkkkkkkhkkk
0537% *
0538xkkkkhhkkhkhkk VARIABLE IDENTIFICATION Khkhkkhkkkkhkk ki
0539% *
0540%* AISLE - PERCENTAGE OF USABLE BUILDING VOLUME
0541% BAREA - BUILDING AREA
0542% BVOL - BUILDING VOLUME
0543% DELTA -~ PART OF SEGMENT AREA CALCULATION
0544% LEN - BUILDING LENGTH
0545% PI - CONSTANT
0546%* RAD - RADIUS OF IGLOO ROOF
0547* ROOF -~ STYLE OF BUILDING: RND - IGLOO FLT - OTHER
0548% SEG - ARC LENGTH
0549% SWHI - BUILDING SIDE WALL HEIGHT
0550% THETA - ANGLE OF SEGMENT
0551% WID - BUILDING WIDTH
0552%
0553%* FUNCTIONS:
0554%
0555% ARCSIN - SYSTEM FUNCTION
0556% COS - SYSTEM FUNCTION
0557% *
0558k K kddkk hkkkkkkhk SUBROUTINE NAMES hkkdkkkkkdkdkkikkkkkk
0559% *
0560%* CALLED BY: STORE
0561% *
0562% CALLS:
0563% FUNCTIONS:
0564% ARCSIN AND COS
0565* *
0566kkhkkhhhhhhhhkRhkARRARAARARRRRRR ARk hhkhkkkkkkhhkhkhkhhkkhhhkkhhkhkhkhhhhhhk hhkhkhdkdh ki
0567% *
0568 REAL LEN
0569 CHARACTER ROOF*3
0570 COMMON /PT3/ AISLE,BVOL,ROOF,LEN,WID,RAD SWHI
0571 PI = 3.1415926536
0572 BAREA = LENWID
0573 IF (ROOF.EQ."RND") GO TO 1
0574 BVOL = BAREA*SWHI
0575 GO TO 2
0576 1 IF (RAD.GT..51ID) GO TO 3
0577 BVOL = , SA*PI*RAD*RAD*LEN+BAREA*SWHI
0578 GO TO 2
0579 3 THETA = 2*ARCSIN(WID/(2*RAD))
0580 SEG = RAD*THETA

K-12




T

0581

DELTA = RAD*COS(THETA/2)

0582 BAREA = . 5% (RAD*SEG-WID*DELTA)

0583 BVOL = (BAREA + WID*SWHI)*LEN

0584 2 BVOL =BVOL*AISLE/100

0585 RETURN

0586 END

0587% *
05884k kkkhkhhkkhhkkk END BLDVOL Rk kkdedd ok ik kk ik




0590 kkhkhkhkhkhkhkRAARKARKAKRARKRKRXkkhAhkkAhkhkhAhkkkhhkhhkkhkhkhkhkhkdhkhdkdkkkkkikkikk ik kkk

0591%* *
0592 SUBROUTINE FORM (SW3)

0593* *
0594 kkdedkkhkkhkdhhhkhRRRk kkkkkkkkkkkkhkkirhhhkkkkkkkkkhhkhihhhhhhkhhrk kkhikkhkkk i hkkk
0595% *
059 6**kk dek kkk ki k k PROGRAM IDENTIFICATION Kk ko ok ok kkkk ok
0597% *
0598% THE DRIVER ROUTINE FOR FORMATTING THL OBJECTIVE FUNCTION,

0599* CONSTRAINTS, SPECIAL SET VARIABLES, AND RIGHT HAND SIDE VALUES

0600%* USED BY LP600

0601% *
0602* CLOSES OPEN FILES EXECPT FOR JCL FILE

0603* *
D604k kkkkhkhhhkhhkkkhkkkhkkhkkkhkkikhdhkAhkk kkhdkkhkkkkkkkkkkhkhhkdhkAkkhkkkhkkhhkhkrkkk
0605% *
0606 % hkkhkkkhkhkkkhikhkdkhhh ik ik kikkkAAxRIhK kkkkk Ak kdk %k dk ks dkkhkddks ki kkkirkkk
0607* *
0608k khkkAkkkkkkk VARIABLE IDENTIFICATION dedk sk dedk ke ki k
0609* *
0610% ISTAT2 - FILE STATUS SWITCH FOR FILE 02

0611%* ISTAT7 - FILE STATUS SWITCH FOR FILE 07

0612% ISTAT8 - FILE STATUS SYITCH FOR FILE 08

0613% ISTALO0 ~ FILE STATUS SWITCH FOR FILE 10

0614% SW3 - ERROR CONDITION SWITCH: O - NO ERROR, 1 - ERROR

0615% *
061 6%kkkhkkkhkhkkhkkikikk SUBROUTINE NAMES o % & Jok do dode dode de ke k k ke k ok k
0617% *
0618% CALLED BY: MAIN

0619% *
0620% CALLS:

0621% OBJECTV - GENERATES OBJECTIVE FUNCTION COEFFICIENTS

0622% MUNITN - GENERATES MUNITION CONSTRAINTS

0623% VOLUME - GENERATES BUILDING VOLUME CONSTRAINTS

0624* SSET - GENERATES SPECIAL SET VARIABLES USED FOR

0625% CONSTRAINT EXCLUSION

0626% BLDNEW - GENERATES SUBGROUP CONSTRAINTS

0627% RHANDS - GENERATES RIGHT HAND SIDE VALUES FOR CONSTRAINTS
0628% DETACH - RELEASES SPECIFIED FILE FROM PROGRAM CONTROL

0629*% *
0630*************************************************t*************************
0631% *
0632 COMMON /PT2/ MITOT,MGP,MGPCNT

0633 COMMON /PT4/ TMTOT,IRECTL

0634 COMMON /PT5/ IROW,ISS

0635 INTEGER TMTOT,SW3

0636 W3 =0

0637 WRITE (06,1)

0638 REWIND 08

0639% *
0640* THIS WRITES FILE NAME OF FILE LPINFO ~ USED BY LP600

0641% *
0642 WRITE (08,2)

0643 CALL OBJCTV (SW3)

0644 IF (SW3.EQ.1) GO TO 4

0645 CALL MUNITN

0646 CALL VOLUME

0647 CALL SSET
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0648 CALL BLDNBW
0649 CALL RHANDS
0650 CALL DETACH (02,ISTAT2, )
: 0651 CALL DETACH (07,ISTAT7, )
t 0652 CALL DETACH (08,1STATS, )
0653 CALL DETACH (10,ISTAlO, )
0654*% *
0655 1 FORMAT (5X,"GENERATING OBJECTIVE FUNCTION AND CONSTRAINTS NGW,",
0656 & /J10X,"PLEASE WAIT...."/)
0657% *

0658 2 FORMAT ("FILE AMMO")

0659 4 RETURN

0660 END

0661* *
. 066 2% kkkk kkkkkkkkikkk END FORM Rk gk ek & ek e ok Kk




0664 kkkkkhhhhkkhhhkhkkhhhkhhhhhhkhkhkhkkhhhhhhhhkihhhhkkhkhkkhkhik ki kkkhidhhddhhkkkkkki

