I

AALBORG UNIVERSITY

Scheduling and RatiqrE | EbEsesemas

Peter Dolog

dolog [at] cs [dot] aau [dot] dk
5247

Information Systems SN
March 27, 2008 = =




UNIVERSITY

Learning Goals

To apply additional techniques for plannig:
* Network diagram
* Pert chart
* Gantt chart

* Other metrics and with tool support
To discuss rationality in software engineering
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Why Are Projects Late?

An unrealistic deadline established by outsiders
Changing customer requirements not reflected in schedule changes
An honest underestimate of the effort required to do the job

Predictable and/or unpredictable risks that were not considered at project
start

Technical difficulties that were not foreseen
Human difficulties that were not foreseen
Miscommunication among project staff

A failure by project management to recognize that the project is falling
behind schedule and a lack of action to correct the problem

Pressman 2000
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Scheduling Principles

Compartmentalization—define distinct tasks
Interdependency—indicate task interrelationships
Effort validation—be sure resources are available
Defined responsibilities—people must be assigned

Defined outcomes—each task must have an output

Defined milestones—review for quality
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Pressman 2000

Effort Allocation “front end” activities
. customer communication
40-50% . analysis
O design
. review and modification
construction activities
15-20% @ coding or code generation
testing and installation
@ unit, integration
30-40% @ white-box, black box

. regression
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Questions Addressed by Scheduling

Completion date!

On Schedule?

Within Budget!

Critical Activities!?

How can the project be finished early at the least cost!
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Activity Scheduling

Earliest start time
Earliest finish time
Latest start time
Latest finish time
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[E Tasks ~ Resources <~ Track <~ Report ~ 28 Gantt Chart <
Task Name Start Finish Duration Rescurce Mames 2005
2. Quarer 3. Quarter 4. Quarter 1. Quarter 2. Quarter
maj Jun Jul aug sen okt no dec Jan feb mar apr maj

O rormausample |01/06/05 080 26/12/05 0936 7a1mal (NN \

1 ¥ Airframe Design 01/06/05 08:0( 12/09/05 09:48 3,66 mo

2 Structure 01/06/0508:00 v 29/06/0517:00 » 21d Design Team 1: Implementation T

Team 1 _—|

3 Frame 01/06/05 08:00 « 08/07/05 17:00 w 28d Design Team 1

4 ¥ Outer Skin 01/06/05 08:0( 23/08/05 13:56 2,98 mo

5 Materials Testing...  0L/06/05 08:00 » 11/07/0517:00 » 20d ——

B Materials Testing.. 05/07/05 13:56 » 23/08/05 13:56 » 35d S —

7. Strength Analysis 24/0B/05 0948 «» 12/09/05 0048 ~ 13d K*:l_ =

B ¥ wing Design 01/06/05 08:0( 20/09/05 09:48 3,96 mo

] Structure 01/06/0508-:00 » OB/07/0%5 1700 ~ 2Bd Engineer Team 2; Design Team 2 S ]

10 Fuel Storage 14/06/0508:00 + 21/07/0517:0C = 28d |—D' —

11 Control Surfaces 20/07/05 15:24 « 23/06/05 15:24  24d Design Team 2

12 Control Surfaces 20/092/05 09:48 v 20/09/05 0948 ~ Od ib tir. 20/09/05 09:48

13 ¥ Electranics 05/09/05 09:3¢ 26/12/05 09:36 4 mo Fuel Related

14 Hydraulic Systems 05/09/05 09-36 v 28/11/05 0936 v €0d Design Team 2 L man, 28/11/05 09:36 Activities

15 Awionics 05/09/0509:36 + 05/12/0509:36 = 65d Engineer Team 2; Design Team 1 f L man, 05,/12/05 09:36

16 CAS Design 05,/08/05 09:36 + 18/11;0509:36 » 54d Design Team 1; Design Team 2 L fra, 18711705 09:36

17 ILE/VLS Systems 05/00/05 09:36 » 26/12/05 09:36 « a0d . man, 26/12/05 09:36

18 ¥ Propulsion 08/09/05 15:2¢« 07/12/05 15:24 3.2 mo

19 Engine Mount Design | 08/09/05 15:24 » 10/10/0%5 15:24 » 224d Implementation Team 1 —_—Ian. 10410405 15:24

20 Thrust/weight Analysis | 17/10/0508:00 » 10/11/0517:00 = 19d Engineer Team 2 _—4n.', 10F11/05 17:00

21 Fuel Logistics 17, f05 15:24 « O7/12/05 15:24 « l4d Design Team 2 E——  ons, 071205 15:24
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Critical Path

