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• • ABSTRACT

A project conducted by ALUNC Research Corporation

to enhance the capabilities of computer program EAGLE is

described . Results of the task , performed for Aeronautical

Systems Division , are presented as follows: Volume I , proj—

- ect summary; Volume II , EAGLE program listing; and

Volume III , QUICK program listing.
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FOREWORD

-- This three—volume report documents a project to enhance the capabilities of the
- 

, - on—line (Interactive) computer program EAGLE , and the development of three new
computer programs , QUICK , PURGNOW , and EST 1000. These tasks were performed
under Contract F33(~57—77 —D—00 29—001 2 with Aeronautical Systems Division.

EAGLE was developed for ASD by ARINC Research under Contract F33~ 57-77-
D—000 7 , and its basic features are described in the final report under that contract . *
EAGLE enables calculation of acquisiUon costs for any type of system , and can readily

- . be used to perform a broad range of other types of calculations . This report on
EAGLE enhancement is divided as follows:

Volume I — Enhancement of Computer Program EAGLE : Enhancement
Summary

Volume U — Enhancement of Computer Program EAGLE : EAGLE
Program Listing

Volume III — Enhancement of Computer Program EAGLE: QUICK Program
Listing. • - .

*ARTN C Research Corporation , Computer Program EAGLE , three volumes ,
Publication l977— Ol—1— 1~55-~, September 1977
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1
INTRODUCT ION

I
E ar ly  in 1978 , a change was ma(le to the system o~~ r : it in g procedure for the

Cl)C (~~O0 data processing system at Wright— Patterson A i r  Force Base. While this
change increased computer speed and general user capab ility , it also reduced the
nle’nlor available to the intercom user. Among the programs affected was EAGLE ,
a program developed by ARINC Research Corporation for ASI) to perform a variety
of cost and other types of calculations. Prior constraints on user memory had

— necessitated dividing EAGLE Into two programs , EA GLE 1 and EAGLE2 . The
(‘I)C ( &)0 system procedure change further reducing user memory necessitated the
modification of EAGLE into three programs , EAGLEI , EA GLE2 , and FAGLE 3 , as
described in this report.

Additionally,  the new system operating procedure changed the operation of the
system routine PERMFIL , which is extensively used by EAGLE. Re— establ ishment
of the EA GLE—PE RMF IL interface was accomplished by AR INC Research in con junc-
tion with computer system personnel at \VPAFB .

In response to user requests , some further  modif icat ions  were made to EA GLE ,
and two new programs , PUIWNOW and EST1000 , were created. These programs are
for fi le maintenance and cost/schedule re lationship es t imating ,  respectively.

- S .5 • — - — • — t • - — S . — .

Finally, three major programs , QUICK 1, QUICK2 , and QUICK3 , similar  to the
EAGLE programs , were created. These programs are for use when a file supplies
the input. They are preferable in this case to the corresponding EAGLE programs
because the QUICK programs suppress the prompting requests.

The foregoing activities are summarized in this volume. Volume LI provides a
l i s t i n g  of the three programs comprising EAGLE , while Volume III provides a listing
of the three programs comprising QUICK.

I 
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PROGRAM CHANGES

In the main , the revised EAGLE 1 and EAGLE 2 programs function much the same
as their predecessors. EAGLE3 was created to enable the user to retain the capahil—
ity of spreading the cost data. * The need to spread the cost dat a arises when funds are
to be expended over several years even though these funds are initially calculated for
expenditure in a single year .

Except for the changes mentioned in Section 2. 1, the subroutines , as described
in Reference 1, remain unchanged. As before , when a subroutine is not to be included
in a program its “skeleton ” is substituted. This skeleton contains a statement to the
effect that the routine is not included in the program being used. However , the sub-
routines TRANSTO , TRANSFR , HELP , and INTEPR have been completely removed
from all EAGLE programs. Table 2—1 depicts the status of all subroutines for each - •

EAGLE program.

The purpose and application of the QUICK program is discussed in Section 2. 2;
and two new programs prepared for use in conjunction with the output from EAGLE
are described in Section 2.3.

