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VALIDATION OF THE SLIM METHODOLOGY TO ESTIMATING
REAL TIME, COMMAND AND CONTROL APPLICATIONS
DEVELOPMENT PROJECTS

Lawrence H. Putnam
Quantitative Software Management, Inc.
1057 Waverley Way
McLean, Virginia 22101

This.set of visuals describes how SLIM (Software Life Cycle Management), an automated software
cost estimating and life cycle planning tool belonging to Quantitative Software Management, Inc.,
was used to “replay” the development history of four real time, command and control system de-
velopment projects done by Sperry Univac for the U.S. Air Force. '

The development history (data) are taken from a Rome Air Development Center report and were
incorporated into a thesis done at the Air Force Institute of Technology by a Captain Walker
(AFIT/GCS/EE/78-21), who was working on variants of the Rayleigh/Norden Life Cycle Model
used in SLIM. These data are shown in the next two pages as they appeared in Captain Walker’s
thesis. Manpower vs. time histories for 4 projects are given together with the more important
aspects of the project and the development environment. This information is sufficient to cali-
brate SLIM, determine the technology constant representing complexity factors (like real time
code) and environmental influences (tools, language, development discipline (MPP, TDSP, CPT,
etc.)) and development constraints (development machine availability, batch vs on-line develop-
ment, etc.) and then “‘replay” an ideaiiz-*izii of the development time history as SLIM would
have produced it.

This “replay” serves several useful purposes.

° It shows how easy it is to calibrate to past experience — thus tuning the estimating
system to the skills, tools, and development, customer interface and administrative
environment. : . '

. [t validates that the Rayleigh/Norden life cycle model (as implemented in SLIM) is a
_wvery satisfactory representation of what really happens in effectively managed software
projects.

] It shows the model’s adaptability to all size regimes of practical interest in the systems
_context (small — 16,000 HOL equivalent source statements.example presented; medium —
46,000 HOL equivalent source statements example presented; and large — 500,000 HOL
source statement example presented).

e It shows the specific applicability of the model to real time, command and control
applications (Indeed, the model has been found to be applicable to any tvpe of software
svstem).

° [t shows that the mixed language environment can be effectively handled by the SLIM
methodoiogy. '

A few assumptions were made by me in fitting the data to the SLIM input file building editor.
For example, the calendar starting dates were assumed since these were not given in the data. A

L. Putnam
QSM
157 : 27 of 84


https://core.ac.uk/display/42854765?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

burdened labor rate of $50,000 per man year was assumed. An inflation rate of 6.3% was assumed
for this time frame. All other relevant input information could be deduced from the development
history obtained from the thesis. Only minor interpretation of this information was necessary.

Sperry Univac Programs 1 and 3 were done in a mix of languages. Sperry Univac Program | was
38% HOL and Sperry Univac Program 3 was 53% HOL. These were handled by converting to
equivalent number of statements in one language or the other with due regard for the uncertainty
in the conversion assumptions. Sperry Univac Program 1 was done both ways; converting every-
thing to equivalent assembly language statements in the first case and converting everything to
equivalent HOL statements in the second case. Very different technology constants were obtained;
yet, because of the relationship exhibited by the software equation, Sg = C K/3 t‘é/ 3 nearly the
same time-effort combination was obtained and a very similar time-varying manloading pattern
emerged. In my opinion, the system acted more like an HOL development than an assembly
language development and the fit seems to be slightly better.

The conversion process was handled this way for Sperry Univac Program 1. There were 90,000
DSLOC, 38%of which were HOL.

HOL Conversion

HOL Statements 0.38(90,000) = 34,200. We will assume an uncertainty on this of +5000 HOL
statements (Std Dev).

Assembly Statements 0.62(90,000) = 55,800. Assume possible conversion ratios from assembly
to HOL:

Equivalent HOL Statements

a (1% Prob.) 1 to 7 ) 7971
m (most likely) 1 to 5 11160
b (99% Prob.) 1 to 3 18600

Using the PERT algorithm (modified)

a m b Expected Std Deviation
34200 5000
7971 11160 18600 11868 2000 (1772 actual)
Expected HOL Equivalent Size 46068
Approx. Standard Deviation on Size 5385 (RMS criterion)

The input to SLIM using the 99% range approach then is:

LOW: 46068 - 3(5385) = 29913 HOL Equivalent Statements
HIGH: 46068 + 3(5385) =.62223 HOL Equivalent Statements

with a normal disrtibution assumed.

The same procedure was used in converting the equivalent assembly language statements. The re-
sult obtained was an expected 226,800 equivalent assembly language instructions with an approxi-
mate standard deviation of 25,385 instructions.
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Sperry Univac Program 3 was treated as an essentially HOL system (53% of the DSLOC) since a
high percentage of the machine language instructions were HOL generated. This was born out by
B the manloading profile obtained from this conversion — characteristic of a small system with peak
' manpower obtained well prior to completion of development. An HOL to assembly conversion
would have produced a profile with peak manpower occurring very close to the end of develop-
ment — typical of large system behavior. The actual profile resembled the former rather than the
latter confirming this reasoning.

. L. Putnam
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A Sample Data

The data used in the sample calculations of Chapter IV was provided by Sperry-Univac Defanse
1-31). The
data tabulated in Table A-I is the manning data for the four software systems reported in the

Systems in a Rome Air Development Center sponsored technical report (Ref. 23:

report.
Table A-f I
Sperry-Univac Manning Data
Program Program Program
Month Month ' Month
1 2 3 5 1 2 3 1 2 3
1 5 10 5 2 31 17 66 3 61 7 - =
2 5 13 8 2 32 17 67 3 62 7 - | -
3 5 13 8 3 33 17 67 3 63 7 - -
4 5 15 10 3 34 17 71 3 64 7 - —
S 5 15 12 4 35 17 72 - 65 7 - =
6 5 15 14 4 36 17 72 - 66 7 - | -
7 5 25 16 4 37 17 73 - 67 7 - -
8 5 25 19 4 38 17 73 - 68 3 - | -
9 5 25 20 4 39 17 73 — 69 3 - -
10 5 34 21 4 40 13 73 - 70 2 - | -
11 5 34 22 4 41 8 74 - 71 2 - -
12 5 34 22 5 42 8 74 - 72 3 - | -
13 10 40 22 5 43 8 74 — 73 3 - —
14 10 40 23 5 44 8 74 - 74 7 - | -
15 10 40 22 5 45 8 74 - 75. 7 - | -
16 10 45 |. 22 5 46 8 74 - 76 8 — -
17 15 45 2 5 47 8 73 - 77 8. 1 — | -
18 {5 45 19 5 48 8 73 - 78 7 - -
19 15 49 17 5 49 8 73 - 79 7 - ] -
2 15 | 49 | 14 ] 5 50 8| 713 | — 80 I [ [
21 15 |-49 | .13 5 51 8 73 - 81 - - =
22 15 52 12 5 52 8 55 -
23 15 | 53 11 5 © 53 8 55 —
24 15 53 10 ) 54 8 55 -
25 15 56 8 5 55 8 35 —
26 16 56 7 5 56 8 35 -
27 16 56 6 I 57 3 35 -
28 16 60 4 1 58 8 | 35 -
29 16 60 4 — 59 8 - -
30 16 60 3 — 60 - 7 - -
L. Putpam
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The units are man-months per month. Table A-II shows the factor data available on the four
systems also found in the technical report.

Table A-II
Sperry-Univac Factor Data
Program
Factor

1 2 3 4
Size in delivered source 90000 500000 26600 13150
Real-time application I ! N I
Top-down structured design 0 0 1 1
Structured coding 1 0 0 1
Memory constraint 0.50 0.50 0.52 0.50
Percent HOL used 38 99 53 100
Programmer qualificétion education and training 39.0 37.1 62.8 82.4
Developed on target machine 1 1 0 0
Pages of documentation 8059 27014 3507 2259
Command and control application 1 1 1 1
Modular design 0 0 1 1
Program librarian 1 0 | 1
Structured narrative 1 0 0- 1
Flow Charts 1 1 1 1

lé.sannam
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SUMMARY OF INPUT PARAMETERS

ARA KA RA R R AR AR AR AL A KRR AT KA RAR KA AR KRR AR IR R A AR AR AR A A KRR AR AAR R AR A AR AR AR AR kN

SYSTEM: SPERRY UNIVAC 4 DATE: 16-Nov-79

PROJECT START: 177

COST ELEMENTS

S/MY 39000. INFLATION RATE .0890
STD DEV (S$S/MY) 5000.
ENVIRONMENT
ot
ONLINE DEV 2.00 ‘ HOL USAGE 1.00
DEVELOPMENT TIME 2.180 PRODUCTION TIME 0.90
LANGUAGE JOVIAL '
/
SYSTEM .
TYPE COMMAND & CONTROL REAL TIME CODE @.38
LEVEL : 1 ———y——— UTILIZATION 0,50
MODERN PROGRAMMING PRACTICES
STRUCTURED PROG 3 DESIGN/CODE INSP 3
TOP-DOWN DEVELOPMENT 3 CHIEF PROGRAMMER TEAMS 3
EXPERIENCE
OVERALL 3 SYSTEM TYPE 2
LANGUAGE 3 HARDWARE 3
TECHNOLOGY
FACTOR - 3 ———— CK=122O
SIZE ‘
Low; 915@. HIGH 17150.

I L 2 R R R R R 22222222 SR R RSS2 AR RRR RS2 R R R R R RSt RS REEY

BRr
9%
g
g 3
3
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SIMULATION

I EEE T E RS ER R EREER RS RS RS RERR R RRRR R R 2SR RR X2 R AR R ia Rt il it sl h il i ARl RS RN

TITLE: SPERRY UNIVAC 4 DATE: 16-Nov-79

*** SIMULATION RUNNING - PLEASE WAIT ***

MEAN STD DEV

SYSTEM SIZE (STMTS) 13150. 1333.

MINIMUM DEVELOPMENT TIME (MOﬁTHS) 25.0 1.2

DEVELOPMENT EFFORT (MANMONTHS) 125.8 20.1
DEVELOPMENT COST (X $1200) .

(UNINFLATED DOLLARS) 525. 98.

(INFLATED DOLLARS) 569. 197.

SENSITIVITY PROFILE FOR MINIMUM TIME SOLUTION
(EXPECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOUS SYSTEM SIZES)

SOURCE STMTS MONTHS MANMONTHS COST (X $1009)
(-3 sD) 9159. 21.4 79. 329.
(-1 sD) 11817. 23.8 119. 457,
MOST LIKELY 121359. 25.9 126, 525,
(+1 sSD) 14483, 26.1 142, 594,
(+3 SD) 17150, 28.0 177. - 738.