0665* *
0666 SUBROUTINE OBJCTV (SW3)

0667* *
0668 hkkkhkkhhhhhhhkhkkkkkkkhkhhkhkhkkkhikhhhkhhhrhkhhkhkhhikh hhk kkkhkdk kkkhh khkkkkn ki
0669% *
0670 kkkkkkkkkik PROCRAM IDENTIFICATION Kk kkdkdk ki k
0671%* *
0672*% RESPONSIBLE FOR DEVELOPING THE OBJECTIVE COEFFIEIENTS,

0673* FORMATTING AND WRITING THEM TO LPINFO

0674* *
0675%kAkkkkkkkhhhikkdkhhkihkhkkkhhrhhkkhhhkihhidkkkrkkihnkhid ki khkhkkkkk sk kkkix
0676* *
A T e T T T T T ]
0678* *
0679k kkkkikhhdkkik VARIABLE IDENTIFICATION Rk kdkkhk ks ik
0680* *
0681%* ARNHV (1) - BUILDING NB4 FOR CLASS/DIVISION 1.1

0682* ARNBW (2) - BUILDING NEW FOR CLASS/DIVISION/CAT 1.2 18

0683* ARNHW (3) ~ BUILDING NBW FOR CLASS/DIVISION/CAT1.2 12

0684* ARNHW (4) - BUILDING NB4 FOR CLASS/DIVISION/CAT 1.2 08

0685* ARNEW (5) - BUILDING NFW FOR CLASS/DIVISION/CAT 1.2 04

0686* ARNHEW (6) - BUILDING NE4 FOR CLASS/DIVISION 1.3

0687* ARNEW (7) - BUILDING NB4 FOR CLASS/DIVISION l.4

0688* BNUMB - BUILDING NUMBER

0689* BVOL - BUILDING VOLUME

0690* CLASS - MUNITION CLASS ID

0691* GROUP - MUNITION GROUP ID

0692% I - INDEX

0693*% INEW - INDEX

0694* IREC - INDEX KEY FOR DECISION VARIABLE WORK FILE

0695% IRECTL - NUMBER OF DECISION VARIABLES

0696% ITYPE - STANDARD BUILDING TYPE

0697* LOT - MUNITION LOT ID

0698* MGP - MATRIX CONTAINING IDENTIFICATION OF DIFFERENT GROUP/CLASS
0699* COMBINATIONS IN INVENTORY

0700* MIKEY - INDEX KEY FOR MUNITION INVENTORY WORK FILE

0701* MITOT - NUMBER OF RECORDS IN INVENTORY WORK FILE

0702* MLF - MUNITION DENSITY FACTOR

0703* MUNR - INTERNAL MUNITION/LOT IDENTIFICATION NUMBER

0704% NBd - NET EXPLOSIVES WEIGTH

0705% NSTKNR - MUNITION NATIONAL STOCK NUMBER

0706* PACKAG - LOT NUMBER OF CURRENT MUNITION

0707* STACK - PACKAGE STACKING HEIGHT (IN PACKAGES)

0708* Sd3 - ERROR CONDITION SWITCH: O - NO ERROR, 1 - ERROR

0709* SW5 - FIRST PASS SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

0710* TMKEY - INDEX KEY FOR BUILDING WORK FILE

0711* TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE AREA

0712* VOL - MUNITION PACKAGE VOLUME

0713* *
07 14%hRkhRhhshhhhhhk SUBROUTINE NAMES RRkdkkihhhikhddkhk
0715%* *
0716* CALLED BY: FORM

0717% *
0718%* CALLS: NSORT - SORTS THE CLASS ID AND BUILDING NEW

0719* *
0720ARRARRKARRRRRRKARARRARK KARRAXRRXKAKRARRKRRKARKRAAKRARKXRAKKRRAAARRRAR R AAR KRR
0721* *
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0722 COMMON /PT2/ MITOT,MGP,MGPCNT

0723 COMMON /PT4/ TMTOT,IRECTL

0724 REAL MLF,NEW

0725 INTEGER TMTOT,SW3,SW5,TMKEY ,GROUP*2 , MUNK*4 , CLASS*1
0726 INTEGER ARNBW (7) ,MGP(7,12),SW6,ARCLASS*1(7)

0727 CHARACTER NSTKNR*]R A BNUMB*6

0728 SW3 =0

0729 SWS = 0

0730 IREC = 0

0731 MUNR = O

0732 MIKEY = 1

0733 WRITE (6,17)

0734 8 MUNR = MUNR + 1

0735 READ (02°MIKEY) LOT,NSTKNR,PACKAG,STACK,VOL,NBJ ,MLF,GROUP,CLASS
0736 TMKEY = 1

0737 9  READ (07°TMKEY) ITYPE,BNUMB,BVOL, (ARNEW (I),I=1,7)
0738 IF (CLASS.LT.1.0R.CLASS.GT.7) GO TO 10

0739 DO 111 I=1,7

0740 ARCLASS(I) =1

0741 111  CONTINUE

0742 CALL NSORT (ARNBV,ARCLASS)

0743*

0744% GENERATES SUBGROUP CONSTRAINTS STARTING WITH MOST RESTRICTIVE
0745%

0746 DO 5 INBi=1,7

0747 IF (ARNEW (8-INBW).EQ.0) GO TO 5

0748 IF (MGP(ARCLASS(8-INEW),GROUP).NE.1) GO TO 5
0749 IF (SWS5.EQ.1) GO TO 12

0750 W5 = ]

0751 WRITE (08,13) MUNR,ARCLASS(8-INBW),BNUMB,PACKAG,
0752 & ARNHEW (8-INEV ) /BVOL /MLF

0753 GO TO 1

0754 12 WRITE (08,14) MUNR,ARCLASS(8-INHW),BNUMB,PACKAG,
0755 & ARNFW (8-INB4 ) /BVOL/MLF

0756 1 IREC = IREC + 1

0757 WRITE (10°IREC) ARCLASS(8-INEW),MUNR,BNUMB,VOL
0758 IF (ARCLASS(8-INBW4).EQ.CLASS) GO TO 2

0759 5 CONTINUE
0760 2 TMKEY = TMKEY + 1

0761 IF (TMKEY.LE.TMTOT) GO TO 9
0762 MIKEY = MIKEY + 1

0763 IF (MIKEY.LE.MITOT) GO TO 8
0764 IRECTL = IREC

0765 DO 3 I=]1,MITOT

0766 WRITE (08,20) I

0767 3  CONTINUE

0768 GO TO 15

0769*

0770% *%&%k%x FATAL ERROR MESSAGE
0771*

0772 10  WRITE (6,16) NSTKNR

0773 SW3 = 1

0774*

0775 13  FORMAT ("MATRIX OBJECT:IVE(F),MU",14,":C",I1," BD :",A6,
0776 & "(1=0,",14,")=",F16.8)
0777*

0778 14  FORMAT (7X,",MU",14,":C",I1,” BD :",A6,"(I=0,",14,")=",F16.8)
0779*
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0780 16 FORMAT (5X,"THE CLASS DATA ITEM FOR STOCK NR ",Al8/,

