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General InformationGeneral Information

• Ing. Andrea Marrella
•• W b W b PP d d lidlid : : •• Web Web PagePage and and slidesslides: : 

www.dis.uniroma1.it\~marrella\teaching.html
•• EE--Mail: Mail: marrella@dis.uniroma1.it
•• SeminarsSeminars ::SeminarsSeminars ::

 03-05-2010 : Introduction and Requirements Engineering
(Interviews  Scenarios and Task Analysis)(Interviews, Scenarios and Task Analysis)

 31-05-2010 : Mock-Ups and Evaluation Techniques
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•• User User requirementsrequirements
 What will the user be able to do 
with the final system?with the final system?

•• System System requirementsrequirementsSystem System requirementsrequirements
 Which functionalities must be
implemented by the engineers? 
(in order to satisfy the user requirements)(in order to satisfy the user requirements)
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How to Collect UserHow to Collect User
Requirements in a real projectRequirements in a real project

•• Before starting learn about your Before starting learn about your 
d  d  d d l dl dproduct product and and usersusers involvedinvolved

•• D fi  th d  t l  d D fi  th d  t l  d •• Define methods, protocols and Define methods, protocols and 
prepare all prepare all the the activitiesactivitiesprepare all prepare all the the activitiesactivities

•• PerformPerform the the activitiesactivities
•• AnalyseAnalyse the datathe data
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•• LearnLearn aboutabout youryour productproduct and and 
l dl dusersusers involvedinvolved

•• The WORKPAD ProjectThe WORKPAD Project (1 (1 SeptSept 20062006 31 31 •• The WORKPAD ProjectThe WORKPAD Project (1 (1 SeptSept.2006.2006--31 31 
August.2009)August.2009)
 High-Level Architecture
 Context Context
 Users involved

M in Us  P t i n  Ci il  C l b i Main User = Protezione Civile Calabria

SRFG 03/05/2010 
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Introduction 5



•• HighHigh--levellevel ArchitectureArchitecture ofof the the 
WORKPAD ProjectWORKPAD Project

An adaptive peer to peer service oriented  An adaptive peer-to-peer service-oriented 
software infrastructure for supporting collaborative 
work of human operators in emergency/disaster work of human operators in emergency/disaster 
scenarios.

P2P P2P BackBack--endendFE Team LeaderFE Team Leader

FE Team FE Team MembersMembers

P2P P2P FrontFront--endend



W

PDealingDealing withwith EmergenciesEmergencies OK

R

P A

D
DealingDealing withwith EmergenciesEmergencies

E  

The project 

Emergency 
management is 
the discipline of p j

addresses 
response and 
short term 

the d sc pl ne of 
dealing with and 
avoiding risks

short-term 
recovery
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Types of calamitous Types of calamitous 
eventsevents
•• The The Italian laws identify Italian laws identify 3 levels 3 levels 

f f  h d ff   h d ff  of of emergencies, with different emergencies, with different 
responsibilities:responsibilities:responsibilities:responsibilities:
 Micro-Emergenciesg
 Middle–Emergencies
 Macro-Emergencies
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••Mayors coordinate MicroMayors coordinate Micro--
E i  i l i  th i  E i  i l i  th i  Emergencies involving their Emergencies involving their 
own territory own territory by using by using COCsCOCsown territory own territory by using by using COCsCOCs
(Centro (Centro OperativoOperativo ComunaleComunale).).pp
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Middle and MacroMiddle and Macro
EmergenciesEmergencies

MiddlMiddl i  i l  i  i  i l  i    •• MiddleMiddle––emergencies involve provinces emergencies involve provinces or or 
regions regions and and are coordinated are coordinated by Prefect(sby Prefect(s).).

•• MacroMacro--emergencies (at national level) emergencies (at national level) are are 
handledhandled byby National National HomelandHomeland SecuritySecurityyy yy

 They are out of the scope of the 
WORKPAD projectWORKPAD project.

SRFG 03/05/2010 
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•• Middle emergencies are handled by the CCS Middle emergencies are handled by the CCS 

(Centro (Centro CoordinamentoCoordinamento SoccorsiSoccorsi))
•• CCS is leaded by CCS is leaded by a Prefecta Prefect

 Prefect authorizes and coordinates actions 
suggested by organizations on the field.

•• It is composed by a fixed number of It is composed by a fixed number of p yp y
functionaries of the most important emergency functionaries of the most important emergency 
organizations: Police, Fire Brigade, Red Cross…organizations: Police, Fire Brigade, Red Cross…
 In specific situations, further organizations can be 

involved around “the CCS table”
 For example A.N.A.S. (the organization that manage

roads) is involved in emergency concerning nationals roads.
SRFG 03/05/2010 
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•• T sks T sks f th  CCS:f th  CCS:•• Tasks Tasks of the CCS:of the CCS:
• Collection and elaboration of data and 

f   h  l  f h  information about the evolution of the 
situation.

d  f h  h l   • Coordination of the whole activity 
performed in the COMs (Centro 
O ti Mi t )Operativo Misto).
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•• COM is an operative decentralized COM is an operative decentralized 
structure depending on the structure depending on the CCSCCSstructure depending on the structure depending on the CCS.CCS.

•• The constitution of The constitution of a a COM is COM is 
imp t t t  ffi i tl  i  imp t t t  ffi i tl  i  important to efficiently organize important to efficiently organize 
relieves on the affected relieves on the affected territories.territories.

•• COM is intended to react quickly to COM is intended to react quickly to 
local demands and local demands and to to guarantee guarantee the the gg
needed coordination.needed coordination.
 For instance  Reggio Calabria has 19  For instance, Reggio Calabria has 19 
COMs.

