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MePPLa: Measurement Planning Pattern Language
This document presents MePPLabds

1. Introduction

Patterns are vehicles for encapsulating knowledge. They make it possible to capture
what must be done in order to solve a given profd&idTSCH, 2004 In Software
Engineeringa patternlanguage (PL¥ a network of interrelated pattethat defines a
process for a systematic solution of software development related piDBETSCH,
2004).Therefore, MePPL&MesuremeBanningPatternLanguagéd a patternahguage
composed o& set of interelated patternthatwhen used togethassisthe elaboration
of measurement plasuitable fostatistical process control (SPC).

In MePPLa, each pattem rielated to processes and follows the GQGbal
Questigvletricd format (BASILI et al. 1994) Accordingly a pattern of measurement
planning includea measuremergoa) questions whicindicate informatiomeedsthat
must be answeres it is posbie to monitor the measuremguia) and measurefplus
their operational definitions) that address the infamrateds

MePPLa is represented througio types ofmode] namelythe structural model
and the behaviorér processinodel. The structural model presents the patterns which
compose theahguage and thdrugtural relationships (depenciencorrelationand
composition) between thefrhe behavioramode] in turn,defines theléw which guides
in the patterns application.

MePPLa was developéal supportorganizations which desgabmiting some
process to SPC amplementing BC practiceaiming at théiigh maturity(e.g., CMMI
(CMMI Institute 2010 levels 4 and 5 or MRPSSW Montoni et al.2009 levels B and
A). MePPLa includes patterns relatedPtoject Minagement, Codingnd Teshg
processes

MePPLa should be usedassist irthe creaion of measurement plasagitable for
SPC.To use MePPLa, the user should start by usengeneral behavioral model, from
which s/he should select, one at a time, the processes to be submitted to SPC. Selecting a
process, the user should now use the behaviodal related to this process aatigate
the model following the flow and selecting the patternsappbed Selecting a pattern
means it will be inserted hretMeasurement PlembecreatedEach process has, besides
the behavioral model, a stured model, which can be used by the user to help pattern

selectionFor instance, in the structural model it is possibteentifycorrelategatterns
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i.e, thosewhich havemeasure®sr goalswhich impact each othe#electing correlated
patterns cahelp measurement analysis.

MePPLa has 28 patterd? elated to the Project Management pro¢ess the
Cading processand 10 to the TestimgocessTable B.1 shows thefperns related to

each process and the measureguaitvhich leadto us eachpattern.

Table 16 MePPLapatterns

ProcessProject Management

MeasurementGoal

Pattern

Improve size estimanh

Size EstimatAccuracy

Improve activity efforéstimation

Activity Effort Estimae Accuracy

Improvephaseeffort estimation

Phase Effort Estimat&ccuracy

Improveprocessesffort estimation

Process Effort Estimate Accuracy

Improve activity duratiogstimation

Activity DurationEstimateAccuracy

Improvephaselurationestimation

PhasdurationEstimateAccuracy

Improveprocess duratioastimation

Process DuratioBstimateAccuracy

Improveactivity cosestimation

Activity CosEstimateAccuracy

Improvephasecostestimation

PhaseCostEstimateAccuracy

Improve process cosstimation

Process Cogstimate Accuracy

Monitor scheduleerformance

Schedul®erformance

Monitor costperformance

Cost Performance

ProcessCoding

MeasurementGoals

Pattern

Improvecoding productivity

Coding Productivity

Improvecoding quality

Coding Quality

Improveproduct quality

Product Quality

Improve product reliability

Product Reliability

Improvedefectdixing effectiveness

DefectFixing Effectiveness

Reduce injected defects

DefectInjection

ProcessTesting

Measurement Goals

Pattern

Improve test effectiveness

TestEffectiveness

Improveunit testeffectiveness

Unit TestEffectiveness

Improvesystem testffectiveness

System Testftectiveness

Improve integratiotesteffectiveness

Integration TedEffectiveness

Improve test efficiency

Test Efficiency

Improveunit test efficiency

Unit Test Efficiency

Improvesystem tesdfficiency

System Test Efficiency

Improve integration tesfficiency

Integration TedEfficiency
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Table 18 MePPLa patterns (cont.).

ProcessTesting
Measurement Goals Pattern
Improveproductivityin test preparation Test Preparation Productivity
Improveefficiencyin testpreparation Test PreparatioBfficiency

Being gpattern language, MePPLa candmstantly evolvedrhus,new patterns
can beadded, new relatiorman bedentified andnew processes can be addressed in the
future.

Next, I n Se c stiuaural nmddels Mk Fe Bho@ndSection 3, the
behavioral models will be presentetl in Section 4 theéetailed description of each

pattern will be provided.
2. MePPLa Structural Model

The structural odel shows the patterns which compose the language and their
structural relation$he visual notation OPML, proposed by Quirin@Q16)was utilized
to represent the models, in whitte patterns are represented rectangles with
underlinedabelsand the pattern groups are represented by straight lines with blue thick
borders.

The patterns are grouped according to the processesitErdcesss which
relate to each othdnternal to the groups, the patterns and relationships between them are
represented. Dependency relationships are represented by directed arrows where the
arrow'sorigin pattern requires that the target pattern be applied. Relationships represented
by dasha arrows with double points indicdtattthe patterns are correlatidt is, there
is a relationship between the patterns, but does not imply the need to apply the pattern to
the other be applied.

Information about structural relationseaespeciallyseful during thanalysis of
datacollectedfor the measuse because they reveal correlated meamueyoalsthat
impact each othefhe structural model marticularlyuseful to elaborate thehmvioral
model (presented in the next section), sinodidates the dependencies that should be
considered in the flow that guides the selection of the patterns to be applied.

Figurel presents the structural model containing patterns related to the Project

Management process.
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Project Management

Project Planning - -
| Size Estimate Accuracy |

ﬁ
Effort Estimation e e i i i i 5 i I
N/ ¥ W
| Activity Effort Estimate Accuracy | | _Phase Effort Estimate Accuracy | | Process Effort Estimate Accuracvl
N N 7

Duration Estimation v,

| Activity Duration Estimate Accuracy | | Phase Duration Estimate Accurac | | Process Duration Estimate Accurac! |

Cost Estimation

| Activity Cost Estimate Accuracy |

| Phase Cost Estimate Accuracy | | Process Cost Est|mate Accuracy |

Project Monitoring and Control

| Schedule Performance |

Cost Performance

LEGEND: Pattern : Group of Patterns ——Jp requires

€---3> is correlated of

Figure 16 Structural Modelof the Project Management pattern group.

