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This study was conducted to determine if an expert systea
could be designed to assist the afloat Supply Officer in
considering space constraints wvhen developing a deployment
loadplan.

Forecasting and Operations Ra3earch Models are used in
the development of the expert system and adapted, as necessary
to accommodate supply management afloat. Procedures for
determining net stowage capacity and material configuration
wvere reviewed to provide the user with an understanding of how
to effectively utilize the expert systeam for developing a
loadplan. The expart system includes a series of LOTUS 123
spreadsheets to be used in conjunction with the Military
Traffic Management Command’s Computerized Deployment Systen
(CODES) .

The study concludes that the use of an expert system
would provide valuable assistance to the afloat Supply Officer
and recommends further research to establish the CODES

interface.
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I. JINTRODUCTION

A young, Supply Corps Lieutenant reports onboard a tender
as the Stores Officer for the S-1 Division. During initial
inspection of the storerooms the Chief Storekeeper opens the
largest bulk storeroom where he points out several large
repairables located on the second and third shelf racks.
Boxes of paper, rags and other lighter weight consumable
products are double-stacked in front of the racks on pallets
on the deck and personnel have to crawl over this material to
check the markings on the material stowed in the racks.

The Chief explains that some years ago the division owned
an electric forktruck which was why the repairables were
loaded in the upper racks. He also states that if he had to
issue one of the repairables he could make the issue if the
riggers can figure out a way to maneuver the material out of
the location but only after removing most of the material from
the deck.

The Chief explains that the consumable materials were
loaded prior to the last deployment irom additional stock held
in three warehouses on the pier. Items, such as xerox paper

and the TDU weights used by the submarines for disposal at

sea, were in constant demand and he wanted to be sure there




wvere sufficient gquantities on hand to satisfy all
requirements.

The Chief finally mentions there is a problem with routine
flooding in the storeroom and while the water level has never
risen above the pallets, no one knows where the water is
coming from. When the young Lisutenant points out the boxes
of oxidizing material in another corner of the storeroom, he
admits the flooding is a problem since the oxidizers need to
be stored in a dry space and for the paper products stowed on
pallets on the deck.

The young Lieutenant and the Chief leave the storerocom in
agreement on the need for a new storage loadplan which
considers ease of issue and hazardous material storage. The
young Lieutenant writes a reminder in his notepad to ask
someone from the rigger’s shop to come down and lcok over the
situation. The Supply Officer had stressed the importance of
supporting submarine refit as well as resupply. Failure to
provide a critical part could prevent the submarine from
meeting its operational commitments and it would not reflect
well on his record if that critical part was on one of those
racks and could not be issued.

The young Lisutenant also vonders about the safety hazards
involved with overstocking the storeroom for a deployment and

how the Chief determined which items to overstock. An




unpleasant picture forms in the young officer’s mind on what
the storeroor must have looked like before the deployment and
he can hardly wait to see the other 48 storerooms.

With three full warehouses on the pier, the young
Lioutenant knows Stock Control is not going to be able to tell
him what gquantities of specific materials to load for a
deployment and there 4is still the problem of where the
materials should be located. Without a computer to help
figure it out he knows he will have to guess just like the
Chief did.

When the young officer queries the current computer

system, he is able to determine the following:

¢ Onhand Quantity (total guantity in all locations),
8 Requisitioning Objective - High Linmit,

& Reorder Point - Low Limit,

& Allowance and Load List Quantities,

® Locations 1-4,

& Various Management Codes (e.g.: Shelf Life Code, Shelf
Life Action Code, Security Code),

¢ Demand History.

With all of these variables to consider, how to organize all
of the information necessary for determining the best
deployment loadplan for each storeroom is a very difficult

process. What is needed is a computer program which has been

e Y bt b Al
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designed to consider all of these variables and the storeroom
layout. Without one, the Stores Officer must resort to pencil
and paper and hope for the opportunity to work it all out
before the next deployment.

In a shipboard environment, the number and size of the
storerooms may suggest there will not be a problem storing
material; however, proper storage management procedures are
more complex than just finding an empty bin or rack to place
material in. There are a multitude of considerations which

include but are not limited to whether or not the material is:

6 flammable, corrosive, radioactive:

6 a Coordinated Shipboard Allowance List (COSAL) item, a
Depot LlLevel Repairable (DLR), an item categorized as
Controlled Material;

4 an item which requires storage in an air conditioned
storeroom, on the weatherdecks, in a storeroom with a
fixed CO2 system;

& a fast mover, a slow mover, Or war reserve stock.

Preparing an effective loadplan which adequately balances
the ship’s requirements against limited space constraints is
critical to both inventory accuracy and supply effectiveness.
If the material can not be found or is inaccessible, then the
loadplan is jineffective. To determine the quantities to
safely and adequately balance the ship’s requirements against

available storage is virtually impossible to do successfully.




It is impossible to do manually since there are too many
variables to be considered.

The ship’s mission is another variable to consider in
preparing a deployment loadplan. United States naval vessels
can be categorized as combatants or auxiliaries. A combatant
will carry an allowvance list of parts required to support the
ship’s equipment and crew. The range and depth for the
allowance list is based on demand history. An auxiliary is a
Combat Logistics Force ship such as an oiler, a submarine or
destroyer tender, a repair ship or a fleet issue ship. Since
it is impractical for a combatant to store quantities
sufficient to satisfy normal demand to last throughout an
entire deployment period and overstocking the storeroom can
lead to unsafe storeroom stowage practices, the auxiliary
carries a load list of materials required to back up or
resupply allowance list material carried by the combatant.
Load lists are based on historical demand data, information
from the Inventory Control Point files and technical overrides
which establish a minimum quantity for a new or critical item.
[Ref. 1:p. 4~1 - 4-56)

A combatant will rely upon the auxiliaries in the
battlegroup for regular resupply. These auxiliaries will then
pull into port periodically to replenish their stock. An

auxiliary such as a tender, on the other hand, may stean




independently and be required to have material on hand for a
minimum of 60 days without resupply.

On a large combatant or auxiliary, like a tender, the
range and depth of materials to be considered can be
overvhelaming. The Stock Control Officer and the Stores
Officer are both responsible for inventory management of wvell
over 75,000 line items. Together they use a variety of means

to control the size of the inventory, such as:

& turn-in excess materials to the nearest Navy Stock Point,
8 shelf-life management programs,

® perform periodic stock level setting,

& management of non-demand based stock assets,

¢ the reordering process.

Of the above, the reordering process has the most significant
impact on the manageability of the inventory.

In general terms, the reordering process for stock
replenishment consists of a review of the jitems carried in
stock and the subsequent submission of the replenishment
package or replenishment cancellation. The reordering process
varies depending on the different computer systems available
in the fleet and the guidelines established for the frequency
of a reorder. Each computer system identifies the items for

s e e NS L 'ﬁ’ ki I N ] )




review where the available stock assets are less than the
requirements reflected in established stockage objectives.

Reviewing a replenishment package can be an insurmountable
task, depending on the size of the reorder and the amount of
time allotted for review. The process can become even more
complicated on a tender, where the Stock Control Officer and
the Stores Officer have different sets of rules and
considerations influencing their decisions for the reordering
of material carried in stock. The Stock Control Officer is
generally concerned with the repercussions of material not in
stock and the Stores Officer is more concerned with safe
stowage practices. The Stock Control Officer can easily
access the computer to determine the demand history, allowance
quantities, number of substitutes or any other pertinent data
which may influence the reorder decision. The Stores Officer
generally has to rely on experience since the majority of
materials carried in the supply system are not identified by
cubic dimensions and the computer only identifies the location
number(s) and not the size of the location(s). Experience is
never infallible and is sometimes learned too late to avoid
disaster and in the Navy, experience transfers every two to
three years.

The Supply Officer, the Cargo Officer or the Stores

Officer who is responsible for a single storeroom containing

e e



over 18,000 line items or 75,000 line items in more than 40
storercoms needs a computer program to prspare an effective
loadplan for inventory management. A computer program which
balances the ship’s needs against limited space constraints
can be an effective management tool for determining wvhen a
specific reorder quantity can be considered rsasonable,
improving inventory and location accuracy, and providing
stowvage statistics for new construction storerocoms.

The scope of this thesis is to explore the feasibility of
designing and using an expert system to assist the Supply
Officer, the Cargo Officer or the Stores Officer in
determining the ship’s space limitations and in preparing a
ship’s loadplan. Chapter II focuses on an explanation of
expert systems and identifies its important impact on
developing an effective loadplan. Chapter III provides the
basic features of the retail consumer and intermediate
inventory models used by the Navy Supply System and identifies
applicable forecasting and operations research models to be
used in developing a successful loadplan. Chapter 1V reviews
space management and space utilization technigues to be
considered when developing a loadplan. Chapter V explains how
to use the expert system and identifies significant

limitations. 1In conclusion, Chapter VI provides areas for

further research and a fev summary comments.




11. DBACKGROUND

A. MHAT 15 AN EXPERT SYSYTEM?

An expert systes is a computer system which uses decision-
making or problem-solving methodologies on specific knowvledge
to render advice or make recommendations. The decision-making
or problem-solving methodologies can be represented as a set
of rules to follow or it can be represented as a model of how
something is supposed to work or be done. Expert systems can
be very complex systems which go beyond simple problem-solving
to explaining the solution and learning from the experience.
[Ref. 2:p. 424-427)

The knowledge or set of rules is stored in the computer in
a knowledge base and the computer is programmed to use that
knowledge to solve problems by symbolic reasoning. The
knowledge is generally stored in an If-Then format and the
expert system manipulates symbols to solve problems. In
addition to symbols, mathematiéal equations can be used. An
expert system can also explain :‘k\justify its recommendation.
(Ref. 2:p. 428-443) \

Expert systems can either be large systems or micro-based
small systems. There are many different problems which can be

addressed by an expert system. They can also be designed to




solve one or more problems. One expert system may infer
consequences from specific situations including predictions
and forecasts. Another expert system may develop short-term
and long~term plans to achieve goals or diagnose a problem and
then develop a plan to correct the problem. Expert systems

will generally [Ref. 2:p. 436-447):

® interpret
& predict

& diagnose
¢ design

¢ plan

& monitor

¢ debug

® repair

¢ instruct

& control

Developing an expert system for solving problems is
practical only if it solves more problems than it creates.
For instance, if the expert system is manipulating data from
another computer system, then it would be impractical to
directly input all of the data from one computer to another
manually. An expert system should [Ref. 2:p. 427-435]:

¢ be developed for an important task,

10
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¢ preserve human expertise,
6 be used in many locations,
& be necessary,

® improve the quality of perforsance.

An effective loadplan is essentially a large knapsack

problem. For example, a hiker can carry up to eleven pounds
of food in his knapsack. He must select among four items with

the weight and utility identified in Table II-1:

TABLE II-1

Item Weight per Packet Utility per Packet
2

A 1

B 2 -]
c 3 6
D 4 12

The hiker would like to maximize his total utility subject to
the constraint on total weight and the restriction for
selecting full packets. He could select eleven packets of
item A for a total utility of 22, but he can not choose three

11




packets of item D for a combined weight of 12 pounds. The

problem could be written as follows:

6 z, = number of packets of item A
¢ z, = number of packets of item B
¢ z; ® number of packets of item C
8 z, snumber of packets of item D
® max 2z4 + 5z, + 6245 + 12z,

Os.t. 1z, + 2z, + 3z5 + 42, <11

82z,, z5, 23, z4 20 and integer

Which items should the hiker take in his knapsack? [Ref. 3:p.
717-719)

This is an integer programming model. An integer
programming model which includes all of the variables for
number of line items, number of locations and categories of
material would be an extremely difficult NP-complete problem
to compute. An NP-complete problenm is,

"a class of decision problems for which it is easy to
check the correctness of a claimed ansver, with the aid of
a little extra information. So we aren’t asking for a way
to f£ind a solution, but only to verify that an alleged
solution really is correct."[Ref. 4:p. 183)
Considering the number of variables involved, such as the
number of 1line items, material configuration, =material

classification and stowage capacity, this polynomialtime

12




algorithm could not be solved in our lifetime. (Ref. 4:p.
178-188)

If one large problem with a large number of decision
variables is broken down into a sequence of problems, each
with a smaller number of decision variables, the problea is
then easier to solve. The loadplan can be broken down into a
series of steps as follows:

¢ determining the forecasted quantity required over a
specified period of time

¢ identifying the desired quantity to be carried based on
forecasting and available resupply

# obtaining optimal quantities through analysis of aggregate
cubic requirements in relation to net stowage capacity

® assigning locations based on material classification and
configuration

A series of LOTUS 123 sgpreadsheets can be used to

forecast, identify material configuration, determine net

stowage capacity and ascertain an optimal load quantity in

relation to space constraints. The major advantages in using

LOTUS 123 are:

& widespread use of this program in the Navy today,

& a database can be created for a program wvhich accommodates
a download from any of the computer systems currently used
by the Navy Supply System,

# operations research models and equations used in creating

the loadplan can easily be entered and protected in the
spreadsheet.

13
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A major disadvantage is the LOTUS 12) software limitations
allow only a fixed number of line items to be manipulated at
any one time.

Once load quantities, material configuration and location
dimensions have been calculated and material and location
classifications identified, the Military Traffic Management
Command’s (MTMC) Computerized Deployment System (CODES) can be
used to create an effective deployment loadplan. MTMC
designed the CODES program to enable the load planner to
create an effective loadplan for break-bulk material, such as
MILVANS, tanks and helicopters. CODES currently performs the

following loadplanning functions [Ref. S5:p. 1-1 ~ 2-2}:

& Cargo Database Management

6 Cargo Data Input

¢ Vehicle Marriage

& Weight Distribution

& Cargo-to-Compartment Selection
4 Trim and Stability

& Templating

® Report Generation

& External Communications

The system uses a "master ship diskette (MSD)”, which contains

a database of ship characteristics for a specific ship.

14




Master ship diskettes are currently prepared and updated on
all cargo ships for MTMC by the Transportation Engineering
Agency (TEA). [Ref. 6)

By consolidating material requirements, configurations and
classifications on one lOTUS spreadsheet, and providing
location configurations and classifications on a second LOTUS
spreadsheet, the CODES program would require only minor
modifications to be used in preparing a combatant or auxiliary
ship’s loadplan. CODES provides the additional benefits of
proven success and personnel experience. [Ref. 7)

While General Stores (GSK) 1is the primary area of
interest, Aviation Stores, Ammunition, Ship’s Store Stock, or
Subsistence (Dry, Frozen, Chill) could be easily managed using
the CODES program. The importance of working with cubic
dimensions is it allows the necessary versatility to
accommodate any type of material in any storeroom environment.

The value this expert system provides is largely dependent
upon the set of rules stored in the knowledge base and the
mathematical equations the computer is programmed to use to
solve problers. The forecasting and operations research
models to be discussed in Chapter III can be simplified as
mathematical equations which can easily be accommodated in a
LOTUS 123 spreadsheet. The set of rules stored in the
knowledge base will be discussed further in Chapter V.

15




ITI. MNODELS

A. MODELS USED BY THE NAVX SUPPLY SYSTEM

A discussion of the applicable forecasting and operations
research models to be incorporated in the expert system is not
easily understood without first reviewing the purpose and
features of a few of the inventory models currently used by
the Navy Supply System. Material requirements for the Navy
fleet are computed based on retail consumer and intermediate
inventory models. Retail consumer inventory models provide a
tailored allowance list of materials for a combatant or an
auxiliary ship based on the ship’s equipment, the rilitary
essentiality of this equipment and the composition and size of
the crew. Retail intermediate inventory models provide a load
list of materials required on an auxiliary ship to back up or
resupply the combatant’s allowance l1ist and support the ship’s
mission. These inventory models are primarily based on demand
history. A brief synopsis of the objectives of the allowance
and load 1list models appears in Tables III-1 and III-2. (Ref.
l1:p. 4-1 ~ 4-56) [Ref. 8:p. 1-9]

The allowance or load list determination involves a very
complex process of variable rule analysis and computation.

While the models vary in complexity, a detailed explanation of

16




ALLOMANCE LIST NODELS

Coordinated Shipboard Allowance List (COSAL) - to
provide a 90 day level of support for items which are
components of, or.grovido support for, repairable

equ ent install on the ship. The quantity carried
in the COSAL is enough to meet forecasted demand with
a 10% chance of stockout. These models include:

Fleat istics s rt Improvesent Progras
(PLSIP) lovance Nodel -~ a fixed level model
used on most ships.

Modified Fleet Logistics Support Improvement
Program (NMOD-FLSIP) Allowance Model - a fixed
level model modified to increase the insurance
stockage of specific items in the COSAL.

TRIDENT Allowance Model - a variable protection
level model used for material specific to
TRIDENT submarines.

WSS Model - a variable protection level model
used for material specific to FBM and TRIDENT
submarines.

Maintenance Criticality Oriented (MCO) Allowance
Model - a variable protection level model used
for material specific to FFPG-36 through FFG-59.

Availability Centered Inventory Model (ACIN) - an
ogtinization model e rimentally used to compute
allowance quantities for specific weapons systems.

Q~COSAL - nuclear items for nuclear powered ships
and the tenders that support thesm.

Aviation Consolidated Allowance List (AVCAL) - to
provide a 90 day level of support for repairable and
consumable secondary items necessary to maintain
assigned aircraft and support equipment.

TABLE III-1

1?7
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ALLOWANCE LIST MODELS (CONT)

The quantity carried in the AVCAL is determined
through analysis of system maintenance and
reliability data.

irables Integrated Model for Aviation (RIN-AIR)

1 - a pipeline model developed to satisfy the

irements of the DOD Retail Inventory Management
and Stockage Policy (RIMSTOP) program in support of
demand based items.

Optimized Allowvance Requirement Register (ARR)
Nodel - provides the quantities of items required
to support aircraft subsystems as a function of
aircraft flying hours.

LOAD LIST NODELS

Fleet Issue Load List (FILL) - to provide a 90 day
level of -ugport for ul::got Level Repairables,
Equipment Related cons les and Non-Equipment
Related consumables used by combatants in either
the Atlantic or the Paciftic fleet. The quantity
carried in the FILL is based on 24 months of
combatant demand data received by the Combat
logistics Force units and other demand d a t a
experienced at Navy S8tock Points. Material
designated in the PILL is identified as
Prepositioned War Reserve Material Stock.

Tender and Repair 8hip load List (TARSLL) - to
provide a 90 day level of support for repair parts
and consumables required to support e repair
mission of a repair ship and the repair and
resu 1{ mission of a tender. TARSLL’s are either
hull lored, to support a specified set of hulls,
or ocean tailored to s rt either the Atlantic or
the Pacific fleet. e quantity carried n the
TARSLL is based on demand data and configuration
data from the Ships Parts Control Center’s Weapons
System File.

TABLE III-2
18
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the Modified Fleet Logistics Support Improvemsent Program (MOD-
FLSIP) Allowance Model is provided in Appendix A.

Allowance and load list requirements do not account for
all of the materials carried on a particular ship. The Supply
Officer has some {(nfluence over the range and depth of
allowance and load list requirements and for the purpose of
this thesis, these 1list quantities will be considered
unchallengeable. Quantities carried in excess of allowance or
load list requirements can present a problem when space is
constrained. While load list requirements are for the most
part predetermined by higher authority, requirements for
additional stock is largely controlled through the reordering
process. The reordering process varies depending on the
computer system available aboard a specific ship, or in some
cases, the lack of an available computer system. The Afloat
Supply Procedures, NAVSUP Publication 485 provides extensive
reorder guidelines for ships with Shipboard Non Tactical ADP
Program (SNAP) 1II capabilities and wmanual operations.
Appendix B describes the critical factors used in determining
the stock limits which trigger replenishment on ships with
SNAP 1 capabilities.

Once the allowance and load list quantities have been
accounted for, the Supply Officer should be able to determine
a satisfactory balance of additional materials by utilizing a
fevw simple forecasting and operations research models. Nodels
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which can provide an additional check and balance when
reviewving the replenishment package and wvhich can be used to

improve location and inventory accuracy.

B. APPLICARLE PORECASTING MODRLS

Forecasting models can be classified in a variety of
wvays. The four basic demand forecasting techniques discussed
in this chapter can be classified as qualitative or
quantitative. Qualitative models rely on opinion, experience
and expertise. Quantitative models develop forecasts using
historical data or association among variables. (Ref. 9:p. 38~
40)

Solicitation of opinions, a subjective approach to

forecasting, include {(Ref. 9:p. 70}:

é interviews

¢ expert estimates

& market research

# collective opinions

& general surveys

Each method, approach or technique estimates future demand
based on information provided by customers, wholesalers and
retailers.

Quantitative wmodels include Economic Indicators,
Econometric Models and Time Series Analysis. Economic
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Indicators and Econometric Models use the changing values of
known indicators to predict turning points in a demand
function. [Ref. 9:p. 71-7%])

Economic Indicators depend on the interaction of two or
more variables. In simple and multiple linear regression
analyses, one or wmsore Iindependent variables is used to
determine a dependent variable. Gross National Product (GNP)
is a particular Economic Indicator which measures general
economic activity. Economic Indicators are used more for
product groups or aggregate dollar demand forecasts than for
item-by-item forecasting. [Ref. 9:p. 71-74)

Econometric Models are usually a simultaneous set of
equations that explain the interactions of variables involved
in a business situation. Econometric Models can be [Ref. 9:p.

74-75):

& Behavioral relationships, such as supply and demand curves
¢ Technical relationships, such as production functions
& Institutional relationships, such as taxes

¢ Identities, such as GNP

Time Series Analysis predicts future demand based on
historical data. A number of components can influence the
time series forecast [Ref. 9:p. 41-71):

¢ lavel indicates the tendency of time series at any point
in time

21
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¢ trand indicates the rate of change in a series over time

o gseasonal _variation indicates an identifiable and
repetitive annual pattern of movement above and below tw
trend line

e cyclical varjation indicates a long term identifiable
swing above and below the trend line

¢ random variation indicates an unusual swing above and
below the trend line which can not be identified to a
specific cause and has no distinctive pattern
Exponentially Weighted Moving Average (EWMA) or
exponential smoothing is one of many Time Series Analysis
techniques. The weight of historical data decreases
geometrically as more weight is placed on recent data. There
are a number of advantages in using the EWMA model. First,
EWMA takes into account the error between the previous demand
and the previous forecast. Second, EWMA uses an exponential
smoothing constant to weight previous demand and the smoothing
constant can easily be changed without adjusting the formulas.
Third, EWMA can be used to accommodate trends, seasonal and
cyclical patterns. While some Navy material exhibits seasonal
denmand patterns, most does not and cyclical patterns are of no
concern in a short-term analysis. PFourth, EWMA can be used to
project more than one period into the future and allows the
forecaster to review specific timeframes within a broader
perspective. Finally, EWMA is easily accommodated within a

Management Information System. A major disadvantage which
should be kept in nind wvhen using the EBEWMA model, is
22




sxponential smoothing can react slowly to dramatic changes in
demand, depending on the value used for the exponential
smoothing constant. (Ref. 9:p. 53-69)

The EWMA model with trend correction is a three part
model. The formulas are provided in Table IIl-3 (Ref. 9: p.
57-60) with a brief definition of the symbols used to
abbreviate the interpretation.

The current level is computed first and then the current
trend. The exponential smoothing constant is usually between
the range of 0.1 and 0.3. Swmall values place greater weight
on historical demand conditions and have a greater smoothing
effect. Large values put greater weight on current demand.
The level and trend are then used to obtain the demand
forecast. The process is then repeated to determine the
demand forecast for the number of periods in question. [Ref.
9:p. 56)

While this single forecasting technique can not be
superior in all cases, it is important to bear in mind that
any forecasting technique used to predict change, is subject
to change. Forecasting is also subject to error regardless of
the technique selected. The forecasting techniques proposed
in this thesis do not supersede available information, but can
be used as an additional check on current demand patterns.

EWMA forecasting results can augment the Supply Offiocer’s
judgement and experience in distinguishing between critical
23




N 1

EWMA WITH TREND

t = current perliod
t-1 = last pexiod
T, = current trend
c2 ™ trend, last period
X, » level
- X,., = loevel, last period
Y, = current demand
.-; ™ demand, last period
P, = forecast
« = axponential emoothing constant, (0,1
P = &xponential -oothngq;on'cnnt,'[é,il]

Xt - Q(YM) +(1-«) (xp;‘rg-g)
Ty = P(X, X y) +(1-B)Ty
Fo=X,+7,

3

“Q

TABLE III-3

requirements, normal demand patterns and dead stock.

C. APPLICABLE OPERATIONS RESEARCH MODELS

Operations Research models are widely used in logistics,
partiéularly since the 1970’s with the expanded use of
computer technology for mathematical and statistical modeling.

A variety of models have been applied to the key and support

activities:
Key Support
Customer Service Warehousing
/Transportation Materials Handling
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Inventory Managemsent Acguisition
Order Processing Protective Packaging
Product Scheduling

Information Maintenance

Some of the most widely accepted models are used for Customer
Service, Transportation, Inventory Management, Product
Scheduling, Information Maintenance and Warehousing. {[Ref.
10:p. 1-23)

The simpler the model, the easier it is to use. Chapter
II described an effective loadplan to be a large knapsack
prcblen. The expert system must accommodates all of the
variables and be easy to design and use. When the items
carried in the loadplan are addressed as individual categories
of material, the knapsack problem becomes more manageable.

Individual items in the knapsack can then be assigned
specific weighted values or utility, which enables the Supply
Officer to determine the relative importance of each of the
items under consideration. On a tender, for example, the
Stores Officer may be concerned with the optimal product mix
of four different types of 5-gallon primer cans held in a
single storsroom. One primer is primarily used by the
tender’s customers, a second is primarily for ship’s use and
the remaining two are held as suitable substitute items. The
Stores Officer may want to place greater value on the primary
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primers and lesser value on the substitutes. When these items
are then reviewed in relation to one another and in viev of
the variable constraints for all the material held in this
storeroom, the Stores Officer can make s more realistic
decision on how the storeroom in question should be loaded.

For the purpose of this thesis, utility is not going to be
considered a factor. Allovance and load list quantities will
be considered first. The remaining space will be allocated to
each of the line items based on the proportional relationship
between the forecasted load quantity and available storage
space. Whether or not the Supply Officer, Stores Officer or
Cargo Officer chooses to add utility to convert this
allocation process to a knapsack problem will be up to them.

The final step in preparing an effective 1loadplan is
identifying the best location for each item carried onboard.
An Operations Research model which can be used to help
identify the best location for specific items is the Modified
Distribution or Multiple Origin-Destination model. The
Multiple Origin-Destination model provides a number of basic
principles that can be applied to make the problem more
manageable. When the problem is viewed as a matrix, where
comparable weights are assigned to both material and
locations, individual items cans be matched to the most
accommodating locations available.
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An effective loadplan may or may not be prepared by
creating a dynamic programming model that accommodates all of
the variables involved. A series of spreadsheets wvhich assist
the Stores Officer in determining material requiremsents,

. configuration and classification can be consclidated on a
single spreadsheet and another spreadsheet can be used to
identify storeroom location configuration and classification.
The two spreadsheets can then be incorporated in CODES, which
matches material to compatible locations. Material, locatfon
and storeroom configuration is discussed in greater detail in

Chapter 1IV.

27




In the last two decades there have been a significant
number of innovations in stowing and retrieval systess for
Navy and private industry warehouses. A recent study
sponsored by the Office of Naval Technology (ONT) and
conducted by the David Taylor Research Center, entitled "Small
Combatant Stowage Systems Analysis,” described and analyzed
nine candidate stowage systems which could potentially
increase stowage capabilities, require less manpower and
satisfy safety and other concerns for shipboard use. The
primary emphasis of the study was improving stowage for
provisions, general supply repair parts and ammunition for the
5"/54 caliber gun on new construction ships. Evaluation
factors are identified as follows:

o Use of Space is a measure of how well the system uses
available volume to achieve stowage density.

¢ Stovage/Retrieval Time is an estimate of the time to store
and retrieve material.

S Manning is the number of people required to operate the
system, relative to the baseline systenm.

¢ Naight is the weight of the stowage system, not material,
relative to the baseline system.




o Pover is the ship power (electric, pneumatic, etc)
required to operate the stowvage systenm.

o RM&A is the reliability, maintainability and availability
of the systen.

e Copt is the cost to acquire and install the stowage
system, relative to the baseline system plus the cost
sffect on the ship.

6 Backup is the ability to perform stowvage and retrieval
operations if the system is inoperative (not available).

o Affects of Ship Motion is the ability of the stovage
system to operate during high sea states.

¢ Adaptability is the ability of the stowvage system to
adjust to the ship and the crew to adjust to the systenm.

® Safety is a measure of the degree to which personnel who
operate the stowage systems are not likely to be injured
and material that is stowed in the systems is not likely
to be damaged.

& Security is the ability of a stowage system to deter
pilferage.

¢ Installation is the measure of the lack of difficulty to
install the stowage systems.
The significant result of the study is the determination that
only one of the nine candidate stowage systems offered
potential improvement over current systems and only for
general supply repair parts. [Ref. 1l1l:p. 2~50, 67-68])

While modern technology appears to be making significant
strides ashore, it would appear to be floundering afloat.
Supply Officers can look forward to only minor changes in
existing stowage systems aboard ships for the next twenty plus
years. Personnel manpower, wvhich was a primary concern in the




study conducted by the David Taylor Research Center, will

become a more immediate problem for the Supply Officer.

It is anticipated that future ships will have smaller
crevs. With smaller crews, less Bmanpover would be
available for manpower intensive tasks such as material
stowvage during a replenishment. Stowage operations must
be examined now for systems and concepts to increase
stovage capabilities for future small combatants. [Ref.
1l:p. 2)

The Supply Officer’s dileama is further compounded by the

following problems [Ref. 11:p. 13-14):

& The Naval Supply Systems Command (NAVSUP), and its design
agent Fitting Out and Supply Support Assistance Center
(FOSSAC), determine stowage requirements (volume) but
neither, to any great extent, participate in location
determination or configuration of supply spaces on new
ships nor serve as an advocate for stowage during the
entire design process.

6 The hull size is determined before equipment selection and
manning are finalized, which sometimes results in a hull
size which cannot accommodate stowage requirements.

4 Once ships are delivered, spaces are sometimes swvapped
within the Supply Department or with other departments.
Changes are often made without the approval of NAVSUP,
NAVSEA, or even the TYCOM. Without the approval of
headquarters, space changes are more likely to be made
without analysis of their full impact on stowage
capability. Such changes may degrade the stowage
capabjilities designed into the ship.

¢ Ship modification during overhaul sometimes reconfigures
stovage spaces causing them to be less efficient. New
equipment placed onboard ships often takes storeroom space
without providing compensation for loss of stowage.

