UNCLASSIFIED

AD 4143 7.4_}'

DEFENSE DOCUMENTATION CENTER

FOR
SCIENTIFIC AND TECHNICAL INFORMATION

CAMERON STATION. ALEXANDRIA. VIRGINIA

UNCLASSIFIED



NOTICE: Wwhen government or other drawings, speci-
fications or other data are used for any purpose
other than in connection with a definitely related
government procurement operation, the U. S.
Government thereby incurs no responsidbility, nor any
obligation vhatsoever; and the fact that the Govern-
ment may have formulated, furnished, or in any way
supplied the seid drawings, specifications, or other
data is not to be regarded by implication or other-
vise as in any manner licensing the holder or any
other person or corporation, or conveying any rights
or permission to manufacture, use or sell any
patented invention that may in any wvay be related
thereto.



414774

£

. R0
414774

e )
(:““ i:'.'u-—
v
¢l M
=

- N
s 2

s

63. q-r

TM 1088 002 oo

Business Management Game. Part H!

Institc hions fur the Use and Modificatior

of Program UMPIRE



TM-1088/002/00

TEGHNIGAL
MEMORANDUM

(TM Series)

This document was produced by SOC in performence of _U.S. Government Contracts

SYSTEM
Business Management Game, Part III: DEVELOPMENT
Instructions for the Use and Modification

of Program UMPIRE CORPORATION
2500 COLORADO AVE.
SANTA MONICA

Sandra Peterson

May 20, 1963 CALIFORNIA

The views, conclusions or recommendstions expressed in this document do not neces-
sarily reflect the official views or policies of agencies of the United States Covernment. A
Permission to guote from this document or to reproduce it, wholly or in part, should m

be obtained in advance from the System Development Corporation.

A-1159



20 May 1963 1 ™-1088/002/00

PREFACE

This document describes the use, modification and maintenance of
program UMPIRE, a program written in JOVIAL for the Philco 2000, to be
used in the play of the management game described in TM-1088. The
program can be used to replace some of the manual operations involved
in umpiring for this game, which is based on the Andlinger- Green
game described in the Harvard Business Review for March and April,
1958 by G. R. Andlinger.

While the document describes in some detail those umpiring functions
vwhich are unique to the use of the program, it relies heavily on
TM-1088 and TM-1088/001/00 for precise descriptions of those functions
which are common to players and umpires or to umpires with and without
the program. Since the program does not deal with the financial
statements, those aspects of umpiring which are concerned with them are
not covered.

The author wishes to thank Richard Gilinsky and Patricia Kenney for

their constant assistance and advice in the writing and checkout of
program UMPIRE.

Sandra Peterson
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BUSINESS MANAGEMENT GAME, PART III:
INSTRUCTIONS FOR THE USE AND MODIFICATION OF PROGRAM UMPIRE

1. GENERAL
1.1 RESPONSIBILITIES

The responsibilities of the umpires when the automated umpiring
function is used are somewhat different from their responsibvilities
vwhen the umpiring function is entirely manual. The umpires, should,
however, acquaint themselves with the responsibilities of the
umpires in the manual circumstance.

1.2 FUNCTIONS

The functions of the umpires in the automated umpiring mode of play
encompass three of the six functions listed in volume two of this
document, with one additional function.

1.2.1 Market

The following functions which deal with the market must be
performed manually by the umpires:

a. Arraying the market initially.
b. Decreasing the market as a result of sales.
c. Updating the market for the next quarter.

l.2.2 Sales

The following functions with respect to sales must be per-
formed by the umpires:

a. Determining product improvement on the basis of R and D
investment.

b. Determining sales probability based on advertising and
product improvement.

c. Determining sales.

d. Splitting sales if more than one company sells to a customer.

1.2.3 Consulting

The umpires must provide consulting services for the players
when they communicate their decision to purchase it by
indicating its cost on the Quarterly Report.
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1.3

1.4

1.2.4 Communication with the Computer

The umpires are responsible for communicating player ana
umpire decisions to the computer for each team. The
computer program UMPIRE will then produce correct Quarterly
Reports to be returned to the Board of Directors before

the next quarter begins.

ALLOCATION OF FUNCTIONS

The various functions performed by the umpires may be allocated in
any convenient way. If the umpires are located at any distance
from the computer, however, it is advisable to locate an umpire at
the computer to receive inputs by telephone. It is estimated that
onc umpire will be needed (acide from the umpire at the computer)
for four teams or fewer; if from 5 to T teams are playing, two
umpires will be needed.

RESTRICTIONS

The computer program UMPIRE imposes restrictions on three areas of
the game. The restrictions can be changed easily by slight program
modifications. (Sce Appendix III).

1.4,1  Number of Teams

The program currently provides for a maximum of seven teams
playing the game.

1.4.2 Copies of Quarterly Report

The line printer which is used by program UMPIRs co produce
copies of the correct GQuarterly Report to be returned to
the players will handle two types of paper: no carbon, or
one carbon (the latter is referred to as "two part" paper)
If no carbon is used, three copiec of the Quarterly

Report for each team will be produced. If carbon is used,
six copies will be produced.

1.4.3 Sales

The program currently provides that one team may meke sales
to no more than 10 customers in any one quarter.