The structural madel of theProject Managemeptrocessis composed of two
subgroups, one related to Breject Planrsagprocesand the other related to tReoject
Monitoring and CorsntiprocessIn the Project Planngrgup, there are subgroups for
patterns related to effort estimations, duration estimations and cost estifFations.
example, thé\ctivity Cost EstimAtzuracyattern las a dependency relation with the
ActivityDuration Estimaecureypatten, since beforestimating the activities costs it is
necessary to estimate their durafidrere are, also, correlations between patteons.
instance, théctivity Duration Estieratcuradg rrelatedto the Activity Effort Estimate
Accura@attern, because there is a relation between effort and duration of activities, but to
determine the duration of an activity nasnecessary to determine the effort required to
performthe activity beforehand.

Figure 2 shows the structural mlodontaining patterns related to the Coding
process.

Coding

Defect Fixing

Coding Quality Product Quality

-5

| - [ Product Refabirty

AN

| Defect Injection | | Defect Fixing Effectiveness |

LEGEND: -3> is correlated of

—p requires <€--

Figure 2 8 Structural Model of the Coding pattern group
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There are correlationsnang the patterns related to t@edingrocess.For
example, th@roduct Qualpsgittern is correlated the Codin@ualitypattern,since the
quality of the coding process can impact the quality of the pi@dhact quality process
should result in a bad quality product), but applyinBrdtict Qualggttern does not
depend on th€odinQualitypattern (so theris no dependency relation between them).
The structural model regarding Codirgahsubgroup containing patterns relatddetect

fixing
Figure 3 shows the structural model containing patterns relate@idstginecess.
Testing
Testing Execution
::::::::::::::::::::::::::::::::::::::::::::::::; ”””””””””””” .
| | |
\ l \\/
,,,,,, Unit Test Effectiveness | | System Test Effectivenessl | Integration Test Effectivenessl
= | — ]
| w N A
I 1 1 I
. N/‘ ! !
| Test Efficiency |<<7 7>>| Unit Test Efficiency | | System Test Efficiency | | Integrarion Test Efﬂciencyl
Z 7w )
R e e |
e e e e e e e e e e e e e e e e e e e e
Testing Preparation
| Test Preparation Productivity |<< ___________ >>| Test Preparation Efficiency |

. Group of ’ s
LEGEND: Pattern : Patterns — ) requires &-- -3 is correlated of

Figure 3 0 Structural Model of Tests pattern group

Similar to patterns related @odingthere are only correlations between patterns
related toTestsFor example,Test Effectiverissgorrelated toTest Efficiencnce
improvements in the effectiveness of the tests cannmaaet ion their efficiency (more
effective tests can demand more effoftg structural model related to Tests the
subgroups, e related to the Tests Preparatgubprocess which refers tohe
preparation of procedures test cases, and the other one related to the Test Execution

subprocesswhich deals with aspects related to the test execution itself.
3. MePPLaBehavioralModel

The behavioral model describes process of applying the patterns. Inutes
notation, the patterns are represented by rounded rectangles withTlabetattern
groups are represented by regions delimitelaighs lines with thick blue bordeursd
curved connections between the lindge input points, that is, points here the

applicabn of the patterns can be started, are represented by solid Tdeldgcision
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nodes (represented by diamonds) are used to replteseatiee path®rrows represent
the path the user must follow retpattern language applicatidre doublycircled solid
circle is gedto indicatelte end of the processptternapplication.

The behavioral model hasot formats black boxformat, which provides the
general overview of thmatternlanguage, and the detailed format, which provides the
detailed behavioral overview of the pattern language, containing the flows which guide the
patterns application.

Both model formats should be understood as a process$oitoived step by step,
from anentrypoint to an end point. Thelack boxformat iscomposed of groups and
decision nodes which must be followed by the user franttigpoint to the end point.

As well as the structural model, the patterns are grouped according to the processes
andsubprocesss to which they relate therefore, inheblack boxormat it is possible
to visualize the processes considered in the pattern ladguagaame suggests, in the
black boxformat it 8 not possible to visualize the patterns and existing flows inside each
group.Figure 4 presents thack lmx format of the behavioraiodel of MePPLa.

‘Will the Coding process be
submitted to SPC?

rh
1

[no

[no]

EP1
Will the Project Management
process be submitted to SPC?

LEGEND: Aplicatis Decision Nod.
_ Name ) plication ecision Node: End Point
@cuty Point Growp ——> mows < alternative paths ®

Figure 4 8 Blackbox format of the lehavioralmodel

Project Management
rh

Will the Testing process be
submitted to SPC?

The detailed behavioral modelesws t he gr o u pFer@ach prdcess n a |
group,subgroups are utilized to group patterns related subfprocesss.This model
presents the flows which guide the pattgupBcation. It is importarto note that the
behavioral model is consistent with the structural model, thus, they both have the same
groups, subgroups and pattefhgthermore, the behavioral rebdespects the relations
established irhé structural moddtor instance, in the behavioral model regarding Project
Managementhé flow only allows using tlmst EstineAccuragyattern if theDuration
Esimaté\ccuragyatternwas used before, since there is a dependency redt@en

these patternia the structural model of Project Management.

For each pattern group (process) present in Figure 4 there is a detailed behavioral
model.In each model, general measuremens goalisedto indicateentry points and
specific measurement goals aedto support decisiemaking.For example, to the

Project Management group, thgrove project planning anaggbahatisedto indicate



nemo MePPL® MeasuremBfanninBattern Language

the entrypoint for the Project Planning subgrolrpother words, the user should follow
the subgroup if s/lhe wishes ltoprow project planning and est#peatifig goals, such as
Improve size estimatmnsed in decision nodes to lead to the applioatian of a given
pattern. For instance, if it is desired to reaclinpeove size estimgtahshe decision
node leads to th&ize Estimate Accupatiern.Otherwise, another flow should be
followed.The user must follow the flows in the behalvimadel until an end point is
reached.

The figures 56 and 7 present, respectively, the behavioral model of the Project
Management, Coding and Tresgroups.

Project Management
/l’rnjcd Planning

Improve size estimation?

Effort Estimation \\

Consider effort at process

0] [no]
EPl @ R i A Consider effort at activity level?

