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ABSTRACT

This report describes a computer program that provides a means for

tracking contractor’s performance where Cost/Schedule Control Systems

Criteria are utilized. The program was specifically designed for the

Control Data Corporation 6500/6600 computer system at USA Armament Research

and Development Command, Dover, NJ. Input data for the program are those

normally found in a contractor’s Cost Performance Report. Program out—

put is a series of cost ans Schedule Performance Index graphs, a summary

variance graph, and a set of table th t s mmarizes CS2 parameters.
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INTRODUCTION

The purpose of this report is to describe the computer program

currently being utilized by adjuncts of the Project Manager for

Selected Ammunition, Dover, NJ , to satisfy Cost/Schedule Control

Systems Criteria (CS2) requirements.

The CS2 requirements, procedures and techniques are adequately

documented1 and these policies will not be further propounded. For

purposes of clarity, however, some basic terms and acronyms are

described throughout the report to assist those readers who have not

totally committed to memory the CS
2 
jargon.

The program is written in Fortran IV for the CDC 6500/6600 corn—

2
puter and uses a plotting technique, PRINTERPLOT , written specifi—

cally for local utility. (The author of PRINTERPLOT has expressed

his willingness to provide the routine and assist in its placement

into computer libraries at other installations.) The Fortran state-

ments written to produce printer graphs with the PRINTERPLOT routines

are almost identical to those statements used for CALCOMP plotting.

With some further effort, the pertinent Fortran lines in this program

can be converted to CALCOMP plotting or other plotting instruments.

‘
~Superscripts refer to similarly numbered entries in the References.
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INPUT DESCRIPTION
2The CS Terminology

Budgeted Cost of Work Scheduled (BCWS) — The budge t cost of the

effort on a work package (element), completed or in—progress, that

was scheduled to be accomplished at the time of the reporting period.

Budgeted Cost of Work Performed (BCWP ) — The budgeted 4ollar value

of the accomplishments achieved on a work element at the time of the

reporting period.

Actual Cost of Work Performed (ACWP) — The cost actually incurred

and recorded in accomplishing the work performed on a work element

at the time of the reporting period.

Other Input Terminology

Contract Target Cost — The total budg’
5
et as defined by the negotiated

contract cost (including the following 3 terms described below).

Management Reserve — An amount of the total budget withheld for

management control purposes and not assigned to a specific work element.

Undistributed Budget — An amount of the total budget which has

not been assigned to a specific work element. For the purposes of

this program this item can be additionally defined : it is a part of

the total budget which has been assigned to a specific work element

which was not scheduled to begin at the time of the reporting period.

C and A — An amount of the total budget set aside for general and

administrative purposes.

2
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Estimated Cost at Completion (EAC) — The contractors estimated

cost at completion of the contract effort including the actual direct

costs and indirect costs of all work completed and authorized work

remaining.

F Work Element Schedules

The time sequence of work elements is important to proper program

execution. To facilitate and understand the program variables “first

month”, “last month”, and “months in progress”, a bar—graph of work

element schedules must be prepared. It will then be obvious that

the definition of these variables, for each work element, is keyed

to the earliest starting element. A typical work element/schedule

chart and values assigned to the three variables is shown in Figure 1.

Casting Out Zeros

The program contains many computations, cost variance percent and

schedule variance percent are two examples, that involve simple

division. En the two examples cited , the available values of the current

BCWP and ACWP are used as denominators . Zero values for these CS2 terms

are not uncommon , viz , work scheduled for a work element may not have

been accomplished and no charges were accrued; thus BCWP = ACWP = 0.

(Persons responsible for tracking CS
2 will attest that reasons for the

above occurrence are legion.)

The program will not accept zeros for values of B CWP and ACWP.

Therefore, to allow computations to proceed when a 0 value is reported ,

3
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——ZI1III I~~WORK ELEMENT 0

—_‘IItIliIiiI:--
WORK ELEMENT E— — , I I I — — — — —

j  F M A N  J J A S O N  0 J F M
2 3 4 5 6 7 8 9 10 II (2 13 (4 IS

t
SCHEDULED START/COMPLETION TIME (MONTHS)

WORK FIRST LAST MONTHS IN
ELEMENT MONTH MONTH PROGRESS (JULY )

A 3 14 5

B 5 13 3

C I 15  7

0 6 14 2

E 4 15 4

Fig. 1 Typical Bar Chart of Program Element Schedules
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the user must enter the value, 1 (dollar). The program results will

not be altered in that gross cost and schedule variances will still be

highlighted.

Program Limits

The program will accept data for as many as twenty (20) program

elements for a duration of twenty (20) months.

Dollar values entered ~nay be exact to the dollar up to 8 digits

(99999999 max) or may be rounded—off as desired. All values must have

similar units. Whole dollar and rounded—off dollar entries will result

in erroneous output and may prematurely terminate the execution of the

program.

Related CS
2 
Input

The program a ~ummary fashion, the inclusion of CS
2 
in-

formation of a re±ated effort. Thus, if an in—house effort, with CS
2

provisions is in progress concurrent with a contract effort, the data

provided in the Cost Performance Report of the in—house effort can be

included for consideration in the program output . Other uses for this

optional input are possible.

, 
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THE DATA DECK

Data Card F.~rmats

Table I is a description of each of the cards in the data deck in—

cluding the variable names, their purpose, their column location and

the formats of the entered values.

Typical Data Deck Set~~

Figure 2 illustrates the setup of a typical data deck . If the

value on Card Type 1 is a 0 (zero) , Card Type la is omitted . Any

value other than zero on Card Type 1 must be accompanied by a Card

Type la.

The illustration shows the repetitive nature of Card Types 10

through 12 for a job with two program elements, each element schedule

being three months in length.

Data Deck for a Sample Case

Table II is typical of input for thiä program, each line repre—

senting one data card type as described by Table I. This ficticious

input data is used as a sample case to provide reference material,

Appendix A , for the discussion of program output.

~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~ -- ~~~~~ --~—
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TABLE I - DATA CARD FORMATS

CARD VARIABLE
TYPE NAME COLUMN FORMAT DESCRIPTION

1 KEY3 1 Il KEY3 = 1; allows program reading of
related effort data , card la.

KEY3 = 0; no related effort exists.

la DBCWS 1—10 Fl0.O For related effort: the budgeted
cost of work ~eheduled.

CBCWP ll—2(, Fl0.0 The budgeted cost of work performed.

CACWP 21—30 P10.0 The actual cost of work performed.

CCV 31—40 Fl0.O The cost variance.

S CSC 41—50 P10.0 The schedule variance .

CGTB 51—60 FlO.O The total budget.

CEST 61—70 FlO.O The estimated cost at completion .

2 OCTC 1—10 FlQ .O The total budget as defined by the
negotiated contract cost.

3 KEY1 1—5 15 KEY1 = 0 prevents printing of cost
and schedule variance graphs.

KEY]. = 1; allows graphic output.

KEY2 6—10 IS KEY2 = C; prevents printing of CS
2

elements graph. ‘5 -

KEY2 = 1; allows graphic output.

4 DA1 1—10 AlO Alphanumeric date of report.
DA2 11—20 AlO Max = 20 characters.

WKS 21—25 F5.O The number of weeks in the current
+ 2 previous reporting periods .

5 NK 1—3 13 Number of work elements as of the
current report period .

6 HTN 1—10 AlO Alphanumeric month of the earliest
starting work element.

IYR 11—14 15 Year of earliest starting work element.

7
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TABLE I (continued)

CARD VARIABLE
TYPE NAME COLUMN FORMAT DESCRIPTION

7 NAME( 1 ,NK+l) 1—10 AlO Alphan umeric title of the
NANE(2 ,NK+l) 11—20 AlO program including contractor
N AME(3 ,NK+l) 21—30 A1O name , item name and nomen-
NAME(4 ,NK+l) 31—40 AlO clature , and contract number .
NAME(5 ,NK+l) 41—50 AlO En any order , max = 50 characters.

8 IJE 1—10 F10.0 The undistributed budget.

GA 11—20 FlO.O The original contract G&A amount.

GAl 21—30 FlO.O The current contract G&A amount. This
value may be identical to the original
G&A.

9 NRO 1—10 110 The original contract Management
Reserve .

MRP 11—20 110 The Management Reserve that was
current in the previous reporting
period .

NRC 21—30 110 The current Management Reserve .

Card Types 10 through 12 are grouped for each of the MC work elements .

10 NAME(l ,i) 1—10 AlO . Alphanumeric t i tle of the ith program
NANE (2,i) 11—20 AlO element. Max — 20 characters .

11 M(i) 1—5 IS Months in progress for the ith work
element.

IFN(i) 6—10 15 The numerical value of the f i rs t
month of the ith work element. See
test “Input Description — Work
Element Schedules) .“

LM(i) 11—15 IS The numerical value of the last month
of the ith work element. See text
noted above.

TB(i) 16—25 FlO.O The total budget for the ith work
element.

8
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Card Type 12 is repeated for each month of the existence of the ith work
element. The number of cards will be LM(i) — IFM(i) + 1.

CARD VARIABLE
TYPE NAME COLUMN FORMAT DESCRIPTION

12 BCWS(i,j) 1—8 F8.0 The budgeted cost of work scheduled
for the ith work element on the jth
month. For future months, (beyond
the current report period) , only the
BCWS(i,j) will appear on this card .

BCWP (i,j) 9—16 F8.O The budgeted cost of work performed
for the ith work element in the
current month. For months ahead of =
the current period , this entry will
be blank.

ACWP (i,j) 17—24 F8.O The actual cost of work performed
for the ith work element in the
current month. For months ahead
of the current period , this entry
will be blank.

CEAC(i,j) 25—32 P8.0 The contractor estimate at com-
pletion for the .ith work element in
the current month . For months
ahead of the current period , this
entry will be blank.

‘I
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EXAMPLE OF 2 PROGRAM f12
ELEMENTS EACH OF ~ r~l2
MONTHS DURATION 2

-
S 

_ _ _ _ _ _

2
2

I2 Note 3
II Note 2

10 Note 2
L 9

8
7
6

• 5
L 4

3
2

CAR D (a Note I NOTE I: THIS CARD TYPE IS
TYPE I OPTIONAL-DEPENDENT UPON VALU E

ON CARD TYPE I.

