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COCOMOQ® Il Drivers

Product Attributes

Product factors account for variation in the effort required to develop software due to

characteristics of the product under development.

Impact of Software Failure (FAIL)

This is the measure of the extent to which the software must perform its intended function over a
period of time.

Rating Very Low Low Nominal High Very High Extra High
Slight Low, easily Moderate, High Loss of Loss of
FAIL inconvenience  recoverable easily financial risk ~ human life many human
losses recoverable lives
losses
Values 0.82 0.92 1.00 1.10 1.26 ?

Product Complexity (CPLX)

Complexity is divided into five characteristics. The complexity rating is the subjective weighted
average of the selected area ratings.

Current Productivity Range = 1.54

Device- Data User Interface
Control Computational dependent Management Management
Rating Operations Operations Operations Operations Operations
Straight-line code  Evaluation of Simple read, write  Simple arrays in Simple input
with a few non- simple statements with main memory. forms, report
nested structured expressions: e.g.,  simple formats. Simple COTS-DB  generators.
programming A=B+C*(D-E) queries, updates.
operators: DOs,
Very Low CASEs, IF-THEN-
ELSEs. Simple
module
composition via
procedure calls or
simple scripts.
Straightforward Evaluation of No cognizance Single file Use of simple
nesting of control moderate-level needed of subsetting with no  graphic user
structures. Mostly expressions: e.g.,  particular data structure interface (GUI)
simple predicates = D=SQRT(B**2- processor or /O changes, no edits, builders.
Low 4.*A*C) device no intermediate
characteristics. files. Moderately
1/0 done at complex COTS-
GET/PUT level. DB queries,
updates.
Mostly simple Use of standard 1/0 processing Multi-file input and  Simple use of
nesting. Some math and includes device single file output. widget set.
inter-module statistical routines.  selection, status Simple structural
control. Decision Basic checking and error  changes, simple
tables. Simple matrix/vector processing. edits. Complex
. callbacks or operations. COTS-DB
Nominal . .
message passing, queries, updates.
including
middleware-
supported
distributed
processing
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COCOMOQ® Il Drivers

Device- Data User Interface
Control Computational dependent Management Management
Rating Operations Operations Operations Operations Operations
Highly nested Basic numerical Operations at Simple triggers Widget set
structured analysis: physical 1/O level activated by data development and
programming multivariate (physical storage stream contents. extension. Simple
operators with interpolation, address Complex data voice /O,
many compound ordinary translations; restructuring. multimedia.
predicates. differential seeks, reads,
. Queue and stack equations. Basic etc.). Optimized
High .
control. truncation, round- 1/0 overlap.
Homogeneous, off concerns.
distributed
processing.
Single processor
soft real-time
control.
Reentrant and Difficult but Routines for Distributed Moderately
recursive coding. structured interrupt database complex 2D/3D,
Fixed-priority numerical diagnosis, coordination. dynamic graphics,
interrupt handling.  analysis: near- servicing, Complex triggers.  multimedia.
Task singular matrix masking. Search
synchronization, equations, partial Communication optimization.
Very High complex differential line handling.
callbacks. Single-  equations. Simple Performance-
processor hard parallelization. intensive
real-time control. embedded
Multi-threaded / systems.
multi-core
processing
Multi-processor Difficult and Device timing- Highly coupled, Complex
heterogeneous unstructured dependent coding, dynamic relational  multimedia, virtual
distributed numerical micro- and object reality, natural
processing. analysis: highly programmed structures. language
Multiple resource accurate analysis operations. Natural language interface.
E scheduling with of noisy, Performance- data
xtra . . -
High dynamlcally stochastic data. critical embedded  management.
changing Complex systems.
priorities. parallelization.
Microcode-level
control.
Distributed hard
real-time control.
CPLX Very Low Low Nominal High Very High Extra High
Values 0.73 0.87 1.00 1.17 1.34 1.74
Current Productivity Range = 2.38
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Developed for Reusability (RUSE)

This cost driver accounts for the additional effort needed to construct components intended for
reuse on the current or future projects. This effort is consumed with creating more generic design
of software, more elaborate documentation, and more extensive testing to ensure components are
ready for use in other applications.