STARTING POSITION

Copies of the program UMPIRE are available to provide for two starting
po.itions at the beginning of play. It 1is possible to modify the
program to begin at other points. (See Appendix III).
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2.1 NEW CORPORATION

The game begins with all corporations just starting in business.
To play the game with this beginning position, use UMPIRE deck 1.

2.2 NEW MANAGEMENT OF OLD CORPORATION

The game begins with each Board of Directors assuming control of a
corporation which has been operating for some length of time. Deck
2 of program UMPIRE is set up to begin at quarter 20, according to
the history and starting Quarterly Report gshown in Appendix I

and Appendix II, respectively, of volume one of this document. The
game board at the beginning of play is illustrated in Appendix III
of volume one of this document. If this starting position is to
be used, the umpires should consult section 2.2 of volume one to
insure that the players are given sufficient beginning information.

MARKET

The activities which the umpires must perform in conjunction with the
market are identical to those which must be performed in the case of
completely manual umpiring. The description of these activities and

the explanation of the methods can be found in vection 3 of TM-1088/001/00.

SALES

The functions of the umpires in the area of sales are identical to those
performed in the completely manual method of umpiring. Instructions for
these functions can be found in section 5 of T-1088/001/00.

CONSULTING

The consulting services which the umpires must provide in this umpiring
mode are the same as those performed in the manual umpiring mode, and
can be found in section 7 of volume one of this document.

COMMUNICATION WITH THE COMPUTER

Program UMPIRE is designed to operate on the Philco 2000 computer,
located in the SSRL facility in Santa Monica. It assumes responsibility
for all of the umpiring functions in the areas of Costs and Computations,
as well as the responsibility for determining salesman losses. There
are several umpire responsibilities which must be performed in order

for the program to perform its duties correctly.
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6.1

6.2

LOADING THE PROGRAM

When the umpires are ready for the program to perform its duties
for the first time, they must load the program into the core
memory of the computer. The umpire need only present the correct
deck of UMPIRE (deck 1 for new corporation, deck 2 for quarter 20)
to the computer operator to be loaded. The program will begin
operating once it is loaded.

INPUTS

The program will ask certain questions via the typewriter at the
computer console. The umpires should provide answers to the
questions on the typewriter. All answers will be numbers. A
sample of the typewriter messages and responses may be found in
Appendix I.

6.2.1 General Rules

Each time the program asks a question, it will type out
the question and provide a carriage return and shift to
upper case. In providing his response, the umpire shoula
do the following.

a. Type the ccrrect number and hit Carriage Return.

b. If an error is made, hit the Stop Code button. Begin the
response again. If an error is noticed after the Carriage
Return, it is impossible to recover. Because of this,
care should be used in entering values.

6.2.2 Number of Teams

In the first quarter to be played, the first question to
be asked by the progrem 1s "HOW MANY TEAMS ARE PLAYING."
Respond with a one digit number from 1 to 7 and hit

Carriage Return This question will be asked only once.

6.2.3 Quarter Number

At the beginning of each quarterly running of the umpiring
program, the following two lines will be typed:

"PLEASE ENTER THE FOLLOWING VALUES"

"QUARTER NUMBER"

The umpire should respond with the correct quarter number,
and a Carriage Return. If play begins with a new
corporation, the first quarter number should be 1. If deck
2 is used, the first quarter number should be 20.
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6.2.4

6.2.5
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Units Scheduled

After the Quarter Number has been entered, the program will
begin to ask questions for each of the teams in sequence,
from team 1 to the largest teeam number. All questions

will be asked for team 1, then all questions for team 2, etc.

As UMPIRE begins the processing for each team, it will type
the following lines:

"FOR TEAM __ " (the team number will be filled in)

"UNITS SCHEDULED"

The umpire should respond with the number entered by the
players on the "Units Scheduled" line on page one of the
Quarterly Report. If no number has been entered on the
Quarterly Report, enter zero. Follow the entry with a
Carriage Return.

Factoring

The next questions asked by UMPIRE for the team currently
being processed deal with "Current Factoring" specifications
as found on the Quarterly Report. The following lines

will be typed:

a. "BLOCK 2 FACTORING" The response must be the "Cash
to be Realized" item listed on the "A/R Block 2 @ 90%"
line of the Quarterly Report form. It is important to
note that the response must be in dollars to be
realized, not in number of units factored. Carriage
Return will cause the next question to be typed.

b. "BLOCK 3" The response must be the "Cash to be Realized"
item on the "A/R Block 3 @ 904" line on the Quarterly
Report form, followed by a Carriage Return.

c. "BLOCK 4" The response must be the "Cash to be Realized"
item on the "A/R Block 4 @ 806" 1line on the
Quarterly Report form, followed by a Carriage Return.

d. "BLOCK 5" The response must be the "Cash to be Realized"
item on the "A/R Block 5 @ 804" line on the Quarterly
Report form, followed by a Carriage Return.

In all cases, if no entry has been made on the Quarterly
Report form in the position specified, enter zero and hit
Carriage Return
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6.2.6

6.2.7

6.2.8

6.2.9
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Construction

The next line to be typed by UMPIRE is as follows:
"CONSTRUCTION." The umpire should respond with the total
cost of construction in this quarter for the team being
processed. The value can be found on the "Construction"
line of the Quarterly Report form. Enter the value and
Carriage Return.

Hiring

The next inquiry is made with respect to the hiring decisions
made by the team members. The line typed is: "HIRING.”