SRFG 03/05/2010 
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How to Collect User How to Collect User 
Requirements in a real projectRequirements in a real project

•• Before starting learn about your Before starting learn about your 
d  d  d d l dl dproduct product and and usersusers involvedinvolved

•• D fi  th d  t l  d D fi  th d  t l  d •• Define methods, protocols and Define methods, protocols and 
prepare all prepare all the the activitiesactivitiesprepare all prepare all the the activitiesactivities

•• PerformPerform the the activitiesactivities
•• AnalyseAnalyse the datathe data

SRFG 03/05/2010 
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Incremental design of  the 
components of the system, with a 
step-by-step realization of :p y p

• Mock-Ups
• Working Prototypes

The evaluation of

INNOVATE

User Requirements allows 
to understand how the 
final user should interact 

USER
CENTERED

with the system :
• Scenarios Analysis

• Task Analysis
U C A l iCENTERED

DESIGN
• Use Case Analysis

Iterative evaluation
and refinement of the 
prototyipes 

A twofold approach :
Top-Down = used to get information regarding the related works
Bottom-Up = used to get requirements from the practical work carried 
in the field.
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Related Work Related Work 
(Top(Top--down)down)
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qq
Elicitation Elicitation ApproachApproach
•• “Top down”“Top down”

 Regulations, laws, initiatives and 
projects on a European basisprojects on a European basis

•• “Bottom up”“Bottom up”
 Case study: EM of Civil Protection

Experience of users and system  Experience of users and system 
engineers

SRFG 03/05/2010 
WORKPAD Project
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•• Analysis Analysis ofof Emergency Management in Emergency Management in 
otherother European countriesEuropean countriesotherother European countriesEuropean countries
•• Austria, Czech Austria, Czech RepublicRepublic, Spain, Spain
A l i  A l i  ff EU EU l til ti ii•• Analysis Analysis ofof EU EU regulationsregulations concerningconcerning
Emergency ManagementEmergency Management
•• MIC, CECIS, Training ProgramMIC, CECIS, Training Program

•• Analysis Analysis ofof relatedrelated European ProjectsEuropean ProjectsAnalysis Analysis ofof relatedrelated European ProjectsEuropean Projects
•• Amira, Amira, OasisOasis, Pompei …, Pompei …

SRFG 03/05/2010 
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D l dD l d HM  HM  hh•• DeployedDeployed HMI HMI techniquestechniques
 User group categorisation User group categorisation
 Semi-structured interviews
 Focus groups Focus groups
 Scenario development
Storyboards Storyboards

 Hierarchical task analysis
U bilit t t Usability tests
 Mock-ups and real prototypes

SRFG 03/05/2010 
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•• Interviewing is a technique that involves Interviewing is a technique that involves 
structuredstructured or or unstructuredunstructured discussion discussion structuredstructured or or unstructuredunstructured discussion discussion 
between requirement engineers and potential between requirement engineers and potential 
users of the application or users of the application or system.system.f ppf pp y m.y m.

d   b  d d f d   b  d d f •• Structured interviews can be conducted if Structured interviews can be conducted if 
the requirements engineer already has a the requirements engineer already has a 
f i l  d k l d  b t th  '  f i l  d k l d  b t th  '  fairly good knowledge about the user's fairly good knowledge about the user's 
requirements.requirements.

SRFG 03/05/2010 
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WORKPAD InterviewsWORKPAD Interviews

•• SemiSemi--structuredstructured interviewsinterviews using using 
prepared prepared set of set of questionsquestionsprepared prepared set of set of questions.questions.

•• OpenOpen--end end discussiondiscussion withwith thethe
t ti l t ti l potential potential useruser..

•• QuestionsQuestions areare includedincluded in in thetheQuestionsQuestions areare includedincluded in in thethe
Interview FormInterview Form combinedcombined withwith
Interview Interview GuidelinesGuidelinesInterview Interview GuidelinesGuidelines..

•• Interview Interview guidelinesguidelines providedprovided
i t tii t ti ff thth d td tinstructionsinstructions forfor thethe moderatormoderator..

SRFG 03/05/2010 
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Interview Interview GuidelinesGuidelines -- ExampleExample

• The moderator is the leader of the interview and guides the 
potential user through the personal interview by asking questions p g p y g q
that are specified in this document. The answers are recorded 
by one more person who also takes part to the interview. The 
interview is videotaped and tape-recorded by a third (technical) interview is videotaped and tape recorded by a third (technical) 
person, so that all statements are backed up.

• The moderator gives a short summary about the WORKPAD 
project to the users. The WORKPAD project aims at building 
and developing an innovative software infrastructure (software, 
models, services, etc.) for supporting collaborative work of 
human operators in emergency/disaster scenarios....p g y

SRFG 03/05/2010 
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Interview Form Interview Form -- ExampleExample

Date:

N f th i t i dName of the interviewed 
person:

Organisation:

P iti i th i tiPosition in the organisation

Moderator:

P t PPresent Persons: 

SRFG 03/05/2010 
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•• Calabria, November 22Calabria, November 22--24, 200624, 2006
•• 32 32 interviewsinterviews3  3  interviewsinterviews
•• 3 3 expertsexperts involvedinvolved
•• User User groupsgroups•• User User groupsgroups

 Public Security
P bli  Ad i i t ti O t Public Administation Operators

 Voluntary Service
Essential Services Essential Services

 Professional Orders
Health Board Health Board

 Regional Technical Services
SRFG 03/05/2010 
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•• ResultsResults:: a a collectioncollection ofof ((unstructuredunstructured) ) •• ResultsResults:: a a collectioncollection ofof ((unstructuredunstructured) ) 
informationinformation usefuluseful toto ::
1. Collect user requirements.
2. Understand how Homeland Security works.
3. Get information about existing infrastructures.

SRFG 03/05/2010 
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•• 1) User Group Definition1) User Group Definition
 Question 1: What are your main responsibilities within 

this organisation ? 
 Question 2: In what kind of emergencies is your 

organisation involved ?
Q ti  3 Wh t i   l  d i    ?  Question 3: What is your role during an emergency ? 
In which phase of an emergency are you involved ?
Question 4: Do you know the statistical frequency  Question 4: Do you know the statistical frequency 
according to which an emergency happens in your 
territory ?y

SRFG 03/05/2010 
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•• At this point (it depends by the user), the At this point (it depends by the user), the 
interview is divided in two trunks: the first one interview is divided in two trunks: the first one interview is divided in two trunks: the first one interview is divided in two trunks: the first one 
concerns frontconcerns front--end users, whilst the second one end users, whilst the second one 
focuses on backfocuses on back--end users  end users  focuses on backfocuses on back end users. end users. 

•• The main purpose is to involve the user in the The main purpose is to involve the user in the 
context of an emergency  creating a kind of context of an emergency  creating a kind of context of an emergency, creating a kind of context of an emergency, creating a kind of 
“implicit scenario”.“implicit scenario”.