0781 & 10X,"HAS THE WRONG VALUE -- PROGRAM HNOW TERMINATING"/)

0782% *
0783 17 FORMAT (/5X,"THE OBJECTIVE FUNCTION IS NOJ BEING ORGANIZED"/)

0784% *

0785 20  FORMAT (7X,",LEFT:OVER:MU",14,"(P)=-9E6")

0786 15 RETURN

0787 END

0788% *
0789kkkkkkkhkkkhkkkkkk END OBJCTV ek ke kok kk ki kdkkkkk




e e e

0791 *kkkkhhkhkhhhkhhkhhkkhkkhhkhkhk Ak khkhhkhkkRkhkkhkhkkhkhkhkkhkhkhkhkk khkhkkkkhkkkhhhkiikikkkhkhkkk

0792% *
0793 SUBROUTINE MUNLTN

0794% *
0795***************************************************************************
0796* *
0797************* PROGCRAM IDENTIFICATION Kkkkkdkkikkkkik
0798% *
0799* GENERATES THE MUNITION CONSTRAINTS AND WRITES THEM TO LPINFO

0800* *
0801% BUILDS ONE CONSTRAINT FOR EACH MUNITION/LOT CONTAINING

0802* COEFFIEIENTS = 1 FOR EACH BUILDING/CLASS COMBINATION ASSOCIATED
0803* WITH THE CURRENT MUNITION

0804% *
OB0OS5ARARARKRKRXKKKRARRKRAKRKRKAKXKRKKRKAKRKRKRK KRR KkAhkkhkhkkhkhkkhkhkkkhhkhkkk hkkdhkkihhkkkkkkk
0806%* *
0807************************************t**************************************
0808% *
0800%xkkkkkkkkkkk VARTIABLE IDENTIFICATION e v & Je do ok J &k % gk k Kk
0810* *
0811%* BNUMB - BUILDING NUMBER

0812%* CLASS - MUNITION CLASS ID

0813* CURMUN ~ CURRENT INTERNAL MUNITION/LOT ID

0814* IREC -~ INDEX KEY FOR DECISION VARIABLE WORK FILE

0815% IRECTL ~ NUMBER OF DECISION VARIABLES

0816* MUNR - INTERNAL MUNITION/LOT ID

0817*% VOL - BUILDING VOLUME

0818% SW5 - CONTROL SWITCH: 0O - FIRST PASS, 1 -~ SUBSEQUENT PASSES

0819% *
0820**************** SUBROUTINE NAMES Jc % Je ke & de K ok ok ok ok e ok Kok ok
0821%* *
0822% CALLED BY: FORM

0823* *
0824* CALLS: NONE

0825* : *
0826**************************k************************************************
0827*% *
0828 COMMON /PT4/ TMTOT,IRECTL

0829 INTEGER CLASS*1,CURMUN*4 ,MUNR*4 ,SW5

0830 CHARACTER BNUMB*6

0831 WRITE (6,1)

0832 IREC = 1

0833 W5 =0

0834 CURMUN = 0

0835 2 READ (10°IREC) CLASS,MUNR,BNUMB,VOL

0836 IF (CURMUN. EQ.MUNR) GO TO 3

0837 CURMUN = MUNR

0838 SW5 = 0

0839 3 IF (SWS.EQ.1) GO TO 4

0840 WRITE (08,5) CURMUN,CURMUN,CLASS,BNUMB

0841 WRITE (08,7) MUNR

0842 SW5 = 1

0843 GO TO 8

0844 4 WRITE (08,6) CURMUN,CLASS,BNUMB

0845 8 IREC = IREC + 1

0846 IF (IREC.LE.IRECTL) GO TO 2

0847% *
0848 1 FORMAT (/5X,''NOW GENERATING MUNITION CONSTRAINTS...."/)
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' 0849% *
{ 0850 5 FORMAT (“MATRIX MU",14,"(Z),MU",I4,":C",I1," BD :",A6,"=1")
» 0851* *
0852 6  FORMAT (7X,",MU",14,":C",1I1," BD :",A6,"=1")
0853* *
0854 7  FORMAT (7X,",LEFT:OVER:MU",14,"=1")
0855 RETURN
E 0856 END
L § 0857* *
] 0858%kkkkkkkkhkkhkkk END MUNITN e dedk g e ded ok ded dok ok ok k
!
g
i
'{ L Y
»
F
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g
3
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DB8H0KA ~kkkkkkhkhkkhkhhhkhhkhkhhkhkkhhkkhhkkhRkkhhhhkhkhkkkhkhRkkkhkhkkhkhkxkhkhkkikkikkkk

0861% *
0862 SUBROUTINE VOLUME
0863% *
0864***************************************************************************
0865% *
0866************* PROGRAM TDENTIFICATION hhkAkkkkkhkhkkkk
0867* *
0868*% GENERATES BUILDING VOLUME CONSTRAINTS AND WRITES THEM TO LPINFO
0869* *
0870% BUILDS ONE CONSTRAINT FOR EACH BUILDING CONTAINING COEFFLEIENTS
0871% = MUNITION DENSITY FACTOR (MLF) FOR MUNITION/CLASS COMBINATIONS
0872%* ASSOCIATED WITH THE CURRENT BUILDING
0873* *
0874***************************************************************************
0875% *
0876***************************************************************************
0877* *
0878*kkaxkkkhkhkkk VARIABLE IDENTIFICATION ddedokokdkok ko Kk k
0879* *
0880%* ANUMB - BUILDING NUMBER
0881% BNUMB - BUILDING NUMBER
0882* BVOL ~ BUILDING VOLUME
0883% CLASS - MUNITION CLASS ID
0884% Cl - BUILDING NE¥ FOR CLASS/DIVISION 1.1
0885*% C1218 - BUILDING NEW FOR CLASS/DIVISION/CAT 1.2 18
0886% C1212 - BUILDING NEW FOR CLASS/DIVISION/CAT 1.2 12
0887% C1208 - BUILDING NBW FOR CLASS/DIVISION/CAT 1.2 08
0888% C1204 - BUILDING NFEW FOR CLASS/DIVISION/CAT 1.2 04
0889* C13 -~ BUILDING NBY FOR CLASS/DIVISION 1.3
0890* Cl4 - BUILDING NB4 FOR CLASS/DIVISION l.4
0891% IREC - INDEX KEY FOR DECISION VARIABLE WORK FILE
0892% IRECTL ~ NUMBER OF DECISION VARIABLES
0893% ITYPE - STANDARD BUILDING TYPE
0894% MUNR - INTERNAL MUNITION/LOT ID
0895% SWS - CONTROL SWITCH: O - FIRST PASS, 1| - SUBSEQUENT PASSES
0896% TMKEY - INDEX KEY FOR THE BUILDING WORK FILE
0897% TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE AREA
0898% VOL - MUNITION PACKAGE VOLUME
0899%* *
0900*kkKkkkhhhkkkkkkk SUBROUTINE NAMES AAkRKRARRKAAk X AkKk kkkk
0901% *
0902* *
0903%* CALLED BY: FORM
0904* *
0905* CALLS: NONE
0906* *
0907********************************k******************************************
0908#* *
0909 COMMON /PT4/ TMTOT,IRECTL
0910 INTEGER TMTOT,TMKEY,SW5,TRECTL
0911 INTEGER *7 C1,C1218,C1212,¢1208,C1204,C13,Cl4
0912 CHARACTER ANUMB*6 ,BNUMB*6
0913 WRITE (6,6)
0914 TMKEY = 1
0915 1 SW5 =20
0916 READ (07°TMKFY) ITYPE,BNUMB,RVOL,C]1,C1218,C1212,C1208,C1204,C13,Cl4
0917 IREC = 1
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0918
0919
0920
0921
0922
0923
0924
0925
0926
0927
0928
0929%*
0930
0931
0932*
0933
0934%
0935
0936
0937
0938%*

