INDEX

@)
Organic mode 1

P

Paste 23, 26

Percent of Code Modification (CM) 5
Percent of Design Modification (DM) 5
Percent of Integration Required for Modified Software (IM) 5
Person-Month 2

Personnel 27

Personnel attributes 2

Phase Distribution 6, 33

phase distribution 33

Plan & Requirements 33

PM 2, 33, 45

Product 27

Product attributes 2

Productivity 9

Programming 33

project 1,11, 23, 27, 33, 45, 47
Project attributes 3

project file 11, 14, 18

R

report 11
report file 11
Reset 27, 31

S

Save 15

save project 17
Semi-detached mode 1
Snapshot 23, 24

U
Undo 23, 25

X
X7
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AAF 5

ACT 5, 45

ACT PM 9, 33, 45
Add Module 10
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B
Boehm 1

C
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CLEF 14

COCOMO 1, 11, 23, 27, 33, 45
Computer 27

Computer attributes 2

Copy 23, 25

Cost 9

Cut 23, 25

D

Delete Module 7
Design 33
Development 9
development mode 8

E

EAF 3

Edit 6, 23

EDSI 7, 33, 45
effort 1

Embedded mode 2
Equations 27

Exit 11, 22

F
File 6
FSWP 8, 45

H
Help 6

|
Instruction Cost 9
Integration & Test 33

L
labor rate 11
Load 13

M

Main Menu bar 6

Maintenance 6, 45

model file 11

module 1, 11, 23, 27, 33, 45, 51

N
New 12
NOM PM 9, 33, 45
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Module Maintenance

displays the total number of effort estimated for maintenance, then sums the effort of
development and maintenance together. It also displays the total cost of maintenance of
the module and then displays the summed total cost of development and

FIGURE 6-17 Module Maintenance window (page 4)

Module Maintenance

SUMMARY OF PROJECTION

Cumulative Maintenance Person—-month 281,69
Owerall Development and MHaintenance Perzon—month 982,350
Cumulative Maintenance Cost 2997753, 48
Overall Development and Maintenance Cost 2450894, 01
Page 4 of 4 PreuiousIE HNext I

Lo |

maintenance for the entire module

Note - Each individual page can be seen by cycling through the pages pressing either the
Previous or Next buttons as needed.
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FIGURE 6-15 Module Maintenance window (page 2)
Module Maintenance 4
Effort Adjuszting Factor .44
+ FProduct ++ Computer +
RELY DATA CPLY TIHE STOR WIRT TURM
VW, Low W, High ¥, High ¥, High Mominal %. High High
+ Ferzonnel ++ Project +
ACAP REXP PCAP WEHP LEXP HODP TOOL SCED
High Mominal Mominal W, Low Low ¥, Low Y%, High -
Page 2 of 4 Previous[f Mext |
The third page of the maintenance window contains the effort and cost estimation for
the next N number of years (as defined by the user). With each year is a listed the KDSI
(EDSI * 103), the nominal effort for development (PM nom), the actual effort for main-
tenance (PM maint), the number of full time software personnel necessary to maintain
the module for the year (FSWP), the number of instructions that are to be maintained be
per personnel(KDSI/FSWP) and the total cost for maintenance for the year.
FIGURE 6-16 Module Maintenance window (page 3)
i Module Mainte nance 4
WORK LOAD PROJECTION FOR THE MEXT 5 YERRS
Yeat kDST PM_Mom PM_Maint FSWP EDSIAFSHP Cost
1 23 142,13 152,75 13.22 1.77 53974675
2 25 149,65 167,09 135,92 1,76 5E8117.28
3 25 157 .52 175,88 14.6E 1.76 5979280,14
4 o7 165,80 185,12 15,43 1.76  E29412.73
5 28 174 .51 194,85 1E6.24 1.75  EE2497.57
Page 3 of 4 Pr‘euioule MNext I
The fourth window of the maintenance window contains the cumulative figures for ef-
fort and cost for maintenance for the total number of years (see figure 6-17). This first
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Upon completing the adjustment of the cost drivers click the OK button or click the
Cancel button to return to the CLEF without viewing maintenance estimations.

After exiting the EAF dialog box, you will be returned to the Module Maintenance Dia-
log box to continue inputting the editable values.

Click upon the OK button upon completion of editing the displayed fields or click upon
the Cancel button if no changes are desired to the default values (if more assistance, the
Help button is available to receive on-line assistance).

When the OK button is clicked in the Module Maintenance Dialog Box, a window dis-
playing the first of four pages that contains the module name, the current development
mode, the total number of source instructions for development of the module (EDSI) hat
is loaded in the CLEF, the nominal effort of the module, the actual effort of the module,
the development cost, the inputted maintenance labor rate, the inputted percent of code
added during maintenance per year, the inputted percent of code modified during main-
tenance per year (see figure 6-14) and the calculated annual change traffic.

FIGURE 6-14

Module Maintenance window (page 1)

! Module Maintenance y

MODULE module 1

Development Mode Organic

Development EDSI 23400

TDevelopment Mominal Person-Manth 100,65
Tlevelopment Adjusted Person—Month 100,65
Development Cost 452340, 04
Maintenance Labor Rate 2400, 00

Percentage Added 5,00z
Percentage Modified 10, Q0%

Annual Change Traffic 15, Q0%

Page 1 of 4 FPrevicus || Mext

The second page of the maintenance window can be seen by clicking upon the Next but-
ton. It contains the settings for the 14 cost drivers, SCED is not applicable (see figure 6-
15).
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The EAF rate can be changed by clicking upon the corresponding button. This action
will result in the appearance of an EAF dialog box where the cost driver ratings can be
changed as described in the introduction (see figure 6-13).

FIGURE 6-12 Module Maintenance Dialog Box

Module Maintenance

Mamesz module 1
EAF; L]

Labor Rate {%/M>:

# Years:

% Added:

¥ Modified:

oK | icancel]l | Help |

FIGURE 6-13 Module Maintenance EAF Dialog Box
Cost Drivers — Module Maintenance
Mames module 1
EAF: 1,00
Product Attributea Computer Attributes
RELY HOK 1.00 TIHE g HOK 1.00
TATA HOK 1.00 STOR g HOK 1.00
CPLX HOK 1.00 VIRT g HOK 1.00
i
TURM HOK 1.00
Persormel Attributea Project Attributea
i i
ACAP HOK 1.00 HODP HOK 1.00
i i
REXP HOK 1.00 TooL HOK 1.00
i i
PCAP HOK 1.00 SCED HOK 1.00
i
VEXP HOK 1.00
i
LEXP HOK 1.00
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FIGURE 6-10 Maintenance Sub-menu
"_.El Cocomo K
File Edit Calibrate FPhase Distribwtion | Maintenance Help
Project... -
Project Filet {morei,../ samplel,estpw- Project MName: Sample Project
) Module...|
Model File:  <none> — Development Mode: Organic & I
Add Hodule Telete Module |{Elick twice on field to edit: Hit Return to accept walue}
|x| Module Name |EDSIm.DSI| Rate ($/M) | ARF | EAF |NOMPM | ACT PM | Prod | Cost | Inst Cost |rswP| |
6.2 Module Maintenance
In order to view the maintenance estimation calculations for an entire module, the user
can click on Module under the Maintenance menu (see figure 6-10). Upon clicking upon
this selection a window will appear displaying the current module names. Choose only
one of the modules by highlighting the appropriate module name and then clicking upon
OK (see figure 6-11).
FIGURE 6-11 Module Selection window

Items

test 2
teat 3

Selection

|tesl'lI

Cancell

Upon exiting the module selection window, another window will be appear that dis-
plays, the selected module name, an EAF button, an editable labor rate field, editable
number of years of maintenance field, an editable percent of added source instructions
field per year of maintenance and an editable percent of modified source instructions
field per year of maintenance (see figure 6-12).
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FIGURE 6-8 Project Maintenance window (page 3)

Project Maintenance

WORE LOAD PROJECTIOM FOR THE MEXT 5 YEARS

ear EDSI FPH_Mom PH_Maint FSHP EDSIAFSHP Cost
1 371 2253,56 EEZ.TE 0h,23 B, 72 311495107
2 384 2372,02 EB97 .09 03,13 E.70 3273687 .26
3 409 249E6,70 734,26 E1,19 B.B2  2451030,18
4 429 2627 ,94 772,86 64,40 .67  3R32432,.23
] 401 27EE, 08 213,48 EV.79 E.BEh  38Z3389,.62
Page 3 of 4 PPEUiDuSIE Mext I

FIGURE 6-9 Project Maintenance window (page 4)

Project Maintenance

SUMMARY OF PROJECTION

Cumulative Maintenance Person-month 3E680,95
Overall Development and Maintenance Person-month 276,30
Cumulative Maintenance Cost 17300470, 35
Overall Development and Maintenance Cost 236858939,59
Page 4 of 4 Preuiouslg Mext. I

=

Note - Each individual page can be seen by cycling through the pages pressing either the
Previous or Next buttons as needed.
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FIGURE 6-6 Project Maintenance window (page 1)

! Project Maintenance 4
PROJECT <nones
Development Mode Organic
Development EDSI 270900
Tlevelopment Mominal Person—Month 1595, 40
Development Adjusted Person-Month 1535, 40
Development Cost E3804239,24
Mairntenance Labor Rate 4700, 00
Percentage Added 5, 00%
Percentage Modified 5, 00%
Annual Change Traffic 10,008
Page 1 of 4 EPreuiousl Mext. I