•• The target is to investigate which steps a user The target is to investigate which steps a user 
performs when preparing himself to face the performs when preparing himself to face the 
emergency.emergency.

SRFG 03/05/2010 
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•• 2A) Front2A) Front--End Users (End Users (Shortly after the Shortly after the 
emergency has happenedemergency has happened))emergency has happenedemergency has happened))
 Question 5a: Which steps do you perform shortly 

f  h   h  h d after the emergency has happened ?
 Question 6a: What kind of information (related to the 

emergency) do you get from the control centre ?emergency) do you get from the control centre ?
 Question 7a: How long is the front-end team actively 

involved in this phase of the emergency (average) ?involved in this phase of the emergency (average) ?
 Question 8a: What kind of information do you 

exchange with other members of the team during the g g
transport to the place where the emergency has 
happened ?

SRFG 03/05/2010 
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•• 2A) Front2A) Front--End Users (End Users (During the During the 
emergencyemergency))emergencyemergency))
 Question 9a: Describe the composition of the team 

d h   l  f h   b  ll d and the various roles of the team members allocated 
to them during the emergency.
Question 10a: What kind of technical devices do you  Question 10a: What kind of technical devices do you 
currently use in emergencies ?

 Question 11a: How do you communicate with the other  Question 11a: How do you communicate with the other 
team members and the back-end centre? 
 Does your team use a separate communication channel ?

SRFG 03/05/2010 
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•• 2A) Front2A) Front--End Users (End Users (During the During the 
emergencyemergency))emergencyemergency))
 Question 12a: What kind of technology do you 

l   / f    currently use in/after emergency situations ?
 Question 13a: What kind of information (and in which 

form) do you exchange with the team leader ? form) do you exchange with the team leader ? 
 Question 14a: Do you co-operate with members of 

other organizations ? (for example police  etc ) ? other organizations ? (for example police, etc.) ? 
 Do you exchange information and/or data ? 

 Do you share a common technology ?Do you share a common technology ?

SRFG 03/05/2010 
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•• 2B) Back2B) Back--End Users (End Users (Shortly after the Shortly after the 
emergency has happenedemergency has happened))emergency has happenedemergency has happened))
 Question 5b: Which steps do you perform shortly 

f  h   h  h d after the emergency has happened ?
 Question 6b: How much time are the back-end team 

actively involved in this phase of the emergency actively involved in this phase of the emergency 
(average) ?

 Question 7b: What kind of information do you send to  Question 7b: What kind of information do you send to 
front-end operators, who have to prepare them to 
face the emergency ?

 Question 8b: In what way do you obtain such 
information and in which format ?

SRFG 03/05/2010 
WORKPAD Project
Requirements  Engineering 36



W

PLL ff OK

R

P A

DListList ofof questionsquestions
2B) B k2B) B k E d U  (E d U  (D i  th  D i  th  •• 2B) Back2B) Back--End Users (End Users (During the During the 
emergencyemergency))
 Question 9b: What kind of technical devices do you 

use for the communication with the front-end 
operators ?

 Question 10b: What kind of communication technology 
d    ?do you use ?
 Does your team use a separate communication channel ?

Q ti  11b D  th  i ti  t k  l  ith  Question 11b: Does the communication take place with 
a particular team member(s) or can you communicate 
arbitrarily with everybody (how strict are the y y y (
hierarchical and the communication structures defined 
within your organisation) ?

SRFG 03/05/2010 
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•• 2B) Back2B) Back--End Users (End Users (During the During the 
emergencyemergency))emergencyemergency))
 Question 12b: What kind of information do you send 

to the front end users ?to the front-end users ?
 Question 13b: What kind of information do you 

receive from the front-end users ?receive from the front end users ?
 Question 14b: Do you share technology and data with 

other organizations ? g
 Which kind of data / technology ?

 In which way does this exchange of information take place ?

SRFG 03/05/2010 
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•• 3) Last questions are the same for each 3) Last questions are the same for each 
kind of userkind of userkind of userkind of user
 Question 16: Do you currently use Geographic 

Information Systems (GIS) ?Information Systems (GIS) ?
 If yes, which software and data do you use ?

Question 17: Do you think that the devices and  Question 17: Do you think that the devices and 
technologies used to face the emergency are conform 
to the purpose for which they are used ?p p y

 Question 18: What do you think would be a big 
improvement concerning the technology part ?
 What kind of improvement would you propose ?

SRFG 03/05/2010 
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How to Collect UserHow to Collect User
Requirements in a real projectRequirements in a real project

•• Before starting learn about your Before starting learn about your 
d  d  d d l dl dproduct product and and usersusers involvedinvolved

•• D fi  th d  t l  d D fi  th d  t l  d •• Define methods, protocols and Define methods, protocols and 
prepare all prepare all the the activitiesactivitiesprepare all prepare all the the activitiesactivities

•• PerformPerform the the activitiesactivities
•• AnalyseAnalyse the datathe data

SRFG 03/05/2010 
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•• Public Security Public Security or anizations or anizations are in first line in the are in first line in the •• Public Security Public Security organizations organizations are in first line in the are in first line in the 

emergency managementemergency management
 Usually they are in charge to collect warning signals sent byy y g g g y

people.
 They immediately reach the place stricken to analyze the 

situation.
•• Each public Each public security organization security organization perform its own specific perform its own specific 

taskstasks
P li  d C bi  t  th  i t  f  Policemen and Carabineers guarantee the maintenance of 
people security.

 The urban police deals with traffic.
 Fire Brigade coordinates actions on the field suggesting to 

Prefecture what actions should be done.
•• Each Public Security organization provides a control room Each Public Security organization provides a control room y g py g p

which communicate both with the CCS and COMs and with which communicate both with the CCS and COMs and with 
operators on the field.operators on the field.
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•• Each COM differs from any other…Each COM differs from any other…
 Some COMs are fully equipped with 
local network, laptop computers and local network, laptop computers and 
internet…
S m  th s d  n t v n h v  int n t  Some others do not even have internet 
access: they may communicate and get 
f  l   hinformation only by phone.
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•• TheyThey havehave specialisticspecialistic competencescompetences in in 
specificspecific sectorssectors ((forfor exampleexample   specificspecific sectorssectors ((forfor exampleexample, , 
A.N.A.S. A.N.A.S. forfor road management)road management)

•• EachEach essentialessential service service organizationorganization•• EachEach essentialessential service service organizationorganization
takestakes part in part in anan emergencyemergency wheneverwhenever
itsits skillsskills are are requestedrequesteditsits skillsskills are are requestedrequested..