The umpires should respond with the total cost of the hiring
done by the team. The information can be found on the
"Hiring" line under Disbursements on the Quarterly Report
form. Enter the value and hit Carriage Return.

R and D

UMPIRE next requests the expenditures of the corporation in
this quarter on R and D. The line typed by UMPIRE is: "R
AND D." The umpire should respond with the value found on
the "R & D" line under Disbursements on the Quarterly Report
and a Carriage Return.

Consulting

The information requested by UMPIRE at this point is the
total cost of consulting services requested in the current
quarter by the team being processed. The umpire has the
responsibility of checking the computation of total
consulting costs. When the program types "CONSULTING"
respond with the total consulting fees found on the
"Consulting Fees" line under Disbursements on the Quarterly
Report and a Carriage Return.

6.2.10 Advertising

UMPIRE will next type "ADS." The umpire must respond with
the total pages of ads found to the left of the "Pages of
Ads" line under Disbursements on the Quarterly Report form.
It is important to note that pages, and not dollars, is the
unit of the response to this query. Follow the response with
a Carriage Return.
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In the area of sales the program will, under certain

circumstances, make more than one request for information.

The following lines are typed by UMPIRL:

a. " &I‘ES"

The umpire should respond with the total sales
made by the team in the current quarter.

The information

can be found on page two of the Quarterly Report, on the
"Units So0ld" line. Hit Carriage Return.

b. If the response made to "SALES" was not zero, UMPIRE
will type the following message:
"CUSTOMERS AND UNITS SOLD." The umpire is expected to
respond by:

1)

2)

3)

L)

5)

6)

Entering the number of the customer to vhom a sale
wvas made followed by a Carriage Return.

Entering the number of units sold to this customer
by the company being processed followed by a
Carriage Retur:

Repeating 1) and 2) until all customers to whom
sales were made by the company being processed and
the number of units so0ld to them have been listed.

If sales were made to 10 customers by the company,
sequence will automatically end and UMPIRE will go
to its next message.

If fewer than 10 customers were listed, the umpire
must terminate the sequence by entering customer
number zero and hitting Carriage Return.

UMPIRE will not accept more than 10 customers and
units sold for any one team.

6.2.12 Product Improvement

The next line typed by UMPIRE reads:

"PRODUCT IMPROVEMENT, 1 OR O " The umpire should respond
by entering 1 and Carriage Return if the team achieved a
product improvement in the current quarter, or O and
Carriage Return if no product improvement was achieved.

the
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6.2.13 Production Lines Junked

The next message typed by UMPIRE is:

" PROD LINES JUNKED." The umpire is expected to respond
with the number of production lines jJunked by the team
during the current quarter. This information can be found
on page one of the Quarterly Report on the "Production Line
Scrapped" line. If no entry was made by the team, enter
zero. The umpire must provide a Carriage Return.

6.3 OUTPUTS
The program UMPIRE will provide outputs of two kinds.
6.3.1 Sales Error

Since UMPIRE keeps records »f the number of units each team
has in inventory, it can recognize the fact that the salec
assigned to a team exceed the inventory of that team. If
this occurs, UMPIRE will reduce the total sales to the
number of units in inventory, but will not change the
listing of the customers and the units sold to them. The
umpire must correct this item himself. UMPIRE will warn
the umpire located at the console typewriter that this
error has occurred by typing the following message before
the next team is processed: "SALES HAVE BEEN REDUCED TO
THE NUMBER OF UNITS IN INVENTORY."

6.3.2 Quarterly Report

Program UMPIRE produces a quarterly report for each team.
(See Section 1.4.2). After processing all teams for one
quarter, UMPIRE will stop. At this time, the computer
operators should be instructed to print the PRINT tape.
The output will be the quarterly reports for all the teams
Playing. A sample of the Quarterly Report printed by
UMPIRE will be found in Appendix II.

6.4 RESTARTING UMPIRE

In order to restart UMPIRE for the next quarter, the umpire need only
instruct the computer operator to "advance” the computer. UMPIRE will
continue with the messages "PLEASE ENTER THE FOLLOWING VALUES" and
"QUARTER NUMBER." It is important to note that the computer must
remain idle until subsequent quarters are to be played. Due to its
responsibilities for "remembering," UMPIRE may not be removed from

memory between quarters of play.
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7. GAME BQARDS

The umpires are responsible for keeping their game boards for the teams
updated according to the decisions made by the team members, the umpires'
decisions, and the decisions made by UMPIRE. On receiving copies of

the completed Quarterly Report from UMPIRE, the umpires should pay
particular attention to the salesman losses, and record these events

on the game board.

8. EQUIPMENT

The umpires should have the same equipment available to them as
described in section 8 of volume one of this document.

9.  SEQUENCE
The sequence of activities to be followed by the umpires is as listed

in this section. References made are to other sections of this document
wvhich describe the particular function in greater detsil.

