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THE BDM CORPORATION

FOREWORD

Th is  Part of the MAWLOGS Module Cata log is submi t ted  to the
Department of the Army , Washington , D.C .  20 3 10 by the BDM Corporat ion ,
1 920 Mine Avenue , Vienna , V i r g i n i a  221 80 , as required by Contract
Number DAAG 39- 76-C- O l 34.

Th is  document is one of s ix teen that descr ibes  the Models of the US
Army Wor ldw ide  Log i s t i c  System (MAWLOGS). MAWLOGS was developed for the
Deputy Ch ie f  of S ta f f  for L o g i s t i c s , Department of the Army , under the
rnonitorshi p of the US Army Log i s t i c s  Eva lua t i on  A gency and the US Army
Log i s t i c s  Center .  The development ob jec t i ve  was to provide a c a p a b i l i t y
to anal yze and compare the performance of mu l t i f unc t i ona l  log i s t i c
systems , to include both current and proposed systems . MAWLOGS is not a
model of a pa r t i cu l a r  Army l o g i s t i c  system. It is a sys tem for the
rapid assembl y of d i sc re te -even t  s tochas t i c  s i m u l a t i o n  models of a w ide
range of log i s t i c  sys tems and for the process ing  and i n te rp re ta t i on  of
data assoc ia ted  w i t h  the execut ion of such models .  The ori g ina l documenta-
t ion was completed in 1 974 . Documentat ion for subsequent so f tware
development has added five vol umes to the ori g i nal eleven. The documents

desc r i b i ng  the system and how to apply  it are l i s t e d  be low.
Vo l ume I - General Description

Vol ume II — User ’ s Manual

Vol ume IA - Addendum to User ’ s Man ual
Vol ume I l l  - Module Catalog

Par t I - Service Modules

Par t 2 — Field Maintenance and Supply Modules

Par t 3 - Wholesale Suppl y and Main tenance Mod u les
Par t 4 - Transportation Modules 
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~~~ —

Part 5 - Communication Modules

Par t 6 - Continuous Service Modules

Par t 7 - Continuous Suppl y Modules
Par t 8 - Containerization Modules /~í~

” ’ t)r(

Par t 9 - Model Change Modules 
I
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Vo l ume IV - Programmer ’ s Guide
Part I - W r i t i n g  and Tes t ing  Modules , Module L ibrary

Maintenance and General Guidance
Part 2 - Technica l Descr i pt ion of the Model Assembler

Program

Part 3 - Technical  Descr i p t ion of the Output Data
Postprocessor System and Programs

Par t 4 - Module Library Program Listin gs

Volume IVA — Addendum to Programmer ’s Guide
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CHAPTER I
INTRODUCTION TO MODULE CATALOG

The MAWLOGS Sys tem is a set of computer prograi~s by which a larg e
number of s tochas t ic , discre te-event, computer zed simulation models of

log is tic systems or portions of systenis can be generated . The computer

programs in the MAWLOGS System may be d i v i d e d  i n to fo u r g rou ps , each of
which constitutes a basic element o’ the System. One , ca l l ed  the Mod u le
L ib rary , con tains programs that simulate log is tic activities or perform

si mulation bookkeeping activities. A second group of progra m s , ca l l ed
the Model Assembler , generates MAWLOGS models by re t r iev ing  req u i red mod u les
from the Module Librar y and creating su fficient additional programs to lin k

the selected modules together into a model. The other two groups constitute

the Output Data Postprocessor System and the Automated Input Data System .

An overview of the MAWLOGS System is given in Volume I and , in briefer

form in Section I of Volume I I .

The MAWLOGS Module Ca talog is the directory to the Module Library.

I ts purpose is to describe to the user of the MAWLOGS System the modules

tha t are in the l ibrary and the log Is tic or simu l ation function each per-

forms. For lo gistic modules , such addi tional information ~~ the lev e l of
de ta i l , decision rules used , and s ta t is t ics co l lec ted are g iven .

The User ’ s Ma n u a l , Volu me II of the four-vo l ume MAWLOGS documentation ,

describes how to define a model to the Model Assembler in terms of modules ,

how to run the Assembler to produce the model , how to use the model , to

incl ude preparation of inputs for simulat ion control , a nd how to u se t he

MAWLOGS Ou tput Data Postprocessor to anal yze model outputs. Volume IV ,

“Programme r ’ s Guide ,” contai ns technical descri ptions of the Model Assemb ler

and the Output Data Postprocessor System . The Programmer ’ s Gui de a l so
d isc u ssed the wr i t ing of mod u les .

Th u s , the user of the Module Catalog is l i ke ly to be working from

ei ther of two directions. The more usual case wi l l  be that of the model

wrI ter using the User ’ s Man uals as a guide and the Module Catalog as a

I—i  



THE BDM CORPORATION

reference from wh i ch to select modules appropriate for use in hi~ mode l .

The other case is that of the module writer who wishe s to write r ,ew

modu~ es or modif y exis ting ones. The module writer w i l l  be using the

Prog ramm er ’ s Guide as his guide , and the technic al det a ils n the M du l e

Ca talog to de termi ne wha t to modif y in e,dsting rnod’iles or what specific

points must be accommodated to make any new modules compat ible w ith existing

modules.

A . CATALOG LAYOUT

The MAWLOGS Mod ule Catalog is organized in to Parts , each of which ,

wi th the exception of Part 1 , describes the modules for a logistic func-

tional area. Part 1 describes the simulation service modules. In the

i n i t i a l  catalog , Par t 2 covers field maintenance and supp ly, Part 3 covers

wholesale main tenance and supp l y, Par t 4 covers transporation , and Par t 5
covers communications. A Part is organized into fou r major sections in

addi tion to this introduction . Sections ~i and 5 de scribe the modules.

Sec tions 2 and 3 present information common to large groups of modules

under the headings MODULE FAMILIES and DATA STRUCTURE.

I . Module Descri pt ions

I t is essentid i to distinguish between two types of modules - -

those tha t may be referenced in a model description , c a l l ed ve rbs , and
those that Idy not , called routines. The catalog desc r ip t io ns of verbs for
a logistic functional ar~~u ,~il l  ~ found in the fourth section of a Part ,

~n t i t l e d  ‘‘VERBS ,’ t h descriptions of supporting routines in the fifth ,

entitled ‘ROUTINES. ” Wi t h i n  each sect ion the modules are in al phab et ica l
order. Each Part contains an index to its verbs and supporting routines.

A module of ei the r type is documented in a standard forma t , u s i n g

a ccr~ ain amount of p hraseolo g ical and notational convention . The forma t

and conven t ions are des c r i bed fur ther in s ubse quent paragrap hs.

2 . Module Families

The prese nce of a section called “MODULE FAMILIES” reflec ts recog-

ni t ion of the fact that  modu les are desi gned in groups along certain lines

1—2



THE BDM CORPORATION

chosen by the des igner .  Thus , the desi gner chooses the scope and level
of de ta i l  w i t h  wh ich he w i l l  cover a set of log is tic activities , to what

degree he w i l l  ‘ modu larize ” the coverage , which op tions he w i l l  provide ,

the data structures he w i l l  use , and a varie ty of other details in the

prog ramming approach. He w i l l  base his work on one or more major assumption s

and objec tives. A knowledge of the back gro und and v i ewpoin t un derl y i ng a

gro up of related modules can greatly facilitate their proper use. The

MODULE FAMILIES section is intended to provide this back g r o u n d  and  ove rv i ew .

Examples of nodes or subnodes in which the verbs of a family are used in

their intended patterns should also be soug h t in the MODULE FAMILIES sections.

The types of statistics collected in a module famil y are tabula ted a l l
together in this section.

3. Da ta Structure

The sec tion called “DATA STRUCTURES” con tai n s desc r ip t ions of the
organization of the data storage areas that support a module family. The

descr i pt ion co ns i s t s of the names of common blocks and , for each , the name s

and defin itions of variables. Hi g h l i ghts and key points of the data struc-

t ure are described . Normall y there w i l l  be a major sec t ion to descr i be
permanen t attributes and a lesser one to describe temporary attributes.

B . CATALOG CONVENTIONS

A verb descr i ption i n  the catalog follows the outline shown be l ow .

V ER BNAM E

s imp le
VERBNAME (arguments) nons~ mple /func t i on/famil y

General Descri ption month/ year written
Assembler Input s
Exa m p les
Sta tistics Collected
GASP Files Used
Permanent Attribute s Accessed
Verb Inputs
Verb Outputs
Programs Called
Input /Output Files Used

‘ — 3  
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Supporting routines are descr ibed in a s i m i l a r  format w i t h  the inapp l i cab le
headings “Parameter Slots ” and “Examples” omitted . Note that a listing

of the computer program is not included ; these are a v a i l a b l e  in Part 4 of

Vo l ume IV , Programmer ’ s Guide. Further discussion of the content of each

sect ion of the out l ine , to include par ticu lar notational or descri p t i v e

conven tions used , are given next. The sections progress from general to

detailed . For most verbs , the model writer should not have to go beyond

the section called ‘‘Statistics Collected .”

1. Upper Ri gh thand Corner

Here a coded summary of the verb is g iven in two lines under Its

name . The fi rst line identifies the verb as simple , S , or nonsi mple , N.
I t also gives a code for the logistic or other function represented and ,

foll owing this , a code for the module famil y i t is considered to be a par t
of . Values for the function and fami ly codes are g iven in the accompanying
tabulation . The second line under the verb name gives the month and year

when written.

Functional areas Modul e families

Code ( Area Code Famil y

C communica tions Cl :ommunicat ions
LS log is t ic se rv ice  CH cha nge log ic
M main tenance CS continuous service
R rebuild LS1 log is tic service
S sup p ly Ml f i e l d  main tena nce

SS si mulation service M2 wholesale maintenance
ST statistics collection PDS permanent datasets
I transporation Rl field rebuild
U user SI field supp l y
V salvage S2 whelesale suppl y
X direc t exchange S3 revised field supp l y

S4 continuous suppl y
SS1 sim ulation service
STI statistics collection
TI aggrega te transportation
12 de tailed transpor tation
T3 con tainerization
Ul flee t user
V I salvage
XI fi eld direct exchange
X2 r evised DX

1-4
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2. Genera l Descr i pt ion
This sect ion contains a general d i scuss ion  of what the verb does ,

to include any si gnificant mathematics. The flow of control when execution

of the verb is comp leted is also described . The phrases “to the calling

program ” and “to the time file ” are used for the flow of control when ,

respectively, a CALL RETLOG returns contro l to the previous stage of the

log ic flow that led to the verb , or a CALL ZFADE interrupts the present

flow and returns control to program MAWGSP , which then removes the next

event from the time file. For modules which read cards , write reports , or

read or write other external files , the card formats , report formats , or

file formats are described .

3. Assembler Inputs
Here the information to be specified for the verb when it is

referenced in a model descri ption written for input to the Model Assemble r

is defined . Two types of information are identified , arguments and para-

meter slots. Arguments are variable s for which values are spec ified in the

form “P = i , j i.e., they are variables whose names will appear as

arguments of the verb in its FORTRAN subroutine form . Parameter slots ,

abbreviated “PS ,” are p laces in the logic of a verb where access to node

references and the log ic of other verbs may be provided for by the Model
Assembler.  The content of a parameter s lot  is descr ibed in general terms .
It w i l l  be recalled from the User ’ s Manual that a PS need not be filled .

If it is filled , it is incumbent on the user to insure that the verbs chosen

as content of the PS are compatible with each other and with the verb in

whose PS they appear. In particular , this means that the verbs chosen for

the PS must not onl y represent the general functional content required , but

that their inputs as described in the section of this outline called Verb

Inputs mus t be compatible with the outputs of the using verb described in

the section of this outline called Verb Outputs and vice versa.

Some parame ter slots are for sending something out - -  a message

or a shipmen t , for example. Such a parameter slot w i l l  often be marked

“D-delay ” or “R-delay. ” These designa tions represent cases in which ,

respec tive l y, (a) con trol is expected to be given to the time file after

1—5
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the arrival event has been scheduled , and (b) control is to be returned

to the verb containing the PS a f ter  the a r r i va l event has been scheduled .
The prototypical verbs of these types are DELAY and RTURN. The correspond-

ing communications verbs are COMMO and COMMR , and the corresponding trans-

portation verbs are TRAND and TRANR. An important point to note is that

in the case of a PS marked “R-delay, “ the presence of a RIURN or s i m i l a r
verb is mandatory, even if the delay time is to be zero , while in a “D-delay ”

PS , the DELAY or s i m i l a r  verb may be omi t ted  i f  the delay is to be zero
or if  some other disposition of the entity normall y thoug h t of as be i ng

‘ sent ’’ is to be provided for.
4 . Examp les

Examples of how the verb is used in portions of model descriptions

are shown or described . Certain limitations or options are often hig hli ghted

under this heading .

5. Statistics Collected

The v a r i a b l e s  on wh ich s t a t i s t i c s  are co l lec ted  are l i s ted  in
terms of a desc r i p t i ve  phrase and , for variables observed throug h calls to

ST All , the names of the variables and common blocks in which the stat istics

indicator codes and indexes are stored . However , the statistics type code ,

resource identifier , and node code by which a statistics variable is iden-

tified are not given here ; they must be sought in the Module Family section

of the Part of the catalog in which the verb is described.

6. GASP Files Used

The GASP f i l e s  accessed by the module are i den t i f i ed , pr imar i l y

in terms of a general description of the content of the file and the names

of variables and common areas in which the GASP file numbers are stored.

The i ndirect identification of the file number reflects the fact that in

general the file numbers are assi gned to a particular queue when the first

en t ry is to be filed or when the log is tic functional area is initialized .

Th u s , the file number assignments w i l l  vary among models and runs of the

same model. When a file number Is stored in PERMAT in an attribute set

of type QUEUE(fcntyp), the form “QUEUE (fcntyp) .n ” is used to iden tif y the
loca tion where a file number Is stored. In this notati on n is the index

1-6
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of the element in the a t t r i b u t e  set that con ta ins  the GASP file number

and “fcntyp ” is a function type code such as MNOD or SNOD. The attributes

of a f i l e  entry and the ranking scheme for a f i l e  are def ined under the

module descr i ption headings Ver o i nputs and V e r b  Outputs.

7. Permanent A t t r i b u t e s  Accessed
This and the next two headings -- Verb Inputs and Verb Outputs --

are rela ted in that they all deal with data trans r ’ission among modules and

between modules and the data storage areas. Thus , an ini t i a l  point is that

they all deal with internal data transmission as distinguished from card

i nputs or other input or output involving external files.

In discussing this internal data flow , it is useful to di s t i n g u i s h

between permanent and temporary data.  The phrase “permanent data ” re fe rs

to data stored in locat ions whose va r iab le  names and the syste m charac teris-

tics they represent are fixed throughout a run. All of the data in PERMAT ,

in other permanent attribute storage areas , and in the statistics counters

are of th is  type . The phrases “temporary data ” refers to all data that are

not permanent. It includes such th ings as the content of array POOL throug h

which PERMAT a t t r i b u t e  sets  are t ransmi tt ed , the content of ar rays  ATRIB

and HOLD through which attributes of temporary entities stored in the GASP

f i l i n g  array are t ransmi tt ed , and the variables IQ, KRA , and KRB , used to

designate GASP file numbers and ranking schemes. Uti l i t y  variables IZSWT

and ZSWT in /ZMAWSY/ are a lso  often used for temporary data.  The dynamic

storage areas in which the GASP files and MAWLOGS stacks are stored also

contain temporary data , but these areas are accessed directl y onl y by a few

si mulation service routines and so are not often referred to in the nodule

descriptions.

The term “permanent a t t r i b u t e s ” re fers to those elements of per-
manent data that characterize aspects of the log istic system being simulated .

Examples are policy parameters such as a reorder point , resource characteris-

tics such as the price of an item , and the capacity and response characteris-

t i c s  of such system elements as t ransporat ion l inks  or mater ie l  handl ing

‘— 7
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and storage points. Data such as statistics counters and statistics indka-

tors and i ndexes , or the GASP file descri ptors stored in /GSPFIL/ are

examp l es of permanent data that are not permanent attributes.

Two other terms remain to be defined : “module inputs ” and ‘module

Output s .” A module input is any variable whose value (a) was determined

outside Lhe module and (b) influences the logical path taken in the module

or the amount by which a module output variable w i l l  be changed . A module

output is any variable whose va l ue may be changed by the module. Inputs

and outputs may be e i ther  permanent or temporary data.  Further d iscuss ion
of inputs and outputs may be found in the next two subsections.

Here , it w i l l  suf f ice to summarize the overa l l  conventions govern-

ing the content of the three sections: Permanent Attributes Accessed ,

Verb Inputs , and Verb Outputs. Permanent Attributes Accessed lists all

permanent attributes retrieved by, stored by, or modified by a module. Verb

Inputs does not l i st all inputs; it lists onl y inputs that are not listed

under the Permanent Attributes Accessed and Statistics Collected headings.

Verb Ou tputs lists all outputs , temporary and per manen t , including any

e n t r i e s  under Permanent Attributes Accessed whose values may be changed by

the nodule. The objective here is to m inimize the multi p le m e n t i o n  of a
variable while retaining the uti l i t y of the three headings under discussion .

The purpose of the present heading , Permanent Attributes Accessed,

is to list in one place those principle variabl es , by which the status of

the log istic system is represented in the model , that have interp l ay  i n  a
module. From the point of view of the student of the log istic sys tem , it

is just this aspect of the module that is of interest. An element of an

attribute set in PERMAT is referenced in the following notation -- FUNC(arg)

.m , where FUNC is a PERMAT fu nction name representing an attribute set type ,

such as SICOM , arg is the argument type , such as “i tem ,” and m is the index

o~ the element in the attribute set.

8. Verb Inputs

The da ta described under this heading are a subset of the total

internal verb in puts. Categories not described are the statist ics indicators

and indexes imp lied by the entries under the heading Statistics Collected

1-8
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and any input s under Permanent At t ributes Accessed. Inputs that are listed

include primaril y temporary data. A major type of temporary input is the

set of attributes associated with a temporary entity, usuall y received i n

arrays ATRIB or HOLD . Input s are listed under major subheadings indicating

their source , such as Calli n g  Program, PS1 (parameter slot 1), Verb DISTR.

