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Motivation and contextMotivation and context

FF Functional characteristics of real-time software are notFunctional characteristics of real-time software are not

well captured by Function Point Analysis (FPA).well captured by Function Point Analysis (FPA).

(Jones, 1991; Whitmire 1992; Galea, 1995)(Jones, 1991; Whitmire 1992; Galea, 1995)

FF Generally speaking, FPA counts on real-time systemsGenerally speaking, FPA counts on real-time systems

tends to be low.tends to be low.

FF Therefore FPA is not perceived as an adequate functionalTherefore FPA is not perceived as an adequate functional

size measure for real-time systems.size measure for real-time systems.

FF There is no FPA equivalent technique for the real-timeThere is no FPA equivalent technique for the real-time

domain.domain.
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Motivation and contextMotivation and context

ÄÄ Mark II (Symons, 1988)Mark II (Symons, 1988)

ÄÄ Asset-R (Reifer, 1990)Asset-R (Reifer, 1990)

ÄÄ Feature Points (Jones, 1991)Feature Points (Jones, 1991)

ÄÄ Application Features (Mukhopadhyay and Kekre, 1992)Application Features (Mukhopadhyay and Kekre, 1992)

ÄÄ 3D FP (3D FP (WhitmireWhitmire, 1992), 1992)

ÄÄ IFPUG Case Study 4 - Draft version (IFPUG, 1997)IFPUG Case Study 4 - Draft version (IFPUG, 1997)

FF Previous attempts to adapt FPA to real-time software:Previous attempts to adapt FPA to real-time software:

FF None of these approaches has succeeded in gainingNone of these approaches has succeeded in gaining
wide market acceptance.wide market acceptance.
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How FFP was developed...How FFP was developed...

FF FFP project goalsFFP project goals
ÄÄ Retain the actual FPA quality characteristics from aRetain the actual FPA quality characteristics from a

measurement perspective:measurement perspective:

ÜÜ Relevance Relevance (adequate from the users perspective)(adequate from the users perspective)

ÜÜ Instrumentation Instrumentation (counting practices and procedures)(counting practices and procedures)

ÜÜ Practicality and applicability Practicality and applicability (based on actual S.E. practices)(based on actual S.E. practices)

ÜÜ Transferability Transferability (to a standard setting body)(to a standard setting body)

ÄÄ Adapt FPA to take into account the specific functionalAdapt FPA to take into account the specific functional
characteristics of real-time softwarecharacteristics of real-time software

ÄÄ Align, as much as possible, with the standard FPAAlign, as much as possible, with the standard FPA
(IFPUG, 1994)(IFPUG, 1994)..
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How FFP was developed...How FFP was developed...

FF FFP project deliverablesFFP project deliverables
ÄÄ Short termShort term

ÜÜDetailed procedures and rulesDetailed procedures and rules

ÜÜ Field testField test

ÄÄ Long termLong term

ÜÜ Productivity ModelProductivity Model

ÜÜ Technology transfer sessionTechnology transfer session

ÜÜ Contribution to IFPUG StandardsContribution to IFPUG Standards

ÜÜ Contribution to ISO StandardsContribution to ISO Standards
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How FFP was developed...How FFP was developed...

Project organizationProject organization

SEMRLSEMRL

ÄÄ    Concepts developmentConcepts development

Industrial partnersIndustrial partners
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ÄÄ Quebec Quebec
ÄÄ Montreal Montreal

ÄÄ Dallas, TX Dallas, TX
ÄÄ Toronto Toronto
ÄÄ Ottawa Ottawa

ÄÄ Tokyo, Japan Tokyo, Japan ÄÄMontrealMontreal
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Key concepts: FPAKey concepts: FPA

Measure of the functional size of a softwareMeasure of the functional size of a software
application from a users perspectiveapplication from a users perspective

ÄÄData entryData entry
ÄÄProduction of reportsProduction of reports
ÄÄData storageData storage
ÄÄInquiry on dataInquiry on data
ÄÄInteractions with otherInteractions with other
   systems   systems

ÄÄInputsInputs
ÄÄOutputsOutputs
ÄÄInternal logical filesInternal logical files
ÄÄInquiriesInquiries
ÄÄExternal Interface filesExternal Interface files
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logicallogical
filesfiles

Key concepts: FPAKey concepts: FPA

Application boundaryApplication boundary

UsersUsers

UsersUsers

OtherOther
applicationsapplications

Data function typesData function types

EIFEIF

Transactional function typesTransactional function types

EIEI EOEO
EQEQ

logicallogical
filesfiles

ILFILF

ElementaryElementary
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Key concepts: FPAKey concepts: FPA

FF  Elementary processesElementary processes are the smallest units of are the smallest units of
     activity that is meaningful to the business end activity that is meaningful to the business end
   users.   users.