0939%kkkkkkhkhkkhkkkkk END VOLUME

4 READ (10°IREC) CLASS,MUNR,ANUMB,VOL
IF (BNUMB.NE. ANUMB) GO TO 9
IF (SW5.EQ.1) GO TO 2
WS = 1
WRITE (08,3) BNUMB,MUNR,CLASS,BNUME,VOL
GO TO 9
2  WRITE (08,5) MUNR,CLASS,BNUMB,VOL
9 IREC = IREC + 1
IF (IREC.LE.IRECTL) GO TO 4
TMKEY = TMKEY + 1
IF (TMKEY.LE.TMTOT) GO TO 1
X
3 FORMAT ("MATRIX BLDG :",6A6,": VOL(P) ,MU",14,":C",11," BD :",a6,'"=",
& F16.8)
*
5  FORMAT (7X,",MU",I4,":C",11," BRD :'",A6,"=",Fl16.8)

6 FORMAT (/5X,"STARTING THE BUILDING VOLUME CONSTRAINTS...."/)
7 RETURN
END
*
Khkhkkhkkkkhhkkkkkkk
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0040%kkkkkkhhkhhkhkkkhkkhkhhkhhhkkhhhhAkRkARRRAARRRk Ak ARk AhkhkAkhkhkAhhkk ko ikiiik ki khkikk

0941% *
0942 SUBROUTINE SSET

0943% *
0944***************************************************************************
0945% *
094 6xkkHkkkkkhkkk PROGRAM TDENTIFICATION kkkhkkkkk kkkk
0947% *
0948% GENERATES SPECIAL SET INFORMATION, AS DEFINED IN

0949% HONEYWELL MANUAL DAS8S

0950* *
0951% EACH SPECTAL SET CONSISTS OF A SET OF BIVALENT (0 OR 1)

0952% DECISION VARIABLES FOR EACH BUILDING, ONE DECISION VARIABLE

0953* IS ASSIGNED TO EACH SUBGROUP CONSTRAINT FOR THAT BUILDING (MGPCNT)
0954% *
0955% ONE CONSTRAINT IS GENERATED FOR EACH BUILDING THAT CONTAINS

0956% ALL ASSOCIATED SPECIAL SET DECISION VARIABLES, THE SUM OF WHICH
0957* IS EQUAL TO }| - - IMPLYINC THAT ONLY ONE OF THESE SPECIAL SET

0958% VARIABLES WILL BE USED PEK SET IN THE FINAL SOLUTION -- THIS

0959% ALLOJS FOR SELECTING ONLY ONE OF A GROUP OF CONSTRAINTS

0960%* *
0961***************************************************************************
0962% *
0963*********************************k*****************************************
0964% *
0965************* VARIABLE IDENTIFICATION kkkkhkkhkkkhkkkk
0966% *
0967% BNUMB - BUILDING NUMBER

0968% BVOL - BUILDING VOLUME

0969* I - INDEX

0970% INBJ (1) -~ NEW FOR CLASS/DIVISION 1.1

0971% INfW (2) - NEW FOR CLASS/DIVISION/CAT 1.2 18

0972% INEW (3) - NEW FOR CLASS/DIVISTON/CAT [.2 12

0973%* INBY (4) - NB4 FOR CLASS/DIVISION/CAT 1.2 08

0974% INBW (5) - NBW FOR CLASS/DIVISION/CAT 1.2 04

0975% INWW (6) - NBY FOR CLASS/DIVISION 1.3

0976* INEW (7) - NEW FOR CLASS/DIVISION 1.4

0977* 1SS ~ NUMBER OF SPECIAL SET VARIABLES

0978%* ITYPFE -~ STANDARD BUILDING TYPE

0979* J - INDEX

0980* MGP - MARTIX CONTAINING IDENTIFICATION OF ALL GROUP/CLASS

0981 * COMBINATIONS IN INVENTORY

0982% MGPCNT -~ NUMBER OF GROUP/CLASS COMBINATIONS IN INVENTORY

0983% TMKEY ~ INDEX KEY FOR BUILDING WORK FILE

0984% TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE ARFA

0985% *
0986**************** SUBROUTINE NAMES AhkkAkAkkkkhk ki hikkk
0987* *
0988% CALLED BY: FORM

0989* *
0990% CALLS: NONE

0991% *
0992***************************************************************************
0993 COMMON /PT2/ MITOT,MGP(7,12),MGPCNT

0994 COMMON /PT4/ TMTOT,IRECT',

0995 COMMON /PTS5/ TIRW,ISS

0996 CHARACTER BNUMB*6

0997 INTEGER TMTOT,TMKFY,INFW (7)
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0998 1SS = 0

0999 TMKEY = 1

1000 1 READ (07°TMKEY) ITYPE,BNUMB,BVOL, (INHW (I),I=1,7)

1001 WRITE (08,2) BNUMB,MGPCNT

1002 DO 3 J=1,12

1003 Do 4 I=1,7

1004 IF (MGP(1,J).NE.1) GO TO 4

1005 WRITE (08,6) BNUMB,J,I

1006 WRITE (08,8) BNUMB,J,I,BNUMB,J I,INEW(I)

1007 WRITE (08,9) BNUMB,BNUMB,J,I

1008 ISS = 1SS + 1

1009 4  CONTINUE

1010 3  CONTINUE

1011 TMKEY = TMKEY + 1

1012 IF (TMKEY.LE.TMTOT) GO TO 1

1013*

1014 2 FORMAT ("STR $S:",A6," (S=",14,")")

1015%

1016 6  FORMAT ("STR SSBLDG:",A6,":6",12," C",11,"(P)"

1017%

1018 8  FORMAT ("MATRIX BLDG :'",A6,":G",12," c",11,"(P),SSBLDG:", A6,
1019 ":G",12," C",11,"==",17)

