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En los capitulos anteriores, analizamos los métodos para pronosticar el esfuerzo requerido para un proyecto.

- tanto para el proyecto en su conjunto como para las actividades individuales. Sin embargo, un plan detallado del proyecto también debe incluir un cronograma
que.indique.as.horas.de.inicio.y.finalizacion.de.cada.actividad. Esto nos permitira:

a garantizar que los recursos adecuados estaran disponibles precisamente cuando sea necesario; a evitar que diferentes actividades compitan por los mismos
recursos al mismo tiempo;

= elaborar un cronograma detallado que muestre qué personal realiza cada actividad;

= producir un plan detallado contra el cual se pueda medir el logro real;

=producir un prondstico de flujo de efectivo cronometrado;

Fa vuelva a planificar el proyecto durante su vida para corregir la desviacion del objetivo.

Para ser eficaz, un plan debe establecerse como un conjunto de metas, cuyo logro o no logro puede medirse sin ambigltiedades.

El plan de actividades hace esto proporcionando una fecha objetivo de inicio y finalizacidon para cada actividad (o una ventana dentro de la cual

Activity Planning

Chapter Six

La actividad del proyecto produce algun producto tangible o
"entregable”. El seguimiento del progreso del proyecto es entonces, al
menos en parte, un caso de asegurar que los productos de cada
actividad se entreguen a tiempo.
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Gran parte del trabajo de la gestion de proyectos se centra en reconocer cuando algo ha salido mal, identificar sus causas y revisar el plan

para mitigar sus efectos. El plan de actividad debe proporcionar un medio para evaluar las consecuencias de no cumplir con cualquiera de
las fechas objetivo de la actividad y orientacion sobre como el plan podria modificarse de manera mas eficaz para que el proyecto vuelva a
la meta. Veremos que el plan de actividades también puede ofrecer una guia sobre qué componentes de un proyecto deben ser
monitoreados mas de cerca.

1 [ . .
Scheduling o el it
Como vars & oadtnan ... [

vl Lano Lncacdes.
TMG',A(*' vide das "T.. bo,
méan 'llf“‘ fiempo pones ponar achivideadks enoa dan ¢

“Time is nature’s way of stopping everything happening at
once'

Having

o Worked out a method of doing the project
o |dentified the tasks to be carried

e Assessed the time needed to do each task

need to allocate dates/times for the start and end of each activity
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Ademéas de proporcionar cronogramas de proyectos y recursos, la planificacion de actividades tiene como objetivo lograr una serie de otros objetivos que pueden
resumirse de la siguiente manera.

Objectives of Activity Planning

N4 (puson
QOCW\SOS QVG Al Qv'uM cede
achvidod...

These help us to: G Cukeolo de Jeches,

Atcuasot Y costes.

A Purdere o loct
o Assess the feasibility of the planned project completion date

,,{cnfﬂ.

e |dentify when resources will need to be deployed to
activities

e Calculate when costs will be incurred

This helps the co-ordination and motivation of the project team
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Lanning es un proceso continuo de refinamiento, cada iteracion se vuelve mas detallada

y mas precisa que la anterior. En iteraciones sucesivas, el énfasis y el propédsito de la planificacién cambiaran.

Durante el estudio de viabilidad y la puesta en marcha del proyecto, el objetivo principal de la planificacidén sera estimar los plazos y los riesgos de no alcanzar
las fechas de finalizacién previstas o no mantenerse dentro del presupuesto. A medida que el proyecto avance mas alla del estudio de factibilidad, se hara
hincapié en la elaboracion de planes de actividad para garantizar la disponibilidad de recursos y el control del flujo de caja.

A lo largo del proyecto, hasta que el producto final haya llegado al cliente, el monitoreo vy la replanificacion deben continuar para corregir cualquier desviacién
que pueda impedir el cumplimiento de los objetivos de tiempo o costos.

(i (vendo ku,, Gue plca‘.{icu!