FIGURE 6-7 Project Maintenance window (page 2)
Project Maintenance 4
Effort Adjusting Factaor 2,94

+ Product ++ Computer +
RELY TATA CPLY TIME STOR VIRT TURN
V. Low Low High ¥, High High Low  Mominal

+ Persannel ++ Project +
ACAP AEXP PCAP VEXP LEXP MODP TOOL SCED

Low W, High V. Low High Mominal Low High -—--
Page 2 of 4 PPEViDuSIE Mext I

The fourth window of the maintenance window contains the cumulative figures for ef-
fort and cost for maintenance for the total number of years (see figure 6-9). This first
displays the total number of effort estimated for maintenance, then sums the effort of
development and maintenance together. It also displays the total cost of maintenance of
the project and then displays the summed total cost of development and maintenance for

the entire project.
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FIGURE 6-5

Project Maintenance EAF Dialog Box

Cost Drivers — Project Maintenance

Mame:  <none>

ERF: 1,00

Product Atiributes Computer Attributes

T

REL'Y MOH 1,00 TIHE MO 1,00

IATA MM 1,00 STOR MM 1,00

CPLX MOM 1,00 VIRT MOM 1.00

[ [ [ A

10 i ]

TURN NOH 1.00

Persormel Atiributes Project Atiributes

ACAHP HOM 1,00 HODP NOH 1,00

i3] E2

REXP MOM 1,00 TooL MNOM 1,00

FLCAP MO 1.00 SCED MK 1.00

10 ] 3 3

VEXP MM 1,00

L [ 7 [ 1 R =

LEXP MOM 1.00

N

When the OK button is clicked in the Project Maintenance Dialog Box, a window dis-
playing the first of four pages that contains the project name, the current development
mode, the total number of source instructions for development of the project (EDSI) hat
is loaded in the CLEF, the nominal effort of the project, the actual effort of the project,
the development cost, the inputted maintenance labor rate, the inputted percent of code
added during maintenance per year, the inputted percent of code modified during main-
tenance per year (see figure 6-6) and the calculated annual change traffic.

The second page of the maintenance window can be seen by clicking upon the Next but-
ton. It contains the settings for the 14 cost drivers, SCED is not applicable (see figure 6-
7).

The third page of the maintenance window contains the effort and cost estimation for
the next N number of years (as defined by the user). With each year is listed the KDSI
(EDSI * 10%), the nominal effort for development (PM nom), the actual effort for main-
tenance (PM maint), the number of full time software personnel necessary to maintain
the project for the year (FSWP), the number of instructions that are to be maintained be
per personnel(KDSI/FSWP) and the total cost for maintenance for the year.
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6.1 Project Maintenance

In order to view the maintenance estimation calculations for an entire project, the user
can click on Project under the Maintenance menu (see figure 6-3). Upon clicking upon
this selection a window will appear displaying the current project name, an EAF button,
an editable labor rate field, editable number of years of maintenance field, an editable
percent of added source instructions field per year of maintenance and an editable per-
cent of modified source instructions field per year of maintenance (see figure 6-4).

The EAF rate can be changed by clicking upon the corresponding button. This action

FIGURE 6-4 Project Maintenance Dialog Box
T . .
Project Maintenance
Mame Ry TaTy T
EAF s
Labor Rate: 3].[!]
# Years: :l
% Added: b

% Modifieds: 1

K | Cancel] : Help |

will result in the appearance of an EAF dialog box where the cost driver ratings can be
changed as described in the introduction (see figure 6-5).

Upon completing the adjustment of the cost drivers click the OK button or click the
Cancel button to return to the CLEF without viewing maintenance estimations.

After exiting the EAF dialog box, you will be returned to the Project Maintenance Dia-
log box to continue inputting the editable values.

Click upon the OK button upon completion of editing the displayed fields or click upon
the Cancel button if no changes are desired to the default values (if more assistance, the
Help button is available to receive on-line assistance).
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FIGURE 6-1 Annual Change Traffic Equation
_ Added(percen) + Modified( percen)
ACT =
100
The maintenance equation that calculates the maintenance effort is displayed in figure 6-
2. This equation contains four components: the number of years of maintenance, the
ACT value, and the nominal number of person-months needed for the development of
the software product
FIGURE 6-2 Maintenance Effort Equation
(PM)apm = (# of years)*(ACT)*(PMnom™* (EAF)m
and the product of the cost drivers for maintenance. As stated previously, three cost
drivers for maintenance differ from development. Those cost drivers are software reli-
ability (RELY), modern programming practices (MODP) and schedule (SCED). The
reason for the change in MODP, RELY is that increased investment in software reliabil-
ity and use of modern programming practices during software development have a
strong positive effect upon the maintenance stage. The SCED attribute is controlled by
the number of years value entered by the user. As a result the SCED driver is no longer
editable in the EAF window, but is calculated from the user inputted value for number
of years when the maintenance function is engaged. For more information on these cost
drivers please refer to the introduction of this manual.
The Maintenance menu option offers sub-menu for either a maintenance effort estima-
tion upon either an entire project or an individual module (see figure 6-3). These sepa-
rate options are discussed in section 6.1 and 6.2
FIGURE 6-3 Maintenance sub-menu
J_'El Cocomo N
File Edit Calibrate PhaseDistribution ;| Maintemance Help
sz
Project...
Project File: <none> = Project Hame: {none’
Model File:  <noneX Module... Development. Mode: Organic & |
Add Module Delete Module I{Elick twice on field to edit: Hit Return to accept waluel
Module Hane

]

|EDSImDSI| Rate ($/M) | ARF | EAF |NOMPM | ACT PM | Prod | Cost | Inst Cost |rswp| |
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6

Maintenance

Maintenance is one of the menu selections in the menu bar that can be ac-
cessed by either clicking upon “Maintenance” in the menu bar or pressing
Meta+M. Its function is to calculate and display an estimate of the effort and
cost necessary to maintain a post development software product for a user-
defined number of years (maximum five years). Maintenance encompasses
the process of modifying existing operational software while leaving its pri-
mary functions intact. This process excludes the following types of activi-
ties:
= Major re-design and re-development (more than 50% new code) of a new

software product performing substantially the same functions
= Design and development of a sizeable (more than 20% of the source in-

structions comprising the existing product) interfacing software package
which requires relatively little redesigning of the existing product

» Data processing system operations, data entry, and modification of values

in the database

Maintenance does include the following types of activities:

= Re-design and re-development of small portions of an existing software
product

= Design and development of small interfacing software packages which
require some redesign of the existing software product

= Modification of the software product’s code, documentation, or database
structure

Maintenance effort and costs are determined by essentially the same cost
driver attributes used to determine the software development costs and effort
(exceptions are the RELY, SCED and MODP factors which will be discussed

in greater detail later in this chapter). The maintenance calculations are
heavily based upon the annual change traffic (ACT). The ACT is fraction of
the software product’s source instructions that are changed per year, where
the changes are categorized into code added and code modified (see figure 6-
1). This change takes the form of either additions or modifications.
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FIGURE 5-12 Product Design window for overall Module
Module Phase Distribution: Design N
Activity Distribution By Life Cycle Phase
MODULE test 1
Development Mode Organic
EDSI 34000
Life Cycle Phase FProduct De=zign
Life Cycle Effort 22,1 Man Months
Life Cycle Schedule 5.0 Months
Activity
PHASE PCNT EFFORT (MM SCHEDULE FSlP
Requirements Analysis 15,0 2.3 .7 4,4
Product Design 40,0 8.8 2,0 4,4
Programming 14,0 2.1 0.7 4,4
Test Planning 5,0 1.1 0,2 4,4
Werification and Yalidation 6.0 1.3 0.3 4.4
Project Office 11,0 2.4 0.5 4,4
CHAGA 2.0 0.4 0.1 4.4
Manuals 7.0 1.5 0.3 4.4
FIGURE 5-13 Integration and Test window for overall Module
Module Phase Distribution: Integration N
Activity Distribution By Life Cycle Phase
MODULE test 1
Development Mode Organic
EDSI 34000
Life Cycle Phase Integration and Test
Life Cycle Effort 30,5 Man Months
Life Cycle Schedule 5.8 Months
Activity
PHASE PCNT EFFORT (MM SCHEDULE FSlP
Requirements Analysis 2,0 o, 0, 4.5
Product Design 6,0 1.8 0.4 4.5
Programming 34,0 10,4 2.3 4.5
Test Planning 2,0 0.6 0.1 4.5
Werification and Yalidation 34,0 10,4 2,3 4.5
Project Office 7.0 2.1 0.5 4.5
CHAGA 7.0 2.1 0.5 4.5
Manuals 7.0 2.1 0.5 4.5
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FIGURE 5-11

Programming Phase window for overall Module

Module Phase Distribution: Programming

Activity Distribution By Life Cycle Phase

MODULE test 1

Development Mode Organic

EDSI 34000

Life Cycle Phase Frogramming

Life Cycle Effort 85,6 Man Months
Life Cycle Schedule 14,4 Months

Activity

PHASE PCNT EFFORT (MM SCHEDULE FSlLP
Requirements Analysis 5,0 4,3 0.7 6,0
Product Design 10,0 8.6 1.4 6,0
Programming 58,0 49, 6 8.3 6,0
Test Planning 4,0 2.4 0.6 6,0
Werification and Yalidation 6.0 5.1 0.9 6.0
Project Office 6,0 5.1 0,49 6,0
CHAGA 6.0 5.1 0.9 6.0
Manuals 5.0 4.3 0.7 6.0
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5.2.5

Product Design Phase

The product design phase distribution allows the user to view the components of this
particular phase. When the Product Design distribution is chosen from the Module
Phase distribution menu, the window shown in figure 5-12 is displayed. This window
displays the following information: Module name, the total Module EDSI, the total esti-
mated Module effort, the total estimated Module schedule. In addition the window dis-
plays the sub-phases requirements analysis, product design, programming, test
planning, verification & validation, Module office, CM/QA, and manuals. These sub-
phases are accompanied with a percentage of the phase effort that they encompass, the
estimated effort, schedule and FSWP for the sub-phases’ completion as shown in figure
5-12. To exit from this window click the OK button.