LR A L I A IR A A R IR O A A A B IR R R A N A I A B A I A A A I A A R A B I A A R I A A B A B I A I Y

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 126.) WITHIN NORMAL RANGE
PROJECT DURATION ( 25.9 MONTHS) LONGER THAN NORMAL TIME DURATION
AVG # PEOPLE( 5.) WITHIN NORMAL RANGE
PRODUCTIVITY ( 185, LINES/MM) WITHIN NORMAL RANGE

LA S A RS EASERREEEE R R REEsRE R AR R R E R E R R X R E R R E R R R E R R ERERESEEE R EER X R EEE B ERP R R
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MANLOADING

AhkkhkkhkkkkkhkhhkhhkderhkhhhkhkXkrdhhrkhhhdbhhkhhkhhhhokhhkhhhkhkkrkrhdhhkrhhhhkdkhkbkdkhkddkxx

TITLE: SPERRY UNIVAC 4

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT

DATE: 16-Nov-79

"AND ASSOCIATED (+ OR -) STANDARD DEVIATION REQUIRED

FOR DEVELOPMENT. THE INPUT PARAMETERS ARE!
MEAN STD DEV
DEVELOPMENT EFFORT (MM) 125.8 29.1
DEVELOPMENT TIME (MONTHS) 25.0 .
*** SIMULATION RUNNING - PLEASE WAIT **~*
TIME PEQPLE/MONTH STD DEV CUMULATIVE cuM
. MANMONTHS STD DEV

JAN 77 1. a. 1. 2.
FEB 77 2. 0. 3. 2.
MAR 77 3. a. 6. 1.
APR 77 4, 1. 19. 2.
MAY 77 5. 1. 15. 2.
JUN 77 5. 1. 21. 3.
JUL 77 7. 1. 28. 5.
AUG 77 7. 1. 35. 6.
SEP 77 8. 1. 43. 7.
oct 77 8. 1. 51. 8.
NOV 77 8. 1. 58. 9.
DEC 77 8. 1. 66. 11,
JAN 78 7. 1. 73. 12,
FEB 78 7. 1. 3@. i3,
MAR 78 7. 1. 87. 14,
APR 738 6. 1, 93. 15,
MAY 78 6. 1. 99. 16,
JUN 78 . 5. I 104. 17,
JUL 78 5. 1. 18s8. 17,
AUG 78 4. 1. 112. 18,
SEP 78 3. 1. 116. 18,
OCT 78 3. 1. 119. 19,
NOV 78 2. 1. 121. 19,
DEC 78 2. 2. 122, 29,
JAN 79 2. a. 125. 24,
FEB 79 1. 2. 126. 209.

L I I I N A A I R N L A A I B A A A A L N N
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LINEAR PROGRAM

I 22 R R X222 s R XY X223 222222 22222222 R0 R A Al it i i sttt ld

TITLE: SPERRY UNIVAC 4 . DATE: 16-Nov-79

THIS FUNCTION USES THE TECHNIQUE OF LINEAR PROGRAMMING (SIMPLEX ALGORITHM)

TO DETERMINE THE MINIMUM EFFORT (AND COST) OR THE MINIMUM TIME IN WHICH

A SYSTEM CAN BE BUILT. THE RESULTS ARE BASED ON THE ACTUAL MANPOWER, COST,
AND SCHEDULE CONSTRAINTS OF THE USER, COMBINED WITH THE SYSTEM CONSTRAINTS
YOU HAVE PROVIDED EARLIER TO YIELD A CONSTRAINED OPTIMAL SOLUTION.

ENTER THE MAXIMUM DEVELOPMENT COST IN DOLLARS> 1500880

ENTER MAXIMUM DEVELOPMENT TIME IN MONTHS> @

ENTER THE MINIMUM AND MAXIMUM NUMBER OF PEOP
CAN HAVE ON BOARD AT PEAK MANLOADING TIME> 3

2
TIME ;/—fswom‘ COST (X $10800)
MINIMUM : 28.0 MONTHS : 80. MM : 335. :
COST : : : : ‘,
: H : : )
MINIMUM  : 27.4 MONTHS : 88. MM : 365.
TIME : s : :
: : : : MANDOWER
CONSTRAINE!
f%: YOUR REALISTIC TRADE-OFF REGION LIES BETWEEN THE LIMITS OF THE TABLE ABOVE,
2z
£ B
3



oLl

WSO
‘weuind 1

8 Jo Ov

(INTERPOLATION IN THE TRADE-OFF TABLE BETWEEN THESE LIMITS WILL PRCDUCE ALL
ACCEPTABLE ALTERNATIVES. WOULD YOU LIKE TO SEE A TRADE-OFF ANALYSIS WITHIN
THESE LIMITS (Y OR N) 2?2 Y '

9 5 000 PP EOLIOELELILOELOENLEEDOERIEOERPOERPRIEOIOEOISEOIOEOEPOOETDLOLE

TIME MANMONTHS COST (X $1000)

27.4 88.  365.

& 27.5 86. 360.
- 27.6 85. 355,

27.7 84. 349,

27.8 83. 344,

27.9 81. 340,

28.0 80. 335,

® 2 0 0 0 0 0 C PP OPT N ITEEO LD POE L LELLLEEDIIIEIBIERLEENLNDSOEIELELLS

THE RESULTS SHOWN IN THIS TABLE CAN BE USED WITH DESIGN-TO-COST OR NEW
TIME TO GENERATE AN UPDATED FILE AND AN ENTIRELY NEW ARRAY OF CONSEQUENT
RESULTS FOR MANLOADING, CASHFLOW, LIFE CYCLE, RISK ANALYSIS, COMPUTER TIME
AND FRONT END ESTIMATES,

KRAARA R AR R AR ANANI AR AR RNRKR A AR AR RN R AR AR AR AR AR Ak R A A AR AR R AR A AR AR Ak AR kA AR AR AN
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NEW SCHEDULE DEFINITION

LA EE R RS2 RS RS AR SRR 2R R 2R R R SRR R 2R R A R R R R RS RR RS2 RRRRX2RRRRRRRR R 2

TITLE: SPERRY UNIVAC 4 DATE: 16~Nov-79

SLIM HAS PROVIDED ITS BEST ESTIMATE OF THE MINIMUM TIME AND. CORRESPONDING
EFFORT AND COST TO DEVELOP YOUR SYSTEM. THESE VALUES ARE:

MINIMUM TIME: 25,8 MONTHS
EFFORT: 126, MANMONTHS
COST (X $l@00): $ 524.

A SHORTER DEVELOPMENT TIME CANNOT BE SPECIFIED ARBITRARILY BY THE USER.
HOWEVER, IF A LONGER TIME (WITHIN REASONABLE LIMITS) IS SPECIFIED, THE
SYSTEM CAN BE DEVELOPED FOR CONSIDERABLY LESS EFFORT - AND COST.

ENTER DESIRED DEVELOPMENT TIME IN MONTHS> 27,5  —--@————

MEAN STD DEV
NEW DEVELOPMENT EFFORT (MANMONTHS) 86. 14,
NEW DEVELOPMENT COST (X $1808) 360. 57.

YOUR FILE IS UPDATED WITH THESE NEW PARAMETERS. RUN MANLOADING AND CASHFLOW
OR LIFE CYCLE TO SEE HOW THESE SAVINGS CAN BE REALIZED.

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 86.) WITHIN NORMAL RANGE

PROJECT DURATION ( 27,5 MONTHS) LONGER- THAN NORMAL TIME DURATION
AVG # PEOPLE({ 3.) WITHIN NORMAL RANGE
PRODUCTIVITY ( 152, LINES/MM) WITHIN NORMAL RANGE

I 2222 E R S S R R R 2R S22 RR RS RESR RS SRRR R 2SR R RRARRRR SRR R Rt s Rl Rl el S
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SUMMARY OF INPUT PARAMETERS

AR AR R LR RS RERREREE AR SRR Rt s SRR Rt i i i E i i XX R X2 AR R R RS AR RN R

TITLE: SPERRY UNIVAC 4 DATE: l6-Nov-79

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT
AND ASSOCIATED (+ OR -) STANDARD DEVIATION REQUIRED
FOR DEVELOPMENT. THE INPUT PARAMETERS ARE:

MEAN STD DEV
DEVELOPMENT EFFORT (MM) 86.3 13.8
DEVELOPMENT TIME (MONTHS) . 27.5 l.4
*** SIMULATION RUNNING - PLEASE WAIT ***
TIME PEQOPLE/MONTH STD DEV CUMULATIVE CUM
MANMONTHS STD DEV
JAN 77 2. a. a. 2.
FEB 77 1. 8. 1. 2.
MAR 77 2. g. 3. 1.
APR 77 2. . . 6. 1.
MAY 77 3. 1. . 9. 1.
JUN 77 4, 1. 12. 2,
JuL 77 4, 1. 16. 3.
AUG 77 4, 1. 20. 3.
SEP 77 5. 1. 25. 4.
oCT 77 5. 1. 30. 5.
NOV 77 5. PEAK . 35. 6.
DEC 77 5. 1. 39. 6.
JAN 78 5. 1. 44. 7.
FEB 78 5. MP 1. - 49, 8.
MAR 78 5. 1. 53. 9.
APR 78 4. 1. 58. 9.
MAY 78 4, 1. 62. ig.
JUN 78 4, 1. 65. l@.
JUL 78 3. 1. 69. 11.
AUG 78 3. a. 72. 11.
SEP 78 3. 1. 75. 12.
oCT 738 2. 2. 77. 12,
NOV 78 2. a. 79. 13,
DEC 78 2. 2. 8l. 13,
JAN 79 2, 0. 83. 13,
FEB 79 1, 2., 84. 13.
MAR 79 1, 2. 85. 14.
APR 79 1. a. 86. 14,
MAY 79 2. 2. 87. 14,

L A A N N A A A AP S A A A I S I A A A A B I A Y A I N I Y 2 AR A Y A B LA B A B I 2 B A A I LR A

AR E R TR A AR R R A A R AR T A R A AN RN T R A A R A AN AR AN R X AR AR E AR IR R AR R R TR AR R T AN T AT AR IR &
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RISK ANALYSIS

ttttttt********i**tt*ttti*t*t**t***#*i**i**t**********i*t*t**t*t**tttt*t*t*i**

TITLE: SPERRY UNIVAC 4 DATE: l16-Nov-79

THE TABLES BELOW SHOW THE PROBABILITY THAT IT WILL NOT TAKE MORE THAN
THE INDICATED AMOUNT OF TIME, EFFORT, AND DOLLARS TO DEVELOP YOUR
SYSTEM.