When To Plan_ i -4 07 s eteese

olqo o ntinvo, ede
"‘W, vnt plc-w‘tliu-do'o- ool gt ™ M

. tw.it_\v'cu JlSu?a(ic;n COA
e An ongoing process "

e Feasibility study and project start-up, to estimate timescales
and risks

o After, to ensure resource availability and cash flow control

e Correct any drift
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Activity Plan in Step Wise

0. Select project

A

1. Identify project 2. Identify project
scope and objectives infrastructure

» 3. Analyse project
characteristics

A

4. ldentify the products
and activities

Review
-, 5. Estimate effort
Lower-level for each activity
detail For each
. activity

6. Identify activity
risks

A

10. Lower-level

. 7. Allocate resources
planning

A

A

9. Execute plan 8. Review/publicize plan
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Plen paoq eclo:
carsne w08 toande

Project Schedules !l ai s v

-~

ole des t.cfividﬂblf‘: 4
No poctmos hecen fodes c Le ver pou depen dencien entat orctividades.

e Project Schedule - when project plan shows each activity
starting and ending dates and resource required

e Four stages: doddt 1 en gqueonde.

que acfive

£ le'w"-“l no suekt

° ° ° e 0 ° . e “.k‘. ..
i. To decide what activities and its order  fes ssses 2 T ctindones
i
Mcg.so .

ii. Ideal activity plan and activity risk analysis

usiqac.do'o- e at cuasof

goﬂ@l "\és au( O*AOS,'

iii. Resource allocation 7.

i M an ‘oducio'n?
iv. Schedule production flend et

. - 1 7
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Antes de intentar identificar las actividades que componen
un proyecto, vale la pena revisar qué entendemos por
proyecto y sus actividades y agregar algunos supuestos
que seran relevantes cuando comencemos a producir un
plan de actividades.

Defining Activities

iene acfividooles inteme Ledonades.

pno&]etfo'f
Activities plans are based on some assumptions:

y A projeCt: g' ompont pon uvn tahivw{o de wedt vieledee

N h_t.'m‘-'l“s .

o Composed of a number of interrelated activities

o May start when at least one of its activities is ready to
Comicnre cvenelo

Start e pmamenc esfe Mste
4 I\':JA'V- twanolo le clfi me acebe.

o Completed when all its activities are completed

g( prML e nde
Jus el de A

G (o“"("w(w
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Defining Activities (ii)
Purdos chevos ol

Comien10 9 fin

o o ;‘,;Jud.
An activity #«

e Must have clearly defined start and end-points, producing
i vt aoducia un aatefacto
a deliverable ocfivided & pods

o dube empeies g accbes.

e Must have a duration that can be forecast

At t_‘vhilw'\cufo de atevasos.

o Must have resource requirements that can be forecast
o these are assumed to be constant throughout activity

fL consumo ot atcuases

d u ration S(l&(l sea me».n'(c

antfe le *W“.g tios)

( Seesiquen do

e May be dependent on other activities being completed first
(precedence networks)

Any activity that does not meet these criteria must be redefined
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Basicamente, existen tres enfoques para identificar las
actividades o tareas que componen un proyecto: los
llamaremos enfoque basado en actividades, enfoque
basado en productos y enfoque hibrido.

(Omo.ld‘“‘“ li(.‘\f

ldentifying Activities -~

El enfoque basado en actividades consiste en crear una lista de todas las actividades que se
cree que involucrara el proyecto. Esto puede requerir una sesién de lluvia de ideas que
involucre a todo el equipo del proyecto, o bien, a partir de un andlisis de proyectos anteriores

66\“‘40 en . s i .. .
_ ofe g s w'“sfmlllares. Cuando se enumeran actividades, particularmente para un proyecto grande, puede
® Work ba Sed Tontes heste & ser util subdividir el proyecto en las etapas principales del ciclo de vida y considerar cada una

j X3 ucflv“’("‘ de ellas por separado.