Integration and Test Module Phase

The integration & test phase distribution allows the user to view the components of this
particular phase. When the Integration and Test distribution is chosen from the Module
Phase distribution menu, the window shown in figure 5-13 is displayed. This window
displays the following information: Module name, the total Module EDSI, the total esti-
mated Module effort, the total estimated Module schedule. In addition the window dis-
plays the sub-phases requirements analysis, product design, programming, test
planning, verification & validation, Module office, CM/QA, and manuals. These sub-
phases are accompanied with a percentage of the phase effort that they encompass, the
estimated effort, schedule and FSWP for the sub-phases’ completion as shown in figure
5-13. To exit from this window click the OK button.
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523

sub-phases are accompanied with a percentage of the phase effort that they encompass,
the estimated effort, schedule and FSWP for the sub-phases’ completion as shown in
figure 5-10. To exit from this window click the OK button.

Programming Module Phase

The programming phase distribution allows the user to view the components of this par-
ticular phase. When the Programming distribution is chosen from the Module Phase
distribution menu, the window shown in figure 5-11 is displayed. This window displays
the following information: Module name, the total Module EDSI, the total estimated
Module effort, the total estimated Module schedule. In addition the window displays
the sub-phases requirements analysis, product design, programming, test planning, veri-
fication & validation, Module office, CM/QA, and manuals. These sub-phases are ac-
companied with a percentage of the phase effort that they encompass, the estimated
effort, schedule and FSWP for the sub-phases’ completion as shown in figure 5-11. To
exit from this window click the OK button.

FIGURE 5-10

Plans and Requirements Phase window for the overall Module

Project Phase Distribution: Requirement

Activity Distribution By Life Cycle Phase

PROJECT

Development Mode
EDSI

Life Cycle Phase
Life Cycle Effort
Life Cycle Schedule

Activity

test projec
Organi
11900

t
[=
4]

Flans And Requirements

29,0 Man Months
2.4 Months

PHASE

Requirements Analysi=s
FProduct De=zign

Frogramming

Test Planning

Werification and Walidation
Froject Office

CH LA

Manuals

oo ooooo

EFFORT (MM}
13,

Rl N e Rl |

10 P ] 0000 00

oo ooo o

SCHEDULE

[Nl ) N Il e

T
=

00 00 00 00 00 00 00 00 o
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FIGURE 5-9

Phase Distribution window displaying a sample Module’s overall phase
distribution

Module Phase Distribution: Overall

Overasll Phase Distribution

MODULE

Development Mode Organic

EDSI
TOTAL EFFORT 138.2 Man Months

test 1

34000

Life Cycle Phases

PHASE

{
Plans And Regquirements 6,0 8.3 12,0 2.1 2.6
Product Design 16,0 22,1 19,0 5.0 4,4
Programming 51,9 85,6 54,9 14,4 6,0
— Detailed Design 24,0 33.1 - - -
- Code and Unit Test 28,0 52,4 -——= -——= —-——=
Integration and Test 22.1 30,5 26,1 6.8 4.5

Frd PCNT SCHEDULE FShP
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In addition, each phase of the Module’s development cycle is represented by the esti-
mated effort, the estimated schedule and the estimated number of personnel needed for
phase completion. Again looking at figure 5-9, the information has been separated into
columns. The first column displays the phase name. The second column displays the
percentage that the corresponding phase takes in the estimated effort. The third column
displays the estimated effort for each phase. The fourth column displays the percentage
of the estimated schedule that is dedicated to the corresponding phase‘'s completion.
The fifth column displays the estimated schedule for phase completion. And the last
column displays the estimated number of personnel needed for phase completion
(FSWP).

Note: The programming phase has been broken down into two additional phases: "De-
tailed Design" and "Code and Unit Test." The detailed design is a follow-up to the prod-
uct design phase. In this sub phase, those points developed in the product design are
elaborated to a point necessary to breakdown agreed functions into units necessary for
coding. The code and unit test sub phase houses the actually coding effort of the indi-
vidual units of code. The testing of these units (upon completion) is also encompassed
within this sub phase.

Plans and Requirements Module Phase Distribution

The plans and requirements phase distribution allows the user to view the components
of this particular phase. When the Plans and Requirements distribution is chosen from
the Module Phase distribution menu, the window shown in figure 5-10 is displayed.
This window displays the following information: Module name, the total Module EDSI,
the total estimated Module effort, the total estimated Module schedule. In addition the
window displays the sub-phases requirements analysis, product design, programming,
test planning, verification & validation, Module office, CM/QA, and manuals. These
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Module Office Functions: Module level management functions. Includes Module level
planning and control, contract and subcontract management, and customer interface.

Configuration Management and Quality Assurance (CM/QA): Configuration manage-

ment includes product identification, change control, status accounting, operation of
program support library, development and monitoring of end item acceptance plan.
Quality assurance includes development and monitoring of Module standards, and tech-
nical audits of software products and processes.

Manuals: Development and update of users’ manuals, operators’ manuals and mainte-
nance manuals.

In order to view the phase distribution of an entire Module, the user can click on the
Module Phase Distribution button under the Phase Distribution menu. When choosing
any of the views of phase distribution, you will be confronted with a module selection
window (see figure 5-8). At this point, you may choose which module is to be viewed
by clicking on the desired module name, which will be highlighted after the click. Click
the OK button in order to initiate phase distribution of the chosen module.

FIGURE 5-8

Module selection window

Items
teat2
teat3

Selection

5.2.1 Overall Module Phase Distribution

The overall phase distribution allows the user to view an entire Module’s estimated ef-
fort, schedule and number of personnel needed for phase completion. Upon clicking on
"Overall Phase," a window will be displayed showing the phase breakdown four for-
mats for viewing will appear in another menu: overall phase, plan & requirements, pro-
gramming, and integration & test (see figure 5-9). To exit from this window click the
OK button.
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phase effort that they encompass, the estimated effort, schedule and FSWP for the sub-
phases’ completion as shown in figure 5-6. To exit from this window click the OK but-
ton.

FIGURE 5-7 Phase Distribution Module Sub-menu
r‘@ Cocomo K

File Edit Calibrate ; Phase Distribution | Mainterance Help |

Project File: <none> Project Project. Mame: <noner

Model File:  <none> Module b Overall Phaze Development Mode: Organic &4 I
Plans and R equirem ents

Add Module Delete Module : Programming to edit: Hit Return to accept walue)

x Module Name Product Design | ARF | EAF |NOM PM | ACTPM | Prod | Cost | Inst Cost |stp | |

Integration and Test |

5.2 Module Phase Distribution

Four formats for viewing will appear in another menu: overall phase, plan & require-
ments, programming, and integration & test (see figure 5-7). Each of these menu selec-
tions will be discussed in sections 5.2.1 - 5.2.4, respectively. The phase distribution of
plan & requirements, programming and integration & test are broken down into sub-
phases. These phases include: requirements analysis, product design, programming,
test planning, verification & validation, Module office, CM/QA, and manuals. For each

of these sub-phases the percentage of the phase, the estimated effort, the estimated
schedule, and the estimated FSWP is displayed. A description of each of these sub-
phases follows:

Requirements analysis: Determination, specification review and update of software
functional, performance, interface, and verification requirements.

Product Design: Determination, specification, review and update of hardware-software
architecture, program design, and database design.

Programming: Detailed design, code, unit test, and integration of individual computer
program components. Includes programming personnel planning, tool acquisitions, da-
tabase development, component level documentation, and intermediate level program-
ming management.

Test Planning: Specification, review, and update of product test and acceptance test
plans. Acquisition of associated test drivers, test tools, and test data.