PROBABILITY TIME (MONTHS)

LN B A SR A A A B B I B A O 2 O B

LN A

PROBABILITY

® 0220000000090 008000000

L A A R A B I R AT S R B B A N B B g

1. % 24.3

5. % 25.3

18. % 25.8

28. % 26.4

30. % 26.8

. 48, 3% 27,2
~ EXPECTED —e— 53, % 27.5
60. % 27.8

70. % 28,2

8a. % 28.6

99. % 29.2

95, % 29.7

99, % 30.7

PROBABILITY PROFILE

MANMONTHS COoSsT

(X $1000)

L A N R R I A A A A I B A A TR U B A A A L A Y

INFLATED COST(X $12800)

® 8 5 0 2 00T P LSS LL LI LE IR PO NI P LD ELOLSEOSED IS IPELELSEEIPIEIPIEELIEEINOEDITPEE

1. % 54. 226. 247,
5. % 64. 265, 289.
13. ¢ 69. 286. 312.
20. % 75. 311. 349,
30. % 79. 329. 360.
49. % 83. 345. 377.
L0, % 86, 360. 393.
60. % 9@. 374. 409.
79. % 94. 399. 426,
88. % 98. 408. 445,
90. % 1p4. 433. 473,
95. § 109, 454. 496.
99. % 118, 493. 539,

L I A A I R I R I I R A N A I I N S A S A A SR A A S I IR I 2K B N A B K I A B I B R A S S R I Y

PROBABILITY PROFILE

LAEARERAERE SRR AR R X R R N R R R S R R R R R R R R R R R R R R R R R R R R R R R R R R
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CALIBRATE

I EA XA EE SRR R RS RESl Rl xR 2 R 2 X222 322 FRRR RS RREXR RS R RS R YRR AR R R R X

THIS FUNCTION ENABLES THE USER TO MAKE FUTURE ESTIMATES BASED ON HISTORICAL
DATA FROM HIS ORGANIZATION AS WELL AS ON THE TYPE AND SIZE OF THE SYSTEM. IN
ESSENCE, **CALIBRATE** TAKES TIME AND MANPOWER DATA FROM PAST SOFTWARE
PROJECTS AND COMPUTES A TECHNOLOGY FACTOR FOR THE USER'S ORGANIZATION. THIS
FACTOR IS REALLY AN INDICATION OF THE STATE OF TECHNOLOGY WHICH A PARTICULAR
ORGANIZATION APPLIES TO A SOFTWARE PROJECT.

THE FOLLOWING HISTORICAL DATA IS REQUIRED:
(1) SYSTEM NAME (UP TO 28 CHARACTERS)
(2) TOTAL SYSTEM SIZE IN SOURCE STATEMENTS
{3) NUMBER OF MONTHS TO DEVELOP
(4) NUMBER OF MANMONTHS TO DEVELOP
HISTORICAL DATA WILL BE PROVIDED FOR HOW MANY SYSTEMS? 1

ENTER ALL DATA FOR EACH SYSTEM ON 1 LINE, SEPARATED BY COMMAS.

ENTER SYSTEM NAME, SIZE, MONTHS, AND MANMONTHS FOR SYSTEM 1,
> SPERR1,2268886,33,357

I IS B B R IR LR A A AN A A AR IR IR 2R BT B A A AN B A A A B A I I R I AR A IR R I R R R R N A A A L I I O R S A A )

SYSTEM NAME SIZE  DEV, TIME  DEV. EFFORT  LEVEL  TECHNOLOGY
(MONTHS) (MANMONTHS) FACTOR
sPERRL A SSY. 226800, 33.0 357.0 1 13
NEwW/INT ’ /
Cu=13530

AVERAGE TECHNOLOGY FACTOR IS 13.
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SUMMARY OF INPUT PARAMETERS
AR AR AR AR R AR AR A AR AR AR R AR R A AR A AR AR AR AR A AR AR A AR AR AR AR AR AR AR AR AR I AR R At

SYSTEM: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

PROJECT START: 1075

COST ELEMENTS

S /MY " 5gp%p. . ' INFLATION RATE .865
STD DEV (S$/MY) 5000.
ENVIRONMENT
ONLINE DEV 9.498 HOL USAGE ©.38
DEVELOPMENT TIME 1.080 PRODUCTION TIME .99
LANGUAGE ASSEMBLER
SYSTEM
TYPE COMMAND & CONTROL REAL TIME CODE @.58
LEVEL 1 NEW W/ INT. UTILIZATION 8.58
MODERN PROGRAMMING PRACTICES
STRUCTURED PROG 1 DESIGN/CODE INSP ° 2
. TOP-DOWN DEVELOPMENT 2 CHIEF PROGRAMMER TEAMS 1
EXPERIENCE
OVERALL 2 SYSTEM TYPE 1
LANGGAGE 1 HARDWARE 2
TECENOLOGY FACTOR 13 CK = /3530
SIZE.
LOW 150648 ° HIGH 302952

ASSY ELQUIV.

(22 2222 R R R RS YR R X R R 2RSSR RRS2XS 2222222222222 2202222222222 222 2R Y]
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LA E R R E R R R R R R R R P R R R R R R R E R R R R R R S E R R R R E R R R R R R R R R R RS RS R R R A RS R X R R RS R RN

SIMULATION

LR R R R R R R R R R R R E R R R R R R R SR R R R R RS R R RS SRR ESSR SRR RER RSt Rt R Rl RRRRR S X

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

*** STMULATION RUNNING - PLEASE WAIT ***

Assy. EQUIV

MEAN STD DEV
SYSTEM SIZE (STMTS) 226800, 25384,
MINIMUM DEVELOPMENT TIME (MONTHS) 30.2 © 1.6
DEVELOPMENT EFFORT (MANMONTHS) 544.7 90.4
DEVELOPMENT COST (X $1809)
. (UNINFLATED DOLLARS) 2273. 441,
(INFLATED DOLLARS) 2461, 478,

SENSITIVITY PROFILE FOR MINIMUM TIME SOLUTION
(EXPECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOUS SYSTEM SIZES)

L I O L I I R R O O O O I I O S S I I A O O T I L I I I I S S S S A A S Y

SOURCE STMTS MONTHS MANMONTHS COST (X 51499)
(-3 sD) 150648, 25.4 326. 1388,
(-1 sD) 201416.. ’ 28.7 473. 1973,
MOST LIKELY 226800. 30.2 545, 2273,
(+1 SD) ’ 252184, 31.6 632. 2634,
(+3 sD) 3g2952, 34.2 g8aa. : 3334,

® © 05 5 5 0 5 0 ST S OO D P PG L LN PO OO LS P RER O G PODEO O LS OPSS L IELELELLEIDELEDOELIESIOELEOIEGETDLLDS

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 545.) WITHIN NORMAL RANGE
PROJECT DURATION ( 38.2 MONTHS) WITHIN NORMAL RANGE
AVG # PEOPLE ( 18.) WITHIN NORMAL RANGE
PRODUCTIVITY ( 416, LINES/MM) WITHIN NORMAL RANGE

IR A R E R R EE R R AR R RS R E R R R PR EEER SRR RS R RS AR SRR RS AR R R R R R 2 RS R R RS R R X R ERE R RE R R T EE
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LINEAR PROGRAM

*i****i*i*i****t*itt*t*t_t**i*tit*i*****iitt*t*t*'t*'k*tifiit*itt**i***t*ii‘i*it*

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

THIS FUNCTION USES THE TECHNIQUE OF LINEAR PROGRAMMING (SIMPLEX ALGORITHM)

TO DETERMINE THE MINIMUM EFFORT (AND COST) OR THE MINIMUM TIME IN WHICH

A SYSTEM CAN BE BUILT. THE RESULTS ARE BASED ON THE ACTUAL MANPOWER, COST,
AND SCHEDULE CONSTRAINTS OF THE USER, COMBINED WITH THE SYSTEM CONSTRAINTS

YOU HAVE PROVIDED EARLIER TO YIELD A CONSTRAINED OPTIMAL SOLUTION,

ENTER THE MAXIMUM DEVELOPMENT COST IN DOLLARS> 2500000

ENTER MAXIMUM DEVELOPMENT TIME IN MONTHS> 36

ENTER THE MINIMUM AND MAXIMUM NUMBER OF PEOPLE YOU
CaAN HAVE ON BOARD AT PEAK MANLOADING TIME> 10,332

TIME EFFORT COST (X $1008)
MINIMUM  : 36.@ MONTHS : 275, MM : 1144, :
CQOST : s : :
: : : ’ :
MINIMUM  : 30.2 MONTHS : 552, MM 2298,
TIME : : :

.

R L R N RN I I A L I A B R R B A A B I IR R R R A I LA U A ]

YOUR REALISTIC TRADE-OFF REGION LIES BETWEEN THE LIMITS OF THE TABLE ABOVE,



(INTERPOLATION IN THE TRADE-OFF TABLE BETWEEN THESE LIMITS WILL PRODUCE ALL
ACCEPTABLE ALTERNATIVES. WOULD YOU LIKE TO SEE A TRADE-OFF ANALYSIS WITHIN
THESE LIMITS (Y OR N) 2?2 ¥

9 5 9 02 0 050 0P 0PSO O NSO NI DLEOPLELIOOERILIOIOERLEIEGSIEDLEDNLE

TIME MANMONTHS COST (X $1000)
3.2 . 552, 2293.
31.2 484, 2018.
32.2 427. 1779,
33.2 : 378, 1574,
34.2 ) 336. 1398,
35.2 299. 1246.
36.8 275. 1144,

L I R I I I A A A I A A LRI A R A A A N B A A A B U W)

THE RESULTS SHOWN IN THIS TABLE CAN BE USED WITH DESIGN-TO-COST  OR NEW
TIME TO GENERATE AN UPDATED FILE AND AN ENTIRELY NEW ARRAY OF CONSEQUENT
RESULTS FOR MANLOADING, CASHFLOW, LIFE CYCLE, RISK ANALYSIS, COMPUTER TIME
AND FRONT END ESTIMATES.