•• TheyThey communicatecommunicate throughthrough mobile mobile 
hhphonesphones..
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•• Some Some organizations organizations 
(i.e. R.F.I. (i.e. R.F.I. –– Italian Italian (i.e. R.F.I. (i.e. R.F.I. Italian Italian 
Railway Networks) Railway Networks) 
have got have got precise precise gg pp
action action plans for plans for 
emergencies.emergencies.
 For example this 

figure depicts the 
workflow to deal 
with emergencies 
happened inside happened inside 
tunnels.
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•• The Voluntary The Voluntary organizations cooperate organizations cooperate with with 
Homeland Security in Homeland Security in the first the first aid response.aid response.yy pp
 Their rule is fundamental: they can support 

people and institutional territorial forces.p p
•• Some organizations are characterized by Some organizations are characterized by 

high specializations: dog high specializations: dog units, units, free divers, free divers, 
di  t  tdi  t  tradio amateurs, etc…radio amateurs, etc…

•• They They communicate mainly using communicate mainly using transceivers transceivers 
d d bil  hbil  h
yy yy

and and mobile phones.mobile phones.
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•• It takes part to all emergencies It takes part to all emergencies p gp g
where public health is involvedwhere public health is involved

Often Public Health and v lunteers  Often Public Health and volunteers 
overlap in interventions.

•• The communication always happens The communication always happens 
through phones  through phones  through phones. through phones. 
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•• Professional Professional orders orders are composed by are composed by 
qualified qualified persons (Geologists  Architects  persons (Geologists  Architects  qualified qualified persons (Geologists, Architects, persons (Geologists, Architects, 
Engineers, Druggists etc.)Engineers, Druggists etc.)

•• Usually  Usually  they they aren’t directly involved aren’t directly involved by by •• Usually, Usually, they they aren t directly involved aren t directly involved by by 
Prefecture in the majority of emergenciesPrefecture in the majority of emergencies

E h f l   b  hi lf i h   Each freelancer act by himself without 
coordination when he/she realizes he/she can 
be usefulbe useful.
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•• At BackAt Back--endend
 Usually  control rooms have an informative  Usually, control rooms have an informative 

system where data collected about emergency 
are stored.

 This information is not directly shared among 
organizations.

At F tAt F t dd•• At FrontAt Front--endend
 Currently, inside a team the communication 

t k  l  b  t i  d bil  htakes place by transceivers and mobile phones.
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Focus Focus GroupsGroups

•• Six/ten individuals are brought together to Six/ten individuals are brought together to 
discuss their experiences or opinions around discuss their experiences or opinions around u p p uu p p u
topics introduced by a moderator.topics introduced by a moderator.

•• It is used for having a quick understanding of It is used for having a quick understanding of •• It is used for having a quick understanding of It is used for having a quick understanding of 
user’s perception about a user’s perception about a topictopic..

f lf l•• VeryVery usefuluseful
 to individuate with precision problems and possiblep p p

solutions not still clear
 to build user scenarios and to perform task analysis
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HowHow isis activatedactivated eacheach
organizationorganization??
•• The The activation of the organizations involved activation of the organizations involved 

happens with a ‘chain of phone calls’happens with a ‘chain of phone calls’happens with a chain of phone calls ...happens with a chain of phone calls ...
•• ...often a ‘chain of phone calls’ can distort ...often a ‘chain of phone calls’ can distort 

the informationthe informationthe information...the information...
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HowHow toto obtainobtain information information 
and dataand data??
•• When an emergency happens, When an emergency happens, 

ntl  ntl  th  nl   t  th  nl   t  currently currently the only way to the only way to 
exchange exchange information information is through is through gg gg
mobile mobile phones.phones.
Thi  h  b  th  Thi  h  b  th  •• This happens because the This happens because the 
collected data are collected data are considered as considered as 
“strictly “strictly reserved”...reserved”...
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The WORKPAD The WORKPAD solutionsolution
forfor the the backback--endend sideside
•• WORKPAD Project WORKPAD Project proposesproposes toto
““buildbuild” a ” a gridgrid ofof systemssystems wherewhere eacheachbuildbuild  a  a gridgrid ofof systemssystems wherewhere eacheach
operatoroperator can can getget or set or set relevantrelevant
information information toto the situation the situation facedfacedinformation information toto the situation the situation faced…faced…

•• …this…this information information willwill bebe potentiallypotentially
d d th  th  t kt k

p yp y
spread spread overover the the network…network…

•• soso   thisthis couldcould guaranteeguarantee a a …so…so, , thisthis couldcould guaranteeguarantee a a 
consistentconsistent gaingain ofof timetime in the in the 
managmentmanagment ofof the the emergencyemergencymanagmentmanagment ofof the the emergencyemergency……
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HowHow do do communicatecommunicate the the 
membersmembers ofof a team? (1)a team? (1)
•• On the On the frontfront--endend side, side, usersusers havehave

underlinedunderlined some some problemsproblemsunderlinedunderlined some some problems…problems…
• The radio communication often 
dead so they are forced to use mobile dead…so they are forced to use mobile 
phones…
unfortunately in a lot of zones the • …unfortunately in a lot of zones the 

mobile phones don't have field…
•• So  a So  a big improvement concerning the big improvement concerning the •• So, a So, a big improvement concerning the big improvement concerning the 

way to communicate would be very way to communicate would be very 
usefulusefuluseful...useful...
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How do communicate the How do communicate the 
members of a team? (2)members of a team? (2)
•• MoreoverMoreover, , therethere isis a a greatgreat difficultydifficulty toto

communicatecommunicate withwith membersmembers ofof otherothercommunicatecommunicate withwith membersmembers ofof otherother
organizations…organizations…

•• thisthis happenshappens becausebecause eacheach team team useuse a a •• …this…this happenshappens becausebecause eacheach team team useuse a a 
dedicateddedicated frequencyfrequency toto talk talk toto everyevery
otherotherotherother..