Umpiring Activities References

9.1 BEFORE PLAY BEGINS

9.1.1 Array the market ™-1088/001/00 Section 3.2
9.1.2 Set up game boards

a. Quarter 1 boards are empty
b. Quarter 20 TM-1088/001/00, Appendix TTT

9.2 AFTER BOARD MEETING

9.2.1 Determine accumulated R & D T™™-1088/001/00, Section 5.1
9.2.2 Determine product improvement (5.1.h) T™-1088/001/00, Section 5 1
9.2.3 Determine sales probabilities T™-1088/001/00, Section 5.2
9.2.4 Determine sales TM-1088/001/00, Section 3 3
9.2.5 Determine split sales T™™-1088/001/00, Section 5.k
9.2.6 Document sales TM-1088/001/00, Section >.5
9.2.7 Record team decisions on board TM-1088/000/00, Section 15
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a. Current factoring

b. Construction

c. Salesman hire

d. Units scheduled

e. Production lines scrapped

9.2.8 Run program UMPIRE Section 6

9.2.9 Update market for next quarter ™-1088/001/00, Section 3.4
9.2.10 Complete consulting forms TM-1088/001/00, Section 7
9.2.11 Receive QRs from UMPIRE Section 6

9.2.12 Update game board T™™-1088/000/00, Section 15
9.2.13 Give UMPIRE QR, consulting

forms and blank QR to players
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APPENDIX I

UMPIRE MESSAGES
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UMPIRE
HOW MANY TEAMS ARE PLAYING
2

PLEASE ENTER THE FOLLOWING VALUES
QUARTER NUMBER
1

FOR TEAM 1
UNITS SCHEDULED
0

BLOCK 2 FACTORING
0

BLOCK 3
o]

BLOCK L
0

BLOCK 5
0

CONSTRUCTION
180000

HIRING
50000

R AND D
5000

CONSULTING
0

ADS
0

SALES
0

PRODUCT IMPROVEMENT, 1 OR O
0

PROD LINES JUNKED
o]

FOR TEAM 2
UNITS SCHEDULED
0

BLOCK 2 FACTORING
0

BLOCK 3
0

BLOCK 4
0

BLOCK 5
o

CONSTRUCTION

™-1088/002/00
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Note that this entry is an error, and that the corresponding Quarterly Report
in Appendix II shows "0" totel salesmen.

150000

HIRING
3000

R AND D
5000

CONSULTING
0

ADS
0

SALES
o]

PRODUCT IMPROVEMENT, 1 OR O
0

PROD LINES JUNKED
0
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PH1 BGN
SSRL

PH1 END
PH2 BGN

SYBP Ol

PH3 BGN

UMPIRE

HOW MANY TEAMS ARE PLAYING
2

PLEASE ENTER THE FOLLOWINC VALUES
QUARTER NUMBER

20

FOR TEAM 1

UNITS SCHEDULED

7

BLOCK 2 FACTORING
18000

BLOCK 3
27000

BLOCK 4
16000

BLOCK 5
24000

CONSTRUCTION
0

HIRING
0

R AND D
5000

CONSULTING
2000

ADS
5

SALES
10

CUSTOMERS AND UNITS SOLD
2

3
5
L

TM-1088/002/00



20 May 1963 19
PRODUCT IMPROVEMENT, 1 OR O

1l

PROD LINES JUNKED

0

FOR TEAM 2

UNITS SCHEDULED

10

BLOCK 2 FACTORING
0

BLOCK 3
0

BLOCK &
80000
BLOCK 5
0

CONSTRUCTION
0

HIRING
10000

R AND D
0

CONSULTING
0

ADS
3

SALES
9

ﬁUSTQ&ERS AND UNITS SOLD

10
12

2l

T™-1088/002/00
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PRODUCT IMPROVEMENT, 1 OR O
0

PROD LINES JUNKED
0

T™-1088/002/00
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APPENDIX II

UMPIRE QUARTERLY REPORT
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APPENDIX III

MODIFICATIONS TO PROGRAM UMPIRE
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The program modifications provided in this Appendix will serve to change the
following limitations currently imposed by the program:

1)} The number of teams playing.
2) The number of copies of the Quarterly Report produced.
3) The starting position of the teams.

The restriction to 10 customers sold per team per quarter is not easily
modified, and will therefore not be included herein.

General

In general, the program modifications described here will require that the
JOVIAL deck of the program be modified and re-compiled. The deck exists in
two parts, each of which must be compiled separately. The last binary card
produced by Part I must be removed and the two binary decks must be put
together to produce the binary deck of UMPIRE for loading and operating.
The modifications described here will all be done to the second part of the
deck.

Number of Teams

In order to increase the maximum number of teams playing the game, the
following changes must be made to the second part of the UMPIRE JOVIAL deck:

1) Replace the card reading as follows:
TABLEQR VT7SDS$
with a card reading as follows:
TABLE QR V n 8 D § vhere n=maximum number of teams playing.

2) Replace the card reading as follows:
TABLE BOARD V7S D §
with a card reading as follows:
TABLE BOARD Vn S D § where n=maximum number of teems playing.

3) Alter preset cards as described below under "Starting Position."
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Copies of Quarterly Report

In order to increase or decrease the number of copies of the Quarterly Report
produced by program UMPIRE, the following change must be made:

In the Procedure defined by the following card:
PROC I'O'FOUR(INDEX) $
change the card currently reading as follows:

FOR J=0,1,2 $
to read as follows:

FOR J=0,1,n $ where ns=the number of copies desired minus one.
This limit applies when no carbon paper is used on the printer. If
two-part paper is used, twice as many copies will, of course, be
produced.

Sterting Position

Modifications to provide that the game begin at other points in time are
more extensive than those described above, and require that the game
actually be played up to the beginning point, with the board and Quarterly
Report being maintained through this playing. It further requires, as does
the changing of the number of teams, that the preset data for the items

in the tables QR and BOARD be changed.