Rating Very Low Low Nominal High Very High Extra High
N/A None Across Across Across Across

project, program, product line, multiple

single single multiple product lines,
Ruse platform platform homogeneous multiple

platforms heterogeneous
platforms

Values 0.95 1.00 1.07 1.15 1.24

Current Productivity Range = 1.31

Required Software Security (SECU) (Need to Revise)

Reflects the level of required security based on the Common Criteria for Information Technology
Security Evaluation. The Common Criteria provides assurance that the process of specification,
implementation and evaluation of a computer security product has been conducted in a rigorous,
standard and repeatable manner at a level that is commensurate with the target environment.

Very Extra
Rating Very Low Low Nominal High High High
SECU Functionally ~ Structurally = Methodically  Methodically  Semi- Formally
tested tested Tested and Designed, formally Verified
Checked Tested and Designed Design
Reviewed and and
Tested Tested
Values TBD TBD TBD TBD TBD TBD

Current Productivity Range = ?
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Platform Attributes

COCOMOQ® Il Drivers

“Platform” is used here to mean the complex of hardware and software (OS, DBMS, etc.) the
software product calls on to perform its tasks, the target platform. If the software to be developed
is an operating system then the platform is the computer hardware. If a database management
system is to be developed then the platform is the hardware and the operating system. If a
network web browser is to be developed then the platform is the network, computer hardware, the
operating system, and the distributed information repositories. A target platform can include
graphic user interfaces, databases, networks, distributed middleware, mobile computing, cloud
computing, high security architectures, fault-tolerant computing, and software as a service (or “x”

as a service).

The “platform” is what the application is being developed to; the target platform.

Platform Constraints (PLAT)

This driver captures the limitations placed on the platform’s capacity such as execution time,
primary/secondary storage, communications bandwidth, battery power, and maybe others. The
purpose of the limitations is to reserve capacity for future growth of the software application.

Rating Very Low Low Nominal High Very High Extra High
PLAT: N/A N/A <=50% used  70% used of  85% used 95% used
Execution Time of available available of available of available
Execution Execution Execution Execution
Time Time Time Time
PLAT: Primary  N/A N/A <=50% used  70% used of  85% used 95% used
/ Secondary of available available of available of available
Storage Pri/Sec Pri/Sec Pri/Sec Pri/Sec
Storage Storage Storage Storage
PLAT: N/A N/A <=50% used  70% used of  85% used 95% used
Communication of available available of available of available
Bandwidth Comm Comm Comm Comm
Bandwidth Bandwidth Bandwidth Bandwidth
PLAT: Power N/A N/A <=50% used 70% used of  85% used 95% used
of available available of available of available
Power Power Power Power
Values 1.00 1.08 1.23 1.54
Current Productivity Range = 1.54
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COCOMO® Il Drivers
Platform Volatility (PVOL)

The targeted platform may still be evolving while the software application is being developed.
This driver captures the impact of the instability of the targeted platform resulting in
additional/increased work. This driver is rated using two characteristics:

1. Targeted platform rate of changes

2. Concurrent development for the target platform and software application

Very Extra

Rating Low Low Nominal High Very High High
PVOL: Target N/A Major change Major: 6 mo.;  Major: 2 Major: 2 N/A
Platform every 12 mo,; Minor: 2 wk. mo.;Minor: 1 wk.;Minor: 2

Minor change wK. days

every 1 mo.
PVOL: N/A Fairly little Average Extensive Fairly N/A
Concurrent extensive
Development
Values 0.87 1.00 1.15 1.30

Current Productivity Range = 1.49

Personnel Attributes

The Personnel Factors are for rating the development team’s capability and experience — not the
individual.

Analyst Capability (ACAP)

An Analyst is important for solution space development and supervision of its implementation.
Analysts work on requirements, high-level design and detailed design in the applicable domain.
The major attributes that should be considered in this rating are analysis and design ability,
competence, proficiency, aptitude, thoroughness, and the ability to communicate and cooperate.
The rating should not consider the level of experience of the analyst.