& Configuration of space and ship does not permit
installation of proper stowage aids or material hardling
equipment. MNanholes, pipes, vent, air conditioners and
other structures quite often intrude into the stowage
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compartment making stovage volume unusable as well as
eliminating the use of certain types of stowage aids.

& Stovage aid~ available for repair parts storerooms do not
allow for high density stovage. The stowage aids in some
storerooms do not have adjustable shelving to allow for
various size materials, causing loss of stowage space.
Deck and/or overhead grating is not always installed in
all provisions storerooms, preventing the use of
telescoping battens. Without deck and overhead grating in
the chill/freeze compartments, cooling coils are very
susceptible to damage by material banging into them.

6 Type commanders require ships to operate at higher
endurance levels than specified in the ships Top lLevel
Specifications or OPNAV Instruction 4442.1E.

The Department of Defense’s "Storage and Materials
Handling™ publication (DoD 4145.19-R~1) describes storage

space as a basic resource.

Economy depends upon the optimum utilization of this
space, and the proper arrangement of operations incident
to the receipt, storage, and issue of materials. Space
economy can be obtained only by thorough planning for the
use of space. [Ref. 12:p. 2)

The Supply Officer, howvever, has very little control over
either the number or configuration of storerooms. Thorough

planning for the use of space is limited as follows:

The number, locations, shapes, and sizes of supply
department storerooms vary significantly in each type of
ship. Therefore, each supply officer must carefully study
the configuration and capacities of all available stowvage
spaces when determining the types and quantities of
material to be stowed in each. The location storeroom
doors, hatches, stanchions, ventilation ducts, overhead
fixtures, and other structural aspects also must be
considered in planning the stowage layout. Architectural
‘obstructions’ will be studied and altered vhen possible
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and as necessary, to create additional stowage space.
(Ref. 13:p.4-72 - 4-73)

In addition,

...storerooms will be outfitted with bins, racks,
shelving, lockers, draver cabinets, deck gratings, battens
and/or other stowage aids best suited for the types and
quantities of materials to be stowed. When installed
stovage aids need to be modified or relocated, or wvhen
additionally required stowage aids must be manufactured by
a repair ship or shipyard, the supply officer will submit
an appropriate work reguest to the ship’s engineering
officer... [Ref. 13:p. 4-73)

While optimum space utilization can be acquired through
alteration or manufacture of storage aids, the benefits are
long-term and of no immediate use to the current Supply
Officer. The Department of Defense’s "Storage and Materials
Handling®” publication (DoD 4145.19-R~-1l) provides the most
useful solution to the current Supply Officer’s problen.

A storage area floor plan layout is an excellent
management tool for space control. It enables planning for
the effective use of space. [Ref. 12:p. 2-23)
A storage area "floor plan" layout can consider manholes,
pipes, vent, air conditioners and other structures which have
an impact on the volume of usable stowage space or the type of
stowvage aids to be used. [Ref. 12:p. 2-23] (Ref. 13:p. 4-73)

CODES, an expert system designed by the Military Traftic
Management Command (MTMC), is currently the only available
nanagement tool to produce a "floor plan® layout which
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considers all pertinent structures or ship characteristics.
The ship characteristics for specific cargo ships are
identified by the Transportation Engineering Agency (TEA) on
master ship diskettes. The current systea primarily focuses on
the two dimensional aspects of length and width. Height is
considered a factor for determining vhen items can be double-
stacked. The diversity of material accommodated on most Navy
ships requires a three-dimensional storage area "floor plan”.
A three-dimensional storage area "floor plan" would be an
extremely effective management tool for capitalizing on the
net stowage capacity available in storerooms with and without

stowvage aids.

B. SPACE UTILIZATION

Identifying the net stowage capacity available requires
an understanding of the proportional relationship between
storage dimensions and material configurations. on new
construction ships, supply stowage capabilities are deteramined
by the Naval Supply Systems Command (NAVSUP) and Fitting Out
and Supply Support Assistance Center (FOSSAC). General Stock
stovage is based on ship types with similar COSAL’s, which
considers vhat was actually designed, constructed and
installed in the ship. Seventy five percent of the COSAL is
allotted for bulk stowage, ten percent for medium stowage and
fifteen percent for small stowage. If a ship with a similar
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COSAL is not available, DDS8 672-~2 provides guidance for
determining gross square feet and the number of stowage aids.
Based on these computations, fifty percent of the storeroom is
utilizsed on most ships, with somevhere between thirty to
thirty five percent utilized on some smaller ships. (Ref. 14)

The net stowage capacity for a bulk storeroom or a bulk
storage location can be obtained by measuring the length,
wvidth and height and applying the following formula:

LxWxHx UP = Net Stowvage Capacity
(utilization factor - UF, is typically .S,
and use .35 for smaller ships)

If the measurements are in inches, divide the Net Stowage
Capacity by 1728, twelve inches cubed, to convert to cubic
feet.

To determine the net stowage capacity for a rack, bin or
draver, measure the inside length, width and height and apply
the following formula and convert to cubic feet:

Lx'xlx"-W

A packing factor (PF) must be considered for material stowed
in racks, bins or drawers. The packing factor can differ
depending on the type of rack, shelf or bin as follows:

34




6 Type "A" and "B" draver shelf units = .7

o Type "S" or "B” bin = .6

6 Type *J" or "K" rack = .75

o MDS and SVMDS (Modular drawer cabinets) = .7

Table IV-1 provides a breakdown of net cubic feet for the most
common bins, racks, cabinets and lockers used by the Navy and
some specific dimensions for individual drawvers, bins and
shelves. [Ref. 11l:p. 69-77)

Another feature which should be kept in mind wvhen
designing a "floor plan” layout is the aisle width. Aisles
should measure at least thirty inches wide between bins,
racks, and cabinets. The material carried onboard U.S.
Navy ships is palletized packaged material and shelf or bin
material. The Consolidated Afloat Requisitioning Guide
Overseas (CARGO) NAVSUP P-4998 provides the net cube on a good
number of the line items to be considered and can be used as
a guide for determining similar material. Pallet load
dimensions are normally 40 cubic feet which is defined as a
Measurement Ton (M/T). One M/T equates to a standard cargo
load 40" deep by 48" wide by 36" high, including pallet. The
average atorages pallet is 32 cubic feet, about 0.8 N/T, and
equates to a load 40" deep by 48" by "28.8" high, including
pallet. (Ref. 12:p. 2-25) [Ref. 15:p. 4-4)
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NET STOWAGE CAPACITY

Stowvage Ald Net Cubic Peet
MDS Cabinet (Vidmar Model 340) 10.740)
SVMDS Cabinet (Vidmar Model 8V-340) 7.6411

MDS Bin Storage
Model §-135 (2 shelves) 5
Shelf capacity 2.885%5
Model 8-153 (2 shelves) 6
Shelf capacity 3

SVMDS Bin Storage

Model SV~S-13 2 shelves 4.2512
Model SV-§-155 (2 shelves 4.7826
A Draver Unit (72 drawers) 8.8956
Drawver capacity 0.1236
B Drawer Unit 131.8141
S Bigrgés drawors& 17.6249
er capacity 0.9791
B Bin (36 inches vide) 21.6847
B Bin (24 inches wide) 14.4303
J Rack (4 shelves) 35.6501
Shelf capacity 8.9126
K Rack 42.5222
R Rack (4 shelves) 34.3518
R Rack (6 shelves) 32.2065
8 Rack (4 shelves) 32.0866
8 Rack (6 shelves) 31.9177
Alcoggilgog:.r 14 shelves) 28.5201
pacity 7.1300
Flammable Medical Locker 4.2367
Flammable Liquids Locker 5.3478
TABIE IV-1

36




The proportional relationship betveen storage dimensions
and material configurations provides the basis for creating an
effective "floor plan® layout; however, the type of storeroos
and the material classification are additional variables to be

considered.

C. IXPES OF STOREROQNME AND MATERIAL CLASSIFICATIONS

The types of storerooms and material classifications can
provide an overvhelming number of variables to consider for
any mathematical equation. To accommodate all of the
variables, the database should include data elements from the
Basic Material File (BMF) to be used to identity material stow
requirements for all of the special categories of material
identified in Table IV-2. Material locations would also have
to be classified for type of stowage so that with minor
modification, the CODES program could assign specific
materials to corresponding locations.

Chapter V explains how the expert system is organized,
how to use the expert system and significant limitations.

37




TYPES OF STOREROONS AND MATERIAL CLASSIFICATIONS

..
b.
c.
d.

e rQ

k.
1.

o.
p.
q.

Number of Bulk Storerooms/lLocations

Number of Binnable Storeroous/Locations

Gas Bottle Racks

Mumber of Hazardous Storerooms/lLocations:
(1) 1 gal. paint cans/spray cans

(2) S gal. paint cans

(3) Lube Oils cans

(4) Lube 0il Arums

(5) Freon

(6) Oxidizers

(7) Acids

(8) Corrosives

(%) Flammables

(10) Calcium Rypochlorite

(11) Radiocactive

Number of Controlled Material Storerooms/
Locations:

(1) Small Controlled Materials

(2) lLarge Controlled Materijials

(3) Controlled Bar Stock

Number of DIR Storerooms/Locations:

(1) Small DLR’s

(2) Large DIR’s

Number of Q COSAL Storerooms/locations
Number of Pilferable Storerocoms/Locations
Number of Medical Storerooms/Locations
Number of Custodial Locations:

(1) Medicinals

(2) Classified

(3) Pubs/Yoras

(4) Alcohol

Number of Clothing Storerooms/lLocations
Number of Sheet Metal/Bar Stock
Storerooms/Locations

SUBMART

Number of Air Conditioned Storerooms/lLocations

(film, batteries, etc.)

Number of POS/FOD Storercoms/Locations
Mumber of Computer Part Storerooms/Locations
Fumber of Other Storerooms/locations

TANIR IV-2
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This expert system vas developed on & 386 IBM compatible
personal computer utilizing one megabyte of random access
memory (RAM), two disk drives and a 67 megabyte hard drive.
Drive A utilized S\ inch floppy diskettes while drive B
utilized 34 inch micro-diskettes. The commercially available
software package LOTUS 123, Release 1.1, was the software
chosen for this prograsm.

The expert systeam is currently divided into nine
spreadsheets as identified in Table V-1. Appendix D provides
a detailed description of how each of the spreadsheets are
organized. In the next section, the "User’s Manual" describes
how to create and use all of the spreadsheets. The final
step, the interface with MTMC’s CODES program as discussed in
Chapter 1II, was not completed for this thesis.

B. USER’S GUIDE

In describing the User’s Guide, the user is presumed to
have at least a working knowledge of how to create, retrieve
and save files, build and move about the worksheet, add ard
edit data, and create formulas.
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EXPERT SYSTEM

FORCST2 WK

C:\LOTUS
FORCST.WK3
A:QMODULEZ
.WK3

B:QHODULEJ
.WK3

B:kHODULE4
.WK3

B:QMODULES
'w 3

?&kgODULEG

| Eug_mms mlumnc_uszn Risk Sumber
Qiggpgeg txfios BMF data HD
,/HOBULEI bKJ elaemen s. n mum 4
torag rcd tor 49 1 ne
tcns n 2181,
C:\LOTUS : Idcntitics data HD
DEQAND.W§3 ements. Enter IOhgg{ denand

[}
h sforz for 12 or 24 no ths.
Minimu ?Xt.! of storage required
for 49 lihe items is 16890.

nggggg;: gég:g:iggl egii: HD
ermines e orcca: Evo
ble.

xz { of demand data is ava
mum bytes of -Eora e required
for 49 line items 6262.

3 o HD
ermlnes e eca! or 12 and
24 months of denand sto

Minimum Xteg of s ora e gzquired
for 49 1 tems 1s 4590.

ngnnﬁéng §99§ Lsﬂﬂ Qn€9€1:§: 1-12

rojects e loa { ased

on rasupplx nd de 2 tige-

frames. Min ?5 ? storage

required for 49 1 tems 1s 8377.

bliserping-epasratogd pacy; .
qyantities

12m?g garg%edog? Htgiggn bytis nf

gtoraggsre red for 49 line items

sgm' : 13
ompu%esinagerf ; aEnensgons ang can
be used to identify an appropriate
stora for s c tic mater

confi rat ons. ?Xtoi

togs gsrequ ired tor 49 l tems

s

:t An 14
: gg ona ata i nent
tcriag handling rc rements.
14
'S ugcsiIocagIon agécnsfons and ’
?ciudos 9gck g factor.

storage . rcguired
8 dependent ugcn the
locations on the specific ship.

TABLE V-1
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One of the most difficult steps in using the LOTUS
spreadsheets is aetting up the database. A detajled
description will be provided on "parsing”, however the LOTUS
123 Handbook provides additional guidance on this procedures.

A description is also provided on hov to create and use
the MACROs which simplify processing procedures. Appendix D
identifies all of the mathematical and logic formulas used in
the spreadsheets, as well as the columns which link the
various files.

When the user is "parsing” or initially organizing the
various worksheets, it is strongly recommended that data be
"parsed” in blocks of 100 rows at a time, and when copying,
one column at a time, to expedite computer response time and
to test system limits.

Once the spreadsheets are organized, the user is required
to manually input data to some of the spreadsheets as
indicated below; however, MACROs have been used as much as
possible. Some of the formulas, file links and RACROs,
discussed in Appendix D are programmed for 999 line items.
For example, (MENU)RV(CE)D2..D1000~(CE)N2..N1000~, would copy
the value created by the formula in blocks D2 through D1000 to
blocks N2 through N1000. If the user can only manipulate 249
line items at any given time, then the appropriate formulas,
file links and MACROs should be modified to the following
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formula:
{MENU)RV(CE)D2..D250~({CE)N2. .M250~.
1. Downloading Data to Your Database

A Pile Analyzer and Report Generator (FIANA) was
used to extract specific data elements from the Shipboard
Uniform Automated Data Processing System (SUADPS) files. The
NAVSUP PUB 524 provides specific guidance on preparing the
parameter worksheet and executing FIANA runs. The data wvas
then downloaded to a 5\ inch floppy diskette which wvas used to
create C:\LOTUS\MODULE1.WK3, Database. The FIANA should
extract the data elements, as identified below, for a maximum
of 999 line items to be used to test your systeam capabilities.
If your system can easily accommodate all 999 line items, you
can incrementally increase the size of subsequent FIANA
extracts to conform to your system capabjilities.

The following BMF data elements are mandatory as
identified by the Unit System Identification or USID (which
identifies USID A: APS, USID B: FBM Tender, USID C:
CV/LPH/LHA and USID T: Tender) (Ref. 16:p. 59-63):

& National Stock Number
¢ Locations 1-4

& COSAL

& NISC LOAD

& AVCAL (USID C)
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& FILL ALLOW (USID A)

& NUWEPS ALLOW (USID B or T)
& BCOSAL (USID C)

& PKUP (USID C)

6 OS5 ALLOW (USID B)

& LIQTY (USID T)

¢ FTIQ (if USID B)

¢ STIQ (USID B)

® FILL (USID A)

The data elements used by each of the USID’s may vary
depending on the individual unit or the acronyms may differ
from th' ones specified above.

The following BMF data elements are recommended:

& MCC

6 Ul

¢ Description
& ERC (EEC)
¢ SEC

¢ SILC

& BMCC

¢ T8C

o ILNC

O AT

& ADPE
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¢ PEB
& PM1C
& SPALT
& MSP
& REC
& IRC
& RO

& RP

The system capabilities will determine the disk
drives the user is loading from and to. For the purpose of
this discussion, the ASCI1 file containing the information
from SUADPS was loaded in Drive A and MODULE1.WK3 was created
on the hard drive. To create the database:

1. Call up the LOTUS 123 program and execute
File/Import/Text. Clear the entry and type in A:\(filename)
to retrieve the file (e.g. FIN.2). The FIANA parameters

should appear in the top left corner of the worksheet as
indicated in Figure V-1.

A B Cc D E F
ArDl NPGS
AFD2 SEL 2
AFD2AI,091X01 3,
AFD2BI, 103406 50,
APD3SUB MRP

AFDIPTN004001018 034021005 06037030005 06055039005
AFD3IPTNO091053001 095057002 103062006 109071006
AFD3PTN136098005 06140107002 148112012 HDR

A NSN MCCUI Co8 LL FTiIQ SECL

OCRNNRANSWN M

Pigure V-1 PIANA Import
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2. Dslete all of the rows so that the column titles appear
in the first row. The titles and other extraneous data may
appear again further down in the worksheet, about every 27
rovs. This data should also be deleted so that data on each
NSN appears consecutively from rows 2 to 1000.

You are now ready to begin extracting data from the
ASCII file:

1. Execute File/Extract/rorsulas then clear the entry and
type in C:\LOTUS\MODULE1.WK3. The system should respond
more rapidly if you extract 100 line items at a time. The
recommended range for C:\LOTUS\MODULE1.WK3 is rows 1 through
100.

2. Repeat the File/Extract/Formulas commands until all of
the line items are processed and name each of the subsequent
files by number. For example:

& Rows 1 through 100: C:\LOTUS\MODULEl.WK3

#&.ows 101 through 200: C:\LOTUS\MODO02.WK3

& Rows 201 through 300: C:\LOTUS\MOD003.WK3

& Rows 301 through 400: C:\LOTUS\MODOO4.WK3

® Rows 401 through 500: C:\LOTUS\MODO0O0S.WK3

The subsequent files will be incorporated in

C:\LOTUS\MODULE1.WK3 later, so numbering the files is purely
a matter of convenience.

You are now ready to begin "parsing" data:

1. Retrieve C:\LOTUS\MODULE1.WK3. and move the cursor to the
upper left corner of the spreadshest.

2. Execute Data/Parse/Pormat-Line/Create/Format-Line/Rdit.
The first row in your spreadsheset will be filled with "L",
">® or "+%, An "L" should appear above the first letter or
number in the data element. For example, if the title "NSN"
starts above the second number of the NSN, then an *"L"
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should appear over the first number of the NSN rather than
over the first N in "NSN®. A ">" ghould appsar over every
number and/or letter in the data element and a "+* ghould
appear over any spaces. Check each space in the first three
rows to ensure the symbols are properly aligned as indicated
above and then hit the return key. The cursor should again
appear in the upper left corner of the worksheet.

3. Execute Input-Column, enter the range A:Al..A:A100, and
then hit the return key.

4. Execute Output-Range "21%, or any other blank column to
the right of the spreadsheet. Then hit the return key and
Go.

S. Move the cursor to "Z1" and check for extranesous data.
For instance, if only the letter "A" appears in each row of
column "Z%, then delete column *2". Block "Z1" should have
the title of the first data element and the data should
appear below it in the column.

6. Move the cursor to block nz1* and execute
File/Extract/Formulas C:\LOTUS\MODULE1l.WK3.

7. Repeat this procedure for each of the numbered files
mentioned above.

Once you have "parsed” sach of the individual files,

you are ready to begin incorporating the numbered files into
C:\IOTUS\MODULE] .WK3:

1. Clear all of the worksheets by executing the commands
Worksheet/Erase/Yes.

2. Retrieve C:\LOTUS\MODULEl.WK3 and move the cursor down to
block Al101.

3. Execute File/Combine/Copy/Entire-rile and enter
C:\LOTUS\NOD002.WK3.

4. Nove the cursor down to block A201 and repeat step 3 for
C:\LOTUS\MOD0O03 .WK3.




5. Continue this process until all of the serial number
files have been consolidated in the C:\LOTUS\MODULEl.WK3}
spreadsheet.

You are novw ready to begin setting up the spreadsheets
as described in Appendix D.
2. Database

Appendix D identifies the appropriate columns for the
mandatory data elements:

1. Move the data elements to the correct columns and then
set column width as specified immediately after the label,
{(W6).

2. The formulas and file links should be typed into the
second row of blocks as displayed in Appendix D.

3. MACROs can be entered anyvhere to the right of the
spreadsheet. If the OPTION title is entered in block BA2
and the commands are entered in blocks BC2 and BC3, as
indicated in Pigure V-2, then move the cursor to block BC2
and execute Range/Name/Create and enter the OPTION nanme.
Numbering or alphabetizing the OPTIONS, as identified in
Appendix D, generally works best.

4.Pormulas can nov be copied from row 2 down to the last row
of data in the spreadsheet.

5.Execute File/Save.

BA BB BC
1
2 OPTIONA (RECALC D2..D1000)~
3 (RECALC E2..E1000)~
Figure V-2 C:\LOTUS\WODULEL.WK3 NACRO
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Oonce you have created and saved your worksheet, there are two
features wvhich will be useful in using C:\LOTUS\MODULE1l.¥WK3 to

process your line iteas:

1. Sorting your database: In order to use B:\MODULE3.WK3,
Computing Your Load Quantity, you will have to have the
database sorted by NSN, Locationl or another data elemsent of
your choosing.

a. Execute Data/Sort/Data-Range and enter the entire
database range. Por instance, A2..AE1000, unless your
data base extends further out than column AE. Hit the
return key.

b. Execute Primary-key to enter the column you want your
database sorted froma. For a location sort, enter
N2...N1000. Identify either Ascending or Descending sort
and hit the return key.

¢c. Execute Go to begin sorting.

Ncte: If the user wishes to sort the data base using other
than NSN or lLocationl, additional guidance is
provided in subsection 7, Allocating Constrained
Space.

2. To execute the MACRO OPTIONS, enter "ALT Fi*. Highlight

the OPTION and hit the return key. The C:\LOTUS\MODULE1.WK3

OPTIONA was designed to expedite data retrieval from

A:\MODULE2.WK3, B:\MODULE3.WK3 and B:\MODULE4.WK3.

Execute File/Save, then create a second spreadsheet and name
it C:\LOTUS\DEMAND.WK3.

3. Demand
To create the C:\LOTUS\DEMAND.WK3 spreadsheet:

i. Enter the jate column labels and widths as
identitied in Appendix D. There is only one formula and one
MACRO entered in this spreadsheet.
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2. Copy the equation down to block A1000 in groups of 100.
Once the formula is entered in block A2..A1000, the data
will be copled from C: \LOTUS\NODULE1 . WK3 to the
C:\LOTUS\DEMAND.¥X3 spreadsheet.

3. Demand data can be entered if the C:\LOTUS\MODULRE].WK)
spreadsheet has been sorted. It {s important to remember
that the 1linking formula and MACRO command, ({(RECALC),
retrieves the NSNs froa C:\LOTUS\NODULE1l.WK3 based on the
sort selection, but the demand history data is not linked to
C: \LOTUS\JODULE1 . WK).

4. Execute File/Save.

Once the C:\LOTUS\DEMAND.WK3 spreadsheet has been
created, there are two steps to resember for subsequent
retrieval and use of the C:\LOTUS\DEMAND.WK) file:

1. The most current data must be entered in the columns
identified as DIJAN1 through DDEC1. If there is 24 months of
demand data available, the oldest dates should be entered in
3 the coluans identified as DIJAN2 through DDEC2. DIAN2
! through DDEC2 are not mandatory entries.

' 2. The system is currently programmed to acoept blocks of 12
i or 24 month demand frequency. The foraulas in both of the
forecast spreadsheets would require a minor modification to
accept and accurately forecast data for less than 12 msonth
increments. C:\LOTUS\FORCST.WK3 blocks M2 and Y2 identity
% the IF/THEN format required in columns N through X and Y
through AJ. The same format could also be entered in
C:\LOTUS\FORCST2.WK3 columns L through W and X through AI.

Execute rile/save, then create the third spreadsheet
and name it C:\LOTUS\PFORCST2.WK].
4. PForecast: Nistorical Data

To create the C:\LOTUS\FORCST2.WK3 spreadshest:

1. Enter the appropriate column labels, widths, formulas
and the MACRO as identified in Appendix D.
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2. Once the formulas have been entered in the appropriate
blocks, copy the formulas down to row 1000 in groups of 100.

3. Enter the exponential smoothing constants required in
blocks AK2 and AlL2. BExponential smoothing constants were
discussed in Chapter 3:; however the recommended range is
between 0.1 and 0.5.
4. Execute OPTIONA if the monthly demand frequency has been
entered in the C:\LOTUS\DEMAND.WK3 spreadsheet.

Execute File/Save, then create the fourth spreadsheet

and name it C:\LOTUS\FORCST.WK3.
5. Porecast: Nost Recent Data

To creats the C:\LOTUS\FORCST.WK3 spreadsheet:
1. Enter the ?ptoprut:o column labels, widths, formulas and
the MACRO as identified in Appendix D.

2. Once the formulas have been antered in appropriate
blocks, copy the formulas down to row 1000 in groups of 100.

3. Enter the exponential smoothing constants required in
blocks AL2 and AM2. The recommended range is again between
0.1 and 0.5.

4. Execute OPTIONA if:

a. the C:\LOTUS\FORCST2.WK3 OPTIONA has been sxecuted
for 24 months of demand history data, or

b. 12 months of demand history data has been entered in
the C:\LOTUS\DEMAND.WK3 spreadsheet.

Execute Pile/Save and you are nov ready to create the
A:\NODULE2.WK3 spreadsheets.




6. Computing Your Losd Quamtity

A:\MODULE2.WK3 should be created and saved on
separate diskettes since there are 12 versions identified in
Appendix D. The user may want to use only one of these
versions or a ocombination of several may be used
simultanecusly.

Each of the 12 versions identified in Appendix D
represent the frequency of resupply as follows:

¢ 2 weeks
¢ 3 veeks
¢ 1 month
6 1% months
¢ 2 months
¢ 3 months
¢ 4 months
4 5 wmonths
¢ 6 months
¢ 7 months
¢ 8 months
¢ 9 months

To create the A:\MODULE2.WK3 spreadshests:

1. Enter the ocolumn labels, vidths, formulas and MACROS as
identified in Appendix D.
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2. Once the formulas have been entered in the appropriate
blocks, copy the formulas down to row 1000 in groups of 100.
There are 12 MACRO OPTIONS identified in each version
of A:\MODULE2.WK]. The appropriate OPTION should not be
executed until after OPTIONA has been executed in the
C:\IOTUS\PORCST.WK] spreadsheet. The OPTIONS allow the user
to begin load guantity, LDQTY computations beginning in any
month of the year as followa:

& OPTION1 - January

¢ OPTION2 - Pebruary

& OPTION) ~ March

® OPTION4 - April

¢ OPTIONS - May

& OPTIONG - June

& OPTION7 - July

& OPTIONS - August

¢ OPTIONS - September
¢ OPTION10 - October
¢ OPTION11 - Movember
6 OPTION12 - December

For instance, if the ship deployed every year from Narch to
June, and resupply was not expected until mid-iay, the user
would vant to compute load guantity cemputations using Module
a: 2 Nonths and execute OPTION).

s2
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Exscute File/Save, then create the next spreadshest
and name it B:\NODULEJ.WK3.
! 7. Alloccating Comstrained Space

To create the B:\NODULE3.WK) spreadsheet:

1. Appendix D identifies the appropriate column labels,
widths and formulas. A few of the columns are not required,
depending on your USID as identified above. Befors entering
the appropriate formula for your USID, the formula should be
checked against the available data elements entered in
C:\LOTUS\NODULE1.WK). Appendix B provides additional
guidance for judging the accuracy of the computations. 1If
necessary, a BMF Qquery may determine whether or not the
appropriate data elements were extracted.

2. Once the formulas have been entered in the appropriate
blocks, copy the formulas down to row 1000 in groups of 100.
The MACRO OPTIONS and the formula entered in block K2

are also dependent upon the USID:
USIDA Column G OPTIONA and OPTIONB or OPTIONF  +D2-G2
UsSIDB Column H OPTIONA and OPTIONC or OPTIONG +D2~-H2
usipnc Column I OPTIONA and OPTIOND or OPTIONH +D2-12
uUsioT Column J OPTIONA and OPTIONE or OPTIONI +D2-J2
Note: OPTIONS B-E are for cubic feet computations and OPTIONS
P-1 are for one-for-one locations.

The MACRO OPTIONS should be executed after the
appropriate NMACRO OPTION has been executed in A:\NODULE2.WK3.
At this point in the process, there are five important
considerations which should be discussed in greater detail.

1. Once the appropriate USID formula has been verified and
entered in ths B:\JODULE3.WK) . the user should

be able to identifty columns are available for NP data
entry. The recommended data elements discussed above should

! 53

e R B T




N S

be moved to the available columns as identified in Appendix
D and to any of the columns no longer required. PFor
instance, USID B could reassign the columns as follows:

sLC Column A
T8C Column C
PMIC Column V
IRC Column W

2. If the user decides to sort bssed on a data element
other than NSN or locationl, modifications must be made to
the B:\MODULE3.WK) spreadsheet. Por instance, to modify
B:MODULE)}.WK3 for description or nomsnclature:

a. ®move the cursor to block F2 and enter the following
formula: +<<C:\LOTUS\NODULE1.WK3>>T1l (or A:T1..A:Tl)

b. copy block P2 to block AD2
c. edit block US to read as follows:

({MENU)C({CE)}AB2~(CE)C2. .C1000~(MENU)C(CE)AD2~(CE}F2..F1000~

d. move the cursor to block U4 and execute Range/
Name/Create and enter OPTIONA again in block U4

3. When space is constrained, the user may wish to place
greater value on "never out® items. A minor modification is
required in Column K. Less weight may be placed on
substitute items by multiplying the LALDQ by a value of 0.1
to 0.9 and greater value may be placed on primary items by
multiplying the LALDQ by a value greater than one. The
equations would be written:

+(+D2-G2)*.5 or +(+D2-G2)*1.5

If the user modifies the egquations, the modifications should
be added as an "EDIT" after the equations have been copied
to the appropriate blocks.

S. Column L, CUPT, is based on information provided by
B: \MODULE4 .WK3 . B MK3 must be created and
completed prior to executing the MACROS in B:\NODULR3.WK3.

:'\uomn:" % ?\%ﬂtgutha‘&b::.
§ $ ’
completed and data entered mammally to black P2, prior to
execution of the NACROS in B:\NODULE3.WK3. The formulas in

54




blocks N2 and N4, AVSTG, must also be modified to reflect
the correct USID (G, H, I or J}. Block M2 is used for cubic
feet computations and block N4 is used in one-for-one
computations.

Execute File/Save, then create the next spreadsheet

and name it B:\MODULE4.WK3.
8. Computing Material Configuration

To create the B:\MODULE4.WK3 spreadsheet:
1. Enter the appropriate column labels, wvidths, formulas and
the MACRO as identified in Appendix D.
2. Once the formulas have been entered in appropriate
blocks, copy the formulas down to row 1000 in groups of 100.