o Draw-up a Work Breakdown Structure listing the work

indica, para cada producto, qué otros productos se

Ite m S need ed requieren como insumos. Por lo tanto, el PFD se

puede transformar facilmente en una lista ordenada de
actividades identificando las transformaciones que

e Product-based approach eomieren s productos en otos.
o List the deliverable and intermediate products of
project — Product Breakdown Structure (PBS) {ig v;;‘:‘:‘gf%«
o |dentify the order in which products have to be created
o Work out the activities needed to create the products

o Hybrid approach
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Work Breakdown Structure

Cenos P"“’u
Project oduidon ek evne
I |
Analyse Design Build
I |
Data design Progess Phys.lcal
design design
I
I |
Relational Logical
data analysis data design
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USDP Product Breakdown Structure

sp%?fé%’are Project Management - 06.05 Projects and Activities

UsSDP
Artefactes
|
| | | | |
requirements analysis design implementation test
| | usecase | | analysis | |  design | | implementation L test model
model model model model
actor L analysis L design leplementaﬂon L test system
package subsystem subsystem
use case use case
use case realization I realization component — test case
(analysis) (design)
architecture . .
S analysis design . || test
d(«Lels:;rL;:slg)n class class interface procedure
architecture architecture test
glossary L description ' interface —  description N component
(analysis) (implementation) P
user interface archlt‘ec'gu re .
| brototype description build plan H testplan
P P (design)
| | deployment L defect
model
architecture test
description | evaluation
(deployment)
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Hybrid Approach

Project

I

Installed
system

components

Software

Analyse
requirements

Review
requirements

Outline design

Outline design

Detailed design

Detailed design

Integrate system

Code software

Test system

Test software

Deliver system

User testing

Spﬁfé)évare Project Management - 06.05 Projects and Activities

User
manuals

Training
course

Analyse
requirements

Analyse
requirements

Design manual

Design course

Write text

Write manual

Capture screens

Print handouts

Do page layout

Deliver course

Print manuals
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The Final Outcome of the Planning
Process ¢ it

OAGe VA qado s €oF

d‘ Pahuc&.

A project plan as a bar chart

El cuadro que se muestra se ha elaborado teniendo en
cuenta la

naturaleza del proceso de desarrollo (es decir, ciertas tareas
deben completarse antes de que otras puedan comenzar) y
los recursos que estan ~ disponibles (por ejemplo, la
actividad C sigue a la actividad B porque Andy no puede
trabajar en ambas tareas al mismo tiempo).

-
L
wn
~

: Person

Weeks1 213124

516|789 ]|10(11]12|13

Andy

Andy

Andy

—
—

: Andy

Bill

|
I

Bill

: Charlie

——
E—

: Charlie

—|T|QMMO 0L >

: Dave

I—

Activity key

Spﬁjé)élare Project Management - 06.05 Sequencing and Scheduling Activities

A: Overall design
B: Specify module 1
C: Specify module 2
D: Specify module 3
E: Code module 1

F: Code module 3

G: Code module 2

H: Integration testing
| : System tesing

14
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Network Planning Models

dos Higos anof ccones.

Do A

|
I
|
|
|
|
|
|
:Q—) Do A
|
|
|
|
|
|

Do A
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Constructing Precedence Networks

(PERT)

2

Specify
overall system

Spﬁﬁyfégare Project Management - 06.08 Formulating a Network Model

Specify
module A

Specify
module B

Specify
module C

/ specifications

Specify
module D

Integrate/test
system

Design | | Code/test
module A module A
Design | | Code/test
module B module B
Design | | Code/test
module C module C
Design Code/test
module D module D

O
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Como constamia le.aedl de precedandion.