The purpose of the Verb Inputs s e c t i o n  i s  to facilitate determination of

whether the verb w i l l  fit in a particular parameter slot and to facilitate

the writing of new verbs which may be used in conjunction with this verb.

9. Verb  Ou tpu t s
The genera l purpose of this section is similar to that for Verb

Inputs -- to facilitate determining whethe r one verb meshes with another

and to f a c i l i t a t e  the w r i t i n g  of new verbs that mesh w i t h  e x i s t i n g  verbs.
The outputs are listed under major subheadngs representing their destina-

tion -- PS1 , P52 , ..., C a l l i n g  Program, Permanent A t t r i b u t e s , and any

other su i tab le  headings such as the names of subrout ines or verbs ca l l ed
directly. Only variables the module was designed to affect are listed .

Thus , for example , if a set of temporary attributes is input to the module

and is not changed by it , they are available for use by a subsequent module

and in this sense may be thoug ht of as having been “output ” by the current

module. But if the current module wil l  never change any of the attributes

and is not naturally thought of as “producing ” an event of the type repre-

sented by the input attributes , these attributes w i l l  not be listed under

Verb Outputs.  The same is true of any other temporary data that are input
but not changed .

10. Programs Ca l l ed
Any programs called directly by the module are named here , with

the except ion of a few whose use is very common . These are CALLOG , RETLOG ,
and LINK for stack accessing ; STAl l for s t a t i s t i c s  co l l ec t i on ; and FPOOL ,
GPOOL , PPOOL , CHPMT, PRMT , and SETPMT for PERMAT accessing .

Ii.  Inpu t/Output Files Used

The files referred to here are external files as distinguished

from GASP files. They are ide ntified in terms of their FORTRAN log i c a l
file numbers and genera l  con ten ts.

1-9
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CHAPTER II

SUPPLY MODULE FAM I LY D E S C R I PT I O N

This part of the MAWLOGS Module Catalog describes the continuous supply

modules that have been developed and used in conjunc tion with the continuous

f low serv ice modules described in Part 6 of th is  ca ta log .  These supply
modules can be used to represent both army-in-the-field supply ac tivities

and CONUS depot or wholesale activities. This module family differs from

the Field Supply Module Famil y described in Part 2 of the Module Catalog 1

in the level of deta i l  at which the supply a c t i v i t i e s  are s imulated.  The

ori ginal MAWLOGS supp l y modules were discrete-event in nature and represented

individua l demands for items on an item by i tem basis. These new continuous

flow modules consider a rate of demand for a specified amount of a class of

supply and a rate of receipt of materie l in a c lass  of supp ly. This method
of representation is very useful in representing a system with a large number

of supply i tems or a large number of demands.

A. CONT I NUOU S SUPPLY CLASS CONCEPT

The new supp l y log ic makes it poss ib le  to s imula te  a l og i s t i c  system

w i t h  a large number of i t e m s  and a hi gh a c t i v i t y  leve l in a sing le model.

This log ic is based on the i de& of simulating complex systems in terms of

rates and levels of aggregated resources. Th is  is the approach descr ibed
by Forrester in 1 961 in Indus t r ia l  Dynamics 2 and imp lemented in the DYNAMO 3

1Markham , H.A . ,  Models of the US Army Worldwide Log is t ics System
(MAW LOGS ) , Volume I I I , Part 2 , Fie ld Maintenance and Supply Modules , General
Research Corporation , OAD-CR- 4l , August 1 974 .

2 Forrester , Jay W. ,  Industrial Dynamics , Cambridge , Mass.: The M .I .T.
Press , 196 1

3Pug h, Alexander L. ,  I I I , DYNAMO User ’s Manua l, Cambridge , Mass. : The
M . I.T .  Press , 1963.
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simulat ion language . It may be contrasted w i th  the item and t ransca ’t  ion
deta i l  simulated by the previous MAW LOGS 1 supp ly module family as fo l lows :

(I) Supply operations are viewed in te rms  of large aggregations of
items instead of individua l items

(2 ) The f lows of information and materiel are regarded as continuous
streams instead of d iscrete requisit ions and shi pments

(3) The current rates of materiel f low in response to a demand flow
are considered to depend on the current leve ls  of inventory ,
mater iel  due in , and materie l due out for the aggregate i tems

(4) The current levels of materiel in storage and in transit are

in turn considered to depend on the current flow rates , some of

which tend to increase a particu lar level , some of which tend

to decrease i t , instead of on t he effect of individual demands

and issues by i tem

(5) Simulation t i m e  advances in even steps whose length is set as an
input parameter , instead of in the randomly sized steps charac-
teristic of discrete-event mode ls , and

(6) A l l  system status var iab les (rates and levels )  are updated eve ry

time step, instead of se lect ing updating by randomly spaced

“events ” charac te r i s t i c  of d iscrete -event  models.
Fi gure I l — I  is an attempt to i l lus t ra te  in rate/ leve l terms the si m u—

lat ion of the a c t i v i t i e s  of a supply point w i th  respect to a category of

items . The supp ly point has two input rates - demands from customers and

receipts from hi gher echelons - and two output rates - demands to hi gher

echelons and issues to custo mers. A l l of these f lows are expressed in

wei ght units per day. The status of the supplies for this i tem category

at the supply point is represented by three levels - balance on hand (BOH) ,

Quantity due in (QDI), and quantity due out (QDO). These are expressed in

wei ght u n i t s .  The perfo rmance of the supp ly point would be further charac-

te r ized by po l icy parameters or by the resul ts  of app lying the pol icy to

the items in the category at the node as demand accomodation ( DACC ) , demand

f i l l  rate (DF ILL),  and the rate at wh ich backorders (due outs) are f i l l ed

from receipts (BOF I LL) .

11-2
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The demand accommodation is used to sp lit  the incoming demand stream

i n to  two p a rt s  — a part tha t is fringe to the stockage l i s t  and so is
passed , and a part that is “accommodated” by the stockaqe list , against

wh i ch there exists a stockage objective . OFILL of the damand that matches

the stockage l i s t  is sat s f ied  by issuing f rom stock , the remainder is
backordered . The perceiv ed demand rate for stockage list items eventuall y

affects the replenishment ordering rate throug h the effect of reducing

stocks to the reorder point. Similarl y, the incoming rece i pt stream is

s p l i t  i n to  two p r i n c i p a l pa r t s  - one that represents response to passed
customer demands , and one that represents response to replenishment orders.

The former is passed on to the customers. The la t ter  recei pt stream is
sp l i t  into a part that s a t i s f i e s  due-outs and a part tha t goes into stock.
The quanti ty due out and quantity due in levels are decremented respect ive ly.

The equat ion at the bottom of the f i gure shows how the ba lance on hand
level would be updated at each time step in terms of the current rates and
pol icy parameters. ~ I is the time step, L~ BOH is the change in BOH due to
the effects of the pertinen t parts of the incoming demand rate (DR) and

the receipt rate (RR) over the most recent time step. Similar equation s

could be wr i t ten  to show changes in the due-in and due -out levels , and to
update the outgoing rates in terms of the incoming rates and the l evels.

Crucial to a successful representation of the supply point in these

terms is a knowledge of the re la t ion between the s p l i t t i n g  factors DFILL
and BOFILL and the stock status l evels. Of course they ultimately depend

on the interaction of the item supply policies with the item demand rates.

Examples of two f i ll  curves are shown in Fi gure 11- 2 . Fi l l  curves are used

to represent the aggregate behavior for categories of items in a rea l i s t i c

manner , rather than the “al l  or nothing” behavior of most step function
models. The curve on the lef t  indicates what percent of the ASL demand
into a supp l y point can be filled based on the actua l s tock on hand and the
average quant i ty  demanded . As would be expected the percent f i l l e d  dimin ishes
as the stock on hand d imin ishes.  S im i l a r ly,  the percent of the receipt
rate which is used to fill  due outs at the supply points is determined from

11-4 
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the rat io of the actual due outs level to the actual  due in leve l .  If th is
ratio is small then a small percentage of the receipts is used to satisf y

due outs.

In genera l , the flow of materiel is represented between the supply

nod es i n  a mode l for a c lass  of suppl y in a full circle. Demands are gen-

erated and passed through the system until filled and then receipts are

followed as receipt rates back to the demanding node. Alterna te return

paths are also set up as subloops in the circular path from alternate

sources of supply. Each of the c lasses  and p r i o r i t y  of mater ie l  at a demand
genera t i on  no de w i l l  have th is  complete l inkage structure . Thus , the number

of classes and priorities is the determining factor in the size of the model ,

rather than the a c t i v i t y  level in an i tem based , d i s c c e t e  event model .
Certain alternatio ns from the single class path from demand generation

node to source and back again can be made to represent the activities at a

node in greater de ta i l .  A sing le c lass f low rate can be sp lit into multi p le

classes at a given node to represent different inventory levels or response

t imes.  This process u t i l i z e s  c lass  sp l i t t i n g  factors that spec i fy  what
percentage of the f low w i l l  be sent into each separate path . The rece ipt
rates from these multiple classes are then merged together to determine thc

rece i pt rate for the orig inal class.

B. SUPPLY ACTIVITIES

The modules in the Continuous Supply Fami ly  represent the genera l
a c t i v i t i e s  of demand processing, forecasting, replen ishment , and receipt

processing. Table 11-1 describes the modules currently available in the

f am i l y .
Several va r i e t i es  of supp ly nodes may be described with the current

family of continuous supply modules. Figure 11- 3 shows a standard supply

node wh ich receives demands from a demand generator node and passes demands

to a hi gher echelon . Note that this node uses the utility verb RLOOP to

loop on a l l  EXRAT da tasets  for th is  node which are primed by the module

11-6
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TABLE 1 1-1 .  CONTINUOUS SUPPLY MODULES

NAME DESCRIPTION

DEMAND PROCESSING VERBS

ACSUP NONSIMPLE VERB TO HANDLE ACCOUNT
SUPPLY A C T I V I T I E S

CBOP DERIVE BACKORDER RATE AND PASS DEMAND

CB O D E R I V E  BACKORDER RATE
CDMDS PROCESS DEMANDS FOR SUPPLIES

C I C P D  I C P  AND CONU S DE POT PROCE SS I N G

CISSU CONTINUOUS ISSUE - CONVERTS IFS  AND
I AB O RATES TO RETURN FLOW RATES

CISU I CONT I NUOUS ISSUE TO AN INDIVIDUAL
CUSTOMER

CPALL PASS ALL ASL DEMANDS

CRAS I  UPDATE PAS SED DEMAND RATE FO R AN
I N D I V I D U A L  ACCOUNT

CPASS UPDATE PASSED DEMAND RATE
CPNBO PASS DE MAND AND DO NOT BAC KORDE R

CSUP MA I NTA I N STOCK STATUS AND CONTROL
SUPPLY PROCESSING

PASSL PASS UNFILLED LOSS DEMAND

RECEIPT PROCESS iNG VERBS

C D I V R  CONTINUOUS SUPPLY D I V E R S I O N , D I V E R T S
A PORTION OF A RECEIPT FLOW TO
ANOTHER DESTINATION

CR CPT PROCESS CONT I NU OUS R E C E I PTS

CRT I RECEIPT OF CONT I NUOUS TURN-INS

CST I CONT I NUOUS TURN-INS OF STOCKS

CTI PROCES S TURN-INS RECEIVED

DUPDI GENERATES DUPLICAT E DUE-INS TO REFLECT
DUPL I CATE ORDERI NG SUCH AS AT THE WAR
RE SERVE

11 - 7
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TABLE I l - I .  CONTINUOUS SUPPLY MODULES (CONTINUED)

NAME DESCRIPTION

M I S C E L L A N E O U S  VERBS
CLAS SETS VARIABLES IN /SUPC/ FOR CLASS

AND NODE N U M B E R
CLRXN CLEAR ARRAY XN IN /SUPC/

CLSPC CLEAR /SUPC/

CREPL GENERATES REPLENISHMENT ORDER

CSMAP MAPS C O N T I N U O U S  SUPPLY V A R I A B L E S
FROM ONE NODE TO ANOTHER TO S I M U L A T E
MERGING OF NODES

CSRPT CONTINUOUS SUPPLY REPORT

LARPL LOOK-AHEAD REPLENISHMENT RATE

MDENS ASSIGN DENSITY FOR CURRENT MANAGEMENT
CLASS PORT I ON OF A RATE

MOLY RETRIEVE MDLV DATASET; CREATE ONE
IF 1T DOES NOT EXIST FOR THIS MODE

AND CLASS
MSET SET MCLASS INDEX H IN /SUPC/

PLOOP LOOP ON PRIORITY IN /SUPC/

PRDST PRINT SINGLE DATASET TYPE CONTENTS

PRSPL SPLITS EXOGENO US DEMAND INTO
P R I O R I T Y  STEAMS

RDENS ASSIGN DENSITY TO A RATE STACK
ENTRY AS A W E I G H T E D  AVERAGE OF
H—CLASS DENSIT iES

RLOOP LOOPS ON LINKED DATASETS OF A
SPECIFIED TYPE

RLPDS INPUT VERB FOR RATE/LEVEL PDS
DATASETS ; SETS UP RATE/LEVEL
STAT i S T i C S  C O L L E C T I O N

RLSGN RATE/LEVEL SHIPMENT GENERATOR

RLTGN GENERATES EXOGENOUS TURN-IN SHIPMENTS

11- 8
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TABLE I l - I .  CONTINUOUS SUPPLY MODULES (CONTINUED)

NAME DESCRIPTION

MISCELLANEOUS VERBS (coN’T)

SETPR SETS PRIORITY VAR I ABLE IN /SUPC/

SFM RETRIEVE MANAGEMEN T CLASS SPLITT ,NG
FACTORS

SLOSS SUPPLY INVENTORY LOSSES

SUMXI SUMS THE XI VAR IABLES IN /SUPC/

TFILL RETURN VALUE FROM A PIECEWISE LINEAR
FUNCTION iN DTABLE

TOCCP SEND FLOW TO A CONTAINERIZAT I ON AND
C O N S O L I D A T I ON P O I N T

UDDMD UPDATES DEMAND RATES FOR A NODE ,
CLASS , AND P R I O R I T Y

UDRAT UPDATES DEMAND AND RETURN RATES
EXISTING A NODE FOR A GIVEN CLASS
AND P R I O R I T Y

WRCKF CHECKS WAR RESERVE FILL PERFORMANCE
A G A I N S T  A T H R E S H O L D

11- 9
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RLDGN in an exogenous demand generator node . The main supply module CSUP

i s  used to control processing of demand and rece ipt rates and to define

demand and receipt links during the model setup phase. Parameter Slot I

(PS1) of CSUP contains PLOOP to loop on the priorities of materiel handled

when processing demand rates in CDMDS and receipt rates in CRCPT. PS2 of

CDMDS is defined so that high priority demands that can ’ t be filled are

passed , while low priority demands are back ordered onl y. PS2 of CSUP

defines the rate links for this node. There is a primary demand path with

an exogenous demand link into SNODE , a demand link into the supporting

node SUPRI , and a demand link into node CONUS , all defined by RLDLK. The re

are primary and secondary rece i pt paths defined by BRLKR and RL R L K .  The

primary receipt links from node CONUS have different delay times for the

two priorities. The secondary receipt path from SUPRT is defined in PS2

of BRLKR . The nodes that utilize these receipt paths are not specified in

this node description , but are at the node where the demand is filled .

An example of a supporting node that is compatible with SNODE is shown

in Fi gure 11-4. The first subnode processes the demand rates from all

supported nodes tha t are linked into the node SUPRT . This is accomplished

throug h the use of RLOOP on datasets of type FCRAT and the verb CDMDS.

Issue rates and passing rates for the individual supported nodes are ca l-

culated by CISU I and CPASI respective l y. This node uses the secondary

receipt path for issue of materie l , indicated by the second argument in CISU I .

Passed demands follow the primary demand path , as indicated in the second

argument of CPASI. Subnode 2 handles the supply replenishment for the

inventory at node SUPRT. MLOOP is used to loop on a l l  c lasses  at th is  node
and SETPR is used to indicate that all rep lenishment demands are low priority.

Replenishment demand rates are calcu lated by LARPL and rep lenishment receipts

are processed by CRCPT . PS2 of CSUP is used to def ine the demand and receipt

l inks for the node SUPRT , to and from the node CONUS.

Fi gure 11 -5 shows a simp le source of supply node named CONUS. This

node loops on a l l  incoming demand rates in the FCRAT datasets and uses the

basic verbs CICPD and TOCCP to determ ine the f i ll rate and update the f i r s t

I I— l i
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receipt rate referenced in the FCRAT dataset .  Conta iner iza t ion of receipt

ship ments could be added to this node in the first parameter slot of CICPD ,

utilizing the FCASN and FCLOD verbs as described in the Containerizatio n

Famil y, Part 8 of the Module Catalog .

11 — 1 2
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+ SUBNODE 1 PROCESSES DEMANDS FROM SUPPORTED NODES

SUPRT. RLNO D (P = SUPRT , 12.), + SET R/L NODE NAME

CLSPC , + CLEAR/SUPC/COMMON

RLOOP (P = FCRAT $ + LOOP ON FCRAT DATASETS

I = CLAS , M SET , + SET CLASS , MANAGEMENT

+ CLASS

CDMOS (P = OS ÷ DEMAND PROCESSING

= T F I L L  $ + DEMAN D S A T I S F A C T I O N

2 = CPNBO), + NO BACKORDER ON PASSED
DEMANDS

C I SUI (P = 0,2,1.), + ISSUE STOCK

CPAS I (P = 0,1 ), + PASS DEMANDS NOT FILLED

SUPRT .2

+

+ SUBNODE 2 CALCULATES REPLENISHMENT RATE AND DEFINES L I N K S  FOR SUPRT NODE
+

/2/ MLOOP (I = SETPR (P = 2.), + SET LOW PRIORITY

CSUP (P = OS + SUPPLY PROCESSING

= LARPL (P = 0, 1 ), + REPLENISHMENT DEMANDS

CRCPT (P = o ) $  + RECEI PT PR0CESS I~ (

2 RLRLK (P = SUPRT , 8.), + RI LO FROM CONUS

RLDLK (P = CONUS , o. ) ) , + Dl LO TO CONUS

NXTND S

Figure Il- a. Examp le Support Node
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+ SOURCE OF SUPPLY PROCESSING TO FILL DEMAND S , PO SS I BLY

+ AFTER BACKORDE R DELAYS.