3. Enter known CUFT (from the "CARGO" manual) in Column G or
compute material CUFT by entering the dimensions in Columns
C through E.
MACRO OPTIONA should be executed after the appropriate
MACRO OPTIONS have been executed in B:\MODULE3.WK3. Execute
File/Save, then create the next spreadsheet and name {t
B: \MODULES .WK3 or B:\MODULEG6.WK3.
9. Raview of Storage Practices
B:\MODULRS5.WK3 is an optional spreadsheet which was
primarily designed for convenience. To create the
B:\MODULRES .WK3 spreadsheet:

1. Enter the appropriate column labels, vidths and NACROs as
identified in Appendix D.
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2. ix C, which wvas extracted from NAVSUP P-483,
identities information that should be reviewed prior to the
development of a loadplan. Mditional guidance can be
incorporated from such references as:
a. MNaval Ships’ Technical ml (Chapters 670 and 9230)
b. Hazardous Material Information System (HMIS)

C. OPNMAVINST 5100.19 (series) "Navy Safety Precautions
for Porces Afloat"

While word processing is not normally performed in a
spreadsheet, this particular spreadsheet wvas designed so
that the user would not have to go hunting for the
references.

Execute Pile/Save, then create the final spreadsheet

and name it B:\MODULE6 .WK3J.
10. Computing Your Ship’s Configuration

To create the B:\MODULEG.WK] spreadsheest:

1. Enter the appropriate column labels, widths and formulas.

2. Once the formulas have been entered in appropriate
blocks, copy the formulas down to row 1000 in groups of 100.

The formulas consider the storercom utiliszation and
packing factors discussed in Chapter 1V. Stowage can be
computed for an entire storsroom, vithout storage aids, or for
a single location.

1. If the user is computing the net stowage capacity for a
single storeroom, the storsroom location should be entered
in Column B and the storercom oconfigurations entered in
Columns ¥ through I.
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2. If the user is computing the net stowage capacity for a
single location, the location number should be entered in
Column B and the location configurations entered in Columns

J through M.

3. It the location is itea specific and will accommodate a
limited number of items, the total number of one-for-one
locations can also be recorded in the spreadsheet. The user
should enter the location or locker number in Column B and
the number of itea specific locations in Column E.

4. To print the spreadshest so that the information is
available for input to B:\MODULE3.WK3, execute Print/Range,
snter the appropriate range and enter Go.
Execute File/Save and you are nov ready to begin
system processing.
11. Systems Proocessing
Once the user has created each of the spreadsheets,
the following steps are standard:
1. Retrieve the C:\LOTUS\MODULE1l.WK3 spreadsheet and sort
the database. Rxecute File/Save.

2. Retrieve the C:\LOTUS\DEMAND.WK3 spreadsheet and execute
OPTIONA. Enter demand freguency data. Execute File/Save.

3. Retrieve the C:\LOTUS\PORCST2.WK3 spreadsheet and execute
OPTIONA. Execute File/Save.

4. Retrieve the C:\LOTUS\PORCST.WK) spreadsheet and execute
OPTIONA. Bxecute Pile/Save.

S. Retrieve the appropriate version of the A:\NODULRE2.WK)
spreadshest and execute the applicable OPTION, 1 through 12.
Execute Pile/Save.

6. Retrieve the B3:\MODULR3.WK3 spreadsheet:
a. Identify the range of line items you wvish to wvork and

erase all of the equations in the ranges outside of your
designated group. (Do not erase blocks Ni..Né.)
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b. Execute OPTIONA.

c. Enter the total S8TG for the storercom, locations or
one-for-one locations under consideration.

d. Execute the appropriate OPTION, B through I, for your
USID.

e. Execute PFile/Save.

f. Retrieve the C:\LOTUS\NMODULEl.WK3 spreadsheet and
execute OPTIONA.

g. Execute rile/Save and then retrieve the
B: \MODULE3.WK3 spreadsheet.

7. Repeat step number 6 until all of the line items listed
in the C:\LOTUS\MODULE1l.WK3 spreadsheet have been updated.
Once the C:\LOTUS\MODULE1.WK3 spreadsheet has been
completely processed, copy C:\LOTUS\MODULEl1.WK3 and
c:}wmswowuuwx: to a separate diskette and set it
aside.

8. Erass the C:\LOTUS\MODULE]1.WK3 spreadsheet and you are
nov ready to begin processing your next ASCII file. Import
and proceed with "parsing®™ as indicated in subsection 1
above. Once you have recreated your C:\LOTUS\MODULEl.WK3
spreadsheet, you can repeat steps 1 through 8 until all of
the line items have been retrieved from SUADPS and processed
through the systea.

9. The final step is processing the line items through the
CODES program. As discussed in Chapters V and VI, the
interface with the CODES program is an area recommended for
further research.

The expert system can be used to identify the ship’s

storage capacity, forecast demand for a specific group of line

items and determine the appropriate load guantities. Fast
moving items would be allocated a greater percentage of

available storage space. For example, the young Lieutenant,
discussed in Chapter I, may have a problea safely storing S-




gallon paint cans for his next deployment. He has 14 line
items, but only four of them are fast movers. If he can
safely stow 458 5-gallon pajint cans and the projected total
demand until his next available resupply is 523, the expert
system can calculate how the 458 stow-for-sea locations should
be allocated. Fast movers, such as, haze grey and deck grey
would be allotted a greater number of the available locations
and substitute primers or paints could be carried in limited
quantities. Once the CODES interface is completed, CODES will
assign location numbers based on material and 1location
classifications. If one of the 5-gallon cans was not
flammable materjal, CODES would recommend another storage
location, thereby increasing the number of available

locations.

C. LIMITATIONS

A major limiting factor for this thesis effort was the
size of the computer RAM available while utilizing the LOTUS
123 spreadsheets. This problem arises from a portion of the
available RAM being dedicated to the DOS operating system. In
order to operate at the maximum efficiency, it is recommended
that the computer used for this system have at least two
megabytes of RAM available.

In addition, the LOTUS software, Release 3.1, used here is
limited in the amount of information it will accept before
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recording a "memory full® error. Depending on the amount of
information recorded in the C:\LOTUS\NODULEl.WK3 spreadsheet,
vhich is one of the largest spreadsheets, the user may be
limited to less than 1000 line items that may be manipulated
at any given time.

Another consideration is cosputer response time. The
LOTUS 123 commands employed require a significant number of
mathematical and logic computations. 1In addition, different
spreadsheets must be linked in order to complete processing.
These two factors can lead to unacceptable processing times.
For instance, copying 50 simple linking equations will take
three to four minutes to process, whereas 50 complex linking
equations can take up to 20 minutes to process. A math co-
processor may alleviate these problems and expedite processing
times.

Finally, if only one disk drive is available, then it is
recommended that the user load all of the spreadsheets except
MODULE2.WK3 on the hardrive. If the user wants to use
different versions of the MODULE2.WK3 spreadsheet, only one
should be used at a time. MODULE2.WK3, MODULE3.WK3 and
MODULE4.WK3 must be completed and saved before removing the
MODULE2.WK3 diskette from the disk drive, erasing the
spreadsheet from memory and utilizing the next version.

While the hardware and softvare problems described above
currently place some restraints on the system and the number
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of line items that can be manipulated at any given time,
additional diskettes can be used to store data on specific
groups of material once thay are processed through the systeam.
While this is not the ideal situation, it is a viable one it
the computer system being used has the limitations described

here.
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The young Lieutenant discussed in Chapter I needed a
computer to help figure out wvhat quantities of specific
materials to load for a deployment and where the materials
should be located. Revieving the replenishment package was
also identified as being an insurmountable task, depending on
the size of the reorder and the amount of time allotted for
review. A computer system can also provide invaluable
information for reviewing the replenishment package rather
than resorting to experience alone in making a decision on
vhen to reorder specific materials and how much.

wWhile technological innovations in stowing and retrieval
systems are improving performance at major shore
installations, there does not appear to be any hope of
incorporating these enhancements afloat within the foreseeable
future. Technical advances at this point in time are limited
to compatible softwvare packages which can help to organize
workload, isolate information for analysis and provide the
tools necessary for effective management. Expert systems
could be designed to make decisions on a variety of functions,

such as:
¢ Shelf-Life Management




- o cee—

¢ Hazardous Material Managesent
o Division Officer’s DCPO/Maintenance Man Workload Planner
& Quality Assurance

The system described here in this thesis vas designed to
help the Supply Officer, the Stores Officer or the Cargo
Officer effectively load his storerooms for a deployment. A
working knowledge of material configuration and net stowage
capacity is essential wvhen considering a “"floor plan® of the
magnitude required on United States naval vessels. A computer
system vhich matches material configurations to storage
constraints can make the task more manageable.

It is also possible the information provided from the
expert system can be useful in refining the procedures for
determining the number and size of storerooms, as well as the
storage aid requirements on new construction ships. The
current process, vwhich is based on COSAL allowance
requirements, is a good starting point for determining supply
space requirements but it does not consider material carried
in stock based on the frequency of demand.

In Chapter V significant hardvare and softvare limitations
were identified and represent the major area for further
research. If the hardware and software problems could be
resolved, this expert system could accommodate the
manipulation of several thousands of line items at any given
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time. The limitations currently restrict the user ¢to
vanipulating line items for a specific number of locations.
A single storeroom containing 18,000 line items would have to
be processed by individual storage aid. If there wers 50
Vidmar cabinets in the storeroom, then each Vidmar cabinet
wvould be processed as a single entity. While this may be a
time consuming process, it is still a viable solution.

As mentioned in Chapter V, another area for further
research is the development of the system interface with
MTMC’s CODES program. All of the data stored in Module 1:
Database, is not required by the CODES program. Only the
information pertinent to CODES would need to be recorded on a
separate diskette and downloaded to the CODES program. In
addition, Module 6: Computing Your Ship’s Configuration,
wvould also require some minor modification or download to a
diskette configured for CODES interface.

A third area for further research is the retrieval of
demand history data from SUADPS. The demand forecasting
presented in this system is based on monthly demand. As
discussed in Chapter V, an additional File Analyzer and Report
Generator (FIANA) would have to be written to retrieve this
data.

A fourth area for further research is the interface with
the SNAP II system. A final area for further research is the

expansion of NModule 4: Computing Material Configuration. 1In

A
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addition to computing material configuration, the Nodule
should provide a series of rules which allow the user to
compute the best storage aid for the item in question. Por
instance, if the itea is 0.0021 CUFT and the total quantity to
be carried is 400, then the best stovage available may be "A
Drawer Unit"™ since the total CUPT is 0.84. Restrictions could

then be placed on the storage aid capacity as follows:

€ 0.0000 to 0.0200 = Model 8-135 MR20
6 0.0201 to 0.0300 = Model S-1335 MR40O

(These computations are used for illustrative purposes only
and are not indicative of actual storage aid assignments.)
Modules 1 and 4 have a block, SA, for recording the best
storage aid based on material configuration. This would
provide the CODES system, which already considers material
classifications, such as hazardous material, with an
additional feature for determining the optimal material
location.

The benefits provided by an expert system designed to
assist the Supply Officer, the Cargo Officer or the Stores
Officer in the preparation of an effective loadplan, are
improved efficiency and effectiveness, as well as enhanced
location and inventory accuracy. The expert system designed
in this thesis represents only a small step into an area rich




with possibilities for improving and reducing the Supply

Officer’s workload afloat.
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APPENDIX A

In Chapter I11, a variety of COSAL models used by the Navy
Supply System were listed and the specific objective of each
model was identified. The key ocbjectives and basic principles
followed in the development of each of these models are
identified in Table A-1 ([(Ref. 1l:p. 4-1 - 4-%56]. Since the
Ships Parts Control Center uses the Modified Fleet logistics
Support Improvement Program (MOD-FLSIP) Allowance Model most
often to choose the range and depth of material in a
Coordinated Shipboard Allowance List (COSAL), this model will
be reviewed in greater detail. Table A-2 [Ref. 1:p. 2-1 - 2-
21, 2-B~1 - 2-B~2, 4-1 - 4-56) [Ref. 9:p. 53-69] [Ref. 13:p.
3-52) provides a detailed explanation of a number of factors
critical to understanding how the NOD-FLSIP model works.

The MNOD-FLSIP revised allowance policy categorizes
material as Demand based and Non-Demand based or Insurance
items. The Allowance Quantity for Demand based items can be
computed as follows:

In Table A-3 ([Ref. 17:p. 1ID3-36), the forecasted
quarterly demand of p equals (BRF x POP)/4. If p is greater
than or egqual to 1.0, then the item is Demand based. The
Allovance Quantity is easily identified using the chart in
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KEY OBJECTIVES AND BASIC PRINCIPLES

Key Objectives

- to provide a 90 day
level of support for
planned and corrective
maintenance actions

- 65% Gross
Effectiveness, which
is the number of
requistions filled
divided by the total
number of requisitions

- 85% Net Effectiveness,
vhich is the number of
requisitions filled
divided by the total
number of requisitions
for stocked items

- to provide a 90%
fixed protection for
demand based items

Basic Principles

- items wvhich are components
of, or provide support for,
repairable equipment which
1siactually installed on the
ship

- items which the ship’s
personnel are capable of
replacing at sea

- storage space constraints
prevents carrying 1 each of
every item meeting the
criteria, so the decision to
carry an iteam or not is
based on forecasted
quartorly demand and on

the IMEC cods of the item

- for an item with high of
level demand, a quantity is
carried to satisfy quarterly
demand with a 108 chance of
stockout

- the ship’s Supply
Officer’s opinions are
considered, particularly in
regard to the range of items
carried

TABIR A-1
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CRITICAL FACTORS

APL

= Allowance Parts List

APL'. .ro for each piece of i nt
rd a ship. uint:xng:.

liqn imt ir parts necessary
m m equi t or

ly.u- u listed in the APL. Allowance
quantities are established onl¥ for items with
a sufficiently high predicted fajilure rate.

Allowance Quantity
The total number of a particular itea carried
in the Allowance List: COSAL or AVCAL.

Best Replacement Factor
The annual replacesent rate per unit of
installed population. Replacement is computed

based on e data from the Navy Raintenance
and lutori::.gunmnt (IN) {:- .
Transaction Items rting Sys demand data,

or technical t used separately or in
combination. ’mm is less mnytvo
years old, then BRF equals the Technical
Replacement Factor (TRF).

BRF = TRF

If an item is ovor two years old, then BRF is
determined by ntially smoothing the
Experienced Demand mphomnt Pactor (EDRF)
plus the old BRF. The tial smoothing
clzonst:nt used by the Navy ly System since
9686 1is 0.4.

BRF = EDRF) + (1 - g (OLD BRF)
wvhere: & = 0.4

mm

generated vhen a critical piece of
1ront or major mtu becomes totally or
all tional. Casualties are
clauitiod by ir degree of seriocusness as
follows:

C4 - Impact on Secondary Mission capability

TABIR A-2
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CRITICAL FACTORS (CONT)

C3 - Impact on Primary Nission Capabilit
C2 - Unable to get ngomy ¥

EDRP -Wmmm
The average tenm B demand per
item. The 335 reflects the total pe

replenishasent demand since the last update
divided the average population since the

last update.

EDRF =
vg POP since last te

EWMA - Exponentially We Nov N
A method of mmml nggzhimuuy
used for forecasting demand vhere weight
given to past data geometrically decreases
over time. Por { H

July forecast = g{June demand) + (1 ~ g (June
forecast)

vhere: & is the exponential smoothing constant
betwveen 0 and 1

INEC -~ Item Nission Essentiality Code
Constructed from the Mission Criticality
Code slwc; and the Material Essentiality
Code (MEC).

IMEC Datinition

‘Ilélo'or :hneondary“on cﬁ i pabilit

s O mission ca
s.vorhg:qrudauon of a primary nu!ion
capab

Loss of ayprlu mission capability
Not mission c.pzh

The INEC is determined as follows:

lors
lors
1 ors
lors

Néd W

gﬁ‘”u‘
L ol K™ X
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CRITICAL FACTORS (CONT)

~ Mission Criticality Code
The NCC can be ass to a part based on
sither of the following criteria:

Rased on Mainteanance History

The ratio of C3 and C4 CASREPs to C2 CASREPs is
at least one to five, and the ratio of C4 to C3
CASREPs is at leasat ons to three.

The ratio of C) and C4 CASREPs to C2 CASREPs is
at least one to five, but the ratio of C4 to C)
CASREPs is less than one to three.

The ratio of C3 and C4 CASREPs to C2 CASREPs is
less than one to five.

No CASREP history.

uﬁmux_umﬁ.

Neither

systaas/ Alternatives redundancies
equipments/ (excluding nor oth:r
tives

c nents redundancies) alte
;mmmmmm

3

4 4 Total loss of
mabilit

T gy

ere

dation of
ility or

l loss of a

ima
2?..15%.

d‘!tidltlon of

-1:- on.

1 2 Total loss or
severs
degradation of
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CRITICAL FACTORS (CONT)

MLSF

- Nild Essentiality Code

Identifies the of a particular
part to its end { as follows:
Datinition

failure of the item would render the end
itea inoperable

all other items not 1 or S

failure of the item effects personnel
safety

Nobile Logistics Support Force

Includes: oilers, submarine and destroyer
tenders, r:ralr nﬁlpc and fleet issue
ships. (Also called Combat Logistics
Force (CLP).)

Ninisum Replacesent Unit

Non-Demand based items, with an IMEC of 3
or 4, are stocked in sufficient quantities
to support one maintenance action.

National Stock Number

Each item is assigned a unigue
identification number by the Defense
Logistics Services Center.

ation
The total nu:g:z :f a lpo:ét£$1Navy18toc§
Number requ o s all equipment.
ror instance, if 1 fic gasket is
required in each of 6 pumps installed
in engineering spaces, then the total
population is 6. If 3 specific gaskets are
reQquired in each of the 6 pumps, then the

1 population is 18.

Source, Maintenance and Recoverability Code
A five Aigit code comprised of the
following:

- The first two positions indicate whether
the items for maintenance, repair and
overhaul are to be procured,
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CRITICAL PACTORS (CONT)

manufactured or assembled.

- The third position indicates the lowest
maintenance level authorized to remove,
replace and use the item.

- The fourth position indicates the lowvest
maintenance level authorized to totally
repair the item although some repairs may be
made at a lower level.

- The fifth position indicates the lowvest
level that can dispose of an iteam.

- The sixth position can be used for internal
management purposes, but is not used by
SPCC.

Technical Override Code

The range or depth of an item can be adjusted
by a TOR to reflect requirements that are Non-
Demand based. For example:

S - items essential to personnel safety or
velfare

P - items required to meet a planned
maintenance requirement

Technical Replacement Factor

When there is less than 2 xoars of demand data
available, the TRF may be determined by either
of the following methods:

~ a technical expert’s estimate of the item’s
replacement factor

~ a similar item’s BRP

- the manufacturer’s estimate of the item’s
replacement factor

Weapon tems File

SPCC’s WSF provides important information
critical in determining the allowance
quantity, such as: the BRF, the SM&R code,
the MRU and essentiality data.
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Figure A-1 [Ref. 18:p. D-2], where the forecasted quarterly
demand is associated with a corresponding "APL Qty®. The
"APL Qty” is the Allowance Quantity unless, the quantity needs
to be rounded to the NRU or the override quantity is greater.
I1f the forecasted quarterly demand of g is greater than 100,
then the Allowance Quantity can be computed using the formula
identified at the bottom of Table A-3. 1If the forecasted
quarterly demand of g is less than 1.0, then the material s
an Insurance item. The Allowance Quantity is determined for
Insurance items as identified in Figure A-4. Figure A-4 can
be simplified as follows:

¢ If the item has an IMEC of 1 or 2, and the forecasted
quarterly demand is less than 0.25, then the itea is
either not carried or the quantity is determined by the
override code.

¢ If the item has an IMEC of 1 or 2, and the forecasted
quarterly demand is at least 0.25 and less than 1.0, then
carry 1 MRU or the quantity determined by the override
code. The quantity determined by the override code is
carried when it is greater than 1 MRU.

¢ If the item has an IMEC of 3 or 4, and the forecasted
quarterly demand is less than 0.1, then the item is not
carried or the quantity is determined by the override
code.

¢ If the item has an IMEC of 3 or 4, and the forecasted
quarterly demand is at least 0.1 and less than 0.5, then
carry 1 MRU or the quanti mtonlmd by the override
code. The Qquantity determ by the override code is
carried when it is greater than 1 MRU.

4 If the item has an INEC of 3 or 4, and the forecasted
quarterly demand is at least 0.5 and less than 1.0,
thencarry 2 MRU or the guantity determined by the override
code. The quantity determined by the override code is
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carried when it is greater than 2 MRU.{Ref.1l:p. 2-1 - 2-
21, 2-B~1 - 2-B-2, 4~1 - 4-36) [Ref. 18:p. 2-1 - D-2)
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BRF x POP APL
4 Qty
< ,02% -~ o
.02% - .49 *
.5 = .999 2
< ,0375 - 0
25.% 32
26.4 33
< ,062% - 0
27.3 34
.0625% - .999 *
28.1 135
1.0 - 1.1 2
1.2 - 1.7 3
1.8 - 2.4 4
2.% - 1.1 -]
3.2 - 1.8 6
3.9 - 4.6 7
‘07 - 5.4 8
5.5 =~ 6.2 9
6.3 - 7.0 10
7.1 - 7.8 11
7.9 - 8.6 12
8.7 -~ 9.4 13
9.5 -~ 9.9 14
10.0 -10.7 15
10.3 -~11.6 16
12.% -13.3 18 50.0
13.4 -~14.1 19 55.0
14.2 ~15.0 20 60.0
15.1 -~15.8 21 65.0
15.9 =-16.7 22 70.0
16.8 ~17.6 23 75.0
17.7 ~18.4 24 80.0
18.5 ~19.3 25 85.0
19.4 ~20.2 26 90.0
20.3 -21.1 27 95.0
21.2 -~21.9 28 100.0
22.0 =~22.8 2% 100.0
22.9 ~23.7 30
23.8 -24.6 31
TABLE A-)
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BRr Xx POP APL

4 Qty
.1 MODFLSIP
.15 COSAL 24.7-
25.6 -
.25 COSAL 26.5-
27.4 -

.2 - 29.036
.1 - 29.937
.0 - 30.838
.9 - 31.739
.8 - 32.640
07 - 3305‘1
.6 - 34.442
-5 - 35.343
-4 - 36-2“
-3 - 37.145
.2 - 38.046
.1 - 39.047
.1 - 39.948
.0 - 40.849
9 - 41.750




FLSIP APL QUANTITY TABLE (CONT)

*

'rhon itm are insurance items and are allowed only it
gurt component MEC is vital. 1If the MEC is vital,

the is allowed in a quantity of one (1) or one

minimum replacesent unit.

1 1}
If the Mean, (BRF X POP)/4, is ater than 100.0, the
allovance gquantity can computed as: ___

Allowance = Mean + 1.28 JRean
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APPENDIX B

The Shipboard Unifors Automated Data Processing Systea -
Real Time is an on-line interactive supply and financial
system used on ships with Shipboard Non Tactical ADP Program
(SNAP) I coaputer hardware. The Demand History progras
computes the average monthly demand and sets the
Requisitioning Objective and the Reorder Point based on
recorded demand and frequency data. Table B-1 provides a
detailed explanation of a number of factors critical to
understanding how stock limite are computed.

Reorder Points and Requisitioning Objectives are
computed differently for Demand Based Items and Non-Demand
Based Items. For Demand Based Items, the Reorder Point (low
limit) is computed by adding the Safety level and the Order
and Shipping Time. The Safety lLevel and the Order and
Shipping Time are computed first.

SL = 2 x AND
OST = (1, 2 or 3 months) x AND
RP = gL + O8T

Constraints on the Safety Level are identified in Table B-2.
(Ref. 19:p. 3~1 - 3-6)
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The Requisitioning Objective (high limit) is then
computed by adding the Reorder Point (low limit) to a factor
of the Operating Level Multiplier, the Average Monthly
Demand and the Unit Price.

n-voa‘ré
o - cou | 40P

aL - 20 - Xy

The Requisitioning Objective (high limit) for Non-Demand
Based Items is based on the established allowance or load
list quantity as identified in Table B-3. (Ref. 19:p. 3-1 -
3-6)

The Reorder Point (low limit) is then computed as the RO
minus one ' r as a percentage of RO, depending upon the
levels set by the Stock Control ott_lqor. (Ref. 19:p. 3-1 =~
3-6)

The Stock Control Officer can control stocking
objectives for Demand Based Items by entering the parameters
for computing the operating level in the Demand History
Processing program. The Operating level Multiplier (OLNM),
the Maximum months constraint (MAX) and the Ninimum months
constraint (MIN) are determined by Stock Control. The
Operating level Multiplier (OLM) range is normally between
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OREFINITIONS

AVERAGE ENDURANCE LEVEL. The term "average endurance
level® is the quantity of material normally required
to be on hand to sustain operations for a stated
period without augmentation; it is the median between
the safety level and stockage objective (i.e., the
safety level plus one half the operating level).

AVERAGE MONTHLY DEMAND (AMD). The "AMD" is the
computed average number of units requested in a
month.

DEMAND. Demand refers to the total number of units
rzg:o:tod by the requisitions for a given period of
t .

DEMAND BASED ITEM (DBI). The term "demand based
iten” has the same definition as a POS item.

FREQUENCY OF DEMAND. The tera “"frequency of demand”
or "demand frequency®, refers to the number of
requests (i.e., "hits”) that an item experiences
within a given time frame, regardless of the
quantities requested or issued.

HIGH LIMIT. The teram "high limit” is the maximum
quantity of material to be maintained on hand and on
order to sustain current operations; it includes the
sus of stocks represented by the op‘ratinq level, the
safety level, and order and shipp 1n2 The "high
1limit*® is equivalent to the "requi tiontng
objective®.

LOW LIMIT. The term "low limit®" is the stock
position which signals the need to initiate
replenishment action. It includes the sum of stocks
roztocontod by the safety level and the order and

shipping time. The "low limit®" is equivalent to the
"reorder point®.

NON-SIN ITEM. A NON-SIM item is an item wvhich does
not meet demand freguency for SIN items.

TABLE B-1
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DEFINITICNS (CONT)

NON~-DEMAND BASED ITEM (NON-DBI). Inventory items not
selected for levels computation based on demand and
are set by the AVCAL/COSAL/TARSLL/Tender Load
List/FILL/MLOAD.

OPERATING LEVEL (OL). The tera “operat level® is
the Tuantity of material (exclusive of safety levels)
required to sustain operations during the interval
between successive requisitions; normally, it is the
difference in the gquantity between the r.Tulsitioninq
objective (high limit) and the reorder point (low
limit). The OL is computed for demand based items
and is designed to reduce the number of repetitive

isitions generated for low-cost, high-usage items
:nd to limit the inventory investment for high-cost

tens.

OPERATING LEVEL MULTIPLIER (OLN). The "OLM" is a
mathematical factor relating to the economic order
quantity formula and is used to express the
availability of investment dollars and the ability to
cope with wvorkload produced by roon\'xeply orders. Por
Demand History Processing, the *0 is a range
entered in months and tenths of month.

ORDER AND SHIPPING TINE. The term “order and

shipping time" is the (or advartised)
tims between order and receipt.

ORDER AND SHIPPING TIME (OST) LEVEL. The quantity of
material vhich may be exhausted between the time an
item is requisitioned and the date material is

roc:o1 ived. The OST Lavel is computed for demand based
tems.

PEACETINE OPERATING STOCK (POS) ITEM. The term
"peacetime operating stock itea®, which is synonymous
vith the term "demand based item DBI", is used by
automated ships to identity items which have a
relatively high issue rate. Normally, an item which
experiences a demand f of two or more in a
period of six months and cont to have at least
one demand every six months thereafter is a "pos®
item. Criteria for POS items is eguivalent to
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DEFINITIONS (CONT)

criteria for S8IN items in nonautomated ships. The
POS quantitx of a POS item is that portion of the
requisitioning objective which supplements the
allowance and/or loed list gquantity: if a POS item is
not an allowance or load list item, the entire
gquantity of the requisitioning ocbjective is
considered to be POS. Semiannual review of stock
records for POS items is required for recomputation
of requisitioning objectives.

PRE-POSITIONED WAR RESERVE STOCK (PWRS). The tera
"PWRS", as defined in the Dictionary of United States
Military Terms for Joint Usage, Joint Chiefs of Staff
(JCS) Pub. 1, is the quantity of an item acquired and
positioned against a pre-positioned war reserve
requirement, ie., material wvhich strategic plans
dictate be positioned prior to hostilities at or near
the point of planned use or issue to the user, to
ensure timely support of a specific project or
designated force during the initial phase of wvar,
pending arrival of replenishment shipments. 1In its
application afloat, the tera "PWRS" technically
refers to items and quantities itically
designated as PWRS in the load lists of Combat
Logistic rorce (CLP) ships: however, in order to
provide for a separate basic load requirement for POS
items, the term "PWRS", as used by CLF ships, refers
to the allowvance and load list quantities of each POS
item carried.

REORDER POINT. The teram "reorder point" is the stock
position which s 1s the need to initiate
replenishment action; it includes the sum of stocks
represented by the safety level and the order and
shipping time. The “"reorder point®™ is equivalent to
the "low limit®,

REQUISITIONING OBJECTIVE. The term "requisitioning
objective® is the maximum quantity of material to be
maintained on hand and on order to sustain current
operations; it includes the sum of stocks represented
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DEVINITIONS (CONT)

by operating level, safety level, and order and
shipping time. The "requisitioning cbjective” is
egquivalent to the “high limit".

RETENTION LIMIT. The term "retention limit" refers
to the maximum quantity of an item authorized to be
retained on board load carrying ships. The retention
limit consists of the allowance and/or load list
quantity (or the requisitioning objective for demand
based items), plus the economic retention gquantity as
authorized in CINCLANTPLTINST 4440.5 (series) or
CINCPACPLTINST 4440.3 (series). long supply that
exceeds the retention limit is considered as

exCess .SAFETY LEVEL. The term “"safety level” is the
gquantity of material, in addition to the operating
level, required to be on hand to permit continuous
operations in the event of interruption of norsal
replenishment or unpredictable fluctuations in issue
demand.

SELECTED ITEM MANAGEMENT (SIM). SINM is an inventory
control principle which, in nonautomated ships,
focuses management attention on the small percentage
of items that experience the majority of on board
demands for material.

SIN ITEM. A SIN itea is an item vhich has
experienced a frequency of dsmand of two or more
within the past six months or has a predictable
demand frequency of two or more based on deployed or
seasonal usage. The criteria for a SIM item is
similar to criteria for terms "peacetime operating
stock” and "demand based item"™ used in automated
ships. Frequency of demand is defined as the number
of separate times an item is issued, regardless of
the quantity of each issue.