Precedence Networks Rules

dcbenen tenen solo un nodo ole inicio,

e Should have only one start node

M“;ghm solo un nodo dle ’in.

e Should have only one end node

e A node has duration

e Links normally have no duration

e Precedents are the immediate preceding activities

e Time moves from left to right

e May no contain l00pPS Un« intduendme o fole s

i"‘i'é . fﬁl"\"“’

. [} 0“‘1" "
e Should not contain dangles few “etsi ‘

e Milestones — ‘zero duration activities’ such as the start and

(’end of the project, which indicate transition points

me siave de contaol.

) ) | 17
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Drawing Up a PERT Diagram

e Loops represent an impossible sequence

Code Test | Release
program program program
Correct I Diagnhose
errors errors

e Deal with iterations by hiding them within single activities
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Drawing Up a PERT Diagram

e Dangling activity is likely to lead to errors, redraw it

Spﬁfégare Project Management - 06.08 Formulating a Network Model

Design | Code : Test | Install
program program program program
Write user
manual
Design Code | Test : Install Sign-off
program program program program

Write user
manual

19
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Drawing Up a PERT Diagram

e Lagged activities
o Where there is a fixed delay between activities

20 daysh‘ 1 days %

Acceptance 7 days > Install new
testing release
Build Test Rfe\./ise.
prototype | prototype specification
2
1
N Document
amendments

| ) | 20
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Drawing Up a PERT Diagram

G L
. e vesfe 1000 o
e Hammock activities °

o Activities with zero duration but assumed to start at the
same time as the first 'hammocked' activity and to end
al the same time as the last one.

o User for representing overhead costs or resources used
at a constant rate over the duration of a set of activities

_ ED)—Ee)
< start __l_. CH _ EED 7 N
"“'\,"""/ }‘L ___ Dw ,—[: _}_’ a;::Finishv"';:
Er)—— D) En)—Er)—Er) g

L |

» Hammock |

| ) | 21
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Types of Links Between Activities

e Finish to start

e Start to start/ Finish to finish

Finish to start

Software «| Acceptance
development i testing
....................................... Start o start / Finish o ﬁmsh
—> T —>
q est
7|  prototype
1 days 2 days
Document
Amendments

Spﬁfégare Project Management - 06.09 Adding the Time Dimension
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Types of Links Between Activities (ii)

(vando amangues

o Starttofinish dsisteme difi stive

pomes A ectosd.

Operate
temporary system

Start to finish:

Acceptance test
of new system >

Cutover to
new system

Spﬁfégare Project Management - 06.09 Adding the Time Dimension
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Start and Finish Times

fntonces este ccfividad

puede [lofon l‘a"" _
. depende como Lo plonifigques ]
Farliest (S tj.rf\ho de eses aestincione) Me apoate cieato colehon Latest finish

| T |
¢ ¢

Latest start Earliest finish

>

Earliest start (ES)
Earliest finish (EF) = ES + duration

Latest finish (LF) = latest task can be completed without
affecting project end

Latest start (LS)= LF - duration
e Float = LF - ES - duration

la “ofutnib'u(aa( s lu cepandad
vaobak q tiene A pAaoy ecto,

Sp%)fégaf‘é"ﬁrqect Management - 06.09 Adding the Time Dimension
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Example

e Earliest Start =day 5
Latest Finish = day 30

Duration = 10 days
Earliest Finish = ?
Latest Start = ?

Float = ?

What is it in this case?
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. vio od
'Day 0, i:f:&:aﬂ&:wh“*"-

e Note that in the last example, day numbers used rather than
actual dates

e Makes initial calculations easier — not concerned with week-
ends and public holidays

e For finish date/times Day 1 means at the END of Day 1.
e For a start date/time Day 1 also means at the END of Day 1.

e The first activity therefore begin at Day O i.e. the end of Day
O i.e. the start of Day 1
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Notation

Earliest
start

Duration

Earliest

finish

Activity label, activity description

Latest Latest
start oz finish
I |
37: I |
- > —>
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Complete for the Previous Example

| _ | R 28
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Forward

e Start at beginning (Day 0) and work forward following

chains

e Earliest start date for the current activity = earliest finish
date for the previous

e When there is more than one previous activity, take the

Pass

latest earliest finish

EF =day 7

\

EF =day 10

/

ES =day 10

hastia gue mo aehe ol

sp%?%)é’a re Prq‘é’tf%ﬁ"“" "ﬁ‘%"

Ohcw con

I ohe, o

?W/I&e’ﬁorward Pass
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Example of an Activit

tebe. como N‘"“z/
\\,;u:h{o I sement..