÷

CONUS. RLNOD (P = CONU S , 15.) ,

RLOO P (P = FCRAT $ + LOOP ON I NCOM IN G RATES

I = CLSPC , CLAS , MDLV , M SET , + CLEAR!SUPC/, SET CLASS

C I C P D , + FILL BY ACCOUNT PRIO R ITY
AND CLASS

TOCCP (P = 1), + SEND R E C E I P T  RATE

~ NXT N O $

Fi gure I l - S . Example Source Node
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CHAPTER I I I

RATE/L EVEL SUPP LY DATA STRUCTURE

The continuous supply modules are compatible with the continuous flow

service module famil y data structure and l inkage s t ruc ture as descr ibed in

Part 6 of this Module Catalog. The modules in this famil y utilize a number

of PDS datasets and a common block named /SUPC/. Each of the datasets and

the variables in the common block /SUPC/ are defined in this chapter .

A . PDS DATA SETS

The POS tables which are utilized by the modules in this vo l ume are

defined in Table 1 1 1 - 1 .  Most of the datasets for supply modules fall in

three genera l categories: (1) those related to a particular node in table

R LNODE , (2) those related to a particular node and class of supply or

class and priority combination in table RLNC , and (3) those related to a

particular node for a class of supply flow ori g inating from a different

node in RLNCN. Two special cases are the RLD datasets in table RLDLY and

the RATATT datasets in table RATTR. RLD datasets are referenced by the-

rate/level delay index assi gned when the delay dataset is first created.

The RATATT datasets are referenced by the index to the rate stack in array

DTABLE .

The PDS dataset types with their coordinates are listed in Table 11 1 - 2 .

Defini tions of the elements for each of these datasets are g iven in Tables

1 1 1 - 3  through 1 1 1 - 2 1 . Certain datasets that deal with rate/leve l 1 in k~ ue

s tacks  and rate / leve l delays are deal t  w i t h  more co m plete ’ y in Part 6 o ’

the Module Catalog , Con tinuous Service Modules. The key supply dataset is

FCSTKS which contain s the stock status , f l o w  ra tes , a nd po l i c y  p a r a m e t e —

for each node and c lass of supply. Four of the dataset  types in Table 1 1 1 - 2
are generated au tomat i ca l l y  by modules and need not be spec i f i ed  in the
input data stream. These four are LDSC , MDLV , RATATT , and RLD.

I l l- I
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TABLE I l l - I .  PDS TABLES USED BY RATE/LEVEL SUPPLY

NAME (COORD I NATES) DESCR IPTION

CLASS (cLAss) CLASS ATTRI BUTES

RLDLY (o Lvi x)  RATE/LEVEL DELAYS

RLNC (NODE , CLASS) DATASETS WITH COORDINATES
(NODE , CLASS)

RLNCN (NODE1 , CLASS , NODE2) DATASETS WITH COORDINATES
(NODE , CLASS , NODE)

RLNODE (NODE) DATASETS WITH COORD INATES (NODE)

RATTR ( RsTK Ix) DATASETS WITH COORD INATES (RATE
STA CK INDEX)

111 -2
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TABLE 11 1 - 2 . PDS DATASET TYPES USED BY RATE/LEVEL SUPPLY

NAME (CO O RDINATES) DESCRIPTION

EXRAT (NODE , CLASS ) EXOGENOUS DEMAND RATE
EXTI  (NODE , CLASS ) EXOGENOUS TURN-INS
F C D I V R  (N0DE1 , CLASS , NODE2) D IVERSION FACTORS
FCDMD (NODE , CLASPR ) DEMAND PROCESSING PARAMETERS

FCRAT (NODE , CLASPR) RATE STAC K PO I NTERS FOR DEMANDS
AND RECEIPTS

FCRCPT (NODE , CLASPR ) RECEIPT PROCESSING PARAMETERS
FCSTKS (NODE , CLASS ) STOCK STATUS , INCLUDING FLOW RATES

AND SOME P O L I C Y  PARAMETERS
LAFC (NODE) LOOK AHEAD FACTORS

LDSC (NODE) PO I NTER TO LIST OF RATE DATASET
TY PES L I N KED TO CURRENT NODE

MDLV (NODE 1 , CLASPR , NODE 2 ) INDEXES OF RATE/LEVEL DELAYS
AT NODE 2 CONTAINING FLOW
O R I G I N A T ING AT NODE I FOR CLASS
CLASPR , ONE DELAY INDEX PER
MANAGEMENT CLASS AT NODE 2.

MGTCL (NODE) MANAGEMENT CLASSES AT NODE

MGTSF (NODE I , CLASPR , NODE 2) MANAGEMENT CLASS SPLITTING FACTORS
AT NODE 2 FOR CLASPR DEMANDS
F L O W I N G  FROM NODE 1 -

NODMAP (NODE) NODE MAPPING FACTORS

P R I O R Y  (NODE) PR )O R I T I E S  AT THE NODE

OBOX (NODE , CLASS) ORDERS “BOXCAR TRAIN ,” I .E ., DUE-IN
ACCUMULATOR , U S E D  TO MEASURE COST

RATATT (RATE STACK INDEX) ATTRIBUTES OF RATE STAC K ENTRY
STORED AT “RATE STACK INDEX ” IN
DTAB L E

RLD (DELAY INDEX) RATE/LEVEL DELAY DATASET

SLOSS (MODE , CLASS ) SUPPLY LOSS CHA RACT ER~ST 1C S

WR (NODE , CLASS) WAR RESERVE FACTORS

I I I — 3
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TABLE 1 1 1 - 3. EXOGENOUS DEMAND RATE PDS DATASET

EXRAT (NODE , CLASS)

A T T R I B U T E  NAME D E S C R I P T I O N

1 EXDMD I INDEX IN PARAM OF EXOGENOUS DEMAND
RATE

2 DAREXP EXOGENOUS DEMAND ARRIVAL RATE STACK
PO I NTER

3 FPRI 1 FRA CTION OF EXOGENOUS DEMAND THAT IS
OF PRIORITY PRI 1 (SEE PRIORY)

Li FPR I2 FRACTION OF EXOG ENOUS DEMAND THAT IS
OF PRIORITY PRI2 (SEE PRIORY)

5 FPR I3 FRACTION OF DEMAND LEAVING ACCOUNT
THAT IS PRI 1

II 1— 4
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TABLE I I I- 1i. EXOGENOUS TURN-I N RATE PDS DATASET

EXTI (NODE , CLA SS)

ATTRIBUTE NAME D E S C R I P T I O N

I X T I R  INDEX IN PARAM OF EX OGENOUS TURN-IN
RATE

2 TIRATE CURRENT TURN-IN RATE

TABLE 1 1 1 - 5. DIVERSION FACTORS PDS DATAS ET

FCD IVR (NODE 1 , CLA SS , NODE 2)

A T T R I B U T E  NAME D E S C R I P T I O N

D I V FAC FRA CTI ON OF FLOW RATE W H I C H  I S  TO
BE D I V E R T E D  TO NODE 2 FR OM NODE 1

2 DIVDLY RATE/LEVEL DELAY TO BE USED FOR
D I V E R T E D  M A T E R I E L

111 - 5
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TABLE 1 1 1 - 6 . DEMAND PROCESSING PARAMETERS PDS DATASET

FCDMD (NODE , CLASPR)

ATTRIBUTE NAME D E S C R I P T I O N

PF ILD1 ALPHA PARAMETER OF WE I BULL DEMAND
FILL CURVE OR NEGATIVE INDEX OF INPAR
TABLE C O N T A I N I N G  F I L L  CURVE

2 PFILD2 BETA PARAMETER OF WE I BULL DEMAND
FILL CURVE

3 PFILD3 GAMMA PARAMETER OF WE I BULL DEMAND
F I L L  CURVE

DF ILL WE I BULL FUNCTION VALUE FROM F ILL
CURVE

5 FDLY INDEX OF FILL TIME RATE/LEVEL DELAY

6 DACC DEMAND ACCOMODATION

111 - 6
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TABLE 1 1 1 - 7 .  DEMAND/RECEIPT RATE STACK POINTERS PDS DATASET

FCRAT (NODE , CLASPR)

A TTRIBUTE NA M E DESC R I PT I O N

1 ND NUMBER OF DEMAND STACKS ( INTEGER )

2 NR NUMBER OF RETURN STACKS (INTEGER)

3 D/ RPTR F IRST DEMAND RATE POINTER TO DTABLE

Li D/RPTR SECOND DEMAND RATE POINTER OR FIRST
RECEIPT RATE POINTER (DEPENDING ON
NUMBER OF DEMAND STACKS.)

5 D/ RPTR NEXT DEMAND/RECEIPT RATE POINTER

6 D/ RPTR NEXT DEMAND/RECEIPT RATE PO I NTER

7 D/RPTR NEXT DEMAND/RECEIPT RATE PO I NTER

n D/RPTR LAST DEMAND/RECEIPT RATE PO I NTER
- (n < 2O)

I I I  — 7 
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TABLE 11 1 - 8 .  RECEIPT PROCESSING PARAMETERS PDS DATASET

FCRCPT (NODE , CLASPR)

ATTR I BUTE NAME D E S C R I P T I ON

PF ILB1 ALPHA PARAMETER OF WE I BULL BACKORDER
F I L L  CURV E

2 PFILB2 BETA PARAMETER OF WE I BULL BACKORDER
FiLL CURVE

3 PFILB3 GAMMA PARAMETER OF WE I BULL BACKORDER
F I L L  CURV E

Li BFILL WEIBULL FUNCT I ON VALUE FROM BACKORDER
FILL CURVE

5 RDLY INDEX OF RECEIPT PROCESSING DELAY

6 RACCS 1 RECEIPT ACCOMODATION FOR RETURNS
FROM 1ST SOURCE

7 RACCS2 RECEIPT ACCOMODAT ION FOR RETURNS
FROM 2ND SOURCE

(RECEIPT ACCOMMODAT I ON FRACTION OF RECEIPTS FOR ASL ITEMS)

111- 8 - 
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TABLE 111 - 9 . STOCK STATUS PDS DATASET

FCSTKS (NODE , CLASS)

ATTR I BUTE NAME DESCRIPTION

AOHL ACTUAL ON HAND LEVEL

2 ADIL ACTUAL DUE-IN LEVEL

3 ADOL ACTUAL DUE-OUT LEVEL

Li DOHL DESIRED ON HAND LEVEL

5 DOHF DESIRED ON HAND FACTOR (MULTIPLIES
DAR)

6 DAR DEMAND ARRIVAL RATE

7 SDAR SMOOTHED DEMAND ARRIVAL RATE

8 DPASR DEMAND PASSING RATE (INCLUDES BOPR)

9 I F SR I S S U E  FRO M STOCK RATE

10 BOP BACKORDER CREATION RATE

1 1 R E P L R  R E P L E N I S H M E N T  RATE

12 SREPLR SMOOTHED RE PLEN ISHMENT RATE

1 3 RCPTR RECEIPT  RATE

FDIR FILL DUE-I NS RATE

15 POST PERCEIVED ORDER/SHIP TIME

1 6 lABOR ISSUE-AGA INST - BACKORDERS RATE

1 7 RTBAS BASE PERIOD

1 8 BOPR BACKORDER AND PASS RATE

1 9 T IR TURN-IN RATE (ARRIVALS)

I I I  -9 

••~~~~~~~~~~~~~~~~~~~~ •~~~~~~~~~~~~~~~ •~~~~~~~~



THE BDM CORPORATION

TABLE 111 -1 0 .  LOOK AHEAD FACTORS PDS DATASET

LAFC (NODE )

A T T R I B U T E  NAME D E S C R I P T I O N

LAF 1 LOOK AHEAD FORECAST FACTOR TO INFLAT E
R E P L E N I SHME NT DE MAND FOR MCLAS S 1

2 LAF2 LOOK AHEAD FORECAST FACTOR TO INFLATE
REPLENISHMENT DEMAND FOR MCLASS 2

n LAFn LOOK AHEAD FORECAST FACTOR TO INFLATE
REPLENISHMENT DEMAND FOR MCLASS n

TABLE I l l - l I .  LINKED DATASET COORD I NATES PDS DATASET

LDSC (NODE )

ATTRIBUTE NAME DESCRIPT I ON

I LKDSTP POINTER TO L IST  OF RATE DATASET
TYPES L INKED TO CURRENT NODE

111 -10
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TABLE 111 - 1 2 .  MANAGEMENT CLASS DELAYS PDS DATASET

MDLV (CUSTOMER NODE , CLASPR , SUPPLIER NODE)

ATTRIBUTE NAME DESCRIPTION

DLYM1 RATE/LEVEL DELAY INDEX FOR MCLASS
I AT S U P P L I E R  NODE FOR DEMANDS
OR I G I NATI N G AT CUSTOME R NODE

2 DLYM2 SAME USE FOR MCLASS 2

TABLE 11 1 - 1 3 .  MANAGEMENT CLASSES PDS DATASET

MGTCL (NODE)

ATTR IBUTE NAME DESC R IP T ION

NMCL NUMBER OF MANAGEME NT CLASSES AT
THIS NODE (INTEGER)

2 N M C L I  I D E N T I F I E R  OF F I R S T  MANAGEMENT
CLASS

3 NMCL2 I D E N T I F I E R  OF SECOND MANAGEMENT
CLASS

n+l NMCLn IDENTIFIER OF nfl-i MANAGEMENT CLASS

I l l — I l  
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TABLE 1 1 1 - 1 4. MANAGEMENT CLA SS SPL ITTING FACTORS PDS DATASET

MGTSF (NODE 1 , CLASPR , NODE 2)

ATTRIBUTE NAME DESCRIPT ION

SFM I SP LITTING FACTOR FOR MANAGEMENT
CLASS I AT NODE 1 FOR C LASPR
DEMAND ORIGINATING FROM NODE 2

n SFMn S PLITT I NG FACTOR FOR MA NAGEMENT
CLASS n

TABLE 1 1 1 — 1 5. NODE MAPPING FACT ORS PDS DATASET

NODMAP (NODE)

A T T R I B U T E  NAME D E S C R I P T I O N

RLNOD RLNOD NUMBER OF F I R S T  NODE FOR
COORDINATE NODE TO BE MERGED I NTO

2 FRAC FRACTION OF RATE FLOW AND INVENTORY
LEVELS OF COORD I NATE NODE THAT W I L L
BE MERGED W I T H  F IRST NODE

2n-l RLNOD RLNOD NUMBER OF nIH NODE FOR
COORD I NATE NODE TO BE MERGED W I T H

2n FRAC FRACTION FOR nTH NODE
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TABLE 1 1 1 - 1 6. PRIORIT IES  PDS DATASET

PRIORY (NODE)

A T T R I B U T E  NAME D E S C R I P T I O N

NPRI NUMBER OF P R I O R I T I E S

2 P R I 1  1ST P R I O R I T Y  NUMBER

3 PRI2 2ND PRIORITY NUMBER

n PRIn nIH PRIORITY NUMBER

1 1 1 - 13
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TABLE 1 1 1 - 1 7 .  “BOXCAR TRAIN” DELAY PDS DATASET

OBOX (NODE , CLASS)

ATTRIBUTE NAME DESCRIPTION

NMX , 10 NUMBER OF BOXCARS ( I . E . ,  CELLS ) IN
BOXCAR TRAIN ( I . E . ,  SET OF CELLS) ,
NMX ; AND INDEX OF C(~RRENT OLDEST
CELL , 10

2 NC , INW NUMBER OF CELLS CURRENTLY OCCUPIED ,
N C ;  AND I N D E X  OF NEWEST - THE ONE
CURRENTLY B E I N G  F I L L E D , I NW

3 XW WIDTH OF A CELL , IN TI ME STEPS

Li TOLD APPROXIMATE TIME OF ORIGIN OF
OLDEST ORDERS CURRENTLY IN THE
DATASET

5 FOLD FRACTION OF OLDEST CELL ST ILL
O C C U P I E D

6 x(l) AMOUNT IN CELL 1

7 X(2) AMOUNT IN CELL 2

NMX + 5 X(NMX) AMOUNT IN CELL NMX

II 1— I Li
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TABLE 1 1 1 - 1 8 . RATE ATTR I BUTES POS DATASET

RATATT (RATE STACK INDEX)

ATTRIBUTE NAME DESCRIPTION

RATINC LEVEL OF MATERIEL WHICH WILL BE USED
TO I NCREM ENT THE RATE WHEN NEXT
CALCULATED

2 DENS DENSITY OF MATERIEL ON RATE L I N K

TABLE 1 1 1 - 1 9 .  RATE/LEVEL DELAY PDS DATASET

RLD (DELAY INDEX)

ATTRIBUTE NAME DESCRIPTION

DTYP DELAY TYPE CODE

2 RLDELN DELAY VALUE (USE VARIES BY TYPE OF
DELAY )

n RLDELN DELAY VALUE

1 1 1 — 1 5

1
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TABLE 111 - 20 .  SUPPLY LOSS CHARAC TERIST ICS PDS DATASET

sioss (NODE , CLASS)

PRL O S PROBABILIT Y OF A LOSS OF INVENTORY

2 QLOSS I NDEX TO A PROBABIL ITY FUNCTION IN

PARAM WHICH DEFINES THE QUANTITY

LOST

3 RPLDLY NEGATIVE INDEX TO RATE/LEVEL DELAY
TO BE USED FOR REPLENISHMEN T OR
P O S I T I V E  RLD DATASET C O N T A I N I N G
DELAYED VALUES

TABLE 11 1- 2 1 . WAR RE SERVE FACTORS

WR (NODE , CLASS)

THRFAC FILL RATE THRESHHOLD FOR
DISCON TINUING WAR RESERVE SUPPORT

II 1-16
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B. COMMON BLOCK / SUPC/

The common block /SUPC/ is utilized by the continuous supp ly modules
as an in ter face between the module programs and the PDS datasets u t i l i z e d .
Since the rate / level  modules at a node are executed in the same order
every t ime step, the required PDS datasets are accessed and the i r  contents
are placed in arrays in /SUPC / where they can be utilized by a numbe r of

modules. This method sharpl y reduces the number of PDS dataset accesses.
It a lso provides the capab i l i t y  to aggregate va lues across several datasets
a t once .