STOCKAGE OBJECTIVE. The term "stockage cbjective" is
the maximum guantity of material to be maintained on
hand to sustain current operations; it incivdes the
sum of stooks represented by the operating level and
the safety level.
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APS - SL will not be less than COSAL
quantity plus FILL quantity

FBM Tender

SL will not be less than the largest
of the various allowance/load

components

Tender - 8L will not be less than the larger
of the COSAL components plus TARSLL
or not less than MLOAD

CV/LPH/LHA/MAG SL is computed by multiplying the SL
factor (months) in the parameter by
the AMD and comparing the results to
any authorized allowance quantity.
The SL will be the greater of the

two.

TABLE B-2
five and ten months and is an economic order quantity
formula used to express the availability of investment
dollars and the ability to cope with workload produced by
resupply orders. The MAX and MIN determine the size of the
Operating Level by imposing constraints on the desired
number of months of supply. The suggested MAX range is
from six to nine months and the suggested MIN range is from
one half to two and a half months. (Ref. 19:p. 3-1 - 3-6)
In addition to setting levels, the Demand History
Processing program:

6 deletes records vhen they are no longer required, as
specified by the Stock Control Officer,




REQUISITIONING OBJECTIVE

AFS - COSAL + FILL.

FBM Tender - Largest quantity from various
allowance/load components.

Tender - Larger of COSAL components + TARSLL
or the MLOAD.

CV/LPH/LHA/MAG - largest guantity of COSAL or BCOSAL
+ AVCAL. If an NMLOAD guantity is
available, it will be used instead
of the previous computation.

TABLE B~3

¢ excludes specific categories of materials from level
setting (QCOSAL and 9X, 8A and 0I Cognizance materials),

¢ accommodates Type Commander specifications for
classifying :

¢ specific items as Demand Based, and changes .Allowancc
Type Codes as necessary (see Table B-4) {Ref. 19:p. 3-
1 - 3-6).

AT Codes 1, 2, 3 and 5 may Qqualify as DBI.
AT Code 4 items are always DBI.
AT Codes 6, 7, 8 and 9 are never DBI.

TABLE B-4
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APPENDIX C

A. GENERAL STOWAGE

This Appendix is a compilation of storage practices to be
reviewed prior to using the expert system. [Ref 13:p. 4-1 - 4-
95}

General Practices
Arrange materials with identification labels facing
outward to facilitate issues and inventory.

Avoid multiple locations for the same iten.

Segregate materials which are dissimilar in type or
classification (e.g. hazardous/nonhazardous, large/small,
classified/unclassified, SIM/non-SIM, shelf-life/non-shelf-
life, etc.).

Main Issue Storeroom

The main issue storeroom is that storeroom which the
supply officer designates as the centralized distribution
point for most SIM and shelf-life items, and generally is
the most readily accessible of all stock material stowage
spaces vwhen watertight integrity restrictions are 1in
effect.

On some ships, particularly large ships, more than one
storeroom may be required to be manned and maintained as issue

storerooms.
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Bulk Storsxooms

Bulk storerooas (for genersl stores) are spaces vhich are
used for stowage of case lots of certain frequently
demanded items maintained (in smaller quantities) in an
issue storeroom, or for items that are too bulky and
cumbersome for stowage in an issue storerooa.

Locate heavy bulk materials in areas most convenient to
ship’s hatches and materials handling equipment (to
minimize the physical effort required for loading, stowage
and breakouts).

Locate light, bulky material in storerocoms with high
overhead clearance (to maximize the use of available

space) .

Repair Parts Storercoms

Supply department storerooms will be used for the stowage
of all repair parts, except bulkhead mounted spares and
certain other materials authorized to be stowed in other
departmental spaces. Although SIM, shelf-life, and
certain other repair parts generally are stored in the
main issue storeroom, most repair parts in supply
department custody normally will be located in spaces
designated as repair parts storerooms, which will be
outfitted with bins, drawer cabinets, and other stowage
aids considered most appropriate for the types of
materials to be stowed. When required, or when available
near the operating spaces to be supported, separate
storerooms will be used for stowage of electronic repair
parts, hull/mechanical/electrical (HMEO&E) and ordnance
repair parts, nuclear weapons repair parts, reactor plant
repair parts, etc.

Chronometers are controlled equipage which, in end use
ships, is always turned over to the using department(s).




Classified Naterial

Classified material will be stowed and handled in
accordance with the Department of the Navy Supplement to
the DoD Information S8ecurity Program Regulation (OPNAVINST
5%510.1).

Dalicate Instrumeants

Delicate instruments, which usually are expensive and
easily damaged, require especially careful handling and
protective stovage. Delicate instruments will be kept in
a dry atmosphers, avay from magnetron tubes or other
magnetic services; and (vhen possible), the storeroom
temperature should be 70F or below.

Metals

Bar stock, sheet metal, angle iron, tubing, pipe, and
other metals will be kept in racks specifically designed
for the stowvage of such netals. The racks should be
installed fore-and-aft to minimize shifting of the stowed
material vhen the ship is undervay. Polished sheet metal
and aluminum tubing are easily scratched and dented and
therefore, must be carefully handled and secured in the
rack. Gloves should alvays be worn vhen handling metals,
to protect the hands from injury, and to protect certain
metals (with polished surfaces) from acid stains which can
be caused by perspiration. When practicable, noncorrosive
greaseproof material will be used to separate dissimilar
metals required to be stowed together, inasmuch as direct
contact between different metals may cause corrosion due
to electrolysis.

Since any required reidentification of metals by chemical
analysis is often impracticable or too costly, many metals
that lose their identification markings are likely to
becoms unusable assets and, in effect, lost to the supply
systean. Positive identification of metals to be used in
high pressure steam systems (or other critical shipboard
systems) is absolutely necessary. Therefore, it is
essential that the correct NSN, specification markings,
and the manufacturer’s markings (vhen appropriate), are
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legibly indicated on each piece of metal in stowage, and
on each piece of metal issued for use.

dotora and Generators

Motors and generators will be stored in their original
containers, if available. If the original containers are
not available, motors and generators will be protected
from dust and humidity by enclosing them in a crate or
plastic wrap which includes an ample amount of desiccant;
or (as a minimum), by coating their axposed shafts with
grease and vhen vrapping the shafts with greaseproof
paper.

Liguid Dielectric capacitors

Most 1liquid dielectric capacitors (especially "pyranol®™ types)
are supplied with a piece of fine bus wire, which is attached
for the purpose of grounding the capacitor prior to its use in
a de-snergized or disconnected circuit. This wire must not
become detached in stowage, nor will it be removed by anyone
other than the technician (when the capacitor is ready for

use) .

C. HAZARDOUS MATERIAL STOREROOMS AND LOCKERS
General Practices

Certain materials with inherent hasardous properties
require special stowage facilities and handling
precautions. The Naval Ships’ Technical Manual (Chapters
670 and 9230) and the HNHasardous Naterial Information
Systens (MMIS) DoD 050.4-IR outline the requirements for
shipboard stowage of dangerous and semisafe materials and
list these materials under each classification. Section
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A of the HNIS also includes a disposal code for each iteam
listed. This code, which is explained in the “waste
Disposal Procedures® of the HMIS, indicates the
pretreatment method and ultimate disposal action
prescribed for spilled, spoiled, or other waste quantities
of the item to which it applies.

Hasardous materials which are prohibited from use or
storage aboard ship are listed in the Introduction of the
Hazardous Material Information System (HMIS) DoD 6050.5-
LR. When ordering hazardous material (in P8C 68, in
particular) for stock or DTO, the HMIS will be reviewed to
ensure that prohibited items are not procured.

Flammable Liquids Storeroom

The flammable ligquids storeroom normally will be located
at either end of the ship, below the full load waterline,
not adjacent to a magazine, and will be equipped with an
automatic fire alarm and CO, system. This storerooa also
should have incandescent and explosion proof overhead
lights (protected by lamp guards), with the switch cutside
the compartment; and nonsparking vent fans, with the
controllers outside the compartment. Flammable items
required to be stowed in the flammable liquids storeroom
are assigned special material content codes (SMCCs) in the
HMIS as follows:

a. liquids: 8McCCs "D", *"F", "G", *pP", (wvhen applicable to
wood alcohol), and "8%;

b. pastes, greases, and other semi-solids: SMCC "G":;

c. solids: SNCC "z*.

Flammable liquids have a flashpoint of 100F or below;
combustible 1iquids, greases, and pastes have a flashpoint
of 200F or below. Items which are flammable and/or
combustible include:

a. gasoline, oils, kerosene, and other petroleum products;
b. chemicals;

c. stencil paints, marking inks, and printer’s ink;
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d. solvents, thinners, primers, compounds, varnishes, and
lacquers;

e. alcohol, acetone, sther, and naphtha;
f. greases snd pastes

Except for drummed petroleum products, vhich may be stowved
in racks on the weather deck in accordance with the Naval
Ship’s Technical Nanual, Chapter 670, flammable liquids
and other flammable or combustible material will be stowved
in the flammable liquids storerooa.

Druamed Products

Whether drummed products onboard are flammable liquids or
nonflammable material, the drums will be stowed on end
with the bund end up; an adequate identification of their
content will be legibly indicated on the side of each
drum; and if stowed on the weather deck, they will be
covered with a tarpaulin (when practicable). Drummed
products will be inspected at least weekly to insure that
the bungs are tight and that there are no leaks or
corrosion.

Acid Locker

An acid locker is a leakproof lead lined box, chest, or
locker especially designed for stowing bottles or carboys
of acid. A label bearing the inscription "ACID BOTTLE
STOWAGE® in 3/8 inch letters must be securely attached to
the 1id of each acid locker. Acid lockers will be kept in
the flammable liquids storeroom. However, acid lockers
vhich contain only medical acids may be kept in a medical
storeroom. Items required to be kept in the acid locker
are assigned SMCC "V* in the HMIS. Nitric acid, which is
coded "J* in the HMIS, also is required to be kept in the
acid locker.

Ligquid acid, unless classified as safe material in the
Naval Ship’s Technical Manual, Chapter 670, will be stowed
in an acid locker. If an acid locker is not available,
acid bottles will be stowed in the flammable liquids
storeroom, but in this case, the deck and the lower part
of the bulkhead must be covered with a watertight rubber




lining, and a label inscribed "ACID BOTTLE STOWAGE®" in 3/8
inch letters must be securely attached to the ocutside of
the storeroom door. Corrosive acids are acute fire
hazards and, therefore, should be stowed separately from
oxidizing or flammable materials. Corrosive acids (or
vapors) must not be allowed to come in contact with the
skin or eyes. A storskeeper wvho stows or issues these
acids will wear rubber gloves, rubber aprons, and goggles
(a: necessary) to protect himself and his clothing froms
acid burns.

Alcohol locker

D.

An alcohol locker is a chest or locker used for security
stowage of grain alcohols which are highly susceptible to
pilferage (i.e. ethanol or ethyl alcohol). Alcohol lockers
will be 1located in the flammable 1liquids storeroosm:;
hovever, lockers that contain only medicinal alcohol (100
proof or less) may be located in any secure space
designated by the commanding officer.

Since most commonly used alcohols have a flash point below
100 degrees fahrenheit, all alcohol will be stowed in the
flammable liquids storeroom. Not all alcohol is readily
identifiable by name. For example, many lacquer thinners
have methanol (wood alcohol), which is extremely
poisonous, as the principal ingredient. The HMIS
identifies these items by name and NSN.

oxidizirg Matexial

Many shipboard fires with resultant fatalities have been
attributed to improper stowage or handling of oxidizing
materials, particularly calcium hypochlorite. Oxidizing
materials listed in the HMIS are identified by SMCC "“J%,
citric acid, a strong oxidizer, will be stowed in the acid
locker.
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All oxidizers except for oxygen, chlorine gas and calcium
hypochlorite will be stowed in a dry compartment, away
combustible materials. (See oxygen, chlorine gas and calcium

hypochlorite.)
Calcium Hypochlorite

Calcium hypochlorite itself is noncombustible, howvever, {t
is a strong oxidizing agent which will generate heat,
liberate chlorine, and cause fire vhen stowed in contact
with paints, oils, greases, detergents, acids, alkalies,
antifreeze, fabrics, and other organic and combustible
materials.

Stocks of calcium hypochlorite shall not be maintained
specifically for Dbiological and chemical agent
decontamination. Stocks for other applications are
adeguate for emergency decontamination. Only six ounce
bottles shall be procured and used for potable wvater
purification. Three and three quarter (3-3/4) pound
bottles shall be used for sewage waste treatment.

Handling, stowage and disposal of calcium hypochlorite
requires the following precautions to be observed:

1. Calcium hypochlorite will be stored in bins or lockers
labeled “"HAZARDOUS MATERIAL-CALCIUM HYPOCHLORITE"™ in red
letters on a white background. Bins or lockers should be
located at least five feet awvay from any point, heat source
or surface which may exceed 140 degrees Fahrenheit and are
not subject to condensation or water accumulation. The area
shall not be adjacent to a magazine and shall not be used
for stiovaqo of paints, oils, greases, or combustible organic
materials.

2. No more than 48 six ounce bottles or 3-3/4 pound bottles
shall be located in any individual locker or bin.

3. Ready usage stock of calcium hypochlorite issued only to
personnel designated by the medical or engineering
department shall be stored in a locked box mounted on a
bulkhead preferably in the cognizant department office
space. Under no circumstances is the box to be installed in
a machinery space, flammable 1liquid storeroom, berthing
space storeroom or in the oil and wvater test laboratory
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areas. No more than seven days supply shall be maintained
in ready usage stock at any one time.

4. Por submarines, the ready usage stock of six ounce
bottles issued to the medical and engineering despartment
shall be stowed in a Medical Instrument and Supply Case NSN
6245-00-131-6992 which shall be kept in a secured locker
located in the cognizant department office space.

5. Por CLF ships calcium hypochlorite carried as cargo shall
be stored in a separate enclosure constructed of steel or
expanded metal with a secured door.

8pill or contaminated calcium hypochlorite may be disposed
of into water, flushed to the drain or to the bilge.
There is no fire hazard from dissolved calcium
hypochlorite even in an oily bilge. Sweepings should be
dumped immediately into the water (never in trash can) and
the broom or brush rinsed immediately. Sweepings must not
be carried dry for disposal because the dust is dangerous
in shipboard drafts.

organic Chlorine Laundry Bleach

This bleach is the only laundry bleach authorized for
surface ship use. It is less hazardous than calcium
hypochlorite but under conditions of high heat and
humidity, the organic chlorine laundry bleach could emit
fumes which could be hazardous to personnel. Store this
bleach in a cool, Ary place as far away from conditions of
high heat and humidity as possible.

Radioactive Material

Radiocactive items listed in the ML-N are identified by
SMCC "R" (or "X" if radioactive magnetic). Radiocactive
instruments, electron tubes, and certain other items are
labeled with the conventional; United State Nuclear
Regulatory Commission (USNRC) radiation symbol, which must
not be removed or obliterated. The radiation levels or
radiocactive material depend upon the type and
concentration £ isotopes in each unit and the number of
units stowed together. Any area used for stowage of
radicactive material (or each bin if there is no
designated area) will be conspicuously posted with the
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standard radiation symbol and he words “CAUTION-
RADIOACTIVE MATERIAL", and as a minimum, {11 be monitored
vhen initial or replenishment stocks of radiocactive items
are stowed. Rubber gloves and extreme caution will be
used in handling damaged/broken radicactive instruments,
slectron tubes, etc., to prevent absorption of dangerous
radiocactive particles through skin abrasions. Any
suspected radiation hazard will be promptly reported to
the radiological safety officer and a representative of
the medical department.

Electron tubes are very easily broken and therefore, must
be carefully handled and adequately packaged when being
stowed or issued. Electron tubes susceptible to damage
from wmoisture normally are packed in moisture-proof
barriers, frequently with desiccant (a dehydrating agent).
Humidity indicator cards or plugs are provided for
inspecting the effectiveness of the desiccant. Such
indicators turn from blue to pink as moisture is absorbed:;
and when they become ink, the desiccant must be replaced.
The cartons, cushioning, and other protective
packing/packaging in which electron tubes were received
will not be removed in stowage unless it is absolutely
necessary because of space imitations. When an electron
tube container must be reduced in size, positive identity
of the tube and as much of the packaging as possible will
be retained. When space is not a factor, the original
pack and packaging of an electron tube will be opened only
if it is reasonably certain that the packaged tube is not
the one identified by the stock number on the container.
Electron tubes that are broken (or otherwise damaged) will
be disposed of in accordance with the Naval &ghip’s
Technical Manual, Chapter 670.

Magnetrons are diode vacuum tubes in which the flow of
electrons is controlled by an externally applied magnetic
field. Special precautions will be taken to prevent
magnetrons with permanently attached magnets from damaging
magnetically sensitive instruments, such as compasses
electronic or mechanical) and wristwatches. (VWristwatches
should not be wvorn vhen handling magnetrons). Unshielded
magnetrons with permanently attached magnets must be kept
at least 50 feet away from aircraft or other vehicles with
electronic compasses installed.

Electron tubes unpacked for any resason except space
limitation or use will be repacked in the original carton
hen possible. The tubes will be repacked with the same
packaging and in the same position as that in the original




carton. When repacking magnetrons or other tubes with
attached magnets, there must be at least four inches
between the center of the magnstic field and the outside
of the container.

Toxic Substances

A toxic (poisonous) substance may cause discomfort,
asphyxiation, and/or death if ingested or inhaled, or if
absorbed through the skin. Therefore, adequate
precautions must be taken to prevent such dangers when
stowing or issuing toxic materials (i.e., items assigned
SMCC *T" in the HMIS). Toxic substances will be stowed in
a cool, well ventilated area, separate from acids; and
will be protected from fire hazards or impacts which may
break seals or damage containers. Each case, carton, and
individual container of toxic material must be labeled
with a warning such as the following:

POISON! IF TAKEN INTERNALLY, WILL CAUSE SERIOUS ILLNESS,
ND POSSIBLE DEATH!

It is particularly important to ensure that containers of
poisonous liquids such as industrial alcohol are clearly
identified and labeled (i.e., to prevent human
consumption, which can be fatal).

General

Compressed gases must be stowed on the weather deck,
unless the ship has below deck stowage spaces specifically
designed for such material. Compressed gas cylinders will
be stowed vertically and securely (with valve protection
caps in place), avay from other flammable materials
(especially grease and oil). When compressed gases are
stowed on the weather deck, the cylinders will be located
as far as possible from navigation, fire control, or gun
stations; and will be protected from direct rays of the
sun, or accumulation of snow and ice. When compressed
gases are towed below deck, any leaking fumes must be
prevented from entering ventilation air-intakes leading to
working or living spaces. Since there usually is some gas
remaining in most cylinders considered to be empty,
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"empty® cylinders will be stowed and handled with the same
precautions as full cylinders. Compressed gases,
particularly the flammable and explosive gases, must be
handled with extreme care. Some general rules for
handling compressed gas cylinders are:

a. Take every precaution to prevent cylinders from being
dropped or forcefully struck against hard surfaces
(including other cylinders). Do not tamper with the safety
devices in cylinder discharge valves;: and vhen cylinders are
not in use, be sure that the valve protection caps alvays
are securely attached. (If the valve of a compressed gas
cylinder should be snapped off, the released energy would
cause the cylinder to behave as a missile. PFor example, a
cylinder that is pressurized to 2,200 pounds psi (per square
inch) can travel, 2,600 feet in free flight; and in a
confined space, it could be disastrous.)

b. Prevent cylinders from contact with fire, sparks, or
electrical circuits. (An exploded steel cylinder would have
the same destructive effect as an exploded bomb.)

c. Do not drag or slide cylinders required to be moved.
Secure and move them in hand trucks that meet the criteria
prescribed in the Naval Ships’ Technical MNanual, Chapter
9230. If suitable hand trucks are not available, tilt the
cylinders and roll them on the bottom edge.

d. Secure cylinders in a cradle, pallet, or rack when they
are loaded or off loaded with a crane or derrick. Never
hoist cylinders with electromagnets, or with hooks or lines
attached to the valve protection cap.

e. Do not alter or deface the number or other markings on
the cylinders: do not add markings without approval of the
engineering officer; and do not issue cylinders if their
contents cannot be identified. Detailed information
relative to the stowage, handling, and use of various types
of compressed gases are contained in the Naval Ship’s
Technical Manual, Chapter 550.

Acetylens

Acetylene is inherently unstable, and may explode when
subjected to heat or shock, or upon contact with chlorine
or certain metals such as copper, silver and mercury.




Therefore acetylens nust be stored separately from oxygen
or any other material with which it forms an explosive
compound; the gas must hever be allowved to sscape into an
enclosed area:; and the cylinders must be protected from
flames, sparks, lightning, and static electricity.
Testing for suspected leaks should be done with soapy
wvater.

In moderate concentrations, acetylene may act as an
intoxicant. In higher concentrations, it will cause
unconsciousness, and ultimately asphyxiation. Some grades
of acetylene also contain many impurities. Therefore,
breathing of acetylene in any concentration for any length
of time must be avoided.

Acetylene in cylinders is dissolved in acetone which has
a tendency to f ow into the valve if the cylinders are
stowed horizontally. For this reason, acetylene must be
stowed and used only in an upright position, valve end up.
When it is known or suspected that acetylene cylinders
have been stowed on their sides, they will not be used
until they have been in a verticai position for at least
two hours.

oxygen and Chlorine

Oxygen and chlorine are oxidizing gases which, because
they can burn without air, strongly support combustion.
Chlorine is also poisonous). Oxygen and chlorine
cylinders must be stowed on the weather deck, or in a
separate watertight storeroom which has at least one
compartment between it and any space that is used for the
stowaga of combustibles such as flammable liquids or
gases, ammunition, paint, gasoline, and oil.

Nonflammable Gases

Helium, nitrogen, carbon dioxide, and argon are
nonflammable gases which, because of their inert
characteristics, may be stowed with flammable or oxidizing
gases. However, since these nonflammable gases will not
support respiration (a sufficient concentration in a
closed space will cause asphyxiation), they must be stowved
on the weather deck or in other well ventilated spaces.
The same precautions are appropriate for halocarbon
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liquids because of their high vapor pressure, lack of
odor, and tendency to displace air, causing suffocation.
Halocarbon liquids are compounds of carbon containing any
of the halogen elements (fluorine, chlorine, broaine,
iodine, or astatine. (Examples are
Monochlorodiflourmethane NSN 6830-00-060-9972 or 6830-00-
106-1659.)

Aderosol Products

Aerosol products are liquids, solutions, or powders
suspended in a gas propellant and contained in dispensers
quipped with release valves. Containers of aerosol are
used for the disposal of paints, enamels, lacquers,
insecticides, silicones, rust preventives, etc. The
asrosol propellants may be low boiling halogenated
hydrocarbons or other hydrocarbons such as liquified
propane or isobutana. Aerosol cylinders will burst if
exposed to heat sources in excess of 120F, and are prone
to leakage if subjected to impact. Aerosol propellants
are extremely flammable and, in sufficient concentration,
can be anesthetic or asphyxiating. Aerosol products,
therefore, should be stowed in the flammable liquids
storeroom, or in cabinets away from oxidizing materials;
and mechanical ventilation will be used, when necessary,
to remove accumulated vapors.

F. SHELP-LIFE NATERIAL
Ggenexal

To facilitate periodic screening of shelf-life items,
applicable stock records (and NAVSUP PForms 1075, if
maintained) will be annotated or otherwise identified to
indicate the proper shelf-life code.
Shelf-life codes are assigned to applicable NSNs in the
Management List-Mavy (ML-N).
Locate shelf-life items in a readily accessible area to

facilitate periodic screening.
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Shelf~-life issued by ashore supply activities or delivered
by contractors will be marked (on the unit package,
exterior container, or material itself) as follows: 7{;»
I (nonextendable shelf-life) items are those for which
shelf-life action code UU is indicated in the 1latest
applicable NAVSUP Form 796. All other shelf-life action
codes except 00 (non-deteriorative) apply to Type 1II
(extendable shelf-life) items. Current onboard stocks of
shelf~-life material will be screened and, insofar as
practicable and necessary, each item will be marked to
shmr1 the Type I or Type II shelf-life data described
herein.

Shelf-life items that are not marked with any date from
wvhich shelf-life can be determined and which have an
extended cost of $50 or more will be reported by
speedletter to the cognizant inventory manager, via the
type commander, with a request for disposition
instructions. For each item, the report will contain the
NSN or part number, item description, quantity, unit of
issue, unit price, extended unit cost, supply source (if
known), estimated date of receipt onboard, and all
external markings obtainable from each unit package or
container.

shelf-life material will be inspected upon receipt to
ensure that it is packaged and preserved adequately, and
will be stowed in spaces that are least likely to cause
its deterioration. The coolest and driest space(s)
available ill be used for the wost deteriorative materials
such as dry cell batteries, aluminum electrolytic
capacitors, chemicals, rubber products, etc. Stowage will
be arranged to facilitate and insure issue of the oldest
stock first (i.e., by the tirst in-first out (FIFO) method
based on shelf-life expiration rather than date of
receipt). To facilitate periodic screening, shelf-life
items should be consolidated in a readily accessible area
vhenever possible.

Shelf~life material will be inspected periodically (as
frequently as necessary, according to shelf-life codes)
for condition and expiration dates. When a multiple
quantity item is 1inspected, units with d4ifferent
expiration dates will be rearranged, if necessary, to
place units with the earliest expiration date in front of
ﬂil. others (i.e., to facilitate issue of the oldest stock
first).
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Expired Type 11 shelf-life items will be restored (vhen
within the ship’s capability) in accordance with
applicable shelf-life action codes in the ML~N and/or the
cognizant inventory manager’s instructions. Technical
assistance will be obtained from other departsents, as
required. The expiration dates on the stock labels of
restored items will then be extended, as appropriate.
Expired Type 1II shelf-life items which are not within the
ship’s capability to restore will be turned in to the
nearest ashore supply activity.

Expired Type I shelf-life itemas normally will be disposed
of by removal from stock and destruction, unless the
overaged items can be utilized safely for secondary
purposes not requiring material in ready for issue
condition.

The shelf-life item inventory will be reviewed
systematically in comparison with anticipated requirements
to ensure timely turn-in of those items which the ship is
unable to restore or to utilize, by or prior to, the
materjial expiration dates. The newer rather than the
older stock of an item alvays will be turned in unless
extenuating circumstances are involved (e.g. deployment
schedules) which render such action impracticable. Type
I shelf-life material will not be turned-in to supply
activities in the United States including Hawaii if the
extended cost of the item is less than $50, or the
remaining storage life is less than three months. Type I
shelf-life material will not be turned-in to supply
activities in Alaska or overseas bases if the extended
cost of the item is less than $100 or the remaining
storage life is less than six months. Such material will
be retained on board and used, if possible, prior to its
shelf-life expiration date.

Disposition of shelf-life items designated as critical

will continue to be effected in accordance with pertinent
directives issued by the cognizant inventory manager.