Farliest
start

0 Fawliest
Duiation finish

0 6 weeks é Q 3 weeks G\

Activity

fabel, octivity deseription

A. Hardware selection

Latest

slart

. Latest
g finish

Spﬁfégare Project Management - s

Start

C. Install hardware ole fous Teusees

y Network

e hates A moximo
;mp‘;fkdﬂ\‘.

O |4 weeks Vl C/‘ 4 weeks % 0\

2 weeks

W\

D. Data migration H.

B. Software configuration \

nstall and test

0 1o weeks (U Ul 3 weeks q / lO

3 weeks

\3

F. Recruit staff E. Draft office procedures

G. User training

(omo paonto ua
(N (\Mpnt«v\ ‘0”\"‘

06.10 The Forward Pasdwi “q'{:";,kh:(,: (119

Finish
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Complete the Table

Activity ES Duration EF

@@ mMm m O O W >»

| ) 31
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Network After the Forward Pass

0 6 weeks 6 6 3 weeks 9
A. Hardware selection C. Install hardware
0 4 weeks 4 4 4 weeks 8 9 2 weeks 1"
Start [—1 B. Software selection D. Data migration H. Install and test — Finish
0 10 weeks| 10 4 3 weeks 7 10 3 weeks 13
F. Recruit staff E. Write office procedures G. User training

| ) 32
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t’,’::o""“:\:,""#
\ Ll }
oreth10 g ' et omerth0 s e Lo
ol I i | o |l
Backward Pass L=i=1=] [Z1=[%
e Start from the last activity :?) 20
o Latest finish (LF) for last activity = earliest finish (EF)
mbAmul _ towaeo ;M«‘
e Work backwards v;wj;;“‘m,.u A *“;f;;;f;:
o Latest finish for current activity = Latest start for the

fOI IOWi ng m\*ﬁ . d (amﬂ\\o et “ maY fh{ﬁl umk( l-d“"du‘l‘ ‘A w,w\m'to me€

fempAunt c;c\:mupwk Lin fineia oo skt fww'ﬂ“ ool e llog

e More than one following activity - take the "Sarliest LS

Latest start (LS) = LF for activity - duration

| ) 33
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Example: LS for All Activities?

gyt 3¢ compht &€
g5t dwme fio 2 13 Y -

0 6 weeks 6 6 3 weeks 9
A. Hardware selection C. Install hardware
0 4 weeks 4 4 4 weeks 8 9 2 weeks 1"
Start —  B. Software selection D. Data migration H. Install and test Finish
0 10 weeks| 10 4 3 weeks 7 10 3 weeks 13
F. Recruit staff E. Write office procedures G. User training

. ) 34
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Complete the Table

Activity ES Dur

A O
B O
C 6
D 4
E 4
F O
G 10
LI o

w A~ WO B~ O

10
3

N

EF LS LF
6

O N 00 O »~

10

11

sp??fé)é’are Project Management - 06.11 The Backward Pass
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_______