- [ves] level%
[Improve project [no] [yes] vesl.| Activity Efforl Phase Effort Estimate .| Process Effort
[!larruiug ;:\d]esumalmg] " [ves] Estimate A“““WC) Accuracy Estimate Accuracy
[no] Improve effort [nol Consider effort at phase level?

[no] estimation? [no] |

[ves]

I\'Csﬂ, Improve duration estimation?

Duration Estimation

Consider duration at phase ol
level?
Phase Duration . Jf ves|.| Process Duration
" Ylves]| Estimate Accuracy { Estimate Accuracy

[no] Consider duration at process level?

Improve cost
estimation?

[no]

Activity Duration
Estimate Accuracy

Consider duration at activity level?

[no]

Cost Estimation
o 51| Activity Cost 3 ves] | Process Cost Estimate
[no] Estimate Accuracy ] Accuracy
Consider cost at phase level? [no] | Consider costat
process level?

Consider cost at activity level?

P [no] X

Monitor Schedule or Cost Performance?

[ves] Monitor Schedule Monitor Cost Performance? Project Monitoring and Control
Pe riormdm,e ? [no]
EP2 @ Schedule Perfurmanne Oosl Performance
[Monitor project cost or ‘ [no] besl
schedule performance] \ /

LEGEND:
Entry 3 Aplu:’ctlnn &> Decision Node:
L Point Pattern D(Jm“p 7 Flows alternative paths ® End Point

Figure 50 Behavioral Model of Project Management group.

g Coding N
Improve coding quality? [no] Improve product reliability?
EP1
[Tmprove coding Coding Quality Product Quality fyes] Product Reliability
performance and quality] Improve coding productivity? Improve product quality?
@<
[no] [vcs]‘ Improve defect fixing quality? [no]
Defect Ficing
Improve defect fixing effectiveness? [no]
EP2 . ) 2
[ ] Defect Fixing Effectiveness = Defect Injection
1 e defect
E’l*l(nirll’;nc::ali:yjc { [no] Reduce defects injected?
o /
LEGEND: &

@ Entry Point Pattern C](.xroup — Appllc'ltmu <> Decision Node: @ End Point

Flows Alternative Paths

Figure 6 0 Behavioral Model ofCoding group.
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nemo
/— Testing \
( Testing Execution . N
Ium\."e the unit test Improve the integration test
[no] effectiveness? [no] effectiveness?
EP1 . System Test Integration Test
[Improve test effectiveness Improve test Eflentveness Ives) WEHEEIREREES
and efficiency) effectiveness? Improve the systems [no]
test effectiveness?
Improve integration test
[no] i ?
[yes] efficiency? -
System Test Integration Test
Efficiency Efficiency
Improve test efficiency?
Improve systems test
[nol efficiency? [no]
\_ [ye;rl\mprove test preparation performance?
]
Testing B
Peparation
no,
Improve productivity el
P . in test preparation? Iyes] | Test Preparation [yes] Test F i
EP2 Productivity Efficiency

[Improve test preparation

performance]

o

[no]

Improve efficiency in test

|

preparation?

LEGEND

Decision Node:

. Entry Point Pattern [:] Group —> ﬁ::p\icalion <> Alternative Paths @ End Point
ows

Figure 7 0 Behavioral Model of Tests group.

In the next sectigrwe presenthe description oéachpattern of MePPLdt is
worth saying thatMePPLa is supported by a computational tool available at

http://dev.nemo.inf.ufes.br:8180/MPPL/login.face3hus, although this document

contains a complete specification of MePfkayse of the pattern language is facilitated

by the computationgdol.

4. Measurement Planning Patterns

Thedescriptiorof each pattern of MePPlrludesthe followingnformation

T
il

pattern relates to.

Name: indicates the name of the pattern

which provides informatiabout its collection and analysis.

1C

Goal indicaesthe measurememgoalconsidered in the pattern.
allow monitoring the measurement goal.e pr esent s

of the GQM modelGoalQuestidvietric)

Measures: measuresableto answer thanformationneeds

Related Patternspatterns which are related to the defirztbm.

Process/Subprocess indicées the processsubprocess which the

Information Needs. questions which indicate informatio@edswhich

t he

Operational Definition of Measure a detailed definition of theeasure


http://dev.nemo.inf.ufes.br:8180/MPPL/login.faces
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In the patterndescriptions,hie texts intalicand betweer< >> are comments
which should be taken in consideration when the pattern is applietb(thationmust
be filled by the user when the pattern is used).

Every pattern has measurésclv Procedure of Measorent Analysis is indicated
a s Standardneasurement analypiocedurefor SPC use in the context mfocesses
maturity modab This procedure guides thaalysis of data for SPCthe context of
maturity models such as CMMI and-MRSSW and islescribed in Table 2.

Table 28 Standardmeasurementanalysis pocedure for SPC use in the context of
processesnaturity models

For process behavioraysis (organizational context)

1 Represent in a control chéré values collected for the measnrseveral projects
I Obtain the process control limits and analyze the process behavior
(i) If the values pass the stability tests, the process is then deemed stable and a base
established. Stability tes#HEELER and CHAMBERS010):

i TestlThere i s at | east one point outsid

1 Test 2There are at least two out of three successive points at the same side and at
2Dz from the central i mit

1 Test 3 There are at least four out of five successive points at the same side artbaat |
1DZfrom the central i mit

1 Test 4There are at least eight successive points at the same side
(i) If the values do not pass the stability tests, the process is unstable. It is necessary to inv
special causes, identify corrective actionsxaedte them

For quantitative project management (project cantext)

1 Represent in a control chart values collected for the measure in the project
1 Analyze the process behavior considering the organizational behavior expected for it (using t
ba®line as reference)
(i) If the values pass the stability tests considering the process baseline as reference, then
behaved according to the behavior expected for it in the organization
(i) If the values do not pass the stability tests consideripgotess baseline as reference, ther|
process did not behave according to the behavior expected for it in the organization. It is ng
investigate the causes, identify corrective actions and execute them

11°

11

3 DZ
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4.1 Project Management Group

SizeEstimate Accuracy

Name: SizeEstimate Accuracy

Process/Subprocess Project Manageméiroject Planning
Goal Improve size estimation

Information Needs What is the accuracy of size estimations?
Measures Size EstimatAccuracyActualSize EstimatedSize.
Operational Definition of Measures

Derived Measure Size EstimatioAccuracy
Mnemonic SEA
Description Measure sedto quantify theroduct size estimaéecuracywhich is given by th

ratio betweetheactuakize and estimated size.