The labled common /SUPC/ consists of numerous arrays and variables.

Following the labeled common in the COMDECK named SUPC is a list of dimen-

sion and equivalence statements wh i ch provide mnemonic variable names for

the elements of each POS dataset stored in /SUPC/. These mnemonic names are

used within the code for meaning ful references .

The variables in /SUPC/ are defined in Table 111— 22 . The elements of

arrays X I , XN , and XIS all have the same meanings for rates at individua l

nodes , rates from a number of nodes , and the sum of management class rates

at an individua l node. Table 111- 2 3 lists the variables in these arrays

by mnemonic name . Each of the arrays which are used to hold particular

PDS datasets are listed with the mnemonic variable names in Table IV-2L+

for reference purposes. The PDS dataset elements we re defined earlier

in this chapter.

It should be noted that special purposes are g i ven the arrays Cl and

C2. These coordinate arrays are set by the verb CLAS to the coord i nates

of the rates dataset of type FCRTYP specified in SUPC. C l is set to

( RL NOD , CLAS). C2 is set to (RLNOD , CLASPR) where CLASPR is the class ~‘:lOO +

priority.

C. STAT I STICS COLLECTION

This section is normally included in the data structure section of the

Module Catalog . However , statistics are not collected directly by the rate/

leve l supply modules. For th i s reason , the discussion of statistics collec-

tion has been included in Part 6, Continuous Service Modules.

11 1 — 17
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TABLE 1 1 1 — 2 2 .  VARIABLES IN LABELED COMMON /SUPC/

NAME D E S C R I P T I O N

ARRAYS EQU I VALENT TO PDS DATSETS

DLYM (2O ) HOLDING ARRAY FOR MDLV DATASET ELEMENTS

DMD (6) HOLDING ARRAY FOR FCDMD DATASET ELEMENTS
RATPS(2 0) HOLDING ARRAY FOR FCRAT DATASET ELE MENTS

RCPT(15) HOLDING ARRAY FOR FCRCPT DATASET ELEMENTS

SFM (2O) HOLDIN G ARRAY FOR MGTSF DATA SET ELEMENTS

STKS ( l9) HO LDING ARRAY FOR FCSTKS DATASET ELEME NTS

XRAT(5) HOLDING ARRAY FOR EXRAT DATASET ELEMENTS

ZMCL(21 ) HOLDIN G ARRAY FOR MGTCL DATASET ELEMENTS

WORKING ARRAYS AND ACCUMULATORS

xi (~MMAx ,lo) WORKING ARRAY FOR RATES FOR AN INDIVIDUAL NODE

XN(~ MMAX ,1O) ACCUMULATOR ARRAY FOR RATES FROM N SUPPORTED OR
SUPPORTING NODES

X IS (lO) ACCUMULATOR FOR RATES FOR AN INDIVIDUAL NODE SUMMED
ACROSS MANAGEMENT (M) CLASSE S

OTHER VARIABLES

Cl (2) CO ORDINATES HOLDING ARRAY FOR (NODE , CLASS )
C2(2) COORDINATES HOLDING ARRAY FOR (NODE , CLASPR)

C 3 (3)  CO ORDINATES HOLDING ARRAY FOR ANY 3 COORDINATES

CLAS FLOW CLASS CURRENTLY UNDER CO N S I D E R A T I O N S
CLAS MANAGEMENT CLASS CURRENTLY UNDER CONSIDERATIONS

CLA SPR CLASS AND PRIORITY CURRENTLY UNDER CONSIDERATIONS

CSUM SUM OF THE CUBE OF MATERIEL IN A FLOW RATE FOR DEN SITY
D E R I V A T I O N S

FCRTYP NAME OF CURRENT RATES DATASET TYPE (ExRAT OR FCRAT)

IP RI INDEX OF PRIOR I TY I N PRIORY CURRENTLY UNDER CONSIDERATION

IXRLC INDEX TO ARRAY RLC IN /LC/ OF THE COORDINATES OF THE
CURRENT RATES DATASET

M INDEX IN MGTCL OF THE MANAGEMENT CLASS CURRENTLY UNDER

CONSIDERATION

111 - 1 8
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TABLE 1 1 1 - 2 2 .  VARIABLES IN LABELED COMMON /SU PC/ (CONTINUED)

NAME DESCRI PTION

OTHER VARIABLES (CONT I NUED)

MMAX MAXIMUM NUMBER OF MANAGEMENT CLASSES POSSIBLE IN THE
MODEL

NM NUMBER OF MANAGEMENT CLASSES IN USE IN THE MODEL

PRI P R I O R I T Y  C U R R E N T L Y  UNDER C O N S I D E R A T I O N  • 
-

R IXD T INDEX IN DTABLE ARRA Y OF RATE UNDER CONSIDE RATI ON ;
ALSO THE COORDINATE OF THE RATE ATTRIBU TES DATASET RATATT

WSUM SUM OF THE WEIGHT IN A FLOW RATE FOR DENS I TY CONSI-
DE RA T I O N S

It 1-19
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TABLE 111- 23 . X I , XN , XIS VAR I ABLE NAMES IN /SUPC/

POS iT ION MNEMONIC D E F I N I T I O N

- — 

I DPASR~~ DEMAND PASS I N G  RATE
2 IFSR ISSUE FROM STOCK RATE

3 BOR BAC K ORDER RATE
Li RPASR RECEIPT PASS iNG RATE

5 lABOR ISSUE AGAINST BACKORDER RATE

6 FDIR FILL DUE-I N RATE

7 RCPTR_ RECEIPT RATE
8 DAR_ DEMAND ARR IVAL RATE
9 BOPR BAC KORDER AND PASS RATE

10 T I R _ TURN-IN RATE

MNEMONICS HAVE A SUFFIX OF I FOR X l , N FOR XN , AND S FOR X I S
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TABLE 111- 2 4 . NAMES OF PDS DATASET ELEMENTS IN /SUPC/

M N E M O N I C  V A R I A B L E  H O L D I N G  ARRAY P O S I T I O N

EXRAT DATASET

EXDMD I X R A T ( l )
DAREX P XRAT ( 2)
F I PG I (l) xRAT(3)
FIPGI (2) XRAT(LI)
F I PG I (3) XRAT ( 5 )

FCRAT DATASET

ND RATPS(l)
NR RATP S (2)
NRCTS RATPS(2)
I DPTR ( I )  RATPS( 3 )
I RPTR(l) RATPS(3)
IRCTP(l) RATPS(3)
DARP ( l )  RATPS( 3)

FCSTKS DATASET

AOHL STKS(l)
A DIL STKS (2)
ADOL STKS(3)
DOHL STKS (Li)
DOHF STKS(5)
DAR STKS(6)
SOAR STKS(7)

• DPASR STKS(8)
IFSR STKS(9)
BOR STKS(1O)
REPL R ST KS( 1 l)
SREPLR STKS ( l2 )
RCPTR STKS(l3)
FDIR STKS(IL4)
POST STKS(l5)
lABOR STKS(16)
RTBAS STKS ( 17)
BOPR STKS ( l8)
T I R  STKS ( l9)

111 -2 1
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TABLE 111 -2 4 . NAMES OF PDS DATASET ELEMENTS IN /SUPC/ (CONT I NUED)

MNEMONIC VARIABLE HOLDING ARRAY POS ITION

FCDMD DATASET

PF ILD 1 DMD(l)
PFILD2 DMD(2)
PFILD 3 DMD(3)
PF ILDI DMD(LI)
DF ILL DMD(4)
FDLY DMD (5)
DACC DMD(6)

FCRCPT DATASET

P F I L B 1  R C P T ( 1 )
PFILB 2 RCPT (i~
PFILB 3 RCPT(3)
PFILB I RCPT(Li )
BF I L L  RCPT(Li)
RFDLY RCPT(5)
RACCS( I) RCPT(6)

MGTSF DATASET

FM(l) SFM(l)

MG TCL DATASET

NMCL ZMCL(1)
XMCL(l) ZMCL(2)

II 1-22
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CHAPTER I V

C O N T I N U O U S  SUPPLY VERBS
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AC SUP
s/s

5/74
AC SUP
General Description

This is a nonsim pl e verb which is desi gned to represent rate/leve l

supply processing at a node which rece i ves demands from other nodes or

exogenously and accepts receipts from other nodes. The verb is desi gned to

back order and pass hi gh priority demands that are not filled. Low priority

demands that are not filled are back ordered onl y.

Assembler I nputs

Arauments. None.

Parameter Slots.

PSi - Log ic to handle diversion of rece i pts

PS2 — Define linkage

Examples

Verb ACSUP can be used inside an RLOOP to process all exogenous rates

EXRAT and corresponding FCRAT rates at a node.

RLOOP (P=;~EXRAT $

7=CLAS , CLRXN ,

ACSUP (1 = CD IVR (p = 2GS , 2, 1) $

2 = RLRLK (P NODE , 1 .)
RLDLK (p = NODE , 0.))

GASP Files Used. None.

Permanent Attributes Accessed

FCSTKS (node , class) - stock status

FCRAT (node , claspr) - pointers to rates at node

FCDMD (node , claspr) - demand processing parameters

FCRCPT (node , claspr) - rece i pt processing parameters

PRIORY (node) - priorities .

Verb I nputs

From Calling Program.

(ACSUP-l)

I V-3
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I n / S U P C / :

Cl - coord’ nate array for  node and c l a s s

C2 - coo r d i n a te array for node and claspr

PRI - priority

From PSi .

In /SUPC/:

Adjustments to RCPTR I and RPASR I

From PS2. None.

Verb Outputs

To PSi.

In /SUPC/:

RCPTR I - recei pt rate

RPASR I - recei pt passing rate

To PS2.

In /SUPC/:

PRI - priority

CLASPR - class and priority

Programs Called

Verbs. CSUP , PLOOP , PRSPL , CDMDS , W B F I L , PRYBR , CBOP , CBO , CR CPT , UDRAT .

Other. None directly.

Input/Output Files Used. None .

Nonsimp le Verb Listing .

/~ AC SUP ,N ,2—

+ RATE/LEVEL SUPPLY PROCESSI NG AT A DSS ACCOUNT - FOR MODELS DSS3 AND

+ DSS14 .

+

+ PS1 - DIVE RSI ON OF RECEI PTS
+ PS2 - DE F I N E  L I N K A G E S

+

CSUP (P = 1$ + MAIN SUPPLY MODULE

= PLOOP (1 = PRSPL , + P R I O R I T Y  S P L I T T E R

CDMDS (P = 1$ + PROCESS DE MAND
(ACSUP-2)
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= WBF IL $ + DEMAND SAT (WEIBULL)

2 = PRYBR (1 = CBOP $

+ BO/PASS HIPR I NOFILL

2 = CBO ) ) ,

+ BO L O P R I  N O F I L L
CRCPT (P = I $ + RECEIPT PROCESSING

= WBFIL $ + FILL BO (WE I BULL)

2 = ~~ l ) , + D I V E R S I O N
UDRAT (P = 2, 1 , 0)) $ + UPDATE FCR,A T STACKS

2 = PLOOP (1 = ~‘;*2)) + DEFINE PL LINKS BY PRI

/

(ACSUP—3)
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CBOP
S /S/S
5/74

C 801’

General Descri ption

Back orders and passes. Derives back order rate as difference between

demand arriva l rate and the sum of passed as non—stockage list and issued.

Then adds this rate to the passing rate. (For use in PSI of CDMDS.)

Rates are determ i ned by the following equations:

BORI  = DARI - DPASRI - IFSR I

DPA SR I  = DPASR I + BOR I

BOPRI = BOR I
• wher e BORI = back order rate

DAR I = demand arriva l rate

DPASR I = demand passing rate

IFSRI = issue from stock rate

BOPRI = back order passing rate

Assembler Inputs

Arguments. None.

Parameter Slots. None.

Examp les

CBOP can be used in PS1 of CDMDS. The examp le shown passes hig h

priority demands that can ’ t be filled and back orders low prior ity demands.

PLOOP (1 = PRSPL ,

CDMDS (P = 1 $

= WBF I L $
2 = PRYBR (1 = CBOP $ + H I  P R I

2 = CB O ) )  + LO PRI

GASP Files Used

None.

Permanent Attributes Accessed

None.

(CB0P-1)
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THE BDM CO RP ORATI ON

Verb Inputs

From Calling Program.

In /SUPC/: j
DAR I - demand arriva l rate

DPASRI - demand passing rate

IFSR I - issue from stock rate

Verb Outputs

To Calling Program.

In /SUPC/:

BOR I - back order rate

DPASR I - demand passing rate

BOPR I - back order and pass rate

Programs Called

Verbs. None.

Other. None .

Input/Output Files Used

None.

(cBop- 2)
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C BO
S/S/S4
5/74

C BO

General Descri ption

Derives back ordering rate as difference between demand arriva l rate

and sum of passing and issuing rates. (For use in PS1 of CDMDS.) Rate is

determined by the following equation :

BORI = DAR I - DPASRI - IFSR I

B O P R I  = 0.
wh ere BORI = back order rate

DARI  = demand arrival rate

DPASR I = demand passing rate

IFSR I = issue from stock rate

BOPRI = back order and passing rate.

Assembler Inputs

Arguments. None.

Parameter Slots. None.

Examp les

CBO can be used in PSi of CDMDS.

CD MDS (P = 1 S

1 = WBF IL $ + DEMAND SATISFACTION

2 = C B O )

GASP Files Used

None.

Permanent Attributes Accessed

None.

Verb Inputs

F rom CallIng Program.

In /SUPC/:

DARI - demand arriva l rate

- DPASRI - demand passing rate

IFSR I - Issue from stock rate
(CB 0 —l )

I V-9
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Verb  Ou tpu ts
To Callin g Program.

In /SUPC/:

BORI - back order rate

BOPR I - back order and pass rate.

Programs Called

Verbs. None.

Other. None.

Input/Output Files Used

None.

(C 80—2)

IV- lO
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CD I V R
s/s/SLi
1/75

CD IVR (DESTN , I X R , MSW)

Genera l D e s c r i pt i o n

Diverts a portion of a continuous receipt flow to DESTN . The flow is

that for class C2(2) and node C2(l). It is assumed expressed in the variable

RCPTRI (M) in /SUPC/. The fraction diverted is found in FCDIVR(C2( i ),C2(2),

DESTN).l . The delay whose index is in FCD IVR .2 is incurr ed , the diverted

rate i s  entered into RATATT .1 of return flow stack IXR for node DESTN . The

assumption that RCPTRI (M) is the rate to be split makes this module suitab le

for use in PS2 of CRCPT.

Assembler Inputs

Arguments.

DE STN - a l pha name of destination node for diverted receipts

IXR - index to the rece i pt rate for node DESTN to be incre-

mented by diversions

MSW - if zero , use CLASH for coordinates , if positive , set

M MSW and use coordinates as input .

Parameter Slots. None.

Examp les

CD IVR is suitable for use to adjust the rece i pt rates in PS2 of CRCPT .

CRCPT (P = I $

= WBF IL $

2 = CDIVR (P ~N O DEB , 2, 1))

GASP Flies Used

None.

Permanent Attributes Accessed

FCD IVR (node , claspr , destn) -

- fraction of flow diverted

2 - rate/level delay index for diversio ns

FCRAT (destination node , claspr)

IRR - pointer to recei pt rate for destination node in DTABLE

(CDIvR-l)
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Verb Inputs

From Call in~ Program

In /SUPC/:

RCPTR I - receipt rate

RPAS RI - receipt passing rate

From DBOXST. None.

F rom RLDLY.
Function Value - delayed diverted rate.

Verb Outputs

To DBOXST.

Arguments -

OBOX - name of PDS dataset

Cl - coord i nates to use , current node

DIVAMT - diverted amount to be removed from oldest OBOX cell.

To RLDYL.
Arguments -

DIVDLY - d ivers ion delay index

DIVRAT - rate of d iver ted flow .

To ABOXST.
Arguments -

OBOX - name of PDS dataset

Cl - coordinates of PDS dataset , destination node

Third - level of materiel diverted for due-ins at destination

node.

To FCSTKS (destination, node, class).

2 - actua l due in level incremented .

To UDDRA 1.

Arguments -

DORAT - delayed diverted rate to increment rece i pt rate

Second - destination node number , negative

Third - index of rate stack to search for node in DTABLE

Fourth - top switch of zero indicates no action if destina-

tion node cannot be found in rate stack.

(CDIvR—2)
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Programs Ca l l ed
Verbs. None.

Other. ABOXST , RLDLY , R L N I X , UDRRA 1 , PERMDS .

Inpu t/Output Files Used

None.

(CD IV R-3)
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CDMDS
S/s/S4
3/74

CDMDS (MSw)

General Descr i ption
Processes a demand rate (continuous flow ) by sp litting i t i n to t hree

parts - passed , filled , and back ordered . The flow so split is that for class

CLAS , priority PRI , and subclass M , specified in /SUPCJ. Also , accumulates

rates of demand from more than one individua l nodes into overafl rates for

this node.

The demand arriva l ra te is determined from the rate stack in DTABLE

and al tered by the splitting factors in MGTSF. The passing rate and issue

from stock rate are calculated as:

DPASR I  = (1 - DACC) * DAR I

IFSRI  = PFILDI  (DAR I - DPASRI)

where PF ILDI is the probibi l i ty of fi l l  from PS1 .

Assembler Inputs
Argumen ts.

MSW - i f  eq ual to 0 , use CLASH ins tead of CLAS from /SUPC/

- i f  pos itive , indicates management class ti to use.

Parameter Slots.
- obtain fil l  rate in ZSWT

2 - process unfilled stockage list demand (e.g., back ordered)

Examp les
CDMDS can be used in PSi of CSUP after the priority PRI has been set

in /SUPC,’. It can also be used separatel y to process incoming demands at

a support node as shown here :

RLOOP (P = * FCRAT $

= CLAS , MSET ,

CD MDS (P = 0 $

1 = TFILL $ + DEMAND SATISFAC .

2 = CP NBO) , + PAS SED DEMANDS
I n this case RLOOP sets the coordinates required from the FCRAT datasets.