NOTE 2~ REPEAT FOR EACH
_____________________  

PROGRAM ELEMENT.

NOTE 3 REPEAT FOR EACH
MONTH OF THE SCHEDULE OF
TH E PROGRAM ELEMENT.

Fig. 2 Typical Data Deck Setup

10
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TABLE II — TY~’I~AL INPUT FOR SAMPLE CASE
0

1281591
1 1

31 S~ P 1977 13
8

APRIL 197~
WI~OSOMEEWE R EU CON TRACT 76— (—J 2i1+ CART , XMI85EI.

888303 x(~76k20
31031+7 310347 31.0347

SYSTE~I INTEGRATION
6 1 1.. 1161i3
627€ 8629 8629 801+69
2~.S+1~ 202~.C 2t 2I~0 78587
34252 30~~00 2999 5 79995
50273 1+92~~8 4920 U 7940 €
6351~ 61UI.~S~ b0 58t.~ 73330
71~~1.3 631+~~ 734C C 1.17764
8131.3
92~313
104513

.
5 _ 1161.13

CARRIER ME T AL PARIS
& 1 13 95413
6~~6.. 6562 6%C 76307 

~~~~~~ t
16733 1’~2LC 192CC 80074 ~ 

‘ , 
~ ~~~~ ~ 

i..— ’

321.32 373~. C 37262 65962 ~~~~
52424 535CC 5353d 78338
b732.3 7C5~ C 70 537 83937
81413 81.2CC 812G~ 951.81
86613
91213
94813 -

95413
GRENAt J€ METAL PARTS

6 1 9 1973 77
8712 7dCO 7805 69570
25151 27..0C 27400 79385
49~ 4L 34~.C& 34353 67753
595 82 66~.tC 8670 8 99408
66171 80000 101473 106323
114377 1022 00 12420 0 19721€
18217?
195577
197377

FUZE ASSEMBLY
6 1 9 1511 6

17€12 13918 13900 74613
3c ’âl 334~~ 334~.0 83131
‘.679t 583t?C 5?9~~. 83641+ .5

6o182 715C ! 7147~ 100770 —

76011 82000 84721 95221.

11
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TABLE II — TYPICAL INPUT FOR SAMPLE CASE (cont)
10210€ 98600 98600 151649 

-

(120306
13850€

S. 15110€
GRENAOE LDG +ASSBLV

6 1 1t~ 37933
8CC 803 24~039

- ‘ L..L 1 4~ 88 240 13 240 0 1970 9
8979 4730 4765 23865
13808 8800 8802 21902
1450 9 123 L0 12253 1975 3
15~ 53 1503C 250Cc 37923
171+73

= P_S.. ;~~. 21+693 
. 31913

37933

~~~~ PROJtCT ILE ASSEMBLY
6 1. IC 2i5~ 9

~~~~~~~~~~ 600 62’ 623 12018
- - . 

‘

~~ 241€ 1~.00 1400 11794
4739 260 0 262 8 1342 8

• 7708 5200 5249 12149
95~sC 82CC 8174.. 10970

10279 121CC 12635 21509
S 1117€

14319
j 7 ’ .5 C

21559
SELF DESTRUCT

6 1 IC 283500
32 830 32 420 32420 250 645

197702 ~.27C0 42700 25032’.
21757’. 1o470 181+717 249217
22991’. 1976..~ 197615 257615
239786 22800C 235’.03 248403
2’.5700 21+63CC 246000 283834
257130
2685CC
279900
283500

— 

TOOLING
6 1 9 51,232
6080 71Cc 7120 52178

16~~9C 94~~ 91+0 0 50269
29685 16~~C~ 16C2l~ 51135
394G~ 323CC 32298 1+9298
41770 46300 40127 45627
44872 499CC ‘.99C C 51+175
49992
52112
51+232

t I
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OUTPUT DESCRIPTION

The output of the program consists of 4 optional graphs for each pro—

• gram element and the total program (all the elements 8ummarized), a var—

lance graph for the total program, and a set of tables that presents

various facets and types of CS2 information. Each of the separate kinds

of output Is discussed below.

The Schedule and Cost Performance Index Graphs

- - 
The schedule and cost performance graphs for each element and the

-
- - 

-. total program are plotted in the forma t of Favorable/Unfavorable (per—

formance) vs Months in Progress . When the variable KEY 1 = 0, these graphs

will be omitted. For each program element , the zero baseline of the index

Is Its scheduled performance. Favorable or unfavorable performance indices

range from 0 to ÷ 1.0 and 0 to — 1.0, respectively . The indices are com-

puted and the graph routines are defined in SUBROUTINE INDEX. The

Schedule Performance Index is the difference between BCWP and BCWS as a

fraction of BCWP, or: 
-

Schedule Performance Index = (BCWP — BCWS) + B~WP

The Cost Performance Index is the difference between BCWP and ACWP as a

fraction of BCWP, or:

Cost Performance Index = (BcMP — ACWP) + BCWP

Note that the indices will be + 1.0 (most favorable) when BCWS or ACWP

is zero or when the BCWP is twice the value of BC~4S or ACWP; both of these

• occurrences are improbable. Poor performance indices occur when the BCWP

falls below the level of BCWS or the ACWP climbs above the BCW’P.

~
= ‘ 13

_ _ _  ~~~~~~ ~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _ _ _ _ _



- 
‘
-S. --5.- ’,- - --,~~~~~~~ - •—-----‘-• — — 

-,- .. —
- - - . 5  ‘~~—~

This program gives special treatment to computation of performance

indices (and Estimates of Cost at Completion) for the 1st three months

- - of effort on program elements greater than 6 months duration . The

purpose for this treatment is in recognition of the fact that as a

result of start—up efforts larger unfavorable performances may be en—
I

countered regardless of a contractors demonstrated proficiency . To

compute performance indices and Estimates of Cost at Completion based

on such early subnormal performance, when it occurs, would raise flags

prematurely. To preclude this, the program redefines the contractor ’s

BCWP by the following formulas :

1st Month: BCWP .3 BCWS + .7 BCWP (as reported)
(

2nd Month : B CWP .1 BCWS + .9 BCWP (as reported)

3rd Month: BCWP .05 BCWS + .95 BCWP (as reported)

In the event that the contractor ’s cost or schedule variance is unfavor-

able, as indicated by his reported BCWP, the above formulas will reduce

his apparent deficit. Note that as the effort on an element approaches

3 months, the reduction of the contractor ’s deficit tends to disappear.

In the 4th month , finally , he is burdened with the full impact of his

unfavorable variance.

When that contractor reports no variances, the formulas will not

alter the reported BCWP.

In the same manner that the program gives the contractor a ‘br eak’

when reporting early subpar performances, it tends to ‘disbelieve ’

early efficiencies when the contractor reports ahead of schedule or

~:• 
~~~~~ 14
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underrun cost performance, i.e., BCWP > BCWS or BCWP > ACWP. But the

formulas will also reduce to zero, on the 4th month , the extent of dis—

belief. The effects of the formulas on the reported BCW P both favorable

and unfavorable, are shown schematically in Figure 3.

- . It should again be stressed that the reformulation of the contractor’s

reported BCWP does not occur in program elements that are shorter than

7 months in duration . In such a program element the contractor is given

no leeway in regard to his performance.

Finally, reformulated BCWP values are used only for computation of

performance indices and Estimates of Cost at Completion. The reported

BCWP is shown in all tables, which will be discussed lat”r in this report.

Cost Performance Index 3—Month Moving Average Gr~ph

When the contract effort reaches 3 months, this graph shows the

trend of the ~Cost Performance Index , of indIvidual program elements and

the total program, by averaging the values of the index over the previous

three months. The 3—month moving average of the Cost Performance Index

is a statistic that is not usually discussed in CS
2 
circles and this

graph is provided for the casual interest of the users. In certain

instances it may provide a special insight to the progress of the

program. This graph is also omitted when variable KEY1 = 0 .

The Summary Graph

The fourth graph provided in the output , again for each program

element and the total program, plots the cumulative BCWS , BCWP and

15
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. CONTRACTOR BEHIND
SCHEDULE

a BCWS
• BC WP (AS REPORTED)
X BCWP (AS FORMULATED )

CONTRACTOR AHEAD
OF SCHEDULE

I 2 3 4 5

MONTHS IN PROGR ESS

Fig. 3 Schematic Drawing Showing Relationship Between
Reported and Formulated BCWP

16
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ACWP dollar values against time in months that the effort has progressed.

The complete schedule, cumulative BCWS, is shown from first month to

last month. In the event that BCWP and ACWP are very close in value,

- - the graph prints the code letter A (ACWP) preferentially and suppresses

the printing of code letter P (BCWP) . This graph is structured and
1+

printed by SUBROUTINE GRAPH and may be omitted by setting variable

KEY2 = O .

The Variance Analysis Graph

One of the key graphs In the output of this program is the variance

analysis graph. No option is provided for eliminating this graph which

is structured and printed from SUBROUTINE TREND. The format of the graph

is Favorable/Unfavorable (performance in dollars) vs calendar Month/Year

and it tracks the progress of the dollar schedule and cost variances of

the total program (all elements summarized). The base line of per-

formance (zero dollars) is the sum of all the program element BCWP’s

and the cost and schedule variances are measured and plotted against

this base line.

This graph presents an excellent overview of the progress of the

contractor’s effort on the overall program. While this CS
2 
computer

program was conceived and generated prior to the existence of the US

Army Materiel Development and Readiness Command (DARCOM) , this graph 5 _
I

very nearly fu l f i l l s  the DARCOM Review and Command Assessment of Projects

(RECAP)3 requirement for the “Contractor Cost/Schedule Variance

Trends “ chart , a sample of which is shown on page A—36 of the

- - 

f 17
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referenced publication. The various parameters shown in the Variance

Analysis graph are discussed below.

Cost Variance — The difference , in dollars, between the B CWP and

ACWP , or:

Cost Variance = BCWP — ACW P.

The cost variance is also expressed in % by:

Cost Variance (%) = Cost Variance (dollars) B CWP

Schedule Variance — The difference in dollars between B CWP and

BCWS, or:

Schedule Variance ( $ )  = BCWP — BCWS.