MeasurableMeasurable
Entity

Project Planning Syfvocess

Measurable Property

Size estimation effectiveness

Scale

Positive real numbefzero excludegiccurate to two decimal places

Measurement Unit

Formula

SEA=(ASES

Measurement Procedure

Calculat¢hesize estimatgccuracysing the formula for calculating the measur,

MeasurementPeriodicity

<< Themeasemerghoullecarried ofairparts of the product (software units, mq
not only for the final product of th&éhemeesuremsimoultbecarried outhen th
referred part of the product is finished, or a frequency egweeldiablidiee €k,
themeasemerman bearried diar the finished parts by thxat time.

Measurement Responsible

<<Indicate the n@sponsible for collecting data for the measure. It is recomm
measurement responsible is the data provider

Measurement Moment

<<Indicate the moment at which data collection and recording should be pe
collectiahould be an activity of thepqroggstg.monitor the project estonates)|
organizational préeessevaluate the project management process)

Measurement Analysis
Procedure

<< Standartheasurement anahaiedufer SPC in the context of processe|
models.>>

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new values collected). Different gtatitidratict cardyta
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysisfeimatli Be@enomanalysis
should be an activity of the project prozesiatgdratiadyproject context) or of ar
organizational process @e datyn the organizational context).>>

Base Measure 1

ActualSize

Mnemonic AS

Description Measurevhich quantifies the produmttuakize.
Measurable Measurable Software

Entity

Measurable Property Actualsze

Scale

Positive ealnumbergqzero excluded)

Measurement Unit

<<KSLOC or FP>>

Formula

Measurement Procedure

Obtain the<< number of seoode lines or function powftthe>product.

Base Measure 2

Estimated Size

Mnemonic ES
Description Measuravhich quantifies theroductestimated size.
Measurable Entity Software

Measurable Property

Estimatedize

Scale

Positive ealnumbergqzero excluded)

Measurement Unit

<<KSLOC or FP>>

Formula

Measurement Procedure

Obtain the<<number of souome lines or functiorrpoastsmated for the product

Related Patterns Activity Effort Estimate Accuracl?haseEffort Estimate AccuragyProcess

Effort Estimae Accuracy
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Activity Effort Estimate Accuracy

Name: Activity Effort Estimag Accuracy

Process/Sub-process Project Management/Project Planning

Goal Improve activity effort estimation

Information Needs What is the accuracy of activity effort estimations?

Measures Activity Effort Estimate Accuradictivity ActualEffort, Activity Estimated=ffort.
Operational Definition of Measures

Derived Measure Activity Effort Estimate Accuracy
Mnemonic AEEA
Description Measuremenisedto quantify theactivity effort estimat@ccuracywhich is giver

bythe ratio between activagtuakffort and the estimated effort for the activity

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Effort estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

AEEA = (AAE / AEE)

Measurement Procedure

Calculate the activity eff@stimateaccuracysing the formula facalculating the
measure.

MeasurementPeriodicity

<<Themeasemerghoultecarried ofatr eagierformadtivity, or a frequergywéekly
or biweekly) can be establishadasutements bearried ofar the activifiesforme
by then. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optbheg@iectmonitor the project estimfse
organizational préeessevaluate the projectenapeagesss)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on ar
collected (e.g., each 4 new values collected). Different patiddiiict carayn
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysis should be perforrapdly$tse mi
should be an activitye @roject procesmlya data in the project context) or of ar
organizational procesmffadata in the organizational context).>>

Base Measure 1 Activity ActualEffort

Mnemonic AAE

Description Measuravhich quantifies the activagtuakffort.
Measurable Entity Activity

Measurable Property Actual €ort

Scale Positive real numbefzero excluded)
Measurement Unit Manhour

Formula

Measurement Procedure

Obtain theactuabctivity effort

Base Measure 2

Activity Estimated Effort

Mnemonic AEE

Description Measure which quantifies the activity estimated effort.
Measurable Entity Activity

Measurable Property Estimatedsffort

Scale Positive real numbefzero excluded)

Measurement Unit Manthour

Formula

Measurement Procedure

Obtain theestimated activity effort from the project baseline.

Related PatternsSize Estimat AccuracyActivity Duration Estimate Accuracy



nemo MePPL& MeasuremBranningattern Language

PhaseEffort E stimate Accuracy

Name: Phaséffort Estimate Accuracy

Process/Sub-process Project Management/Projé&danning

Goal Improve phase effort estimation

Information Needs What is the accuracyptfasesffort estimating

Measures Phasdeffort Estimate AccuracihaseéictualEffort, Phasdestimatedeffort.
Operational Definition of Measures

Derived Measure Phase Effort Estimate Accuracy

Mnemonic PhEEA

Description Me_asure used to quantify the phase effort estimat_e accuracy, which is giv|
ratio between the phasetuakffort and the phase estimated effort.

Measurable Entity Project Plannin§ubprocess

Measurable Property Effort estimation effectiveness

Scale Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit -

Formula PhEEA= (PhAE / PhEE)

Measurement Procedure Swzlglsjiﬁtee thphaseeffort estimation accuraaging the formula for calculating t
<<Themeasemerghoultecarried ofar eagihasaevhen it is finished, or a frezjge)

MeasurementPeriodicity weekly or biweekly) can be establishedssoethexats bearried ofdr thephase
finishely then. >>

Measurement Responsible <<Indicate the role respon§ible for coIIectil_wg data for the measure. It is recc
measurement responsible is the data provider >>
<< Indicate the moment at which data collection and recording should be |

Measurement Moment of collection should be an activity optbheg@iectmonitor the project estimfse
organizational préeessevaluate the projectenapeageess)

Measurement Analysis << Standardheasurement anahciedufer SPC in the context of processe|

Procedure modets>
<<Indicate the periodicity based on a time period (e.g., fortnightly hemoticaa

Analysis Periodicity collected (e.g., each 4 new values collected). Bffesanbperstdidished todatal
in the project and in the organizational contexts.>>

Analysis Responsible <<Indicate the role responsible for analyzing dateecoléatackfor
<<Indicate the moment at which data analysis should be perforrardly$tse mi

Analysis Moment should be an activity of the projecopalyedastét the @rij conteat)of an
organizational procesml§datan the organizational context).>>

Base Measure 1 Phaseé\ctualEffort

Mnemonic PhAE

Description Measure which quantifies the pladeakffort.

Measurable Entity Project Plannin§ubprocess

Measurable Property Actualeffort

Scale Positive realumberqzero excluded)

Measurement Unit Manthour

Formula -

Measurement Procedure Obtain theactuabhase effort.