102

o e v




APPENDIX D

NODULE] . WK3

{W1) AVAILABLE FOR BMF DATA

(W6] "SA

(W6] AVAILABLE FOR BMF DATA

(W6) "LDQTY

[W6)} “LOAD

[(W14) "NSN

(W6) "MCCUI

{We] "cCos

{Ws} "LL

(WS) "FTIQ

(WS5] "SECL

[(WS5] "ATCC

[(WS) ~ADPE

(W7) *LOC1

[(W7)] "LOC2

{(W7) "LOC3

{W7)] "LoC4

[W5] "MISC

(W43 "IMC

(W12] "NOMEN

(W6] "STLQ

{(W6] "PKUP

(W6) "AVCAL

[(W6] "NWEPS

[(W6] “BCOSA

{(W6] “OSALL

(W6] "TARSLL

(W6) AVAILABLE FOR BMF DATA

(W6) AVAILABLE FOR BMF DATA

(wé] "RO

(W6] "RP

A:A2: [W1l] NO ENTRY REQUIRED

A:1B2: [W6) (FO) +<<B:\NODULEB4.WKI>>A:M2..A:M2
A:C2: [W6] NO ENTRY REQUIREBD

A:D2: [W6] (FO) +<<A:\MODULE2.WK3>>A:N2..A:N2
A:B2: [W6) (FO0) +<<B:\NODULE3.WK3>>A:02..A:02
A:P2: [(W14) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:
NATIONAL STOCK NUMBER

A:G2: [W6) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:
MATERIAL CONTROL CODE/UNIT OF ISSUR

e 0o 68 o 90 S0 06 w6 O
0 95 40 o0 o0 40 oo

g;g;nmxzccamwovoz:r‘xunzowuoour
”Bppr::r::::‘:‘::wuuwwwwunwawuwﬂ

B0 S0 GO 00 00 99 00 00 S0 00 00 CU £¢ N6 G0 00 S0 08 00 e 08

Ll BB Bl BB BBl B Bl d il dd dddd i i il

é

103




A:H2: [W6] DOWNLOAD FROM DATABASE OR
COSAL QUANTITY

:12: [WS) DOWNLOAD FROM DATABASE OR
LIST QUANTITY (USID T)
A:J2: [W5) DOWNLOAD FROM DATABASE OR
FLEET LOAD QUANTITY (USID B)
A:K2: [WS]) DOWNLOAD FROM DATABASE OR
SECURITY CODE
A:L2: (W3] DOWNLOAD PFRON DATABASE OR
ALLOWANCE TYPE CODE
A:M2: [W5] DOWNLOAD FROM DATABASE OR
AUTOMATIC DATA PROCESSING EQUIPMENT
A:N2: [W7) DOWNLOAD FROM DATABASE OR
LOCATION1
A:02: [W7] DOWNLOAD FROM DATABASE OR
LOCATION2
A:P2: [W7] DOWNLOAD FROM DATABASE OR
LOCATION3
A:Q2: (W7] DOWNLOAD FROM DATABASE OR
LOCATION4
A:R2: [W5] DOWNLOAD FROM DATABASE OR
MISCELLANEOUS LOAD QUANTITY OR MLOAD
A:S2: [W4) DOWNLOAD FROM DATABASE OR
LOCAL MANAGEMENT CODE

MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
NANUAL
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL
MANUAL

ENTRY:

A:T2: (W12]) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

NOMENCLATURE

LOAD

A:U2: (W6] DOWNLOAD FROM THE DATABASE OR MANUAL ENTRY:

SSPO TENDER LOAD LIST QUANTITY (USID

B)

A:V2: (W6] DOWNLOAD FROM THE DATABASE OR MANUAL ENTRY:

PACK-UP ITEM (USID C)

A:W2: [W6] DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

AVCAL QUANTITY (USID C)

A:X2: (W6]) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

NUWEPS ALLOWANCE (USID B OR T)

A:Y2: [(W6) DOMNLOAD FROM DATABASE OR MANUAL ENTRY:

BCOSAL QUANTITY (USID C)

A:22: [W6]) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

ALLOWANCE QUANTITY (USID B)

A:AA2: (W6) DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

TENDER LOAD LIST (USID B OR T)
A:AB2: (WG] NO ENTRY REQUIRED
A:AC2: [W6] MO ENTRY REQUIRED

A:AD2: [W6] DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

REQUISITIONING OBJECTIVE

AsAB2: (W6] DOWNLOAD FROM DATABASE OR MANUAL ENTRY:

REORDER POINT

MACRO
A:BA2: [W6] “OPTIONA
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A:BC2:
A:BCI:
A:BCS:

AtAl:
A:Bl:
A:Cl:
A:D1:
A:El:
A:Fl:
A:Gl:
A:Hl:
A:Il:
A:J1:
A:K1:
A:Ll:
A:Ml:
A:Nl:
A:01:
A:Pl:

:Ql:
A:Rl:
A:8S1:
A:T1:
A:Ul:
A:V1:
AWl
AtX1l:
A:Y1l:
AA2:
A:B2:
A:C2:

sD2:
A:E2:
A F2:
A:G2:
AtH2:
A2X2:
AsJ3:
AtX2:
AsL3s
A:M2:
AsN3:
A:02:
AtP2:

(W6] *(RECALC D2..D1000)~
{W6) "(RECALC E2..E1000)-
[W6) “ADD SA WHEN AND IP MODULE4 IS COMPLETED

(W14] "NSN

(we)
(we)
(we)
(we)
(w6)
(we)
(weé)
(we)
[wé)
(we)
(w6
(we]
(W6)
(W6)
(w6)
(w6)
(wé)
(W6)
(w6)
(wé)
{we)
(wé)
[we)
(wé)

"DAPR1
"DMAY1
"DJUN]
*"DJuLl
*"DAUG1
"DSEP1
*"DOCT1
"DNOV1
"DDEC1
“DJAN2
"DFEB2
"DMAR2
"DAPR2
"DMAY2
*DJUN2
"DJUL2
*"DAUG2
"DSEP2
*"DOCT2
"DNOV2
"DDEC2

(W14] +<<C:\LOTUS\MODULE1.WK3>>A:F2..A:F2

(w6)
[w6)
[W6)
(w6]
(w6)
(w6)
(w6}
[W6)
(w6)
(we)
(w6)
(we)
{we)
(we]
(ws)

MANUAL ENTRY REQUIRED:
MANUAL ENTRY REQUIRED
MANUAL ENTRY REQUIRED
MANUAL ENTRY REQUIRED
MANUAL ENTRY REQUIRED:
MANUAL ENTRY REQUIRED:

TOTAL NUMBER REQUIRED
TOTAL NUMBER REQUIRED
TOTAL NUMBER REQUIRED
TOTAL NUMBER REQUIRED




A:Q2: (W6] MANUAL ENTRY REQUIRED: TOTAL WUMBER REQUIRED
A:R2: {W6) MANUAL ENTRY REQUIRED: TOTAL WUMBER REQUIRED
A182: [W6) NMANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED
A:T2: [W6) NMANUAL ENTRY REQUIRED: TOTAL WUMBER REQUIRED
A:U2: [W6] NANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED
A:V2: (W6] MANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED
A:W2: [W6) MANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED
A:X2: [W6] NMANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED
A:Y¥2: (W6) MANUAL ENTRY REQUIRED: TOTAL NUMBER REQUIRED

MACRO
A:AA3: [W6] OPTIONA
A:AC3: [W6] ’(RECALC A2..A1000)~

C. PORCST2.WK)

(W6) ‘1TFR2
(W6) ‘2TFR2
(W6] ‘3TFR2
(W6) ’‘4TFR2
(W6] *STFR2
[W6] ’‘6TFR2
(W6] *7TPR2
{W6] ’‘8TFR2
(W6] ’9TFR2
(W6] ‘10TFR2
{W6) ‘11TPR2
(w6) ‘1TL2
(W6] ’2TL2
(W6] ’3TL2
[W6) ‘4TL2
(W6] ’STL2
A:Ql: [(W6) ’‘6TL2
A:Rl: [W6] '7TL2
A:81: [W6) ‘8TL2
A:T1: [W6] ’‘STL2
A:U1: (W6) ‘10TL2
AtVis [W6] ‘11TL2
AiWl: [W6] ‘12TL2
AsX1l: [We] ’‘1TT2

PP PIIIIIIIIIIPPY
WOZEMRUNIOYNOOD)
h 0 b b e ot b bt b et e b p B B b

00 60 00 88 60 o5 "4 0 S8 B0 e o8
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AsAFl: [W6) ‘9TT2

A:AGl: [W6) ’‘10TT2

A:AHl: (wWé) ’‘11TT2

AtAIl: [wWé) ’‘127TT2

A:AJ1l: [W6]) ’STTRN

A:AK1l: [W6] ‘ESCA

A:ALl: (wWé) ’ESCB

A:A2: [W6) (FO) +M2+Y2

A:B2: (W6) (FO) +N2+22

A:C2: [W6) (FO) +02+AA2

A:D2: {W6] (FO) +P2+AB2

A:B2: [W6) (FO) +Q2+AC2

A:F2: (W6) (FO) +R2+AD2

A:G2: [W6] (FO0) +8S2+AR2

A:H2: [(W6]) (FO) +T2+AP2

A:I2: [W6] (FO) +U2+AG2

A:J2: [W6] (FO) +V2+AH2

A:K2: (W6) (PO) +W2+AI2

A:L2: [wW6] (Fr2)

(SAKS29 (+<<C:\LOTUS\DEMAND .WK3>>A:N2..A:N2))+((1-SAKS2) *
( (#<<C:\LOTUS\DEMAND.WK3>>A:N2..A:N2)+AJ2))

A:M2: [W6] (F2)

(SAKS$2#* (+<<C:\LOTUS\DEMAND.WK3>>A:02..A:02) )+ ((1-SAKS2)*
(L2+X2))

A:N2: [W6] (F2)

(SAKS$2#* (+<<C:\LOTUS\DEMAND.WK3>>A:P2..A:P2))+((1-SAKS$2)*
(M2+Y2))

A:02: [W6] (Fr2)

(SAKS2* (+<<C:\LOTUS\DEMAND.WK3>>A:Q2..A:Q2) )+ ((1-SAKS$2)*
(N2+22))

A:P2: (We) (F2)

(SAKS2# (+<<C:\LOTUS\DEMAND.WK3>>A:R2. .A:R2) )+ ((1-SAKS$2)*
(O2+AA2))

A:Q2: (W6) (F2)

(SAKS2#* (+<<C:\LOTUS\DEMAND.WK3>>A:82..A:82) )+ ((1-$AKS2)*
(P2+AB2))

A:R2: [Wé] (F2)

(SAK$2# (+<<C:\LOTUS\DEMAND.WK3>>A:T2..A:T2) )+ ((1-$AKS$2)*»
(Q2+AC2))

A:82: [we) (r2)

(SAKS2#* (+<<C:\LOTUS\DEMAND.WK3I>>A:U2..A:U2) )+ ((1-$AKS$2) *
(R2+AD2))

A:T2: [We]) (P2)

(SAK$2# (+<<C: \LOTUS\DEMAND. .WK3>>A:V2..A:V2) )+ ((1-8AKS$2) *
(82+AR2))

A:U2: [we] (Fra2)

(SAKS2# (+<<C: \LOTUS\DEMAND .WK3>>A:W2. .A:W2) ) +( (1-$AK$2) ¢
(T2+Ar2))

AtV2: [(we) (Fra)
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($AK$2# (+<<C: \LOTUS\DEMAND.WK3>>A:X2. .A:X2) ) +((1-SAKS2)*
(U2+AG2))

A:W2: [W6) (Fr2)

($SAKS2# (+<<C:\LOTUS\DEMAND.WK3>>A:Y2..A:¥2))+((1-SAKS2)*
(V2+AN2))

A:X2: (W6] (Fr2)

($ALS$2* (L2~ (+<<C:\LOTUS\DEMAND .WK3>>A:N2..A:N2)))+((1-$A
L$3)*AJ2)

A:Y2: [W6) (P2) (SAL$2*(M2-L2))+((1-$ALS$2)*X2)

A:22: [W6) (F2) (SAL$2*(N2-M2))+((1-SAL$2)*Y2)

A:AA2: [W6] (F2) (SAL$2¢(02-N2))+((1~-8SAL$2)*22)

A:AB2: [(W6] (F2) (SALS$2*(P2-02))+((1~-SAL$2)*AA2)

A:AC2: [W6) (F2) (SALS$2*(Q2-P2))+((1~-$ALS$2)*AB2)

A:AD2: [W6] (F2) (SALS2*(R2-Q2))+((1-$ALS$2)*AC2)

A:AE2: [W6) (F2) (SALS2+*(S2-R2))+((1-SAL$2)*AD2)

A:AF2: [W6] (F2) (SALS$S2*(T2-82))+((1~$SAL$2)*AE2)

A:AG2: (W6] (F2) (SALS2*(U2-T2))+((1-SALS2)*AF2)

A:AH2: (W6)] (F2) (SALS2#(V2-U2))+((1~-SALS2)*AG2)

A:AI2: [W6] (F2) (SALS2#(W2-V2))+((1-$SAL$2)*AH2)

A:AJ2: [W6) O IS A MANDATORY ENTRY

A:AK2: [W6] MANUAL ENTRY: EXPONENTIAL SMOOTHING FACTOR,

A:AL2: [W6] MANUAL ENTRY: EXPONENTIAL SMOOTHING FACTOR,

A:AN2: [W6] ’‘OPTIONA

A:AP2: [W6] ’(RECALC L2..L1000)-~
A:AP3: [W6] ’{(RECALC X2..X1000)-~
A:AP4: [W6) ’(RECALC M2..M1000)-~
A:APS: (W6] ’(RECALC Y2..Y1000)}~
A:AP6: [W6] ’{RECALC N2..N1000)~
A:AP7: [W6] ’{RECALC 22..21000)~
A:AP8: [W6] ’(RECALC 02..01000)~
[(W6] ’(RECALC AA2..AA1000)~
: [W6) ’{RECALC P2..P1000)~

: [W6)] ’{RECALC AB2..AB1000)~
: (W6] ’{RBCALC Q2..Q1000)~

: {W6] ’(RECALC AC2..AC1000)~
: [W6]) ’(RECALC R2..R1000)~
A:AP15: [W6] ’(RECALC AD2..AD1000)-
A:AP16: [W6] ’(RECALC 82..81000)~
AtAP17: [W6] ’(RECALC AE2..AE1000)-
A:AP18: [W6] ’(RECALC T2..T1000)~
A:AP19: (W6] ’(RECALC AF2..AF1000)-~
AtAP20: [W6] ’(RECALC U2..U1000)~
A3AP21: [W6] ’{RBCALC AG2..AG1000)~
AtAP22: [W6] ’(RECALC V2..V1000)~
A:AP23: [W6] ’(RECALC AH2..AH1000)~

108




A:AP24: (W6] ’'(RECALC W2..W1000)~
A:AP25: [W6] ‘(RECALC AlI2..AIl000)-
A:AP26: [W6) ‘{RECALC A2..K1000)-

PORCST.WK3

A:Al: (W6) "TFOR1
A:Bl: [W6) “TFOR1
A:Cl: [W6) “TFOR1
A:Dl: [W6] "TFOR1
A:El: (W6) "TPOR1
A:FPl: [W6) "TFOR1
A:Gl: (W6é) "TFOR1
A:Hl: [W6] “TFOR1
A:Il: [W6] “TFOR1
A:J1: [W6) "TFOR1
A:Kl: [W6) "TFOR1
A:Ll: [W6) "TFOR1
A:Ml: (W6)] "TL1
A:N1l: [W6] *"TL1
A:01: [W6) "TL1
A:Pl: [W6] "TL1
A:Q1l: [W6] "TL1
A:R1l: [W6] "TL1
A:S1: [Wé] "TL1
A:T1: [W6é) "TL1
A:Ul: [W6] "TL1
A:V1: (W6} "TL1
A:Wl: [W6] "“TL1
A:X1: [Wé] "TL1
A:Y1l: [Wé6] "TT1
A:21: [Wé6] "TT1
A:AAl: [W6) "TT1
A:ABl: ([W6) "TT1
A:ACl: [W6] "TT1
A:ADl: (W6) "TT1
A:AEl: [Wé] *"TT1
A:AFl: [W6) "TT1
A:AGl: [W6) "TT1
AtAH1: (W6] "TT1
A:AIl: (W6] "TT1
A:AJ1l: [W6) "TT1
A:AKl: (W6] "STTRN
A:ALl: [W6] ’ESCA
A:AM1: [W6) ’‘ESCB
A:A2: [W6] (Fro) +M2+Y2
A:B2: [W6] (FO) +N2+Z2
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A:C2: [(W6] (FO) +O2+AA2

A:D2: (W6] (FO0) +P2+AB2

A:B2: (W6) (FO) +Q2+4AC2

A:P2: [(W6) (PO) +R2+AD2

A:G2: [W6) (F0) +82+4AE2

A:H2: [W6] (PC) +T2+AF2

A:I2: [W6) (PO) +U2+AG2

A:J2: [W6) (PO) +V2+AH2

A:K2: [W6) (FO) +M2+AI2

A:L2: [W6]) (FO0) +X2+AJ2

A:M2: [W6] (P2)
@IF(+<<C:\LOTUS\PORCST2.WKI>>A:W2..A:W2>=1, ($AL$2# (+<<C:
\LOTUS\DEMAND.WK3>>A:B2..A:B2) )+ ({(1-8ALS$2) * ({+<<C:\LOTUS
\FORCST2 .WK3I>>A:W2..A:MW2)+ (+<<C:\LOTUS\FORCST2.WK3>>A: Al
2..A:A12))), (SALS2# (+<<C:\LOTUS\DEMAND.WK3>>A:B2. .A:B2))
+((1-SALS2)* ((+<<C:\LOTUS\DEMAND.WK3>>A:B2..A:B2)+AK2)})))
A:N2: [W6) (F2)

(SALS2# (+<<C:\LOTUS\DEMAND.WK3>>A:C2..A:C2) )+ ((1-SALS$2)*
(M2+Y2))

A:02: [W6) (F2)

(SALS2#* (+<<C:\LOTUS\DEMAND.WK3>>A:D2..A:D2) )+ ((1-$SALS2)*
(N2+422))

A:P2: [W6] (F2)

(SALS2# (+<<C:\LOTUS\DEMAND.WK3>>A:E2..A:E2) )+ ((1-SALS2)*
(02+AA2))

A:Q2: [W6) (F2)

(SALS2# (+<<C:\LOTUS\DEMAND.WK3>>A:F2..A:F2))+((1-SALS$2)*
(P2+AB2))

A:R2: [W6] (F2)

(SALS2# (4+<<C:\LOTUS\DEMAND.WK3>>A:G2..A:G2) )+ ((1=-SALS2)*
(Q2+AC2))

A:S2: [W6) (F2)

(SALS$2# (+<<C:\LOTUS\DEMAND.WK3>>A:H2..A:H2))+((1-SALS2)*
(R2+AD2))

A:T2: [W6) (F2)

(SAL$2#% (+<<C:\LOTUS\DEMAND.WK3>>A:12..A:12))+((1-SALS2)*
(82+AR2))

A:U2: [W6] (F2)

(SALS$2# (+<<C:\LOTUS\DEMAND.WK3>>A:J2..A:J2) )+ ((1-SALS$2) ¢
(T2+AF2))

A:V2: [Wé] (F2)

(SALS2# (+<<C:\LOTUS\DEMAND.WK3>>A:K2..A:K2) )+ ((1~-SALS$2)*
(U2+AG2))

A:W2: [W6]) (Fr2)

(SAL$2# (+<<C:\LOTUS\DEMAND.WK3>>A:L2..A:L2))+((1-$ALS2)*
(V2+AH2))

AiX2: [Wé) (Fr2)

($AL$2# (+<<C:\LOTUS\DEMAND .WK3>>A:M2..A:M2) )+ ( (1-SALS2) *
(N2+A12))
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A:Y¥2: [W6) (Fr2)
@IF (+<<C:\LOTUS\FORCST2.WK3I>>A:W2. . A:W2>=]1, (SAMS2% (M2-(+
<<C:\LOTUS\PORCST2.WK3>>A:W2. .A:W2)) )+ ((1-$AMS2) ® (+<<C:\
LOTUS\FORCST2 .WK3>>A:AI2..A:A12)), ($AMS2¢ (M2~ (+<<C:\LOTU
S\DEMAND.WK3>>A:B2..A:B2)))+((1-$ANS2) *AK2))
A:Z2: (W6) (F2) (SAMS2¢(N2-M2))+((1-8ANS2)*Y2)
A:AA2: (W6) (F2) (SAM$2#(02-N2))+((1-$ANS2)*22)
tAB2: [W6) (F2) (SAMS2¢(P2-02))+((1-8AN$2)*AA2)
:AC2: (W6] (P2) (SAMS2+(Q2~P2))+((1-SAN$2)9*AB2)
tAD2: (W6) (P2) ($SAMS2¢(R2-Q2))+((1-8AN$2)*AC2)
tAE2: [W6) (P2) (SAM$2*(82-~R2))+((1-SAMS$2)*AD2)
tAFP2: [W6) (F2) (SAMS2*(T2-S2))+((1-SAMS$2)*AE2)
: (W6] (P2) ($AMS2#(U2-T2))+((1-SAMS$2)*AF2)
tAH2: (W6) (F2) (SAMS2#(V2-U2))+((1-$SAM$2) *AG2)
tAI2: (W6) (F2) (SAMS2*(W2-V2))+((1-SAMS2)*AH2)
tAJ2: (W6) (F2) (SAMS2#(X2-W2))+((1-$SAMS2)*AI2)
tAK2: (W6) 0 IS A MANDATORY ENTRY
AL2: (W6) MANUAL ENTRY: EXPONENTIAL SMOOTHING FACTOR,

””’?””’
3

A:AM2: [W6) MANUAL ENTRY: EXPONENTIAL SMOOTHING FACTOR,

A:AO2: (W6] ‘OPTIONA
A:AQ2: [W6] ’(RECALC M2..M1000)~
A:AQ3: [W6] ’{RECALC Y2..Y1000)~
A:AQ4: [W6] ’(RECALC N2..N1000)~
A:AQS: [W6] ’(RECALC 22..21000)~
A:AQ6: [W6] ’({RECALC 02..01000)~
A:AQ7: (W6] ’(RECALC AA2..AA1000)-
A:AQ8: [W6] ’(RECALC P2..P1000)~
A:AQ9: [W6] ’(RECALC AB2..AB1000)-
A:AQ10: [W6] ’(RECALC Q2..Q1000)~
A:AQ1l1: [W6] ’(RECALC AC2..AC1000)~
A:AQ12: (W6] ’(RECALC R2..R1000)-
A:AQ13: (W6] ’(RECALC AD2..AD1000)~
A:AQl4: [W6) ’(RECALC S2..51000)~
A:AQ15: [W6] ’(RECALC AE2..AE1000)~
A:AQ16: [W6) ’(RECALC T2..T1000)~
A:AQ17: [W6) ’(RECALC AF2..AF1000)-
A:AQ18: (W6] ’(RECALC U2..U1000)-
A:AQ19: [W6) ’(RECALC AG2..AG1000)~
A:AQ20: [W6) ’({RECALC V2..V1000)-
:AQ21: [W6) ’(RECALC AH2..AN1000)~
A:AQ22: (W6) ’(RECALC W2..W1000)~
A:AQ23: [W6) ’(RECALC AI2..AI1000)~
A:AQ24: [W6] ’(RECALC X2..X1000)~
A:AQ25: [W6) ’(RECALC AJ2..AJ1000)~
A:AQ26: [W6) ’(RECALC A2..51000)-
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MODULEZ.WK3: 2 Weeks

[(W6] ’2 WKS

{W6] “J1/2

(W6] “F1/2

(W6] "M1/2

[We) "Al/2

(W6)] "M1/2

[(Wé] “J1/2

(W6) *J1/2

(W6] ™Al/2

A:J1: (W6) "81/2

A:K1l: [W6] "01/2

A:Ll: (W6) "N1/2

A:M1l: [W6] "D1/2

A:N1l: [W6)] ’‘LDQTY

A:A2: [W6)] NO ENTRY REQUIRED

A:B2: [W6] (FO) (+<<C:\LOTUS\PORCST.WK3>>A:L2..A:L2)/2
A:C2: [W6) (FO) (+<<C:\LOTUS\FORCST.WK3>>A:A2..A:A2)/2
A:D2: (W6] (FO) (+<<C:\LOTUS\PFORCST.WK3>>A:B2..A:B2)/2
A:E2: (W6)] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:C2..A:C2)/2
A:F2: (W6) (FO) (+<<C:\LOTUS\FORCST.WK3>>A:D2..A:D2)/2
A:G2: (W6) (FO) (+<<C:\LOTUS\FORCST.WK3>>A:E2..A:E2)/2
A:H2: [W6] (FO0) (+<<C:\LOTUS\FORCST.WK3>>A:F2..A:F2)/2
A:I2: [W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:G2..A:G2)/2
AiJ2: [{W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:H2..A:H2)/2
A:K2: [W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:12..A:12)/2
A:L2: (W6] (FO) (+<<C:\LOTUS\FORCST.WK3I>>A:J2..A:J2)/2
A:M2: [W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:K2..A:K2)/2
A:N2: (W6] CREATED BY OPTION 1-12

s
1 ]

xEXRRIRIRX
ZTANNONW>
-l pud b P b Pt

A:01: [W6] MACRO DIRECTORY
A:02: [W6] ’OPTION1

A:Q2: [WN6] ’(RECALC B2..B1000)~

A:Q3: [W6] ’(MENU)RV(CE)B2..B1000~(CE)N2..N1000~
A:05: [W6) ’OPTION2

A:Q5: [W6] ’(RECALC C2..C1000)~

A:Q6: (W6] ’(MENU)RV(CE}C2..C1000~(CE)}N2..N1000~
A:08: [N6] ’OPTION3

A:Q8: [W6] ’(RECALC D2..D1000})~

A:Q9: (W6] ’(MENU)RV(CE)D2..D1000~{CE}N2..N1000~
A:011: [W6) ’OPTION4

A:Qll: (W6] ’(RECALC E2..E1000)~

A:Q12: [W6] ’(MENU)RV(CE)E2..E1000~({CE)N2..N1000~
A:014: [W6] ’‘OPTIONS

A:Ql4: [W6] ’(RECALC F2..F1000)~

A:Q15: (W6] ’(MENU)RV(CE)F2..F1000~(CE)N2..N1000~
A:017: [W6] ’OPTIONG

112




:Ql7: (W6} ’(RECALC G2..G1000)~

A:Ql8: (W6] ‘(MENU)RV(CE)G2..G1000~(CE}N2..N1000~
A:020: [W6) ‘OPTION?

A:Q20: [W6] ’(RECALC H2..H1000)~

A:Q21: (W6) ’‘(MENU)RV(CE)H2..H1000~(CE}N2..N100O~
A:023: (W6)] ’‘OPTIONS

A:Q23: [W6] ’‘(RECALC I2..I1000)~

A:Q24: ([W6) ’'(MENU)RV(CE)I2..I1000~(CE)N2..N1000~
:026: (W6] ‘OPTIONS

A:Q26: [W6) ’‘(RECALC J2..J1000)~

A:Q27: (W6] ’‘(MENU)RV(CE)}J2..J1000~(CE}N2..N1000O~
A:029: [W6] ‘OPTION1O

A:Q29: [W6] ’(RECALC K2..K1000)~

A:Ql0: (W6] ’(MENU)RV(CE)K2..K1000~({CE)N2..N1000~
A:032: [W6) ’‘OPTION11

A:Q32: [W6] ’‘(RECALC L2..L1000)~

A:Q33: [W6] ’‘{MENU)RV(CE)L2..L1000~(CE}N2..N1000~
A:035: (W6] ’‘OPTION12

A:Q35: [W6)] ’(RECALC M2..M1000)~

A:Q36: [W6] ’‘{MENU)RV(CE)M2..M1000~(CE}N2..N1000~

MODULE2.WK3: 3 Weeks

[W6] ‘3 WKS
(W6] *J1/3

(W6] "F1/3

(W6] "M1/3

(W6] "Al/3

(W6] "M1/3

(W6) "J1/3

(W6] *J1/3

[(W6] "Al/3

(W6] "S1/3

(W6] "01/3

(W6] "N1/3

(W6] "D1/3

(W6] ’‘LDQTY

(W6] NO ENTRY REQUIRED

[W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:L2..A:L2)/3
(W6] (FO) (+<<C:\LOTUS\PORCST.WK3>>A:A2..A:A2)/3
{(W6] (FO) (+<<C:\LOTUS\FORCST.WK3>>A:B2..A:B2)/3
(W6] (PO) (+<<C:\LOTUS\PORCST.WK3>>A:C2..A:C2)/3
(W6] (FO) (+<<C:\LOTUS\PORCST.WK3>>A:D2..A:D2)/3
[W6] (PO) (+<<C:\LOTUS\FORCST.WK3>>A:E2..A:E2)/3

"’3”"’3”,'>3'39323723323'>

090 58 08 00 06 40 06 00 00 00 00
Gy
SRR NRROBREEEZNEESIEEaR2

(1]
S8 06 00 00 00 GO 00 80 09 06 09 S0 06 DO 00 OF OS¢ 0 00 00 60 se 0 o

AtH {W6] (FO) (4+<<C:\LOTUS\FORCST.WK3>>A:F2..A:F2)/3
A (W6] (F0) (+<<C:\LOTUS\FORCST.WK3>>A:G2..A:G2)/3
A: (W6] (FO0) (+<<C:\LOTUSB\FORCST.WK3>>A:H2..A:H2)/3
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A:Q35:
A:Q36:

(we)
(w6
(weé)
(weé)

(w6)
(w6)
(weé)
(wé)
(W6)
(weé)
[wé)
(W6)
(W6)
(ws)
(Weé)
(W6)
(We)
(We)
(weé)
(w6}
(we)
(w6)
(W6)
(w6)
{w6)
[w6)
(wé)
(weé)
(we6)
[We)
(W6)
(We)
(We]
(W6)
(we)
(W6)
(we)
(W6)
(W6}
(w6)
(we)

(PO) (+<<C:\LOTUS\PORCST.WK3>>A:12..A:12)/3
(PO) (+<<C:\LOTUS\PORCST.WK3>>A:J2..A:J2)/)
(FO) (+<<C:\LOTUS\PORCST.WK3I>>A:K2..A:K2)/3
CREATED BY OPTIONS 1-12

MACRO DIRECTORY
'OPTION1
‘ (RECALC B2..B1000)~
'{KENU)RV(CE)B2..B1000~-(CE)N2..N1000~
‘OPTION2
! {RECALC C2..C1000)~
' {MENU)RV(CE)C2.:.C1000~({CE)N2..N1000~
‘OPTION)
* {RECALC D2..D1000)~
' {MENU)RV(CE)D2..D1000~{CE)N2..N1000~
'OPTION4
! {RECALC E2..E1000)~
’{MENU)RV(CE)E2..E1000~(CE)N2..N1000~
‘OPTIONS
‘{RECALC F2..F1000)~
'{MENU}RV(CE}F2..F1000~(CE)N2..N1000O~
‘OPTIONG
‘ (RECALC G2..G1000)~
*(MENU)RV(CE)G2..G1000~(CE)N2..N1000O~
‘OPTION?
'{RECALC H2..H1000)~
' (MENU)RV{CE)H2..H1000~{CE)N2..N1000O~
OPTIONS
f{RECALC I2..11000)~
f{MENU)}RV(CE)I2..I1000~(CE)N2..N1000~
'OPTIONS
‘{RECAIC J2..J1000)~
* (MENU)RV{CE}J2. .J1000~ (CE)N2. .N1000~
‘OPTION10
’ {RECALC K2..K1000)~
' (MENU)RV(CE)}K2..K1000~(CE)N2..N1000~
‘OPTION11
{RECAIC L2..L1000)~
'{MENU)RV(CE)L2..L1000~(CE)N2..N1000~
‘OPTION12
’ (W Nna. ..1000)"
* (NENU)RV(CE)M2..M1000~(CE)N2. .N1000~

MODULE2.WK3: 1 NMonth

AtAl: [W6] ~1MO08
A:Bl: (we] "J1
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A:Cl: [W6) *r)

A:Dl: [wWé) "M1

A:El: (W6] "Al

A:Fl: [(Wé] "M1

A:Gl: (wWé6] "J1

tH1: [Wé6]) *J1

A:Il: [W6) “Al

A:J1: [weé) "s]

A:X1: [(wWé) "0l

A:Ll: [wW6) "N

A:Ml: (Wé] *"D1

A:N1: [W6] ‘LDQTY

A:A2: NO ENTRY REQUIRED

A:B2: (W6] (FO0) (+<<C:\LOTUS\FORCST.WK3I>>A:L2..A:12)
A:C2: [W6) (FO) (+<<C:\LOTUS\FORCST.WK3I>>A:A2..A:A2)
A:D2: [W6] (FO) (+<<C:\LOTUS\PORCST.WK3>>A:B2..A:B2)
A:E2: [W6) (FO) (+<<C:\LOTUS\PORCST.WK3I>>A:C2..A:C2)
A:F2: [W6] (FO) (+<<C:\LOTUS\PORCST.WK3I>>A:D2..A:D2)
A:G2: [W6] (FO) (+<<C:\LOTUS\FORCST.WK3I>>A:E2..A:E2)
A:H2: [W6] (FO) (+<<C:\LOTUS\FORCST.WK3I>>A:F2..A:F2)
A:12: [W6) (FO) (+<<C:\LOTUS\FORCST.WK3>>A:G2..A:G2)
A:J2: (W6]) (FO) (+<<C:\LOTUS\FORCST.WK3I>>A:H2..A:H2)
A:K2: [W6] (FO) (+<<C:\LOTUS\PORCST.WKI>>A:12..A:12)
A:L2: (W6) (FO) (+<<C:\LOTUS\PFORCST.WK3I>>A:J2..A:J2)
A:M2: [W6] (PO) (We)
(+<<C:\LOTUS\PORCST.WK3>>A:K2..A:K2)

A:N2: [W6) CREATED BY OPTIONS 1-12

A:01: [W6] MACRO DIRECTORY

A:02: [W6] ‘OPTION1

A:Q2: [W6] ’(RECALC B2..B1000)~

A:Q3: [W6]) ’({MENU)RV(CE)B2..B1000~{CE}N2..N1000~
A:05: [W6) ’‘OPTION2

A:Q5: [W6] ’(RECAIC C2..C1000)~

A:Q6: [W6] ’(MENU)RV(CE)C2..C1000~(CE)N2..N1000~
A:08: [W6] ’‘OPTION]

A:Q8: [W6) ’(RECALC D2..D1000)~

A:Q9: (W6) ’'(MENU)RV(CE)D2..D1000~(CE}N2..N1000~
A:011: [W6] ’OPTION4

A:Qll: [W6] ‘(RECALC E2..E1000)~

A:Ql2: (W6) ’(MENU)RV(CE)E2..E1000~(CE)N2..N1000~
A:0l4: [W6] ‘OPTIONS

A:Ql4: [W6]) ’(RECALIC F2..Fr1000)~

A:Q15: [W6] ‘(MENU)RV(CE)F2..F1000~(CE)N2..N100O~
A:017: [(Wé) ‘OPTIONG

A:Ql7: [W6) ’'(REBCAILC G2..G1000)~

A:Ql8: (W6] ‘(MENU)RV(CE}G2..61000~(CER)N2..N1000~
A:020: (W6] ’‘OPTION?