(cDMDs-l)
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GASP F i l es Used. No ne
Permanent Attributes Accessed

FCDMD (node , claspr) - a l l  e l emen t s
FCSTKS (node , class) -

AOHL - ac tu a l  on ha nd leve l
I F S R  - i s s ue f r o m s tock r a t e
BOR - back order rate

Verb Inputs

r rom Call ing Progra m .

I n /SUPC/:

Cl - coordinates (node , class)

C2 - coord inates (node , c laspr )

From PSI.

In /ZMAWSY/ :
ZSWT — f i l l  rate

From PS2.

In /SUPC/ :

B ORI  - back order  ra te
BOPRI - back order and passing rate

F rom IRSTK.

Fu nction Value: location in DTABLE of demand rate for this node

Verb O u t p u t s

To IRSTK.

Arguments:

KRLNOD - node number

DARP( IXD) - demand arriva l rate pointer word to DTABLE

To PS1 .

In /VRBGSP/ :
PARAM (NPRMS ,.) - demand f i l l  rate curve factors

I n /ZMAWSY/ :

IZSWT - index of PARAM array values to use for f i l l  rate

d i s t r i b u t ion
(CDMDS-2 )
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To PS2.

In /SUPC/ :

DARI - d emand arriva l rate

DPASRI - demand passing rate

IFSR I - issue from stock rate

To C a l l in g Progra m.

I n /SUPC/:

DPASR I and DPASRN - demand passing rate

DAR I and DARN - demand arrival rate

IFSR I and IFSRN - issue from stock rate

BOR I and BORN - back order rate

BOPR I and BOPRN - back order and passing rate

Prog rams Called.

V e r b s .  Non e

Other. GETSET , P E R M D S , V A L E L , CLASS , I R S T K .

I nput/Output Files Used. None.

(cD MDS-3)
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C I C P D
S/S/S4
4/7L~

C I C P D

Genera l Descr ip t i on
Simulates response of ICP and depot system to demands in terms of a

delay by (customer , priority, sup ply class , mgt class). Assumes variables

H , RATPS , IXRLC in /SUPC/ have been set. The output rate for the current
M—c ias s is set into IFSR I in /SUPC/ , wh ile the outp ut aggregated over all

M-classes is accumula ted in IFSRS in /SUPC/. Al so assumes H—class sp l i t t i n g

factors have been set into SFM in /SUPC/.

Assembler Inputs

Arguments. None .

Parameter Slots.

- IFSR I (M) may be alter ed before being sent on. One example

is to send part of the issue rate in full contain er loads from

a depo t .
Examples

CICPD can be used to respond to a demand rate with a delayed issue rate.

I t must be preceded by verbs wh i ch set M , DL Y M , RATPS , and IXRLC in /SUPC/.

RLOOP (P = FCRAT $ + LOOP ON INCOMING RATES

CLSPC , CLAS , H OLY , MSET ,

CICPD (I = FCASN (1 = FCLOD . . .
TOCCP (P = 1) + SEND RECEIPT RATE

GASP Files Used. None .

Permanent Attribu tes Accessed

FCDMD (node , clas pr) -

5 - delay index for f i l l  time

Verb Inputs

From Cal I ing Progra m.

In /SUPC/:

M - index of management class to use

RATPS - variables from FCRAT dataset includin g pointer words

to rate stacks in DTABLE

(C IC PD—l)
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IXRLC - index to coordinates of FCRAT in RLC array i n /LC/

CLAS H - management class code

DLYM - management class delay i ndexes

From IRSTK .

Function Value - index to rate in DTABLE

From RLDLY.

Function Value - d e l a y e d  i s s ue f rom stock ra te

From PS1.

In /SUPC/:

IFSRI may have been al tered .

Verb Outputs

To PSi .

I n  /SUPC/ :
IFSR I - issue from stock rate

IXRLC — index to FCRAT coordinates in RLC

To I RSTK.

Arguments:

KRLNOD - node number to search for in rate stack

DARP - demand arriva l rate pointer to OTABLE stack

To RLDLY.

A rg u m e n t s:

Fi rst - index to ra te / leve l  delay to use

Second - issue rate to be added to delay dataset

To MDLY Da taset.

M th element - index to delay for  M c l a s s

To Ca l l i n g  Program.

In /SUPC/:

IFSR I - issue from stock rate for current M class

IFSRS - accumulated issue from stock rate for all M classes

handled in this pass

Programs Called

Verbs. None.

Other. CLASS , I R S T K , PERMDS , RLDLY , SETEL , V A L E L .

Input/Output Files Used. None.

(C ICPD -2 )
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CI SSU
S /S/S Li
3/7 14

CISSU (IRR , TOPSW)

General Descri ption

Con tinuous supply iss ue verb for all M classes. Converts sum of issue-

agains t-back order and issue-from-stock rates for a demand source to a

return flow rate. lABORS and IFSRS in /SUPC/ are the rates whose sum ,

delayed by FCDMD .6 is converted to the top entry i n  the  ra tes  s tack

pointed to by FCRAT .(3+ND+ I RR) , for class CLAS and priority PRI and node

( RLC ( l  . I XRLC)
Assembler I nputs

Arg uments.

IRR - index to the rece i p t rate pointed to in FCRAT to update

TOPSW - top switch; if 0, no action w i l l  be taken if KRLNOD

entry i s no t f o u n d ;  i f  not zero , up da te top en t ry in

rat e stack i f KRLNOD entry is not found .

Parameter S l o t s .  None.

Examp les
CISSU can be used to issue materiel which has been combined fron one

or more management classes.

MLOOP (1 = CDMDS (P = 0 S

1 = CPNBO)),

S U M X I  , + SUMS OVER M CLASSES

CISSU (P = 2 , 1. ), + I S S U E S  FROM S I N G L E  CLASS

CPASS.

GASP Files Used

None.

Permane nt Attributes Accessed

None.

Verb Inputs

From C a l l i n g  Program.

In /SUPC/:

lABORS - issue against back order rate

(C ISSU -l)
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I FSRS - issue from stock rate
NRCTS - number of receipt rates in FCRTYP dataset

IRCT P - array of indexes to receipt rate entries in DTABLE

stack

ND - number of demand rates in FCRTYP dataset

In /RLSYS/:
KRLNOD - rate/level node number

From UDRR. None.

Verb Ou tputs

To UDRR.

Arguments -

F i r s t  - va l ue to update rate with

Second — update rate fo l lowing KRLNOD entry In stack
Third — pointer to stack in DTABLE to update

Fourth - top switch , as input in CISSU .

Prog~rams Called

Verbs. None.

Other. UDRR .

I nput/Output Files Used

None.

(C I SSU—2)
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CISU I
• S/S/S4

1/75

CISU I (MSW , IXR , TOPSW)

General Descri ption

Continuous supp l y issue verb for an individual customer. Issues rate

IFSRI (M) in /SUPC/ throug h return stack poin ted to from FCRTYP(RLC(* ,IXRLC)) .

(IXR+ND+2). IFSR I is thought of as an issue rate to an individual customer.

(IFSRN is issue ra te to more than one customer.) H can be the index of a

class number in a MGTCL dataset. When this is so , it has usuall y been set

e l sewhere  by modules such as MSET and MLOOP. This case can be handled by

setting argument MSW=O. If M is not assumed to be set elsewhere , a v a l ue

can be specified to permit valid references to array I F S R I  by sett ing

arg ument MSW to the desired va l ue , e.g. 1.

Assembler  Inputs
Argumen ts.

MSW - set M = MSW if M greater than 0.

IXR - i n d e x  to recei pt rate pointe r in FCRTYP dataset , i.e.,

receip t rate path for issues

TOPSW - indicates whether the return rate to be upda ted i s  the

next one after the one for the current node (TOPSW=O.) or

the top one i n  the stack even if there is none for the

current node (TOPSW= i .)

Parame ter Slots. None.

Exa mp les

C I SU I can be used at a suppl y node which is suppor ting a number of

nodes , i n d i c a ted by their FCRAT datasets

R LOOP (P = *FCRAT $
• 1 = CLAS , MSET ,

CDMDS (P = 0 $

= TF ILL $

2 CPNBO)

C I S U I  ( P = 0 , 2, 1.), + ISSUE STOCK

(cl su I— l )
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CPAS I ( P = 0 , 1), + PASS DEMANDS
+ NOT FILLED

GASP Files Used

None.

Permanent Attributes Accessed

None.

Verb I nputs

From Calling Prog ram.

I n  /SUPC/ :
M - management class index

NR — number of receipt rate paths

ND - number of demand rate paths

IFSRI - issue from stock rate

I RPTR - pointer to receipt rate stack in OTABLE

From UDRR. None.

Verb Ou tputs

To UDRR.

Arguments -

First - IFSR I to update rece i pt rate

Second - update successor entry to KRLNOD entry in rate

s tack

T h i r d  - pointer to rate st~ ck to update

Four th - top switch as input to C ISU I

Programs Calle d

Verbs. None.

O ther. UDRR.

~j~p~ t/Output Files Used

None.

( C I s u I — 2 )
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C LAS
S/S/S 4
5/74

C LAS

General Description

Sets variables in /SUPC/ for class and node number. Determines

ccordi nates of FCRTYP rate dataset to set Cl and C2 coordinate arrays

with node , c l a s s , and priority. FCRTYP may be either EXRAT or FCRAT .

Assembler Inputs

Argum ents. None.

Parameter Slots. None .

Exarnp l e~
CLAS can be used i nside an RLOOP to set /SUPC/ variables for each

rate dataset found in the loop .

RLOOP (P = ~FCRAT $

= CLAS , MSET ,

CDMDS , ... )
GASP F i l e s  Used

None.

Permanent A ttributes Accessed

PRIORY (node) - priority codes at node

Ve rb Inputs

From Ca l l i n g  Progra m.

In /SUPC/:

I X R L C  - index to coordinates of FCRTYP rate dataset in RLC

a r ray

FCRTYP - name of rate dataset type to obtain coordinates of.

Verb Outputs

To Calling Program.

In /SUPC/:

Cl - coordinate array (node , class)

C2 — coordinate array (node , claspr)

CLAS - c lass  code
( CLAs— l )
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PRI - priority code

I P R I  - index to priority In PRIORY dataset

CLASPR - c lass 100 + p r i o r i t y
Programs Called

Verbs. None .

Other.  PERMDS.
I nput/Output Files Used

None.

(CLAS—2)
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CLRXN
S/S/S 4
5/ 74

C L R X N
General Descr iption

Cl ears array XN In /SUPC/. XN is the array which accumulates stock

status variables over one or more customers to a node.

Assembler Inpu ts

Argumen ts. None.

Parameter Slots. None.

Exam_p les
CLRXN can be used inside an RLOOP to clear FCSTKS holding var iables

for each new EXRAT da taset that is looped on.

RLOOP (P EXRAT $

1 = CLAS , CLRXN ,

CSUP ... )
GASP Files Used

None .

Permanent Attributes Accessed

None.

Verb Inputs

From Call i ng Program. None.

Ve rb Outputs

To Calling Program.

In /SUPC/:

XN - cleared to zero.

Programs Ca l led
Verbs. None.
O ther. CLEAR .

Input /Output F iles  Used
None .

(c LR xN— 1)
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C L S PC
S/S/S’+
5/714

CLSPC

General Descri ption

Cl ears /SUPC/ arrays X I , XN , and X I S .
Assembler Inpu ts

Argumen ts. None.

Parameter Slots. None.

Exa mp les

CLSPC can be used at a node to insure tha t all stock status arrays

are cleared when verb CSUP is not being used .

SUPRT. RLNOD (P = -~SUPRT , 12.) ,

CLSPC ,

RLOOP (P = *FCRAT $

= CLAS , MSET ,

CDMDS (P = 0 $

= TFILL $

2 = CPNBO)

CISU I (P = 0, 2, 1),

CPA SI (p = o, I ) ) ,

~SUPRT. 2

GASP Files Used

None.

Permanent Attributes Accessed

None.

Verb Inpu ts

Fro m C a l l i n g  Program. None.

Verb Ou tputs

To C a l l i n g  Program.

In /SUPC/:

XI — array cleared to zero

XN - array cleared to zero

(cLS PC—l )
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X IS - array cleared to zero

WSUM - set to zero

CSUM - set to zero

Pr~~rams Called

Verbs. None.

Other. CLEAR.
I n ~ ut/Ou tput Files Used

None .

(CLSPC —2)
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CPALL
S/S/S 14
1/75

C PALL

General Descri ption

Passes all authorized stockage list (ASL) demand , back orders none .

For use in PS2 of CDMDS.

The verb  se ts
BORI  = 0.

BOPRI = 0.

DPASRI = DARI

where BORI = back order rate

BOPRI = back order passing rate

DPASR I = demand passing rate

DARI = demand arrival rate.

Assembler Inputs

Argu ments. None .

Parameter Slots. None.

Examp les

CPALL can be used i n PS2 of CDMDS to pass all demands.

CDMDS (P = 1 $

= TF ILL S

2 = C P A L L  )

GASP Files Used

None .

Permanent Attributes Accessed

None.

Verb Inputs

From Callin g Program.

In /SUPC/:

DAR I - demand arriva l rate.

Verb Outputs

To C a l l  i n ~ Progra m.

( CPALL— 1)
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I n  /SUPC/ :
BORI - back order rate

BOPRI - back order and pass rate

DPASR I - demand passing rate.

Programs Called

V erbs. None.

O ther. None.

Input/Output Files Used

None.

(CPALL- 2)
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CPAS I
S/S/ S4
1/75

CPAS I (MSw , IXD)

Genera l D e s c r i p t i o n

Updates rate of passed demand for the node and flow class at FCRTYP

(RLC (;:, IXRLC)) . Demand path IXD is  used . DPASR I (M) is the pass ing rate
put into the flow. DPA SRI is thoug h t of as the passing rate for an individua l

account , as opposed to DPASRN , w h i c h  i s  the  pass i ng r a t e  for  an aggrega t ion

of accounts. M represents a particular class in an MGTCL dataset , or i t

may be just an index to permit valid references to DPASRI. The forme r conno-

tat ion is ind i cated when argument MSW = 0, the latter when MSW ~ 0. Whe n

115W = 0, t he va l ue of M a l r e a d y in /SUPC/ is used . I t is assumed to have

been se t e a r l i e r  by a module such as MSET or MLOOP.

Assembler Inpu ts

Argumen ts.

MSW - switch to ind i cate us~ of M i n /SUPC/

IXD - index of demand path in FCRTYP to use

Parameter Slots.

- Define rate/level links

Exa mp les

CPA SI is used to pass demands for a single class from a node that are

not f i l l e d  at this node. The index to coordinates in RLC must be set , such

as in RLOOP :

RLOOP (P = FCRAT $

= CLAS , MSET ,

CDIIDS (P = 0 $ + DEMAND PROCESSING

= TF I LL $

2 = CPNBO ) ,

CJSUI (P = 0, 2 , 1.), + I S S U E  STOCK
CPAS I (P = 0, 1)) + PASS DEMA~iDS NOT F I L L E D

GASP F i l e s  Used. None.
Permanent Attributes Accessed. None .

(cPAS I -l)
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Verb In puts

From Callin g Program.

I n  /SUPC / :

IXRLC - index to coordinates of FCRTYP in RIC

ND - number of demand pa ths i n FCRTY P
RATPS - elements of rate pointers in FCRTYP

From PSi . None .

From UDDR. None .

Verb Outpu ts

To PSI.

I n  /RLSYS/ :

LKOST - link dataset type name

LKCDS - coordinates of LKDST

I X D R A T  - index to first demand rate pointer in LKDST

IXRRAT - index to first recei pt ra te pointer in LKDST

To UDDR.

Ar ’~uments -

Firs t — demand passing rate

Second - node n u m b e r  of demand rate in s tack -
•

Th ird - pointer word to demand rate from FCRTYP

Four th - bo tt om swi t ch , 1 reques ts that f i r s t  (bottom)

en try of the stack is updated if the entry

for the specified node can not be found .

Programs Called

Ve rbs. None .

Other. UDDR .

In put/Output Files Used. None .

(CPAS 1-2)
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C PASS
S/S/S14
3/7 14

CPASS (IxR )

General Descri pt ion

Updates rate of passed d emand for the node and CLASS/PRI at FCRTYP

(RLC (~~, IXRLC)) , where IXRLC is in /SUPC/. This consists of appl y in g U D DR

to DPASRS ~n /SUPC/  ~r demand path IXR.

Assemb ler inputs

Ar guments.

IXR - index to demand path in FCRAT to be updated

Parame ter Slots.

- define links for rates pointed to from FCRAT .3 (demand rates)

and FCRAT . (IXR + 2 + ND) (receipt rate)

Examp les

CPASS can be used to update the demand passing rate at  a suppor t  node.

DPASRS m ust have been calculated

RLOOP (P = FCRAT $

= CLAS , SFM ,

MLOOP (1 = CDMDS (P = 0 $ + LOOP THR H-CLASSES

1 = CPNBO )),

S U M X I  , + SUM OVER M-CLASSES

CISSU (P = 3, 1.), + ISSUE THRU R3

CPASS (P = I $

= RLDLK (P = NODEUU , 0.))),

GASP Files Used. None.

Permanent Attributes Accessed. None.

Verb Inputs

From Call ing Program.

In /SUPC/:

IXRLC - index to coordinates of FCRAT in array RLC in /LC /
ND - number of demand path p o i n t er s  in FCRAT

DPA SRS - demand p a s s i ng  ra te
(CPA SS— l )
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From UDDR. None.

Verb Outputs

To UDDR.

Argu ments -

DPASRS - demand passing rate

KRLNOD - node for which demand rate is to be updated

DARP - pointer to first demand path in FCRAT

Fourth - bottom switch , 0 indica tes no action if KRLNOD

entry is not found in stack.

Progra m s C a l l e d

V erbs. None.

Othe r. UDDR .

Input/Output Files Used. None .

( CP ASS—2)
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CPNBO
S/S/S 14
6/7 14

CPNBO
General Descri p t ion

Passes and does not back order ASL demand that cannot be filled from

stock. (For use in PSi of CDMDS.) Demand passing rate (DPASRI) Is deter-

mined by

DPA SR I  = DARI - IFSR I

wh ere DARI = demand arriva l rate

FSRI = i s s u e  f rom s tock r a t e .