Base Measure 2 Phase Estimated Effort

Mnemonic PhEE

Description Measure which quantifies #simateeffort for the phase.

Measurable Entity Project Plannin§ubprocess

Measurable Property Estimatedsffort

Scale Positive real numbefzero excluded)

Measurement Unit Manthour

Formula -

Measurement Procedure Obtain the phase estimated effort from the project baseline.

Related PatternsSize Estimat AccuracyPhasduration Estima Accuracy.
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MePPL& MeasuremBranningattern Language

Process Effort Estimate Accuracy

Name: Process Effort Estimate Accuracy

Process/Sub-process Project Management/Project Planning

Goal Improve processes effort estimation

Information Needs: What is the accuracy of process effort estimations?

Measures Process Effort Estimate Accuracy, ProgesslEffort, Process Estimated Effort.
Operational Definition of Measures

Derived Measure

Process Effort Estimate Accuracy

Mnemonic

PEEA

Description

Measuraisedto quantify the procesdéfort estimataccuracyyhich is given bihe
ratio between proceastuakffort and the estimated effort for the process.

Measurable Entity

Project Plannin§ubprocess

MeasurableProperty

Effort estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places.

Measurement Unit

Formula

PEEA = (PAE/ PEE)

Measurement Procedure

Calculate the phase effort estimation accusiny the formuléor calculating the
measure.

Measurement Periodicity

<<The measment should be carfi@deach process, when it is finished, oe @f
weekly or biweekly) can be established so the measanréadeotsr che beoce!
finished by then. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optheg@mgectmonitor the project estimmite
organizational préeessevaluate the projectenapageess)

Measurement Analysis
Procedure

<< Standardheasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly hemnodata
collected (e.g., each 4 new values collected). ferenbperatdidished ®data)
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing dateecoiastacbfor t

Analysis Moment

<<Indicate the moment at which data analysis should be perforrapdly$tse mi
should be an activity of the project prozxesatgdratiadyproject context) or of ar
organitianal process (to argaya ithe organizational context).>>

Base Measure 1

Proces#\ctualEffort

Mnemonic PAE

Description Measure which quantifies the proeesisakffort.
Measurable Entity Process

Measurable Property Actual €ort

Scale Positive real numbefzero excluded)
Measurement Unit Manhour

Formula

Measurement Procedure

Obtain the procesctuakffort

Base Measure 2

Process Estimated Effort

Mnemonic PEE

Description Measure which quantifies the process estimated effort.
Measurable Entity Process

Measurable Property Estimatedsffort

Scale Positive real numbefzero excluded)

Measurement Unit Manhour

Formula

Measurement Procedure

Obtain the process estimated effort from the project baseline.

Related Patterns Size Estimate AccuraByocess Duration Estimate Accuracy.
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MePPL& MeasuremBranningattern Language

Activity Duration Estimate Accuracy

Name: Activity DuratiorEstimate Accuracy

Process/Sub-process Project Management/Project Planning

Goal Improve activity duration estimation

Information Needs: What is the accuracyaativity duratioestimations?
Measures Activity DurationEstimae AccuracyActivity Actual Duration, Activity Estimated

Duration

Operational Definition of Measures

Derived Measure

Mnemonic ADEA

Description Measureusedto quantify the aistity duration estimate accuraglich is given by

the ratio between activagtuaduration and the estimated durafmrthe activity.

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Effort estimatioreffectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

ADEA = (AAD / AED)

Measurement Procedure

Calculate thactivity duration estimasecuracysing the formula for calculatil
themeasure.

MeasurementPeriodicity

<<The measumershoultecarried ofar eaglerformadtivity, or a frequergewéekly
or biweekly) can be established so the measoeereehtiarahedactivipesforme
by then. >>

MeasurementResponsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optheg@mgectmonitor the project estimite
organizational préeessevaluate the projectenapageess)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly hemoticaa
collected (e.g., each 4 new values collected). Bferenbperatdidished ®data)
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing dateecoléatacefor

Analysis Moment

<<Indicate the moment at which data analysis should be perforrardly$tse mi
should be an activity of the projecpalgzdastétin the project context) or of an
organizational processal§datan the organizational context).>>

Base Measure 1 Activity ActualDuration

Mnemonic AAD

Description Measure which guantifies the actatyiaburation.
Measurable Entity Activity

Measurable Property

Actual diration

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A time measurement unit must be defined, such as minutes, hours or day

Formula

Measurement Procedure

Obtain theactuakctivity duration.

Base Measure 2

Activity Estimated Duration

Mnemonic

AED

Description

Measure which quantifies the estimated duration of the activity up until the |
of measurement.

Measurable Entity

Activity

Measurable Property

Estimatediuration

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A measurement ofiimeust be defisadh as minutes, hours>or days.

Formula

Measurement Procedure

Obtain the estimated duration of the activity from the project baseline.

Related PatternsActivity Effort Estimate Accuracy

1€
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MePPL& MeasuremBranningattern Language

PhaseDuration Estimate Accuracy

Nome: Phaséuration Estima Accuracy

Process/Sub-process Project Management/Project Planning

Goal Improve phase duration estimation

Information Needs What is the accuracyptfasedurationestimations?

Measures: PhasdurationEstimate Accuracihaseé\ctualDuration,Phasdestimated Duration.
Operational Definition of Measures

Derived Measure Phaséuration Estimatiodccuracy
Mnemonic PhDEA
Description Measue usedto quantify theophaseduration estimataccuracywhich is given by

the ratio between phasetuaburation and the estimated durafmrthephase

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Duration estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

PhDEA = (PhAD/ PhED)

Measurement Procedure

Calculate thphasedurationestimateaccuracysing the formula for calculating
measure.

MeasurementPeriodicity

<<The measumerghoultecarried ofar eagihasaevhen it is finished, or a frezjge)
weekly or biweekly) can be established so the measargetkoisirctmobase
finished by then. >>

Measurement Responsible

<<Indicate the role respdosibbllecting data for the measure. It is recommen|
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optbheg@iectmonitor the project estimfse
organizational préeessevaluate the projectenapeageess)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.qg., fortnightly hemotass
collected (e.g., each 4 new values collected). Bferenbperatdidished ®data)
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing datzecolézasaccfor

Analysis Moment

<<Indicate the moment at which data analysis should be perforrapdly$tse mi
should be an activity of the projecopalyedatét the project context) or of an
organizational procesalydatan the organizational context).>>

Base Measure 1

Phaseé\ctualDuration

Mnemonic PhAD

Description Measure which quantifies the pladeaduration.
Measurable Entity Phase

Measurable Property Actualduration

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A time measurement unit must be defined, such as minutes, hours or day

Formula

Measurement Procedure

Obtain the phasactualuration.