B S A SRR R AR RS ERS AR AR R R R EREREES R R RS ERRRER il il sl RS AR RRREREREEREREREZRRERERIIY
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(AR AR E RS RRRERRRtt R R RRRRRAR2R2 R 2Rttt 2RSS RARREERRRRRRRERRRE RS

FRONT-END ESTIMATES

LA EE AR RR SRR R Rl SRSl ERi Rt i b2 222ttt iRl i iRt R Rl R R R

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

% 0 00 P P PP OB LTI P OIE UL LS P L PP EEN OO LEP O PP PELLOEDPEIPIOELILOELIEOENOEELIPEOTOEES

: TIME (MONTHS) : EFFORT (MM) . :

: (LOW)  (EXPECTED) (HIGH) : (LOW)  (EXPECTED) (HIGH)
FEASIBILITY : 6.3 7.5 8.8 : ° 8. 30. 53,
STUDY : : :

® & 0 ¢ 02 2 2 0P OO P LSO PI L OISO L NP I TP SO0 LI OSSN O EDLISEPINOEOEIPLIELEEOETTDEDSEDEOSOLS

FUNCTIONAL Z 19.1 11.7 e 107. 161.
 DESIGN : : :

L R I A A A I N O A I I I N S R A S S A R A O L R R S S A A A A N N A I R A I A I L T R N N S TSP

IAEEESARE RS R R RS SRR R R R R R R R R R R R R R R R R R R R R R R E R RS R AR R R R R R
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(122 2 RS R R R R R R R R RS R R E R R R R RS E R E S R R A R RS R RS AR AR EEERSEER R R SRR R RER SRS R RERREREES,

DESIGN TO COST

IS AR E R LR AR R R RS RS R R R E R RS R RS EEE SRR AR RR AR R RRERES AR R RRARRRRREE SRR RRES R

TITLE: SPERRY UNIVAC PROG 1 : DATE: 1l4-Nov-79

SLIM HAS PROVIDED ITS BEST ESTIMATE OF THE MINIMUM TIME AND CORRESPONDING
MAXIMUM EFFORT (AND COST) TO DEVELOP YOUR SYSTEM. THESE VALUES ARE:

MINIMUM TIME: 30.2 MONTHS
EFFORT: 545. MANMONTHS
COST (X $1909): $ 2278.

A GREATER EFFORT (OR COST) WOULD RESULT IN A VERY RISKY TIME SCHEDULE.
HOWEVER, IF A LOWER EFFORT IS SPECIFIED (WITHIN REASONABLE LIMITS),
DEVELOPMENT IS STILL FEASIBLE AS LONG AS YOU CAN TAKE MORE TIME.

ENTER DESIRED EFFORT IN MANMONTHS> 457 -—emip—

MEAN STD DEV
NEW DEVELOPMENT TIME (MONTHS) _ 31.7 1.7
NEW DEVELOPMENT COST (X $10090) $ 1904, 316,

YOUR FILE IS UPDATED WITH THESE NEW PARAMETERS. RUN MANLOADING AND CASHFLOW
OR LIFE CYCLE TO SEE HOW THESE SAVINGS CAN BE REALIZED.

A CONSISTENCY CHECK-WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 457.) WITHIN NORMAL RANGE
PROJECT DURATION ( 31,7 MONTHS) WITHIN NORMAL RANGE
AVG & PEOPLE( 14,) WITHIN NORMAL RANGE
PRODUCTIVITY ( 496, LINES/MM) WITHIN NORMAL RANGE

*t*t***t**t***t*i*t******tt**tt**t**t***t*{tt******t***tt***ttt*t*ttt***tﬁ***t

-
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LIFE CYCLE

(22 22 s 2 S R R R R S R R R R R R R R R R R R R R S R X R S R RSS2 XY

SYSTEM: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

ASSEMBLY EQUIV. ’

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT
AND CASHFLOW (AND ASSOCIATED STANDARD DEVIATIONS)
OVER THE LIFE CYCLE OF THE SYSTEM. ALL
PROJECTIONS ARE BASED ON AN OPTIMAL APPLICATION OF
RESOURCES OVER TIME. THE INPUT PARAMETERS ARE:

MEAN STD DEV

DEVELOPMENT TIME (MONTHS) 31.7 1.7

LIFE CYCLE EFFORT (MM) 1161.5 192.7

AVG COST/MY (X S1898) . 50. 5.

INFLATION RATE #.065 0.g1¢0
QTR ENDING PEOPLE COST/QTR (X $10688) CUM COST (X $1808)

MEAN STD DEV i MEAN STD DEV MEAN STD DEV
DEC 75 2, g. 22, 5. 22, 4.
MAR 76 5. 1. 67. 17. 89. 17.
JUN 76 8. 1. ) 1e8. 21. 197. 38.
SEP 76 11. 2. 152. 36. 347. . 68.
DEC 76 14. 3. 189. 46. 537. 104.
MAR 77 17. 3. 226. 47. 761. 148.
JUN 77 19. 4. 260. 62. 1819, 198.
SEP 77 21. 4. . 291, 62. 1387. 254,
DEC 77 21, 4. 303. 64. 1614. 314.
MAR 78 23. 4. 331, 65. 1937. 376.
JUN 78 22, 4. 322. 65. 2267. 441.
SEP 78 22. 3. 333. 57. 2595, 5084.
DEC 78 22. 4. 330. 62. 2924, 568.
MAR 79 21. 4. 321. 70. 3245, 631.
JUN 79 20. 3. 310. 63. 3554, 691.
SEP 79 18. 3. 282, 54. 3841. 747.
DEC 79 17. 3. 273. 55. 4119. 799.
MAR 882 15. 2. 256. 52. 4364. 848,
JUN 80 14. 3. 234. 53. 4598. 894.
SEP 80 12, 2, 210. 43. 4888. 935.
DEC 84 11. 2, 188. 43. 4996. 971.
MAR 81 : 9. 2. l62. 36. 5161. 10903.
JUN 81 8. 2. 142, 37. 5383. 1831.
SEP 81 7. 2. 127. 32. 5428. 1855.
DEC 81 6. 2. 112. 32. 5539. 1876,
MAR 82 S. 1. 93. 26. 5633. 1895.
JUN 82 4. 1. 17. 23. 5718, 1110,
SEP 82 3. 1, 63. 19, 5774. 1122.
DEC 82 3. 1. 58. 18, - 5825. 1132,
MAR 83 2. 1. 45, 16. 5868. 114@.
JUN 82 2. 1, 34, 14. . 59083. 1147.
SEP 82 1. 8. 27. 11. 5938. 1153,

LI A A A IS I I I ST A S B ST B S SR AN A SR B I A A A A I I R I I AR A AU I I I A I A B A A B I A A A O

LIFE CYCLE PROJECTIONS
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LA EEE R RS E RS R R Rl RS R2 ARt Rl il s Rttt i s il il i ittt iR RRRRR RS

RISK ANALYSIS

LS R RS AR SRR R RS RS2 R2R XA RRXERR2R2RRiERRR il i s 2 R 2 AARSARRRRARRSRRRERESSEE

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

THE TABLES BELOW SHOW THE PROBABILITY THAT IT WILL NOT TAKE MORE THAN
THE INDICATED AMOUNT OF TIME, EFFORT, AND DOLLARS TO DEVELOP YOUR
SYSTEM.

PROBABILITY TIME (MONTHS)

L A N A N N N NN NN NN RN ENEEE RN N

1. % 27.8
5. % 28.9
10. % 29.6
20. % 36.3
30, % 30.8
a0, % 31.3
EXPECTED —em 56. % 31.7
60. % 32.1
70. % 32.6
80. 3 33.1
90, % 33.8
95. % 34.4
99. % ' 35.6

PROBABILITY

® 0 000 0O s OOLPINOEOLOELELBPOIOEIEOROEPIEOLEOSLEDEODS

PROBABILITY PROFILE

MANMONTHS

COST (X $l@09)

® 5 500008 00000 OCLLPOL LSO POP PP S0 CPSODOPIOOPEL DL LI EIIEIOESILIEIOEELESIDIES

INFLATED COST(X $1808)

® 5 5 05 P PP PGP0 L CL LD LOLLCEE LD ST HILOODPDOOL0SEDLOELIOLIELIITLIEREILEOEOELSEEEDIE

l. % 281. 1169. 1271.
5. % 332. 1384. 1585.
12. % 360. 1499.. 1629.
20, % 393. 1638. 1780.
30. % 417. 1739. 1889,
40. % 438. 1824. 1982.
— 0. % 457. 1904. 2069,
60. % 476. 1984. 2156,
70. % 497. 2078. 2249,
8. % 521. 2170, 2358,
992. § 554. 2309. 2509,
95. ¢ 582. 2424. 2634,
99. § 633. 2639, 2868,

® 5 0 5 0008 00N IS EDPDL S OPPILLLLE SO PDPDOLSLIOEDEOPILOOLPLEOLNEINIOEPTOEPOIETIOEDNIDOIESEDLIES

PROBABILITY PROFILE

(A2 2222222222222 XX 2R 22222222 222222222 ARt lt iz s a2 222 R 222 R B EY
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DOCUMENTATION

LRSS RS2SRRSR R R R AR SRR R R RRR R RSR RS RERRRRE2R22 A2t i s Rl R R ARl RSl S R

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

IT IS POSSIBLE TO ESTIMATE THE NUMBER OF PAGES OF DOCUMENTATION, BASED
ON DATA COLLECTED FROM SEVERAL HUNDRED SYSTEMS.

THE EXPECTED NUMBER FOR YOUR SYSTEM IS 15876 PAGES.

THE 98% RANGE IS FROM 4536 TO 38556 PAGES.

2222 AR R R R RS RR 222222222l i il il d s st it i i 222t RR X2 XX ]

ACTUAL: BO57

L. Putnam
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ENTER SYSTEM NAME, SIZE, MONTHS, AND MANMONTHS FOR SYSTEM 1.
> SPERR1 HOL,46068,33,457 s

L I A I R A A A A I A A A A A A A R B B A A B TR S A A I A A S B A R SR I A A I I I N R N A )

SYSTEM NAME . SIZE DEV. TIME DEV. EFFORT LEVEL TECHNOLOGY
(MONTHS) (MANMONTHS) FACTOR

® 5 5 0 % 0O LGS L PO PP IO OLEN LIPS PSP LIV LIPS0 LSOO LLPLLLIPIOELEELEPIEPINOIEILIEPOEOLELEEDRLDIEETDPNOS

SPERR1 HOL 46068, 33.8 © 457.0 1 6

Vel

® & 2 5 0 0 2 00 SO0 EO P LD PP OV O I PP E LSO OP O 0SSP LEENBDOELLN LI LIEIEELOEOELEIEOELINESIEEIIOEOIOE

NEW W[ INT. )

Ci =258+

AVERAGE TECHNOLOGY FACTOR IS 6.

[ S R R R R R R R R R R SRR AR SRR EEAEESRARRE SR ERE 22l iRl sttt it R ll Rl l R R
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SUMMARY OF INPUT PARAMETERS

[ Y R R R R R R e Y Y I X R R R s R RS RS R ISR RS RS R RS

SYSTEM: SPERRY UNIVAC PROG 1 " DATE: 16-Nov-79

PROJECT START: 1875

COST ELEMENTS

S /MY 58000, INFLATION RATE .065
STD DEV ($/MY) - 5909,
ENVIRONMENT
ONLINE DEV 8.40 HOL USAGE ©.38
DEVELOPMENT TIME 1.80 PRODUCTION TIME ©.88
LANGUAGE JOVIAL
SYSTEM
TYPE COMMAND & CONTROL REAL TIME CODE ©.580
LEVEL 1 UTILIZATION ©£.50
MODERN PROGRAMMING PRACTICES
STRUCTURED PROG 1 DESIGN/CODE INSP 2
TOP-DOWN DEVELOPMENT 2 CHIEF PROGRAMMER TEAMS 1
EXPERIENCE
OVERALL 2 SYSTEM TYPE 1
LANGUAGE 1 ) HARDWARE - 2
TECHNOLOGY FACTOR 6
SIZE A
LOW 29913, HIGH 62223.