1) Preset Values

The preset values for the items listed below must be changed to
reflect the situation at the beginning of the first quarter to be
played. Other items need not be changed.

a. B '"'CSH should reflect the Beginning Cash shown on the Quarterly
Re .rt for the first quarter to be played.

b. AR'PAR should reflect the Matured A/R @ $10,000 line under
Starting Cash on the Quarterly Report for the first quarter to
be played.

c. P'FACTR should reflect the Previous Factored A/R line under
Starting Cash on the Quarterly Report for the first quarter to

be played.

d. T'AV'CA should reflect the Total line under Starting Cash on the
Quarterly Report for the first quarter to be played.

e. Ai{'") .ould reflect the number of units in the second block
{Block 2) in the Accounts Receivable column on the game board

at the beginning of the first quarter to be played.
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f.

1)

J)

k)

1)

m)

n)

0)

p)

AR'3 should reflect the number of units in the third block
(Block 3) in the Accounts Receivable column on the game board
at the beginning of the first quarter to be played.

AR'L should reflect the number of units in Block 4 in the
Accounts Receivable column on the game board at the beginning of
the first quarter to be played.

AR'S should reflect the number of units in Block 5 of the
Accounts Receivable column on the game board at the beginning
of the first quarter to be played.

INVTY should reflect the number of units in the Inventory block
of the Production column on the game board at the beginning of
the first quarter of play.

WIP should reflect the number of units in the Work in Process
block of the Production column on the game board at the beginning
of the first quarter of play.

0S'1l should reflect the number of units in the first block of the
Construction column on the game board at the beginning of the
first quarter of play.

CON'2 should reflect the number of units in the second block of
the Construction column on the game board at the beginning of
the first quarter of play.

CON'3 should reflect the number of units in the third block of the
Construction column on the game board at the beginning of the
first quarter of play.

FID'l should reflect the number of units in the field block (Block
1) of the Salesmen column on the game board at the beginning of
the first quarter of play.

TRNG'2 should reflect the number of units in the second block of
the Salesmen column on the game board at the beginning of the
first quarter of play.

TRNG'3 shnuld reflect the number of units in the third block of
the Se’c.uen column on the game board at the beginning of the
first quarter of play.
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q) TRNG'lL should reflect the number of units in the fourth block

of the Salesmen column on the game board at the beginning of
the first quarter of play.

2) Preset Cards

The preset cards must conform to the following restrictions:

a) The cards must be punched only in columns 1 through 72.
b) The constants for preset must be punched as many times as the
maximum number of teams playing.

¢) The constants must be legal JOVIAL arithmetic constants with no
fractional bits.
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APPENDIX IV

PROGRAM LISTINGS
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PART I
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" !“” FEH UMPYRE A 7 U §
- ] NEBP LS

ITEr TENP & 45 S &

35

™-1088/002/00

TIEr JEAMIND h 1y P L0HIFgK TEAM

I16E~ RESPOND W 8 §

TIE~ BLANK W 30 P L0AL

ITEr QORI W 112 P

s

. ITEr QRe W 312 P _

) §

" TEAM NUMBER

- e QUARTERLY REPORY.

112m¢

119m(

TQUARTER NUMBER

Ir1er URIOD W 112 P 1128¢
BI1ASTING CaSH JTEMS SALES e
R oanD C LI
_ ITEr OR12 ¥ 132 P _ 1124t
YEGINAING CASH CUSTOMER UNTTS §0'n
o ACCUMUYLATED @ ANU D s
I1Te* UR14 W 112 P 1124t
MATURED A/R AT PAR e L
PRODUCT IMPROVEMENT ACHIEVED ) 8
__Lre~ yR16 & 112 P = ~ 112m¢
FRCM PAS! FACTORING
o ) B ) s
ITEX URSY W 117 P 13out
_JOYIAL AVATLAKLE "ASH .
) §
I7Er WR20 W 112 P 11om¢
A . 'S
ITFv QR21 ¥ 112 P 1120¢
CURFENT FACTORING. _ ~
K]
ITg~ GR22 » 3112 P 112m¢
. ) ) s
TIEv UM23 W 112 P 11om¢
AT 90 PERCENT 8LOCK 2 .
Y § -
. ITE~ WR24 4 112 P 119M¢
o i ) s
ITEr GR2S W 112 P 112m¢
I I S
116> GR26 » 112 P 119n¢
- ) 8
I7er QR27 » 112 P 112M¢
_ AY 80 PENCENT 4LICK o
e i Dmammet SRR . -
Tigr 0R28 » 112 P 11m¢
' s
ITEr GR2O W 112 ¢ 1196¢
dLuCK §
VeR 3 _— -
T16r QR3H w 112 P 112m¢
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o v GR 1290 R TP T
i iFTQ S}ACTORED AR 12