Base Measure 2

Phase Estimated Duration

Mnemonic

PhED

Description

Measure which guantifies the estimated duration of the phase.

Measurable Entity

Phase

Measurable Property

Estimatediuration

Scale

Positive real numbefzero excluded)

Measurement Unit

<< A time measurement unit must be defined, such as minutes, hours or da|

Formula

Measurement Procedure

Obtain the estimated duration of the phase from the project baseline.

Related PatternsPhase Effort Estimate Accuracy.
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MePPL& MeasuremBranningattern Language

Process Duration Estimate Accuracy

Nome: ProcesBuration Estimate Accuracy

Process/Sub-process Project Management/Project Planning

Goal: Improve process duration estimation

Information Needs: What is the accuracy of process duration estimations?
Measures: Process DuratiorEstimate AccuracyProcessActual Duration, ProcessEstimated

Duration.

Operational Definition of Measures

Derived Measure Process Duration Estimatidwcuracy
Mnemonic PDEA
Description Measuraisedto quantify theorocess duration estimatecuracywhich is given by

the ratio between procesgualduration and the estimated duration of the proc

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Duration estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

PDEA = (PAD/ PED)

Measurement Procedure

Calculate therocess duration estimatecuracysing the formula for calculatil
the measure.

MeasurementPeriodicity

<<The measment should be carfi@deach process, when it is finished, oe @f
weekly or biweekly) can be established so the measanéadeotsr che peoce|
finished by then. >>

Measurement Responsible

<<Indicate the n@sponsible for collecting data for the measure. It is recomm
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optheg@mgectmonitor the project estimite
organizational préeessevaluate the projectenapageess)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly henodata
collected (e.g., each 4 new values collected). Bferenbperatdidished ®data)
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing dateecoléatacefor

Analysis Moment

<<Indicate the moment at which data analysis should be perforrardly$tse mi
should be an activity of the projecpalgzdastétin the project context) or of an
organizational processalfdatan the organizational context).>>

Base Measure 1

Proces#ctualDuration

Mnemonic PAD
Description Measure which guantifies the proeessaburation.
Measurable Entity Process

Measurable Property

Actual diration

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A time measurement unit must bswidfiasdaninutes, hours>er days.

Formula

Measurement Procedure

Obtain the proceszctuaduration until the measurement.

Base Measure 2

Process Estimated Duration

Mnemonic

PED

Description

Measure which quantifies the estimated duration of the process.

Measurable Entity

Process

Measurable Property

Estimatediuration

Scale

Positive real numbefzero excluded).

Measurement Unit

<< A time measurement unit must beudbfmedjinutes, hours>or days.

Formula

Measurement Procedure

Obtain the estimated duration of the process from the project baseline.

Related PatternsProcesgffort EstimateAccuracy

1€
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MePPL& MeasuremBranningattern Language

Activity Cost Estimate Accuracy

Name: Activity Cost Estimate Accuracy

Process/Sub-process Project Management/Project Planning

Goal: Improve activity cost estimation

Information Needs: What is the accuracy of activity cost estimations?

Measures Activity Cost EstimatAccuracyActivityActualCost Activity EstimatedCost
Operational Definition of Measures

Derived Measure Activity Cost Estimate Accuracy
Mnemonic ACEA
Description Measurausedto quantify theactivity cost estimasecuracywhich is given bthe

ratio between activigctuakost and the estimated cost of the activity.

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Cost estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

ACEA = (AAC/ EAC)

Measurement Procedure

Calculate thactivity cost estimatecuracwsing the formula for calculating t
measure.

MeasurementPeriodicity

<<The measumerghoultecarried ofatr eagierformadtivity, or a frequergywéekly
or biweekly) can be established so the measoeerieehtdatrahdactivifiesforme
by then. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the nmeasied.thas trexd
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optbheg@iectmonitor the project estimfse
organizational préeessevaluate the project managepent process)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new values collected). Bffesanbperstdidished todatal
in the project and iortfamizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysis should be perforrapdly$tse mi
should be an activity of the projecpalgzdastétin the project context) or of an
organizational procesmffadata in the organizational context).>>

Base Measure 1 Activity ActualCost

Mnemonic AAC

Description Measure which quantifies the actadtyiakcost.
Measurable Entity Activity

Measurable Property Actual ost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain the activitgctuaktost.

Base Measure 2

Activity Estimated Cost

Mnemonic AEC

Description Measure which quantifies the estimated cost of the activity.
Measurable Entity Activity

Measurable Property Estimatedost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain the estimated cost of the activity from the project baseline.

Related PatternsActivity Duration Estimate Accuracy
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MePPL& MeasuremBranningattern Language

PhaseCost Estimate Accuracy

Name: PhaseCost Estimatiolccuracy

Process/Sub-process Project Management/Project Planning

Goal Improve phase cost estimation

Information Needs: What is the accuracypifasecost estimations?

Measures: PhaseCost Estimat AccuracgyPhaseéActualCost Phasdestimated Cost.
Operational Definition of Measures

Derived Measure Phase Cost Estimate Accuracy
Mnemonic PhCEA
Description Measureisedto quantify theohasecost estimataccuracythat is, the ratio betweg

phaseactuakost and the estimated cost ofghase

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Cost estimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

PhCEA = (PRAC/ PhEQ

Measurement Procedure

Calculate th@hasecost estimataccuracysing the formla for calculating th
measure

MeasurementPeriodicity

<<The measumerghoultecarried ofar eagihasaevhen it is finished, or a frezjge)
weekly or biweekly) can be established so the measargetkoisirctmobase
finished by then.

Measurement Responsible

<<Indicate the role respforsduliecting data for the measure. It is recommend
measurement responsible is the data provider >>

Measurement Moment

<< Indicate the moment at which data collection and recording should be |
of collection should be an activity optbheg@iectmonitor the project estimfse
organizational préeessevaluate the projectenapeageess)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly hemnodaaa
collected (e.g., each 4 new values collected). Different periodicities @andadas
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing dateecoietarkfor t

Analysis Moment

<<Indicate the moment at which data analysis should be perforrapdly$tse mi
should be an activity of the projecopalyedatét the project context) or of an
organizational procesmlfadata inhe organizational context).>>

Base Measure 1

PhaseéActualCost

Mnemonic PRAC

Description Measuravhich quantifies the phasetuatcost.
Measurable Entity Phase

Measurable Property Actual ost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain the phasactuakost.