1020 9  FORMAT ("MATRIX SSET:",A6,"(Z),SSBLDG:",A6,":G",12," C",I1,"=1")
1021*

1022 RETURN

1023 END

1024%

1025 kkkkkhkhkkhkhhkkhkk END SSET Khkhkhkhkhkhkhkkkhhkhkkkhkk
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10278 kkkhhkkkhhhhhddkdhdhkidhddhkhkhhhhhhkhkhkk ik ik kkk ki kk kil ki ki kkkkkkkkk

1028% *
1029 SUBROUTINE BLDNEW

1030* *
1031**************************************************************************t
1032*% *
1033************* PROGRAM IDENTIFICATION kkokkdkkkkk ik kk
1034% *
1035* GENERATES THE BUILDING SUBGROUP CONSTRAINTS AND WRITES

1036% THEM TO LPINFO

1037% *
1038% CAN GENERATE UP TO 84 CONSTRAINTS FOR EACH BUILDING - ONE FOR

1039% EVERY GROUP/CLASS COMBINATION IN INVENTORY

1040* *
1041***************************************************************************
1042* *
1043***************************************************************************
1044 *
104 5% kkkkkkkhkkhkk VARIABLE IDENTIFICATION KRk AkkkkkKA XX
1046* *
1047% ANUMB - BUILDING NUMBER

1048% ARCLASS - ARRAY CONTAINING THE INTERNAL MUNITION CLASS 1D

1049% ARNEW (1) - NP4 FOR CLASS/DIVISION 1.1

1050*% ARNEW (2) - NB4 FOR CLASS/DIVISION/CAT 1.2 18

1051% ARNEW (3) - NEW FOR CLASS/DIVISION/CAT 1.2 12

1052% ARNFW (4) - NEW FOR CLASS/DIVISION/CAT 1.2 08

1053% ARNEN (5) - NEW FOR CLASS/DIVISION/CAT 1.2 04

1054% ARNFW (6) - NE4 FOR CLASS/DIVISION 1.3

1055% ARNEW (7) - NE4 FOR CLASS/DIVISION 1.4

1056% BNUMB - BUILDING NUMBER

1057* BVOL - BUILDING VOLUME

1058% CLASS - MUNITION CLASS ID

1059% CLASS1 - MUNITION CLASS ID

1060% GROUP - MUNITION GROUP ID

1061* I - INDEX

1062% ICK - INDEX

1063% ICURGP - NUMBER OF CLASSES IN CURRENT GROUP

1064% INEW - INDEX

1065% IREC - INDEX KEY FOR THE DECISION VARTABLE WORK FILE

1066* IRECTL - NUMBER OF DECISION VARIABLES

1067*% ITMGP - INDEX

1068* ITYPE - STANDARD BUILDING TYPE

1069* J - INDEX

1070% LOT - LOT IDENTIFICATION NUMBER

1071% MGP - MARTIX CONTAINING IDENTIFICATTON OF DIFFERENT GROUP/CLASS
1072* COMBINATIONS IN INVENTORY

1073% MIKEY - INDEX KEY FOR THE MUNITION INVENTORY WORK FILE

1074% MLF - MUNITION DENSITY FACTOR

1075% MUNR - INTERNAL MUNITION/LOT ID

1076% NBJ - MUNITION PACKAGE NET EXPLOSIVE WEIGHT

1077* NSTKNR - MUNITION NATIONAL STOCK NUMBER

1078* PACKAG - NUMBER OF PACKAGES FOR CURRENT MUNITION/LOT

1079* STACK - MUNITION PACKAGE STACKING HEIGHT (IN PACKAGES)

1080* SW5 = CONTROL SWITCH: O - FIRST PASS, 1 - SUBSEQUENT PASSES

1081 SW6 = CONTROL SWITCH: O -~ CURRENT GROUP NOT IN INVENTORY

1082#* 1 = CURRENT GROUP IN INVENTORY

1083* TMGP - ARRAY CONTAINING CLASSES IN CURRENT GROUP

1084* TMKEY - INDEX KEY FOR BUILDING WORK FILE
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1085% TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE AREA

1086* VOL ~ MUNITION PACKAGE VOLUME

1087* VWL - MUNITION PACKAGE VOLUME

1088* *
1089**************** SUBROUTINE NAMES khkhkhkkkikkkkikikkk
1090* *
1091* CALLED BY: FORM

1092%* *
1093* CALLS: NSORT - SORTS CLASS AND ASSOCIATED BUILDING NEW IN

1094*% DESCENDING (NEW) ORDER

1095% *
1096***************************************************************************
1097* *
1098 COMMON /PT2/ MITOT,MGP(7,11) ,MGPCNT

1099 COMMON /PT4/ TMTOT,IRECTL

1100 INTEGER SW5,ARNHW (7),ARCLASS(7) ,TMGP(7),I1SUBGP*2 ,MUNR*4,

1101 & SW6,TMKEY ,TMTOT,GROUP*2 ,CLASS*1,CLASS1#%1

1102 CHARACTER NSTKNR*18,ANUMB*6 ,BNUMB*6

1103 REAL NBY

1104 ICURGP = 0

1105 SW5 = 0

1106 SW6 = 0

1107 TMKEY = 1

1108 WRITE (6,1)

1109 2  READ (07°TMKEY) ITYPE,BNUMB,BVOL,(ARNW (I),I=1,7)

1110 po 13 I=1,7

1111 ARCLASS(I) = I

1112 13 CONTINUE

1113 CALL NSORT (ARNEW ,ARCLASS)

1114 DO 3 J = 1,12

1115 ITMGP = O

1116 DO 4 I =1,7

1117 IF (MGP(I,J).EQ.0) GO TO 4

1118 ITMGP = ITMGP + 1

1119 TMGP(ITMGP) = 1

1120 4  CONTINUE

1121 IF (ITMGP.EQ.0) GO TO 3

1122 ICURGP = ITMGP

1123 DO 5 INBW = 1,7

1124 IF (ARNEW (8-INWW).EQ.0) GO TO 5

1125 SW5 =0

1126 DO 6 ITMGP = 1,ICURGP

1127 IF (TMGP(ITMGP).NE. ARCLASS(8-INRW)) GO TO 6

1128 IREC = 1

1129 14 READ (10°IREC) CLASS1,MUNR,ANUMB,VOL

1130 IF (ANUMB.EQ. BNUMB.AND. ARCLASS(8-INE4 ). EQ. CLASS1) GO TO 10

1131 7 IREC = IREC + 1

1132 IF (IREC.LE.IRECTL) GO TO 14

1133 GO TO 6

1134 10 MIKEY = MUNR

1135 READ (02°MIKEY) LOT,NSTKNR,PACKAG,STACK,VVOL,NBW ,MLF,GROUP,CLASS
1136 1F (GROUP.NE.J) GO TO 7

1137 SWé6 = 0

1138 DO 12 ICK=INBWN,7

1139 IF(CLASS. EQ- ARCLASS(8~ICK)) SWé6=1

1140 12 CONTINUE

1141 IF (SW6.EQ.0) GO TO 7

1142 IF (SW5.NE.0) GO TO 8
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1144
1145
1146
1147
1148
1149
1150
1151
1152
1153
1154%
1155
1156%*
1157*
1158%
1159
1160
1161*
1162
1163*
1164
1165
1166
1167*