Verification & Validation(V&V): Performance of independent requirements validation,
design V&YV, product test, and acceptance test. Acquisition of requirements and design
V&YV tools. "Are we building the product right?" and "are we building the right prod-
uct?"
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FIGURE 5-5 Product Design window for overall project
' Project Phase Distribution: Design 4
Activity Distribution By Life Cycle Phasze
PROJECT test project
Development Made Organic
I 1139000

Life Cycle Phase Product Design

Life Cycle Effort 77.4 Man Months

Life Cycle Schedule 5.0 Months

Actiwvity

FHASE FCNT EFFORT (MM} SCHEDULE FSWP

Requirements Analysis 15,0 11,6 0.7 15,6

Froduct De=sign 40,0 30,9 2,0 15,6

Programming 14,0 10,8 0,7 15,6

Test Planning 5.0 3.9 0.2 15,6

Werification and Walidation 5.0 4.6 0.3 15.6

Project OFFice 11,0 2.5 0.5 15,6

CMA/QA 2.0 1.5 0.1 15.6

Manuals 7.0 5.4 0.3 15,6

5.1.5 Integration and Test Project Phase
The integration & test phase distribution allows the user to view the components of this partic-
ular phase. When the Integration and Test distribution is chosen from the Project Phase distri-
bution menu, the window shown in figure 5-6 is displayed. This window displays the
following information: project name, the total project EDSI, the total estimated project effort,
the total estimated project schedule. In addition the window displays the sub-phases require-
ments analysis, product design, programming, test planning, verification & validation, project
office, CM/QA, and manuals. These sub-phases are accompanied with a percentage of the
FIGURE 5-6 Integration and Test window for overall project

Project Phase Distribution: Integration

Activity Distribution By Life Cycle Phase

FROJECT test project

Development Mode Organic

EDSI 119000

Life Cycle Phase Integration and Test

Life Cycle Effort 119.,5 Man Months

Life Cycle Schedule 7.8 Months
Activity

PHASE PCHT EFFORT  <MH> SCHEDULE FSuWP

Requirements Analysis 3.0 3.6 0,2 15,

Praoduct Design 6.0 7.2 .5 15.4

Programming 24,0 40,6 2.6 15,4

Test Planning 2.0 2.4 0.2 15.4

Verification and VWalidation 24,0 40,6 2.6 15.4

Project Office 7.0 8.4 0.5 15.4

CH-LA 7.0 8.4 0.5 15,4

Manuals 7.0 5.4 0.5 15.4
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schedule. In addition the window displays the sub-phases requirements analysis, product design,
programming, test planning, verification & validation, project office, CM/QA, and manuals.
These sub-phases are accompanied with a percentage of the phase effort that they encompass, the
estimated effort, schedule and FSWP for the sub-phases’ completion as shown in figure 5-4. To
exit from this window click the OK button.

FIGURE 5-4 Programming Phase window for overall project

Project Phase Distribution: Programming

Activity Distribution By Life Cycle Phase

FROJECT test project

Development Mode Organic

nsI 119000

Life Cycle Phase Frogramming

Life Cycle Effort 286,7 Man Months
Life Cycle Schedule 13,5 Months

Activity

PHASE PCH EFFORT (MM SCHEDULE =
Requirements Analysis 5,0 14,3 0.7 21,3
Product Design 10,0 28,7 1.3 21,3
Programming 58,0 166,32 7.8 21,3
Test Planning 4,0 11.5 0.5 21,3
Werification and Yalidation 6.0 17,2 0.8 21,3
Project Office 6,0 17.2 0.8 21,3
CHAGA 6.0 17.2 0.8 21,3
Manuals 5.0 14,3 0.7 21,3

5.1.4 Product Design Phase

The product design phase distribution allows the user to view the components of this particular
phase. When the Product Design distribution is chosen from the Project Phase distribution menu,
the window shown in figure 5-5 is displayed. This window displays the following information:
project name, the total project EDSI, the total estimated project effort, the total estimated project
schedule. In addition the window displays the sub-phases requirements analysis, product design,
programming, test planning, verification & validation, project office, CM/QA, and manuals.
These sub-phases are accompanied with a percentage of the phase effort that they encompass, the
estimated effort, schedule and FSWP for the sub-phases’ completion as shown in figure 5-5. To
exit from this window click the OK button.
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5.1.2

column displays the estimated number of personnel needed for phase completion (FSWP).

Note: The programming phase has been broken down into two additional phases: "Detailed De-
sign" and "Code and Unit Test." The detailed design is a follow-up to the product design phase.
In this sub phase, those points developed in the product design are elaborated to a point necessary
to breakdown agreed functions into units necessary for coding. The code and unit test sub-phas-
es house the actual coding effort of the individual units of code. The testing of these units (upon
completion) is also encompassed within this sub phase.

Plans and Requirements Project Phase Distribution

The plans and requirements phase distribution allows the user to view the components of this
particular phase. When the Plans and Requirements distribution is chosen from the Project Phase
distribution menu, the window shown in figure 5-3 is displayed. This window displays the fol-
lowing information: project name, the total project EDSI, the total estimated project effort, the
total estimated project schedule. In addition the window displays the sub-phases requirements
analysis, product design, programming, test planning, verification & validation, project office,
CM/QA, and manuals. These sub-phases are accompanied with a percentage of the phase effort
that they encompass, the estimated effort, schedule and FSWP for the sub-phases’ completion as
shown in figure 5-3. To exit from this window click the OK button.

FIGURE 5-3

Plans and Requirements Phase window for the overall project

Project Phase Distribution: Requirement

Activity Distribution By Life Cycle Phase

FROJECT test project
Development Mode Organic
EDSI
Life Cycle Phase Flans And Requirements

Life Cycle Effort 29,0 Man Months
Life Cycle Schedule 3.4 Months

119000

Activity

PHASE
Requirements Analysis 46,
Product Design 20,
Frogramming

Test Planning

Werification and Walidation
Froject Office 1
CH LA

Manuals

_|_|
=

T D

PCNT EFFORT (MM} SCHEDULE
13, .6
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10 P ] 0000 00
oo ooo o
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5.1.3 Programming Project Phase

The programming phase distribution allows the user to view the components of this particular
phase. When the Programming distribution is chosen from the Project Phase distribution menu,
the window shown in figure 5-4 is displayed. This window displays the following information:

project name, the total project EDSI, the total estimated project effort, the total estimated project
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program support library, development and monitoring of end item acceptance plan.
Quality assurance includes development and monitoring of project standards, and tech-
nical audits of software products and processes.

Manuals: Development and update of users’ manuals, operators’ manuals and mainte-
nance manuals

5.1.1 Overall Project Phase Distribution
The overall phase distribution allows the user to view an entire project's estimated ef-
fort, schedule and number of personnel needed for phase completion. Upon clicking on
"Overall Phase," a window will be displayed showing the phase breakdown of the cur-
rent project in COCOMO (see figure 5-2). This window displays the project name,
project EDSI, and the total estimated effort for the project. Looking at figure 5-1, this
information can be seen in the upper left corner of the window.
FIGURE 5-2 Phase Distribution window displaying a sample project’s overall phase
distribution
i Project Phase Distribution: Overall N
Overall Phase Distribution
FROJECT <hone’
Development Mode Organic
EDSI 119000
TOTAL EFFORT 483,66 Man Months
Life Cycle Phases
PHASE FCNT EFFORT (MH2 FCNT SCHEDULE FSLIP
Plans And Regquirements 6,0 29,0 12,9 2.4 8.6
Product Design 16,0 77.d 19,0 5.0 15,6
Programming 59,3 286.,7 51.4 13,5 21.3
— Detailed Design 23.1 111.7 - - -
- Code and Unit Test 36,2 175.0 ———= ———= ———=
Integration and Test 24,7 119.5 29,6 7.8 15,4

In addition, each phase of the project’s development cycle is represented by the estimat-
ed effort, the estimated schedule and the estimated number of personnel needed for
phase completion. Again looking at figure 5-2, the information has been separated into

columns. The first column displays the phase name. The second column displays the
percentage that the corresponding phase takes in the estimated effort. The third column
displays the estimated effort for each phase. The fourth column displays the percentage
of the estimated schedule that is dedicated to the corresponding phase‘s completion.
The fifth column displays the estimated schedule for phase completion. And the last

COCOMO REFERENCE MANUAL

35



Phase Distribution

FIGURE 5-1 Phase Distribution Sub-menu
r‘@ Cocomo R
File Edit Calibrate ; Phase Distribution | Mainterance Help |
T
Project F»
Project File: <none Project. Mame: <noner
X Module £
Model Files <none Development Mode: Organic 1 I
Add Module Delete Module I(Click twice on field to edit: Hit Return to accept waluel
|x | Module Hame |EDSI."’ADSI| Rate {$/M) | ARF | EAF |NOM PM | ACT PM | Prod | Cost | Inst Cost |stp | |

5.1 Project Phase Distribution

In order to view the phase distribution of an entire project, the user can click on the Project
Phase Distribution button under the Phase Distribution menu (see figure 5-1). Four formats
for viewing will appear in another menu: overall phase, plan & requirements, programming,
and integration & test. Each of these menu selections will be discussed in sections 5.1.1 -
5.1.4, respectively. The phase distribution of plan & requirements, programming and inte-
gration & test are broken down into sub-phases. These phases include: requirements analy-
sis, product design, programming, test planning, verification & validation, project office,
CM/QA, and manuals. For each of these sub-phases the percentage of the phase, the esti-
mated effort, the estimated schedule, and the estimated FSWP is displayed. A description of
each of these sub-phases follows:

Requirements analysis: Determination, specification review and update of software
functional, performance, interface, and verification requirements.

Product Design: Determination, specification, review and update of hardware-software
architecture, program design, and database design.

Programming: Detailed design, code, unit test, and integration of individual computer
program components. Includes programming personnel planning, tool acquisitions, da-
tabase development, component level documentation, and intermediate level program-
ming management.

Test Planning: Specification, review, and update of product test and acceptance test
plans. Acquisition of associated test drivers, test tools, and test data.

Verification & Validation(V&V): Performance of independent requirements validation,
design V&YV, product test, and acceptance test. Acquisition of requirements and design
V&YV tools. "Are we building the product right?" and "are we building the right prod-
uct?"

Project Office Functions: Project level management functions. Includes project level
planning and control, contract and subcontract management, and customer interface.