2. 1 CHANGES TO EAGLE

2. 1.1 General

The following three major changes were made to EAGLE :

a. The user is now given the opportunity, with the first  request made in sub --
routine ESCALAT , to request a detailed explanation of ESCALAT.

h. The user can now input a title of his choice for the output data.

c. The output format was changed to make it more suitable for direct inclu-
sion in reports and presentations. An example of the new output format
is shown in Figure 2— 1.

In addition , changes were made to accommodate the removal of routines
TNTEP R , HELP , TRANSTO , and TRANSFH , and to clarify some of the request
statements.

*A guide to the use of EAGLE Is provided In the Appendix.

2
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TABLE 2-1. ROUTINE STATUS FOR EACh EAGLE PROGRAM

P = Presently In Indicated programI • R = Removed from Indicated program
S = Skelton in indicated program

________________ 

Program

Routine EAGLE 1 EAGLE2 EAGLE 3

MAIN P P P

CAL P S S
CAL2 P S S

- - SPREAD S S P
CALl P S S
OUT S P S
PRODUC P S S
ESCALAT S P S
HARCON P P P

CAL3 P S S

CAL4 P S S

CAL5 P S S
NEWRA P S S

HELP R R 11
ADDL P S S

FILES P P P
ROWMOD P S S

DIVIDEL P S S
ELEMENT P P P

LUNSERT P S S
CUM P S S

• A PRINT P P P

GCS P P

!NTEPR H Ii R

- - T1SL P S S

CINSERT S S S
NAMEC K P P P

TRANSTO R R R

TRANSFR R R H
MULT P S S
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1.900 1.656 1.545 1.4) 3 6.574
PR(] F IJL S (O N

1.000 .900 1.510 1.302 4.7 12
BY ~

- /NL3 M T

.950 .t120 .772 .736 3.2L~iNON-- R EC

.100 .100 .100 .100 .400
DA T A —

.200 .176 .164 .157 .&?7
CAE.

0 .000 0.000 0.000 0.000. • • - 
O..OPO

sur ~ vrc ~s... F~owl iR0542)

2.900 2.556 3.054 2.775 11.213 6
A GE

.000 .000 .000 .000 .000
T R A I N I NC

5.343 4 .65)  4.343 4. 142 13 ,4 0 5
/ / .‘s ors,’!,

* 400 .350 .327 • 31i L • •5U9

1,900 1,656 1,545 .1.4/3

Figure 2-1. Example of New EAGLE Output Format
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2. 1. 2 Changes to l)ocumentat ion

In Section 3. 2. 3. 2 (a) of Volume 1 of the previously referenced ARINC Research
Report ( 1977—01—1— 1(353) , the term

x- 1
11
k=y

should be replaced by

x
11~k~y+1

2 .2 PROGRAM QUICK

EAGLE includes a procedure that records each user response , and at the end
of an analysis these responses can be saved on file. Thus an identical run can he
made using the saved file as input , eliminating the response to each request. This
greatly reduces the user ’s time at the terminal.  Further , the saved f i l e  can be modi-
fied , thus enabling sensitivity analyses to be quickly performed .
• 

Though the user need not respond to requests in t1iIs’meIh~~ ~f o ’perafi on , each . •

request is printed over the terminal. This not only takes time , but provides unwanted’
printed copy . To eliminate the printing of these requests , three programs (QUICK 1,
QUICK2 , and QUICK3) were created which omit the request statements. Except for
the suppression of the requests , these programs are equivalent to EAGLE 1, FAG LE2 ,
and EAGLE3 , respectivel y. Thus when using a file as Input , the user should choose
a version of QUICK as opposed to the corresponding version of EAGLE.

2. 3 ADDITIONAL PROGRAMS

Two additional computer programs were prepared for use in conjunction with
output from EAGLE. These programs are described below.

2.3 . 1 PURGNOW

This discussion of PURGNOW , which was developed before the CDC system
change , is included for the sake of completeness. After the CDC system change it
was preferable to remove the routines TRANSTO and TRANSFR in order to reduce
program memory requirements. With the removal of TRANSTO and TRAN SFR ,
PURGNOW is no longer used.