Longest path through a network
Minimum project completion time
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6 |V Formai_Sample 5 0,00 | 0% = - W o
1 ¥ Airframe Design 50,00 0% 0 me 356 mo od L . W ox
Zz Structure £0,00 0% Od 21ld ad
3 Frame 50,00 0% od 28d od
4 V¥ Outer Skin 5000 0% 0 me 2,98 mo od
5 Materials Testing... 50,00 0% 0d 20d od
B Matgrials Testing... $0,00 0% 0d 3td od
F Strength Analysis 50,00 0% od 1id ad
8 ¥ Wing Design 50,00 0% 0 mo 396 mo od
9 Structure 50.00 O od 28d od
10 Fuel Storage §£0,00 O% Od 28d ad
11 Control Surfaces 50,00 0% od 24d ad
12 Control Surfaces $0,00 0% Od d Od J} 4 tir, 20/09/05 09:48
13 ¥ Eectronics 5000 0% om0 4mo 0d ¥ = ru’mr
14 Hydraulic Systems $0.00 0% 0d 60d ad '+ ] o= T FI:{'.::’::T::‘ F
15 Avionics $0,00 0% od G5d ad Ilv d 0%
16 CAS Design 5000 0% 0d 54d ad IJ- S -1 “———
17 RLS/VLS Systems §0,00 Ok 0d g0d 0d M L 1 o
1B ¥ Propulsion 50,00 0% 0 mo 32 mo od
19 Enging Mount Design 50,00 0% od 22d ad
20 Thrust/weight Analysis £0,00 0% Od 1ad od
21 Fuel Logistics 50,00 0% 0d 4d od
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Activity Slack

Definition: Slack is the amount of time an activity can be
delayed without delaying the project
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Mew [tem Goto Task Edit Item

[E Tasks T Resources ¥ Track ™ Report ™ 79 Task Sheet

Task MName Duration Start Finish Complete | Cost Work
o I T T T 2 T
1 ¥ Airframe Design 3,66 mo 01/06/05 12/09/05 § 148.500,00
2 Structure 21d 01/06/05 » 20006/05 = D% § 7560000 42d
3 Frame 28 d 0L/06/05 = |[0B/OF/05 - OR §72.900,00 28d
4 ¥ Outer Skin 2,98 mo 0L1/06/05 23/0B/05 0% $000 0d
5 Materials Testing... 29d 0l/o6/05 + 11/07/05 = O% 5000 0d
] Marerizls Testing... 35d 05/07/05% = 23/0B/OS = O 5000 0d
7 Strength Analysis 13d 24/0B/05  » 12/09/05 = 0% $0,00 0d
8 ¥ Wing Design 3,96 mo 01/06/05 20/09/05 0% § 205.200.00 80 d
] Structure 28d 01/06/05 w» OB/07/05 = |O% § 162.000,00 | 56 d
10 Fuel Storage 28d 14/06/05 o« |21/07/05 w OR 5000 0d
11 Control Surfaces 24.d 20/07/05 » 23)0B/05 o+ DK £43.20000 24d
12 Control Surfaces 0d 20009/05 « 20009/05 o+ O 5000/ 0d
13 ¥ Electronics 4 mo 05/09/05 26/12/05 0% § 562.400,00 298 d
14 Hydraulic Systems 60 d 05/09/05 « 2B/11/05 « O 5 108.000,00 60d
15 Awionics 65 d 05/09/05 o« |05/12/05 w= 0% § 260.000,00 130 d
16 CAS Design s4d 05/09/05 = 18/1L/05 = 0% % 104,400,000 108d
17 ILS/VLS Systams 80 d 05/09/05 o |26/12/05 w= O §000| 0d
1B ¥ Propulsion 3.2 mo 0B/09/05 07/12/05 0% § 106.600,00 55 d
19 Engine Mount Design 22d 08/09/05 « 10/10/05 = O § 39.600,00 | 22 d
20 Thrust/weight Analysis 1%d 17/10/05  » 10/11/05 w |O% £41.800,00 15d
21 Fuel Logistics 14 d 17/10005 o« |O7/12005 w OR §25.200,00 14d
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19 Engine Mount Design 22d 0d 22.d 08/09/05 » | 10/10/05 = |
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Resource Usage - iTaskX
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Delete Item