1 168Hkkkkk kkdekhkkkkk END BLDNBEW

w un o

9

11

20

&

SW5 = 1

WRITE (08,20) BNUMB,J,TMGP(ITMGP)
WRITE (08,9)BNUMB,J,TMGP(ITMGP) ,MUNR.CLASS],BNUMB,NBJ
GO TO 7

WRITE (08,11) MUNR,CLASS1,BNUMB,NB{
GO TO 7

CONTINUE

CONTINUE

CONTINUE

TMKEY = TMKEY + 1

IF (TMKEY.LE. TMTOT) GO TO 2

FORMAT (/5X,"GENERATING GROUP AND SUBGROUP CONSTRAINTS NOW...."/)

SORTS THE CLASS ID’S AND ASSOCIATED BUILDING NB{‘S FOR CURRENT

BUILDING BY THE NBW, IN DESCENDING ORDER

FORMAT ("MATRIX BLDG :",A6,":G",I2," Cc",Il1,"(P),MU",14,
“:C",I1," BD :",A6,"=",Fl0.4)

FORMAT (7X,",MU",14,":C",11," BD :",A6,"=" F10.4)

FORMAT ("MATRIX OBJECT:IVE,SSBLDG:",A6,":G",12," C",I1,"=+0.")
RETURN
END
*
LI TIITTT YIS Y




1170%kkkhkkhkhhkhkhhhkARRkAARRRAKKAXKKKAKKRKAKRKRKRKXRKRIAARRAARKAAKRAA kAR AAkkRkkkhkhkkhhkkhkkk

1171% *
1172 SUBROUTINE NSORT (ARNEW,ARCLASS)

1173% *
1174kkkkhhhkhhhhhhkhhhhdhhhhkhrhkhhkhhhkkhhkhhhkhkhkkkkhkhkkhkhkhkhkhkhhfhhkhhhkhhkhhkdhhkkihikhhkid
1175% *
1176%%khkkihkhkhkik PROGRAM IDENTIFICATION ARRAkARRA Ak RkA
1177% *
1178% SORTS THE CLASS ID’S AND ASSOCIATED BRUILDING NEW’S

1179» ACCORDING TO THE NEW VALUE IN DESCENDING ORDER

1180% *
T181ARKRRRRRKRRRARRARAMRRRKKKRKRRRARKKKARARIRKAKRIARRRARKRRRAkARR AR KA R Kk kkkdkkikhhk
1182% *
1183k kRkkkhhkhRRRRRRKKKKXRKRKIKRRARRKKRA KKK kAkhkRRhkhkhkkhhkkhkhhkhhhkhkkhhkhhkhkhkdhhkhhkhhihiki
1184% *
1185%kkkkikkhhkkhkk VARIABLE IDENTIFICATION AkRhkhkhhkhhh ik
1186% *
1187% ARCLASS -~ ARRAY OF CLASS ID’S FOR THE CURRENT GROUP

1188% ARNEW - ARRAY OF NEW’S MATCHING THE CLASS ID’S FOR THE CURRENT GROUP
1189% ATCLASS - TEMPORARY HOLDING AREA

1190* ATNEW - TEMPORARY HOLDING AREA

1191% IC - INDEX

1192* IH - INDEX

1193% *
1194%kkkkkkkkhhkkhkkhkk SUBROUTINE NAMES RkRARhkhkhkdhkkkkhhk
1195% *
1196* CALLED BY: BLDNEW

1197% *
1198% CALLS: NONE

1199% *
120085k R AR KRR RARKARKKRKRRRKKRARRRRAKKRK A AKX KRRKXRRARAKRKRARRRARRRAARARAA ARk RARK Xk k.
1201% *
1202 INTEGER ARNEW(7),ARCLASS(7),ATCLASS,ATNEW

1203 PO 1 IC=1,6

1204 DO 2 IH=IC,6

1205 IF (ARNEW(IC).GT.ARNEW(IH+1)) GO TO 2

1206 ATNEW = ARNEW(IC)

1207 ATCLASS = ARCLASS(IC)

1208 ARNEW(IC) = ARNEW(IH+1)

1209 ARCLASS(IC) = ARCLASS (IH+1)

1210 ARNEW (IH+1) = ATNEW

1211 ARCLASS (IH+1) = ATCLASS

1212 2  CONTINUE
1213 1 CONTINUE

1214 RETURN
1215 END
1216* *

121 78RARKRARRARNK AR R END NSORT RRARRRAKKARRARRR AR




1219k ARAAkRARRAKKRKKRAKRRRKKKRRARKARRAKRKKARKKRRRAAKR K AAKRKR KK AR KR RKK XK KKK khkhkkhkhk kikkk

1220% *
1221 SUBROUTINE RHANDS

1222* *
1223***************************************************************************
1224*% *
1225%kkkkhhhkkhkn PROGRAM IDENTIFICATION Rhkkkkdkkkkkkk
1226*% *
1227% GENERATES THE RIGHT HAND SIDE (RHS) VALUES FOR THE MUNITION,

1228*% VOLUME, AND SPECIAL SET CONSTRAINTS AND WRITES THEM TO LPINFO

1229* *
1230*************************************t*************************************
123]1* *
1232***************************************************************************
1233* *
1234k kkhkhkkhkhkk VARIABLE IDENTIFICATION Rk kkkkkkkkhhk
1235* *
1236% BNUMB - BUILDING NUMBER

1237% BVOL - BUILDING VOLUME

1238% Cl - BUILDING NHW FOR CLASS/DIVISION 1.1

1239% C1218 ~ BUILDING NBd FOR CLASS/DIVISION/CAT 1.2 18

1240% C1212 - BUILDING NBW FOR CLASS/DIVISION/CAT 1.2 12

1241* C1208 -~ BUILDING NB4 FOR CLASS/DIVISION/CAT 1.2 08

1242* C1204 - BUILDING NBW FOR CLASS/DIVISION/CAT 1.2 04

1243% C13 - BUILDING NBJ FOR CLASS/DIVISION 1.3

1244% Cl4 - BUILDING NEW FOR CLASS/DIVISION 1.4

1245% 1CL - MUNITION CLASS ID

1246% TGP - MUNITION GROUP ID

1247% IROW - NUMBER OF CONSTRAINTS

1248% ITYPE - STANDARD BUILDING TYPE

1249%* LOT - INTERNAL MUNITION LOT ID

1250* MIKEY - INDEX KEY FOR MUNITION INVENTORY WORK FILE

1251% MITOT - NUMBER OF MUNITION/LOT COMBINATIONS IN INVENTORY

1252% MLF -~ MUNITION DENSITY FACTOR

1253% MUNR - INTERNAL MUNITION/LOT ID

1254% NBd - MUNITION PACKACE NET EXPLOSIVE WEIGHT

1255% NSTKNR - MUMITION NATIONAL STOCK NUMEER

1256* PACKAG -~ NUMBER OF PACKAGES IN CURRENT MUNITION/LOT

1257% STACK - STACKING HEIGHT (MEASURED TN PACKACES)