When TRANSTO and TRANSFR were included in EAGLE , five cycles each of
files named ZQE839C , ZQE 83911, and ZQE839P would rapidly accumulate in storage.

5
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Four cycles of each of these fi les , a total of 12 files , had then to he purged . This
was a t im e—consuming proc~ ss. Thus the reason for the creation of PUI {GNOW ,
which purges these 12 fi les automatical ly.  A list ing of P ITRG N O\V is displayed in

• F igure 2—2.

2. 3. 2 EST1000

For most mil i tary sy stems , especially those in the research and development
phase , there is a schedule of performance and associated funding profi le .  It is often
required to estimate how a change in funding profile would affect the schedule. Such
estimates are quite subj ective and dependent on many pro gram—unique factors. How-
ever , it is desirable that the estimates be performed on a consistent basis and that
it consume as li t t le t ime as possible. To aid the estimation process , EST 1000 was
created .

The procedure for this estimation involves use of the logistic response function
as a cumulat ive density function for the funding. This function is defined as

exp( R 0 (3
1

x)
F = 1 •

~
- exp(~ 0 ~1x) (1)

~-her e ~~ and 
~~ 

are constant s to be determined , and x represents months. It has
been conciuded from previous ASD acquisition programs that this function best repre-
sents contract performance and expenditures.

The distribution expressed in equation 1 allows the simple t ransformat ion

p = in (F/(1 — F)) (2~

and hence ,

p - •  j30 ÷~~~ x. (31

~~ antI 
~~ 

can be estimated directly by means of regression analy sts  using the known
portion of the schedule—cost profile information. In EST1000 , the user is allowed to
terminate at a percentile less than 100 , thus allowing some shaping of the new funding
schedule.

A program listing of EST 1000 is provided in Figure 2—3.

As an example of the use of EST 1000, assume that there is a 35-month program
which overlaps 4 fIscal years. The first (3 months of the program are in the f i rs t  fis-
cal year and the last 5 months in the fourth fiscal year. Further , assume that the
funding for the program was to be (3 , 12 , 15, and 3 mil l ion dollars for the 4 fiscal
years , respectively.

6



Li
Now , let’s pose the question , ti the fun ding for the third t iscal year is reduced

from 15 to 11 million dollars , what would be the new schedule/funding profile for this
program .’ The use of EST 1000 to determine this new profile is exemplified in
Figure 2-4.

It
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ThIS PAGIE IS BESI QUALITY PMC?IC&S1&Z
i1CO~I ~XW~ JVBAISktF~D 1’O D~Q ..~~~~~~—

I

PEOGRAN PURGNOW (INPUT ,OUTPUT ,TAPE5=INPUT ,TAPE6=OUTF- T,T;~~~~)
INTEGER SUB
ICY=1
KK 1
SUB 9H*ZQE839H*

77 CALL RETURN (5HTAPE1)
ERR=O.
30 TO (102 ,103,10L1 ,105),ICY

102 0~~LL ~ERr.~F I L ( E R R ,~~H PURG E ,5HTAPE1 ,SUB ,2HCY ,2,2HP W ,~~HSAFE )
~0 TO 500

33 CALL PER:~F I L (E RR ,5HPUR 0E ,5HTAPE1 ,SUB ,2M C Y ,3,2HPW ,4H SAFE )

13~+ CALL pER~:F IL (ERR ,~~~~uRoE ,5uTApE1 ,SuB ,2HCy ,LI ,2Hpw ,~~HSA FE )
30 TO 503 -

105 CALL ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
500 IF (IcY.E~~.~~. D.K .E-.~.2)S~:B=9H*ZQE839C*

IF’( ICY. E~~. ~4 . A~ LT~. ~ r .  E -~ . 1)3’~~~~~ *Z~ E~ 39P*

IF (ICY.EQ. ~) cY=O
I0?=ICY+1
IF(:KK.LE.3)GO To 77
STOP
E I D

Figure 2-2 . Program Listing of PURGNOW

8
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-. Figure 2-3. Program Listing of EST 1000 (Sheet 1 of 4)
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