Configuration Management and Quality Assurance (CM/QA): Configuration manage-
ment includes product identification, change control, status accounting, operation of
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5

Phase Distribution

The Phase Distribution is one of the menu selections in the menu bar that
can be accessed by either clicking upon Phase Distribution in the main menu
or pressing Meta+D. Its function is to display a breakdown of the software
effort and schedule into the phases of the development cycle. These phases
are plans & requirements, design, programming and integration & test.
These phases are described as follows:

Plan & Requirements - In this phase, a statement for the required functions,
interfaces and performance is created. These expectations are used to define
the capabilities of the software product as expressed by representatives of all
interested parties.

Design - In this phase, a hardware/software architecture, control structure
and data structure for the product are defined. A draft of the users’ manual
and test plans are also created during this phase.

Programming - In this phase, the design of the previous phase is implement-
ed in the creation of complete sets of software components.

Integration & Test - In this phase, the various software components are

brought together in order to achieve a properly functioning software product

composed of loosely coupled modules. The requirements as defined in the
first phase are used to determine the fitness of the delivered product.

The phase distribution menu has two selections: project phase distribution
and module phase distribution. The project phase distribution allows the
user to view the development phases for the entire project all together or in-
dividually. The module phase distribution allows the user to view the devel-
opment phases for a particular module either all together or individually.
These two variations of phase distribution are discussed further in this chap-
ter under sections 5.1 and 5.2 in this chapter.
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Reset

4.6 Reset

The Reset option reset the values of multiplying factors and effort/schedule estimating
equations of current project.

Select Reset from the Calibrate menu with mouse. The command will be executed
directly, and there is no any warning message for users. After the RESET, the values of
all multiplying factors and effort estimating equations of current project will be changed
to COCOMO default values
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FIGURE 4-5 Project Dialog Box

Project Attribute Parameters

Yery Low Lo Mominal High WYery High  Extra High

HooP - 124 110 100 09 w “oooonoooo

ToOL |24 110 100 9 ik “ooonnoooo

SCED 123 08 .00 M 110 “oooooonon
x|

To modify these values, go straight to those edit boxes and type new values. When fin-
ishing the madification, click the OK button.

4.5 Equation

The Equation option displays effort and schedule equations of three development
modes, organic, semi-detached, and embedded modes.

Select Equation from the Calibrate menu with mouse. The Equation Dialog Box will
appear as Figure 4-6.

FIGURE 4-6 Equation Dialog Box

Model Equation Parameters

Development Effort Equations Schedule Equations
Mode CPH2 TDEWY>

Organic IB,EOUOg{KDSI} 1.,0500 25000 ¢ (PHY | D, 3500

Semi-Detached || 3,0000 f<KDSI |A.1200 2,6000 F (PHY | D, 3500

Enbedded |f§2+8000 {KDSI}lf:LEOUO |;’2+5000 Py |50, 3200
x|

To modify these values, go straight to those edit boxes and type new values. When fin-
ishing the modification, click the OK button.

30 COCOMO REFERENCE MANUAL



Personnel

To modify these values, go straight to those edit boxes and type new values. When fin-
ishing the modification, click the OK button.

4.3 Personnel

The Personnel option displays five cost drivers: ACAP, AEXP, PCAP, VEXP, and
LEXP, and their corresponding ratings and multiplier values.

Select Personnel from the Calibrate menu with mouse. The Personnel Dialog Box will
appear as Figure 4-4

FIGURE 4-4 Personnel Dialog Box

Personnel Attribute Parameters
Yery Low Lo Mominal High Yery High  Extra High
AP |lae 119 1.00 0.5 an Soooooo00cK
w120 1n 100 il L sooocooocer
PLAP | 242 117 1.00 05 270 Soooooo00ck
VEXF |12 10 100 290 Sooccooncod | | heooooooont
e |4 107 100 D95 soocoooocox | [ sonocooocar
L |

To modify these values, go straight to those edit boxes and type new values. When fin-
ishing the modification, click the OK button.

4.4 Project

The Project option displays three cost drivers: MODP, TOOL, and SCED, and their cor-
responding ratings and multiplier values.

Select Project from the Calibrate menu with mouse. The Project Dialog Box will appear
as Figure 4-5.
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FIGURE 4-2 Product Dialog Box

?_=LT
Product Attribute Parameters

Yery Low Lo Hominal High Yery High  Extra High
RELY | 0.75 .88 100 115 140 Sooooco000c
cPLY [ D.70 .85 100 115 130 165
L& |

To modify these values, go straight to those edit boxes and type new values. When fin-
ishing the maodification, click the OK button

4.2 Computer

The Computer option displays four cost drivers: TIME, STOR, VIRT, and TURN, and
their corresponding ratings and multiplier values.

Select Computer from the Calibrate menu with mouse. The Computer Dialog Box will
appear as Figure 4-3.

FIGURE 4-3 Computer Dialog Box

Computer Attribute Parameters

Very Low Low Mominal High Very High  Extra High
TIHE | focooooooe: {| oooocosoe || 100 in 130 166
STOR | Socooccooe: | | oooococee: | | 1.00 106 in 156
VIRT | Soccoocooce | 0487 100 115 130 ‘Soccocooooe
TURN | Socooccocee || 087 100 107 115 Socooocoooe
[ ]
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Calibrate Menu

The Calibrate menu option will enable you to look at, or change the values of
effort adjustment factors and effort/schedule estimating equations of the current
project.

To choose the Calibrate menu and its options, press Meta+C or click on
Calibrate with the mouse. The Calibrate menu will appear as Figure 4-1.

FIGURE 4-1

Calibrate Menu

File

Edit ;: Calibrate | Phase Distribution  Mainterance

Project Fil
Model File:

Product
Computer
Persommel

g Add Hodu Project ete Module |(Eliu:k twice on field to edit:

|

Equations [, ‘EDSIM.DSI‘ Rate ($/M) ‘ AAF ‘

Reset

4.1 Product

The Product option displays three cost drivers: RELY, DATA, and CPLX, and
their corresponding ratings and multiplier values.

Select Product from the Calibrate menu with mouse. The Product Dialog Box
will appear as Figure 4-2.

COCOMO REFERENCE MANUAL

27



3.6

To Copy a Module

1. Check the module which is to be copied. The Check boxes for modules are located in
the leftmost column of CLEF area.

2. Press Ctrl-C, or choose Copy from the Edit menu with mouse.

3. The cross sign in the check box disappears.

Paste

The Paste option pastes a previously copied or cut module in the CLEF.

To Paste a Previously Copied or Cut Module

1. Check the module where the previously copied or cut module is to be pasted. The
Check boxes for modules are located in the leftmost column of CLEF area.

2. Press Ctrl-V, or choose Paste from the Edit menu with mouse.

3. The pasted module appears at the checked position, and the modules lower than it were
pushed one row down.

4. If there is no module checked, the Paste will attach the previously copied or cut module
at the end.

26

COCOMO REFERENCE MANUAL



Undo

3.3

In the dialog box, the lower section represents the current results for the project. The
upper section is previously snapped results. The current project can be snapped by
clicking upon the Snap button. After completing this action the upper and lower section
of the Snapshot window will contain identical information. At this point changes can be
made to the current project values after clicking upon the Done button.

2. Upon completing the modification of the project values, a comparison can be made
between the previously snapped project and the modified project by clicking again upon
the Snapshot option in the Edit menu.

3. Now the values in the upper part of the window will likely be different from the cur-
rent values, in the lower part. To restore the upper values, click on Revert. the two sets
of values are interchanged.

4. When finished, click Done button.

Undo

3.4

The Undo option retracts the previous cut or paste done on a module.

To Retract Previous Cut/Paste for a Module

1. Choose Undo from the Edit menu.

2. The changed module will go back to previous status.

Cut

3.5

The Cut option copies a module into the cut buffer and removes it from current project.
The cut module can be used for Paste.

To Cut a Module and Remove It From the CLEF

1. Check the module which is to be cut. The Check boxes for modules are located in the
leftmost column of CLEF area. Place the mouse in the box just to the left of the module
name, and click.

2. Choose Cut from the Edit menu.

3. The cut module disappears

Copy

The Copy option copies a module. The copied module can be used for Paste.
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FIGURE 3-2 Warning Dialog Box
—_——
% Project has been modified, continue?
0k Cancel
2. If you really want to clear, click OK. If not, click CANCEL.
3. After Clear, all modules of current project will disappear.
3.2 Snapshot
The Snapshot option enables users to compare the effort estimation change for a project
so that he/she can decide to apply the change or not. This function makes COCOMO
more convenient and powerful for software development effort estimation.
The Snapshot command stores the current set of modules, effort adjustment factors and
all other data associated with a project. At a later time this data can be restored.
To Compare the Overall Change of a Poject
1. Choose Snapshot from the Edit menu. The Snapshot dialog box will initially appear
as Figure 3-4.
FIGURE 3-3 Snapshot Dialog Box

Snapshot

Ma Snapped Project

Total EDSI:
Effort (PM):

Productivity (EDSL/PM):

10060

35,30

278,52

Totals

Schedule

ACT PM

Prod
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2?8‘52|
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Shap

Revert

lone

Help
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Edit Menu

The Edit Menu option supplies several useful commands which will enable
you to establish a project more conveniently. With the Edit Menu options, the
entering of modules will be easier.

To select the Edit menu and its options, press Meta-E or click on Edit with the
mouse, then the Edit menu will appear as Figure 3-1.

FIGURE 3-1

Edit Menu

File : Edit | Calibrate Phase Distribution Mainterance
Clear
Projes=
Snapahot
Hode 1, et
Linder L3
fidf Gt Cul-X [ Hodule I{Elick twice on field to edit:
% Copy Ctrl-C L |EDSI;’MDSI‘ Rate (/M) | AAF
Paste Ctl-V
3.1 Clear

The Clear option erases all modules of the current project on the working
window.