HOL ELUIY.

R R R RS R R R 2 2 R R E RS R AR R R E R R E RS RS RS A A R E XSS 22ZAREZEEER 2SR RRES S Z 2 2 2 2 2 2
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SIMULATION : e e 2T
(AR R RS E RS EE E R EE R R EEERERE R ER R R R R R R R RRRSREERAR AR R AR R RSl R s R Rt ARl RSN
TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

HOL EQU!YV

**#* SIMULATION RUNNING = PLEASE WAIT ***

MEAN STD DEV

SYSTEM SIZE (STMTS) 46068. 5385.
MINIMUM DEVELOPMENT TIME (MONTHS) 31.9 1.7
DEVELOPMENT EFFORT (MANMONTHS) .. 536.7 92.8

DEVELOPMENT COST (X $1049)
(UNINFLATED DOLLARS) . 2234, 437,

(INFLATED DOLLARS) 2423. 474,

SENSITIVITY PROFILE FOR MINIMUM TIME SOLUTION
(EXPECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOUS SYSTEM SIZES)

L L I I I I I N S A A S A A A S A A A R I A O R A B O L B B I A B A N

SOURCE STMTS MONTHS MANMONTHS COST (X s14@8)
(-3 sD) 29913. 25.8 246. - 1825,
(-1 sD) 40683. 29.4 439, 1829,
MOST LIKELY 46868. 31.90 537. 2234.
(+1 sb) 51453. 32.6 643. 2680.
{+3 SD) 652223, 35.3 853.- 3553.

L R I I N I A A I A A A A I A A N N N RN NN RN SRR S NN R RN

A CONSISTENCY CHEICK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 537.) WITHIN NORMAL RANGE
PROJECT DURATION ( 31.9 MONTHS) WITHIN NORMAL RANGE
AVG & PEOPLE ( 17.) WITHIN NORMAL RANGE
PRODUCTIVITY ( 86. LINES/MM) WITHIN -NORMAL RANGE

IR R R R R R P P Y TR RS EE RIS R R R RS PSR R SR RS2 22 RARA AR RR SRR ARl la xRSl sl
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LINEAR PROGRAM

X R R R R R R R R X E R R R R Y R R R SRR R R R RS R AR LA SRR R Rl el Rl

TITLE: SPERRY UNIVAC PROG 1 DATE: l4-Nov-79

THIS FUNCTION USES THE TECHNIQUE OF LINEAR PROGRAMMING (SIMPLEX ALGORITHM)

TO DETERMINE THE MINIMUM EFFORT (AND COST) OR THE MINIMUM TIME IN WHICH

A SYSTEM CAN BE BUILT. TEE RESULTS. ARE BASED ON THE ACTUAL MANPOWER, COST,
AND SCHEDULE CONSTRAINTS OF THE USER, COMBINED WITH THE SYSTEM CONSTRAINTS

YOU HAVE PROVIDED EARLIER TO YIELD A CONSTRAINED OPTIMAL SOLUTION.

ENTER THE MAXIMUM DEVELOPMENT COST IN DOLLARS> 2258009

ENTER MAXIMUM DEVELOPMENT TIME IN MONTHS> 36

ENTER THE MINIMUM AND MAXIMUM NUMBER OF FEOPLE YOU
CAN HAVE ON BOARD AT PEAK MANLOADING TIMZ> 19,38

TIME EFFORT COST (X $S1060)
MINIMUM  : 36.0 MONTHS : 299. MM 1246. :
CosT : : : :
MINIMUM 31.1 MONTHS 548, MM 2254.
TIME : ’ :

#5050 050000000 P PO PR LIPS LD LLLE NS EEEDLI LSS

YOUR REALISTIC TRADE-OFF REGION LIES BETWEEN THE LIMITS OF THE TABLE ABOVE.

L. Putnam
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(INTERPCLATION IN THE TRADE-OFF TABLE BETWEEN THESE LIMITS WILL PRODUCE ALL
ACCEPTABLE ALTERNATIVES, WOULD YOU LIKE TO SEE A TRADE-OFF ANALYSIS WITHIN
THESE LIMITS (Y OR N} ? Y

5 5 5000 08 60000 PO DO LB OIS SE OO NS SES OIS EIEYTPES

TIME MANMONTHS COST (X $1949)
1.1 540, 2250,
32.1 476. 1982,
33,1 421. 1753,
34.1 373, 1556.
35,1 - 233, 1386.
36.9 299, 1246.

L A I N I 3 SN I A A I A I I A A A A I A A I 3 N A A A A I

THE RESULTS SHOWN IN THIS TABLE CAN BE USED WITH DESIGN-TO-COST OR NEW
TIME TO GENERATE AN UPDATED FILE AND AN ENTIRELY NEW ARRAY OF CONSEQUENT
RESULTS FOR MANLOADING, CASHFLOW, LIFE CYCLE, RISK ANALYSIS, COMPUTER TIME
AND FRONT END ESTIMATES. '

LS 2SS R AR R R AR R R R ARt R X a2 22 a2 22 2 i 2 X R R R R R RRRRE R RN
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DESIGN TO COST

2RSS SRR RRRREEEASRESRRlRERRR X222 2222 it i b ot Rt 2ot sRaRARRRltn RS

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

SLIM HAS PROVIDED ITS BEST ESTIMATE OF THE MINIMUM TIME AND CORRESPONDING
MAXIMUM EFFORT (AND COST) TO DEVELOP YOUR SYSTEM. THESE VALUES ARE:

MINIMUM TIME: . 31.8 MONTHS
EFFORT: 537. MANMONTHS
COST (X $1009): $ 2236.

A GREATER EFFORT (OR COST) WOULD RESULT IN A VERY RISKY TIME SCHEDULE.
HOWEVER, IF A LOWER EFFORT IS SPECIFIED (WITHIN REASONABLE LIMITS),
DEVELOPMENT IS STILL FEASIBLE AS LONG AS YOU CAN TAKE MORE TIME.

ENTER DESIRED EFFORT IN MANMONTHS> 457 @ A
CTUAL

MEAN STD DEV
NEW DEVELOPMENT TIME (MONTHS) 32.4 1.8
NEW DEVELOPMENT COST (X $16@3) $ 19084, 329.

YOUR FILE IS UPDATED WITH THESE NEW PARAMETERS. RUN MANLOCADING AND CASHFLOW
OR LIFE CYCLE TO SEE HOW THESE SAVINGS CAN BE REALIZED.

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 457.) WITHIN NORMAL RANGE
PROJECT DURATION ( 32,4 MONTHS) LONGER THAN NORMAL TIME DURATION
AVG # PEOPLE( 14.) WITHIN NORMAL RANGE
PRODUCTIVITY ( 1901. LINES/MM) WITHIN NORMAL RANGE

I E R R R E R E R R R SR R R R R R E R R E R R R R R R N R R R R R R R R R R R R R R R R e R RN
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LIFE CYCLE

P E E R R E R R R R R R R R R R R R R A R R R E R R R R R R R A R R AR SRR R R 222 Rt XA s RE R

SPERRY UNIVAC PROG 1

HOL ELLIV.

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT
AND CASHFLOW (AND ASSOCIATED STANDARD DEVIATIONS)
OVER THE LIFE CYCLE OF THE SYSTEM. ALL

PROJECTIONS ARE BASED ON AN OPTIMAL APPLICATION OF

RESOURCES OVER TIME. THE INPUT PARAMETERS ARE:

DEVELOPMENT TIME (MONTHS)
LIFE CYCLE EFFORT (MM)
AVG COST/MY (X $1908)

INFLATION RATE

MEAN

32.4
888.6
58.
8.865

STD DEV

1.8
153.7
5'
p.010

DATE:

14-Nov-79

PP 2000020000000 0P0PPOPOEOLLPREOIOEPOODPELPPORIROLOE P POSBTERPOPEOEIOLSNEPOEON SRS

CUM COST (X $1090)

PEOPLE
STD DEV

COST/QTR (X $1088)

MEAN

STD DEV

MEAN

STD DEV

LA 2N BN 2 N L B N Y BN I I B A R IR IR I L IR I A A SR N S AR B I B A S AN I U IR BE U A BU I BK BN SR AN BN AN N B A B A B B A I I I B O Y N

SYSTEM:
QTR ENDING
MEAN

DEC 75 2.
MAR 76 6.
JUN 76 9,
SEP 76 11,
DEC 76 15.
MAR 77 17.
JUN 77 18.
SEP 77. 29.
DEC 77 20,
MAR 78 29,
JUN 78 29,
SEP 78 19,
DEC 78 - 17.
MAR 79 16.
JUN 79 1s.
SEP 79 13.
DEC 79 11,
MAR 8¢ 9.
JUN 88 8.
SEP 88 7.
DEC 8¢ 5.
MAR 81 5.
JUN 81 4,
SEp 81 3.
DEC 81 2.
MAR 82 2.
JUN 82 1.
SEP 82 1.
DEC 82 1.
MAR 83 1.

23.
71.
117.
153.
196.
231.
248,
271,
281,
286.
2990.
284.
265.
244.
233.
284.
183,
158.
134.
113.
95.
82.
64.
51,
39.
32,
26.
19.

15, -

1e.

6.
16.
26.
36.
47,
52,
55.
51.
58.
59.
57.
54,
55.
56,

' 58,
45.
36.
31.

.32,
31,
25,
25.
20,
17,
15.
12,
11,
18.

7-

5.

23.
94.
211.
366.
559.
787.
1839.
1387.
1588.
1873.
2159.
2441,
2788.
2953.
3181,
3388.
3569,
3728.
3863.
3977.
4072.
4152,
4218.
4269.
4309.
4340,
4366.
4386.
4401.
4411.

5.
18.
41,
72,

189.
154.
203,
256,
311.
366.
422,
477,
530,
578.
622,
663.
698.
729,
756.
778.
796.
812.
825.
835,
843.
849.
854.
858.
861.
863.