A:Q20: [W6] ’‘(RECALC H2..H1000)~
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A:Q21: [W6) ‘(MENU)RV(CE)H2..H1000~(CE)N2..N1000~
A:023: (W6) ’‘OPTIONS
:Q23: [W6]) ‘{RECALC I2..11000)~
A:Q24: [W6] ‘(MENU)RV{CE)I2..11000~(CE)N2..N1000~
A:026: [WN6) ‘OPTIONY
A:Q26: [W6]) ’(RECALC J2..J1000)-
A:Q27: [W6] ‘(MENU)RV(CE}J2..J1000~(CE)N2..N1000~
:029: [W6] ‘OPTION1O
A:Q29: (W6) ‘(RECALC K2..K1000)-
A:Q30: {W6] ’(MENU)RV(CE)K2..K1000~{CE)N2..N1000~
A:032: (W6] ‘OPTION11
A:Q32: [W6] ‘(RECALC L2..L1000)-
A:Q33: (W6] ‘(MENU}RV(CE)L2..L1000~(CE)N2..N1000~
A:035: [W6) ‘OPTION12
A:Q35: [W6] ’(RECALC M2..M1000)-
A:Q36: (W6) ¢ (MENU)RV(CE)M2..M1000~(CE)N2..N1000-~

MODULE2.WK3: 1) Months

A:Al: [W6) ’MOS1/2

A:Bl: [W6] ‘Jri+

A:Cl: [W6] M1+

A:D1: [W6] ‘MAl+

A:El: (W6) ‘AM1+

A:Fl: {W6] "MI1+

A:Gl: [W6] ‘JJ1+

tHl1: [W6] ‘JAl+

A:Il: (W6] ‘ASl+

A:J1l: [W6) ’S01+

A:K1l: [W6] ‘ON1+

tLl: [(W6] ’ND1+

A:M1l: [W6] ‘DJ1+

A:Nl1l: (Wé6] ’‘LDQTY

A:A2: [W6) NO ENTRY REQUIRED

:tB2: [we) (Fro)

( (+<<C:\LOTUS\PORCST.WK3>>A:12. .A:L2) +(+<<C:\LOTUS\FORCS
T.WK3>>A:A2..A:A2))*0.78

A:C2: [W6] (FO)

( (+<<C:\LOTUS\PFORCST.NK3>>A:B2. .A:B2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:A2..A:A2))%0.78

A:D2: (W6] (FrO)

( (+<<C:\LOTUS\FORCST.WK3>>A:B2. .At B2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:C2..A:C2))*0.738

AtE2: [WE) (PO)

( (+<<C:\LOTUS\FORCST.WK3>>A:C2. .A:C2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:D2..A:D2))%0.7%

>

116

T AT e ctavre Rt T




e — -

A:F2: [W6) (FO)

( (+<<C:\LOTUS\FORCST.WK3I>>A:D2. .A:D2) + (+<<C: \LOTUS\PFORCS
T.WKI>>A:E2..A:E2))*0.78
A3sG2s ([(W6] (FO)

{ (+<<C: \LOTUS\FORCST.WKI>>A:E2. . A1B2) + (+<<C:\LOTUS\FORCS
T.WK3>>A:F2..A:F2))*0.75
AtH2: [weé] (FO)

( (#<<C:\LOTUS\PFORCET.WKI>>A:F2. .A:P2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:G2..A:G2))*0.75
A:I2: [wW6) (FO)

((+<<C:\LOTUS\FORCST.WK3I>>A:G2. .A:G2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A:H2..AtH2))*0.75
A:J2: [wWé] (FO)

((+<<C:\LOTUS\PORCST.WK3>>A:H2. .AtH2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:12..A:12))%0.75
A:K2: [(W6]) (FO)
((+<<C:\LOTUS\FORCST.WK3>>A:12..A:12)+(+<<C:\LOTUS\FORCS
T.WK3I>>A:J2..A:J2))*0.75%
A:L2: [W6) (FO)

((+<<C:\LOTUS\PORCST.WK3>>A:J2..A:J2)+ (+<<C:\1OTUS\FORCS
T.WK3I>>A:K2..A:K2))*0.7%

1M2: [W6) (FO)

( (#<<C:\LOTUS\FORCST.WK3>>A:L2. .A:L2) +(+<<C: \LOTUS\FORCS
T.WK3>>A:K2..A:K2))*0.75%
A:N2: [Wé) CREATED BY OPTIONS 1-12

A:01: [W6) MACRO DIRECTORY

A:02: [W6] ’‘OPTION]

A:Q2: [W6] ’(RECALC B2..B1000)~

A:Q3: [W6) ’(MENU)RV(CE)B2..B1000~(CE)N2..N1000~
A:05: [W6] ’‘OPTION2

A:QS: [W6] ’(RECALC C2..C1000)~

A:Q6: [W6) ’(MENU)RV(CE)C2..C1000~(CE)N2..N1000~
A:08: [W6] ’‘OPTION3

A:Q8: (W6] ’(RECALC D2..D1000)~

A:Q9: [W6]) ‘(MENU)RV(CE)D2..D1000~(CE)N2..N1000~
A:011: (W6)] ‘OPTION4

A:Qll: [W6] ’(RECALC E2..ER1000)~

A:Q12: [W6] ’(NEMU)RV(CE)R2..E1000~(CE)N2..N1000~
A:014: (W6] ’‘OPTIONS

A:Ql4a: ([W6] ’(RECALC F2..Pr1000)~

A3Q15: (W6] ’‘(NENWU)RV(CE)P2..PF1000~(CE)N2..N1000~
A:017: (W6] ‘OPTIONG

A:Ql7: [(W6] ’(RECALC G2..G1000)~

A3Ql8: [W6) ’(MENU)RV(CE)G2..G1000~(CE)N2..N1000~
A:020: [W6] ‘OPTION?

A:Q20: [W6] ’(RRCALC H2..RH1000)~

A1Q21: (We€] ’ (MENU)RV(CE)R2..H1000~(CE)N2..N1000~
A:023: [W6] ‘OPTIONS
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A:Q23: [W6) ’({RECALC I12..I1I1000)~

A:Q24: [(W6) /(MENU)IRV(CE)I2..11000~(CER)N2..M1000~
A:026: (W6} ‘OPTIONS

A:Q26: ([(W6] ‘(RECALC J2..J1000)~

AtQ27: (W6) ‘(MENU)RV(CE)J2..J1000~(CE}N2..M1000~
A:029: [(W6] ‘OPTION1O

A:Q29: (W6) ’‘(REBCAIC K2..K1000)~

A3Q30: [W6] ‘(MENU)RV(CE)R2..K1000~(CE)N2..N1000~
A:032: [W6] ‘OPTION1L

A:Q32: [W6) ’(RECALC 1.2..L1000)~

A3Q33: [W6] ‘(MENU)RV{CE)L2..L1000~-(CE)N2..N1000~
A:03%: [{W6) ‘OPTION12

A:Q3S: {W6] ‘(RECAIC M2..M1000)~

A:Q36: (W6] ‘(MEMU)RV{(CE)N2..M1000~-(CE)N2..H1000~

MODULE2.WK3: 2 MNonths

AtAl: [W6] °*2MOS

As:Bl: [W6]) ‘Jrix2

A:Cl: [W6] "MM1IX2

A:D1: ([W6)] 'MA1IX2

A:El: [W6] ‘AM1X2

A:Fl: [(W6] ‘MJ1IX2

A:Gl: [W6] ’JJ1X2

AtHl: [W6] ‘JAl1X2

:I1: [W6] °‘AsSi1X2

A:J1: [W6] ’801X2

A:K1: [Wé] ‘ON1X2

A:Ll: [W6)] ’ND1X2

A:M1l: [W6] ’‘DJFix2

A:N1l: [¥W6) ‘LDQTY

A:A2: [W6] NO ENTRY REQUIRED

A:B2: [W6] (P0)

( (+<<C: \LOTUS\FORCST.WK3>>A:L2. .A: L2) +(+<<C:\LOTUS\FORCS
T.WK3>>AtA2..A:A2))

A:C2: (W6] (PO)

( (#<<C: \IOTUS\FORCST.WKI>>AtA2. .AtA2) +(+<<C: \LOTUS\FORCS
T.WK3>>A:B2..A:82))

A:D2: [(W6] (PO)

( (+#<<C: \LOTUS\FORCST.WK3>>A:B2. .At B2) + (+<<C: \LOTUS\ PORCS
T.WK3>>A:C2..A:C2))

A:B2: [W6] (PO)

( (+<<C:\LOTUS\FORCST . WK3>>A1C2. .A1C2) + (+<<C: \LOTUS\FORCS
T.WK3>>AtD2..A:D2))

A:P2: [W6) (PO)

( (+<<Ct \LOTUS\PORCST . WKI>>A1 D2. . A1 D2) + (+<<C: \LOTUS\PORCS
T.WK3>>AtE2. .AtR2))
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A:G2: (wWe) (PO)

( (+<<Ci1\LOTUS\FPORCST .WK3I>>A:B2. .A1E2) + (+<<C:\LOTUS\FORCS
T.WKI>>A:P2..A:F2))

A:H2: (wWe] (FoO)

((+<<C:\LOTUS\FORCST.WK3I>>A:P2. .A:F2) + (+<<C;: \LOTUB\FORCS
T.WKI>>A:62..A:G2))

A:I2: [(wWe) (FO)

( (#<<C:\LOTUS\FORCST.WKI>>A:G2. .A:G2) + (+<<C: \LOTUS\PORCS
T.WK3>>A:H2..A:H2))

A3J2: [We]) (FrO)

( (+<<C: \LOTUS\FORCST .WK3I>>AtH2. . A2t H2) + (+<<C: \LOTUS\ FORCS
T.WK3>>A:12..A:12))

A:K2: [W6) (PO)

( (+<<C:\LOTUS\FORCST.WK3>>A:12..A:12)+(+<<C:\LOTUS\PORCS
T.WK3>>A:J2..A:J2))

A:L2: [W6] (FrO)

( (+<<C:\LOTUS\FORCST.WKI>>A:J2..A:J2)+(+<<C:\LOTUS\PORCS
T.WK3>>A:K2..A:K2))

A:M2: [W6] (PO)

( (+<<C:\LOTUS\PORCST.WK3>>A:L2..A:L2) + (+<<C:\LOTUS\FORCS
T.WKI>>A:K2..A:K2))

A:N2: [(W6] CREATED BY OPTIONS 1-12

A:01: [W6) MACRO DIRECTORY

A:02: [Wé) ‘OPTIONL

A:Q2: [W6]) ’(RECALC B2..B1000)~

A:Q3: [W6] ‘(MENU)RV(CE)B2..B1000~{CE)N2..N1000~
A:05: (Wé] ’‘OPTION2

A:QS5: [W6] ‘(RECALC C2..C1000)~

A:Q6: [W6] ’'{MENU)RV{CE)C2..C1000~({CE)N2..N1000~
A:08: [W6] ’‘OPTION]

A:Q8: [W6] ’(RECALC D2..D1000)~

A:Q9: [We) ’'(MENU)RV(CE)D2..D1000~(CE)N2..N1000~
A:011: [W6) ‘OPTIONS

A:Qll: [W6] ’‘(RECALC E2..E1000)~

A:Q12: [W6] ’(NENU)RV({CE)E2..B1000~({CE)N2..N1000~
A:014: (WE) ‘OPTIONS

A:Qla: [W6) ‘(RECALC F2..PF1000)~

Ai1QlS: [W6) ‘(MEWNU)RV{CR)PF2..F1000~({CB)N2..N1000~
A:017: (We) ’‘OPTIONG

‘39173 ("l '(m G2. .01000)"

A1Q18: [W6] ’(MEWNU)RV{CR)G2..G61000~({CR)N2..N1000~
A:020: [wWe] ‘OPFFION?

A:Q20: [W6) ’(RECALC M2..M1C00)~

 $1-- 5 ¥} {ﬁ) * {MENU)RV(CR)N2. .H1000~ (CR)N2. .N1000~
A:023: (W) ‘oP¥IONS

A:Q23: [W6] ‘(MECALC I2..X1000)~

A1Q34: [We) ’‘(NIIN)RV(CE)I2..11000~{CE)N2..N1000~
A:026: [We] ‘OPTIONS
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A3Q26: (W6)] ’/(RECALC J2..J1000)~

A1Q27: (W6) ’(MENU)RV(CE)J2..J1000~(CE)N2..N1000~
A:029: [wWé) ‘OPTION1O

A:Q29: (W6) ‘(RECALC K32..K1000)~

A:032: (W8] ‘OPTION1L

A:Q32: (W6) ’(RECALC L2..L1000)~

A3Q33: [W6) ’(MENU)RV(CE)L2..L1000~({CE)N2..N1000~
A:035: (wW6) ‘OPTION1I2

A:Q3%: (W6] ’(RECALC M2..M1000)~

A1Q36: [WE) ’(NENU)RV{CE)M2..¥1000~({CE)N2..N1000~

MODULE2.WK3: 3 Nonths

AzAl: [W6) ~3IN08

A:Bl: [(W6] "IM1X3

A:Cl: [W6]) “PAIXD

A:D1l: [W6) *MM1X)

A:El: [W6) "“AJ1X3

A:Fl: (W6] "MJ1X3

A:Gl: [W6]) “JA1X)

A:H1: [Wé] “J81X3

A:Il: [W6) "AO1X3

A:J1l: [W6] “8N1X3

A:K2: [W6) “OD1X3

A:Ll: [W6] "MJ1X3

A:M1: [W6] "DFrix3

A:N1l: [Wé] °‘LDQTY

A:A2: MO ENTRY REQUIRED

A:B2: [WE] (FrO)

( (+<<C3\LOTUS\PORCST.WK3>>A:L32. .AtL2) + (+<<C:\LOTUS\FORCS
T.WK3I>>A:A2. .AtA2) + (+<<C:\LOTUS\FORCST .WKI>>A3:82..A:B2))
A:C2: (W6} (Fro)

( (#<<C:\LOTUS\FORCST .WK3>>A3A2. .AsA2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A:1B2. .A:B2) + (+<<C: \LOTUS\FORCST . WK3>>A:C2. .A:C2))
A1D2: (W6) (PO)

( (#<<C31\LOTUS\FORCST . WK3>>A382. .A382) + (+<<C: \LOTUS\FORCS
T.WK3I>>A1C2. .A:C2) +(+<<C: \LOTUS\PORCST. WK3>>A:D2. .A:D2))
AiR2: [(We] (PO)

( (+<<C1\LOTUS\PORCST . WK3>>A1C3. .A$1C3) + (+<<C: \LOTUS\FORCS
T.WK3>>A302. .A1D2) + (+<<C: \LOTUS\FORCET . WK3>>A:82. . A: K2} )
AtP2: [We) (FO)

( (#<<C3 \LOTUS\FORCHT . WK3>>A3D3 . .A1D3) + (+<<C: \LOTUS\PORCS
T.UKI>>A1B2. .AR2) + (+<<Ct \LOTUS\FORCST . WK3I>>A1 72 . A3 F2) )
A3G2: [(We] (P0)

( (+<<C3s \LOTUS\FORCHT . WK3I>>A1 82 : . AtED) + (#<<C: \LOTUS\PORCS
T.MKI>>A1 72, AL F2) 4+ (+<<C \LOTUB\FORCHY . WEK3>>A103. . A3162) )

x4 4"”';;' .
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A:B2: (W6} (PrO0)

{ (#<<C3: \LOTUS\FORCST .WK3I>>A: P2..AtF2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A2:G2. .A1G2) + (+<<C: \LOTUS\FORCST . WK3I>>A:H2. .A:H2))
A:I2: [wW6) (FO)

( (+<<C: \LOTUS\FORCET . WK3I>>A:G2. . A1G2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A:H2. . A1 B2) + (+<<C:\LOTUS\FORCST.WK3>>A212..A:12))
AtJ2: [(w6) (PO)

( (+<<C: \LOTUS\ PORCST . WKI>>A: N2, . At H2) + (+<<C: \LOTUS\ FORCS
T.WKI>>A112..A:12)+(+<<C:\LOTUS\FORCST.WKI>>A:J2..A2J2))
A:K2: [(we] (ProO)

{ (+<<C: \LOTUS\FORCST.WKI>>A112. .A112) ¢+ (+<<C:\LOTUS\PORCS
T.WK3I>>A:J2. .A2J2)+ (+<<C:\LOTUS\PORCEST.WK3I>>A:K2..A:K2))
A:L2: [Wé) (PO)

((+<<C: \LOTUS\PORCST.WK3I>>A3J2..A:J2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A:K2. A:K2)+ (+<<C:\LOTUS\FORCST.WKI>>A:12..A:L2))
AsM2: [We)] (FO)

( (+<<C:\IOTUS\PORCST.WKI>>A:K2. .AtK2) + (+<<C:\LOTUS\FORCS
T.WKI>>A:L2..A:L2) ¢ (+<<C:\LOTUS\PORCST.WKI>>A:A2..A:A2))
A:N2: [W6] CREATED BY OPTIONS 1-12

A:01: [W6] MACRO DIRECTORY

A:02: (W6] ’‘OPTION)

A:Q2: [W6) ’{RECAILC B2..B1000)~

A:Q3: [W6] ‘(MENU)RV(CE})B2..B1000~(CE)N2..N1000~

A:05: (W6) ’‘OPTION2

A:QS: [W6) ’({RECALC C2..C1000)~

A:Q6: [W6) ’‘(MENU)RV(CE)C2..C1000~({CE)N2..N1000~

A:08: [W6] ‘OPTION3

A:Q8: [W6] ’{RECALC D2..D1000)-~

A:Q9: [W6) ’'(NENU)RV(CE)D2..D1000~(CE)N2..N1000~

A:011: (WE] ‘OPTIONG

A:Ql1: [W6] ‘(RECALC E2..E1000)~

A:Ql2: (W6] ‘(MENU)RV(CE)E2..B1000~(CR)N2..N1000~

A:014: [W6] ‘OPTIONS

A:Ql4: {W6) ’({RECALC P2..F1000)~

A:Ql5: [W6] ’'(NENV)RV(CER)F2..F1000~({CE)N2..N1000~

A:017: [(We] ‘OPTIONG

AtQ17: (WE) ’(REBCAIC G2..G1000)~

A:Ql8: [WE) ’(NMENU)RV(CE)G2..61000~(CE)N2..N1000~

A:020: (W8] ‘OPTION?

A3Q20: [We) ’(RECALC H2..M1000)~

A3Q21: (W6] ‘(MENU)RV(CE)N2..N1000~(CR)N2..N1000~

Ai1023: (We] ‘OPTIONS

A:1Q23: [(We) ‘(RBCAIC I3..I1000)~

AiQ24: [WE] ‘(NENU)RV(CR)I2..11000~(CR)N2..¥1000~
*OPTIONY

A1C26s (W)

A:Q26: [We) ¢ (RBCALC J2..J1000)~
A1Q27: (We] ’ (NEBWU)RV(CR)JF2..J1000~(CB)N2. .N1000~
A1029: (W) ‘OPTION1O
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A:Q29: [W6] ’(RECALC K2..K1000)-
A31Q30: [W6] ‘(MENU)RV(CE)K2..K1000~(CE)N2..N1000~-
A:032: [W6) ‘OPTION1l

A:Q32: [W6] ’(RECALC L2..L1000)~

A:Q33: [W6] ‘(MENU)RV(CE)L2..L1000~(CE)N2..N1000~
A:035: [W6) ‘OPTION12

A:Q3S: [W6) ’(RECALC M2..M1000)~

A:1Q36: [W6] ’ (MENU)RV(CE)N2..M1000~(CE)N2..N1000~

MODULE2.WK3: 4 Nonths

AzAl: [W6) ~4NOS

A:Bl: [W6) "JAlX4

A:Cl: [(W6] "FM1X4

AsDl: (W6] "MI1X4

A:El: [W6] “AJ1iX4e

A:Fl: [W6] "MALIX4

A:Gl: [W6] "JS1X4

A:H1l: [W6] "JO1X4

A:Il: [W6) “AN1IX4

A:J1: (W6) "“SD1X4

A:Kl: [W6) "OJ1X4

A:Ll: [W6] "NP1X4

A:Ml: [W6) "DM1X4

A:N1l: [Wé] ‘LDQTY

A:A2: [W6] NO ENTRY REQUIRED

A:B2: [W6) (FO)

( (+<<C: \IOTUS\FORCST.WK3I>>A3L2. .AsL2) ¢+ (+<<C: \LOTUS\FORCS
T.WKI>>A3A2. .AtA2)+(+<<C:\LOTUS\FORCST .WK3>>A:B2..A:B2)+
(+<<C:\LOTUS\PORCST .WK3I>>A:C2. .A3C2))

A:C2: [wWe) (FO)

( (+<<C: \LOTUS\FORCST.WK3>>A:A2. .AtA2) + (+<<C: \LOTUS\FORCS
T.WK3>>A:B2. .A:B2) + (+<<C: \LOTUS\FORCST . WKI>>A:C2. . A:C2) +
(+<<C: \LOTUS\FORCST . WK3>>A1D2. .AtD2))

A:D2: (wé) (PO)

( (+<<C3: \LOTUS\PORCST.WK3I>>AtB2. .AtB2) + (+<<C: \LOTUS\ FORCS
T.WK3>>A:C3. .A1C2) ¢+ (+<<C: \LOTUS\FORCST . WK3>>A2:D2..A:D2) +
(+<<C: \LOTUS\FORCST.WK3>>A:82. .A382))

A:B2: (W6) (FrO)

( (+<<C:\1OTUS\FORCST.WK3>>A:C2. .A1C2) ¢+ (+<<C: \LOTUS\FORCS
T.WK3I>>AtD2. .A:D2) + (+<<C: \LOTUS\PORCET . WK3I>>AtB2. .AtE2) +
(+<<C:\LOTUS\FORCST.WK3>>A: 72. .A2P2))

A1P2: [(wW6) (PO0)

( (#<<C: \LOTUS\FORCST . WK3I>>A: D2, A3 D2) + (#<<C: \LOTUS\ FORCS
T.WKI>>A382. .AB2) ¢+ (+<<C: \LOTUS\FORCST . WK3>>At F2. . A:72) +
(+<<C: \IOTUS\FORCET . WKI>>A362..A162) )

A3G2: (W8] (PrO)
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((+<<C:\LOTUS\PORCST.WK3I>>A:B2. . AtE2) + (+<<C: \LOTUS\ PORCS
T.WKI>>A:P2. . A F2) + (+<<C:\LOTUS\PORCST .WKI>>A:G2. .A:G2) +
(+<<C:\LOTUS\FORCST .WKI>>A:H2..A:1N2))

A:R2: (wWé] (rO)

( (+<<C:\1LOTUS\FORCST.WKI>>A:P2. . At P2) + (+<<C: \LOTUS\FORCS
T.WK3I>>A:G2..A:G2) ¢ (+<<C:\LOTUS\FPORCST .WKI>>A:H2. .AtH2) +
(+<<C:\LOTUS\FORCST.WK3>>A:12..A2:12))

A:12: [W6) (FO)

( (+<<C:\LOTUS\PORCST.WKI>>A1G2. .A1G2) ¢ (+<<C:\LOTUS\ PORCS
T.WK3>>A:H2. .A:R2) + (+<<C:\LOTUS\FORCST.WKI>>A:12..A:12)+¢
(+<<C:\LOTUS\FORCST.WK3>>A:J2..A1:J2))

A:J2: [(wW6) (PO)

( (+<<C:\LOTUS\FORCST.WK3I>>A1H2. .A1 K2) + (+<<C:\LOTUS\FORCS
T.WK3>>A:12..A:12)+ (+<<C:\LOTUS\PORCST.WKI>>A:J2..A:J2)+
{+<<C:\LOTUS\FORCST.WK3>>A:K2..AtK2))

A:K2: [wWé]) (FroO)

( (+<<C:\LOTUS\FORCST.WK3>>A:12..A:12)+ (+<<C:\LOTUS\FORCS
T.WKI>>A:J2..A:72)+(+<<C:\LOTUS\PORCST.WK3I>>A:K2..A:K2)+
(+<<C:\LOTUS\FORCST .WK3>>A:1L2. .A:L2))

A:L2: (we] (FO)

((+<<C:\LOTUS\PFORCST.WK3>>A:J2..A:J2)+ (+<<C:\LOTUS\FORCS
T.WKI>>A:K2. .A:K2)+ (+<<C:\LOTUS\PORCST.WKI>>A:L2..A:L2)+
(+<<C:\LOTUS\PORCST.WKI>>A:A2..A:A2))

A:M2: [wWe] (FrC,

( (+<<C:\LOTUS\! JRCST.WK3>>A:K2. .A:K2)+ (+<<C: \LOTUS\FORCS
T.WK3I>>A:L2. .AtL2)+ (+<<C: \LOTUS\FORCST . WK3>>A:A2. .A:A2)+
(+<<C:\1IOTUS\FORCST.WKI>>A:B2..A:B2))

A:N2: (wW6)] CREATED BY OPTIONS 1-12

A:01: [W6] MACRO DIRECTORY
A:02: [(Wé] ‘OPTION1

A:Q2: [W6] ’(RECALC B2..B1000)~

A:Q3: [W6] ‘(MENU)RV(CE)B2..B1000~({CE)N2..N1000~
A:05: [Wé] ’‘OPTION2

A:Q5: [W6) ’(RECALC C2..C1000)~

A:Q6: [W6] ’(MENU)RV(CE)C2..C1000~(CE)N2..N1000~
A:08: [W6] ‘OPTIONI

A:Q8: (W6] ‘(RECALC D2..D1000)~

A:Q9: [W6] ’(MENU)RV(CE)D2..D1000~(CE)N2..N1000~
A:011: [W6) ‘OPTION4

A:Qll: (W6] ’(RECALC E2..E1000)~

A:Q12: [W6] ’(MENUG)RV(CR)E2..E1000~(CE)N2..N1000~
A:014: (W6] ’'OPTIONS

Atﬂl‘l t“l "m ra. onM)-

A:Q18: (We] ’ (NENU)RV(CE)F2..P1000~(CE)N2..N1000~
A:017: (W6] ‘OPTIONG

AsQl7: [W6) ? (RECALL G2..61000)~ ‘

A:Q18: [W6) ’(MENU)RV(CE)G2..G1000~({CE)N2..N1000~
A31020: [(W6] ‘OPTION?
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A:Q20: [W6) ‘(RECALC H2..H1000)~
A:Q21: [W6) ’(MEWU)RV(CEB)H2..K1000~(CE)N2..N1000~
A:023: [W6] ‘OPTIONS

A:Q23: [W6) °(RECALC I2..I11000)~

A:Q24: (W6] ’(MEWU)RV(CE)I2..I1000~(CE)N2..N1000~
A:026: [W6) ’OPTIONS

A:Q26: [W6) *(RECALC J2..J1000)~

A:Q27: [W6) ’(MENU)RV(CE)J2..J1000~(CE)N2..N1000~
A:029: [W6) ‘OPTION10

A:Q29: [W6] ’(RECALC K2..K1000)~

A:Q30: [W6) *(MEWU)RV(CE)K2..K1000~({CE)N2..¥1000~
:032: (W6] ‘OPTION1l

A:Q32: [W6] ’(RECALC L2..L1000)~

A:Q33: (W6] ’(NEWU)RV(CE)L2..L1000~(CE)N2..%1000~
A:035: [W6] ’OPTION12

A:Q35: (W6] ‘(RECALC M2..M1000)~

:Q36: [W6] ’(MENU)RV(CE)M2..M1000~(CE)N2..N1000~

L. MNODULE2.WK3: S Nonths

(W6] ~SMOS

(W6] "IM1XS

(W6] "FJ1XS

(W6] "MI1XS

[(W6] “AA1XS

[(W6) *"MS1X$

A (W6] "JO1XS

A:H1: [W6] "JIN1XS

A:I1: (W6] “AD1XS

A:J1l: [W6] "8J1XS

A:K1l: [We€) "OPF1XS

A:Ll: [W6] "NM1IXS

A:M1: [W6] "DA1XS

A:N1: [Wé] ‘LDQTY

A:A2: (W6) NO ENTRY REQUIRED

A:B2: (W6] (FrO)

( (+<<C:\LOTUS\FORCST .WK3>>A:L2. .A:L2) + (@8UNM (+<<C: \1LOTUS\
PORCST . WK3>>A:A2..A:D2)))

A:C2: [W6) (FO) GBUNM(+<<C:\LOTUS\PORCST.WK3I>>A:B2..A:PF2)
A:D2: [W6] (FO) OSUM(+<<C:\LOTUS\FORCST.WK3I>>A:C2..A:G2)
AtR2: [W6] (PO) @SUN(+<<C:\LOTUS\FORCST.WK3I>>A:D2..A:H2)
AtPF2: [W8] (FO0) CSUN(+<<C:\1O0TUS\PORCST.WK3I>>A1B2..A:12)

Ittt 444

QOWMMNMOOB>
P

ee 90 00 o0 ¢o e

b s P b p

A:G2: [W6] (PO) GSUM(+<<C:\LOTUB\FORCST.WKI>>AtF2..A:J2)
AtR2: [We) (Y0) CSUN(+<<C:\LOTUB\FOROST.WK3I>>A:62..A1K2)
At1XI2: [We]) (F0) @SUN(+<<C:\LOTUB\JORCST.WKXI>>A:1N2. .A:L2)
A3J3: [We) (PO)
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(OSUM (+<<C: \LOTUS\PORCST.WK3>>A: 12. .A:L2) + (+<<C: \LOTUS\F
ORCST.WK3I>>A:A2..A:A2))

AiK2: (W6) (PO)

(@SUM (+<<C:\LOTUS\PORCST.WKI>>A:J2. .A:L2) +@8SUM (+<<C:\LOT
US\FORCST.WK3I>>A:A2..A:B2))

A:L2: [wW6] (FrO)

(@SUM (+<<C: \LOTUS\PFORCST.WK3>>A:K2. .A:L2) +@8UN (+<<C:\LOT
US\PORCST.WK3>>AtA2..A:C2))

A:NR2: [W6) (FO)

(+<<C:\LOTUS\PORCST.WK3I>>A:L2..A:L2) +@SUN(+<<C: \LOTUS\ PO
RCST.WK3>>A:A2..A:D2)

A:N2: [W6) CREATED BY OPTION 1-12

A:01: (W6] MACRO DIRECTORY

A:02: [W6] ’‘OPTION1

A:Q2: [W6] ’(RECALC B2..B1000)-

A:Q3: [W6) ’{MENU)RV(CE)B2..B1000~(CE)N2..N1000~
A:05: [W6] ‘OPTION2

A:Q5: [W6] ’(RECALC C2..C1000)-

A:Q6: [W6] ’(NENU)RV(CE)C2..C1000~(CE)N2..N1000~
A:08: [W6] ’‘OPTION3

A:Q8: (W6] ‘(RECALC D2..D1000)-

A:Q9: [W6] ’(MENU)RV(CE)D2..D1000~({CE}N2..N1000~
A:O11: [W6) ‘OPTION4

A:Ql1: (W6) ‘(RECALC E2..E1000)-

A:Q12: [W6) ’/(MENU)RV(CE)E2..E1000~(CE)N2..N1000~
A:014: [W6) ’OPTIONS

A:Q14: [W6] ‘(RECALC F2..r1000)~

A:Q15: (W6] ’(MENU)RV(CE)P2..PF1000~(CE)N2..N1000~-
A:017: [W6] ’‘OPTIONG

A:Q17: (W6] ’(RECALC G2..G1000)~

A:Q18: [W6) ’(MENU)RV(CE)G2..G1000~(CE)N2..N1000~
A:020: [W6] ’OPTION?