1258% TMKEY - INDEX KEY FOR BUILDING WORK FILE

1259% TMTOT - NUMBER OF BUILDINGS IN MUNITION STORAGE AREA

1260* VOL - MUNITION PACKAGE VOLUME

1261* *
1262**************** SUBROUTINE NAMES k Rk Rk gk ki Xk ddk ki ok kk
1263* *
1264*% CALLED BY: FORM

1265*% *
1266% CALLS: NONE

1267* *
1268************************************************************tt****t*tt*****
1269*% *
1270 COMMON /PT2/ MITOT,MGP,MCPCNT

1271 COMMON /PT4/ TMTOT,IRECTL

1272 COMMON /PT5/ IROW,ISS

1273 INTEGER TMTOT,TMKEY ,MUNR*4 ,PACKAG*4

1274 INTEGER *7 C1,C1218,C1212,C1208,C1204,C13,C14

1275 CHARACTER NSTKNR*18,BNUMB*6

1276 MUNR = 1
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1279

1280
1281%
1282%
1283*%
1284%

1285

1286

1287

1288

1289

1290

* 1291
1292*
1293*
1294%
. 1295%

1296

1297

1298

a 1299
1300
1301
1302
1303%
1304
1305%
1306
1307%
1308
1309%
1310
1311%
1312
1313
1314
1315
1316
1317%

20

1318%kkkRAhkhhhhhkhAkk END RHANDS KR KKRRARRIRK KKK K Kk

MIKEY =1
IROW= 0
WRITE (6,1)
WRITE (08,2)

WRITES RIGHT HAND SIDE VALUES OF MUNITION CONSTRAINTS
TO LPINFO

READ (02°MIKEY) LOT,NSTKNR,PACKAG,STACK,VOL,NBJ ,MLF,IGP,ICL
WRITE (08,3) MUNR,PACKAG

MUNR = MUNR + 1

IROW = IROW + 1

MIKEY = MIKEY + 1

IF (MIKEY.LE.MITOT) GO TO 4

TMKEY = 1

WRITES RIGHT HAND SIDE VALUES FOR THE BUILDING VOLUME

AND SPECTAL SET VARIABLE CONSTRAINTS TO LPINFO

*

READ (07°TMKEY) ITYPE,BNUMB,BVOL,C1,C1218,Cl1212,C1208,C1204,C13,Cl4
WRITE (08,6) BNUMB,BVOL

WRITE (08,7) BNUMB

TMKEY = TMKEY + 1

IROW = IROW + 2

IF (TMKEY.LE.TMTOT) GO TO 5

WRITE (08,20)

FORMAT ("END***'")

FORMAT (/5X,"CONCLUDING BY GENERATING RHS..."/)
FORMAT ("RHS OBJECT:TIVE,RHS=0")

FORMAT (7X,"MU",14,"=",14)

FORMAT (7X,"BLDG :",A6,": VOL=",F12.3)
FORMAT (7X,"SSET:",A6,"=1")

RETURN

END
*




1320%ARAhkhkkhhkkhkkhkhhkkhhkhhkhkhkhhhhkihkkkikdhkhkdhkkkhhkdkkidkihkikdkkkikkk ik ki

1321* *
1322 SUBROUTINE CLOSE (SW3)
1323% *
1324***************************************************************************
1325% *
1326k kkkkkkkhhkik PROGRAM IDENTIFICATION kA kkhhikkkkkk
1327% *
1328%* IF TOO MANY (>4095) CONSTRAINTS OR (>262K) DECISION
1329% VARIABLES ARE GENERATED PRINTS APPROPRIATE ERROR MESSAGE
1330% *
1331% PRINTS MUNITION, GROUP, AND CLASS CROSS REFERENCE LISTS
1332%* *
1333% PRINTS NUMBER OF DECISION VARIABLES AND CONSTRAINTS USED
1334* *
1335***************************************************************************
1336* *
1337***************************************************************************
1338* *
1339************* . VARIABLE IDENTIFICATION kkkkkdkhkkk ki
1340* *
1341% CLASS - MUNITION CLASS ID
1342% GROUP - MUNITION GROUP ID
1343% I - INDEX
1344% IRECTL -~ NUMBER OF DECISION VARIABLES
1345% IROW - NUMBER OF CONSTRAINTS
1346% 1SS -~ NUMBER OF SPECIAL SET VARIABLES
1347% SW3 - ERROR SWITCH: O - NO ERROR, 1 - ERROR
1348% WORD - CROSS REFERENCE OUTPUT RECORD
1349* *
1350**************** SUBROUTINE NAMES dhkkhkhkkkkkhdhkkkkik
1351* *
1352* CALLED BY: MAIN
1353* *
1354% CALLS: NONE
1355% *
1356***************************************************************************
1357% *
1358 COMMON /PT2/ MITOT,MGP,MGPCNT
1359 COMMON /PT4/ TMTOT,IRECTL
1360 COMMON /PTS/ IROW ISS
1361 INTEGER TMTOT,SW3
1362 CHARACTER WORD*70
1363 CHARACTER GROUP*I(12)/"A","B","C","D","E","F","G","H","J","K",
1364 & "L", Hsl'/
1365 CHARACTER CLASS*6(7)/'"1.1","1.2/18","1.2/12","1.2/08","1.2/04",
1366 & "1.3"’"1.“"/
1367 SW3=20
1368 IF ((IRECTL+ISS+MITOT).LE.262000) GO TO 15
1369 SWl = ]
1370 WRITE (6,16) IRECTL4+ISS+MITOT
1371 15 IF ((IROW+ISS).LE.4095) GO TO 12
1372 SW3 = ]
1373 WRITE (6,13) IROW+ISS
1374 12 REWIND 11
1375 WRITE (6,11)
1376 3 READ (11,1,END=2) WORD
1377 WRITE (6,1) WORD
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1378 GO TO 3
1379 2 WRITE (6,4)

1380 BACKSPACE 11

1381 WRITE (11,4)

1382 DO 5 I=1,12

1383 WRITE (6,6) I,GROUP(I)

1384 WRITE (11,6) I,GROUP(I)

1385 5  CONTINUE

1386 WRITE (6,8)

1387 WRITE (11,8)

1388 DO 7 1=1,7

1389 WRITE (6,9) I,CLASS(I)

1390 WRITE (11,9) I,CLASS(I)

1391 7 CONTINUE

1392 WRITE (6,10) IRECTL+ISS+MITOT,IKOW+ISS

1393 WRITE (11,10) IRECTL+ISS+MITOT,IROW+1SS

1394 14  CALL DETACH (11,ISTAll, )

1395%* *
1396 1 FORMAT (A70)