LA N N N N R NN Y R NN R N NN NN NN NN N NN R NN NE NN R NEENE NI NN N U

LIFE CYCLE PROJECTIONS
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*****tt**i**i**t****tfi*ttttttf***?*i******t***'***t**tt*t***t***tt*t***tt****

RISK ANALYSIS

AR AR E R E EE RS R R R R R E S A R RS R A R R R R R R R R R R R R R R R R R R SRR R R R SRR R R R B R

TITLE: SPERRY UNIVAC PROG 1 DATE: 14-Nov-79

THE -TABLES BELOW SHOW THE PROBABILITY THAT IT WILL NOT TAKE MORE THAN
THE INDICATED AMOUNT OF TIME, EFFORT, AND DOLLARS TO DEVELOP YOUR

SYSTEM, :

PROBABILITY TIME (AONTHS)

® 02000002000V ELIEPPOELIEPIOLOLELEOEIEDNOEOEDN

1, % 28,2
5. % 29.4
19. % 3.1
20, % 30.8
39, % 31.4
40. % 31.9
[— EXPECTED —amesg, & 32.4
. 60, % 32.8
,‘ 78, % 33,3
: 80, % 33.9
i 9g. % 34,7
' 95, % 35,4
; 99, % 36.6

i
i
|

PROBABILITY

© 5 0000000092000 0085000000

PROBABILITY PROFILE

273, 1138,

MANMONTHS COST (X S1909)

LI O O I R I R A I I R A I N A A A S R S A B A B AR A N B Y A A A R L I B A BT A S Y Y

INFLATED COST (X $1009)

1. % 1239.
5. % 327. - 1362. 1483,
1. % 356. 1482. 1613,
20. % 390. 1627. 1771,
3. 3% 416. 1732, 1885,
40. % 437. 1821. 1982,
—E— 50, % 457 1984. 2073,
60. % 477. 1987. 2164,
79. % 498. 20877. 2261,
80. 3% 524. 2181. 2375,
9g. 3 558. 2326. 2533.
95. % 587. 2446. 2663,
95. % 641. 2671. 25987.

PROBABILITY PROFILE
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I EE R E R R RS R R R R R R R R S R EE R AR E SRR RS R 2R AR RS RS S R Rt n R iR R xRl Rl Rl R

DOCUMENTATION

R 2 E R R R R R EE R RS RS R SRR R RS2 RaRaR Rt Rl il sl a0 Rl RERERd R RlRRE SRS

TITLE: SPERRY UNIVAC PROG 1 DATE: l14-Nov-79

IT IS POSSIBLE TO ESTIMATE THE NUMBER OF PAGES OF DOCUMENTATION, BASED
ON DATA COLLECTED FROM SEVERAL HUNDRED SYSTEMS.

THE EXPECTED NUMBER FOR YOUR SYSTEM IS 3224 PAGES,

THE 90% RANGE IS FROM 921 TO 7831 PAGES.

IR E R E R R E S Z SR EEEZE RS REARRRRRRERRRR Rt Rl i s il il i il Rl iSRS ltRERR RN

ACTILIAL: 8057

L. Putnam
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PR R R R R R R N E R R R R E R R R EEE R AR S SRR RS R SRR RERERRLERRER s Rl d s 2 i i s R X RN R RN

CALIBRATE

I EE R R EEE R RS E SRR R EEEEERERAESS R R RS R R RS RSRRRRl R Rt RS R RS R Rl RE R RE

-HI3 FUNCTION ENABLES THEZ U3SER TO MAKE FUTURE ESTIMATES BASED ON HISTCRICAL
DATA FPROM HIS ORGANIZATION A3 WELL AS ON THE TYPZ AND SIZE OF THE SYSTEH. b
ESSENCE, **CALI3RATE** TARES TIME AND MANPOWER DATA FROM PAST SOFTWARE
PROJECTS AND COMPUTES A TECHNOLOGY FACTOR FOR THE USER' "O...

1

ENTER ALL DATA FOR EACH SYSTEM ON 1 LINZ, SZIFARATEID 2Y COMMAS.

ENTER SYSTEM NAME, SIZE, MONTHS, AND MANMONTH3 FCR SYSTZH 1.
> SPERRY UWIVAC 2,500v03,51,2682

L I R I I R I I I I L I S I I R R A A I R IR I A B A I R R A S A A A N SRR S Y

SYSTEM NAMEZ SIze DEV. TIME DEV., EFFURT LEVEL TECHNOLOGY
d (MONTHS) (MANACHTHD) rACTOR
SPERRY UNIVAC 2 5690998, 51.2 2662.9 1 11

NEW W/ INT.

Cy=8362

AVERAGE TECHNOLOSY FACTOR. IS 11,

L. Putnam
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f**tttt*t*t*kttﬁt**************t****i*i***t***t*t*i**t*t***tt*tttt*****t*t*t**

SUMMARY OF INPUT PARAMETERS

I P R E EE R R R R R R B E R R R R EE R R R R RS EEE RS RS SR EE R R SRR REERRR R R RRS P RRER R R R R R RS R R SR X R X R
SYSTEM: SPERRY UNIVAC PRCGV 2 ‘ DATE: 13~Aug-79
PROJECT START: 175

COST ELEMENTS .
S$/MY 59909. INFLATION RATE ,865

3TT DEV ($/MY) 5000.
ENVIRONMENT .
ONLINE DEV 2.96 ——— dOL USASE 5.99
DEVELOPMENT TIME 1.99 PRCDGCTION TIME 3.19
LANGUAGS JOVIAL
SYSTEM
TYPE COMHAND & CONTROL REAL TIME CODE 9.65
LEVEL ]  ————— UTILIZATION 9.59
MCDERN PROGRAMMING PRACTICES
STRUCTURED PROG 1 DESIGN/CODE INSP 1
TOP-DOWN DEVELOPMENT 1 CHIEF PRCGRAMMER TEAMS 1
EXPERIZNCE
OVERALL . 2 SYSTEM TYPE 2
LANGUAGE 2 AARDWARE 2
TECHNOLOGY
FACTOR 1] onp———
SIZE
LOW 433003. HIGH 559209.

A A SRS EA RS EERSEEREE SRR R SR REERS Rl R SRRl SRRl RS RRRERRREREEREEREREREREERIERIRIT I
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P R R R R R R R a2 s s R R R R R R S R R R R RS

SIMULATION

ek ke kb kxRt rrrhkkhhbhkhhrrhorabhkrrrhrrktrhrhhkdrhx

* %
fITLE: SPERRY UNIVAC PRGG 2 . DATE: 13-3ug-79%

*¥** SIMULATION RUNNING - PLEASE WAIT ***

MEAN STC DEV
SYSTEM SIZE (STMTS) 560090, 16667,
MINIMUM DEVELOPMENT TIME (MONTHS) 52.3 1.4
DEVELOPMENT EFFORT (MANMONTHS) 2811.1 274.9
DEVELOPMENT COST (X $1299) :
(UNINFLATED DOLLARS) 11688.. 1654.
(INFLATED DOLLAR:) ’ ‘ 13496. 1914.
SENSITIVITY PROFILE FOR MINIMUM TIME SOLUTION
(SX®ECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOU: SYSTEM SIZES)
SOURCE STMTS MONTHS MANMONTIS COST (X S$S1lddv)
=3 3D 456099, 49.9 2471, . 12295,
(-1 5D) 433333, 51.4 2729. 11236.
43T LIXELY 523936, 52.3 - 2511, . 11633.
(+1 3D) 516657, 52.9 2951, 12296.
(+3 SD) 554236, 54,3 . 3198. 13325.

D O I T T I I I R R I I I I I A A I R I B I I O LI Y I

m
wi
[
(]
m
wn
e
(@]
=
n

v COMESISTENCY CHECX WITE OATA FROM OTHZIR SYSTEMS CfF THE SaM

TOTAL MANMONTHS ( 2811.) WITAIN HNORMAL RANGE
PROJECT DURATION ( 52.3 MONTHS) WITAIN NORMAL RANGE
AVG £ PECPLE( 54.) AITHIN NORMAL RANGE
PRODUCTIVITY ( 178. LINES/MM) wITHIN NORMAL RANGE

g:xttitt!t?"*t!l!'!i*t‘lt?tﬂ!*t*t_*itti**t!tttt*ttr**'X*t!i!t"!*ktt*i***tti't
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(A E R SRR E R RS SRS RS R RS Rl SRR R R RS R R SRR R Rl E R R YR SRR R 2R RRRRRREREEE R

RISK ANALYSIS

it;*t***it*tt*tt**t*tt*t**tttt*txtkt**krtt*tt*ttr*t*tttﬂ*rtlt***t*t*t**t*t*tt*

TITLE: SPERRY UNIVAC PROG 2 ' DATE: 13-Aug-79

THE TABLES BELOW SHOW T'HE PRCBABILITY THAT.IT WILL NOT TAKE MORE THAN
THE INDICATED AMOUNT OF TIME, EFFORT, AND DOLLARS TO DEVELOP YOUR
SYSTEM.

PROBA3ILITY TIME (MONTHS)

® 4 8 600 800000000 N et e s et e 0

1. % 49.9
5. % 50.0

19. % 59.5

26, 3 51,1

3. % 51.5

493, 3 51,6

EXPECTED —emem 53, 3 52,3
. 6. % 52.6

70. % 53,9

80. % 53.5

93, % 54,1

95, % 54,6

99, % 55,5

PROBA3ILITY PROFILE

| PROBABILITY MANMONTHS CO3T (X S1a69) INFLATEDS COST(X $19d6)
‘ ------ *® & » ¢ & 0o * ® 9 & 0 0 9 9 e . o : ¢ o 0 L) . 8 & o 0 o * ® - . o 0 & L) s & » 0o ¢ 0 8 @ o o o * s & 9 o 9
1. % 2171. 9947. ) 19378.
5. % 2359. 9828, 11273.
19. % 2459, 16245, 11751,
: 29, % - 2533, : - 19749, - 12329,
39. % 26567, 11113. 12746,
43. % 2742, 11423, 13123.
Lgmm—57, % 26811, 11713, 13435.
60. % 2831. 12303, 13767.
7. % 2955, 12313, 14123.
BY. & 3v42.. 12677. 14541,
99, % 3163, 13131, 15119.
95 .. % . 3263. 13537. 15537.
99, % 3451, 14378. 16492,

@ 4 % %2 e0 20060020 ec0e0s0s00 a8 0 00000 © 0 6 6 3000 00000000t ereess e eLseNse e

PROBASILITY PROFILE
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AVAILABLE FUNCTIONS ARE:
CALIBRATE

EDITOR

ESTIMATE

BYE .