A:Q20: [W6) ’(RECALC M2..H1000)~

A:Q21: [W6] ’(MENU)RV(CE)H2..H1000~(CE}N2..N1000~
A:023: [W6] ‘OPTIONS

A:Q23: (W6] ’(RECALC I2..I11000)~

A:Q24: (W6] ’(MENU)RV(CE)I2..I1000~(CE)N2..N1000~
10263 [W6] ’‘OPTION®

A:Q26: [W6] ’(RECALC J2..J1000)~

A:Q27: [W6] ’(MEWU)RV(CE)J2..J1000~(CE)N2..N1000~
A:029: [W6] ‘OPTION1O

A:Q29: (W6] ’(RECALC K2..K1000)~

A:Q30: (W6] ’(MENU)RV{CB)K2..K1000~(CE)N2..N1000~
A:032: [W6] ’OPTION11

A1Q32: [W6) ’(RECALC L2..5L1000)~

A:1Q33: [W6) ’(MEWU)RV(CE)L2..L1000~{CE)N2..N1000~
A:035: [W6] ‘OPTION12

A:Q35: [W6] ’(RECALC M2..M1000)~
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A:Q36: (W) ’(NEWU)RV(CE)N2..N1000~(CE)N2..N1000~

NODULE2.WK3: 6 Nonths

AsAl: [W6) ’6 NOS

A:Bl: [W6) *JJ1X6

A:Cl: [W6) "FrJ1X6

A:Dl: [W6] "NALXE

A:Bl: [W6] "AB1X6

A:Fl: (W6] "MO1XE

A:Gl: (W6] "JIM1X6

A:Hl: [W6] "JDiXé

A:Il: [(W6] "AJ1X6

A:J1l: [W6) "SFrlXé

A:K1l: [W6) "OM1X6

A:Ll: [W6] "NAlX6

A:M1l: (W6) "DM1X6

A:Nl: [w6] ‘LDQTY

A:A2: [W6] NO ENTRY REQUIRED

A:B2: (W6] (Fro)

( (#<<C:\LOTUS\PORCST.WK3I>>A:L2..A:L2)+ (@8UM(+<<C:\LOTUS\
PORCST.WK3>>A:A2..A:E2)))

A:C2: [W6) (FO) @SUK(+<<C:\LOTUS\FORCST.WK3>>A:A2..A:F2)
A:D2: [W6) (PO) @SUM(+<<C:\LOTUS\FORCST.WK3I>>A:B2..A:G2)
A:EB2: [W6] (Fro0) @SUM(+<<C:\LOTUS\PORCST.WK3I>>A:C2..A:H2)
A:F2: [W6]) (FO) @SUM(+<<C:\LOTUS\FORCST.WK3>>A:D2..A:12)
A:G2: [W6) (FO) @SUM(+<<C:\LOTUS\FORCST.WK3>>A:R2..A:J2)
A:H2: (W6] (PO) @SUM(+<<C:\LOTUS\FORCST.WK3>>A:F2..A:K2)
A:X2: (W6] (FPO) @SUM(+<<C:\LOTUS\FORCST.WKI>>A:G2..A:L2)
A:J2: [W8] (FrO)

(@SUM (+<<C:\LOTUS\FORCST.WKI>>A:H2. .A:L2) + (+<<C:\LOTUS\F
ORCST.WK3>>A:A2..A:A2))

A:K2: [wW6&]) (FrO)

(@SUM (+<<C:\LOTUS\FORCST.WK3>>A:12..A:L2)+(ESUM(+<<C:\10
TUS\PORCST.WK3>>A:A2..A:B2)))

A:L2: [W6] (FO)

(€SUM (+<<C:\LOTUS\FORCST.WK3>>A:J2. .AtL2) + (SUM(+<<C:\LO
TUS\FORCST.WK3>>A:A2..A:C2)))

A:N2: (W6] (PO)

(@8UM (+<<C: \LOTUS\PORCST.WKI>>A:K2. .A:L2) + (@SUN(+<<C:\LO
TUS\PORCST.WKI>>AsA2. .A2D2)))

A:N2: [W6) CREATED BY OPTIONS 1-12

A:01: [W6) MACRO DIRECTORY
A:02: (We) ‘OPTIOWL

A1Q2: (W6] ’(RECALC B2..B1000)-

A:Q3: (W6] ! (MENU)RV(CE}B2..81000~(CE)N2..N1000~
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A:05:
A:Q5:
A:Q6:
F $1+
A:Q8:
A:Q9:
A:011:
A:Qll:
A:Ql2:
A3014:
A:Qla:
A:Q15:
A3017:
1Q17:
A:Ql8:
A:020:
A:Q20:
1Q21:
A:023:
A:Q23:
A:Q24:
A:026:
A:Q26:
A:Q27:
A:029:
A:Q29:
$Q30:
A:032:
A:Q32:
:1Q33:
A:035:
A:Q35:
A:Q36:

(we)
(wé)
(w6)
{we)
(wé)
[w6)
(we)
(we)
[we)
(we)
[we)
(we)
(wé)
(wé)
(Weé]
[We6)
(We)
(we)
(wé)
(we)
(we6)
(wé)
(We)
(W6)
(We]
(w6)
(We6)
(We)
(W6)
(We)
[w6)
(Wé]
[we)

*OPTION2

'{RECALC C2..€1000)~

! {KENU)RV(CE)C2..C1000~{CE)N2. .N1000~
‘OPTION]

’{RECALC D2..D1000)~

‘OPTIONG

‘ (RECALC E2..R1000)~
*{NEWU)..V(CE)B2..B1000~(CE)N2..N1000~
OPTIONS

* (RECALC F2..F1000)~
*{MENU)RV{CE)P2..P1000~(CE)N2..N1000~
‘OPTIONG

’ (RECALC G2..G1000)~
’{MENU)RV(CE)G2..G1000~(CE})N2..N1000~
OPTION?

’{RECALC H2..H1000)~
‘{MENU)RV(CE)H2..H1000~{CE)N2. .N100O~
‘OPTIONS

{RECALC 12..I1000)~
’{MENU)}RV(CE)I2..I1000~(CE)N2..N1000~
OPTIONY

* (RECALC J2..J1000)-

! {MENU)RV(CE)J2..J1000~(CE)N2..N1000~
OPTION10

’ (RECALC K2..K1000)~

‘ (MENU)}RV(CE}K2. .K1000~(CE)N2. .N1000~
‘OPTION11

*(RECALC L2..L1000)~

’ (MENU)RV{CE)L2..L1000~(CE)N2. .N1000~
‘OPTION12

' {RECALC M2..M1000)~

’ (MENU)RV(CE)M2..M1000~{CE)N2. .N1000~

MODULE2.WK3: 7 Months

AAl:
A:Bl:
A:Cl:
A:D1:
AsEl:
A:Fl:
A:Gl:s
AsHl:
AzIl:
AtJl1:
AtK1ls

(v6)
[w6]
(W6)
[w6)
(6]
(w6)
(w6)
(w6}
(we)
(ws)
(w6)

‘7 MO8
*JI1X7?7
"PALX7
"MS1X7
"A01X7
"MN1X7
"JD1X7?
"3J1X7
"AF1X7
"SN1X7
"OA1X?7
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A:Ll: [(W6] "WM1X?

A:N1: [(W6] "DJ1X?

A:N1l: (W6) ‘LDQTY

A:A2: (W6) NO ENTRY REQUIRED

A:B2: (W6) (FrO)

(+<<C: \LOTUS\FORCST .WKI>>A112..AtL2) + (0SUN (+<<C: \LOTUS\?F
ORCST.WK3>>A:A2..A3F2))

A:C2: [W6] (PFO) OGSUM(+<<C:\LOTUS\FORCST.WK3>>A:A2..A:G2)
A:D2: [W6) (Fr0) @BSUN(+<<C:\LOTUS\FORCST.WKI>>A:B2..A:H2)
A:B2: [(W6] (F0) @SUM(+<<C:\LOTUS\FORCST.WK3>>A:C2..A:12)
A:P2: [(W6] (FO) OBUM(+<<C:\LOTUS\FORCST.WK3>>A:D2..A:J2)
A:G2: (W6] (Y0) @SUN(+<<C:\LOTUS\PORCST.WK3I>>A:B2..A:K2)
A:H2: [(W6) (Fr0) @SUN(+<<C:\LOTUS\PORCST.WKI>>A:P2..A:12)
A:I2: (wW6) (ro)

@SUM (+<<C: \IOTUS\PORCST .WK3>>A2G2. .A: L2) + (+<<C: \LOTUS\ PO
RCST.WK3>>A:A2..A:A2)

A:J2: [W6) (rO)

QSUN (+<<C: \LOTUS\FORCST.WK3I>>AsH2. .A: L2) +@SUM(+<<C:\LOTU
S\FORCST.WK3I>>A:A2. .A:B2)

A:K2: [W6) (PrO)

CeSUM(+<<C: \LOTUS\FORCST .WK3>>A:12..A:L2)+@SUN (+<<C:\LOTU
S\FORCST.WK3I>>A:A2..A:C2)

A:L2: [W6) (FO)

CSUM (+<<C: \LOTUS\PORCST .WK3>>A:J2. .A:L2) +@8SUM (+<<C: \LOTU
S\FORCST.WK3>>A:A2..A:D2)

A:M2: [W6] (FrO)

@SUM (+<<C: \LOTUS\PORCST.WK3I>>A:K2. . A:L2) +@SUN(+<<C:\1OTU
S\FORCST.WK3I>>A:A2..A:E2)

A:N2: [W6] CREATED BY OPTIONS 1-12

A:01: {W6] MACRO DIRECTORY

A:02: [W6] ‘OPTION1

A:Q2: [W6) ’‘(RECALC B2..B1000)~

A:Q3: [W6] ’(MENU)RV(CE)B2..B1000~(CE)}N2..N1000~
A:0S: [W6]) ‘OPTION2

A:Q5: [W6]) ’(RECALC C2..C1000)~

A:Q6: [W6] ’/(MENU)RV(CE)C2..C1000~({CE)N2..N1000~
A:08: [W6) ‘OPTION)

A:Q8: [(W6] ‘(RECAIC D2..D1000)~

A:Q9: [W6] ’'(MENU)RV(CE)D2..D1000~{CE)N2..N1000~
A:011: [W6] ’‘OPTION4

A:Qll: [W6] ’{RECALC E2..E1000)~

A:Ql2: {W6) ’‘(MENU)RV(CE)E2..E1000~(CE}N2..N1000~
A:014: [W6) ‘OPTIONS

A:Ql4: (W6] ’(RECALC Fra2..riooo)-~

A:1Ql13: (W6) ‘(MENU)RV(CE)}F2..PF1000~(CR)N2..N1000~
At017: [W6] ’‘OPTIONG

A:1Q1l7: [W6]) ‘(RECALC G3..G1000)~

A:1Q18: [W6]) ’(NENU)RV(CER)G2..61000~({CE)N2. .N2000~
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A:020:
A:Q20:
AsQal:
A10213:
A:Q23:
A:Qad:
A3026:
AtQ26:
A:Q27:
A:029:
A:Q29:
A:Q30:
A:032:
A:Q32:
A:Q33:
A:035:
A:Q35:
A:Q36:

RuEEREERER
MEQOYMNOODD
S (b b b b Pt pb Pb b

0 06 20 90 S0 00 00 00 o0

(we)
(w6)
(wé)
(w6)
fws)
(w6)
(we)
(we)
(w6 ]
(w6]
[we)
(w6)
(W6]
(we)
(we)
(w6)
(we)
(we)

(W6]
(we)
[W6)
(wé)
(W6)
[W6)
(we)
[w6)
(w6)
(w6
(we)
(we)
(we)

(we) ’

[we)
(we)

‘OPTION?

‘! (RECALC H2..H1000)~

' {MENU)RV(CB)K2..H1000~{CE)N2..N1000~
‘OPTIONS

{RECALC I2..11000)~
'{MENU)RV(CE)I2..11000~(CE)N2..N1000~
‘OPTIONS

’{RECALC J2..J1000)~

‘OPTION10

! {RECALIC K2..K1000)~
'{NENU)RV(CE)KX2..KX1000~(CE)N2. .N1000~
OPTION11

’{RECALC L2..L1000)~
/({MENU)RV(CE)L2..L1000~(CE)N2..N1000~
‘OPTION12

{RECALC M2..M1000)~
*{MENU)RV(CE)}N2..M1000~(CE)N2..N1000~

: 8 Nonths

‘s MOS
"JA1X8
"Fs1xs
"MO1X8
"AN1X8
*MD1X8
"JJ1X8
"Jrixs
"AM1X8
"SA1X8
"OoM1X8
"NJ1X8
*DJ1X8

LDQTY
MO ENTRY REQUIRED
(ro)

(+<<C:\LOTUS\PORCST . .WK3>>A:L2. .A:L2) + (@8UM(+<<C: \LOTUS\P
ORCST.WK3>>A:A2. .A1G2))
A:C2: [W6) (PO) QSUN(+<<C:\LOTUS\FORCST.WK3>>A:1A2..A:H2)

AsD2:
AtB2:
AtP2:
A:62:
AtH2:

(N,“(ﬂ(@:\m\m WKI>>A1F2. .AL12)+(4<<C: \1OTU

(ws)
[we]
(we)
")

(FO) OSUM(+<<C:\LOTUS\FORCST.NK3>>A:B2..A212)
(FO) QSUN(+<<C:\1LOTUS\FORCST.WK3>>A1C2. .A:J2)
(PO) OBUN(+<<C:\IOTUS\FORCST.WK3>>A:D2. . At K2)
(F0) @SUN(+<<C:\LOTUS\PORCST.WK3I>>AtE2..A:L2)

S\PFORCST.WK3>>A3A2..A3A2)
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AtI2: [(weé) (PO)

Q8UN (+<<C: \LOTUS\PFORCST . WK3I>>A:G2. .A:L2) + (0SUM(+<<C: \LOT
US\FORCST.WK3I>>A:A2..A:B2))

A:J2: [we) (PO)

OSUN (+<<C:\LOTUS\FORCST.WK3>>A:H2. . At L3) + (@SUM (+<<C:\LOT
US\FORCST.WK3>>A:A2..A:C2))

AtK2: {W6) (PO)

OSUN (+<<C: \LOTUS\FORCST.WKI>>A112. .AsL2)+ (@SUN (+<<C:\1OT
US\FORCST.WK3>>A:A2..A:D2))

A:L2: [(W6) (FO)

@8UN (+<<C: \LOTUS\FORCST . WK3>>A:J2. .A:L3) + (OSUM (+<<C:\1OT
US\FORCST.WK3>>A:A2..A:E2))

A:N2: [W6) (FrO)

@SUM (+<<C: \LOTUS\FORCST . WK3>>A:K2. . A:L2) + (0SUN (+<<C:\1O0T
US\FORCST.WK3I>>A:A2..A:F2))

A:N2: [W6) CREATED BY OPTIONS 1-~12

A:01l: [W6] MACRO DIRECTORY
A:02: [W6] ‘OPTION1
:Q2: [W6] ’({RECALC B2..B1000)~
:Q3: [W6] ’(MENU)RV(CE}B2..B1000~(CE)N2..N1000~
:05: [W6) ‘OPTION2
A:Q5: [W6] ‘({RECAIC C2..C1000)~
A:Q6: [W6]) ‘{MENU)RV(CE)C2..C1000~(CE)}N2..N1000~
A:08: [W6] ‘OPTION)
A:Q8: (W6] ’‘(RECALC D2..D1000)~
A:Q9: [W6] ’‘(MENU)RV(CE)D2..D1000~(CE)N2..N1000~
A:O11: (W6] ‘OPTIONS
A:Ql1: ([W6) ’(RECALC E2..E1000)~
A:Ql2: [W6] ’‘(MENU)RV(CE)E2..E1000~(CE)N2..N1000~
A:014: [W6] ‘OPTIONS
A:Ql4: [W6) ’(RECALC F2..F1000)~
A:Q15: [W6) ’‘(MENU)RV(CE)F2..F1000~(CE)N2..N1000~
A:017: [W6] ‘OPTIONG
A:Ql7: [W6] ’‘(RECALC G2..G1000)~-
A:Ql8: [W6) ’/(MENU)RV(CE)G2..G1000~(CE)N2..N1000~
A:020: [Wé] ‘OPTION?
A3Q20: [W6] ‘(RECALC H2..H1000)~
A:Q21: (W6] ’(NEMU)RV(CE)HZ..N1000~(CE)N2..N1000~
A:1023: (W6] ’OPTIONS
A:Q23: [Wé] ’(RECALC I2..11000)~
A:Q24: [W6] ¢ (MENU)RV({CE)I2..11000~(CE)N32..H1000~
A1026: [W6) ‘OPFIONS
A:Q26: "‘] " ’ Jae .31000)"
A1Q27: (W] /(MENC)RV{CE)J2..J1000~(CR)N2..N1000~
A1029: (W6] ‘OPFIONIO
A1Q29: [W6] /(RECALC K32..X1000)~ |
A1Q30: {“] 'M{G)ﬂ. -K1000~(CE)}N2 .. %1000~
A:032: ’ o1l :
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A1Q32: [W6] ’(RECALC L2..L1000)~
A:Q33: [W6] ’(MENU)RV(CE)L2..L1000~(CE)N2..%1000~
A:035: (W6] ‘OPTION12

A:Q35: [W6) ’(RECALC M2..M1000)-~

A:Q36: [W6] ’(MENU)RV(CE)N2..M1000~(CE)N2..N1000~

NODULE2.WK3: 9 Nonths

A:Al: [(W6) ‘9 MOS8

A:Bl: [W6] "JS1X9

A:Cl: (W6) "PO1X9

A:D1l: [W6] "MM1X9

A:Bl: [W6] “AD1X9

A:Fl: [W6] "MI1X9

A:Gl: [W6] "JFr1X9

A:Hl: (W6] “JIM1X9

A:Il: [W6] “AA1X9

A:J1l: [W6) “SM1X9

A:K1: [W6] "OJ1X9

A:Ll: [W6] "NJ1X9

AtMl: [W6) "DA1X9

A:N1: [W6) ’LDQTY

A:A2: [W6] NO ENTRY REQUIRED

A:B2: [W6) (PO)

(+<<C:\LOTUS\PORCST .WK3>>A:L2. .A:L2) + (@SUM(+<<C:\LOTUS\F
ORCST.WK3>>A:A2..A:H2))

A:C2: [W6) (FrO)

(@8UM (+<<C: \LOTUS\FORCST.WK3>>A:A2..A:12))

A:D2: [Wé] (FO)

(@SUM (+<<C: \LOTUS\FORCST.WK3>>A:B2..A:J2))

A:E2: [W6] (FO)

(@SUM (+<<C: \LOTUS\FORCST.WK3>>A:C2. .A:K2))

AsF2: (W6] (FroO)

(@SUM (+<<C: \LOTUS\FORCST .WK3>>A:D2..A:L2))

A:G2: [wWé] (FO)

(OSUM (+<<C: \LOTUS\FORCST.WK3>>A:B2. .A:L2) ) + (+<<C: \LOTUS\
FORCST.WK3>>A:A2. .AsA2)

AsH2: (Wé] (Fro)

(OSUN (+<<C: \1O0TUS\FORCST . WK3>>A:F2. .A:L2) ) + (SUM(+<<C:\L
OTUS\FORCST.WK3>>A:A2..A:02))

AsI2: [(WE) (PO)

(OBUN (+<<C: \LOTUS\FORCST . WK3>>A1G2. . At L2) ) + (ESUM(+<<C:\L
OTUS\FORCST.WK3>>A3A2..A:C2))

AiJ2: [we) (FoO) '

(QBUN (+<<C3 \LOTUS\FORCST.WK3>>A3H2. .A: L2) ) + (§SUN (+<<C:\L
OTUS\FORCST.WK3I>>A:A2..A:D2))

AtK2: (We] (PO)

p &} |

g
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(08UN (+<<C3 \LOTUS\FORCST .WK3>>A112. .A:L2) )+ (PSUM(+<<C:\L
OTUS\FORCST.WKI>>A:A2. .A:82))

A:L2: [we) (PO)

(OSUM (+<<C: \LOTUS\FORCST.WK3>>A:J2. .A2L2) ) + (ESUM (+<<C:\L
OTUS\FORCST.WKI>>A1A2. .A2PF2))

Ai1N2: [We] (PO)

(O8SUN (+<<C: \LOTUS\FORCST . WKI>>A:K2. .A:L2) ) + (@SUN (+<<C:\L
OTUS\PFORCST.WK3>>A:A2. .A1G2))

A:N2: [W6] CRRATED BY OPTIONS 1-12

A:01: [W6] MACRO DIRECTORY

A:02: [W6) ’‘OPTION1

A:Q2: (W6] ’(RECALC B2..B1000)~

A:Q3: [W6] ’‘(MENU)RV(CE)B2..B1000~(CR)N2..N1000~
A:05: (W6] ‘OPTION2

A:QS5: [(W6] ’‘(RECALC C2..C1000)~

A:Q6: {(W6] ’(MENU)RV(CE)C2..C1000~-(CE)N2..N1000~
A:08: [Wé] ‘OPTION)

A:Q8: [W6] ’‘(RECALC D2..D1000)~

A:Q9: [W6] ’'(MENU)RV(CE)D2..D1000~(CER)N2..%1000~
A:011: (W6] ‘OPTIONG

A:Qll: [W6)] ‘(RECAIC E2,.E1000)~

:Q12: [W6] ‘(MENU)RV(CE)E2..E1000~(CE)N2..N1000~
A:014: [(W6] ’‘OPTIONS

A:Ql4: [W6) ’‘(RECAIC ra2..rio00}-

A:Q15: [W6] ‘(MENU)RV(CE)P2..rF1000~(CE)N2..N1000~
A:017: [W6é) ‘OPTIONG

A:Ql7: (W6] ’(RECALC G2..G1000)~

A:Ql8: [W6) ’(MENU)RV(CE)G2..G1000~(CE)N2..N1000~
A:020: {Wé] ‘OPTION?

A:Q20: [(W6) ’(RECALC H2..H1000)~

A:Q21: [W6] ’(MENU)RV(CE)H2..H1000~(CE)N2..N1000~
A:023: [W6) ‘OPTIONS

A:Q23: [W6] ‘(RECAIC I12..11000)~

A:Q24: [W6] ’'(NENU)RV(CE)I2..I1000~(CE)N2..N1000~
A:026: [We] ‘OPTIONS

A:Q26: [W6) ’(RECALC J2..J1000)~

A3Q237: {We] ’(NEWUIRV(CR)JI2..J1000~(CR)N2..N1000~
A:029: [We] ‘OPTION1O

A:Q29: [W6] ’‘(RECAIC K2..K1000)~

A3Q30: [We] ‘(MENU)RV(CE)K2..K1000~(CE)N2..N1000~
A1032: [We) ‘OPTION1L

A31Q32: [WE] ’(RECAIC 13..L1000)~

A3Q33: (W) ‘(NENU)RV(CE)L2..11000~(CR)N2. .M1000~
A3038: (We] ’‘OPTION12

A:1Q38: [W6] ’‘(RECAIC M2..M1000)~

A3Q36: [(WE] {XENU)IRV(CE)N2. .M1000~(CR)N2. . N1000~
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AsAl: [W1] NOT USED

AsBl: [Wi4] "MNESN

A:Cl: [wW?7) *"Loci

A:Dl: [W6] “LDQTY

A:Bl: (W6] (F2) "LOAD

AtFl: [W12] “OTHER

A:Gls [W6) ‘USIDA

A:Hl: [W6) 'USIDB

A:Il: [(W6) ‘USIDC

A:J1: (W6) ‘UsSIDT

A:K1l: [W6) ‘LALDQ

AiLl: [W6) ‘CUPT

A:M1l: [W6) ‘LUPDT

A:Nl: [W6) ‘CAVETG: CUBIC FERT

A:N3: [W6] ’1PLIAVET: ONE FOR ONE STORAGE LOCATIONS
A:01: [W7) ’LOADP

AsPl: [W?7) (PO) ~STG

:Ql: [W7] ‘CALL/LL

A:A2: {W1l] NO ENTRY REQUIRED

tB2: (W14) (FO0) +<<C:\1LOTUS\MODULELl.WK3I>>A:F2..A:F2
A:C2: [W7] (PO) +<<C:\IOTUS\MODULE1.WK3I>>A:N2..A:N2
A:D2: [W6] (PO) +<<A:\MODULR2.WK3>>A:N2..A:N2

A:E2: [W6] (F2)

QIF($N$S2>0, +N2-(M2/0SUN (SN2 . . $M$1000) ) « (ESUN($MS2. . $KS1
ggg;-::::; ;+n-(xz/omuxsz. .$K$1000) ) * (§SUN($KS$2. . $KS1
A:F2: [W12] TO BE USED WHEN THE DATABASE IS SORTED USING
OTHER THAX GROUP AND CLASS OR LOCATION1

A3G2: (W6] (P2)

(+<<C: \LOTUS\MODULE1.WK3>>A: H2. . At R2) + (+<<C: \LOTUS\MODUL
El1.WK3>>A3X2..A312)

A:H2: [W6) (PF2)

OMAX (+<<C: \LOTUS\MODULE1 . WK3>>A3H2. . At H2, +<<C: \LOTUS\NOD
ULE1.WK3I>>A:I2..A312,+<<C:\LOTUS\MODULE1 .WK3>>A3J2. .A:J2
+ +<<C: \LOTUS\MODULE1 . WKI>>AR2. A R2 , +<<C2 \LOTUS\NODULE1
WK3I>>A202. .A3U2, +<<C: \LOTUS\NODULR1 . WKI>>A: X2 . . A3 X2, +<<
C:\LOTUS\NODULE1.WKI>>A282. .A: 32, +<<C: \LOTUS\JIODULE1 . WK1
»mm..mm)

A1I2: i ] ¢

@EAX ( ( (+«c:\m\m WEI>>A:B2. .At1N2) ) /12, (GNAX
(+<<C3 \LOTUS\NOOULE1 . WEI>>A N2 . .ASH2, +<<C1 \LOTUS\JDDULEL
JWKI>PAIRI. AIR2, +<<C1 \LOTUOS\JIODUIRL . WK3>>A 1 V2. .ALV2, $<<
C1 \LOTUS\JIODULE1 . WK3>>A1%2 . . AtU2, +<<C2 \LOTUS\NODULE] . WK3
>>A1Y¥2..A172)))

AtJ2: [(wWe] (PFa)
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@MAX ( (+<<C:\LOTUS\NODULE1.WK3>>AH2. . A1 B3) + (+<<C3\LOTUS\
NODULE1 .WK3I>>A1AA2. .AtAA2) , +<<C: \LOTUS\NODULE1 .WK3>>A:R2
«AtR2)

A:tK2: (We) (FO) +D2-G2 (OR -N2, I2, J2)

AtL2: [W6]) (PFO) +<<B:\NODULR4.WKI>>AtN2..A:H2

A:N2: (W6) (PFO) +K2eL2

A:N2: [(W6] +P2-Q8UN(Q2..Q1000)

AtN4: [W6) +P2-@8SUN(K3..K1000)

A:102: [W7] (P0) (+B2/L2)+G2

AtP2: [W7] MANUAL ENTRY: AVAILABLE STORAGE SPACE, CAN BE
CONPUTED USING NODULRE

A:Q2: (W7] +G2+1L2 (OR +H2, I2 OR J2)

A:81: [W7) ‘NACRO DIRECTORY
A:84: [W7) ‘OPTIONA

1U4: [(W7) (MENUIC(CE)AA2~-({CE)B2..B1000~
A:US: [(W7) '(NENU)C{CE)AP2~(CE)C2..C1000~
A:U6: [(W7) ’(MENU)C(CE)AC2~(CE)D2..D1000~
A:88: [W7]) ‘OPTIONBD
A:US: (W7] ’(REBCALC G2..G1000)~
A:U9: (W7) ’(RECALC K2..K1000)~
A:U10: [W7) ‘(RECAIC l2..L1000)~
A3Ull: [W7) ’(RECAIC M2..M1000)~
A:Ul2: [W7) ‘{(RECAIC Q2..Q1000)-~
A:U13: {W7] ‘{(RECALC N2)~
A:Ul4: [(W7] ’(RECALC B2..R1000)~
A:U1S: [W7) ‘(RECALC 02..01000)~
At817: [W?7) ‘OPTIONC
A:Ul7: (W7) ‘(RECAIC R2..H1000)~
A:U18: [W7) ’(REBCALC K2..K1000)~
A:U19: [(W7) ‘(RERCALC 12..L1000)~
A:U20: [(W7) ‘(RECALC M2..M1000)~
A:U21: (W7)] ‘(RECAILC Q2..Q1000)~
A:U22: [W7] ‘(RECALC ¥3)-~
AiU23: [W7] ’(REBCAIC B2..KF1000)~
A:U24: [W7] ’(RBCALC 02..01000)~
A3826: [W7) ‘OPPIOND
Ai1U26: (W7) ‘(RBCALC I2..31000)-
A:U27: [(W7] ‘{RBCAIC K2..K1000)~
A1U28: (W7] ‘(ABCALC L32..L1000)~
Ai1U29: [W7] ‘(RBCALC M2..M1000)-
AiU30: [W7] ‘(RECALC Q2..01000)-
AtU31: {W7) ‘(BBCAIC N2)~
A1U32: (W7] /(ABCALC B3..81000)-
A3U33: [W7) ‘(HECALC 02..01000)~
A1838: [W7] ‘OPFICHE
AtUIS: [W7) ‘(RECALC J3..J1000)~
F 332 1 1 {gg "m X3. onm,-