To Erase All Modules of Current Project

1. Choose Clear from the Edit menu.

During the execution of the Clear command, if some changes have occurred on
the currently viewed project and have not been saved, the warning dialog box
will appear as Figure 3.2.
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2.9

3. Look at the Files scroll window. If the file saving is to update (overwrite) a existing
report file, the desired filename should be found in the Files scroll list. If the filename
can not be found from current list, change the directory from the Directories scroll list
until the desired filename is being shown. When the desired filename is on the list, click
it.

4. If the file saving is to store a new report file, choose the desired directory, then type
in the filename.

5. Choose desired directory for file saving: Look at the filter input box. The path found
in this box represents the directory where the report file is going to be saved. This path
will be changed after each directory change. To change the directory, click the
appropriate directory choice from the Directories scroll list, then click the "Filter" button.

6. After the desired filename is selected or inputted, click the OK button to initiate report
file saving.

7. To printa COCOMO project report, executing the local commands for your system in
order to send the file for printing.

Exit

The Exit option leaves COCOMO system.

To Leave COCOMO System

1. Choose Exit from the File menu with mouse.

2. Leave COCOMO system.
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3. Look at the Files scroll window. If the file saving is to update (overwrite) a existing
model file, the desired filename should be found in the Files scroll list. If the filename
can not be found from current list, change the directory from the Directories scroll list
until the desired filename is being shown. When the desired filename is on the list, click
it.

4. If the file saving is to store a new model file, choose the desired directory, then type
in the filename in the SELECTION box.

5. After the desired filename is selected or inputted, click the OK button to initiate model
saving. After a model file is saved, the project file name will be displayed on the
MODEL FILE field at the upper left corner of the working window.

2.8 Make Report
The Make Report option creates a COCOMO report in the form of a text file for printing.
To Create Pioject Report
1. Choose Make Report from the File menu, or press R.
2. The Make Report dialog box will appear, as seen in Figure 2-11.
FIGURE 2-11 Make Report Dialog Box
I =]

Print Project

Filter

mo/hom e—ack -8 cacibos cocom o moHE ™ xpt

Directories Files

cacibbh cocomo mobfs. [ 1

cackbbs cocomo mobifs..
cacibhb cocom o motitfinchule

Selection

| ttavdohom e—ack 08 cacibbBF cocom o mohfF

QK Filter I Cancel Help
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2.7

model file, the desired filename should be found in the Files scroll list. If the filename
can not be found from current list, change the directory from the Directories scroll list
until the desired filename is being shown. When the desired filename is on the list, click
it.

4. If the file saving is to store a new model file, choose the desired directory, then type
in the filename.

5. After the desired filename is selected or inputted, click the OK button to initiate model
saving.

Model Save As

The Model Save As option is to store the current model as a COCOMO model file,
which has a file name different from current model.

To Store Current Model With differ ent File Name

1. Choose Model Save As from the File menu, or press Meta+E.

2. The Model Save dialog box will appear, as seen in Figure 2-10.

FIGURE 2-10 Model Save Dialog Box
i L
Save Model
Filter
1 hom e—act 08/ caci6bf/ cocomo motf * mod
Directories Files
P [testmoa |3
35fcocomo motif!.. testl mod
Bicocomo motiffinchal e
Selection
ntfavto hom e—sctf 08 cacibbb/cocomo motif!
Ok Filter Cancel Help
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2.6 Model Save

The Model Save option is used to store the results of the current COCOMO model as a
file with ".mod" extension.

To Store the Results of Curent Model

1. Choose Model Save from the File menu, or press Meta+S. If the current model is
loaded from a previously stored model file, the Model Save will overwrite the same
model file with the current model.

2. If the current model is a new one, the Model Save dialog box will appear, as seen in
Figure 2-9.

FIGURE 2-9 Model Save Dialog Box

—_—
Save Model

Filter
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3. Look at the Files scroll window. If the file saving is to update (overwrite) a existing
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4. The Model Load dialog box will appear as seen in Figure 2-8.

FIGURE 2-8 Model Load Dialog Box

T Load Model o
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The file name of a COCOMO model has a default format with ".mod" as an extension.
With this window, the desired model file can be selected from the Files scroll list for
loading. If the desired model file does not exist in the scroll list, it is necessary to choose
an appropriate directory.
5. Choose desired directory for file loading
Look at the filter input box. The path found in this box represents the path to be searched
for loading a model file. This path will be changed after each directory change. To select
the desired directory, click the appropriate directory choice from the Directories scroll
list, then click the "Filter" button. At this point, the files located under this directory will
be listed in the Files scroll list.
6. When the desired file is shown on the Files list, click it, and click the "OK" button to
initiate model loading.
7. After a model file is loaded, its file name will be displayed on the MODEL FILE field
at upper left corner on the working window, and the related costs of current project will
be recalculated and shown on working window.
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2.5

3. Look at the Files scroll window. If the file saving is to update (overwrite) a existing
project file, the desired filename should be found in the Files scroll list. If the filename
can not be found from current list, change the directory from the Directories scroll list
until the desired filename is being shown. When the desired filename is on the list, click
it.

4. If the file saving is to store a new project file, choose the desired directory, then type
in the filename in the SELECTION box.

5. After the desired filename is selected or inputted, click the OK button to initiate project

saving. After a project file is saved, the project file name will be displayed on the
MODEL FILE field at the upper left corner of the working window.

Model Load

The Model Load command is used when a specific model, in which the values of
multiplying factors and effort estimating equations is different from COCOMO default
model, is to be applied to the current project.

The Model Load option is used to retrieve a model file as well as loading it on current
project.

To Retrieve or Load a Model File

1. Choose Model Load from the File menu.

2. If a previous model has been modified in current project, the following dialog box
will appear.

FIGURE 2-7

Warning Dialog Box

J__'=L_l

& Changes were made to the current model “"<nonex".
= [io you want to szave the changes?

Yes Mo

3. If the previous model file is to be saved, choose Yes, then a Model Save dialog box
will appear. (see Model Save). If the modified model is not to be saved, choose No.
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2.4

4. If the file saving is to store a new project file, choose the desired directory, then type
in the filename.

5. After the desired filename is selected or inputted, click the OK button to initiate project
saving.

Project Save As

The Project Save As option is to store the current project as a COCOMO project file,
which has a file name different from current file.

To Store Current Project With differ ent File Name

1. Choose Project Save As from the File menu with mouse.

2. The Project Save dialog box will appear, as seen in Figure 2-6.

FIGURE 2-6

Project Save Dialog Box

Save Project

Filter

o/ Thom e—act 08 cacibbh cocomo mohHf *_eat

lirectories Files

oS cocomo mohiff.
o5 cocomo mohfS..
oS cocomo motiffinchul e

jumlkcest Eg
large.est
test.eat
teat? eat
two.eat

Selection

mtawmto/hom e—act 08 cacibb5/ cocomo moHES

Ok é Filter Cancel Help
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2.3

Project Save

The Project Save option is used to store the results of the current COCOMO project as a
file with ".est" extension.

To Store the Results of Curent Project

1. Choose Project Save from the File menu with mouse. If the current project is loaded
from a previously stored project file, the Project Save will overwrite the same project
file with the current project.

2. If the current project is a new one, i.e., being created by the New command, the
Project Save dialog box will appear, as seen in Figure 2-5.

FIGURE 2-5

Project Save Dialog Box

Save Project 0
Filter
tho/Tom e—ack 08/ cacipbh 'cocom o mo bt * est
TNlirectories File=
HOR cocomo mohbf. ﬁ jumlkest ﬁ
65 cocomo mohifs .. large.est
Bob cocomo motiffinchul e teat.eat
teall.eat
two.est

Selection

nbfawto/Tom e—act {08 cacibbbficocomo mo bt

Ok Filter Cancel Help

3. Look at the Files scroll window. If the file saving is to update (overwrite) a existing
project file, the desired filename should be found in the Files scroll list. If the filename
can not be found from current list, change the directory from the Directories scroll list
until the desired filename is being shown. When the desired filename is on the list, click
it.
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FIGURE 2-4 Project Load Dialog Box
Load Project 5
Filter
tdo/hom e—sct 05 cacions/cocomo moHE . eat
lirectories File=s
o5 cocomo. moHf/. g jumlcest ﬁ
BoS cocomo mohts .. large.eat
Bo5/ cocomo motitffinchud e teat.eat
teat2 eat
two.eat
Selection
it antohom e—act —08/cacifbB/ cocomo motit’
ak Filter | Cancel I Help
The file name of a COCOMO project has a default format with ".est" as an extension.
With this window, the desired project file can be selected from the Files scroll list for
loading. If the desired project file does not exist in the scroll list, it is necessary to choose
an appropriate directory.
5. Choose desired directory for file loading
Look at the filter input box. The path found in this box represents the path to be searched
for loading a project file. This path will be changed after each directory change. To
select the desired directory, click the appropriate directory choice from the Directories
scroll list, then click the "Filter" button. At this point, the files located under this
directory will be listed in the Files scroll list.
6. When the desired file is shown on the Files list, click it, and click the "OK" button to
initiate project loading.
7. After a project file is loaded, its file name will be displayed on the PROJECT FILE
field at upper left corner on the working window, and all modules and related items will
be displayed in the CLEF area. If the number of modules are beyond the window scope,
the scroll bar can be used to look at all items.
14 COCOMO REFERENCE MANUAL
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2.2

2. If the modifications on the previous file are not to be saved, choose OK, otherwise
choose Cancel. If the Cancel is selected, a File Save dialog will appear. (see Project
Save and Model Save respectively)

Project Load

The Project Load option is used to retrieve a project file as well as loading it on the
working window.