• Currently it doesn’t exist a way for putting in 
communication two Teams Leaders (exceptcommunication two Teams Leaders (except
through mobile phone, if the phone number is
known). 
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How do communicate the How do communicate the 
members of a team? (3)members of a team? (3)
•• ItIt isis importantimportant toto note note thatthat the the 

communicationcommunication MUST BE MUST BE dedicateddedicated forforcommunicationcommunication MUST BE MUST BE dedicateddedicated forfor
allall the team the team belongingbelonging toto the the samesame
or anizationor anization ((thisthis isis a a USER REQUESTUSER REQUEST))organizationorganization ((thisthis isis a a USER REQUESTUSER REQUEST))

•• Some Some organizationsorganizations ((asas the State the State Some Some organizationsorganizations ((asas the State the State 
ForestForest CorpCorp) are ) are lookinglooking forfor a a tooltool thatthat
notnot onlyonly allowsallows toto communicatecommunicate   butbutnotnot onlyonly allowsallows toto communicatecommunicate, , butbut
alsoalso havehave visualvisual information…exactlyinformation…exactly a a 
PDAPDAPDAPDA
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The WORKPAD The WORKPAD solutionsolution forfor
the the frontfront--endend sideside
•• The WORKPAD project The WORKPAD project proposesproposes toto equipequip eacheach team team membermember

withwith handheldhandheld devicesdevices ((PDAsPDAs), ), thatthat enableenable toto executeexecute some some 
operationsoperationsoperations…operations…

•• …moreover…moreover, Team Leader’s , Team Leader’s devicedevice couldcould bebe connectedconnected usingusing a a 
satellite satellite channel…thechannel…the team’s team’s membersmembers couldcould constituteconstitute anan
dd hh n t k inn t k in thithi   llll th  th  limitlimit n ninn nin th  th  adad--hochoc network…innetwork…in thisthis way way allall the the limitslimits concerningconcerning the the 

“dead” “dead” ofof the radio the radio communicationcommunication wouldwould bebe overcomeovercome ……
•• …the…the Team Leader’s Team Leader’s devicedevice couldcould bebe connectedconnected withwith the the 

backback--endend peerpeer, in , in orderorder toto obtainobtain the information the information toto face face 
the the emergency…emergency…

•• thethe Team Leader’s Team Leader’s devicedevice coordinatescoordinates the the otherother team team …the…the Team Leader s Team Leader s devicedevice coordinatescoordinates the the otherother team team 
membermember’s ’s devicesdevices byby providingproviding appropriate information (appropriate information (forfor
exampleexample, , cartographycartography))
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ExampleExample ofof a a UserUser
RequirementRequirement

ID B-4

Title The BE must integrate various data sources and provide them through a well-
k i t fknown interface.

Description To alleviate information access and to address interoperability, well-known
interfaces – ideally based on standards – must be provided at the WORKPAD
BE By this the BE abstracts from logical and physical data models andBE. By this, the BE abstracts from logical and physical data models and
implementations of data providers such that they are not visible to knowledge
consumers.

Classification BClassification B

Significance Must

Priority 1

Relevancy X/true

Source I

Dependency G-3 G-12Dependency G-3, G-12

Evaluation Ver
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ExampleExample ofof a a UserUser
RequirementRequirement

ID F-10

Title FE application must include some basic GIS functionality.

Description It must be possible to deliver geographic data to the FE entities and to present it
accordingly.

Classification F

Significance Must

Priority 1

Relevancy X/true

Source U

Dependency G-3, B-14

Evaluation Val
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•• DeployedDeployed HMI HMI techniquestechniquesDeployedDeployed HMI HMI techniquestechniques
 User group categorisation
St t d i t i Structured interviews

 Focus groups
 d l Scenario development

 Storyboardsy
 Hierarchical task analysis
 Usability testsUsability tests

 Mock-ups and real prototypes
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RefinementRefinement ofof User User RequirementsRequirementsRefinementRefinement ofof User User RequirementsRequirements

• User Requirements need to be improved more and more...
• ...alone, the interview techniques are unable to go in depth , q g p

about users tasks and requirements

SOLUTION???SOLUTION???

ScenarioScenario--based Requirements Analysis Method (SCRAM)based Requirements Analysis Method (SCRAM)
• A scenario is a description that envisions a person's A scenario is a description that envisions a person s 

interaction with a system.
• A scenario can be plain text/narrative. However, it can be

d b  k h  d  h  k h  d augmented by sketches and pictures. The sketches and 
pictures are called storyboards.

• Note that detail can help make the events in the scenario Note that detail can help make the events in the scenario 
seem more real.



User ScenariosUser ScenariosUser ScenariosUser Scenarios
• Scenarios can help to identify characteristics of the user thatc nar can h p t nt fy charact r t c f th  u r that

may impact the design and the tasks that the system needs to
support.

• Scenarios force us to think about the design in detail and notice
potential problems before they happen; we can therefore verify
whether the design would make sense to the user and whether the wh th r th  s gn wou ma s ns to th  us r an  wh th r th  
proposed implementation architectures would work.

•• MoreoverMoreover, , scenariosscenarios can can bebe usedused toto::

 Communicate with others (e.g. designers, clients, users)
 Validate other models

 A detailed scenario can be 'played' against other models e.g. task and dialog
models.

Express dynamics Express dynamics
 Mere screenshots and pictures primarily give a sense of the appearance of the 

system. A scenario can give a sense of the behavior of the system.