) §
__ 1Tgr QR32 W 12 P el — 312ut
S _ _ . 18 U
ITer QRIG ¥ 112 P 1120¢
DISELRSEMENTS JOTAL SALES
) s
I 2lgr QK36 W 122 P . 112u¢
FIXED CoST .
e R )
ITEr YR3I7 W 112 P 112M¢
PRODUCTION
) s
TIEM QR3G W 112 P L e - _ ¥ VL1 S
VARIABLE cOST .
e e SRS 0. SO i
ITE~ GRI9 W 112 P 11ou¢
UNITS IN INVENTORY
) 8
__TIEr_QRaD W 112 P . . 112u¢ -
SALES SALARIES
) 8 - _
T1Fr QRag W 112 P 1526t
UNITS IN wiP
)'s
CLTEr uRe2 W 2P 112MW¢ _
CONSTRAYUCTTCN cOST
. LI ] o — I
"11Er gued v n P {19¥i
HIR PERSONNEL
) 8
I1Er QRa6 W u.z P i o R ¢ ¥ LI I
R AND D EXPENSE BALTENEN LOST
I ) 8
Tier omea7 v 112°P - ' b8 § L1
¥Ch UUARTER NUPBEW LI |
ITE* QRaB W 112 P o 112M¢
ADVERTISING CXPENSE - “IN TRE FIELD T
L ]
YTew QRS0 W 312 P R Y L1 S
CCASULTING FEES In TRAINING 8L0CKk 2
L2 | -
ITer QR32 u? 112mt
1CTAL DISBURSEMENTS ’ C LocK 3
o AEGINATAG CASM R .
TtE» GRBd4d W 112 7 - — T T T T T B S E L1
91 0CK &
WAYURED An LY L J
ITer QRSS w 112 s12ml
CASH Lt]f1lmlstw!m’f T Tt T T T T T o rTmmm e
'S
R 4 £ {70 1.1 1. JRCTE © % 2 J T ’ - 1120¢
IN HIRING
TROW PASY FACTONIRG L2 | -
ITEr Q38 ¥ 112 P 119M¢
TTRUINY VaLUE ’ YOTAL SALESWNEN - :
TOTAL AVAILAGLE 7ASH )y 8
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PART II
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QUARTER 1

!¥{=701355u!"=!lF_f 7Vs

ITE* TEMP A 40 S S
ITEr TEAMINO M 30 8
ITEH REOPOND M B 8

JTEM BLANK W 10 8

30 GRY W 1312
TEr QRG M 112
TEM QRy0 ¥ 112

TTEM QR12 W 112

ITEr GRi4 W 112

TP QR1G M 132

ITEr QR1O M 112

ITEr OR20 N 112

ITEr QRr21 ¥ 1312

11Er QR22 M 112

ITEr QR23 ¥ 112

TTLr GR24 M 112

gTgr GRES M 418

ITE* ORr26 M 112

ITEn QP27 w 1312

1T Qrag ¥ 113

TEF OR29 M 112

Irgr QRY0 W 112

ITEr OR3L M 112

ITEr QRI2 M 112

ITEF QR34 W 432

ITEY ON36 w 112

ITEr GR37 M 112

ITEr OQR3Q M 122

ITEr ORJI9 ¥ 128

IYEr QReg ¥ 112

ITEr QReL W 133

ITEr gReg M 113

ITEN QRee v 112

TTCr ORa® w 118

ITEr QRe? ¥ 112

TIEP ONeg W 118

TP QRSO W 132

JTEN ORg2 M 313

ITCn QR34 ¥ 132

_1Er_QRSS M 3132

b4l ouio u 112

tIt” o 3

" ilg s
2389 OIDISIT " 38707 A 3138 V(AD) vird) viBoP) vIEQT) VISE) VipED)
VORUBY) PAINT 8
YOIL! COSTS R & 8 & ) INDEX OY OF PLANTE 0

(11243
TTTTTUITER COOVIFIED A A0 U
SEOIN 0.A8 6.E3A0 so.:(aao 22,9C3A0 26,0340 31,5C3A0 K0

ITEn COST)VAR A 40

$
0E6In 0,40 3,E3A0 2,2C3A0 1,9C040 2,00340 0,08340 €N

tng
YA'%I,OI vi808
ITEn GON)CEH A 48 8 8

BEQIN 6,E5A8 4,09A0 Co(’hl 4.EBAQ 4.E3AQ 4,E5A0 4.C5A0 EWD

ITER ARJPAR A 48 8 8
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BEGIN 0,AD O¢AD 0.A0 0,40 0,A0 0.,AD O.AD END
ITEN PIFACIA A 48'8 8 ' L
BEGIN 0oAD 00AD0 O0,A0 0,40 0,A0 0.,A0 0,A0 END JJPIFACTR;)
ITEM TIAVICA A 68 8 §