Schedule Variance is also expressed in % by:

Schedule Variance (%) = Schedule Variance ($) BCWS.

Schedule Variance in Weeks — This parameter is a conversion of the

schedule variance in dollars Into time. The time factor is based on the

BCWP experience of the contractor over approxiamtely 4 months. It Is

computed from the following:

Schedule Variance(weeks) = Schedule Variance(dollars) BCWP(avg)

Where: BCWP(avg) = Cumulative current BCWP — Cumulative BCW P

3 months previous to the current

month + number of weeks in the current

and 2 previous reporting periods.

Other Parameters — In addition to printing the progression of

dollar schedule and cost variances in symbolic form (S or C), the graph

18
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displays the cumulative schedule and cost dollar variances and percent

variances through the current month. Negative values reflect unfavorable

variances. Finally, for informational purposes solely, original and

current contract costs and government and contractor Estimates of Cost

at Completion — taken from other sections of the computer program, are

printed above the variance graph. The current contract cost shown on

the variance graph may differ from the original contract cost as a

result of changes occurring during the life of the contract (changes

of scope, etc.). Input data will reflect these changes in the form of

higher element budgets or new program elements. The computer program

will track these changes and display the new total on the variance

graph.

The user does not have control of the limits of the axes of the

variance graph. The Y axis (dollars) extremes are fixed by the level

of the schedule or cost variance. The X axis (calendar months/years)

minima is 1 month prior to the start of the contract effort (from input

data) and extends for a 15 mon th period .

Cumulative CS2 
Data Table

2
Table 1 of the output provides a summary of the CS data for the

current reporting period and the computed cost and schedule variances.

Eac . program element and the summary of all the elements is treated .

The variances shown for the over—all program “All Elements” are those

printed on the variance graph. Negative values designate unfavorable

19
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situatIons. Information regarding management reserve funds Is shown

at the bottom of the tabulation.

Flagged Variances Table

In order to highlight significant results, both favorable and un—

favorable, the computer program selectively prints, in Table 2 of the

output, any cost or schedule variance percent that is greater than +10%

or less than —10%. Similar guidelines are applied to contractor and

Government Estimates of Cost at Completion where the program element

budget is used as the baseline. The source of the government estimate

at completion will be discussed separately in connection with Table 3

output.

With the Office of PM Selected Ammunition special attention is

given to the output in Table 2. Persons responsible for tracking CS2

Information on contracts under the purview of PMSA must specifically

address the causes for variances or estimates of cost falling outside

of the + 10% guidelines. This procedure allows the Project Manager to

be fully and continuously aware of potential cost problems . Favorable ... -

results , while desirable, also require explanation. Contrary to the

popular maxim, the proverbial “gift horse” must be fully examined .

The 10% guideline may be altered as desired. The controlling

statement appears in SUBROUTINE TABLES starting 2 lines below Statement

Label 2. See Appendix B.

20
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Cost at Co~pletion Estimates Table

The output in Table 3 consists of Estimates of Cost at Completion

computed by various methods.

Estimates based on:

Cost Variance = Element Budget + Cost Variance %

Sched ule Variance = Element Budget ÷ Schedule Variance %

Cost and Schedule = Element Budget + Multiple of Cost and
Variance Schedule Variance %

Trend of Cost = Element Budget + Average Cost Variance % of
Variance 3 previous report periods

Ave rage of = Sums of above variances + 4
Variance

Contractor Estimate of Cost at Comt le tion is input data .

DARCOM CS2 p rocedures dictate the need for developing a government

estimate at completion. The requirement is correctly based on the

idea that a contractor ’s estimate at completion should be at all times

open to question. Many techniques are available for forming an inde-

pendent estimate. An excellent overview of these techniques is pro-

vided by a DSMS Research Report4. Most are statistical and/or histor—

Ical in nature and complex techniques are also available. The pro—

cedure to obtain this number in many instances remains at the discretion

of the government’s CS2’er.

The cost and schedule variance estimates discussed at the beginning

of this section are standard techniques that are historical in nature ;

the contractor ’s past performance rigidly defines his future performance .

21
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The cost and schedule variance estimate and trend of cost variance

estimate are subject to the same qualification. This program provides

all the variance—based estimates , including their average , and a

potential user may prefer one or the other. The Office of the Project

Manager for Selected Ammunition, for whom this computer program was

written , uses the Bayesian technique for formulating its Government

Estimate Cost at Completion.

Bayesian Forecasting

The Bayesian Approach5 for forecasting the estimate at completion

can be described most succinctly as a method to improve predictions
I.

using objective managerial judgement in conjunction with historical

performance. It accomplishes this by calculating an ensuing proba-

bIlity from an assumed prior probability and applying this calculation

to current data to derive its forecast of completion cost. However,

no Bayesian estimate is derived for any program element that is less

than 3 months old. This occurs because the Bayesian estimate requires

values of the standard deviation of the dispersion of the ACWP and

the contractor ’s Estimate at Completion and no values are formulated

until adequate data is available. (The Bayesian technique also allows

for an estimate of these values for earlier forecasts — but this option

has not been written into the computer program.)

The mathematics of the technique are adequately described in the

referenced report. The Bayesian technique equations are relatively

22 

S.— - -~~~~~- 5—. ~~~~~~~~~ - ——-5- ~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- . 

.- —
~~~~~ —— - - 5  - 5 - -~~~~~ ——~~~~~~~~~ ---



_ _  _ _  
~~~~~~~

simple to manipulate; It uses only the CS
2 

input data which has been

dealt with throughout this report; and over several years of use by

this office its forecast has proven to be most reasonable.
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s_uI 5- ‘4 IX 3 a’ 0 LU C) Z tii 5 - 5 1 3

(/5 13 4.) ~. (3 0. (i) I- 3(3
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PROURA M C O S T ( I P ~PUT, OUTPUT )
C0tiMON/A /dCWS(~ O,~ 43) ,BCWP (2ü,2~ ),ACWP (2C,2O) ,EAC (20,20),KEYI,KEY 2
COPsHON/B/LPU2G1,pf (20),IFM (20),TCE (20,2G),DA1,042,MA ,MTU,MRC,WK S

.5 CO MHON/C/~ VO (2 3,2G),EVP (2G,2D),CVD (2C,2C),CVP (2O,2O)CO MMON / D/X (2~J ) , X 1 ( 2 O ) , Y S ( - 2 u ) , Y A ( 2 a ) , Y P ( c C )
coMMo,uE/Nc,Np,NT,Mou,Gra,TB(2~ ),HTN,IyR,IyR1,Iyfi2,uB,GA ,GA 1
COMMON/F/FCCT (2O,2~ ),FCC d (2O,2O),FCSVt2~ ,2O),FCSC (2Q,.2O)
COMMON/G/CPI (2C,2C),SPI (~~O,2O),PLOTA (2U,2O),TRcJ1O (20,2C),

+OCTC,NAME (_u,,2fl),PLOTS (2ü,2~~),PLOTC (2Q ,2Q)
COMMON/H/dAY(2U,2~ I,CEAC (2O,2O),ECT —

CO PtICN/I/UE (20),PC(20),FACT (20),OUMMY (20)
- - LOPMON/J/C BCW S ,CSCWP,CACWP,CCV,CSV ,CGTB,CEST,KEY 3

C
C KEY3 IS VA P IA B LE TC SIGNIFY EXISTENC c. OF RELATED EFFORT OATA .
C IF RE LATED EFF ORT EXISTS SET KEY3=1. OTHERWISE , KEY3=O.

REAO 4,KEY-3
FOR MAT (I1)

C
IF (KEY3 .EQ.O )GOTO 18

C READ CONTRACTOR RE PORT DAT A FOR INCLUSION IN IN—HOUSE SUMMARY .

~ FO~ COP-TRACTOR CS2 RUN THESE VALU ES ARE 0 (ZERO).
REAL ) j6,C6CW5,C8CwP,CACWP,~~CV,CSV,CGTB,CEST

iS FORIIAT (7F1. .0)
C

~ READ ORIGI PSAL CONTRA CT T ARGET COST
18 REAO 17,OCTC
17 FORMAT (F1O .O)
C
C (El TO PREVENT PRINT OF GRAP t-S. SET KEYi= I~ TO AVERT PERFORM—
C ANCE GRAPH S. SET KEY2=~ TO AVERT GS2 DATA GRAPHS.

READ 1~~,KEY1,KEY2
FO RMAT (215)

C
C IN IT IALIZE VARIABLES

AV=CB=C C =C S=CT=O .
00 1. IX=i,20
00 1 1Y 1,20
BCW S ( I X , IY F 3C  W P ( IX, II AC WP ( IX, IY)=EAC (IX,IY ) =M (IX I=0
CPI( IX , IY ) = S P I ( I X , IY ) = BA Y ( I X , IY ) = C E A C ( IX ,IYI T C E ( I X , I Y F O .

I ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

C READ 3 A T ~ OF RtPOR T AND P40 . OF WEEKS IN THE
C C URR ENT ~ 2 P~~ V IOU S R~ PO RT PERIODS.

REAO 2,OA1,0A2,WKS
2 FO F~M A T ( 2 A 1 ~i, F 5 .0 )
C
C RE AD NUMBE R OF PROGRAM ELEMENTS AS OF ABOVE DATE

READ 3,NK
FOR MA T (13)

4—
C READ 1ST MONTH AND YEAI~ OF PROGRAM (EX. JANUARY 1975)

READ 12,HTN,IYR
12 FO RMAT (A10 , I ’.)
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IYR1 IYR +t
IYR2 I VR+2

C
-
~ 

- C SET VAR ItBLE A ND NAME FOR TOTAL PROGRAP~
~T=NK +1
NAM E( i ,NT) 10H TOTAL PRO
NA ME ( 2 , NT) 4.HG RAM

C
C READ PROGRA M NAME (TO kO CHARACTERS )

READ 6 , ( NAME( IQ ,NT+1) , IQ~ 1.,5)
6 FORMAT ( 5A X C )
C
C RE AD UNDISTRIBUTEO BUDGET, G AND A.