Network After the Backward Pass S
&ot
(U“MJO 06\? @ ™M ‘h“' "t._ a“ eM‘o;e,‘d‘
es fg ole cquiten encve ol ntmon ole eMos LN !
Farliest Durati Fawiiest l . l\hl $ CU“"‘" L( $ M N . ) ’;,\..A;uuzé . |;.\I.4A\m:m .
sty ration Jinish { L '? ‘)“‘t (4 OPAAAI0 s {gmat ™ s Femparm OPALRI0 mins i f14*Y ks Hympas®
Eariies: . Earliest Eariiest o Earliest
Activity fabel, octivity deseription 0 6 WeekS 6 6 3 wee kS 9 shart ‘ iy Jinish share Dz Jioish
o Activary labed, acnvity description Activigy fabel, acnivite description
ez Float o A. Hardware selection C. Install hardware
= Fioar e T Fioas i
Se ¢ 065‘ que¢ J”J(. f 2 8 8 1 1 (y:::qﬂ: s !;:(.;;;:r: m;::(ﬂ: et ;‘2:4{:;:
ol finad od painipio.
0 4 weeks 4 4 4 weeks 8 9 2 weeks 1
Start B. Software configuration D. Data migration H. Install and test — Finish
3 7 7 1 1 13
0 10 weeks] 10 4 3 weeks 7 10 3 weeks 13
F. Recruit staff E. Draft office procedures G. User training
0 10 7 10 10 13
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N Float = Latest finish -
Earliest start -
Duration

ES LF

i (activity) i
A f

Latest start Earliest finish

Spif_féglare Project Management - 06.11 The Backward Pass
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Complete the Table

T6 Lo podemos ponen como tubla.

Activity ES Dur

A O
B O
C 6
D 4
E 4
F O
G 10
LI o

w B~ W b~ O

10
3

N

EF LS

6

©O N 00 O A

10

11

2
3
8
7
7
o)

10

11

LF
3
7/

11

11

10

10

13

12

Spﬁﬁyfégare Project Management - 06.11 The Backward Pass
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Critical Path €1 camno caitico.

Note the path through network with zero floats

e Critical path: any delay in an activity on this path will delay
whole project

o Can there be more than one critical path?

Can there be no critical path?

Sub-critical paths
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The Critical Path

0 6 weeks

6

6

3 weeks

A. Hardware selection

C. Install hardware

2 2 8 8 2 11
0 4 weeks 4 4 4 weeks 8 9 2 weeks 11
Start B. Software configuration D. Data migration H. Install and test
3 3 7 7 3 11 11 2 13
0 10 weeks| 10 4 3 weeks 7 10 |3 weeks 13
F. Recruit staff E. Draft office procedures G. User training
0 0 10 7 3 10 10 0 13
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Free and Interfering Float

.

B can be up to 3 days late
and not affect any other
activity = "free float"

10

2w

12

7 Iw 8
D
9 2 10

sfont
L
0 Tw 7
A
2 2 9
0 4w 4
B
5 9
0 10w 10
A
0 0 10

YY

10

12

B can be a further 2 days late - affects
D but not the project en date =
"interfering float"
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Shortening the Project Duration

e To shorten the overall duration of a project attempt to reduce
activity duration
o Applying more resources to the task

o The critical path indicates where we must look to save
time
o Check for any new critical path emerging

e There will come a point when we can no longer safely, or
cost-effectively, reduce critical activity duration

e Questionate the logical sequencing of activities
o |Increasing the amount of parallelism in the network and
the removal of bottlenecks
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Identifying Critical Activities

e Activities that are not on the critical path may become
critical
o Use up some of their float

e |dentify near-critical paths
o Lengths 10-20% of the duration of the critical path

o Total float of less that 10% of the project's uncompleted
duration

e Cause of delays in completing the project

e Risk analysis, resource allocation and project monitoring

sp%?fé)é’are Project Management - 06.15 Identifying Critical Activities 434545



Conclusion

e Use of the critical path method to obtain an ideal activity
path

e The plan tells us the order in which the activities should be
executed and the earliest and latest they can start and finish

 |dentify which activities are critical to meeting a target
completion date

e Consider the resources allocated to each activity and its
availability to schedule them: importance of the task and
risks associated

| ) | 44
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