Rating Very Low Low Nominal High Very High Extra High

ACAP 15th _ 35th _ 55th _ 75th _ 90th _ N/A
percentile percentile percentile percentile percentile

Values 1.42 1.19 1.00 0.85 0.71

Current Productivity Range = 2.00

Programmer Capability (PCAP)

Major criteria which should be considered in the rating are ability, competence, proficiency,
aptitude, thoroughness, and the ability to communicate and cooperate. The experience of the
programming team should not be considered here.

Rating Very Low Low Nominal High Very High Extra High

PCAP 15th _ 35th _ 55th _ 75th _ 90th _ N/A
percentile percentile percentile percentile percentile

Values 1.34 1.15 1.00 0.88 0.76

Current Productivity Range = 1.76

©2017 USC-CSSE 6 2017-06-10 V0.18



COCOMOQ® Il Drivers

Personnel Continuity (PCON)

This driver captures the stability of the program team on a multi-year project or an organization’s
program team in the case of multiple deliveries in a year. It is expressed as an annual retention
rate.

Rating Very Low Low Nominal High Very High Extra High
PCON 52% / year 76% / year 88% / year 94% / year 97% / year N/A
Values 1.29 1.12 1.00 0.90 0.81

Current Productivity Range = 1.51

Application Domain Experience (APEX)

This driver captures the average level of application domain experience of the project team
developing the software system or subsystem. This driver is different than the Precedentedness
driver. This driver focuses on the development team’s average experience. The Precedentedness
driver focuses on the need for innovation and past successes than have demonstrated that
innovation.

The amount of experience is based on time.

Rating Very Low Low Nominal High Very High Extra High
<=6 months 1 year 3 year 6 years 12 years more than 20
Values 1.22 1.10 1.00 0.88 0.81 ?

Current Productivity Range = 1.51

Language and Tool Experience (LTEX)

This is a measure of the level of programming language and software tool experience of the
project team developing the software system or subsystem. When rating this driver, consider the
volatility of the development tools.

Rating Very Low Low Nominal High Very High Extra High
LTEX <=2 months 6 months 1 year 3 years 6 year more than 6

years
Values 1.20 1.09 1.00 0.91 0.84 ?

Current Productivity Range = 1.43

Platform Experience (PLEX)

PLEX recognizes the importance of understanding the target platform. The definition of a target
platform is provided above. This driver captures the knowledge or skill required to use the
capabilities and services provided by the target platform.

Rating Very Low Low Nominal High Very High Extra High
PLEX <=2 months 6 months 1 year 3 years 6 years more than 6

years
Values 1.19 1.09 1.00 0.91 0.85 ?

Current Productivity Range = 1.40
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Project Attributes

Regardless of their influence in the model, project attributes account for the environment around
software development.

Precedentedness (PREC)

The driver captures the project’s ability to provide new ideas and methods for solving challenges
posed by application requirements. e.g., solutions for mobile platforms, software assurance, new
environments. An earlier application development is considered a guide to subsequent
development. If a application is similar to several previously developed applications, the
precedentedness is high.

PREC is based on the need for innovative data processing architectures, algorithms, and
development processes (e.g. testing)

Rating Very Low Low Nominal High Very High Extra High

PREC Very little Little General Considerable Extensive Very
extensive

Values 6.20 4.96 3.72 2.48 1.24 0.00

Current Productivity Range = 1.33

Development Flexibility (FLEX)

This driver captures the flexibility in delivered requirements, development processes and
implementation constraints. FLEX is largely intrinsic to a project and is uncontrollable by the
project. FLEX does not mean requirements volatility, it means the developer may interpret a
requirement. Types of constraints include how much interoperability is needed to other
applications, how much formalism is needed, how much qualification is necessary, how much
documentation is required, etc. FLEX is based on three characteristics:

1. The degree of software conformance with little or no influence on changing
requirements, regulations and/or standards, e.g. FAA Certification

2. The degree of software conformance with external interface specifications, e.g. same
data definitions / signals, radios for tactical software.

3. Need for documentation conformance with regulations and/or standards, e.g. FDA
certification, documentation that meets State and Federal standards, Federal standards on
privacy, export standards.