READ i&,,UB,G 1,GA1
1’ F0 RMA T ( 3F1 (~.O)
C

-
- C RE AD ORIGINAL, P R E V I O U S  A~1s) CURRENT MONTH MANAGEMENT

C RESERVE BALANCES.
READ 13,MRO,MRF,tIRC

13 FORtIAT (3I1.Cl
PIA MRP-MRC
MTU=MRO—MRC

C
C LOCP OVER EACH PROGRAM ELE MENT

00 7 NP=t, NK
C
C INITIALIZE GRAPH V A R I A P L E S

IC:0
00 11 IX~~1,20
X ( IX ) - O.
Y A ( IX ) = ø .
VP (IX) =0.

.L1 Y S ( I X) = C .
C
C RE AD THE NAME OF PROGR AM ELEMENT (20 CHARACTERS MAX. )

READ 5,NAMEU,NP) ,NAHE(2,NP)
FORMAT (2AICI

C
C RE AD MONTHS IN PROGRESS, 1ST MONTH,L.AST NONTH,BUQGET

RE AD 8 ,M ( MP) , I F M( NP) , LM( P4 P) ,TB ( NP)
8 FORMAT (315,Fj.O.C)
C
C SET ELEMENT VA R IABLES

MONT)-4= M ( NP)
NO W IFM( NP)+M (NP)—1
IFIRST IFM (NP)
LAST LM (NP)
GTB=GTB +TB (NP)

C
C LCCP OVER EACH MCNTH FOR ELEMENT NP

30 9 tlj=IFIRST,LAST
IC=IC +i.

C,
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C READ COST C iAT.~READ j c~,- 3 C W S ( N P , M 1 I , B C W P( N P , Mj ) , A C W p ( N P , Mj ) ,C E A C ( N P,Mj )
FO RMA T ( L . F8 .O )

C
C SET PLOT POINTS ANC COMPUTE TOTAL CONTRACTOR ESTIMATE

-

- X (IC)=FLOAT (IC)
YS (IC)=JCWS (NP,I41)

1~
C SKIP TO N EXT M CNTH IF BEYOND CU RRENT MCNT H

IF(M1.G T . N O W ) G O T O  9
C
C COMPUT E S/ X COST A ND ~C~IEOULE VAR IANCES.

SVD (NP,M1 )-=BCWP (NP,M1)—BCWS (NP,Mi)
SiIP (NP,M 1)=SVQ(NP,M1)/8CWS (NP,M1)
CVC (NP,M1)=BCWP (NP,MIJ —ACWF (NP,M1 )
CVP (MP ,M1)=CVD (MP,M1)/t3CWP (NP,Mj)

I’
C SET INDEXES

CA LL IPSOEX (M1,IFIRST,LAST ,ICI

~ CO MPUTE FIPSAL COST ESTIMATES EVERY MONTH
CALL FINAL (Mi,IFIRST,AV,C3,CC,CS,CT)

C SET FINAL ESTIM. VARIABLES EACI-~ MO NTH
- - 

FCCT (NF,M1)=C 1
FCCV(N P,M1)=CC
FC SV (NP,rl1)=CS
FCSC (NP,M1)=~ B
EAC (t4P,M1)=AV

C
C SET PLCT POI NTS FOR COSTS GRAPH

YP (IC)=~iCWP (NP,Mj)
VA (IC) =AC WP (NP,Mj)
NC 1G
X l (IC) =FLOAT ( IC)

C,

C LOCP dACK TO NEXT MONTHS DATA
COP-TINL .E

4.-

C DRAW COSTS GRAPH FOR THIS ELEMENT
CALL GRA PH ( IC)

C
C LOOP BACK TO NEXT PRCGRA M ELEMENT.
7 COP4TIMLE
C
C COtIPUTE TOTAL PROGRAM VALUES.

CALL ALLEL (NK, SVW )
C
C COMPUTE 3AYES IAN ESTIMATE FOR ALL ELEME~4TS AND TOTAL PR3GRAM .

CALL BAYES
C
C ~O’ PUTE ANC GRAPH VARIAN CE TRENDS

CALL TRENDS (SV~’i)
C
C PR I N T TA~ u~ A R DATA

C.~LL TABLES
C

END

78
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OUTINE ALLEL (NK, SVW )
ON/A/a cws ( 2 0 ,e a ) ,3 Cw p 12 0 ,2 0 ) , A C W P ( 2 3 ,2 u ) , EA C ( 2 3 ,2 0 ) , K EV I , K E Y 2
O N/ 8/ LM(Zfj ) , M(2 0 ) , IFM(20 ) , T CE (ZLJ, 2 01,OA L,042 ,MA, MT U, MRC ,W kS
ON/C/SVD (2O,2G),S~lP (2O,29),CV0 (2G ,2C),CV P (20,2~ )
ON/O/X (20),X1(2OhYS (20),YA (20),YP(20 )
ON/ E/NC,NP,NT ,NOW,G T B,T8 (20 ) ,HTN , IY R , IYRI , IYR 2,UB ,GA ,GA I
ON/F/FCCT (2O ,2O),FCCV (2Q,2O),FCSV (2O,2~),FCSC(2O,20)IO N / G / C P I ( 2 0 , 2 c ) , S P I ( Z Q , 2 f l ) , P L O T A ( 2 0 , 2 1 3) , T R E N O ( 2 0 , Z 0 ) ,
,NAM E (

~, , 2 O ) , P L 0 T S ( 2 0 , 2 ~j ) , PLO T C ( 2O ,2O)
IO N/H/BAY (2O,20),C€AC (20,20),tCT

GTB +UB-+GA

IGE5T ELEMENT AND OLDEST ELEMENT
LM (tI

; 11(1)
IX=2,NK - -

( ( IX ) .LE.JBIG IGOT O 14

~~M( IX )
..M (IX ).LE.IEIG)GOTO 1

rI NuE

OF PLOT POINTS
1)=JBIG
MT ) - ~I8IG
rf-4Lv CO ST ELEM E-V TS
2 1V 1,IBIG
‘Cl-i
C) F L O A T ( I C )
3 1X 1,NK
IV,LE.LM (IX))GOTO S
S(IX ,IY)= c~CWS (IX ,LM (IXI)
P (IX ,Iy )=BCIsP (IX ,LH(IX ))
PC I X , IY ) A C W P ( IX , L M  (IX ) )
C (IX ,IY F ACWP (IX,LM (IX )
i(N T,IY) dC)’~S(NT,IYI*UC WS (IX,IV)
P1!41,Iy)=B C WP (NT,IY)IaCWP (Ix,IY)

~INT ,IY )=ACWP (NT,IY)+ACWP(IX,IY)
(1T ,IY) :TCE (NT,IY)+CEAC (IX,IY)