•• Note Note thatthat scenariosscenarios can can bebe usedused and and reusedreused throughoutthroughout the design the design 
processprocess



    RKP D  RKP DUser User Scenarios in WORKPADScenarios in WORKPAD
•• St t d St t d (f m l) n i : itt n  t xt l d ipti n  (f m l) n i : itt n  t xt l d ipti n  •• Structured Structured (formal) scenarios: written, textual descriptions (formal) scenarios: written, textual descriptions 

and structured in a scenario description and structured in a scenario description formform
 Two main scenarios : Earthquake and Floodwo ma n scenar os  Earthqua e and F ood

Their Their aim is to serve as the basis for:aim is to serve as the basis for:
•• A better definition of users and user groupsA better definition of users and user groups
•• Task Analysis, Use Cases Task Analysis, Use Cases and UML modellingand UML modelling
•• Show cases : validation and testShow cases : validation and test

ScenariosScenarios havehave beenbeen organizedorganized asas followfollow ::gg
 giving a brief introduction to the scope;
 containing scenario title, relevant emergency phase, main goal, 

duration, actors, initial state, final state, and dependencies;
 designing UML activity diagrams depicting the sequence of involved 

high-level activities.g
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Scenario Earthquake

Phase Response Phase

Main goal First aid to population

Duration 2-3 days

Actors National and regional Civil Protection Departments, Police (State Police, Carabinieri, etc.), Hygenic
Public Health department, Voluntary Services, Transportation & Infrastructure (e.g., Railway) 
P id Fi B i d St t F t CProviders, Fire Brigades, State Forest Corp

Initial State Emergency incident  notification about seismic activities

Final State Teams are present in the field and received appropriate commands

Dependencies Predecessor to second phase (Short-term Recovery Phase)

Task overview See Figure : Macro Description of the Response phase processTask overview See Figure : Macro Description of the Response phase process
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Scenario Flood
Phase Short-term Recovery Phase
Main goal Recovery of the affected area, restoring infrastructure/essential service
Duration 14 days
Actors DPC (national and regional), Fire Brigades, Army, Police (State Police and 

Carabinieri), Hygienic Public Health department, Voluntary Services, Transportation 
& Infrastructure Providers, State Forest Corp

I iti l St t I iti l i t i id d it ti i t bili d li i diti t tInitial State Initial assistance is provided, situation is stabilised  living conditions can not yet 
be sufficiently provided

Final State Basic living conditions can be provided up to a certain degree  CCS are closed

Dependencies Ancestor to response phase and predecessor to further long-term recovery phases

Task overview See Figure : Macro description of the Short-Term Recovery phase process g p y p p
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Storyboards and HTA for Storyboards and HTA for 
the Earthquake Scenariothe Earthquake Scenario
•• Some storyboards have been derived from earthquake scenarioSome storyboards have been derived from earthquake scenario

•• Each storyboard is analyzed through HTA  that describes the Each storyboard is analyzed through HTA  that describes the Each storyboard is analyzed through HTA, that describes the Each storyboard is analyzed through HTA, that describes the 
lowlow--level tasks performed by the actor involved to reach the level tasks performed by the actor involved to reach the 
goal proposed.goal proposed.

•• In order to understand better the analysis carried out, we In order to understand better the analysis carried out, we 
propose a summary of the earthquake scenario used for obtain propose a summary of the earthquake scenario used for obtain 
storyboards: storyboards: storyboards: storyboards: 

““At 10:30 A.M. a violent earthquake of 6 degree on the Richter scale At 10:30 A.M. a violent earthquake of 6 degree on the Richter scale 
hit the south of Italy, with severe damages in a hit the south of Italy, with severe damages in a CalabrianCalabrian town of town of 
34.000 inhabitants. Furthermore, it is reported that the earthquake has 34.000 inhabitants. Furthermore, it is reported that the earthquake has 
provoked damages to things and people in many other provoked damages to things and people in many other CalabrianCalabrian cities.”cities.”..
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Storyboard Restore Storyboard Restore 
Railway Service"Railway Service"
•• Actor :Actor : Ferrovie dello Stato (State Ferrovie dello Stato (State RailwaysRailways))

•• Phase :Phase : Response and ShortResponse and Short--Term Recovery PhaseTerm Recovery PhasePhase :Phase : Response and ShortResponse and Short Term Recovery PhaseTerm Recovery Phase

•• Initial State : Initial State : The COM which was opened in the catastrophe The COM which was opened in the catastrophe 
zone alerts the State Railways of the city. This heavy zone alerts the State Railways of the city. This heavy y f y yy f y y
downpour has provoked an interruption of the electricity in some downpour has provoked an interruption of the electricity in some 
areas of the city and therefore created problems to the areas of the city and therefore created problems to the 
railway practicability  A shortrailway practicability  A short--circuit caused fire on a circuit caused fire on a railway practicability. A shortrailway practicability. A short--circuit caused fire on a circuit caused fire on a 
passengers train standing in a gallery.passengers train standing in a gallery.

•• Relevant Conditions : Relevant Conditions : Fire Brigade, Police and Red Cross have Fire Brigade, Police and Red Cross have g ,g ,
already been alerted to intervene and lead the operations of already been alerted to intervene and lead the operations of 
first help at the operational area. Volunteers of Civil Protection first help at the operational area. Volunteers of Civil Protection 
also join themalso join themalso join them.also join them.

•• Final State :Final State : The railway service can again be activated.The railway service can again be activated.
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Storyboard Restore Storyboard Restore 
Railway Service"Railway Service"
•• Main Goal :Main Goal : Restore the railway serviceRestore the railway service

•• Duration :Duration : 22--3 hours3 hoursDuration :Duration : 22 3 hours3 hours

•• Dependencies :Dependencies :

Fi  B i d fi   ith f ti i  f St t  R il   Fire Brigade: firemen move with functionaries of State Railways 
into the gallery. Their task is to extinguish the fire and to 
evacuate all people out of the train.

 Voluntary Associations: the people who have been evacuated are 
transported out of the gallery by volunteers who afterwards give 
them assistance.

 Police: policemen secure the area in order to guarantee maintenance 
of the public security.

 Red Cross: Red Cross operators move with functionaries of State  Red Cross  Red Cross operators move with functionaries of State 
Railways into the gallery in order to conduct the operations of first 
help. The ambulances stay outside the gallery.
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Plan of Execution:
•Plan 0 : Do 1, 2, 3, 4, 5 in this order.
•Plan 2 : Do 2.1, 2.2, 2.3 in any order.y
•Plan 2.1 : Repeat 2.1.1 and 2.1.2 in this order
while all available functionaries haven’t been alerted to go on the place stricken.
•Plan 2.2 : Do 2.2.1; then do 2.2.2 and 2.2.3 in any order
•Plan 3 : Do 3 1 and 3 2 in any order Then do 3 3 and 3 4 in this order•Plan 3 : Do 3.1 and 3.2 in any order. Then do 3.3 and 3.4 in this order.
•Plan 4 : Do 4.1, 4.2 in this order. Then, if 4.2 has been successful, do 4.3; else do 4.4.
•Plan 4.1 : Do 4.1.1, 4.1.2 in this order.
•Plan 4.4 : Do 4.4.1, 4.4.2 in this order.
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Storyboard Evacuation Storyboard Evacuation 
of People"of People"
•• Actor :Actor : VigiliVigili del del FuocoFuoco (Fire Brigade)(Fire Brigade)