[E Tasks ¥ Resources T Track ¥ Report ™ =Y Resource Usage =

Name Work | Owertime Work | Assignment Units Start Finish Owverallocated

W oeontemi  lwsd | looews Joazes ||
Structure 21d |0d 100% O
Frama 28d |0d 100%
Avionics 65d [0d 100% O
CAS Design 54d |0d 100%

2 Design Team 2 180 ¢ 01/06/05 = 0O7/12/05
Structure 28d (0d 100% (|
Contral Surfaces 4d |0d 100% O
Hydraulic Systems 60d [0d 100% O
CAS Design 54d |0d 100%
Fuel Logistics 14d (0d 100%

3 Engineer Team 2 1124 01/06/05 ~ 05/12/05
Structure 28d |0d 100% O
Avionics B5d |Od 100% O
Thrust/weight Analysis 139d |0d 100%

4 Implementation Team 1 43 d 01/06/05 » 10/10/05 [l
Structure 21d (0d 100% O
Engine Mount Design 22d |0d 100% O

O U UIITIVU T TROCTOTTIAITCGS —n
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Cost Table - iTaskX

- = = Format_Sample.itp —

® b

Delete ltem

[E Tasks ™ Resources * Track ¥ Report ¥ EX Resource Usage '

Name Cost | Baseline Cost | Cost Variance | Actual Cost | Remaining Cost
+ I N [ T T M )
Structure § 37.800.00 5§00 §0.00 § 37.800
Frame §72.| §$58.050,00( § 14.850.00 5 0.00 § 72.900,00
Awviomics § 117 § 117.000,00 5 0,00 5 0,00 5 117.000,00
CAE Deszign £97.| §97.200,00 £ 0,00 50,00 § 97.200,00
2 Design Team 2 § 34 § 345.825.00 § 675,00 0,00 % 346.500,00
Structure §72.| 57222500 § 675,00 5 0,00 § 72.900,00
Control Surfaces £43.| 543.200,00 5 0,00 5 0,00 §43.200,0
Hydraulic Systems § 10/| § 108.000,00 5 0,00 5 0,00 5 108.000,00
CAS Design $97. §$97.200,00 50,00 50,00 § 97.200,00
Fuel Logistics §25.| §25.200,00 50,00 5 0.00 § 25.200,00
3 Engineer Team 2 §27 % 273.075.00 % 825,00 £0,00 % 27390000
Structure § 89, 588.275.00 § 825,00 5 0,00 § 89.100,00
Awiomics § 14 5 143.000,00 5 0,00 5 0,00 5 143.000,0
Thrust/weight Analysis £41.| §41.800,00 % 0,00 50,00 § 41.800,00
L Implementation Team 1 £ 77§ 7rA00,00 50,00 50,00 § 77.400,00
Structure £ 37.| §37.800,00 5 0,00 50,00 § 37.800,00
Engine Mount Design £39.) §39.600,00 5 0,00 5 0,00 § 39.600,00

Peter Dol AN ——
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Scheduling Methods: Strengths

These methods are useful prior to and during a project
They are straightforward in concept and are supported by software
Graphical representation of the project's tasks help to show the task interrelationships

Highlighting the project's critical path and task slack time allows to focus on critical aspects of
project-time, costs and people

Project management software usually provides excellent project tracking documentation

These methods are applicable in a wide variety of projects.
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Scheduling Methods: Weaknesses

Project tasks have to be clearly defined as well as their relationships to each other

Do not deal very well with task overlap. They assume the following tasks begin after
their preceding tasks end