ÄÄ  Data function types (ILF, EIF) are maintained via elementaryData function types (ILF, EIF) are maintained via elementary
     processes.     processes.

ÄÄ  Transactional function types (EI, EO, EQ) are theTransactional function types (EI, EO, EQ) are the
     elementary processes.     elementary processes.
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FPA: caveats when counting real-timeFPA: caveats when counting real-time
systemssystems

ÄÄ  FFP introduces new concepts to take into account these  FFP introduces new concepts to take into account these
     characteristics.     characteristics.

ÜÜ  Distinction between EI, EO and EQ is blurred in real-time system,  Distinction between EI, EO and EQ is blurred in real-time system,

ÜÜ  The number of single occurrence data is often very significant and  The number of single occurrence data is often very significant and
         it is not considered by FPA, it is not considered by FPA,

ÜÜ  The number of sub-processes within real-time processes might vary  The number of sub-processes within real-time processes might vary
         a lot, a lot,

ÜÜ  The number of control data is often very significant.  The number of control data is often very significant.
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Key concepts: FFPKey concepts: FFP

Application boundaryApplication boundary
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applicationsapplications

Control Control 
processesprocesses

Updated Updated 
group group 
of dataof data

Read onlyRead only
group ofgroup of

datadata

Other appl. orOther appl. or
mech. devicesmech. devices

New data function typesNew data function types

UCGUCG RCGRCG

New transactional function typesNew transactional function typesECEECE
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NONO
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Major differences between FPA and FFPMajor differences between FPA and FFP

FPAFPA FFPFFP

ElementaryElementary
processprocess

ControlControl
processesprocesses

is classified asis classified as

inputinput outputoutput inquiryinquiry

is composed ofis composed of

entriesentries exitsexits readsreads writeswrites

Elem. Proc. = input    Elem. Proc. = input    oror
                         output                           output  oror
                         inquiry                         inquiry

Ctl. Sub-proc. = entries    Ctl. Sub-proc. = entries    andand
                            exits                                    exits        andand
                            reads                                   reads       andand
                            writes                            writes
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Field testing FFPField testing FFP

ÄÄ    Three real-time applications were measured using FFP and FPAThree real-time applications were measured using FFP and FPA
      between December 1996 and March 1997,    between December 1996 and March 1997,

          (telecommunications and power supply)(telecommunications and power supply)

ÄÄ    Small application or a self-contained portion of a medium orSmall application or a self-contained portion of a medium or
     large application,       large application,  (± 25.000 LOC)(± 25.000 LOC)

ÄÄ    Each counting session lasted two full days,Each counting session lasted two full days,

ÄÄ    At least three people participated in the counting sessions: an applicationAt least three people participated in the counting sessions: an application
         specialist and two FFP experts, specialist and two FFP experts,

ÄÄ  A fourth field test was conducted by one of the project’s industrial  A fourth field test was conducted by one of the project’s industrial
         partners without the assistance of the FFP specialists  partners without the assistance of the FFP specialists (using only(using only
         FFP documentation) FFP documentation)
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FPAFPA

FFPFFP

ÄÄ Inputs Inputs
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Field testing FFP: commentsField testing FFP: comments

ÄÄ  The number of sub-processes of a real-time process varies a  The number of sub-processes of a real-time process varies a
         lot: some embedded only 3 sub-processes while others lot: some embedded only 3 sub-processes while others
         embedded more than 50 sub-processes, embedded more than 50 sub-processes,

ÄÄ  FFP generate larger counts than FPA,  FFP generate larger counts than FPA,

ÄÄ  According to application specialists FFP offered them a  more  According to application specialists FFP offered them a  more
     adequate measure of the functional size of their applications     adequate measure of the functional size of their applications
     than FPA,     than FPA,

ÄÄ  Concepts, counting procedures and rules are clear and detailed  Concepts, counting procedures and rules are clear and detailed
     enough to enable different individuals to come up with relatively     enough to enable different individuals to come up with relatively
     similar results,     similar results,

ÄÄ  They are based on current practices as to what is currently and  They are based on current practices as to what is currently and
     effectively being documented in real-time software development.     effectively being documented in real-time software development.

ÄÄ  FFP and FPA counting efforts are similar,  FFP and FPA counting efforts are similar,
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ConclusionConclusion

ÄÄ Practitioners agree that FFP ADEQUATELY capture the functional Practitioners agree that FFP ADEQUATELY capture the functional
    size of their for real-time software applications,    size of their for real-time software applications,

ÄÄ More field-testing is needed to provide feedback and improve the More field-testing is needed to provide feedback and improve the
    approach as well as the counting procedures and rules,    approach as well as the counting procedures and rules,

ÄÄ More field-testing will also bring enough empirical data to More field-testing will also bring enough empirical data to
    support the development of meaningful productivity and    support the development of meaningful productivity and
    estimation models.    estimation models.
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