Assembler Inputs

Argum e n t s .  None .

Parameter Slots. None.

Examp les

CDMDS (p = 0 $

= TF ILL $

2 = CPNBO ) + NO BACK ORDER ON PASSED

+ DEMANDS
GASP Fil es Used

None.

Permanent  A ttributes Accessed

None.

Verb Inpu ts

From Ca l l i n g  Prog ram.

I n  /SUPC / :

DAR I - demand arriva l rate

IFSR I - issue from stock rate.

Verb Outputs

To Calling Program.

In /SUPC/:

BORI - back order rate

DPASRI - demand passing rate

BOPR I - back order and pass rate.

(cPNB0—l)
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Programs Ca l l e d

Verbs. None .

O ther. None .

Inpu t/Output Files Used

Non e .

(CPNB0-z)
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CRC PT
S/S/S
3/74

CRCPT (MSw)

General Descri pt ion
This module processes rece i pts for continuous supp ly representation .

The receipt stream for class CLAS and pr io r i t y  PRI is sp l i t  into passed ,

inventor ied , and iss ued-against -backorders rates.  These rates from indivi-
dua l nodes are also accumulated across sources , that is different receipt

paths to the node. The following equations update the recei pt rate , passing

rate , fill—due-ins rate , and issue against back orders rate ;

RCPTR I = RCPTRI  + incoming rate in DTABLE

RPASR I = RPASRI  + (1 -RACCS) i ncom i ng rate in DTABLE

FD IRI = RCPTRI - RPASRI

IABORI = PF I LBI FD IR I

where PF ILB I is the back order f i l l  rate from PSI.

Assembler Inputs

Arguments.

tiSW — If zero , use class CLASM for accessing

I f  positive , set M = 115W .
Parameter Slots.

- Derive back order fil l  rate for current receipts

2 - Divert or otherw i se adjust receipt stream

Examples

CRCPT is usal l y used in PS1 of CSUP to process rece i pts

CRCPT (P = 1 S + USE FIRST M CLASS

= WBF IL $ + CALCULATE FILL RATE

2 = CDIVRT (P = ~ NODEA , 2,1))

+ D I V E R T  R E C E I P T S TO NODE B

GASP Files Used . None.

Permanent Attributes Accessed

FCRCPT (node , claspr) - all elements

FCRAT (node , ciaspr) - receipt rate pointer words

( CRCPT —I )
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Verb Inputs

From Calling Program.

In /SUPC/:

Cl - coordinate array (node , class)

C2 - coordinate array (node , claspr)

CLAS - class designation

PRI — priority

From PSi .

In /ZMAWSY/;

ZSWT - back order fil l  rate

From PS2.
In /SUPC/:

Adjustments to RCPTRI and RPASR I

From IRSTK .

Function Value - i ndex to rece i pt rate for KRLNOD in DTABLE

Verb Outputs

To PSI.

In /ZMAWSY/:

IZSWT - i ndex of dis t r ibut ion to use in array PARAM

In /VRBGSP/:

PARAM (IzSWT ,°) - distribution va l ues for back order fi l e

To PS2.

In /SUPC/:

RCPTR I - rece i pt rate

RPASR I - rece ipt passing rate

To Calling Pr~~ ram.

In /SUPC/;

RCPTRN and RCPTR I - receipt rates for all sources and indivi-

dua l source

RPASRN and RPASRI - rece i pt passing rate

FDIRN and FDIR I - f i l l  due-in rate

IABORN and lABOR ? - issue against back order rate

(CRC PT-2)
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Prog ra m s C a l l e d

Verbs. None.

Other. CLASS , IRSTK.

Input/Outpu t Files Used. None .

(CRC PT-3)
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CREPL
s/s/s4
5/74

CREPL (IxD)

General Descri pt ion
Continuous supply replenishment verb. Generates replenishment rate

on basis of current va l ue of REPLR in PDS dataset FCSTKS (RLNOD , CLAS M).ll.

Assembler Inputs

~~~uments.

IXD - index of demand path for rep lenishment

Parameter Slots. None.

Exa mp les

CREPLR can be used to update the demand rate from a node w ith REPLR

from /SUPC/

MLOOP (1 = CSUP (P = o $

1 = CTI (P = 0),
CREPL

CRCPT (P = 0) $ )

GASP Files Used

None.

Permanent Attributes Accessed

FCRAT (node , cla ss) -

IXD + 3 - index to demand rate stack in DTABLE.

Verb Inputs

From Callin g Program.

In /SUPC/:

REPLR - replenishment rate

In /RLSYS/ :

KRLNOD — rate/leve l node number

Verb Outputs

To UDDR.

Arguments -

(CREPL- 1)
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Firs t  - rate to update stack entry w i t h  REPLR
Second - update successor entry to KRLNOD entry in  s tack
Third - pointer to rate stack in DTABLE
Fourth - bottom swi tch , update bottom entry in stack if

KRLNOD entry is not found

To Calling Program None.

Programs Called

Verbs.  None .
O ther. CLASS , GETSE T , P ERMDS , U DO R.

Ir ~put/Output Fi les Used

None.

(cREPL- 2)
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C R T I
S/S/SLi
1/75

CRTI ( I xR )

Genera l Description

R e c e i v e s  t u r n — i n  s h i p m e n t s  (like those generated by CSTI) and enters

them i n t o  the  I X R - t h  r e c e i p t  s t r e a m  of F C R T Y P  fo r t he cu r ren t node a nd the

f l o w  c l a s s  g iven in ATR IB( Li).

Assembler Inputs

Argumen ts.

IXR - index to the receipt path to be used for receipt of turn—ins

Parameter Slots. None.

Examples

CRT I is placed i n a subnode which can then be addressed by CST I when

a stock turn- in is generated .
NODEA . RLNOD (P = -

~ NODEA , 1.) ,

CSTI (P = NODEB , 2 $
I = RTURN (p = 0), NODEB .2)

NODES.  
• --

+ RECEIPT OF TURN -INS

/2/ RLNOD (p = NODEB , 2 .),

CRT I (P = 2) + TURN-INS ADDED TO R2

GASP Files Used. None.

Permanent Attributes Accessed.

Ra te dataset of name FCRTYP (node , clas pr) -

ND - n umbe r of demand paths

IRCTP (ND + IXR) - receipt rate pointer

V e r b  I npu t s

From Call i n g  Progra m.

in /VRBGSP/ ;

A ttributes of the shipment are in ATRIB as follow s

4 - flow class number 1000

5 - a m o u n t

(CRTI-1 )
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7 - name of rate pointers dataset type whose receip t rate

is to be updated.

From UDDRA 1. None .

Verb Outputs

To UDDRA 1

Arguments -

AOHL/TSTEP - increment to receipt rate

Second - 0 indicates update of entry for KRLNOD

Th i rd - index to receipt rate stack in DTABLE

Four th - top swi tch , 0 ind i cates no action if KRLNOD entry
i s  no t found

To Callin g Program. None.

Programs Called

Verbs. None.

Other. UDDRA 1 .

Inp ut/Output Fil es Used. None .

(CR1 1-2)
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C S MAP
S/S/S4
6/714

CSMAP

Genera l Descri ption

This module maps continu ous suppl y variables from one node to one or

more othe r nodes under the direction of the NODMP datasets . This can be

used to merge a node with ano t her  one fo r  a g g r e g a t io n purposes  d u r i n g  a

mode l run.

Assembler Inputs

Arguments. None.

Parame ter Slots. None.

Examp les

CSMAP should be used with i n  an RLOOP so that the node and class

coord inates are a v a i l a b l e  in C l .
RLOOP (P = EXRAT $ + LOOP ON EXOG . RATES

= CLAS , C L R X N ,

ACSUP( ), + SUPPLY P R O C E S S I N G
CSMAP ) , + MAP TO NEW NODE

+ WHEN NODMP DATASET
+ E X I S T S

GASP Files Used. None .

Permanent Attributes Accessed

NODMAP (old node) - a l l  elements

FCSTKS (old node , class) - all e l e m e n t s

EXRAT (old node , class) - a l l  elements

OBOX (old node , class) - all e l e m e n t s

FCSTKS (mapped nodes , class) - a l l  elements

EXRAT (mapped nodes , class) - a l l  elements
OBOX (mapped nodes , class) - all elements

FCDMD (old node , claspr) - all elements

FCDMD (mapped nodes , claspr) - all elements

FCRPT (old node , claspr) - a ll elements

(CSMAP-l)
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FCRPT (mapped nodes , c laspr ) - a l l  e lements
MDLV (old node , c laspr , source of suppl y node) - a l l  e lements
MDLV (mapped nodes , claspr , source of suppl y node) - a l l  elements

Ve rb Inputs

From Cal I ing Program.
In /SUPC/ :

CI - coordinate array (node , class)

From RLDREV . None .

From DMAP. None .

Verb Output s

To RLDREV.

Argumen t s  -

First - ar ray of fractiona l cell va l ues from old node OBOX

Second - TOLD from old node OBOX

Third - number of cells in old node OBOX

Fourth - value of 1 indicates other than ma teriel boxcars

Fifth - array of cell valu es from mapped node OBOX

Sixth — TOLD from mapped node OBOX

Seventh - number of cefls in mapped node OBOX

To DMAP.

Arguments -

Firs t - array of MDLV elements from old node

Second - array of MDLV elements from mapped node

Third - fraction of old node values being mapped

To Callin g Program. None.

Programs Called

Verbs. None.

Other. PERMDS , IUNPK2 , DMAP , R L D R E V , CLAS S .
Input/Ou tput Files Used. None.

(C5MAP -2 )
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C SR PT
S I S/s  Li
6/74

C S R PT

Genera l Description

Continuous supp l y report verb. Prints reports on supp l y variables in

PDS datasets FCSTKS , FCDMD , and FCRCPT for each supp l y node in the model.

Two reports are printed , examples of which are included with this module

write-up.

Assembler Inputs

Arguments. None.

Parameter Slots. None.

Examples

CSRPT can be included in the standard report node ZRPRT or anywhere

else in the model descri ption .

ZRPRT . ... , CSR PT ,

GASP Fi les Used

None.

Permanent Attributes Accessed

FCSTKS (all nodes , all classes) — all elements

FCDMD (all nodes , all classes — all elements

FCRCPT (all nodes , al l classes) — all elements.

Verb Inputs

From Calling Program. None.

From IDSLON.

Arguments -

First - pointer to first word of dataset in DSPOOL

Third — number of elements in dataset.

Verb Outputs

To IDSLON.

Argument -

Second - name of PDS dataset to loop on.

To Ca lli n g Program. None .

(CsRPT-l)
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~~~~~~ms Cafl~d

Verb s. None .
Oth er. CLEAR , IDSLON , LIN.

jj~put/Outpu~ Fil es Used
None .

(CSRPT-2)
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THE BDM CORPOR ATI ON

CST I
S/s/s 4
1 /75

CSTI (DE 5TN , IXR )

General Descr iptio n

Verb to generate continuous stock turiv-in shipments. Turn-in stocks

to DESTN . Fraction FCD IVR.l of AOHL Is turned in via a shipment throug h

PSI . DBOX and ADIL at DESTN node are up dated.

Assembler Inputs

Arguments.

DESTN - name of destination node for turr .’-ins

IXR - index of receipt rate path to use for turn -ins.

Parameter Slots.

- send discrete shipment of turn-ins to dest ination node.

Examp les

CSTI can be utilized to generate turn-in shipments from one node to

another. Verb CR11 is desi gned to rece i ve these shi pments.

NODEA. RLNOD (P = ~NODEA , 1.),

CST I (~ = *NODEB , 2 $
= RTURN (~ = 0), 1’CNODEB.2)

NODEB.
+ RECEIPT OF TURN-INS

/2/ RLNOD (P = I~NODEB , 13.),

CRT I (p = 2).

GASP Files Used

None .

Permanent Attributes Accessed

FCSTKS (node, class).l -

AOHL - actual on hand level

FCD IVR (node, class , destination node).l -

DIVFAC - fraction of AOHL to be diverted

FCSTKS (destination node , cl ass) .2 —

AD IL - actual due in l evel , incremented

(csTI —I )
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FCRCTP (destination node , claspr) .5.s-IXR -

RACC - recei pt accommodation

Verb Inputs

From Calling Program.

In /SUPC/:

Cl - coordinate array (node , class)

PRI - priority

From PSi p. None.

From ABOXST. None .

Verb Outputs

To ABOXST.

Arguments -

First - name of boxcar dataset to use , OBOX
Second - coordinates of boxcar dataset at destinat k node

Third — quantity turned in.

To PS i.

In /MAWVRB/:

Attributes of the shipment , in HOLD , are :

4 - flow class 1 000 + 15

5 - amount being turned in

6 - priority

7 - name of rate pointers dataset type throug h which

flow is being represented .

Programs Called

Verbs. None.

Oth er. ABOXST , CLASS , PERMDS , RL N IX.
Input/Output Files Used

None.

(csTI — 2)
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CSUP
S /S/S
3/74

CsuP (MSw)

General Descri ption

This is the general control node for continuous supply operations.

Parameter slot I is used to set the auxiliary variables in common area

/SUPC/. PS2 is used to define supply demand and receipt links for a node .

CSUP updates stock status for a class of supp l y in terms of rates of demand ,

ordering, passing, back ordering, receipt , and issue . CSUP calculates stock

status in a different way during the model warmup, that is before time TWARM .

Also at the beg inning of warmup , the order shi p time (osi) measuring boxcars

are filled with the due-out l evel for the perceived order ship time .

The basic elements of the stock status are updated by the following

equations:

ADOL = ADOL + TSTEP (B0R - lABOR)

DOHL = DOHF ‘ SDAR
AOHL = AOHL + TSTEP ((FDIR - lABOR) + TIR - IFSR)

AD I L  = AD I L + TSTEP ~~ (REPLR + BOPR - FDIR)

SDAR = SDAR + (TSTEP/RTBAS) (DAR — SDA R )
SREPLR = SREPLR + (TSTEP/RTBAS) (REPLR - SREPLR)

POST = (POST - TSTEP) + (TSTEp/PosT) POSTC

where POSTC is the OST for the materiel which has just come in as a rep le-

nishment rate

REPLR = (DOHL - AOHL) + (SREPLR ‘~ POST - (ADIL - ADOL))

/POST + IFSR + BOR - BOPR

The variable names used are defined in Table 1 1 1 — 9  for the FCSTKS PDS

da taset. The special warmup equations wh i ch rep lace some of the above are :

AOHL = DOHL
AD IL = (REPLR + BOPR) POST

SOAR = DAR
REPLR = OAR - DPASR

SREPLR = REPLR

(csup—i)

IV—55

I- 

~~~~~~~~~~~~~~~~~~~~~~~~~ 



- -- -- ~~~~~~~~~ ‘ --- - -~~~~ - - ‘  ----- -

ITHE BDM CORPORATION

Assembler Inputs

Arguments.

MSW - If MSW = 0, the verb accesses FCSTKS data for a management

class.

If MSW ~ 0, the verb accesses FCSTKS for a class.

Parameter Slots.

- set auxiliary variables in /SUPC/ and update externa l rate

2 - define links (setup)

Examp les

CSUP is generall y used within an RLOOP which determines the class to

be considered .

RLOOP (P = ‘ EXRAT $
= CLAS , CLRXN ,

CSUP ( P= l  $
= PLOOP (1 = PRSPL ,

CDMD S ( P = l  $

CRCPT ( P= I  $ . . .)) $
2 = RLRLK ( ) ,  + DEFINE

RLDLK ( ) ) ) )  + LI NKS
GASP Files Used. None.

Permanent Attributes Accessed

FCSTKS (node , class) or

FCSTKS (node , clasm) - all elements

EXRAT (node , class) - fraction of rate that is in a priority group
FCRCPT (node, claspr) - recei pt accommodations

Verb Inputs

From C alling Program.

In /SUPC/:

Cl - node and class coordinates

C2 node and claspr coordinates

PRI — priority

(csuP-z)
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From PSI.

In /SUPC/:

STKS - array of FCSTKS elements , poss i bl y al tered by ve rb s
in PS i .

From PS2. None.

Verb Ou tp ut s
To PSi.

In /SUPC/ :
Cl — node and class coordinates

C2 - node and c l a s s  coord ina tes
PPI — priority

STKS - array of FCSTKS elements

To PS2. None.

To C a l l i n g  Program. None .

Programs Ca l led
Verbs. None.

Other. ABOXST , DBOXST , GETSET , PERMDS , SETSET , CLASS , CLEAR .

Inpu t/Output Files Used. None.

(CsUP-3)
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CT I
S/S/S Li
6/74

CTI (Msw)

General Description

This verb se ts the turn-in rate from P05 dataset EXTI (node , class) .2

i nto XN (M ,lO) In /SUPC/. The value of the M to be used should have been

set previousl y if MSW = 0. Otherwise the va l ue of MSW w i l l  be used for M.

Assembler Inputs

A rguments.

MSW - 0, use M as set in /SUPC/ to desi gnate management class

index in da taset MGTCL.

Positive , set N to MSW.

Parameter Slots. None.

Examp les

CII can be used to set the turn—in rate in PSi of CSUP for use in

aggregating over N—classes in CSUP.

MLOOP (1 = CSUP (p = 0 $
= CII ,

CREPL ,

CRCPT (P = o ) ) )

GASP Files Used

None.

Permanent Attributes Accessed

EXII (node , class) .2 -

TIRI - turn—in rate for individua l node.

Verb Inputs

From Calling Program.

In /SUPC/:

Cl - coordinate array (node , class) .

Verb Outputs

To Calling Program.

(CII — 1 )
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In /SUPC/:
TIRN (M) - turn-in rate from all sources for the N-class.

Programs Called

Verb s. None.

O ther. PERMDS .

input/Output File s Used

None .

(CTI- 2)
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DUPD I
S/S/S4
5/75

DUPD I
General Descri ptio n

Special verb to reflect duplicate ordering at a node by incrementing

due-in leve l and the leve l in OST measuring boxc ars.

Assembler I npu ts

Arg uments. None.

Parame ter Slots. None.

Examp les
DUPDI can be used in PS2 of CDMDS

RLOOP (P = )‘IFCRAT S

1 = CLAS , MSET ,

CDMDS (P = o $
= IFILL $ + DEMAND FILL

2 = CPALL ,

DU PD I
PASSL ) )

GASP Files Used

None.