BEGIN 4,E920 ¢.ESAC 4,ESAQ 4,E3A0 4,ESAD 4,EB5A0 ¢,E%5A0 END
ITEn BL2SO0P A 483 8 S
BEGIN 0oAD OoAD 0,A0 0,40 04AD 0.AD 0,AQ0 END
ITEM BL3JIS0F A 40 S8 S
EEGIN O04A0 OoAD 0,AD0 O,AQ0 0,A0 0,A0 0.,AD END
ITEN BLEIROP A €8 5 8 . —
BEGIN 0oAD 0eAD 04AD O,AD 0,40 0.A0 0.AD END
ITEM BL90080P A 48 8 S .
EEGIN 04AD DoAD 04A0 0,40 0sAD 0+A0 0sAD END
ITEM ARJFACT A 40 8 S - Coa
BEGIN 0eAQ 0eAQ 0.AQ 0,A0 0¢AD 0¢AD 0.AQ END
ITEM FX)COST A 40 § §
BEGIN 04A0 04A0 0,A0 0,AD 0,A0 0,AD 0.AQ0 END
ITEM vICOST A 48 8 $
BEGIN 0,40 0¢AQ0 O,AD 0,20 0,A0 0,40 0,A0 END
JTEM® SALARY A 48 § § . .
BEGIN 0,AD O0.A0 0,A0 U,A0 0,A0 0,A0 0,A0 END
ITEM CONSTR A 48 § §
BEGIN 0oA0 0o¢AO O0,A0 0,40 O,A0 0,a0 0.A0 END
ITEm HIRE A 48 8 §
BEGIN 0oAD O0AQ OoAD 0,40 0¢AD 0.A0 0.A0 END
ITEr MD A 40 8 8
BEGIN QeAD 0oAD 00AD 0,40 0+AD 0+AQ 04Ap END
ITEM aDS A 40 8 8
BEGIN 0oAOD 0sAQ 00AO 0,40 04A0 D.AD 0.AQ END
1T€r CONSULT A 40 8 S
BEGIN Do 0eAD 0sAQ 0440 04AQ 0.A0 0.AQ EnD
ITE® DISONS a4 40 8 8
GEGIN 0.A0 O0AD 00AD 0,00 0oAD 0,40 0.AQ END
ITEm CA)LIDD A 40 8 S
EEGIN 0,AD O0,AD O,AD 0,A0 0,A0 0,A0 0,AQ END
ITEr PAGES A 30 U S
BEGIN 0,A0 00AQ O0,A0 0,40 D,AD 0.,AD 0.A0 END
ITEM SALES A 10 VU S
SEGIN 0,A0 0,0 0,AD0 0,40 0,A0 0,40 0,40 END
ITEr wEN A SO0 U S
GEGIN QoAQ OeAD O¢AD O0,AQ QoAD GeAD QoAD END
I76m CyrIRD A a0 8 8
BEGIMN 0.A0 QoAD 0,40 0,40 0,A0 0.A0 G.AD END
ITEr IMPRY ¥ 8
BEGIN 0 0 0 0 0 0 0 END 9 FOR INPRY))
ITEM FLDILSY A QO VUV S
GEGIN 0oAQ DeAQ 0¢AO 0,40 00AD 0440 Qehp END
ITEY OLEILSY A L0 VU S
BEQIN 0.0 OeAQ 00AQ0 0,40 00AD 0.A0 G.AD END
ITEM GLISLST A L0 VU S ) o e
BEGIN 0.A0 04AD 0,40 0,40 0,40 0.40 0.,A0 EnND : -
ITEM BLAILSTY A Q0 U S .
BEGIN 0sAQ0 00AD O00AD 0,40 04AD 04A0 0.A0 END
ITEM WIRILET A 40 U §
QEGIN 0,40 O0oAD O,AD 0,40 0,40 0,A0 0.A0 END

o . L1TEm PLOVAL A 40 8 § e
GEGIN 0.A0 0edD 0,A070,40 0,A0 B,40 S, AV END T T

Nt
TABLE GCARD V 7 8 D §
[ 13-3{N
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IYEn CASHIL A tﬂ
BEGIN Deald Q.al
ITEM ARJ2 A 30

h

Deal. n.Ao 0ea0 0eaD _00.A0 END

M-1088,/002/00

us
BEGIN 0¢AD 0,AD 0.‘0 0sAO0 0,A0 0,A0 0,40 END

Iten AR)3 A 20

us
BEGIN 04AD 04AD 0,A0 0,A0 0,AD 0,A0 0,A0 END

ITEM ARJ4 A 20 U S

GEGIN 04AD OoAD 04AD O0,AQ 00AD 0+A0 0,A0 END .
0440 0oAD 0+A0 0chp .

ITEr AR)S A 30 U S
BEGIN 0+AQ 00AQ DeAD
ITEM INVTY A 40 U §
BEGIN QoAD OsAD 04AD
ITEM WIP A Q0 U S
BEGIN 04A0 04AQ D.AD
ITEM SCWED A L0 U 8
BEGIN 04AQ O0sAQ 04A0
ITgr 08)1 A 20 U S
BEGIN 0,40 0+AD 0,AQ
ITEM CON32 A 0
GEGIN 04A0 044D
ITEM CONIY A 49
BEGIN 0,A0 0,40
ItEm CONIG
SEGIN 0,40
1TEM FLDIY
GEGIM 0,40
I7E6x TRNGIZ & 20 U S
REGIN 0oA0 OeAD 00AD
ITEM TRNGSD A SQ U S
REGIN QoAD 04AD 0.AD
1TEn TRNG)S A L0 VU S
QEGIN 0.AD 04AQ 0,A0
ITEM WIN)S A L0 V S
SEGIN 0,40 04AQ 0.AD

gne
7AILI R1080DS

[ 13
IT‘N cUsT A5V 8
SEQIM .0 ﬂol' Ool.
ITCM SOLD A
BEOIN 0.A0 005' Uol'

]
OE8In 2ounpInG))
rIR8Y,
sgeIn

0TRIONE @ ¢

1P LIRsONE S

0,40 Q00AD O4A0 QoAQ

0,400 _04A0 0sAD 0.AQ_

0,A0 04A0 0.AD 040
0,40 0,AD 0.A0 0.A0
0,40 0,A0_0,A0 0.AD
0,40 0,40 0,A0 0,A0
Uoh0 0440 04A0 04D
0,40 0,40 0,40 0,40
0440 0¢AD 0¢AQ 0oAQ
0440 0,A0 04A0 .40
0,40 0,A0 0,40 0,40
0,40 0,40 0,40 0.AQ