To Retrieve or Load a Poject File

1. Choose Project Load from the File menu with the mouse.

2. If a previous project file has been modified in the working window, the following dia-
log box will appeatr.

FIGURE 2-3

Warning Dialog Box

—_———

¢ Changes were made to the current project "<nones",
#  lo you want to save the changes?

Yes Mo

3. If the previous project file is to be saved, choose Yes, then a File Save dialog box will
appear. (see Project Save). If the modified file is not to be saved, choose No.

4. The Project Load dialog box will appear as seen in Figure 2-4.
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FIGURE 2-1 File Menu

!ﬁle E@Hﬂ E}aﬁlﬂale fﬂtase!}jahﬁﬂnxﬁnli Eﬁgitﬂe::u]ce

New Chl-N

Load Project... Chrl-L

Save Project Chl-S

Save AaFProject...  Chl-a [ Madule I(Cli-:k. twice on field to edit:

Load Model... |EDSI.-’ADSI | Rate ($M) | AAF

Save odel

Save As Model...

Make R eport

Exit

2.1 New
The New option creates a new project file on COCOMO working window. It also clears
previous project file of its contents if there is one on the working window.
To Create a New Vdrking File
1. Choose New from the File menu with mouse.
The working window will now be clear; the previous project file in the working window
has been removed.
Note: New can be selected anytime; however, if the previous project file or model file
has been modified, a warning dialog box will appear and requests confirmation. (as seen
in Figure 2-2)
FIGURE 2-2 Warning Dialog Box

L

Project has been modified. continue?
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2

File Menu

The COCOMO file type includes: project file, model file, and report file.

The project file in COCOMO stores a project's data, which include project
name, project mode, module name, EDSI, labor rate, adaptation adjustment
factor (AAF), values of cost drivers, and COCOMO related calculation results.
The COCOMO system gives all project files with ".est" extensions.

Regarding the model file, as we mentioned in chapter one, COCOMO incorpo-
rates 15 predictor factors, or cost driver attributes, which are grouped into four
categories: software product attributes, computer attributes, personnel at-
tributes, and project attributes. Each of these cost drivers attributes determines
a multiplying factor which estimates the effect of the attribute in software de-
velopment effort. Besides these cost drivers, COCOMO also has three soft-
ware development modes, which are organic mode, semidetached mode,and
embedded mode. These three modes have different effort and schedule esti-
mating equations respectively. These multiplying factors and effort estimating
equations consist of the model of a project. As we said previously, COCOMO
has assigned default values and equations for default model. Each time a CO-
COMO project is created, its effort estimate is based on the default model.
COCOMO provides flexibility in changing the values of multiplying factors
and effort/schedule estimating equations. An adjusted model can no longer be
considered default values, and therefore it will be lost if COCOMO is exited
without saving it in a model file. Upon saving this model file, these altered
values can be applied to another project by loading the saved model file.is a
particular model.  The COCOMO system gives all model files a ".mod" ex-
tension.

The report file is a summary report of the COCOMO project. This report con-
tains all edited and calculated values of a project. These files are given a ".rpt"
extension.

The File menu option will enable you to create, retrieve, save, or print COCO-
MO files.

To select the File menu and its options, press Meta+F or click on File with the
mouse. The File menu will appear as Figure 2-1.
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1.3 Begin Using COCOMO
To begin entering a new module, click on the "Add Module" button. At this point, a
new module will appear in the CLEF with all values set to their respective defaults.
Double click upon the module name field in order to give the new module a name.
Upon typing the module name press "Return.". A value for EDSI and Labor rate may
also be given by clicking on the respective field and editing appropriately (see figure 1-
8).
FIGURE 1-8 Create Sample Module and give values to EDSI and Labor Rate
] Cocomo
File Edit Calibrate PhaseDistribution Mainterance Help
Project File: <none> Project. Mame: <noner |
Model File:  <none> Tevelopment Hode: Organic I
Add Module Delete Module I(Click twice on field to edit: Hit Return to accept waluel
x Module Name EDSI/ADSI [ Rate ($/M) AAF EAF HOMPM | ACT PM Prod Cost Inst Cost | FSWP |
Sample Module 5000 4329,00 | 1,00 | 1,00 133,79 133,79 |261.E1 579173.594 16,55 8.33 Al

NOTE- In order to change any of the editable fields, just click on the desired field
twice and begin editing the field. Upon completing editing hit the "Return” key.

All of the final results can be found at the bottom of the CLEF in the Totals area (see fig-
ure 1-9).

FIGURE 1-9

Totals area after calculations have been completed

kd

Total EDSI: 3R000 ACT PM Prod Cost Inst Cost  FSWP
Effort (PM): | 133,79 Totals | 133,73 (261,61 579173,94 | 16,55 | 8,32 |
Productivity (EDSI/PM): 261,61 Schedule | 15,07

Microhelp Area

L

10
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16. Instruction Cost Column - This column contains the cost of each instruction. This
figure is calculated from EDSI/Cost * Number of modules.

17. Cost Column - This column contains the calculated estimate of the development
cost for a particular module.

18. Productivity (PROD) Column - This column contains the calculated result of the
individual EDSI divided by the calculated actual schedule estimate in person-months.

19. Actual Person-Month Development (ACT PM DEV) Column- This column
holds the calculated schedule estimate including the adjusting factors.

FIGURE 1-7 EAF Dialog Box
Iy . it
Cost Drivers — Module Development
Mame: <nonekx
EAF: 1,00
Product Attribates Computer Atlribates
4 fr
RELY MOM 1,00 TIME MOM 1.00
4 fr
TATA MOM 1,00 STOR MOM 1.00
4 fr
CPLY MOM 1,00 VIRT MOM 1.00
fr
TURENM MOM 1.00
Peraormel Attribudes Froject Atiribates
ix i
ACAP MOM 1,00 MODP MOM 1.00
ix i
REXP MOM 1,00 TooL MOM 1.00
i £
FCAP MOM 1,00 SCED MOM 1.00
i
YEXP MOM 1,00
i
LEXP MOM 1,00
L3 I Ea'nell

20. Nominal Person-Month Development (NOM PM DEV) Column- This column
holds the calculated schedule estimate without incorporating the adjusting factors.
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(see figure 1-7). This box displays all of the cost drivers and their current ratings. The
cost drivers are divided into the groupingsoduct, Computer, PersonnahdProject

The ratings for each multiplier can be changed by cycling through the available ratings
using either the "+" or "-" buttons until the desired rating is displayed. As the cost driv-
er ratings are changed the total product of the cost drivers is displayed in the upper right
hand corner of the dialog box along with the module name.

11.Totals Area - This area houses the calculated results of all of the modules combined.
Within this area is the total EDSI count for the module, the total productivity, the total
actual effort (ACT PM), the total instruction cost, the total project cost, the total FSWP
and the total estimated schedule for project completion (see each individual column for
more information).

FIGURE 1-6 AAF Dialog Box - Sample
T T ]
AAF Input Dialog
Module Name: test 1
ADS1: Baooo
% Tesign Modified: 100
# Code Modified: 100
# Integration Modified: 'l[I]
K Cancel
12. Microhelp Window - This window displays a short definition of the column head-
ings clicked upon and also displays a short description of the result of the last function
initiated by the user.
13. Project Name - This editable field displays the name of the currently displayed
project. To edit the name click twice upon this field and proceed to edit name. Upon
completion of editing press the "Return” key.
14. Development Mode Button- This button displays the current mode of estimation.
In addition it allows the user to toggle between the three modes of estimation organic,
semidetached and embedded "on the fly."
15. Full-time Software Personnel (FSWP) Column- This column houses the calcu-
lated estimate for the number of full-time developers that would be needed to complete
a module in the estimated development time.
8 COCOMO REFERENCE MANUAL
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2. Project Reference Names These fields denoted by this arrow contain the following
elementsProject File and Model File

= Project File displays the name of the current project file loaded into COCOMO. The
default name is "(none)" as found in figure 1-5.

= Model File displays the name of the current model file that has been loaded into CO-
COMO. The default name is "(none)" as found in figure 1-5.

3. Delete Module- This button is used to delete a module that has been marked with an
"X" (see number 5).

4. Add Module - This button when depressed adds a new module to the project that is
currently being worked upon by the user.

5. x - This column is reserved for identifying a module. Pressing upon this field for a
given module will mark the desired module. Marking is denoted by an x that appears in
this column. Only one module can be marked at a time. Modules are marked in order to
perform module deletion, cutting, copying or pasting.

6. Module Name Column- This column is used to house the name of each module lo-
cated in the Module Area. The module name can be changed by clicking twice on the
desired module name box and entering the changes into the module name field. Upon
completion of editing press "Return”.

7. Adapted/Equivalent Delivered Source Instructions (ADSI/EDSI)Column- This
column is used to house the ADSI/EDSI of each module located in the Module Area.
The value for ADSI can be changed by clicking on the AAF field and editing the com-
ponents of AAF (see AAF). The value for EDSI can be changed by clicking on the
EDSI box of the desired module and entering the new numeric value within this field.
Upon completion press "Return”. There is a limit to the range of input. The inputted
value for both ADSI and EDSI must be within the range 0 - 999,999.