~I-~ -~~

#~~~5-4T~ FO~ COST GRAPH
IC) ~j~~ W~~ ( M t ,~~ YJ

~~~M T H  IF ~EYONO CURRENT MONTH.
• ~v .~. ~~ ,CTO 2

a -.~ ~ ) -  C~~~T GRAPH
5 4 ( . I( t i~f •

(~~~)

* a ~~~~~~~~~~
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C. COMPUTE DOLLAR AND V. C3ST/S CHE DULE VARIANCES

SVD (NT,IY) =OCWP(NT , IV) —BCWS (NT,IY)
SVP (NT,IY)-=SVO (NT,IY)/8CWS(NT,IY)

.5 CV O (Ni,1Y1 BCWF (NT,IY) —ACWP (NT,IY)
CVF (NT,IY)~~CVD (NT,IY)/BCWP (NT,IY)

C
C SE T NP INDEX FCR T CTAL  PROGRAM

NP NT
Id (NT I =GTB

C
C COMP UTE INDEXES.

CALL INOEX(IV ,i,IBIG,IC)
C CO MPUTE FINA L COST ESTIMATES

CALL F INAL(IY,1, A V , CB, CC ,CS ,CT )
FCCT(NI, IYI=C T
FCCsI (MT, IV )= CC
FC S V ( N T , I Y I CS
FCSC (NT , IY )=C B
EAC (NT ,IY)=AV

C
a CONTINUE

CALL GRAPH (IC)
C
C COMPUTE SCHEDULE VARIANC E IN WEEKS

V P W = ( B C W P ( N T , N O W ) — B C W P ( N T , N O W — 3 )  ) / W K S
SV W = ( d C W P ( N T , N O W ) — ~3 CW S ( NT , N O W I  e / V P W
RETURN
END
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SUBROU TINE BAYES
CO MMCN/A/S(2J-,20),P (20,2u),A (23,20),t (20,2-3),KEYI,KEY2
COMMON/B/L (2D ) ,M(20),I(2 ),TCE (20,24j),DAI,0A2 ,MA,NTU,MRC,WKS
COMMO N/E/NC,NP,NT,NO W ,GTB,T8(20),HTN,IYR,IYRX,IYR2,UB,GA,GA1
COM MON/F/FCCT (20,20),FCCV (20,20),FCSV(20,20),FCSC(20,20)
COMMON /G/C PI(2 0 ,2 0 ) ,S P I(2 0 ,2 Q ) ,P L OT A (2 0 ,2 0 ) , T R E NO (2 0 ,2 6 ) ,

-
- +OCTC,NAME (.,2G),PLoTS (2~ ,2O),PLOTC(2D,20)COM MO N/ H/ BAY ( 20 ,2~ ), C E AC (2 C ,2 0 ) , E C T

DIMENSION F(20,20)
C
C INITIALIZE VARA IBLE FRAC O ,FRA CA

FRA CO FRA C A O .
C,

C SET INDEX FOR LAST 3 MOS.
IZ=NCW— 2

C LOOP OVER EACH ELE ME NT AND THE TOTAL PROGRAM
DO 1 IX=1,NT

C IF ELE MENT IS NOT 3 MOS. OLD SKIP TO NEXT ELEMENT
IF ( M ( IX ) .L E .2 ) G O T O  1

C IN ITIALIZE SUMS
SUMI SUM 2=._u.

C LOCP OVER LAST 3 MGS.
00 2 IY IZ,NO W
IF (IX.NE.NT )GO TO 5
T C E( I X , IV ) =T C E ( I X , IY ) + Ue + GA
IF(TCE (IX ,IY).cQ .UB+GA )TCE (IX,IY)-=O .
CEAC (IX, IY)=TCE (IX, IV)

C IF CONTRACTOR DOE S NOT SUPPL Y EAC—USE AVERAGE VALUE FROM FINAL
5 F( IX , I Y ) = C EA C C 1X,IYI

I F ( C E A C ( I X , I Y ) . E G L . F C C V ( I X , IY ) .O R . C E A C ( IX , I Y ) . € Q . F C SV ( IX , IY ) . O P .
+CEAC (IX , IY).EQ.3.IF (IX,IY)=EIIX,IY)

C BAYES COMPUTATIONS START
SUMI=SUMI +ABS (PLOTC (IX,IY)) 42.

2 SUM2 SUM2+ABS (((TB (IX)—F (IX ,IY))/TB(IX))) 2.
IF(S UM 1.LE .O. ) GOTO 3
FRACA=SQRT (SUMI/ -3,) -

3 IF (SUM2.LE.u.)COTO 14
FRACO=S QRT (SUM2/ 3.)

C LI M iT STI $A T E IN 1ST 3 MO~ . TO 5V. OF BUDGET
IF (il( IX) .EQ.3. A NO .F RA CO .LT .  .05 ) FRA CO • 05
CS~ z ( T B ( IX )/ P(  I X , N O W ) )  ~~~~S IGA2- ( F R A C A ’ A ( IX , N O W ) ) ~~~2.
S IGO2= (FRACO~ T B( IX f l - *2 .

C BAYESIAN F INAL ESTIMATED COST NOW COMPUTE D
8AY (IX ,I4OW)= ((SQRT (CSQ)~ A (IX ,NOW )~~SIGO2)+

+- (TB (IX )~~CS0~ SIGA2 ))f (SIGO2+CSQ SIGA2)
C LOOP TO NEXT ELEMENT
I CONTINUE

RETUR N
END

-
-
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SUBROUTINE FIP4AL. (I,J,AV,CB ,CC,CS,CTI
CC MMON /E/NC ,NP,NT ,NOW ,GT8 ,TB (20),HTN,IYR ,IYR I ,IYR2 ,UB ,GA ,GAi
COHIION/G/CPI(20,20),SPI(20,20),PLOTA (23,20),TREND(20,20),

-
.5 

•OCTC,NAME (1.,20),PLOTS(20,20),PLOTC (20,2C)

H C
- - IF (NP.EQ.NT)TB (NP) GTB

-
- 

C INITIALIZE VARIABLES
KEY CB CC~ CS CT 0.

-- C
C SET KEY IF AVER. EST DEPENDS ON 4 VALUES.

- - IF(I—J.GE.2 )KEY=i
IF (KEY.E Q.O)GOTO 7

C
C COMPUTE COST TREND IF ELEMENT iS OLDER THAN 2 MOS.

C T = T B( N P) / T RENO(NP,I)
C
C COMPUTE OT hER FINA L EST IHATES
7 CC TB (P4PI/CPIUP,I)

— 
- CS=TB (NP)/SPI (PP,II

ca=TB (NP)I(sPI(p4P,:)’CPI(NP,I))
C

- ~ COMPUTE AVERAGE OF ESTIMATES
IF (KEY.EQ .3) AV= (CB s-CC+CS)/3 .

— IF( KEY.EO.  1)AV= (CB+CC+CS+CT)/14.
RETURN
END

I- ~~~~

i -
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SUBROUTI NE GRAPH (IC)
CoMMo N/A /s (2o , 2~ ),P(20 ,2 ~~) ,A ( 2 ~ ,2 Q ) ,E(2 0 ,2 ~~) ,K EY i ,KEY2
CO MMON/B/Lrl(23),M (20),IFM (23),TCE (25J,20),OA1,DA2,MA,MTU,MRC,WKS
CCMMON/D/X (20),X1(20),YS(20),YA(20),YP (20)
CO MMO N/ E/NC ,NP ,NT ,NOW, GT B,DUM14 (27)
CO PIMON/ G/ O UM( 1SCO ) ,OCTC, NAPIE(k ,20)  ,DUM5 (800)
IF (KEY2.EQ.0) RETURN
BIG=S (NP,L M (NP))
IF(P(NP,NOW).GT.BIG) BIG=P (NP,NOW)
IF (A (NP ,NO WJ .GT .BIGIBIG=A (NP,NOW )
IF (BIG.LE.iGa)IG=IFIX (BIG/to.)410+12
IF dIG.GT.1u~~..AND.BIG.LE .13~ 0.)IG=IFIX (8IG/10O.) i0O+i00
I F t3IG.GT.1000..AND.BIG.LE.iOC3O.)IG=IFIX (BIG/100G.) 10&0+i000
IF(BIG.GT.I000u..AND.BIG.Lt.10(4000.)

+IG IFIX (BIG/tO u C O .  I ~ 1OO 03 +10 000
-
- IF (BIG.GT.100Q~ 0..AND.8IG.LE.i003GC3.)

+IG=IFIX(BIG/103000.) i0G~)uO+1UUOO O
IF (BIG.GT.1000000..ANO.B1G.LE.10000003.)

+IG IFIX(8IG/L.auC000. J i O 0O+1OOC~ 00
DY =FLO A T ( IG )
DX=0 .
IF(IC/8~ 8.tQ.IC)GOTO 13IM=IC+~I F( IM /8~ 8 . EQ. IM ) G OTO 114
I F( I l . L T . 8 )0X 8.
IF ( IM .GT. 8.AN O. Itl.LT.i 6)-OX =16.
IF(IM.GT.16.ANC .IM .LT.214)0X 214.
IF(IM.GT.24.A NC.iM.LT. 32)DX=32.
GOTO 15

114 DX=FLOAT (IM)
GOTO 15

13 OX=FLOAT( IC )
IS DY=OY/8 .

DX=OX/ 8.
CA LL PLOT (~~.,1.5,—143)
CAL L SCALE (X,IC,i,8.,0.,CX,i)
CALL SCALE (X 1,NC,j,8.,O.,OX,1)
CA LL SCALE (YS,IC,1,8., 0.,OY,i)
CAL L SCALE (YP ,NC,i,8.,G.,DV,1)
CALL SCALE (VA, NC,1.,8., 0. ,OY, 1)
CALL A XIS (C~.,C.,15HTIME — MONTHS,15,6.,0.,0.,DX)
CAL L AXIS (C.,D.,ISHCOST — DOLLARS,16,8.,90.,0.,DV)
CALL LINE (X,YS,IC,i,514,.0?,t)
CAL L LINE (X1,YP,NC,i ,147,.07,i)
CALL LINE (Xi,YA,NC,l,21,.07,l)
CALL SYMROL (8.,8.,IH-I-,1,.07,0.b
CA LL SYMBOL (8.5,3.,fl-4’ BCWS,7,.07,O.)
CAL L SYMBOL (8.5,2.9,751P BCWP,7,.Q7,0.)
CAL L SYMBOL (8.5,2.8,7HA ACWP ,7, .07,0.)
CAL L SYMBOL (8.~~5,3.25,NAME (1,NP) ,IO,.O7,0.)
CALL SYM8OL (9.25,3.25,NAME (2,NP),l~ ,.07,O.)
CA LL PLOT(8.,C.,3)

.5’ CALL PLOT (8.,8..2I
i -  CA LL PLOT (ti .,8.,2)

CALL PLOT (C.,O., 3)
RETURN
~.ND
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SUBROU1IME INOE X (I,J,K,IC)
4 COMMON/A/S (25l,2O ) ,PI2 0,2O) , A (2~ , 20),E (2ii,20) ,KcY1,KEY2

CONMON/B/LM(20),M (20),IFM (20),TCE (23,20),OAI,DA2,MA,MTU,HRC,WKS
CO PIMON/E/NC,NP ,NT,NOW ,GTI3,T8 (20),HTN,IYR ,IYRI,IYR2,UB,GA ,GAI
CO MMON/ G/ CP I(2~~,2C ) ,SP I (2 O ,2 0 ) , P L O T A ( 2 0 , 2 O ) , T R E N 0 (2 0 ,2 C ) ,

+OCTC, NAME (.,2O) ,PLOTS (ZO ,20) ,PLOTC (20 , 2~)DI t’tNSION W (20,20) ,Y (2a),x (20),
+VC (2 Q),Y5 (2Q),Xj(2~~),XZ (2),YZ (2)

C
C INITIA LIZE X VALUES.

IF (I.NE.J)GOTO 8
10=0
00 9 IX=1,20
V (IX) =~~~.

9 X ( I X ) = t .  1 —~

C
C ELEMENTS Sê-IORTER THA N 7 MOS. TOTAL OR OLDER
C THAN 14 MONTHS DURATI CN WILL NOT HAVE AOJUST ED INDEXES.
8 IF (K—J +i.Lc.6)GOTO 1

IF (I J.GE.-’-s)GOTO 1
.5 C

C LOOP TO SET BCWS OR BCWP TO NEW VARIABLE (W)
00 2 IX i,2
IF(P(NP,fl .E~ .C.)GOT O 2
W (NP,I)=S (NP,I)
IF (IX.E~~.2)W (N P,I)=A (W P,I)
IF(I.EQ.J)PP= .3 W ( N P, I ) + .7~ P(NP,I)
IF(I.EQ.J-i1)PP = .1~ W ( NP ,I) l- .9 P(NP ,II
IF( I.EG.Ji-2)PP= .O5

~
W ( NP, I) l - .95

~
P(NP ,I)

IF ( PP .EQ .G . ) G OTO 2
C
C CO MPUTE SPI, CPI AND SET PLOT POINTS FOR GRAP H (1ST 14 MOS.)

GOTO (3,14) IX
3 SPI (NP,I)=PP/W (NP,I)

PLOTS (NP ,I) (PP—W (NP,I))/ PP
YS (IC)=PLOTS (NP,i)
G O TO 2

14 CP I( NP ,I ) =FP/W (NP,I)
PLOTC (NP,I)= (PP--W (NP,I))/PP
IC (LC)=PLOTC ( NP, I)

C
C LOOP BACK TO IX=2

-
- 2 CO NTINUE

4-,

C CO MPUTE 3 MO. CPI TREND AND SET PLOT POINTS (1ST 4 MOS. )
IF (I—J.LT.2)GO 10 5
I0=10+1
PLOTA (NP ,I)=(PLOTC (NP,I—2)+PLOTC (NP,I—1)4PLOTC (NP,I))13.