Base Measure 2

Phase Estimated Cost

Mnemonic PhEC

Description Measure which guantifies the estimated ctist ghase.
Measurable Entity Phase

Measurable Property Estimatedost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain the estimatambst of the phase from the project baseline.

Related PatternsPhase Duration Estimate Accuracy

2C
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MePPL& MeasuremBranningattern Language

Process Cost Etimate Accuracy

Name: Proces€ost Estimate Accuracy

Process/Sub-process Project Management/Project Planning

Goal Improve process cosstimation

Information Needs: What is the accuracy of process cost estimations?

Measures: Proces€ost Estimate AccuradyrocesactualCost Proces&stimatedCost.
Operational Definition of Measures

Derived Measure Process Cost Estimate Accuracy
Mnemonic PCEA
Description Measurausedto quantify thegorocess cost estimatecuracywhich is given bythe

ratio between proceastuakost and therocesestinated cost

Measurable Entity

Project Plannin§ubprocess

Measurable Property

Costestimation effectiveness

Scale

Positive real numbefzero excluded), accurate to two decimal places

Measurement Unit

Formula

PCEA= (PAC/ PEC)

Measurement Procedure

Calculate the accuracy of process cost estimaingsthe formula fazalculating
the measure.

MeasurementPeriodicity

<<The measument should be carfiedeach process, when it is finished, oe af
weekly or biweekly) can be established so the measanésdeotdr dthe peoce|
finishely then. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsible is the data provider >>

Measurement Moment

<<Indicate the moment at which data cobectidm@rsthould be performed. The
collection should be an activity of phecpgsjgct monitor the project estimmbz
organizational préeessevaluate the project managepent process)

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new vatl)e®iftdient periediciin be established todata
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysis should be perforarealy3ise m
should be an activity of the projecopalyedatét the project context) or of an
organizational procesmffadata in the organizational context).>>

Base Measure 1

Proces#ctualCost

Mnemonic PAC

Description Measure which quantifies the proeesisatost.
Measurable Entity Process

Measurable Property Actual ost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency umust be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain the procesactuakost.

Base Measure 2

Process Estimated Cost

Mnemonic PEC

Description Measure which quifies theproces®stimated cost
Measurable Entity Process

Measurable Property Estimatedost

Scale

Positive real numbefzero excluded)

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain theproces®stimated cost from the projbetseline.

Related PatternsProcess Duration Estireadccuracy

21
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MePPL& MeasuremBranningattern Language

SchedulePerformance

N ame: Schedul®erformance

Process/Sub-process Project Management/Project Monitoring and Control
Goal: Monitor schedle performance

Information Needs: What is the performance of the progetiedul@
Measures Schedul®erformance Indearnedvalue Planned Value
Operational Definition of Measures

Derived Measurement

Schedul®erformance Index

Mnemonic

I

Description

Measure used to quantify @reject schedule performance, which is given b
ratio between the earned value and the planned value at a given mome
project (e.g., the measurement date).

Measurable Entity

Project Monitoring and Contr8Libprocess

Measurable Property

Schedulperformance

Scale

Positive real numbemccurate to two decimal places

Measurement Unit

Formula

SPI= (EV/ PV)

Measurement Procedure

Calculate schedule performance index using the formula for calculating the
considering theamedatefor both basemeasures in the formula.

MeasurementPeriodicity

<<A frequenay.d.weekly or biweedtigplde establisteedata collectidre frequet
shouldnablgeverateasuremelutisng the same project, so it is possibieaorthx
datssuitable fBPC>>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsible is the data provider >>

Measurement Moment

<<Indicate the moment atdataatollection and recording should be performec
collection should be an activity of the project process or of an organizationa

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models:

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new values collected). Different patiddiiict carayn
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysisfesimatli Bb@enomanalykis
should be an activity of the projecopalyedatét the project context) or of an
organizational procesmffadata in the organizational context).>>

Base Measure 1

Earned Value

Mnemonic

EV

Description

Measure that quantifies the q@ahnedor the work performed in the project ur|
a given moment of the project (eugtil the measurement date).

Measurable Entity

Project

Measurable Property

Earnedvalue

Scale

Positive real numbers

MeasurementUnit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain from the project baseline the cost planned for the work performed
project until a given moment of the project (entilthe measuremedate).

Base Measure 2

Planned Value

Mnemonic

PV

Description

Measure that quantifies the planned cost for the work planned to be perfo
the project untid given moment of the project (eugtil the measurement date).

Measurable Entity

Project

Measurable Property

Plannedralue

Scale

Positive real numbers

Measurement Unit

<<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula

Measurement Procedure

Obtain from the project baseline the cost planned for the work planned
performed in the project until a given moment of the project ygtd.the
measurement date).

Related Patterns-



nemo MePPL& MeasuremBranningattern Language

Cost Performance

N ame: Cost Performance

Process/Sub-process ProjecManagement/Project Monitoring and Control
Goal: Monitor costperformance

Information Needs: What is the performance of the project cost?
Measures Cost Performance Indé&arnedvalue Planned Value.
Operational Definition of Measures

Derived Measure Cost Performance Index

Mnemonic CPI

Measue usedto quantify theroject cost performancshich is given bthe ratio

Description between thearnedsalue and thactuaktost
Measurable Entity Project Monitoring and Contr8lubprocess
MeasurableProperty Costperformance

Scale Positive real numbem@ccurate to two decimal places
Measurement Unit -

Formula CPI= (EV/ AC)

Calculate theostperformance indexsing the formula for calculating the meas

Measurement Procedure considering theame datfor both basemeasures in the formula

<<A frequencg.g.weekly or biweedigllbe establistedata collectidre frequel
Measurement Periodicity shoulénablgeveratieasurements during the same project, so it isnpErssibig t
datesuitable f8PC. >>

<<Indicate the role responsible for collecting data for the measure. It is recd

Measurement Responsible LI A
P measurement responsible is the data provider >>

<<Indicate the momemhiah data collection and recording should be performi

Measurement Moment collection should be an activity of the project process or of an organizationa

Measurement Analysis << Standardheasurement anahciedufer SPC in the context of processe|
Procedure models:

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
Analysis Periodicity collected (e.g., each 4 new values collected). Different {adniistimitits aemiyate

in the project and in the organizational contexts.>>

Analysis Responsible <<Indicate the role responsible for analyzing data collected for the measure

<<Indicate the moment at which data analysis should be perforamealy3ise m

Analysis Moment should be an activity of the projecopalyedatét the project context) or of an
organizational process(§data in the organizational context).>>

Base Measurement 1 Earned Value

Mnemonic EV

Description Measure that quantifies the cost planned for the work performed in the projy
a given moment of the project (eugtil the measurement date).