1397* *

1398 4  FORMAT (//10X,"GROUP CROSS REFERENCE LIST",/16X,"ID NR GROUP"//)
1399* *
1400 6 FORMAT (18X,12,7X,Al)

1401* *
1402 8 FORMAT (//10X,"CLASS CROSS REFERENCE LIST", /16X,

1403 & “ID NR CLASS"//)

1404% *
1405 9  FORMAT (18X,I2,5X,A6)

14606* *
1407 10 FORMAT (//5X "THIS PROBLEM CONTAINS ",I8," DECISION VARIABLES",
1408 & " IN THE ",/10X,"OBJECTIVE FUNCTION AND ",14," CONSTRAINTS"//)
1409* *
1410 11  FORMAT (//)

1411% *
1412 13  FORMAT (/SX,"THE MAXIMUM NUMBER OF CONSTRAINTS (4095) HAS BEEN",
1413 & /10X,"EXCEEDED BY THIS PROBLEM, CONTAINING ",I4," CONSTRAINTS"/)
1414% *
1415 16  FORMAT (/5X,"THE MAXIMUM NUMBER OF DECISION VARIABLES (262K)",

1416 & /"HAS BEEN EXCEEDED BY THIS PROBLEM, CONTAINING",

1417 & /17," DECISION VARIABLES"/)

1418 RETURN

1419 END

1420% *
1421 %%kkkhkkhkkhkhhkkk END CLOSE khkhkhkhkhkhkkkhkhkkkkikikk
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1424% *
1425 SUBROUT INE SPAWN

1426% *
1427***************************************************************************
1428% *
[429************* PROGRAM IDENTIFICATION Ahhkhkhkkhkkkk
1430% *
1431% COMPUTES THE TIME, CORE, AND FILE SPACE REQUIREMENTS FOR

1432% PROGRAM EXECUTION

1433% *
1434% CREATES NECESSARY JCL

1435% *
1436* SUBMITS JCL JOB TO THE BATCH WORLD

1437% *
1438% COMPUTER DISPLAYS THE SNUMB NUMBER

1439% *
1440***************************************************************************
1441% *
1442********************************#******************************************
1443% x
LG4 LKkRkkkdekhkk ik VARIABLE IDENTIFICATION kkkkkkkkkhh ik
1445% *
1446% ICORE -~ AMOUNT OF CORE NEEDED FOR THE LP600 JOB

1447% IDISK - AMOUNT OF TEMPORARY WORK SPACE NEEDED BY THE LP600 JOB

1448% INDISK - AMOUNT OF WORK SPACE ASSIGNED TO INDIVIDUAL DISKS

1449% IPAGE - MAXIMUM NUMBER OF PRINT LINES OF OUTPUT ALLOWED

1450% ITIME ~ AMOUNT OF TIME ALLOCATED FOR THE LP600 JOB

1453% *
1454**************** SUBROUTINE NAMES Ahkhkkhkhkkkhkhkkkkkikkk
1455% *
1456% CALLED BY: MAIN

1457% *
1458% CALLS:

1463* CALLSS - HONEYWELL SYSTEM ROUTINE THAT ALLOWS FOR SPECIAL
1464* OPERATIONS -~ USED TO SUBMIT LP600 JCL JOB

1465% DETACH - RELEASES SPECIFIED FILE FROM PROGRAM CONTROL

1466%* *
1467***************************************************************************
1468% *
1469 COMMON /PT5/ IRO4,ISS

1471 WRITE (6,1)

1472 TPAGE = 5

1473 ICORE = (14*IROW+29000) /1000

1474 IDISK = ICORE * 50 / 28

1475 INDISK = IDISK / 5

1476 ITIME = TCORE*5/28

1477 WRITE (09,2) ITIME+1000,ICORE+1000,IPAGE+1000,

1478 & INDISK+1000,INDISK+1000, INDISK+1000, INDISK+1000, INDISK+1000

1479 WRITE (09,3)

1480 WRITE (09,4)




1481 RBJIND 09
1482 CALL CALLSS ("RUN 09#","CDIN")
1483 CALL DETACH (09,ISTAT9, )
1484 *
{ 1485 1  FORMAT (/S5X,"SPAWNING THE LP JOB NOJ...",//20X,"BYE"//)
1486* *
J 1487 2  FORMAT ("##A,J ;,8,16"/,
$ 1488 & "s IDENT WPO0354,AFIT,GUSMUS,MUNITION OPTIMIZATION"/,
1489 & "g ENTRY  .LHSF"/,"$ USE +LHSF"/,
1490 & "s EXECUTE"/,"$ LIMITS ",13,",",13,"K,,"13,"K"/,
1491 & "g PRMFL  H*,R,R,AF.LIB/LP.PAC"/,
‘ $ 1492 & "$ PRMFL  SO,W,L,79C06/DATA/LPOUT"/,
L 1493 & "s DISC AALAL,",T12,"R"/,
$ 1494 & "$ DISC AB,A2," 12,"R"/,
T 1495 & s DISC AC,A3,",12,"R"/,
; ‘ 1496 & "g DISC AD,A4,",12,"R"/,
1497 & "s DISC AE,A5,",12,"R")
‘ . 1498%* *
$ 1499 3 FORMAT ("$ PRMFL  IN,R,L,79C06/DATA/LPINFO"/,
| 1500 & "8 DATA  I*"/," PREPROCESS"/,
! 1501 & " TITLE MUNITION STORAGE OPTIMIZING"/,
1 1502 & " SET NOSOX0=0N"/,
. 1503 & " CONVERT SOURCE=AMMO/IN,IDENT=MU"/,
1504 & " SETUP  SOURCE=MU"/, !
1505 & " SET OBJ=0BJECT :IVE ,RHS=RHS"/, |
1506 s " SET SCALE=~1"/) !
1 1507* * 5
1508 4  FORMAT (" CRASH"/,"” INTEGER"/," RESET  NOSOX0"/,
1509 & " outeur"/," ENDLP"/,
1510 & " EXECUTE"/,
: 1511 & "g CONVER NSPIN"/,
; 1512 & "s LIMITS 1,6K,,2K"/,
$ 1513 & "g PRMFL  IN,R,L,79C06/DATA/LPOUT"/, 3
1514 & "s REMOTE 0OT"/, I
1515 & "y CONVER NSPIN"/, y
1516 & "g LIMITS 1,6K,,2K"/, '
$ 1517 & "s PRMFL  IN,R,L,79C06/DATA/CRSREF"/, ‘o
3 1518 & "y REMOTE OT"/,"$ ENDJOB"/, "**x%XEOF")
i 1519 RETURN
. 1520% *
1521**************** END SPAWN KhkkhhhRhikkdkdkhkk
. 1522 END
p
E L]
h |
' 1]
4
]
{
3
3
NOTE: Cards identified with a § in left margin will have be changed
) for new users. The source card numbers are 0184, 0187, 0188, 0191,
. 0196, 1488, 1492, 1499, 1513, and 1517.
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