FUNCTION? EST

INPUT FILENAME? SPERR3

INPUT DATA CHECK - OK

L. Putnam
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I 22 EE R X R R R E R RS RS2 R RARSRRARR SRRt il s i At il i Rl il il i il il i i il
»

CALIBRATE

[ E XX E XS SR EERREXER SRR R R R R SR RS2 RRRRRER XSS RRR 222222t sl R il bR iR A AR RS X

THIS FUNCTION ENABLES THE USER TO MAKE FUTURE ESTIMATES BASED ON HISTORICAL
DATA FROM HIS ORGANIZATION AS WELL AS ON THE TYPE AND SIZE OF THE SYSTEM. IN
ESSENCE, **CALIBRATE** TAKES TIME AND MANPOWER DATA FROM PAST SOFTWARE
PROJECTS AND COMPUTES A TECHNOLOGY FACTOR FOR THE USER'S ORGANIZATION. THIS
FACTOR IS REALLY AN INDICATION OF THE STATE OF TECHNOLOGY WHICH A PARTICULAR
ORGANIZATION APPLIES TO A SOFTWARE PROJECT.

THE FOLLOWING HISTORICAL DATA IS REQUIRED:
(1) SYSTEM NAME (UP TO 20 CHARACTERS)
(2) TOTAL SYSTEM SIZE IN SOURCE STATEMENTS
(3) NUMBER OF MONTHS TO DEVELOP
(4) NUMBER OF MANMONTHS TO DEVELOP
HISTORICAL DATA WILL BE PROVIDED FOR HOW MANY SYSTEMS? 1

ENTER ALL DATA FOR EACH SYSTEM ON 1 LINE, SEPARATED BY COMMAS,

ENTER SYSTEM NAME, SIZE, MONTHS, AND MANMONTHS FOR SYSTEM 1.
> SPERR3,16724,26,399

L R I I A R A B A A A N 2L AN A AT R I Y A I I A A 2K B AT A B I I B I I A A A A SN I B A S B

SYSTEM NAME SIZE DEV. TIME DEV. EFFORT LEVEL TECHNOLOGY
(MONTHS) (MANMONTHS) FACTOR
SPERR3 16724, 26.0 399.9 3 2
AVERAGE TECHNOLOGY FACTOR IS 2.

tt*tiﬁ*it*it*ttttt*tit**'ktttttt"tii*tttit*ttti***t**i*ﬁfﬁt*t****tt*t*t*t*tt*ttt
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SUMMARY OF INPUT DATA PRINTED (Y OR N)? Y

I E R R R R R R R R R R R R R R R R R R R XS SRR RS R R AR R RS R R Rl R R

SUMMARY OF INPUT PARAMETERS

LR e R R R R R R R R R R E R R R R R R R R R R RS RS RS R RS RER R AR Rl Rl Rl ARl R R

SYSTEM: SPERRY UNIVAC 3 . DATE: 16-Nov-79

PROJECT START: 175

COST ELEMENTS

$/MY 50000, INFLATION RATE .8782
STD DEV ($/MY) 5800,
ENVIRONMENT
ONLINE DEV .25 HOL USAGE 0.53
DEVELOPMENT TIME .29 PRODUCTION TIME 9.89
LANGUAGE JOVIAL
SYSTEM .
TYPE COMMAND & CONTROL - REAL TIME CODE 8.29
LEVEL 2 UTILIZATION 8.52
MODERN PROGRAMMING PRACTICES
STRUCTURED PROG 2 DESIGN/CODE INSP 2
TOP-DOWN DEVELOPMENT 3 CHIEF PROGRAMMER TEAMS 2
EXPERIENCE
OVERALL 3 SYSTEM TYPE - 2
LANGUAGE 3 HARDWARE 3
TECHNOLOGY -
FACTOR 5
SIZE
LOW 20600. - . HIGH 32600,

I3 X 2SS 2 S 2SR SR RS2 2222222222222t Al 2o A0SR RERAt Rt R 2]
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AR A RS R AR E R R R A A E R R R R R E X RREESRSRERRRRARRRRRRRRRRRR R RSttt RR Rl R

SIMULATION

I E R AR SRR S SRR R R RS R 2R R R R X2 22 22 ii il s i 22 202 RRRRRRRRRRERRRR SR X1

TITLE: SPERRY UNIVAC 3 DATE: 16-Nov-79

**%* SIMULATION RUNNING ~ PLEASE WAIT ***

MEAN STD DEV

SYSTEM SIZE (STMTS) 16724. 776.

MINIMUM DEVELOPMENT TIME (MONTHS) 25.3 8.8

DEVELOPMENT EFFORT (MANMONTHS) 471.6 51.7
DEVELOPMENT COST (X $1699)

(UNINFLATED DOLLARS) - 19s61l. 299.

(INFLATED DOLLARS) 2186. 312,

SENSITIVITY éROFILE FOR MINIMUM TIME SOLUTION
(EXPECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOUS SYSTEM SIZES)

L R N A N A I R A A BN S I R S R A A I S R S A N AR N B B A N B A A B R O I A A 2R O B A AN Y A A B A B A N L O

SOURCE STMTS MONTHS MANMONTHS COST (X $18889)
(-3 SD) 14396. 23.6 391. l639.
(-1 sD) 15948. 24.7 446. 1859,
MOST LIKELY 16724. 25.3 472, 19s61.
{(+1 SD) . 17569. - 25.7 563. 2895.
(+3 SD) 19@52. 26.7 605. ) 2529.

L R R R R R R R R N N O o S I I A R R N R N N NS B S S

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 472.) GREATER TEAN NORMAL EFFORT
PROJECT DURATION ( 25,3 MONTHS) LONGER TEAN NORMAL TIME DURATION
AVG # PEOPLE ( 19.) GREATER THAN NORMAL # OF PEOPLE
PRODUCTIVITY ( 35. LINES/MM) LESS THAN NORMAL PRODUCTIVITY

A A S LR SRR R 22 2 2 22222 R 22 PR RS R R S RS R RS RS R RS RS RR R RRS Rl RtER X R
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AVAILABLE OPTIONS ARE:

NEW TIME LINEAR PROGRAM RISK ANALYSIS DOCUMENTATION
DESIGN-TO-COST MANLOADING BENEFIT ANALYSIS ALL ANALYSES
PERT SIZING CASHFLOW MILESTONES HELP
DESIGN-TO-RISK(DTR) LIFE CYCLE CPU USAGE END

FRONT-END ESTIMATES

OPTION? LIN

LA AR AR EEE SRR RARLlRR Attt il R i ittt s i i i i it it sttt Rl ARl S

LINEAR PROGRAM

KA KRR AR AR R AT R R AR AR R AR AR AR R AR AR R AR R R AR AR AR AR R AR R AR A A ARk A ARk kA kR kA kR h*k*®

TITLE: SPERRY UNIVAC 3 X DATE: 16-Nov-79

THIS FUNCTION USES THE TECHNIQUE OF LINEAR PROGRAMMING (SIMPLEX ALGORITHM)

TO DETERMINE THE MINIMUM EFFORT (AND COST) OR THE MINIMUM TIME IN WHICH

A SYSTEM CAN BE BUILT. THE RESULTS ARE BASED ON THE ACTUAL MANPOWER, COST,
AND SCHEDULE CONSTRAINTS OF THE USER, COMBINED WITH THE SYSTEM CONSTRAINTS

YOU HAVE PROVIDED EARLIER TO YIELD A CONSTRAINED OPTIMAL SOLUTION,

ENTER THE MAXIMUM DEVELOPMENT COST IN DOLLARS> 2090800¢
ENTER MAXIMUM DEVELOPMENT TIME IN MONTHS> 30

ENTER THE MINIMUM AND MAXIMUM NUMBER OF PEOPLE YOU
CAN HAVE ON BOARD AT PEAK MANLOADING TIME> 15,30

TIME EFFORT COST .(X $1200)
MINIMUM  : 28.8 MONTHS : 277. MM : 1153.
cosT : :
MINIMUM : 25.3 MONTHS : 471. MM : 1962,
TIME : H :

. -
- -

T8 4°8 © & B 2 P B T O I B S SECDPTEEYPTO TS SETE I ELIEBTNOEOLeN

YOUR REALISTIC TRADE-OFF REGION LIES BETWEEN THE LIMITS OF THE TABLE ABOVE,

L. Putnam
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(INTERPOLATION IN THE TRADE-OFF TABLE BETWEEN THESE LIMITS WILL PRODUCE ALL
ACCEPTABLE ALTERNATIVES. WOULD YOU LIKE TO SEE A TRADE-OFF ANALYSIS WITHIN
THESE LIMITS (Y OR N) ? Y.

® 200600000000 00 P PPOLEDOPSLIELIPLIECIOINSIERPOSEEOEEEOOEDNTE

TIME MANMONTHS COST (X $190090)
25.3 471, 1962,
26.3 403. 1680.
27.3 347, 1447,
28.3 301, 1253,
28.8 277. 1153.

P 0 90T I L OEPP PO LPOEOPIOOEOEOLPLELLILIOEIEIERLOLOIEPLIODOLELEELEEETDEDS

THE RESULTS SHOWN IN THIS TABLE CAN BE USED WITH DESTGN-TO-COST OR NEW
TIME TO GENERATE AN UPDATED FILE AND AN ENTIRELY NEW ARRAY OF CONSEQUENT
RESULTS FOR MANLOADING, CASHFLOW, LIFE CYCLE, RISK ANALYSIS, COMPUTER TIME
AND FRONT END ESTIMATES.

L2222 SRR 2R 222222 222222 it st a sl s it i 2Rttt il i RS
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(A 2 EE SRR R RS RSS R SRR R RS R R R R R 2R AR RS R R 2R a2 a s AR Rl n RS

DESIGN TO COST

[ R R R R R R R R R R R R RS R R R R R R R R R R R R E R R R R SRR R AR R R R RS RRERE RSN

TITLE: SPERRY UNIVAC 3 DATE: 16-Nov-7¢

SLIM HAS PROVIDED ITS BEST ESTIMATE OF THE MINIMUM TIME AND CORRESPONDING
MAXIMUM EFFORT (AND COST) TO DEVELOP YOUR SYSTEM. THESE VALUES ARE:

MINIMUM TIME: 25.3 MONTHS

EFFORT: 472. MANMONTHS
COST (X $1009): $ 1965.

A GREATER EFFORT (OR COST) WOULD RESULT IN A VERY RISKY TIME SCHEDULE.
HOWEVER, IF A LOWER EFFORT IS SPECIFIED (WITHIN REASONABLE LIMITS),
DEVELOPMENT IS STILL FEASIBLE AS LONG AS YOU CAN TAKE MORE TIME.

+

ENTER DE§IRED EFFORT IN MANMONTHS> 399

MEAN STD DEV
NEW DEVELOPMENT TIME (MONTHS) 26.3 8.8
NEW DEVELOPMENT COST (X $1600) $ 1663. 182.