TREND (NP ,Ib= (CPI (NP, 1—2 ) s-CPI (NP, I—1)+CPI (NP ,I) )/3.
V (ID) PLOT A ( NP ,I)
X (IO)=FLOAT (IC)
X 1 (LC)=FLOAT (IC)
GOTO 6
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C
C COt PUTE INDEXES ANC ~ET PL OT POINTS FOR GRAPH (STARTING 5TH MO.)

SPI(NP ,I)=P (NP,fl/S (NP,I)
PLOTS(NP,I) (P(N~ ,I)-S (NP,I))/P(NP ,I)
Ys (Ic)=PLoTs (Ne,: i
CPI(NP ,I) P (NP,fl/A (NP,I)
PLCTC (NP,I )=(P (N) ,I) —A (NP,I) )/P (NP,I)

~~ YC(IC )=PLOTC (NP, )
PLOTA (NP,I) (PL.O.-C (NP,I---2)+PLOTC (NP,I—j)+PLOTC (NP,I))/3.
T,~ENO (NP,I)= (CPI(NP,I—2)+CPI(NP,I—1)+CPI (MP,I))/3.
10=10+1
1(10) =~ LOTA (NP,I)
X ( IO)=FLOAT (IC )
X i. (IC) FLOAT ( IC)

C
C PLOT GRAPHS WHEN NOW MONTH IS REACHE D
6 IF (I.NE .NOW)RETU~ N

IF (KEY1.EQ.O) RET IRN
XZ ( 1)=YZ (1)=YZ (2 u.
XZ (2) 24.
PRINT ik,MAME(1,IP),NAME(2,NP )

LI. FORMAT (IHI ,/////,///////////////////d////33X,
.5 

. +‘THE FCLLOW ING G~~ PHS RELATE TO PROGRAt’ ELEMENT ,2A10)
00 12 1X 1,3
CALL PLOT(2.,2.5,— .3)
IF(IX.GT.1)G 3TO~~~
CAL L SCALE (X,IC,..,8.,).,3.,1)
CA LL SCALE (Xi,IC -i,8.,O.,3.,i)
CALL SCALE (XZ,2,: ,8.,O.,3.,1b
CALL SCALE (YZ,2,1,14.,-- i.,O.5,1)
CALL SCALE (Y,IC,1,14.,— 1.,O.5,tl
CALL SCALE (YS , jC,t,4-.,—j., I~.5,1)
CALL SCALE (YC, ]C,).,’. .~ — 1.,0.5,j)

13 CALL LINE (XZ,YZ,2,l,20,.07,O)
CALL . AXIS(e.,O .,o.,o,l~.,90.,—1 ., .5)
CALL SYMBO L (i. ,L ,1H3,1, .07, C.)
CALL SVH 3OL(2. ,0.,IH €~1,.O7,O.)
CALL SYMBOL (3.,C.,1H9~ i.,.07,0,)
CALL SYMBOL (14.,L.,2Hi~~,2,.t7,0.)
CALL SYMBO L (5. ,O.,2M15.2,.07,Q.)
CALL SYMBO L(6 . ,O .  2- t 16 ,2 ,.07,0.)
CALL SYMs3OL (7.,C.-2H21,2,.O7,O.)
CAL L SYMBOL (8.,D. 2~124,2,.-~?,U.)
CALL SYM 3OL (—1.25-2.7,9)-1FAVORABLE,9,.07,90.)
CAL L SYMi3OL (-1.25 .t,I1HUNFAVORABLE,i1,.Q7,90.)
CALL SYMBOL (3.,-.+, 18HMONTHS IN PROGRESS,18,.07,0.)
GOT O (1Q,ii,7)IX

7 CALL LINE (X,Y,ID ,’ ,2C,.C ?,1)
CALL SY P-1dOL (o .,’+.~~,22I— 3 MONTH MOVING A VERAGE,22,.O?,0.)
CALL SVM3OL (~~.,3. ),221” COST PERFORMANCE INDEX,22,.07,Q.)
CALL SYM8UL (o.,3.3,t4 A~ E (i,NPI,t3,.O?,0.)
CALL SYM3OL (7.,3.~ ,NA ME (2,NP),jO,.07,3 .J
CALL PLOT (~~.,Q.,—~ ) -
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GOTO 12
10 CALL .INE (Xi,YS ,IC,t,20 ,.-O?,i. I

CALL SYMBOL (5.I.,4.O,26HSCHEOUL E Pt.RFORMANCc~ INOEX,26,.07,O.
i

CALL SYMBOL (ô.,3.8,NAME (1,NP),3.(,.0?,0.)
CALL SYMBOL (?.,3.8,NAME (2,NPI,1~i,.07,O.)
CALL. ‘LOT(O..0.,—3 )
GOTO L2

11 CALL _INE (Xt,YC,IC,t,20,.0?, .I
CALL i(MdOL (6.,4,0,Z2HCOST PERFORMANC E INO~ X,22,.O?,0.)- - CALL VMBOL (6.,3.8,NAI1E (1,NPI,10,.O7,0.J
CALL )VMBOL (?.,3.e,NAME (2,NP),1U,.o?,o.)
CALL ~).OT(O.,O., 3)

12 CO~ T I4 UE
RETUR 1
END

.5 - -

I i -  Ii
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SUBR OUTINE TA BL S
CO MMON/A/BCWS (21 ,2j~) -,BCWP(20,20),ACWP (20,20),EAC (20,20),KEYI,KEY2

— 
COMMON/8/LH(2~~I M (233,IFH (20),TCE (20,20),OAL,DA2,MA,MTU,MRC,WXS
CO MMON/C/SVD (21~-?Q),SVP (2O,20),CVO (20,2C),CVP (2G,23)
CDMMON/E/NC,NP, 1T,NO~1,GT8,TB (2O),HTN,IYR,IYR1,IYR2,UB ,GA ,GAtCOM MO N/F/FC CT (2 . 2 3 ) , FC C V (2 0 , 2 0 ) , F CSV (2 0 ,2 0 ) , FCSC(20 ,20)
CONNONIG/OUM2u (€ ~~) ) i O C T C , N A M E ( 1 4 , 2 -~) , O U M 3 3 ( 8 O O )
COMHON/H/BAY (2~ ~0)-,CEAC (2 s~,20),ECT
CO IMON/J/C OCWS, .BCWP ,CAC WP,CCV,CSV,CGTB,CEST,KEY3
DIMENSION Ni (2C ,CPCr (20),GPCT (20)

C PR INT TA BL ES OF INF ) RMAT30 N ,
PRINT 50 ,( NA IIE( Q- ,NT4 - 1) ,1Q 1,51,C)Ai ,0A2
FO RP-iAT ( IHI, // / /  Zt .X , ’-TABLE I. CUMULATIVE D A T A ,  PROGRAM a~~

+14~ jQp / 34X,Aj3,3 OR ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ •,
+~ VA~ jA NCE’,7X ,3 ~OLLAR VARIANCE4/L 9X,~~NAP .1E*,j5X,~ BCWS~ ,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~+-‘COST SCHEOUL .~ ///)
IF (KE Y3.EQ.O)GO O ‘.0
CWS=CBCWS-s- BCWSI l,NOW )
CWP=CBCWP+bCWP ( JT,NOW )
CA W=CACWP+ ACWP ( ~T,NOW )
CV=CCV4CVD (NT ,N- -W)
SV =CSV +SVD (NT,N~ W)
CE=CEST+TCE (NT ,O W )

- _ 

.40 00 51 N=j,NP
CVP (N ,NO W )=CVP (l , N O W) 3 i D 0 .
SVP (N,NOW )=SVP (P. ,NOW)a113 13.
IF(N.EQ .NP)GOTO 51
Pi~1NT 52,NAME (1N) ,NAME (2,N),BCWS (N,NON),BCWP (N,NOW),ACWP (N,NOWI ,

+CVP (N ,NOW ),SVPU ,NOW ),CVO (N,MOW),SVO (N,NOW )
52 FORKAT (jjX,2A jf3~ 3X,3F1O,~j,F8.2,F9.2,F13.C,Fj0.O/)
51 CO NTI NUE

PRiNT 3,8CWS(NT, IO W ),BCWP (NT .NOW),
+ ACWP ( NT, NOW), C VP (NT, NOW ) , S VP I NT, NO W) ,
+ CV O ( NT ,NOW) ,SVC ( ~T,NOW )

3 FORHAT (~’j2X,~~ALL tLE MENTS ,j0X,3F LQ.0,F8.2,F9.2,Fj3.I~ ,F10.J)
IF (KEY 3.EQ.~~)G OT-~ ‘.1PRINT 142 ,CBCWS,C$CWP ,CACW P ,CCV,CSV,

+CWS,C WP, CA W , C  V ,S
‘.2 F O R M A T ( j LX , C O Ps T FACTOR EFFORD,6)~,3FtQ .C ,20X ,2Fl .0 .0 , /

+LIX, COM3INE D TOTAL’,9X, 3F10.O,ZCX ,ZF 1.0 .0)
‘.1. PRINT 8,MA ,MTU ,r~ C
8 FORMAT (/////52X, ~NANAGEM ENT RESERVE DATA ~ ,///I.I.X,

+aCURRENT MONTH A ‘PLICAtION’,jOX,-’-~~,I6//1414X, TOTAL ,
4-. APPLICATION TO OATE’,iOX,4-$~~,I€//’.’.X,’~ U R R E N T~ ,
4~~~ NONTI~ BA LANCE4 ,iI.X,~~$~~,I6)
IF LAG = C
00 60 N 1,NT
IF (CEAC (N,NOW).N~.~~.)G OTO I
C PCT ( N) 0.
GOTO 2
CPCTCN)= (T9 (M)—c :AC (N, NOw))/TB (N)4100.

2 G PCT ( N) = ( T t 3 ( M ) — 8 Y ( N , N O W ) ) / T B ( N ) 100.
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IF(bPC (M).Ec~.1O0..AN0.NOW.L~..2)GPCT (N) 0.
IFtCV P-N,N O W ),LT .1-O..ANO.CVP (N,MOW ).G1 .—t0 ..AND.

+SVP(N,( OW ) .LT.i0 • .ANO .SVP ( N,NOvI) .GT.—I0 ..ANO .CPCT(N)
.5 +.LT.10 .ANO.CPCT (N).GT .—X Q..ANO.GPCT (N).L1.t3.

+.ANO,GFCI (N).GT.—jQ.)GOTO 60
IFLAG=:FL.AG+1
N1.(IFL{G) N

6( CONTIN ’E
IF(iFL~ G.EQ.0)GOTO 61.
PR INT €L , ( NAM E (Ic~,NT+1),IQ=1,5) ,DA1,DA 2

61 FORMA T ( t ~I1,///// 19X ,~~T4B LE 2. FLAGGED MONT HLY ‘,
• +~ CUMUL* (tVt ~OST/SCI-IEDULE VARIANCES FOR PROGRAM ’/

+29X,5AS-3,3X,2AI0,///////14IX,~~COS l’,12X,~ SC hEDULE ,
•11X,~~EA~ ’BUDGE T VARIANCE PCT.4/12X ,~~ELEMENT NA ME~~,13X,
+ ‘VA RIAp.;~ PCT.’,5X, VA R1ANCE PCT.’-,8X,4-CONTRACTOR ~~1

+~ GOV€R P-1ENT~ / // )
00 62 N 1,IF~ AG
IF (N1 (N i .NE.MT)GOTO 5
PRINT 6E,NAME (1,NT),NAME (2,NT),CVP (NT,NOW),SVP (NT,lIOW) ,
+CPCT (NT) ,GPCI(NT)
FORMAT (j 3X, ZAlu, F1.6.2,F18.2,F20,2,F1’..2)
GOT O 62

5 FRINT 6~~,NAM’ ( 1,NI(N) ) ,NAME(2 , N1(N)) ,C VP ( N 1(N) , NOW ) ,
+ S V P ( Nj U ’ J , N O~4) ,CPCT ( N1( N) ) ,G PCT ( N1 (N))

63 FORMAT (,9X,2,U~~,Fj6.2,F18.2,F2C.2,F14.2)
62 CONTINL~GOTO 70
6’. PRINT 6i~- ( NA I IE( IQ, NT+t ) , IO 1,5) ,DA 1,0A2

PRINT 6~
b5 FORMAT (4 ////////////~ /39X, NO VARIANCES ARE ,

+4-GREATE I THAN +10 POT. OR —10 PCT. )
fl PRINT 71,(NAIIE (IQ,P4T+1),1Q 1,5),OA1,0A2
71. FORMAT (i l-I1,///35X,3TAB LE 3. COST AT COMPLETIONS,

+ ESTIMATES FOR PROGRA M~/I.5X,5Ai0,3X,2A10///////
+64X,~~ESTTHATEO COSTS AT COMPLETIO N AS DERIVED ~~,

+ ‘FROH •/~ 7X ,9O (jH~ )/4X,4-ELEMENT~~,16X ,~~TOTAL ~~,
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~+3X ,~ T REN s OF’- ,5X,~~AV ERAG E 0F4/ —

.6X ,~~NAM E T ,17X ,4BUDGET~- ,14X ,~~CONTRA CTOR ~~,2 (5X ,
+~ VAR IANC~~~),14X,~ VARIANCES’,4X, COST VA R.~~,kX,
+~~VA R IA NC~ S~ ,14X ,~ BAYESI AN~ ///)
00 72 N i , NP
IF(N.E Q.NP)Gc~TO 72
IF (FCCVLN ,NOw ) .GE.5,-~TB (N) )FCCV (N,NOW)=C.
IF (FCSV ,NOW ).GE.5.-~TB (N))FCSV (N,NOW) C.
IF (FCSC (’~,NO~.).GE.5.~~TB (N))FCSC (N,NOW) t.
IF(FCCT (~~,NO)().GE.5. TB (N))FCSC (N,NOWI G.
IF IEAC fl-,NCW).GE.5.~~TB (NflEAC (N,NOW)=0.
PRINT 73,NAHE (1,N),NAME (2,N? ,TB(N) ,CEAC (N,NOW ) ,FCCV (N,NOW),
•FCSV (N,N 3W1 ,FCSC (N,NOW),FCCT (N,NOWI,EAC (N,NOW ),