They are only as good as the time estimates

By design, the project manager will normally focus more attention on the critical
path tasks than other tasks, which could be problematic for near-critical
path tasks if overlooked
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Tracking: Elementary Metrics

Unk of measure

Characteristics addressed

Counts of physical source lines of code

=i T8, progress, reuse

Counts of staff-hours e xpended

Effort, cost, resource allocatons

_alendar date s

=chedule

Zountz of software problems and defects

Cauality, readiness for deliwery,
im prowement rends

Peter Doloa. SOE
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Tracking - Manpower & Effort

—— Actual manpawar level
— Effiart distriburtion

B Inner control bownd
O Cwulér contral bownd

Nanpaveer

Calender time

Figure 13: Rate curve. The actual effort values are plotted against the distribution,

B Inner o3ntndl Dol

O Ouler control bound

— ALE [actual used efiort)
— EUE [(expected used efiort)

Effart

Calendar time

Figure 14: Cumulative curve. The actual effort values are plotted against the distribution

Steen Andersen, Peter Stegenborg Larsen, Carsten Lindholst: Evaluation and Evolution of Navi - a Web Based
Tool for Project Planning and Tracking, Masters Thesis. Computer Science. Aalborg University, 1998.
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Tracking - Lines of Code & Defects

B Inner contral bound
O Cuter control bownd
— Plannad size

—— Actual size

LOC

Calender time

Figure 16: The actual size in LOC plotted against the plannad size

Z0

$

@ B Inner conirol bound
g O Quter conirod bownd
= — Actual defects

(3 — Plannad detects

Calender time

Figura 19: Tracking curmulative detect arrival aganst a plannad Hayleigh distribuban.

Steen Andersen, Peter Stegenborg Larsen, Carsten Lindholst: Evaluation and Evolution of Navi - a Web Based
Tool for Project Planning and Tracking, Masters Thesis. Computer Science. Aalborg University, 1998.




UNIVERSITY

XPlanner - www.xplanner.org/
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hitp: fexample. comfdesign notes. txt

Feature Description |
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Subject: Sample note  Author: Cees Nin Deten  Date: 2003-07-23 22:21

This is a sample note.

& &

Peter Dolo«
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Current Integrator: Xlig Eershuy

Started at: 2003-03-10 10:53

Auluver G5-386, RB-387, KH-339

Finished ][ Cancel

Integrations | People

Waiting Line:
Who Waiting Since What Actions
Jerk Yinez  2003-07-23 22:33  Integrate more stuff
Durk Tinthir 2003-07-23 22:32  Integration some stuff
Whio: | :__EWhat: || Jainline | |
Recent Integrations:
Who Start Finish Dur State
#lig Eershuy 2003-07-23 18:09 2003-07-2319:13 1.1 Canceled LC-597 NG-598 brench petchus
furry Suplen 2003-07-23 1944 2003-07-2317:35 1.8 Canceled Unson prp iccount buying-pr
Gtive Cetu 2003-07-23 12:86 200507231259 01 Finished  Kil infrustractere
Gtive Cetu 2003-07-21 18:11  2003-07-22 10:44 166 Canceled Jrnide ipduti
Gtive Cetu 2003-07-21 1017 2003-07-21 1057 0.7 Canceled  Lbcluent eethontecituun
Jevid Rerotvuch  2005-07-18 1931 2003-07-1621:05 1.6 Finished
#lig Eershuy 2003-07-18 13:44 20030718 13:52 0.1 Finished
Yurry Suplen 2003-07-17 16:53 20030717 1702 0.1

Finished

What

Amploment Qidofy An Srdir Oxucetuun Mureeci
FW-563 HJ-573 LI-490 CA-491 OP-492
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xPlanner features

Simple planning model

Virtual note cards

Support for recording and tracking projects, iterations, user stories, and tasks
Smart continuation of unfinished stories (unfinished tasks copied)

Online time tracking and time sheet generation at individual/team level
Metrics generation (team velocity, individual hours, ...)

Charts for iteration velocity, distribution of task types, dispositions, and more

Ability to attach notes to stories and tasks (with attachments)

Iteration estimate accuracy view
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