0oAD 0+A0 0¢AD 0.AD
0sA0 0¢AC 00AD 0.A0

04A0 GoA0 0eAG EN
0eA0 0,A0 0,40 END T

T)0)0ONE & spwnICH BETE NENTLOR) o NO OF TEANE))

({1
POR ¥ @ Go8sNENTIORI] §
(1)) ll’lOG(lOXﬂlll

TTTTTI0TNetY)

CCEPTY INPUTET)
ACTREC(T) s n.conuuttl ructontn A/RI)

L

SPEND(T) 8 rcOmPUTES TOTAL DIBBUASENENTSS)

PROVEC(T) § 3IQETS ACCUNULATED R AND D 53

QUITTEASIT) & s3DETERNINES SALESNEN LOST))

QRO(Y) 9 ))COPPLETES QR SETTING AND_ADVANCES 80ARD))

TITITHREETTY § 1 iNETE TRATE

RESETCY) § HINEEETS QR FOR NEXT QUARTER;)

T40)FOURCT)

$ JI0VTPUT OF OR))

KND 31PROCESEING))
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=FCF ths}
NE 33UFPIREDS
PRCC ACTREC(INDEX) S JsCOMPUTES FACTORED A/R CORRECTS FOR OVEReFACTOR) ~
ITE¥ INCEX A 48 8 8
FEGIN

FCR 1 ®» INDEX §

BEGIM

IF BL2390P(EIS) GR 9000 ¢ AR)Z(SIS) §

BL2J9OP(SIS) & 9000 o ARJQ(SIS) §
IF BL3IV0P(SIS) GR 9000 ¢ AR)I(SIS) §
BLIISOP(SIS) & 9000 ¢ ARIJI(SIS) §
IF BL4J80PC(SIS) GR 8000 & AR)4(SIS) §
- BLAJBUM(SIS) ® 3000 ¢ ARI4(SIS) §
IF BL93M0P(SIS) GR 8000 o AR)S(SIS) §
BLOJAUP(SIS) & BUOO0 o ARISZ(SIS) §
ARJFPACT(SIS) @ GL2IPOP(SIS) o BLIISOPISIS) o BL4AISOPISLIS)
o 8L51400p(SIS) §
ARJQISTIY) = ARPQUISLISE) « BL2)9OP(SIS) 7 9000 §
AR)ILSIS) & ARJIJLSIS) = BLIIOOCP(SIS) /7 9000 S
AR)A(SIS) 8 ARJA4(SIS) « BLAJBOP(SIS) /7 8000 §
ARJS(SIS) a ARISISIS) « BLSIGOP(SIS) /7 0000 §
END

[ {11

PRCC SPEND(INDEX) 8

11:r INCEX A 48 8 8
EGIn

FCR 1 » INBEX §
SEGIN
FX)COST(SI8) & COST;FIXED(S08:1(8ISIE) §
V)COBTI(IIS) o WIP(STIE) o COSTIVAR(SQOBIL(SIS2S) §
SALARY(3I3) &5 1000 ¢ (FLDIL(SIS) o TANGIZ(SIS) * TRNGIS(SIS)
¢ TRNGIG(S18)) §
ACS(SIS) ® 3000 o PAGES(SIS) 3
CISURS(SIS) o FUICOST(SIS) o VICOSTISIS) o BALARY(SIS)
o CONSTR(SIS) o WIRE(SZS) o AD(SIS) o ADSISIS)
o CONSLLT(SIS) §

EnD
ENE o T m
PRCC PRCVECINDEX) 8 3)UPDATES ACCUMULATED R AND D 43 o
ITEr INCEX A 480 § S
(1121

Fcn 1 o INDEX §

REGY

IF IrPRY(S$IS) OR AD(SIS) BQ 0 8 T Tt o Tmmm e
BEGIN
CumMIRD(SIS) ¢ 0 §
RETURN §
EnD
CUMIRD(IIS) o CUMIRDISIS) » RD(SIS) 8
END

Nt
PHCC QUITTERSCINDEX) 8 HCCATROLS SALESNAN L089ES);
ITE» INCEX A 40 § 8
[ [1 24
FCR 1 » INDEX &
"BEGIN
wIR)S(S18) = n:a:(sxl;/xoooo s
IF FLDS1¢(3IS) NG O
P!OURt(fLDll(SIS) o FLDIALSIN),FLDILET(SIEN §
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IF YANGIR(SIS) NC O 8

IXGUIt(tnullztiIl) 8_TANGAI2CEIN)AL2ILEBT(S18)) &
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IF CLST(S9%) EQ U 4
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BYTE(S40,2%)(QR3?)
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System Development Corporation,

Santa Monica, California

BUSINESS MAMAGEMENT GAME, PART III:
INSTRUCTIONS FOR THE USKE AND MODIFI-
CATION OF PROGRAN IMPIRE. Scientific
rept., M™-1088/002/00, by 8. Peterson.

20 May 1963, 6hp.

Unclassified report
DESCRIPIORS: Management Engineering. UNCLASSIFIED
Describes the use, modification and UNCLASSIFIED

maintenance of program UMPIRE, a pro-

graa written in JOVIAL for the Philco

2000, to be used in the play of the

management game described in TN-1088. URCLASSIFIED