+BAY(N ,N(~.)

73 FORMAT (~ X ,ZA10,F10.D,7F1 3.Q,/)
72 CONTINUE
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PRINT ?6,U8,U8,U ,UB,UB,UB,UB,US,GA,GAI,GAI,GAI,GAI,GAI,GAI,GA1
76 FORMAT (3X,4UNDIS RIBUTEO BUO GET~ ,F10 .0,7(F13.0),/3X,

+
~
GEN./ADMIN .

~~
,Fj

~~
.
~~
,7(Fj3.O))

— XMR C=FLOAT (M RC )
IF(NOW .LE. 2 TCE (;T,NOW )=TCE (NT,NOW)4-UB+GA
TCE (NT,NOW )=TCE (t T,NOW )+GAI—GA
FCCV (NT,NOW )=FCC~ (NT ,NOW )+GAI—GAFCSV (NT,NOW)=FCSt (NT, NOW )+GAL—GA

- - FCSC (NT ,NO W )=FCS~ (NT,NOW )+GAI—GA
FCCT (NT,NO W )=FCC (NT,NDW )+GAI—GA
EAC (NT,NOW)=EAC (t T,NO W )+GA1— GA
BA Y I NT , NOW ) =BAY ( T, NOW ) +GA L— GA
PRINT 7,NANE (1,N ),NAME (2,NT),GTB,TOE (NT, NOW ),FCCV (NT,NOW ),

+FCSV(NT,NOW),FCS ( (NT,NOW),FCCT(NT,NOW),EAC (NT,NOW),
•BA Y (N T,NOw )

7 FOI~t 1A T (/ 3X ,2A 1 O, I i 0 .0 , 7 F1 3 . 0 )
L - TCV=FCCV (NT ,NOWJ- XMRC

TSV=FCSV (NT,NO W) X MRC
T S C= FC SC I N T, ~lO ~) X MRC
TCT=FCCT (NT ,MO W )— XMRC
TAV=EAC (NT ,NOW)-’ ; MRC
ECT=TCE (NT ,NO W ) -

~ 
MRC

I F(T CE ( NT ,NOW ) .E( .~~.) ECT =0.
GTB=GT 8+XMRC
TBAY= BAY (NT,NO W I - XMRC
IF (NOW.LE .2)IBAY C.
X H RC 5 = XM RC

1F(NOW .LE.2)XHRC~- 3 .
TBUD=CGTB+GTB
PRINT 74,XMRC , XMRC,XHRC,XMRC,XMRC ,XMRC,XMRC,XMRC5

71. FORMAT (I.X, -M A NAGE IENT RESERVE~ ,FtI.0,7F13.O)
PRINT 75,GTB,ECT , ~CV ,TSV,TSC,TCT,TAV,T8AY

75 FORMAT (I.X,~ GRA KD ~OTA L S~ ,14X,8F13.0)
IF(KE Y~ .EQ.0)GOTO 1.3
PRINT 44,CGTB ,CE Sr ,TBUD,CE

‘414 FORM AT (/5X,~ CO P4TR CT OR EFFORT~ ,Ft1.0,F13.Q/
+5X,~ COM8INED TOTAi~~,F114.0,FI3.Q)

‘.3 PRINT £0
10 FORMAT (/////35X,~~~STIMATES OF $0. REPRESENT PROGRAM ELE~(ENTS~ ,

+~~ THAT HAVE LESS -IAN 3 MOS.~ /35X,~ PROGRESS OR HAVE VAR IANCES~~,
4~ THAT ARE SO LA RG E THAT THE EAC 8ECOMES~/
4-35X ,~ MEANINGLE SS (~ 1400Z OF THE ELEMENT BUDGET).~~)

RETURN
END
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SU BROUT ME TRENO S (SVW )
CO MMON /- /LM (23 ),Il (20),IFM (20),TCE (2G,20),OAI,0A2,MA ,MTU,NRC,WKS
COPHON/(FSVD (20,ZLi),SVP (20,20),CVO (2Q,20),CVP (20,20)
CO MM ON /1 /NC ,NP ,NT ,NOW,G TB ,T 6 (20) ,HTN, IYR ,IVRL,IYR2 ,U8 ,GA, &A 1
COP MON/ (/DUM 6 (16t33 ),OCTC ,NAME (4 ,20),OUM 7 (8.Ij)
COMMQN/~ /BAYU0,20),CE AC (2O,2O),ECT
O IMENSI( N B ( 2 T ) , X Z ( 2 ) , Y Z ( 2 ) , X ( 2 0 ) , Y C ( 2 0 ) , Y S ( 2 0)
DATA 8(~ ),B(6),8 (7),B (13),B (18),3 (19),B (25)/7~ iHJ/
DATA B (~-),B(I.),B (26)/3’lHF/
D A T A  B( ),B( 5) ,8 ( 15) ,B( 17) ,B(27)/5 IHM/
DATA B( L ) ,8 (8 ) ,B(16),B(2I~)/ k 1HA/
DATA B (c),8(2.t)/2~1HS f
DATA B ( 0),8U2)/2~ tHO /
DATA B (~ j),B (?3)/2 tHN /
DATA B (~ 2),8(;~k)/2~ IHO/

-- C
C RE ALIG N B Vt RIABLE I/A/N 1ST IONTH OF PROGRAM

L1 1
IF (HTN.E Q.7HJ w~P4UARY)GOTO 51IF(HTN.~Q.8H fL8RUARY)L1=2
IF (HTN.LQ .5HM~ RCH)L1 3
IF(HT N .IQ.5HAI’IiIL)L1 14
IF(HTN.E~~.3HHAY)L1=5
IF(HT N .~ C. ‘.HJUNE)L1=6
LF (HTN.E~~,4HJ (JLY)L1 7
IF(I-ITNã~~.6HA UGUST)L1=’8
IF(HT N.E2,9HSE PTEMBER)L1=9
IF(HTN.EQ.7HOCTOBER) L1=10
IF(HTN.Ea,8HNUVEMBER )LI=11
iF (HrN .E-~.8)-IoL:cEMBER)Lt=12
L2 :Lt +15
I U 0
DO 6’. IX:I.I,L2’
10 10#1

614 B (IO)=B (tX)
C FIND LARGEST A ND ~:MALL ESt VALUES OF COST/SCHE D DOLLAR VARIA NCES.
51 BIG SVD (9 ,1)

DO I I X L ~ NOW
IF (ABS (SIU (NT,IX)).GT.BIG)8IG ABS (SV0 (NT,IX))
IF(A BS( Cf l )  (NT , IX )) .GT.BIG ) B IG=A 8S ( CVO ( N T, IX) )

C LO OP TO NE XT MONT H
CONTINUE

C
C COMP UTE SIZE OF Y AXIS

IF(81G.L ~.1O) IG=30
IF (BIG .G- .1O.~~ANC.BIG.LE.100.)GOTO 5
IF(BIG.G .100 ..AND.OIG.LE.i000.)GOTO 6
IF (BIG.G .1000..ANtJ.8IG.LE.i0000,)GOIO 7
IF(8IG.G~.1O0O0..AND.BIG.LE .10&000.)GOTO 8
IF(BIG.G .1O0000..AND. BIG.LE.IO000~.0.)GOTO 9
IF (BIG.G .1000000..A ?40.BIG.LE .100UJQOU.)GOTO 1?
IF(IG.E(~ .3O)GOTO 11

C SET MULT. FA TORS
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5 IG=IFIX(91G/t0..  10•1
- - IFAC=tO

GOTO 10
6 IG= IF IX ( B IG/ t0C . ) ’ L GO+t

1FAC=100
GOTO 10

7 IG IFIX (BIG/i00~ .)~~1QOO*i
IFAC=i800

• GOb 10
8 1G IFIX (BiG/L00j0.)’-1000~ +1

IFAC=ia000
GOlD 1I~

-
- 

9 IG=IEIX (BIG /tO (O0O .)~~10000O+i
IFAC=100000
GOTO 10

17 IG=IFIX(BIG/tO t 6000 .  )~~i00J003+t
IFAC= 1000000

10 IF(IG.LE.3’IFAUIG 3~~IFAC
IF(IG.GT.3~ IFA ( .AND.IG .LE.6’IFAG )IG=6~~IFAC
IF(IG.GT.6~ IFA (.ANO.IG.LE.9~ IFAC)IG 9~ IFAC
IF(BIG.&T.FLOA~- (9~ IFAC))IG 12~ IFA C

C SET V AXIS OIMENSI( NS
Li D=FLOAT (IG)

YSTART — D
DY=D /3.

C SET UP ZERO LINE
XZ (1)=YZ (1I=YZ (2)= IC 0.
XZ (2)- 16.
00 14 IX=1 ,NOW
IC=IC +1
YC (IC) CVO (N1 ,JX )
YS (IC)=SVD (N T , I’O
X (IC)=FLOAT (IC )

11. CONTINUE

SY SVO (N T,NOW ) / )V+3.
ZS=IFIX (SV 0 (NT , U)W ))
CY CV O (NT,NOW ) / ) ‘f+3.
IY IFIX (CVD (M T,4’)W ))
XY FLOAT (NOW-i’3) ‘~~~~•

X1=XY +.5
X2 :XN — .1

C GRAPH ROUTINES
CALL PLOT(2.,i.5,—43)
CALL S CA L E (X Z , 2 , L ,8 . ,0 . ,2 . , i )
CALL SCALE (YZ ,2 ,t ,6.,YSTART,OY,t)
CALL SCALE (X , IC ,~~,8., 0 . ,2 . ,i )
CALL SCALECYC, IC,j,6.- ,YSTART,OY,i)
CAL L SCALE (YS,IC.1,5~-,YSTART,OY,1)CALL LINE (XZ ,YZ ,2,t,ci~,.07,0)

- - CALL A X I S ( 0 . , 0 . , ? ) - ( D O L L A R S ,7 , 6 . ,9 0 . ,Y S T A R T ,DY )
00 13 IX=1,i6

~- L SX :FLOAT (IX )/2 . —

~~- v- s
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DX=SX— .1.
CALL S’MBOLID X ,13.,’.H— ——— ,4,.07,0.)

13 CALL S MBOL (SX ,O.,8(ZX),1,.07,C.)
CAL L STMBOL (X1,SY,1HX,i,.0?,0.)
CALL SYM9OL (Xi,CY,l~-4Z,i,.07,0.)
CAL L SVMBOL (X2,SY,jI-I$,i,.07,O .)
CALL SVHBOL (X2,CY,1H$,1,.07,0.)
CA LL S~ MBOL (—1.25,’.. ,9HFAVORABLE, 9,.07,90.)
CALL L1NE (X ,YS,IC,i,62,. 07,1)

-
‘ CALL SY~lB OL (—j.25,.2,11HUNFAVOR~iBLE,11,.OT,9C.)

CCTCI=O~ TC/1000.
Gr~ 1= G13+FLOAT (MRCH/1O0O.
atYi= (8~Y(NT ,NOW )+GAi—GA+FLOATtMRC ))~~10O0.
TCE 1= T:.E NT,NOW +GA 1—GA+FLOATUIRC))/1C00.
C A L L  SY~ BOL(.25,6.7,23HORIG CONTR TGT COST — $,23,.Q7,0.)
CALL NU~ BE~ (2.~~,6.?,OC TC1,3,.07,0.)C A L L  SY~ BOL (3.6,6.7,8H (THOUS.),8,.07,0.)CALL SY~ BOL (.25,6.6,23HCURR CONTR TGT COST — $ ,23 , . 07 , 0 . )
CALL NU~ 8€R (2.S,6.6,GT8L,3,.O?,O.)CALL S Y 4 B O L ( 3 .~~,6.6, 8H(T HOUS.) ,8 , .U7 ,O.)
CALL SY~ BOL (.25,6.14,23HGOVT ESTIM AT COIIPL —

CAL L NI. 4BE R(2.5,6.’.,BAYI,3,.07,0.)
CALL S’ r1BCL(3.€,6 .’.,8H (THOUS.),8,.07,0.)
CALL S’fl80L (.25,6.3,23HCONT ESTIM AT COMPL — $,23,.Q7,C.)
CALL N-~MBER (2. ~,6.3,TCEi,3,.07,Q.)
CALL S’MBOL (3. €,6.3,8~I(THOUS.),8,.C7,0.)C A L L  L : N E x, VC, I C , 1, 2 3 , . 0 7,1)
CALL S\M8OLI.7 ,7.2,2iHVA~ IANCE ANALYSIS FOR,21,.07,0.)
CAL L S~~iBOL (3.0,7.2,NA ME (i,NT+1) ,1L,.07,0.)
CALL SYiIBOL (~..0,7.2, NA ME (2,NT+1) ,1C,.C?,0.)
CA LL SYt$BOL (~~.0,7.2,NA ME (3,NT+1) ,iG,.07,0.)CALL STh BOL~~~.0,7.2,NAM E (k,NT+1),10,.07,0.)
CALL SY93OL (7.0,7.2,NA P’E (5,NT+1) ,10,.07,O.)
CALL SY lBOL (-~.,6.,1H+,1,.07,0.)
CALL SY 1BOL (~~.,6.5,i8HC $ COST VARIANCE,18,.07,0.)
CALL SYIBOL ( .,5.14,22HS $ SCHEDULE VARIAMCE,22,.07,0.)
CALL NU13E~~ ;(N,SY,IS,Q,.I)7,0.)
CALL NLIBER ((N,CY,IY,U,.0?,0.)
SP=SVP (’IT,NOU) ~100.
CP=CVP ( IT,NON)~~1 0O.
CA LL NLf3ER ()~Y,SY,SP,2,.07,0.)
CAL L NU (BER (NY ,CY,CP,2 ,.O7,0.)
IF(L1.G:.i.AMO.Li .LE.ti)XD= .5
IF (L1.E-I.1)X fli=X0G6.
IF(L i..E~~.2)XCi1=XO+5.5
IF(L 1.E(~.3)Et=XD+5.
IF (LI. E~~,4 )X L~i=XO+’I.5
IF(L i.EC.5)X(li=XD+1..

L 

1F (L1.EL. .6)XD1=X043.5
IF (Li.EQ .?)XC 1=XO+3 .

.5 IF(L1.EQ .8JXC-1=XO+2.5
IF( L i .E Gi - 9 ) X C 1 X 0+2 .
IF (L i.EQ

~
10)

~~
O 1=X)-s 1 .5

-t 1
-

- 

92

- -—.5-- - .5- ~~ .5—--— — - _.5_5__ -._.5I__ __
~~

_.5_’ .5 
~~~~~~~~~~~~~~~~~~~ - - -