YOUR FILE IS UPDATED WITH THESE NEW PARAMETERS. :RUN MANLOADING AND CASHFLOW
OR LIFE CYCLE TO SEE HOW THESE SAVINGS CAN BE REALIZED,

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 399.) GREATER THAN NORMAL EFFORT
PROJECT DURATION ( 26.3 MONTHS) LONGER THAN NORMAL TIME DURATION
AVG # PEOPLE ( 15.) GREATER THAN NORMAL # OF PEOPLE
PRODUCTIVITY ( 42. LINES/MM) LESS THAN NORMAL PRODUCTIVITY
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RISK ANALYSIS
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SPERRY UNIVAC 3

TITLE:

DATE: 16-Nov-~79

THE TABLES BELOW SHOW THE PROBABILITY THAT IT WILL NOT TAKE MORE THAN

THE INDICATED AMOUNT OF TIME,

SYSTEM

TIME (MONTHS)

® s 00 s Ps s e PO N EPNBERLNIEPILIOLIPEIEOEIESESELEES

PROBABILITY

LRI I AR SN S I O B R A A O B B B R I B O ]

1, % 24.5
5. % 25.90
19, % 25.3
20, % 25.7
3o, & 25.9
40, % 26.1
50, % 26.3
60, % 26.5
78, % 26,7
80. % 27.9
98, ¢ 27.3
95, % 27.6
99, § 28.2

PROBABILITY PROFILE

EFFORT, AND DOLLARS TO DEVELOP YOUR

L A A N N I A A A B A N S AR S A B S B Y A A A I R P K K B B I A O B O O B A B R N B A N )

PRCBABILITY

MANMONTHS

COST (X $1009) -

INFLATED COST (X $51008)

LR N L R A A A Y A I I A A LR B A S S B AR A B R AN SN A B B I B S I A N S IR I I B B B A )

1,
5.
19.
20.
33.
40.
50.
60.
7“.
8e..
S9.
as.
99.

0P U0 O0 UP P 0P IP OP O IR OP OP P

297.
327.
343,
362.
376.
388.
399,
419.
422.
436.
455.
471.
581,

1239.
1363.
1429.
1589.
1567.
l616.
1663.
1709.
1758.
1816.
1896.
1962.
20886.

1334.
l468.
1539,

LA K 2E N AN U I I I O B Y NN AN B B A I AV S A A A S A B IR AR A B R A Y A SRR B Y SN R A B A 2 SR BN

PROBABILITY PROFILE
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MANLOADING
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SPERRY UNIVAC 3 DATE: 16-Nov-79

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT
AND ASSOCIATED (+ OR ~-) STANDARD DEVIATION REQUIRED
FOR DEVELOPMENT. THE INPUT PARAMETERS ARE:

MEAN " 8STD DEV
DEVELOPMENT EFFORT (MM) 399.9 41.4
DEVELOPMENT TIME (MONTHS) 26.3 0.8
*** SIMULATION RUNNING - PLEASE WAIT ***
TIME PEOPLE/MONTH STD DEV CUMULATIVE CUM
MANMONTHS STD DEV
JAN 75 1.83 .22 2. 2.
FEB 75 5.38 0.63 7. 1.
MAR 75 8.88 1.06 l6. 2.
APR 75 12.17 1.44 28. 3.
MAY 75 14.99 1.78 43. 4.
JUN. 75 17.61 2.27 61. 6.
JUL 75 19,71 2.17 8g. 8.
AUG 75 21,53 2,50 192. 11.
SEP 75 22,63 2.52 124, 13.
ocT 75 23,35 2.55 148. 15.
NOV 75 23.54 2.68 171. 18.
DEC 75 23,61 2.55 195, 29.
JAN 76 23.85 2.48 218. 23,
FEB 76 22,24 2.49 249, 25.
MAR 76 21.15 2.12 261. 27,
APR 76 19.93 2.07 281. 29,
MAY 76 18.43 1.9¢ 299. 31.
JUN 76 16.89 1.76 316. 33.
JUL 76 15.18 1.71 331. 34.
AUG 76 13.66 1.50 345. 36.
SEP 76 11.94 1.38 357. 37.
OCT 76 10.44 1.22 368. 38.
NOV 76 9.12 1.13 377. 39.
DEC 76 7.78 1.02 384. 40.
JAN 77 6.63 8.95 391. 41.
FEB 77 5.56 .86 397. 41.
MAR 77 2.38 2.37 399. 42.
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SIMULATION
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TITLE: SPERRY UNIVAC 3 DATE: 16-Nov-7¢

*** SIMULATION RUNNING - PLEASE WAIT ***

oL EQUIV.

| MEAN STD DEV

SYSTEM SIZE (STMTS)- 16724, 776;
MINIMUM DEVELOPMENT TIME (MONTHS) 25.3 0.8
DEVELOPMENT.EFFORT (MANMONTHS) 472.1 49.0
DEVELOPMENT COST (X $1998)
(UNINFLATED DOLLARS) 1969. 288.
(INFLATED DOLLARS) 2114. 318.

SENSITIVITY PROFILE FOR MINIMUM TIME SOLUTION
(EXPECTED VALUES OF TIME, EFFORT, AND COST FOR VARIOUS SYSTEM SIZES)

LI I R I I N A I L N I S I I R B A I A 2 I I R A Y A A L B A B B S A A

SOURCE STMTS MONTHS MANMONTHS COST (X slgue)
(-3 SD) 14396. 23.6 381. 16392.
(-1 sD) 15948. 24.7 446. - 1859.
MOST LIKELY 16724, 25.3 . 472, 1969.
{(+1 SD) 175443, 25.7 543. 2895,
(+3 SD) 194852, 26.7 605. 2528.
A CONSISTENCY CHECX WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:
TOTAL MANMONTHS ( 472,) GREATER THAN NORMAL EFFORT
PROJECT DURATION ( 25.3 MONTHS) LONGER THAN NORMAL TIME DURATION
AVG #- PEOPLE ( 19,) GREATER THAN NORMAL # OF PEOPLE
PRODUCTIVITY ( 35. LINES/MM) LESS THAN NORMAL PRODUCTIVITY
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DESIGN TO COST
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TITLE: SPERRY UNIVAC 3 DATE: 16-Nov-7¢

SLIM HAS PROVIDED ITS BEST ESTIMATE OF THE MINIMUM TIME AND CORRESPONDING
MAXIMUM EFFORT (AND COST) TO DEVELOP YOUR SYSTEM. THESE VALUES ARE:

MINIMUM TIME: 25,3 MONTHS
EFFORT: ) 472, MANMONTHS
COST (X $10009): $ 1967,

A GREATER EFFORT (OR COST) WOULD RESULT IN A VERY RISKY TIME SCHEDULE.
HOWEVER, IF A LOWER EFFORT IS SPECIFIED (WITHIN REASONABLE LIMITS),
DEVELOPMENT IS STILL-FEASIBLE AS LONG AS YOU CAN TAKE MORE TIME.

ENTER DESIRED EFFORT IN MANMONTHS> 399

MEAN STD DEV
NEW DEVELOPMENT TIME (MONTHS) 26.3 9.8
NEW DEVELOPMENT COST (X $12680) $ 1663. 173.

YOUR FILE IS UPDATED WITH THESE NEW PARAMETERS. RUN MANLOADING AND CASHFLOW
OR LIFE CYCLE TO SEE HOW THESE SAVINGS CAN BE REALIZED.

A CONSISTENCY CHECK WITH DATA FROM OTHER SYSTEMS OF THE SAME SIZE SHOWS:

TOTAL MANMONTHS ( 399.) GREATER THAN NORMAL EFFORT
PROJECT DURATION ( 26.3 MONTHS) LONGER THAN NORMAL TIME DURATION
AVG # PEOPLE ( 15.) GREATER THAN NORMAL # OF PEOPLE
PRODUCTIVITY ( 42. LINES/MM) LESS THAN NORMAL PRODUCTIVITY
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LIFE CYCLE
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SYSTEM: SPERRY UNIVAC -3 DATE: l16-Nov-7

THE TABLE BELOW SHOWS THE MEAN PROJECTED EFFORT
AND CASHFLOW (AND ASSOCIATED STANDARD DEVIATIONS)
OVER THE LIFE CYCLE OF THE SYSTEM. ALL
PROJECTIONS ARE BASED ON AN OPTIMAL APPLICATION OF
RESOURCES OVER TIME. THE INPUT PARAMETERS ARE:

MEAN STD DEV
DEVELOPMENT TIME (MONTHS) 26.3 8.8
LIFE CYCLE EFFORT (MM) 419.9 43.6
AVG COST/MY (X $19009) sa. 5.
INFLATION RATE 90.070 0.011
MONTH PEOPLE COST/MTH (X $10869) CUM COST (X sS19@9d)
MEAN STD DEV MEAN STD DEV MEAN STD DEV
JAN 75 2. 8. 8. 1. 8. 1.
FEB 75 S. 1. 23, 4. 38, 4.
MAR 75 9. 1. 38. 6. 68. 19.
APR 75 12. 1. 51. 8. 1189, 17.
MAY 75 15. 2. 65, 11. 183, . 27.
JUN 75 18. 2. 76. 12, 259, * 38.
JUL 75 29. 2. 85. 14, 344, 50.
AUG 75 21. 2. 93. 14. 437. 64.
SEP 75 23. 3. 99. 15. 536. 79.
OCT 75 23. 3. 193. 16. 638. 94,
NOV 75 24, 3. 104. 16. 742. 199.
DEC 75 24, 3. 186. 15. 847. 124,
JAN 76 23, 2, 163. is. 951. 149.
FEB 76 22, 2, 160, 15. 1851. 154,
MAR 76 21, 2. 95. 14. 1146. 168,
APR 76 29, 2, 91. 13. 1236. 181.
MAY 76 19. 2. 85. 12, 1321. 194,
JUN 76 17. 2. 77. 11, 1399, 285,
JUL 76 15. 2. 71. 19d. 1469, 216,
AUG 76 14. 2. 63. 9. 1532, 225,
SEP 76 12, 1. 56. 9. 1589. 233.
OCT 76 11, 1. 50. 8. 1639. 249,
NOV 76 9. i, 44, 7. 1682. 247,
DEC 76 8. 1. 37. 6. 1728. 252,
JAN 77 7. 1. 32. 5. 1752. 257.
FEB 77 6. 1. 27. 5. 1778. 261,
MAR 77 5. 1, 23, 4. 18081. . 264,
APR 77 4. 1, 18. 4, 1829. 267,
MAY 77 3. 1. 15, 3. 1835, 269.
JUN 77 3. 8. 12, 3. 1847. 271,
JUL 77 2. 2. 19. 2. 1857. 272,
AUG 77 2, 9. 8. 2, 1865. . 274,
SEP 77 1. a. 6. 2, 1871. . 275,
OoCT 77 1. a. 5. 1. 1876. 275.
NOV 77 1. 2. 4. 1. 1889, 276.
DEC 77 1. 0. 3. 1, 1883. 276.
JAN 78 2. 3. 2. 1, 138z, 277,
L. Putnam
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