Measurable Entity Project

MeasurableProperty Earnedvalue

Scale Positive real numbers

Measurement Unit <<A currency unit must be defined, such as BRL, USD or EUR.>>

Formula -

Measurement Procedure Obtainfrom the project baseline the cost planned for the work performed
project until a given moment of the project (endilthe measurement date).

Base Measurement 2 ActualCost

Mnemonic AC

Description Measurghatquantifies thactualkcostfor the workperformedn the projectntil a
givenmoment(e.g., until the measurement date)

Measurable Entity Project

Measurable Property Actualcost

Scale Positive real numbers

Measurement Unit <<A currency unit must be defined, such as &HURSD

Formula -

Measurement Procedure Obtain theactualcost for the worlperformedin the projecuntil a givermoment

(e.g., until the measurement date)

Related Patterns-



nemo

4.2 Coding Group

MePPL& MeasuremBranningattern Language

Coding Productivity

N ame: Coding Productivity

Process/Sub-process Codng

Goal Improvecoding productivity.

Information Needs: What is the coding productivity
Measures CodingProductivityCoding Effort Product Size
Operational Definition of Measures

Derived Measure Coding Productivity
Mnemonic CP
Description Measure sedto quantify thecoding productivity which is given byhe ratio

between theoding efforiandthe product size

Measurable Entity

Coding Process

Measurable Property

Productivity

Scale

Positive real numbersccurate to twdecimal places

Measurement Unit

marthour <<KSLOC or FP>>

Formula

CP =(CE/PS

Measurement Procedure

Calculate theodingproductivityusing the formula for calculating the meag
considering the same product (or portion of prodeichoth basemeasuresf the
formula

MeasurementPeriodicity

<<A frequendygr data collectionbesgstablish¢elg. weekly or biweekiyd the
measurement is perfmmsétering the product produced in the réfiteradtived)
data collectionbeaperfornreten eertaiportion of the product is predugeadii or
module. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recq
measurement responsible is the data provider

Measurement Moment

<<lIndicate the moment at which data collection and recording should be pe
collection should be an activity of the project process or of an organizationg

Measurement Analysis
Procedure

<< Standardneasurement anahmiedufer SPC in the context of processe;
models>

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new valuBsfieolettpeliodsitan be established ®data)
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the momeritieh \@ata analysis should be performed. Tdrzaiysismient
should be an activity of the projecbpalytatéti the project context) or of an
organizational procesalydata in the organizational context).>>

Base Measure 1 CodingEffort
Mnemonic CE
Description Measure which quantifies the effort spérgncodinga software (or a piece of it)

Measurable Entity

Coding Process

Measurable Property Effort
Scale Positive real numberccurate to two decimal places
MeasurementUnit Manhour

Formula

Measurement Procedure

Obtain the effort spent in coding the software.

Base Measure 2

Product Size

Mnemonic

PS

Description

Measure which guantifies the sizéhe product to be considered

Measurable Entity

Software

Measurable Property

Size

Scale

Positive real numbers

Measurement Unit

<<KSLOC or FP>>

Formula

Measurement Procedure

Obtain the<<number of soeome lines or function pointsthe productto be
considered

Related PatternsCoding Quality.
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nemo

Name: Coding Quality

MePPL& MeasuremBranningattern Language

Coding Quality

Process/Sub-process Coding

Goal Improve coding quality.

Information Needs: What is the rework due coding errors?
Measures Rework Ratelime Spent du® Rework Product Size.
Operational Definition of Measures

Derived Measure Rework Rate
Mnemonic RR
Description Measurementsedto quantify the rework rate in codingpich is given bthe ratio

between time spent digerework andhesize of theeferredproduct.

Measurable Entity

Coding Process

MeasurableProperty

Process quality

Scale

Positive real numbem@ccurate to two decimal places

Measurement Unit

<< hars/(KSLOCor FP>>

Formula

RR=(TSR/ P

Measurement Procedure

Calculate the rework rate in codisgng the formula for calculating theasure
considering the same product (or portion of prodoichoth basemeasuresf the
formula

MeasurementPeriodicity

<<A frequencg.g.weekly or biweedtigplde establisteedata collectidre frequet
shouldnablgeverateasurements during the same project, so it is Erssibid t
datssuitable f8PC. >>

Measurement Responsible

<<Indicate the role responsible for collecting data for the measure. It is recd
measurement responsibégdptiogider >>

Measurement Moment

<<Indicate the moment at which data collection and recording should be pe
collection should be an activity of the project process or of an organizationa

Measurement Analysis
Procedure

<<Standartheasurement anahaiedufer SPC in the context of processe|
modets>

Analysis Periodicity

<<Indicate the periodicity based on a time period (e.g., fortnightly) or on an
collected (e.g., each 4 new e@dpdifitecnt periesliciin be established todata
in the project and in the organizational contexts.>>

Analysis Responsible

<<Indicate the role responsible for analyzing data collected for the measure

Analysis Moment

<<Indicate the moment at which data analysis should be perforamealy3ise m
should be an activity of the projecpalgzsastétin the project context) or of an
organizational process(§data in the organizational context).>>

Base Measure 1

Time Spent du® Rework

Mnemonic

TSR

Description

Measure which guantifies the time spaméworkin coding.

Measurable Entity

Coding Process

Measurable Property

Time spent onework

Scale

Positive real numbeiccurate to twadecimal places

Measurement Unit

Hours

Formula

Measurement Procedure

Obtain the quantity of hours spemntreworkin coding.

Base Measure 2

Product Size

Mnemonic

PS

Description

Measure which quantifies the siizehe product to be considered

Measurable Entity

Software

Measurable Property

Size

Scale

Positive real numbers

Measurement Unit

<<KSLOC or FP>>

Formula

Measurement Procedure

Obtain the<<number of seagnde lines or functior-pooftethe productto be
considered

RelatedPatterns Coding Productivitypefectinjection




























