Note - COCOMO is not calibrated for EDSI < 2000.

8. Labor Rate Column - This column contains the amount of money at which a devel-
oper working on a particular module would be paid per month. The labor rate can be
edited by clicking on the corresponding Labor Rate box and entering the new value via
the edit area. The range on labor rate is between $0 and $99,999.

9. Adaptation Adjusting Factor (AAF) Column - This column houses the value for
AAF for each module. The value can be changed by clicking on the corresponding box
to the module. This will result in a window (see figure 1-6). From this window you can
change théDSI, Percent design modified, Percent code modifietPercent integra-

tion modified Changes can be initiated by clicking on the appropriate box and enter
changes directly in the boxes of this window. Changes are confirmed and implemented
by clicking on the OK button. To exit the window without making any changes click
the CANCEL button.

10. Effort Adjustment Factor (EAF) Column - This column displays the product of
the cost drivers for each specific module. By clicking on this field a dialog box appears
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1.2

Navigating COCOMO

In order to efficiently use COCOMO, you must become familiar with the Component
Level Estimating Form (CLEF) that is pictured in figure 1-5. The different sections that
are to be discussed have been given a corresponding number. These sections are given a
descriptive label as a point of reference as well as a summary of their contents and func-
tions

The sections found in figure 1-5 and their descriptions are as follows:

1. Main Menu bar - This area houses the menu selection of the main functions of CO-
COMO. These selections aFdle, Edit, Calibrate, Phase Distribution, Maintenance
andHelp. File, Edit, Calibrate, Phase Distribution, and Maintenance are discussed in
chapters 2, 3, 4, 5 and 6 respectively. Help is the selection used to receive on-line assis-
tance with the available functions.

FIGURE 1-5

COCOMO CLEF

=]

Cocomo

1—p File Edit Calibrate FPhaseDistibution MMaintemance Help |]

2_<:F‘m,ject Filet <nonex
3 Model Filet <noner

Froject Mame: | <rnoner 4 13

Tevelopment Mode: 14

—_—
4::1 Add Module I% Delete Hodule |(Click twice on field to edit: Hit Return to accept walue!
x

5 | Module Mame |EDstS| | Rate (M) | AAF | EAF | MOM PM | ACT PM | Prod | Cost Inst Cost | FS 15
o \“\16
7—] ——17
1 \\
8—| ~—~—_18
1 \\
9—" 19
1 \\
10| ~20
4
/ Total EDSI: 0 ACTPM  Prod Cost Inst Cost  FSWF
11
Effort (PM}): 0,00 Totals | 0,00 | 0,00 0,00 | 0,00 | 0,00 |
Productivity (EDSLPM): 0,00 Schedule 0,00
12
| Microhelp Area
I
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Adaptation of Existing Code

COCOMO is not only capable of estimating the cost and schedule for a development
started from "scratch”, but it is also able to estimate the cost and schedule for products
that are building upon already existing code. Adaptation considerations have also been
incorporated into COCOMO, where an estimate for KDSI will be calculated. This val-
ue will be substituted in place of the DSI found in the equations already discussed.
This adaptation of code utilizes an additional set of equations that are used to calculate
the final count on source instructions and related cost and schedule. These equations use
the following values as components:

= Adapted Delivered Source Instructions (ADSI). The number of delivered source in-
structions adapted from existing software used in developing the new product.

= Percent of Design Madification (DM). The percentage of the adapted software’s de-
sign that received modification to fulfill the objectives and environment of the new
product.

= Percent of Code Modification (CM). The percentage of the adapted software’s code
that receives modification to fulfill the objectives and environment of the new prod-
uct.

= Percent of Integration Required for Modified Software (IM). The percentage of ef-
fort needed for integrating and testing of the adapted software in order to combine it
into the new product.

These components are brought together in the equations found in figure 1-4. The AAF
of figure 1-4 is the adaptation adjustment factor. The AAF is the calculated degree to
which the adapted software will affect overall development.

FIGURE 1-4 COCOMO Adaptation Estimating Equations

AAF = 0.40(DM) + 0.30(CM) + 0.30(IM)

Maintenance

With COCOMO, one can estimate the annual change traffic (ACT) that would occur to
already existing code up to maximum of five years. This function provides an estimate
for the effort and schedule of maintaining post development code for a given period of
time, in the units of years.

This function is described in more detail in chapter 6.
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FIGURE 1-2 Intermediate COCOMO estimates vs. project actuals
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= Analyst capabilities (ACAP)

= Applications experience (AEXP)

= Programmer capabilities (PCAP)

= Virtual machine experience (VEXP)

= Programming language experience (LEXP)

Project attributegefer to the constraints and conditions under which project develop-
ment takes place. The issues that affect development are:

= Modern programming practices (MODP)
= Use of software tools (TOOL)
= Required development schedule (SCED)

These 15 factors (or multipliers) are incorporated into calculating an estimated effort
and schedule. Each of the factors has associated with it up to five ratings. These ratings
arevery low low, nominal high, andvery high Each rating has a corresponding real
number based upon the factor and the degree to which the factor can influence produc-
tivity. Arating less than 1 denotes a factor that can decrease the schedule and effort. A
rating greater than 1 denotes a factor that extends the schedule or effort. Lastly, a rating
equal to 1 does not extend nor decrease the schedule and effort (this rating is called
nominal).

These multipliers are incorporated into the schedule and effort estimation formulas by
multiplying them together. The numerical value of tAedjustment factor (there are

15 of them) is called EMand their product is called the estimated adjustment factor or
EAF. The actual effort, PMy is the product of the nominal effort times the EAF (see

figure 1-1).
FIGURE 1-1 Estimate Development Effort
15
PMtotal = PMnominalx |_| EMi
i=1

As stated above, COCOMO'’s accuracy was improved with the incorporation of the ef-
fort adjustment factors into the schedule and effort estimation formulas. COCOMO ac-
curacy is reflected in figures 1-2 and 1-3.
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= Embedded modeis used for a project that has very tightly defined constraints. The
project as a whole is a trailblazer and therefore cannot rely upon previous projects
completed.

For each mode of effort estimation, the effort result is given in units of Person-Month
(PM). PM is the number of months one person would need to develop a given project.
The schedule estimation is given in the actual number of months needed for develop-
ment by a properly staffed full-time development team. The equations for computing
effort and time for each of the three modes is given in table 1-1. The value of PM used
in the Schedule equation is divided by SCED, the effort multiplier.

TABLE 1-1

Effort and Schedule Estimation

MODE

EFFORT ESTIMATION SCHEDULE ESTIMATION

Organic Mode

PMominal= 3-2 (KDSIY-0° TIME 4o, = 2.5 (PM§-38

Semi-detached Mode

PMminai= 3.0 (KDSI}-*? TIME 4o, = 2.5 (PM§-3°

Embedded Mode

PMmina= 2.8 (KDSI)-20 TIME 4o, = 2.5 (PM§-32

The different modes alone were found not to be the only contributing factor to a
project's delivery time and effort. Development productivity was found to be affected
by additional factors that were found to fall under the headings: product attributes, com-
puter attributes, personnel attributes, and project attributes.

Product attributegefers to the constraints and requirements placed upon the project
to be developed. These included
= Required software reliability (RELY)
= Database size (DATA)
= Product complexity (CPLX)

Computer attributesefer to the limitations placed upon development effort by the
hardware and operating system being used to run the project. These limitations are list-
ed below.
= Execution time constraint (TIME)
= Main storage constraint (STOR)
= Virtual machine volatility (VIRT)
= Computer turnaround time (TURN)

Personnel attributegefer to the level of skill that is possessed by the personnel. The
skills in question are general professional ability, programming ability, experience with
the development environment and familiarity with the project's domain. These skills
are characterized below.
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Introduction

1.1 What is COCOMO?

COCOMO (Constructive Cost Model) is a screen-oriented, interactive
software package that assists in budgetary planning and schedule estimation
of a software project prior to any work beginning. In addition, COCOMO
also assists in the budgetary planning of the maintenance effort after delivery
of the software package up to a maximum of a five year period. Through the
flexibility of COCOMO, a software project manager (or team leader) can de-
velop a model (or multiple models) of projects in order to identify potential
problems in resources, personnel, budgets, and schedules both before and af-
ter the potential software package has been completed.

The COCOMO software package is based solely upon the intermediate
version of the Constructive Cost Model first published by Dr. Barry Boehm
in his bookSoftware Engineering Economics, Prentice-Hall (1981). Its pub-
lication followed a development and trial period during Dr. Boehm's tenure
with TRW from 1976-1979. During this period, the number of source in-
structions (called the equivalent delivered source instructions or EDSI), total
development time, and the total effort necessary for 40 aerospace industry
software projects were studied. From this information, the estimation for-
mulas for COCOMO were created to calculate estimates for the time of de-
velopment and the amount of effort needed for software development. It
was later discovered that the schedule and effort are influenced by certain
factors related to the difficulty of the project. The level of difficulty (or fa-
miliarity) is broken down into 3 modes: organic, semi-detached and embed-
ded.

The modes are defined as follows:

= Organic modeis used to calculate the effort for a project where con-
straints upon development are mild. In addition, the given project has
been pre-dated by a number similar projects, that could assist in defining
the agenda of development.

= Semi-detached modés used for a project where the constraints on the
project are greater than organic mode, but there still remains some flexi-
bility. The project may only be pre-dated by a few similar projects.
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