Permanent Attributes Accessed

FCDMD (node , clas pr).6 -

DAC - demand accommodation

FCSTKS (node , cl.~’ ‘,) .2 —

ADIL - actual due -in le’.’ei .

Verb Inputs

F rom C a l l i n ,g Progra m.

In /SUPC/ :

Cl - coordinate array (node , class)

C2 - coordinate array (node , claspr)

1XRLC - index to coordinates of FCRTYP dataset in RLC array

in /LC/

(DuRDI -1)
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IFSRI(M) - issue from stock rate for Mclass

In /DSS1+L/:

IFSRL — issue from stock rate loss

From ABOXST. None .

Verb Outputs

To ABOXST.

Arg uments -

Firs t - name of boxcar dataset , OBOX
Second - coordinates of OBOX dataset

Third - amount to be added to boxca r for OST measuring

To Calling Program. None.

P rogra m s Ca l led
Verbs. None.

Other. ABOXST , PERMDS.
I nput/Output Files Used

None.

(DUPDI-2)
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LA RPL
S/S/ SLi
5/75

LARPL (MSW , IXD)

General Description

This model multip lies the norma l rep lenishment rate , REPL R , by a look

ahead forecast factor to inflate the rep lenishment demand. The factor is

stored in PDS dataset LAFCJ . The demand rate , IXD , is updated with the

inflated value.

Assembler  Inputs

Arguments.

MSW - if 0, use M va lue in /SUPC/ to determine management c l a s s

to use

- if p o s i t i v e , set N = MSW.
IXD - index to the demand rate pointer  in FCRAT dataset

Pa rameter S lots.  None.

Examp les

LARPL can be used in PSi of CSUP to update the replenishment  rate at

a supp ly support node.

MLOOP (1 = CSUP (p = 0 $

= LARPL (P = 0, 1),

CRCPT (P = 0 ) ) )

GASP F i l e s  Used. None.

Permanent Attributes Accessed.

LAFC (node).2 -

LAF - look ahead factor

FCRAT (node , claspr) -

IXD+2 - pointer to rate stack to update

Verb Inputs

From Callin g Program.

In /SUPC/:

N - N class index to use if MSW = 0

CLAS = class of supp l y

(LARPL- I)
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CLASM = managemen t class of suppl y
PRI = priority

From UDDR. None .

Verb Outputs

To UDDR.

Arguments -

F i r s t  - replenishment rate to update demand rate wi th
Se cond - the successor entry to th is  node ent ry  is to be updated
Thi rd  — pointer word to rate stack to use in DTABLE
Fourt h - bottom swi tch , 1 indicates that botom entry in st a c k

is to be updated if KRLNOD entry is not found .
To C a l l i n g  Program. None.

Programs Ca l led

Verbs.  None.

Ot her. UDOR , PERMDS.

Input/Output  F i l es  Used. None.

( LARP L-2 )
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MD ENS
s/s/s Li
6/74

MD EN S
General Description

This verb accumulates weight and cube contribute d by the Issue from

stock rate IFSR I for each management class for la ter use by RDENS in

ca l c u l a t in g  average dens i t y  in a receipt  r ite  for a c l a s s .

Assembler  Inputs

\rguments. None.

P arameter S lo ts .  None.

Examp 1e;~
Th is  verb can be used a f te r  the issue from stock rate for an Mc lass

has been se t .

RLOOP (P = ~‘~FCRAT $
= CLSPC , CLAS , MDLV , MSET ,

C ICP D , + FILL BY NDOE , PRI , AND MCLASS

MDENS),  + N CLASS DENSIT Y

TOCCP (P = 1 $ + UPDATE RECEIPT RATE

1 = RDENS)

GASP F i l e s  Used

None.

Permanent A t t r i b u t e s  Accessed

CLATTR (Mc lass)  - c l ass  a t t r i b u t e s

- dens i t y  (weig ht per vo lume )

Verb Inputs

From Call i ng Program.

In /SUPC/ :

(FSRI(M) - issue from stock rate to an individua l account

for an Mclass

M - index to management class to use.

Verb Outputs
Io Callin g , Program.

(MDENS- I)
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I n /SIJPC/:

WSU M - cumula t ive  we igh t  of ma te r i e l  in IFSRS
CSUM - cumulative cube of materi el in IFSRS.

Programs Called

Verbs .  None.

Ot her . PERMDS .
Inpu t/Output Files Used

None.

(MDENs —2)
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MDLV
S/S/Sk
5/74

MDLV
Genera l Descri ption

This verb re trieves the PDS dataset MDLV (demand node , claspr , source

node) into array OLYM i n /StJPC/. i f the dataset does not exist , one is

created , assigni ng rate/ l~’vel delay indexes from FCDMD (source node .

cla smpr).5 for each Mcl .e~ at th is source node.

Assembler I nputs

A rguments. None.

Parame ter Slots. None.

Examp les
MDLV can be used inside an RLOOP to set management class delay i ndex es

i n /SIIPC/ before verb CICPD

RLOO P (P = ~‘FCRAT $
= CLSPC , CLAS ,

MDLV , MSEI ,
CICPD )

GASP F i les  Used
None.

Permanen t Attributes Accessed

MDLV (RLC (1 , IXRLC) , claspr , RLNOD) —

Delay indexes for management class f i l l

MGTCL (node) - management class codes

FCDMD (node , clasmpr).5 - index of rate/level fil l  time delay

Verb Inputs

From Calling Program.

In /SUPC/:

I X R L C - index to coordinates in RLC of FCRTYP dataset

CLASPR - classm 100 + priority

RLNOD - current node number

(MDLY-l)
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Verb Outputs

To Calling Program.

In /SUPC/:

DLYM - array of rate level delay indexes for fill time .

Programs Cal led

Verbs .  None.

Other .  PERMDS .

Input/Output F i l es  Used

None.

(MDLY- 2)
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MSET
S/S/S4
1/75

MSET

General Descri ption

Sets Mclass index , N , in /SUPC/ as the location in PDS dataset MGTCL

(RLNOD) in which current flow class , CLAS , appears . M = 0 is re tur ne d i f

CLAS is not found or the dataset is not found .

Assembler Inputs

Argu ments. None .

Parameter Slots. None .

Examp les

MSET can be used anywhere cha t a management class has been set into

the variable CLAS , for examp le in an RLOOP or FCRAI datasets for management

classes.

RLOOP (P = ~FCRAT $
= CLSPC , CLAS , MDLV , MSET ,

CICPD ,

TOCCP )
GASP Fires Used

None .

Permanent Attributes Accessed

MGTCL (node) - codes for all management classes at this node.

Verb Inputs

From Ca l l i n g  Progra m.

In /SUPC/ :

CLAS - code for supply management class being considered.

Verb Ou tputs

To C a l l i n g  Program.

In /SIJPC/ :

M - index of management class in GMTCL

CLASM - management class code

SFM(M) — splitting factor for this Mclass , set to 1. since

CLAS = CLASM .

(MSET—J )
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Pr o~ rarn~. Cal led
Verbs. None.

Othe r. PERMDS .
F i les  ~~~~

None.

(MSET-2)
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PASS L
S/S/S
5/75

PASSL
General Descrip tion

Pass u n f i l l e d  loss demand from a node. The passing rate is altered

as f o llows :

DPASR I = DPASRI - IFSRL
IFSRL = 0.

DARL = 0.
where IFSRL = issue from stock rate for loss demands

DARL = demand arrival rate for losses.

Assembler Inpu ts

Arg uments. None.

Parame ter Slots. None.

Examp les
This verb can be used in PS2 of CDMDS to alter the demand passing rate.

CDMDS (P = 0 $
= T FILL $

2 = CPALL , PASSL ) + PASS ALL DEMANDS

+ PLUS LOSSES NOT FILLED.
GASP Files Used

None .

Permanent Attributes Accessed

None.

Verb Inputs

p rom C a l l i n g  Progra m.

In /SUPC/:

DPASR I - demand pass rate

In /DSS4L/:

IFSRL - issue from stock rate.

Verb Outputs

To C all in g Program.

(PAsSL— l)
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In /SUPC/ :
DPASRI - demand passing rate

In /DSSLL/ :

IFSRL - issue from stock rate

DARL - demand arriv a l rate .
t ’ ro~L

rams. Cal led

V erbs . None.

lt her. None .

Inpu t /Output Fil es Used

N ~ n t’ .

(PASS L —2)
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PRDSI
S/S/SLi
3/75

PRDST
Genera l Descri ption

This verb is desig ned for error checking purposes. It prints all

da tasets of the dataset type specified by number (not by name) in AIRIB(3) .

This verb can therefore be scheduled by a FILE card in node ZIN I T . A dump

of /DSTVPS/ is g iven if ATR IB( 3 ) is zero. This w i l l  y ield the dataset

type numbers. Control is returned to the calling program after the prin t

ou t is comp le ted .

Assembler Inputs

Arguments. None.

Para meter Slots. None.

Examp les

This verb can be p laced in a subnode of ZRPRT referenced by a FILE

verb in ZINIT.

ZINIT.

FILE (P = 1 $ 1 = RTURN (P = 0),  ~ZRPRT.lO) ,

ZRPRT.

/10/ PRDST .

GASP Files Used

None.

Permanent A ttributes Accessed

I n /DSTOR/:

DSTNAM - array of dataset type names

NELS - array of number of elements in each dataset type

NSETSD - array of number of datasets that exist of each type

ELN - array of element names for each dataset type

DSPOOL - array of va l ues in all datasets

(PRO 5T—1 )

IV-73



r --

~~~~

- — —
-

~~~ 

_ _

THE BDM CO RPORATION 

“ _ _ _ _ _

In /DPTRS/

COORD - coordinates of dataset 
type specifi ed.

~~~~jnu~~.

In /VRBGSP/

ATRIB(3) - index of requested 
dataset type in IDSTYPS/.

If it ~S zero, a 
dump of /DSTYPSI wil l  be made.

From IDSLOO .

Arguments —

Firs t - index to first element 
of dataSet in DSPOOL

Thir d - number of e~emen t5 
in dataset .

~~~~~~ ut~~~ 5
None .

To IDSLO0 .