- 
~r~Cfll

D—A042 3D OFF IC E OF THE PROJECT MANAGER SELECTED AMMUNITION DO——ETC FIG I’Il N

A COPSUTER PROGRAM FOR TRACK ING COST/SCHEDULE CONTROL SYSTEMS C—ETC(U)
*JN 7T LMS M IT H

UNCLASSIFIED PMSA—2 5

2 •~ 2 0 END
a04042A14 

DATE S

• —



—,-~~~,—.-- .- — 
——-~~

,..-
~---v~-~- . - — - • —- • • -  __

~~~~~~~I~~Z__.. : ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~

1F(Li.EQ.11)XDi=~ D+1.
IF(Lt.EQ.1i)XD2=~ D+7.
IF(L1.NE.1~ )GOTC 15xo=o .
XD 1~ XD+1.X O2 ~ X O+7 .

15 YD=—3 .~
CALL NIJPIBER (XQ, (,IYR,O,.Q7,Q.)
CALL NUPtBER (XD1,YD,IYRI,O,.07,O.)
IF(Li,L1.1i)GOT 16
CALL NUIl9ER (XO2~ YO,IYR2,Q,.O7,C,I

16 CALL PLOT (8..O.,~~)
CALL PLOTt 8.,6.,~~)CALL PLOT~ O.,6.,~~)
CALL SYMBOL (2.,-1.5,25HSCHEUULE 4ARIANCE IN WE~ KS,26,.O?,O.)
CALL NUMBER (5., 1.5,SVW,1,.U7,O.)
CA LL PLOT (t~.,Q.,~ 3)RETUR N
END
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