•• Phase :Phase : Response PhaseResponse PhasePhase :Phase : Response PhaseResponse Phase

•• Initial State : Initial State : The Fire Brigade headquarter of the zone is The Fire Brigade headquarter of the zone is 
alerted by the Regional Civil Protection Department. In a alerted by the Regional Civil Protection Department. In a y g p my g p m
building of 6 floors, 7 building of 6 floors, 7 kilometerskilometers out of the city centre, water out of the city centre, water 
has partially flooded the ground floor (not inhabited). 40 people has partially flooded the ground floor (not inhabited). 40 people 
are captured are captured -- women  elderly and children  The number of the women  elderly and children  The number of the are captured are captured -- women, elderly and children. The number of the women, elderly and children. The number of the 
wounded people is not yet known.wounded people is not yet known.

•• Relevant Conditions : Relevant Conditions : Two ambulances move to the operational Two ambulances move to the operational m m pm m p
area. Some functionaries of Civil Protection are already at the area. Some functionaries of Civil Protection are already at the 
place to manage the situation. Two police teams have already place to manage the situation. Two police teams have already 
closed off the area in order to avoid safety problemsclosed off the area in order to avoid safety problemsclosed off the area in order to avoid safety problems.closed off the area in order to avoid safety problems.
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Storyboard Evacuation Storyboard Evacuation 
of People"of People"
•• Final State :Final State : The building must be evacuated in the shortest The building must be evacuated in the shortest 

possible time in order to rescue all inhabitants.possible time in order to rescue all inhabitants.

•• Main Goal :Main Goal : Rescue all people captured in the buildingRescue all people captured in the building

•• Duration :Duration : 44--5 hours5 hours

•• Dependencies :Dependencies :

 Civil Protection: At first functionaries of Civil Protection make a  Civil Protection: At first functionaries of Civil Protection make a 
census of inhabitants. After the arrival of the Fire Brigade at the 
operational area, their order is to give assistance to the already 
evacuated peopleevacuated people.

 Police: The policemen have a focus on maintenance of public 
security and on avoidance of rape. 
R d C  F i i  f R d C  i  h  h    Red Cross: Functionaries of Red Cross intervene when there are 
wounded people who have to be helped.
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Plan of Execution :
•Plan 0: Do 1, 2 in this order. When the fire trucks arrive on the place stricken, do 3., p ,
•Plan 1: Do 1.1, 1.2, 1.3 in the same time. Then do 1.4.
•Plan 1.1: Repeat 1.1.1, 1.1.2 in this order while all available functionaries haven’t been alerted to reach the
headquarters.
•Plan 1 2: Do 1 2 1 1 2 2 in this order•Plan 1.2: Do 1.2.1, 1.2.2 in this order.
•Plan 1.4: Do 1.4.1, 1.4.2 in any order. Then do 1.4.3, 1.4.4 in any order.
•Plan 3: Do 3.1, 3.2, 3.3 in this order.
•Plan 3.2: Do 3.2.1, 3.2.2, 3.2.3 in this order
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Storyboards and HTA for Storyboards and HTA for 
the Flood Scenariothe Flood Scenario
•• Some storyboards have been derived from flood scenarioSome storyboards have been derived from flood scenario

•• Each storyboard is analyzed through HTA  that describes the Each storyboard is analyzed through HTA  that describes the Each storyboard is analyzed through HTA, that describes the Each storyboard is analyzed through HTA, that describes the 
lowlow--level tasks performed by the actor involved to reach the level tasks performed by the actor involved to reach the 
goal proposed.goal proposed.

•• In order to understand better the analysis carried out, we In order to understand better the analysis carried out, we 
propose a summary of the earthquake scenario used for obtain propose a summary of the earthquake scenario used for obtain 
storyboards: storyboards: storyboards: storyboards: 

““During the night a violent and unexpected downpour hit a During the night a violent and unexpected downpour hit a CalabrianCalabrian town town 
of 34.000 inhabitants. The town is flooded, which makes the lifesaving of 34.000 inhabitants. The town is flooded, which makes the lifesaving 
operations difficult.”operations difficult.”
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Storyboard Verifying the Storyboard Verifying the 
habitability"habitability"
•• Actor :Actor : Civil ProtectionCivil Protection

•• Phase :Phase : Response PhaseResponse PhasePhase :Phase : Response PhaseResponse Phase

•• Initial State : Initial State : S.O.U.R. is alerted by the CCS activated in S.O.U.R. is alerted by the CCS activated in 
prefecture. According to some notifications of citizens, the prefecture. According to some notifications of citizens, the p f g m f f ,p f g m f f ,
violent downpour that hit the city in the night has provoked the violent downpour that hit the city in the night has provoked the 
collapse of some pillars in a building of 6 floors situated in the collapse of some pillars in a building of 6 floors situated in the 
city centre  It is necessary to go to the place to verify the city centre  It is necessary to go to the place to verify the city centre. It is necessary to go to the place to verify the city centre. It is necessary to go to the place to verify the 
habitability (fitness for habitation) of the building.habitability (fitness for habitation) of the building.

•• Relevant Conditions : Relevant Conditions : Since the great distance of the S.O.U.R. Since the great distance of the S.O.U.R. g fg f
from the city affected by the emergency, it would be desirable from the city affected by the emergency, it would be desirable 
to involve the Civil Protection Detachment of the city.to involve the Civil Protection Detachment of the city.
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Storyboard Verifying the Storyboard Verifying the 
habitability"habitability"
•• Final State :Final State : The habitability of the building must be verified in The habitability of the building must be verified in 

the briefest possible time and the CCS must be informed about the briefest possible time and the CCS must be informed about 
h  l  f h  fh  l  f h  fthe results of the verification.the results of the verification.

•• Main Goal :Main Goal : Verify the habitability of a buildingVerify the habitability of a building

•• Duration :Duration : 22--3 hours3 hours

•• Dependencies :Dependencies :

 Civil Protection: It acts directly in the city involved in the 
emergency. It is coordinated by S.O.U.R.
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Verify the habitability (fitness
for habitation) of a building

of 6 floors

0.