A3U37: ’ (RECALIC L2..L1000)~
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A:U38: [W7] ‘({RECALC M2..M1000)-~
]

A:U39: [W7] ‘(RECALC Q2..Q1000)-~
A:U40: (W7] ‘(RECALC N2)-~
A:Udl: [W7] *(RECALC E2..E1000)-
A:U42: [W7] ’(RRCALC 02..01000)-~
A:1844: (MW7) ‘OPTIONF

A:U44: [W7) °(RRCALC G2..61000)-
A:U4S: [W7] ’(RECALC K2..K1000)~
A:U46: (W7) ’(RRCALC L2..L1000)-~
AiU47: (W7] ‘(RRCALC M2..M1000)-

A:U48: [W7) ‘(RRCALC Q32..Q1000)~
A:U49: [W7] ’(RECALC M)~
A:USO: (W7] ’(RRCALC E2..E1000)~
A:US1: [W7] ’(RECALC 02..01000)~
A:853: [W7) ‘OPTIONG

A:US3: (W7] ’(RECALC H2..H1000)-~
A:US4: [W7) ’(RECALC K2..K1000)~
A:USS: (W7] ’(RECALC L2..L1000)~
A:US6: [W?7) ’(RECALC M2..M1000)-~
A:US7: [W7] ‘(RECALC Q2..Q1000)~
A:USS: (W7] ’(RECALC N4)~
A:US9: (W7] ’(RRCALC E2..E1000)-~
A:U60: (W7] ’(RECALC 02..01000)~
A:862: [W7) ‘OPTIONR

A:U62: [W7] ’(RECALC 12..11000)-
A:U63: [W7] ’(RRCALC KX2..K1000)-~
A:U64: (W7] ’{RECALC L2..L1000)-~
A:U65: (W7] ’(RECALC M2..M1000)-~
:U66: [W7) ’(RECALC Q2..Q1000)~
A:U67: [N7] ’(RRCALC N4)~
A:U68: [W7] ‘(RECALC B2..E1000)~
A:U69: (W7] ’(RRCALC 02..01000)-~
A:871: [W7) ‘OPrIONI

tU71: [W7) 7 (RECALC J2..J1000)~
A:U72: [W7) ’(RECALC K3..K1000)~
A:U73: [W7] ¢(RRCALC L3..L1000)~
A:U74: (W7] ’(RRCALC M3..M1000)~
A:U7S: [W7] ’(RRCALC Q2..Q1000)~
A:1U76: (W7] ¢ (RRCALC N4 )~
A:U77: [W7) ’(RECALC E2..E1000)~
A:U78: [W7] /(RECALC 032..01000)~

AtAl: (W1) NOT USED
AsBl: [W34] "NeN
AiCl: (W7) "LIWCH
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NO ENTRY REQUIRED

A:B2: [W14) (PO) +<<B:\MODULEI.WK3I>>A:B2..A:B2

:02: [W6)
A:Q2: [W6)
A:Q3: [W6)
A:Q4: [we)
A:QS: (W6)
A:Q6: (W6]
A:Q7: (W]
A:Q8: [(W6)
A:Q9: [W6)

MANUAL ENTRY REQUIRED: MNATERIAL LENGTH IN
MANUAL ENTRY REQUIRED: MATERIAL WIDTH IN
MANUAL ENTRY REQUIRED: MATERIAL HEIGHT IN

{(ro) (+C2¢D2%B2)/1728
ENTER KNOWN CUPFT

(Pr2) QIP(Fr2>0,+rF2,+G2)

(FO0) +<<B:\NODULE3.WK3I>>A:D2,..A:D2
(FO0) +H2eI2

(PO) +<<B:\NODULE3.WK3>>A3:02..A:02
(Fo) +H2*K2

USED IPF MODULE4 I8 COMPLETED

‘OPTIONA

! {MENU)C(CE)U2~(CE)B2. .B1000~
' (NENU)C(CR)Va~(CB)C2..C1000~
'{NENU)C(CR)W2~(CE)D2..D1000~
' (NBRU)C(CE)X2~(CE)R2. .E1000~
' (NENU)C(CR}Y2~(CB})PF2..F1000~
’{NENU)C(CR)32~(CB)G2..61000~
*{NENU)C(CR)AA2~(CE)B2. .B1000~
! (NEWU)C{CR)AB2~{CB)I12..11000~

A:Q10: [W6]) ‘(MENU)C(CE)AC2-(CE)J2..J1000~
A:Qll: [W6) ’(NENU)C(CE)AD2~({CE)K2..K1000~
A3Ql2: (W6€] ’(NENU)C(CR)AE2~(CE)L2..L1000~

AtAl: [W72) ~“Review Of Storage Practices
AtA3: (W72) ' 1. Oeneral

AND CHOOSE OPTION1

AtAS: (W72] ’ 2. BRasardous

il¢

(1"
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ENTER ALT F3 AND CHOOSE OPTION2

AtA7: (W72) ° 3. Controlled Material

ENTER ALT F3 AND CHOOSE OPTION)

AA9: [W72) ¢ 4. Shelf-Life

ENTER ALT F3 AND CHOOSE OPTIONS

A:All: (W72) * S. Proceed to Macro Directory
ENTER ALT F3 AND CHOOSE OPTIONS

A1A21: (W72) ~GENERAL

A:A22: (W72} ¢ 1.
ENTER ALT F3 AND CHOOSE OPTIONG

A:A24: [W72) ¢ 2. Slow Movers

ENTER ALT F3 AND CMOOSE OPTION? !
A:A26: [(W72) ¢ 1. Bulk .
ENTER ALT F3 AND CMOOSE OPTIONS

A:A28: [W72) ¢ 4.
ENTER ALT F3 AND CHOOSE OPTIONS

A:A30: [(wW72) ¢ s, Air Conditioned Spaces

& iV Jmm“.’ﬂ(hu,ﬁ,*{.,‘m"‘iy_\‘*gﬂ g

ENTER ALT F3
A3A32: ([(W72)
ENTER ALT IF3
AA34: [(W72)
ENTER ALT Fr3
A:A36: [W72)
ENTER ALT P3
A:Al8: [W72)
ENTER ALT F)
A:AL0: (W72)
OPTION1S
A:A42: (W72)
ENTER ALT P3
AtA44: (W72)
ENTER ALT P3
A:A46: [W72)
ENTER ALT P3
A:A48: [W72)
ENTER ALT F3
A3ASO: [W72)
ENTER ALT P3
AAS2: [W72)
ENTER ALT P3
AsAS4: [W72)
ENTER ALT P23
A:AS6: (W72)
ENTER ALY P3
AAS8: (w72}
ENTER ALT P3
AtA60: [(W72)
ENTER BNOME

AtA61l: [W72)

AND CHOOSE OPTION10O

’

6. DIR’S

AND CHOOSE OPTION11

’

’

7. QCOSAL
AND CHOOSE OPTION12
8. Pilferable

AND CHOOSE OPTION13

9. Nedical

AND CHOOSE OPTION14
“TO CONTINUE ENTER ALT F3 AND CHOOSE

4

10. Clothing/Poul Weather Gear

AND CHOOSE OPTION16

4

11. Sheet Netal/Bar Stock

AND CHOOSE OPTION17

12. Computer Parts/ADPE Egquipment

AND CHOOSE OPTION1S

13. Custodial

AND CHOOSE OPTION1O

4

14. OGeneral

AND CHOOSE OPTION20

’

15. Umused

AND CHOOSE OPTION21

’

16. Umused

AND CHOOSE OPTION22

’

17. Unesed

AND CHNOOSE OPYION23

18. Umased

AND CHOOSE OPrION24

’

* Return to main memu.

~HASARDOUS
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AsA62: (W272) ¢ 1. Gases

ENTER ALT P3 AND CHOOSE OPTION2S
A:A64: (W72) * 2. PFlammables
ENTER ALT F3 AND CHOOSE OPTION26
AsA66: (W72) ’ 3. Oxidisers
ENTER ALT PF3 AND CHOOSE OPYTION2?
AAG68: (W72) * 4. MAcids
ENTER ALT F3 MD CHOOSE OPTION2ZS
A:A70: (W72) S. Corrosives
ENTER ALT F3 AID CHOOSE OPTION29
AtA72: (W72} * 6. Aloohol
ENTER ALT F3 AND CROOSE OPTION3IO
A:A74: (W72} * 7. Calcium Hypochlorite
ENTER ALT F3 AND CHOOSE OPTION]1
AtA76: [W72] * 8. Radicactive
ENTER ALT F3 AND CHOOSE OPTION32
A:A78: (W72] * 9. Other
ENTER ALT F3 AND CHOOSE OPTION]3
A:A80: [(W72)]) ~TO CONTINUE ENTER ALT F3 AND CHOOSE
OPTIONJ4

A:AB2: [W72) * 10. Unused
ENTER ALT P3 AND CHOOSE OPTION3S
A:AB4: [W72]) ’ 11. Unused
ENTER ALT P33 AND CHOOSE OPTIONIG
A:AB86: [W72] ' 12. Unused
ENTER ALT P33 AND CHOOSE OPTION]?
A:AB8: [W72) '’ 13. Unused
ENTER ALT F3 AND CHOOSE OPTIONI8
A:A90: (¥W72] ’ 14. Unused
ENTER ALT F3 AND CHOOSE OPTIONIS
A:Al100: [W72) ’ +* Return to main menu.
ENTER RONE

A:A101: [{W72] ~CONTROLLED MATERIAL
A:A102: [W72) ’ 1. SUBSAFE
ENTER ALT F) AND CHOOSE OPTION4O
A:Al04: [(W72) ' 2. level 1
ENTER ALT F3 AND CHOOSE OPTION41
A:Al106: [wW72]) ’ 3, TARGET
ENTER ALT P3 AND CHOOSE OPTION42
A:A108: [W72] ’ 4. Bar Steook
ENTER ALT F3 AND CHOOSE OPTION4D
AtA110: (W72] * S. Unused
ENTER ALT F3 AND CHOOSE OPTION44
A3Al12: [W72] ¢ 6. Unused
ENTER ALT P3 AND CHOOSE OPIION4S
AtAll4: [(W72) ’ 7. Umueed
ENTER ALT F3 AND CHOOSE OPTION4G
AtAl116: [(W72) ? 8. Unused
ENTER ALT PF3 AND CHOOSE OPTION4?
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A:All8: [wW72] ‘ 9. Unused

ENTER ALT F3 AND CHOOSE OPTION4S

A:A120: (W72} ~TO CONTINUE ENTER ALT F3 AND CHOOSE
OPTION4S

A:Al122: (W72) ’ 10. Unused

ENTER ALT F3 AND CHOOSE OPTIONSO

A:Al24: [W72) ’ 11. Unused

ENTER ALT F3 AND CHOOSE OPTIONS]

A:A126: [W72) ’ 12. Unused

ENTER ALT I3 AND CHOOSE OPTIONS2

A:A140: [W72) ’ ¢ Return to main menu.
ENTER HONME

AzAl41: (W72) ~SHELF-LIFE

A:Al43: (W72] ’ To review Shelf-Life

ENTER ALT F3 AND CHOOSE OPTIONS3]

A:Al60: [W72] ’/ ¢ Return to main menu.
ENTER HOME

A:Bl: (W72) ~FAST MOVERS

A:B): [W72) * 1. Page Down to the subject:

A:BS: (w722} '’ a. General
A:B7: [W72) ’ 2. Return to main menu screen
ENTER HOME
A:Cl: (W72] ~SLOW MOVERS
A:C3: [W72) ’ 1. Page Down to the subject:
A:CS: (w72) a. General
A:C7: [W72) ’ 2. Return to main menu screen
ENTER HOME
A:Dl: [{W72) ~BULK
A:D3: (W72) ° 1. Page Down to the subject:
A:DS: (W72) a. General

’

A:D7: [(W72) 2. Return to main msenu screen
ENTER HOME
A:El: (W?72] ~BINNABLES

A:EB3: [(W72) ‘' 1. Page Down to the subject:

A:BS5: [wW72] ’ a. Gensral
As:E7: (W72) * 2. Return to main msenu screen
ENTER HOME

A:Fl: (W72) ~AIR CONDITIONED SPACES (film/batteries)
AsFP3: [W72] ° 1. Page Down to the subject:

AFS: (W72} a. Gensral
A:P7: (w72} * b. Delicate Instruments
A:P9: [W72) c. PMlilna

AsP11: [W72) 4. Batteries

A1P13: [W72] ' 2. Raturn to main menu screen
ENTER BONE

AtGl: [W72) ~DIR‘’s

A1G3: 2} ‘ 1. Pege Down to the subject:
A:1@8s (W72] ¢ a. CGaneral

A1G7s (W?3) ’ 2. Betszn €0 sain msnu screen
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A:Hl1: [(W72) ~
AtH3: [W72] ° 1. Page Down to the subject:
AtHS: [(wW72) ! a. Gensral

AsH?: [W72) * 2. Return to main menu screen

A:Il: (W72] ~PILFERABLE
A:I3: [(W72]) * 1. Page Down to the subject:

A:I5: [(W2) ¢’ a. General
A:I7: [(W72] * 2. Return to main menu screen
ENTER HOME

A:J1: (W72) ~“MEDICAL
A:J3: [(W72] ’ 1. Page Down to the subject:

A:JS: (w72) ¢’ a. General

:J7: (W72] ‘° 2. Return to main menu screen
ENTER HOME
A:Kl: (W72] ~CLOTHING/PFOUL WEATHER GEAR
A:K3: [W72) * 1. Page Down to the subject:
A:KS: [wW72] * a. General
A:K7: [(W72] * 2. Return to main menu screen
ENTER HOME
A:Ll: (W72] ~SHEET NETAL/BAR STOCK
A:L3: [(W72] ° 1. Page Down to the subject:
A:LS: [(wW72) ¢ a. General
AtL7: [(W72) * 2. Return to main menu screen
ENTER HOME
A:M1l: (W?72]) ~COMPUTER PARTS/ADPE BQUIPHENT
AtM3: (W?72]) ’ 1. Page Down to the subject:
A:MS: (wW72) ¢ a. General
A:NM7: (W72) ’ 2. Return to main menu screen
ENTER HOME

AtNl: [W72) ~CUBTODIAL
A:N3: (W72) ' 1. Page Down to the subject:
General

A:NS: [wW72) ¢ a.

A:N?: [(W?72) b. Classified Material

A:N9: [W72] c. Aloohol

AtNll: (wW72) d. Personnel Forms and ID Cards

A:B13: [wW72)] '/ e. Controlled Medical

AsN1S: (w7a) ¢ £. Precious Netals

A:N17: [W72) ’ 2. Return to main menu screen

ENTER NONR

A:0): [(W72) ~GENERAL

A:03: (W72) ’ 1. Page Down to the subject:
General

At0S: (W73) a.

A307: [W72) ¢ b. MNain lssue Storercom

A109: [W73) ’ c. M

At011: {(W73) d. Notots and Senerators
At013: [w73) * Iigeid Dislectric Capavitors

A1018: {W73) ’ 3. Mhmmm
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ENTER HOME
A:P3: [W72)
A:PS: [W72)
ENTER HOME
A:Q3: [wW72)
A:QS: (W72])
ENTER HOME
A:R3: [W72)
A:RS: [W72)
ENTER HOME
Az83: (W72)
A:8S5: (W72)
ENTER HOME
A:T1l: [wW72)
A:T3: [wW72)
sTS: [W72)
A:T7: [(wW72)
A:T9: [W72)
A:T11: ([W72)
A:T13: [W72)
A:T15: [W72)
A:T17: (W72)
ENTER HOME
A:Ul: [W72)
sU3: [(wW72)
A:US: [W72)
A:U7: [%Wr2)
A:U9: [W7.4.)

- (Unused)
¢’ eRgturn to main menu screen

- (Unused)
¢’ eReturn to main menu screen

~ (Unused)
¢ eReturn to main menu screen

~ (Unused)
* eReturn to main menu screen

~GASES
* 1. Page Down to the subject:
’ a. General
4 b. Acstylene
’ c. Oxygen and Chlorine
d. DNonflammable Gases
e. Aerosol Products
f. Freon
2. Return to main menu screen

- W % %

~FLAMMABLES

* 1. Page Down to the subject:
a. General

b. Storerooms

¢c. Petroleum Products

- % W

A:Ull: [W7.] ’ 2. Return to main menu screen

ENTER HOME
tV1: (W72)
tV3: (W72}

A:V5: (W72

A:V7: [W72]

ENTER HOVE

A:Wl: [w72)

A:W3: (wW72)

A:WS: [W72)

A:WN7: [W72)

ENTER HOME

AtX1l: (W72])

A:X3: [(W72]

A:XS: [W72)

A:X7: [W72)

ENTER HOME

AsYl: [W72)]

A:Y3: [W72)

A:YS: [W72)

AtY7: [W72)

~OXIDIZERS

* 1. Page Down to the subject:
’ a. General

* 2. Return to main menu screen
~ACIDS

* 1. Page Down to the subject:
’ a. General

¢ 2. Return to sain menu screen
~CORROSIVES

‘ 3. Page Down to the subject:
’ a. General

* 3. Return to main menu screen
~ALCOHOL,

* 1. Page Down to the subject:
’ a. Gensral

’ 2. Return to main menu screen
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ENTER HOME

A:Z21: [(W72) ~CALCIUM HYPOCHLORITE

A:23: (W72) ’ 1. Page Down to the subject:
A:25: [(W72) a. General

A:Z7: [(W72)] ¢’ 2. Return to main msnu screen
ENTER HOME

A:AAl: [W72] ~RADIOACTIVE

A:AA3: [(W72] ’ 1. Page Down to the subject:
AtAAS: [w?72) * a. Geheral

AsAA7: [W72) '’ b. ERlectron Tubes

A:AA9: [W72) / ¢c. MNagnetrons

A:AAll: (W72) ’ 2. Return to main menu screen
ENTER HONME

A:ABl: [W72] “OTHER

A:AB3: [W72) ' 1. Page Down to the subject:
A:ABS: (wW72) '/ a. General

A:AB7: (W72) b. Organic Chlorine Laundry Bleach
A:AB9: [wW72) ' c. Toxic Substances
A:ABll: [W72) ’ 2. Return to main menu screen
ENTER HOME

A:AC3: [W72] ~(Unused)

A:ACS5: [W72) ’ +*Return to main menu screen
ENTER HOME

A:AD3: (W72] ~(Unused)

A:ADS: [W72) ’ +*Return to main menu screen
ENTER HOME

A:AE3: [W72) ~(Unused)

A:AES: [W72) ’ +<Return to main menu screen
ENTER HOME

A:AF): [W72) ~(Unused)

A:AFS: [W72) ’ #Return to main menu screen
ENTER HOME

A:AG3: [W72] ~(Unused)

A:AGS: [W72] ' +*Return to main menu screen
ENTER HOME

A:AHl: ([W72] ~SUBSAre

A:AH3: [W72) ’ 1. Page Down to the subject:
AAHS: [wW72] ¢ a. General

AtAH7: (W72] ’ 2. Return to main msenu screen
ENTER HOME

A:AIl: [W72] ~LEVEL 1

A:AX3: [W72) ’ 1. Page Down to the subject:
A:AIS: (wW72] '/ a. General

AtAI7: [(W72) ’ 2. Return to main menu screen
ENTER HOME

AtAJ1l: [W72) ~TARGET

AsAJ3: [W72) ' 1. Page Down to the subject:
AtAJS: [W72) ¢ a. General

AsAI7: [W73)

’

2. Return to main msnu screen
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ENTER HOME
AtAK1: [(W72)
AtAK3I: [W72)
A:AKS: [W72)
AsAK7: [W72)
ENTER HOME
AAL3: ([W72)
AtALS: [W72)
ENTER BOME
A:AMI: [W72)
A:ANS: [W72)
ENTER HOME
A:ANI: [W72)
A:ANS: [W72)
ENTER HOME
A:AO3: (W72)
A:AOS: [W72]
ENTER HOME
AAP3: [W72)
A:APS: [W72)
ENTER HOME
A:AQ3: [W72)
AZAQS: (W72)
ENTER HOME
A:AR3: [W72)
A:ARS: [W72])
ENTER HOME
A:AS81: [W72)
A:A83: ([W72)
AAS85: [W72)
AA87: [wW72)
ENTER HOME

A:AUl:
A:AU3:
AAV3:
AAV4:
AzAVS:
AAUY:
AAVT:
AtAVE:
AsAVY:
A:AD11:
AtAVil:
AtAV12:
AtAV13:
AtAULS:
AtAV1S:
AtAV1E6:

(w21]
{w21]
(W30]
(w30}
(w30)
(w21)
{W30)
(w30]
(w30)
[(Wal)
(w30]
(W30)
(w30}
(wal)
(w30)
{w30)

e oa

[y

~BAR STOCK

‘* 1. Page Down to the subject:
’ a. General

’ Return to main menu screen

2.

A (Unused)

’ eReturn to main menu screen
~ (Unused)

¢ eReturn

~ (Unused)
¢ esReturn

to main menu screen

to main msenu

“ (Unused)
¢ eReturn

~ (Unused)
! eReturn

to main menu

to main menu
~ (Unused)
¢ e«Return to sain menu
~ (Unused)
¢* esRsturn to main menu
~SHELFP~-LIFE

‘ 1. Page Down to the subject:
’ a. General

* 2. Return to main msenu screen

‘MACRO DIRECTORY
‘OPTION1 MACRO
’({HOME )~
‘{D 39)~
(U 19)~
'OPTION2
! (HOME) ~
(D 79)~
‘(U 19)~
OPTIONI MACRO
! (HOME ) ~

(D 119)~

(G 19)~
‘OPTION4 RACRO
’ (HOMR ) ~

‘(D 159)~
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AtAV1T7:
A:AU19:
AzAV19:
AsAV20:
AtAV2l:
A:AU23:
AtAV2l:
AtAV24:
A:AU26:
AAV26:
A:AV27:
A:AU29:
A:AV29:
A:AV3IO0:
A:AU32:
A:AVi2:
A:AV3II:
A:AU3S:
AtAVIS:
AtAVIE6:
A:AU3S:
A:AV1S:
A:AVI9:
A:AU4l:
A:AV4l:
A:AV4e2:
A:AU44:
AsAV4s:
A:AV4eS:
A:AU4Y;
A:AV4T7:
AsAV48:
AAUSO:
A:AVS0:
A:AVS1:
A:AV52:
A:AUS4:
AtAVS4:
AsAVES:
AtAUST7:
AtAVS7:
AAVES:
AADEO:
AtAVE0:
AtAVEl:
AsAUE3:
AsAVES:
AtAVEs:
AtAU66

‘{U 19}~

‘OPTIONS NACRO

’ (HOME ) ~
‘(R 49)~
‘AL 3)~

‘OPTIONG MACRO

’ (HOME ) ~
(R 1)~

‘OPTION7 MACRO

’ {HOME) ~

‘OPTIONS MACRO

’ (HBOME) ~

‘OPTION9 MACRO

! (HOME) ~
OPTION10
‘! {HOME ) ~
‘(R S)~
‘OPTION11
*({HOME) ~
fOPTION12
! {HOME ) ~
‘OPTION1]
‘' ({HOME ) ~
‘OPTION14
’ (HOME) ~
‘OPTION1S
’{HOME )~
‘(D 59}~

] '(U 19)~

'OPTION16
’ {HOME ) ~
(R 10)~
'OPTION1?
! (BOME) ~
‘(R 11)~
‘OPTIONLS
’ (HOME ) ~
‘(R 13)~
'OPTION19
' (NOME ) ~
‘(R 13)~
'OPTION20

MACRO

MACRO

MACRO

MACRO

MACRO

ERER
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AtAV66: (W30) ’(HOME)~
AAVE7: [W30) *(R 14)~
A:AU69: (W21) ‘OPTIONZ1 MACRO
A:AV69: [W30] ’(HOME)-
A:AV70: (W30} ‘(R 15)~
A:AU72: (W21] ‘OPTION22 MACRO
A:AV72: (W30] ’(HOME)-
AtAV73: [W30] ‘(R 16)-

A:AU7S: [W21]) ‘OPTION23 MACRO
A:AV7S: [W30] ’(HOME)~
A:AV76: [W30] ‘(R 17)~
A:AU78: (W21] ‘OPTION24 MACRO
A:AV78: [W30] ’(HOME)~
A:AV79: [W30] ‘(R 18)~
A:AUS1: (W21] ‘OPTION25S MACRO
A:AV81l: (W30] ’(HOME)-
A:AV82: [W30] ‘(R 19)-
A:AUB4: [W21) ‘OPTION26 MACRO
A:AV84: [W30] ’(HOME)~
A:AV8S5: [W30] ‘(R 20)~
A:AUS7: [W21) ‘OPTION27 MACRO
A:AV87: ([W30)] ‘(HOME)-
A:AV8S: (W30] ‘(R 21)~
A:AU90: ([W21] ‘OPTION28 MACRO
A:AV90: [W30) ’(HOME)-
A:AV91l: [W30] ‘(R 22)~
A:AU93: (W21] ‘OPTION29 MACRO
A:AV93: (W30] ’(HOME)-
A:AV94: [W30) ‘(R 23)~

:AU96: [W21] ‘OPTION3O0 MACRO
A:AV96: (W30) °(HOME)-~
A:AV97: [W30] ‘(R 24)~
A:AU99: [W21] ‘OPTION31 MACRO
A:AV99: [W30] /(HOME)-
A:AV100: [W30] ‘(R 25)~
A:AU102: [W21] ‘OPTION32 MACRO
A:AV102: [W30] (BOME)~
A:AV103: [W30] ‘(R 26)~
A3AU10S: [W21] ‘OPTION33 MACRO
A:AV10S: ([W30] ‘(HOME)-~ :
A:AV106: [W30] ‘(R 27)~
AsAU108: [W21] ‘OPTION34 MACRO ,
A:AV108: [W30] ’(BONE)~ f
AAV1O9: [W30] ‘(D 79)~
AtAV110: ([W30] ‘(U 19)~ ,
A:AUL12: {W21]) ‘OPTION3S NACRO
A1AV112: ([W30] ‘(NOME)~
A3AV113: [W30) ‘(R 28)~
AtAU11S: [W21] ‘OPTIONIS MACRO

i
H
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A3AV11S:
AiAV1lé:
A1ADLI18:
Ai1AV1i8:
AAV119:
AtAU121:
AIAV121:
A:AV122:
AtAU1I24:
AtAV1a4:
AtAV1as:
AsAU127:
A3AV127:
AIAV1aS:
A:AU130:
A:AV130:
A:AV1I1:
A:AU133:
AAV133:
A:AV1i4:
A:AUl136:
A:AV1I6:
AtAV137:
A:AU139:
AAV139:
A:AV140:
AAU142:
AtAV1e2:
AAV14]:
A:AU145:
A:AV14S:
AtAV146:
A:AU1408:
AtAV1I4S:
AiAV1e9:
A3AU1S1:
AI1AV1S1:
AtAV1S2:
AtAU1IS4:
AAV1SG:
AtAV1SS;
AtAV1S6:
A3AU1S8:
At1AV1iSS:
AtAV1SH:
AtAUL61:
ALAViI6L:
A1AViéa:s
AAULG4:

(W30)

(w30]

(w30]
(w21)

(W30)

twat)

‘{BOKNE) ~
‘(R 29)~
‘OPTION3?
’ (NOME) ~
‘(R 30)~
‘OPTIONIS
' (NOKE) ~
‘(R 31)~
‘OPTIONDY
’ {HOME ) ~
‘(R 32)~
‘OPTION4O
’ (BOMEB ) ~
‘(R 33)~
‘OPTION4)

] ‘(HOME)~

‘(R 34)~
‘OPTION42
’ (HOME ) ~
‘(R 35)~
‘OPTIONA)
‘' {HOME ) ~
‘(R 36)~
‘OPTIONG4
‘ (HOME ) -
‘(R 37)~
‘OPTION4S
’ ({HOME) ~
‘(R 38)~
‘OPTION4 G
’ (NOME ) ~
'{R 39)~
‘OPTIONG7
’ (HOME ) ~
(R 40)~
‘OPTION4S
/ (BOME ) ~
‘{R 41)~
‘OPTIONSS
* {(IOMEB ) ~
‘(D 119)~
(U 19)~
'OPTIONSO

NACRO
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AtAV164: (W30] ’(WOME)-~
A:AV16S: [W30] ‘(R 44)-
A:AU167: [W21) ‘OPTIONS3 MACRO
A:AV167: (W30) *(MOME)-
A:AV168: [W30) ‘(R 45)~

A:Ll: [W9] ‘LOCH

A:M1: [WS] ’PACK FAC

A:A2: [W9] SHIP’S OWN USE (JRCKS = J RACK SHELF, SBIND =
S BIN DRAWER)

A:B2: (WS] MANUAL ENWTRY POR STOREROOM (280000, 320000):
USED IN COMJUNCTION WITH MANUAL ENTRIES F2, G2, H2, 12
TO COMPUTE C2

A:C2: (W9) (FO) +F2*G2*H2+12

A:F2: (W9] MANUAL ENTRY: STOREROON LEWGTH

A2G2:
AsH2:

(W9] MANUAL ENTRY:
(W9] MANUAL ENTRY:

STOREROON WIDTH
STOREROOM HEIGHT

:I2: (W9] MANUAL ENTRY: STOREROOM UTILIZATION (.S,
.35, .3)

A:B3: (W9) NMANUAL ENTRY FOR STOREROOM (280000, 320000):
USED IN CONJUMCTION WITH MANUAL ENTRIRS J4, K4, L4 M4 TO
COMPUTE D4

AtD4: (W] MANIAL ENTRY FOR LOCATION WITHIN A STOREROOM
(320001, 320002)

AtD4: [W9] (FO) WJ4*R4*14%4

AiJ4: [W9] MANUAL EWIRY: LOCATION LENGTH

AtR4: [W9] WANUAL s  LOCATION WIDTH
) §3 7 §1 ('l] WANUAL s LOCATION HMRIGHAT
A4 m: FACKING FACTOR (.7, .68, .6)

ADS3 POR A LOCKER WITH A PIXED WUMBER
or oNg- n&-m mas (cluao. 140LXR) : ENTER TOTAL
NOMEER OF ONB-FOR-ONE LOCATIONS IN B2

A:ES: [WS] NANUAL ENTRY: NUNBER OF POSITIONS WITHIN THE
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