Very Extra
Rating Low Low Nominal  High Very High High
FLEX: Pre-established Req'ts Rigorous Occaspnal Somg Genera}l Some. General
relaxation  relaxation conformity conformity goals
FLEX: External Interfaces Rigorous Occaspnal Som(_a Ge“e“”." Some_ General
relaxation  relaxation conformity conformity goals
) . . Occasional Some General Some General
FLEX: Documentation Rigorous - ; . .
relaxation  relaxation conformity conformity goals
Values 5.07 4.05 3.04 2.03 1.01 0.00

Current Productivity Range = 1.26
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Risk/Opportunity Resolution (RESL - New)

COCOMOQ® Il Drivers

This driver captures the software project’s use of a comprehensive, effective risk/opportunity
management process, culture, and the amount of risk on the current project.

Characteristic

Very Low Nominal High Very High Extra High
A life cycle-
long, funded
process for No such
identifying, process,
tracking, and or the The process is The processis  The processis  The process is
resolving process moderate. fairly strong. strong. very strong.
software risks is very
and weak.
opportunities is
carried out.
A culture of .
. Fairly strong Strong culture, Very strong
software risk . :
and Mod_erate _ _ cul_ture, _ including _ cul_ture,
. culture, including  including fairly mostly including very
opportunity Very . .
. L experience in successful successful successful
identification, weak . . . . . .
tracking. and culture SW experience in experience in experience in
resolut%n i ' risk/opportunity SW risk/ SW risk/ SW risk/
art of the management. opportunity opportunity opportunity
part or management. management. management.
organization.
Number and
e i i
criticality _of > 1_0_ SW 2.4 SW Critical 1 SW Critical >5 Sy\_/ Non <5 Sy\_/ Non
software risk Critical Critical Critical
items.
Rating Values TBD TBD TBD TBD TBD

The above driver replaces the Architecture and Risk Resolution driver. The values for that driver

were:
RESL-OId Very Low Nominal High Very High Extra High
Values 7.07 4.24 2.83 141 0.00
Old Productivity Range = 1.39
©2017 USC-CSSE 9

2017-06-10 V0.18



COCOMOQ® Il Drivers

Software Architecture Understanding (ARCH - New)

This cost driver rates the degree of understanding of determining and managing the system
architecture in terms of platforms, standards, new and NDI (COTS/GOTS) components,
connectors (protocols), and constraints. This includes tasks like systems analysis, tradeoff

analysis, modeling, simulation, case studies, etc.

Characteristic

Very low

Low

Nominal

High

Very High

Degree of
Understanding*

Poor
understanding
of software

Minimal
understanding
of architecture

Reasonable
understanding
of architecture

Strong
understanding
of architecture

Full
understanding of
architecture,

architecture and and NDI, high- and NDI, some and NDI, most familiar system
NDI, no level architectural architectural and NDI, fully
documentation architectural views view expressed  documented and
view expressed, e.g. maintained
physical & architectural
logical views views
Percent of
required top
software 20% 40% 60% 80% 100%
architects
available to
project
Values TBD TBD TBD TBD TBD

Stakeholder Team Cohesion (TEAM)

The Team Cohesion driver accounts for the sources of project turbulence and entropy due to
difficulties in synchronizing the project’s stakeholders: users, customers, developers, maintainers,
supply chain and distribution chain partners, interfacers, others. These difficulties may arise from
differences in stakeholder objectives and cultures; difficulties in reconciling objectives; and
stakeholders' lack of experience and familiarity in operating as a team. Non-cohesive stakeholder
teams result in extended time to make decisions and teams that are very cohesive make decisions
quickly. TEAM is based on three characteristics:

Extra
TEAM Very Low Low Nominal High Very High High
Cullture Dlve_rse Heterogene_o Shared Stroqg Homogene_ous N/A
experience us community culture cohesion community
. Highly Converging Compatible Strong
Compatibility conflicting obj. objectives objectives Clear roles collaboration N/A
Familiarity Lack of Willing to Some Extensive Vey high level of N/A
and Trust familiarity collaborate familiarity  collaboration trust
DeC|_S|on Ad hoc _ Some Through ConS|de_red Focused, fact- N/A
Making informal reasoning based
Values TBD TBD TBD TBD TBD
The above driver updates the Team Cohesion driver. The values for that old driver were:
Team-Old Very Low Low Nominal High Very High Extra High
Values 5.48 4.38 3.29 2.19 1.10 0.00
Old Productivity Range = 1.29
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Process Capability & Usage (PCUS - New)