t\r-gumen t -

Second - number of dataSet type 
to loop 0’ .

~~~~~~ ms Cajj~~~
V e r b s .  None.

IDSLOO , OMOST , PGHDR .

LOut ut F t1 ~ s U sed~
NPRNT - log ica l f i l e number for prin ted output.

(PRDST-2)
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PRS P L
S /S /S L +
3/74

PRSPL
General Descri ptio n

Determines portion of demand coming into current node from EXRAT

(node , clas) that is of pr ior i ty PRI in /SUPC/ , and assig ns this as demand

arrival ra te for FCRAT (node , ciaspr)

Assemb ler Inputs

A rguments. None.

Parame ter Slots. None.

Examp les
PRSPL can be used in side an RLOOP on da taset EXRAT to sp i l t  the

exogenous rate into priority streams .

RLOOP (P = ~‘EXRAT $
= CLAS , CLRXN ,

csuP (P = I $
= PLOOP (1 = PRSPL ,

CDMDS ... ) ) )

GASP Fi les Used

None .

Permanent Attributes Accessed

FCRAT (node , ciaspr) - pointer words to demand rate stacks in DTABLE.

V erb Inpu t s
F rom C a l l i n g  Program.

In /SUPC/:

XRAT - elements of EXRAT dataset

C2 - coordi na te array ~node , claspr)

IPRI - priority index to PRIOR Y

F I PG I (IPRI) - f rac t ion  of exogenous rate that is of p riority

IPRI

From IRSTI ( (first call).

Function va l ue - index to exogenous rate in DTABLE.

(PRsPL-l)
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From I RSTK (second call) .

Function va lue - index to demand arriva l rate in DTABLE .

Verb Outputs

To I RSTK.

Argumen ts -

Firs t - node number of entry In rate stack desired

Second - pointer word to rate stack in DTABLE.

P rog ram s Ca l led
Verbs. None.

O ther. IRSTK , PERMDS .

Input/Out put Fi les Used

None.

(PRsPL-2)
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RD EN S
S/S/S4
6/74

RDEN S
General Descri ption

Calculates density of flow for current rate by dividing total wei ght

= WSIJM by total cube = CSUM and p laces the va l ue in the rate attribute

dataset RATATT .2. If the dataset or density element does not exist , this

verb crea tes it.

Assembler I nputs

Arguments. None.

Parameter Slots. None .

Examp les

RDENS can be used in PSi of TOCCP if MDENS has accumulated the va l ues

for WSUM and CSUM in /SUPC/

MLOOP (1 = CICPD , + ISSUE BY CLASS AND PRI
MDENS), + ACCUMULATE DENSITY

TOCCP (P = 1 $ + U PDATE I SSUE RATE
= RDENS) + CALCULATE DENS I TY

GASP Files Used

None.

Permanent A t t r i b u t e s  Accessed

RATATT ( R I X D T ) .2 - densi ty of materiel in flow for RIXDT entry in

ra te stack.

Verb I nputs

From Ca lli n g Program.

In /SUPC/:

RIXDT - index to entry in rate stack in DTABLE to calculate

dens i t y  for

CSUM - cumula t i ve  volume of m a t e r i e l  in f low

WSUM - cumulative wei ght of materiel in flow .

Verb Outputs

To Calling Program. None.

(RDENs-l)
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Programs Called

Verbs. None.

Other. PERMDS.

Inpu t/Output Files Used

None .

(RDENS-2)
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RLSCN
5/5/5 1~

RLS GN ( I X R )
General Description

Generates exogenous shipments. An event with attributes

I TNOW
2 Des tination RLNODE

3 Priority

4 Weight of Mclass I to be shi pped

5 Weight of Mclass 2 to be shi pped

Causes UDRRA 1 to be c a l l e d  and the amount of the shi pment to be

converted to a rate in the FCRAT return flow link specified from the current

node to the destination node for the specified class and priority.

Assemb ler Inputs

Arg c~nen ts.

IXR - index to the receipt rate in FCRAT (destination node ,

clasmpr) to use for exogenous shi pmen ts.

Parameter Slo ts. None.

Exa,~,ples
RLSGN should be placed in a separa te subnode that can be addressed by

a FILE verb wh i ch reads in the attributes necessary.

Z I N I T .
FILE (P = 1 $ 1 = RTURN (P = 0) ,  NODEA .2)

NODEA.

/2/ RLNOD (P = ~NoDEA ,2),

RLSGN (P = 1) .

(RLSGN-l)
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GASP Files Used

None .
Permanent Attributes Accessed

MGTCL (node) - codes for management classes at this mode

FCRAT (destination node , clasmpr ) -

ND - number of demand pa ths
IRPTR - pointer words for receipt r a t e  stacks in DTABLE

CLATTR (c lasm) .l - density of Mclass.

Verb I nputs

F rom C a l l i n g  Program.

In /VRBGSP/:

ATRIB - attributes of exogenous shi pment

1 TNOW
2 Destination RLNODE

3 P r i o r i t y

Li Weig ht of Mclass 1 to be shipped

5 Wei ght of Mclass 2 to be shipped

In /RLSYS/:

RLNOD - current rate/leve l node number.

From UDRRA 1 . None.

Verb Outputs

To UDRRA I.

Arguments -

First - rate of flow to increment rate with

Second - indication to update the successor to the stack

entry associated with KRLNOD

Third - pointev to rate stack in OTABLE to be searched

Fourth - top switch , value 1. indIcates that entry farthest

up stream should be incremented If KRLNOD entry Is

not found.

(RL5GN- 2)
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To PDS Datasets.

RATATT ( R IX D T ) . 2  - densit y of materiel flow

FCSTKS (des t ina t ion  node , c lass )  .2 - actual due-in leve l

FCRCPT (destina tion node , cla s p r )  .5 + IXR - rece ipt accommodat ion .
Pro,g,rams Ca l led

Verbs. None.

Other. PERMDS , UDDRA 1.
I nput/Output Files Used

None.

(RLsGN-3)

111-81
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R LTG N
S/S/S Li
6/ 74

RLTGN
Genera l Descri ption

This verb generates exogenous turn—ins for all (node , class) combina-

tions for which there exist a PDS dataset of type EXTI.

Assembler Inputs

Arguments. None.

Parameter Slots. None.

E xamp les

This verb can be included in an exogenous demand generator node to

set the values in EXTI

EXDGN. RLDGN (P = EXRAT , 1 , 2, 0),

RLTGN ,

NXNOD $

GASP Files Used

None .

Pe rmanent Attributes Accessed

EXTI - all exogenous turn—in datasets

1 - index of random variable in PARAM that represents turn-in rate.

Verb I nputs

From Callin g Progra m. None.

From IDSLON.

Func tion va l ue - index to DSPOOL of first element in dataset EXT I

From DISTR.

In /ZMAWSY/ :

ZSWT — turn -in rate from distribution specified .

Verb Outputs

To IDSLON.

A rguments -

First - name of PDS dataset to loop on

(RLTGN-1)
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To DISTR.

Argument

First - index of random variable in PARAM array that

represents exogenous turn-in rate.

To PUS datasets.

EXTI
2 - current tur n-in rate.

To Callin g  Program. None.

Programs C a l l e d
Verbs. DISTR.

O ther. IDSLON .

Input/Output Files Used

None.

(RLTGN-2)

lv-8 4

- - ~~~‘ ~~~~~ ‘ .. ~~~~-_ .  -~~~~~~~~~~ ~~~~~ ~~~~~~ - -..~~~~~~~ ‘.



THE 8DM CORPO RAT I ON

SETPR
S/S/SLi
4/74

SETPR (PR)

Genera l Descri pt ion
Sets  the va r i ab l e  PRI In /SUPC/ to PR and the index IPRI to the pos ition

of priority PR in dataset PRIORY . Variables CLASPR and C2(2) are also set

to CLAS 100 + PRI

Assemble r I nputs

Argumen ts.

PR - priority code to use

Parame ter Slots. None.

Examples

SETPR can be used anywhere to specif y a par ticular priority at a node

or subnode.

GASP Files Used

None .
Permanent A t t r i b u t e s  Accessed

PR I ORY (node) - p r i o r i ty codes at this node.

Verb Inpu ts

F rom C a l l i n g  Program.

In /RLSVS/ :

RLNOD - rate/leve l node number

In /SUPC/:

CLAS - class of materiel being considered .

Verb Ou tputs

To Calling Progra m.

In /SUPC/:
PRI - priority code PR

IPRI - index to priority code

CLASPR - CLAS 100 + PRI

Pro,grams Called

Verbs. None.

(sETPR-l)
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Other. PERMDS.

Input/Out put Files Used

None.

(SEIPR—2)
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S FM
S/S/S4
5/74

S FM

General Descri ption

Ret r ieves  MCLASS— sp l i t t i n g  factors  f rom PDS dataset  M G T S F ( R L C ( 1 . IX R L C ) .
CLAS.RLNOD) in to SFM in /SUPC/.

Assembler Inputs

Arg uments. None.

Parameter Slots. None.

Examp les

SFM can be used at a node that processes different managemen t classes
defined in MGTCL dataset.

RLOOP (p = 
~FCRAT $

= CLSPC , CLAS ,
SE ll, MDLV ,

MLOOP (1 = CICPD) ,

TOCCP ( P =l  $ ) )

GASP Files Used

None.

Permanent Attributes Accessed

MGTSF (demand ori gina t ion node , claspr , source node) - factors to

sp l i t  a flow from originati on node in to flows in management

c lasses  at source node .
Verb I nputs

From Callin g Program.

In /SUPC/:

IXRLC - ndex to coordinates of FCRTYP rate dataset in RLC
a r r a y

CLASPR — class 100 + p r io r i t y

In /RLSYS/:

RLNOD - rate/leve l node number.

(S FM —I)

IV-8 7
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Verb  Outputs

To Ca l l i ng Program.

In /SUPC/:

SFM - array containing elements from MGTSF dataset

(ar ray is c leared to zero if dataset  is not found) .
Progra ms Called

Verbs. None.

O ther. CLER 1 , PERMDS .

I nput/Out put Fi les Used

None.

(SFM- 2)

IV - 88



- _ _

THE 8DM CORPORATION

S LOSS
S/S/S 4
1/75

SLOSS (Msw, I X D )
General Descri pt ion

Simula te random losses from inventories and the ordering of their

rep leni shment. The loss in a time period is computed in two stages. First

a random number is drawn and compared wi th SLOSS.1 to see whether there is

a loss. If there is , the fraction of the current inventory los t is deter-

mined by a call to VDISTR(QLOSS), where QLOSS , taken from SLOSS.2 , i s  t he

index of a probabili ty function described in PARAM . Rep lenishment is

delayed by delay SLOSS.3. The due-in level FCSTKS(Cl) .2 , is i ncreased by

the replenishment quantity, name l y the delayed rep lenishmen t rate mul t i p l i e d

by TSTEP . The rep lenishment ra te is entered into RATATT.l for the demand

ra te associated with the successor to the current node in the rate stack

poin ted to 
~
,y FCRAT(C2) .(IXD+2).

Assembler Inpu ts

Ar,,g~men ts.

MSW - if 0 , use CLASM for dataset coordinates

if posi t ive , se t M to MSW and use CLAS for dataset accessing

IX O - demand rate path to use for replenishment of losses.

Parameter Slots.

- def ine l i nks  in se tup pass
2 - convert rating to flow (e.g., UDDMD) .

Examp les

SLOSS can be used anywhere in a node when coordinates LI and C2 have

been set for an FCRAT dataset.

NODEA. RLOOP (P ~EXRAT $
= CLAS , CLRXN ,

ACSUP ( . . .  ) + DEFINE LINKS

SLOSS (
~ = 1 ,2 $

= BRLKD (P = 2 $
2 = RLDLK (P = ~NODEB , 0.) $

2 = UDDMD (P = 2))))

+ A special loss rep lenishment link is defined to NODEB.

(sLosS—l)
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GASP FM es Used

N~ n -

Permanent Attr ibutes Accessed

FCRAT (node , ciaspr ) - pointer words to rate stacks

SLOSS (node , class) -

- probabi lity of loss of inventory

2 - index to d ist r ibution in PARAM of quant ity los t

3 - loss rep l enishmen t delay

FCSTKS (node , clas s).l - actua l on hand level.

~-er b Inpu ts

From Calli ng Program.

I n /SUPC/:

Cl - coordinate array (node , class)

C2 - coordinate array (node , claspr)

From UNIFRM.

Argu ment

ZSWT - random number

F rom VDISTR.

In /ZMAWSY/ :

ZSWT — fraction of AOHL lost

From RLDLY.

Functio n Value - delayed rep lenishment ra te

From ABOXST. None.

Ve rb Outputs

To UNIFRM. None .

To VDISTR.

Argume nt - index of quantity lost distribution in PARAM

To RLDLY.

Arguments

Firs t - replenishment rate/level delay index

Second - loss replenishme nt rate

(SLOSS-2)
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To ABOXST.

Arguments -

First - name of boxcar dataset OBOX

Second - coordinates of boxcar dataset

Third - leve l to add to OBOX for OST calculation

To PDS da tase ts .

FCSTKS (node , claspr).2 - incremented ADIL

FCRCp’~ (node , claspr) — adjusted recei pt accommodations

RATATT (RIXDT) .1 - demand rate incremen t for losses

To PSI.

In /RLSYS/:

LKDST - name of rate dataset type for link stack poin ters

LKCDS - coordinates of rate dataset

IX D R A T  - index to demand rates in FCRAT

IXRRAT - index to receipt rates in FCRAT

To Callin g Program. None .

Programs Called

Verbs. DISTR .

O ther. ABOXST , PERMDS , CLASS , RLDLY , UDDRA 1 , UN IFRM .

Inpu t/Output Files Used

None.

(sLoss—3)
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SU MX I
S/S /S Li
3/74

SUMX I
Genera l Descri ption

A ggregates accross 1st index of X I into summary variables X IS. At

theater and CONUS in the DSS flow model. This corresponds to summar izing

across management classes to obtain the overall response to an account.

Assembler Inputs

Arguments. None.

Parameter Slots. None.

Examp les

SUMX I can be used after an MLOOP to sum stock status va l ues over all

management classes.

RLOOP (P = “~FCRAT $
= CLAS ,

SFM ,

MLOOP (1 = CDMDS (P = 0 $

= CPNBO)),

SU M X I

CISSU (P = 2 , 1.) ,
CRASS (P = 1)

GASP Files Used

None.

Permanent A t t r i b u t e s  Accessed

None.

Verb Inputs

From Ca ll i ng Program.

In /SUPC/:

X I - array equivalenced to stock status elements for an

individua l account.

Verb Output ;~
To Calling Program

(SUMxI-l)
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In /SUPC/:

X I S  - summary array for stock status variab les , aggregated

across 1st index of X I wh i ch is management class.

Programs Ca l led

Verbs. None.

Oth er. CLEAR .

Inpu t/Output Files Used

None.

(sUMx I -2)
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TF I L L
S/S/S 4
1/75

TF I LL

General Descri p t ion
Ve rb  to c u l c u l a t e  f i l l  rate d i s t r i b u t i o n  value from a tabular distri-

bution . Returns f(x), g iven x , where f(x) is expressed as a piecewise

li near function in OTABLE. IZSWT is assumed to contain the PARAM index

by which the table is identified . The table entries are pairs of the

form (x,f(x)).

Assembler I nputs

Argumen ts. None.

Parame ter Slots. None .

Examp les
TFILL can be used in PSI of CDMDS

CDMDS (P = 1 $
1 = TF I L L  $
2 = C B O  )

Statistics Collected

None .

GASP Files Used

None.

Permanen t Attributes Accessed

None.

Verb Inpu ts

F rom Calli n g  Program.

In /ZMAWSY/:

IZSWT - parameter index of table in array PARAM

ZSWT - x value

To XLI H E.

Argumen ts -

Firs t - index of distribution in PARAM array

Second - x value.

(TFI LL —I)
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Verb Outputs

From XLINE.

Fu nction va l ue - f(x) va l ue

To C a l l i n g  Program.

In /ZMAWSY/:

ZSWT - f(x) va l ue .

Programs Called

V erbs. None.

O ther. XLINE .

Inp ut/Output Files Used

None .

(TFI LL—2)
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TOC C P
S /S/S 4
4/74

TOCCP (IxR)

General Description

Starts a recei pt rate from a source node to a CCP or a customer. This

verb converts IFSRS in /SUPC/ into the top return rate in the IXR-th return

rate stack for the current NODE/CL/PRI reflected in the coordinates in RLC

(~ ,lXRLC) , where IXRLC is i n  /SUPC/. The pointer to the IXR-th return

stack is assumed present in RATPS(IXR+2) in /SUPC/, having been defined

during a setup pass. PSI is made available for adjusting the rate or its

attributes. For example , RDENS may be used in it to derive the density of

the flow in terms of WSUM and CSUM in /SUPC/.

Assembler Inputs

Arguments.

IXR - index to the recei pt rate to use for the issue from stock

rate from this node.

Parameter Slots.

- rate adjustments may be made through PSI (e.g., RDENS).

Examp les

TOCCP can be used at a source of suppl y node after IFSRS has been set

in /SUPC/.

RLOOP (P=~FCRAT $
= CLSPC , CLAS , MDLV , MSET ,

C I C P D , + FILL BY ACCT/PR I/CLAS

TOCCP) ,

~NXN 0D $
GASP F i l es  Used

None.

Permanen t A ttributes Accessed

None .

Verb Inputs

From Calling Program.

(Tocc p - i)
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In /SUPC/:

IFSRS - issue from stock rate accumulated over all M classes

RAIPS - elements of rate dataset

ND - number of demand paths in rate dataset

NR - number of receipt paths in rate dataset

From UDRR. None.

Verb Ou tpu ts

To UDRR.

Arguments -

First - IFSR to update rece i pt rate with

Second - the successor to rate stack entry associated with

KRLNOD w i l l  be up da ted
Third — pointer to rate stack to update

Fourth - top swi tch , va l ue of I. indicates that top stack

entry is to be up dated if KRLNOD entry is not found.

To PSi .

In /SUPC/:

IFSRS - issue from stock rate.

To C a l l i n g  Program. None.

Progra ms Called

Verbs. None.

Other.  UDRR.

I nput/Output Files Used

None .

(Toccp— 2)
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UD DM D
s /s/s Li
4/ 74

UDDMD (lxD)

Genera l Descri ption

This verb calls routine UDDR with a zero rate to update the demand

rate with the rate increme nt present in the PDS dataset RATATT .1 for the

specified rate stack entry.

Assembler Inputs

Arguments.

IXD - index to the demand rate stack pointer word in RATPS array,

i.e., wh i ch demand path to update.

Parameter Slots. None.

Examples

UDDMD can be used to transfer a rate increment in RATATT to the rate

stack for a node, where the RATATT value has been developed by another

• verb such as SLOSS. UDDMD should not be used for norma l demand path

updating since it ignores the standard demand rates such as DPASR and

REPLR In /SUPC/ and uses only the RATINC. Care should also be taken so

that UDDMD does not destroy a value in the rate stack that has alread y

been set in the rates pass , such as in UDRAT .

SLOSS (P = 1 , 2), + CALCULATE LOSSES
UDDMD (P = 2) + PLACE LOSS REPLENISHMENT

+ DEMANDS IN PATH D2

GASP Files Used

None.

Permanen t Attributes Accessed

None.

Verb Inputs

From Calling Program.

In /SUPC/:

DARP - array of demand and receipt pointer words from

FCRTYP dataset

(uoDMo-1)
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ND - number  of demand paths in FCRTYP dataset

From UDOR. None.

Verb Outputs
To UDDR.

Arguments —

First - 0 rate value t u- date demand stack , causes RATINC

in RATATT dataset to be used alone

Second - KRLNOD , positive va l ue indicates tha t successor

entry to KRLNOD is to be used
Third - pointer to rate stack in DTABLE to search

Fourth — bottom sw i t ch , I. va lue indicates that bottom
stack entry should be updated if KRLNOD entry

canno t be found.

To Calling Program. None.

Programs Ca l led
Verbs. None.

Othe r. UDDR.

j~p~i t/Output Files Used

None.

(UDDMD—2)
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UDRAT
S/S/S 4
4/74

UDRAT (IRPLP , IXD , IXR)
General Descri ption

Updates demand and return rates exiting a node for a class CLAS of

priority PRI with index IPR I . The demand rate stack updated is that pointed

to from OARP In /SUPC/. It is updated in terms of the passing rate

DPASR I (M). Unless IRPLP = IPRI. In which case the sum DPASRI(M) + REPLR

is used. The receipt rate stack updated is that pointed to by IRCTP( IXR) .

I t is updated in terms of the sum IFSRI(M) + IABOR I (M ) + RPASRI(M) .

Assembler Inputs

Arguments.

IRPLP — index to the replenishment priority, i f IRPLP = I PRI ,
then the rep lenishment REPLR is added to the demand

passing rate

IXD - index to the demand rate to update

IXR - index to the receipt rate to update , if 0, onl y demand

rate is updated .

Parameter Slots. None.

Examples

UDDMD can be used after CDMDS and CRCPT have calculated the proper

value For the rates in /SUPC/.

CSUP (P = i $

= PLOOP (1 = PRSPL ,
CDMDS (P = 1 $

= WBF IL $
2 = CBOP ) ,

CRCPT (P = 1 $
= W BFIL ) ,

UDRAT (P = 2,1 ,0) ) )
GASP Files Used

None .

(UDRAT- 1)
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Permanen t Attributes Accessed

None.

Verb Inputs

From Calling Program.

In /SUPC/:

M - index to management class in MGTCL dataset

IPR I - index to priority code in PRIORY dataset

DPASR I  - demand passing rate

REPLR - replenishment rate

I FSRI - issue from stock rate

I ABORI - issue against back order rate

RPASRI - recei pt passing rate

ND - number of demand paths in FCRTYP dataset

DARP — array of demand and recei pt pointers in FCRTYP

dataset
IRPTR - array of demand and receipt po nters in FCRTYP

data set

Verb Outputs

To UDDR.

Arguments -

First - demand rate to up date stack entry with

Second - KRLNOD , update successor entry to this node

Third - pointer to stack in DTABLE
Fourth - bottom switch , 1. va l ue indicates update of

bottom entry if KRLNOD entry is not found.

To UDRR.

Arguments -

First — receipt rate to update stack entry with

Second - KRLNOD , update the successor entry to KRLNOD entry

i n  s t ack

Third - pointer to stack in DTABLE

Fourth - top switch , 0. va l ue indicates no action if KRLNOD

entry is not found.
(UDRA T-2)
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To Calling Program. None.

Programs Cal led

Verbs. None.

Ot her. UDDR , UDRR .

j~~~t/Output Files Used

None.

(uDRAT-3)
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WRCKF
S/S/S4
1/75

WRC KF

General Descript i on

Special verb to turn off a war reserve node in the DSS models when the

fil l  performance has fallen be l ow a certain value. Checks war reserve fi l l

per formance against a threshold. When fi l l  for all classes has fallen be l ow

their respective thresholds , PSi + PS2 are executed to schedule advances of

stage sequence and execution of setup passes for de l ink i n g. Threshho ld is

in WR(Cl). l . Current f i ll rate is in FCDMD (C2).4.

Assembler Inputs

Arguments. None.

Parameter Slots.

I - R-de lay to schedule stage advance and del inking setup pass

2 - R-delay to schedule another stage advance , etc.

Examples

+

+ war reserve and theater safety l evel stocks

+

WRSL. RLNOD (P = ~
‘
~WR S L , 79 . ) ,

STGBR(P = 79$ l=~CONUS$ 7=~CONUS),

CL SPC ,

PL00P(P=;~FCRAT $
l=CLAS ,M SET ,

CDMDS(P=O$

l=TF ILL $
2=STG BR (P=79$

3=CPALL ,DUPD I ,PASSL)), +PAS S ALL DMD

CISUI(P=O ,3,l.) ,

STGBR(P=79$ 5=~CONUS),

CPASI (P=O ,l $
l=BRLKR(P= 3$

3=STGBR(P=79$

(wRcKF— l )
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6=DERLK (P=o))) , +DELETE ALL R LINKS

BRLKD (P=2$

l=STGBR(P—7 9$

2=ADDLK (P=~CONUS ,;~WR SL ,O. ,-l )s

+ADD WR LNK B E F O R E  CONUS ,D1
4=DEDLK(P=~WRSL))$ +DELETE DMD Dl

2=STGBR(P=79$

6=DEDLK(P=~;wRSL))))), +DELETE 2ND LNKS

STGBR(P=79$ 3=*WRSL .2), ~C O NUS
/2/ MLOOP(l =CSUP(P=O ,SETPR(P=l .),SLOSS(P=O ,O)),

WRC KF(i=RTURN(P=O) ,~zWRSL .3$ +SCHEDULE DELET I ON Or DMD LNKS

2=RTURN(P=242) ,~;WRSL .3) , +SCHEDULE DELETION OF RTRN LNKS

~CON U S
+

+ SUBNODE 3 - ADVANCE STAGE SEQ AND INITIATE SETUP PASS FOR DEL INKING

/3/ ADSTG(P = 7 9)
+ END OF NODE WRSL

GASP Fil es Used. None.

Permanent Attributes Accessed

P R I O R Y  ( n o d e)  - p r i or i ty codes f o r  node c l a s s e s
WR (node , claspr) -

- f i l l  ra te th re s h o l d
FCDMD (node , clas pr).4 — demand f i l l  ra te

Verb I nputs

From Call ing Prog ram.

I n /SUPC/:

Cl - coordinate array (node , class)

C2 - coordinate array (node , clas pr)

I n / R L S Y S / :

RLNOD - rate/level node number

Verb Outputs
(wRcKF-2)
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Fro m C a l l i n g  Progra m.

In /SUPC/ :

Cl - coord i nate array (node , class)

C2 - coordinate array (node , claspr)

In /RLSYS/:

RLNOD - rate/leve l node number

Verb Ouputs

To PSi .

In /MAWVRB/ :

HOLD( l ) - time for war reserve turn off

To PS2.

In /MAWVRB/:

HOLD( 1) - time for war reserve turn off

Programs Called

Verbs. None.

Othe r. CLASS , IDSLON , PER MDS .

Input/Output Files Used. None.

(wRCKE—3)
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