The consistency and effectiveness of the project team in performing Software Engineering (SWE)
processes. It is based on two characteristics:

Extra
Rating Very Low Low Nominal High Very High High
PCUS: Team Incomplete Performed Managed Defined Quantitatively ~ Optimizing
Processes Managed
PCUS: SW Management  SDP ad- Customized Highly Uses Org. Employs
Development judgment hoc usage SDP customizable  processes effective
Plan SDP Org.

processes
Values TBD TBD TBD TBD TBD TBD

The above driver replaces the Process Maturity driver. The values for that old driver were:

PMAT-OId Very Low Low Nominal High Very High Eﬁgﬁ
Values 7.80 6.24 4.68 3.12 1.56 0.00

Old Productivity Range = 1.43

Use of Software Tools (TOOL)

The TOOL rating ranges from simple edit and code to integrated life cycle management tools.
This driver consists of three characteristics: Tool Coverage, Tool Integration and Tool Maturity.

Extra
Rating Very Low Low Nominal High Very High High
TOOL: Basic, text Simple, Syntax Semantics Verification, NA
Coverage based interactive checking, checking, code sophisticated
CM, gen, re- support
repository engineering
TOOL: Incompatible Convertible file  Std format, Shared High degree of NA
Integration file formats formats common repository, commonality,
GUI, msg compatible consistent
broadcasting process processes
assumptions
TOOL: Simple New tools, New tools, Online user On-site tech On
Maturity documentation updated docs, online docs,  support, User's  support, market
, pre-release help available tutorials Group User’s Group more
available than 3
years
Values TBD TBD TBD TBD TBD TBD
The above driver updates the Tool driver. The values for that old driver were:
Team-Old Very Low Low Nominal High Very High Extra High
Values 1.17 1.09 1.00 0.90 0.78 N/A

Old Productivity Range = 1.50
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Multisite Development (SITE)

The multisite development effects on effort are significant. Determining its cost driver rating
involves the assessment and judgment-based averaging of two characteristics.

Rating Very Low Low Nominal High Very High Extra High
SITE: Inter- Multi-city Multi-city or ~ Same city Same Fully
Collocation national and Multi- Multi- or metro. building or collocated
Descriptors: company company area complex
SITE: Some Individual Narrow Wideband Wideband Interactive
Communications phone, mail  phone, band email electronic elect. multimedia
Descriptors: FAX communica comm.,

tion. occasional

video conf.

Values 1.22 1.09 1.00 0.93 0.86 0.80

Adapted Code Drivers

Current Productivity Range = 1.53

Software Understanding Increment (SU) Rating Scale

Very Low Low Nominal High Very High
Very low Moderately low Reasonably High cohesion, Strong
cohesion, high cohesion, high well-structured; low coupling. modularity,
Structure coupling, coupling. some weak information
spaghetti code. areas. hiding in data /
control
structures.
No match Some correlation  Moderate Good correlation  Clear match
Application | between between correlation between between
Clarity program and program and between program and program and
application application. program and application. application
world-views. application. world-views.
Obscure code; Some code Moderate level Good code Self-descriptive
documentation commentary and  of code commentary and  code;
Self- missing, obscure headers; some commentary, headers; useful documentation
Descriptive- or obsolete useful _ headers, _ documentation; up-to-_date, well-
ness documentation. documentation. some weak organized, with
areas. design rationale.
SU
Increment to 50 40 30 20 10
ESLOC

Assessment and Assimilation Increment (AA) Rating Scale
Level of AA Effort

AA Increment

None

Basic module search and documentation

Some module Test and Evaluation (T&E), documentation
Considerable module T&E, documentation

Extensive module T&E, documentation

oo A~NO
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Programmer Unfamiliarity (UNFM) Rating Scale

UNFM Increment Level of Unfamiliarity
0.0 Completely familiar
0.2 Mostly familiar
0.4 Somewhat familiar
0.6 Considerably familiar
0.8 Mostly unfamiliar
1.0 Completely unfamiliar
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