Plan 0

1.
Send a suitable

team on the place

2.
Carry out the

necessary surveys

3.
Update the

situation

1.2.
Send a car to pick

up each operator of
the team

1.1.
Form a team of 2

functionaries of Civil
Protection and a technician

1.3.

Reach the
place

3.2.

Inform the S.O.U.R. about
the situation

3.1.
Transfer all the data

picked up to CCS through
the car of Civil Protection

Plan 1 Plan 2 Plan 3

the team

1.2.1.
Call by phone the Civil

Protection Detachment of the

1.2.2.
Ask to forward immediately
a car with driver to pick up

2.1.
Verify the

typology of the

2.2.
Analyze the
building on

2.3.
Compile the form of
h bit bilit f th

the car of Civil Protection

Plan 1.1 Plan 1.2 Plan 3.2

Protection Detachment of the
city involved in the emergency

a car with driver to pick up
the functionaries

typology of the
building

building on-
site

habitability for the
building analyzed

Plan 2.2

1.1.1.
Call by phone
a functionary

1.1.2.
Ask the

availability
to intervene

1.1.3.
Call by

phone a
technician

1.1.4.
Ask the

availability
to intervene

2.2.1.
Verify the

presence of
visible cracks

2.2.2.

Verify the presence
of pillars collapsed

2.2.3.
Verify the presence
of lesions to knots

of joint

3.2.1.
Call by phone the

S.O.U.R.

3.2.2.
Summarize the state of

habitability of every visited
building

Plan of Execution :
•Plan 0 : Do 1. When the Civil Protection staff arrives on
the place stricken do 2, 3 in this order.
•Plan 1 : Do 1.1, 1.2, 1.3 in this order.Plan 1 Do 1.1, 1.2, 1.3 in this order.
•Plan 1.1 : Repeat 1.1.1, 1.1.2 in this order while at least 2 functionaries haven’t been alerted
to intervene. Then repeat 1.1.3, 1.1.4 in this order while at least a technician hasn’t been alerted to intervene.
•Plan 2 : Do 2.1, 2.2, 2.3 in this order for the villa in which the collapse has happened. Then repeat these tasks while
all the buildings in the immediate proximities have not been verifiedall the buildings in the immediate proximities have not been verified.
•Plan 2.2 : Do 2.2.1, 2.2.2, 2.2.3 in any order.
•Plan 3 : Do 3.1, 3.2 in any order.
•Plan 3.2 : Do 3.2.1, 3.2.2 in this order.



W

PFF k k ll OK

R

P A

DFromFrom Task Task AnalysisAnalysis toto UseUse CasesCases
•• Th  d i  Th  d i  ff•• The design The design ofof ::

 scenarios (the macro level)
 storyboards (the medium level)
 task analysis (the micro level)
allows to define very detailed User Requirements allows to define very detailed User Requirements 
and Use Casesand Use Cases

I  WORKPAD U  R i t  h  b  I  WORKPAD U  R i t  h  b  •• In WORKPAD User Requirements have been In WORKPAD User Requirements have been 
categorized according to forms categories:categorized according to forms categories:
 general, communication, Back-End and Front-End.
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A A SummarySummary ofof finalfinal UserUser
llRequirementsRequirements listinglisting

GeneralGeneral (G(G))GeneralGeneral (G(G))

•• GG--33 The user must be able to access spatial as well as non-spatial 
information through one platform.

•• GG--1111 The user must be able to exploit the WORKPAD system in all 
kinds of disasters (natural, technical and man-made).

•• GG--1212 The user must be able to access relevant data-sources of 
different organizations involved in the emergency management process 
through WORKPAD.

•• GG--1717 The user must be supported in her relevant work-flows in 
emergency situations by appropriate and adaptive process management 
techniques within WORKPADtechniques within WORKPAD.

•• GG--2929 Usability issues shall be taken into account.

•• GG 3131 The user shall be able to get (quasi) real time and comprehensive •• GG--3131 The user shall be able to get (quasi) real-time and comprehensive 
information about the current status of the situation.

•• GG--3737 The user shall be supported in her coordination activities by pp y
geographic data.



A A SummarySummary ofof finalfinal UserUser
llRequirementsRequirements listinglisting

CommunicationCommunication (C(C))

•• CC--11 By using WORKPAD, the user must be able to be connected between 
d ff   l d   different organizations involved in an emergency..

•• CC--44 The user’s communication must be guaranteed via fault-tolerant network 
servicesservices.

•• CC--66 The user must not notice dynamic joins or leaves of network nodes; 
instead the network must be able to (re-)configure itself.

BackBack--EndEnd (B)(B)( )( )
•• BB--44 The user must be able to access various data sources integrated in the 

BE through a well-known interface.

•• BB--1111 Users must be able to get notifications about (generic) information 
updates at the inter-organizational level related to subscriptions.

BB 1414 h    b  bl    h  d  f  h  BE•• BB--1414 The user must be able to query geographic data from the BE..



A A SummarySummary ofof finalfinal UserUser
llRequirementsRequirements listinglisting

FrontFront--EndEnd (F(F))FrontFront EndEnd (F(F))

•• FF--11 The users in FE teams must be able to electronically communicate 
with the BE and request data.

•• FF--22 The users in FE teams must be able to deliver information to the 
BE.

•• FF--77 The user must be supported by notification mechanisms.

•• FF--99 Information must be presented to the user in an appropriate, 
user friendly (i e  usable) wayuser-friendly (i.e. usable) way.

•• FF--2020 The users of FE teams should be supported by the WORKPAD 
system in collaboration, data exchange, and the exploitation of y , g , p
distributed services and information when operating in the field.

•• FF--2121 The user must be able to communicate with other team members 
via text\audio messagesvia text\audio messages.

•• FF--2424 The user must be provided with current positions of objects (e.g., 
vehicles,buildings) or persons (other team members) of interest., g ) p ( )

• F-25 The user must be able to create, modify, or annotate points of 
interests on a digital map.



User Requirements serves as User Requirements serves as 
i t f  th   i t f  th   input for the use cases…input for the use cases…

d S t  R i t  d S t  R i t  …and System Requirements …and System Requirements 
are the outputsare the outputsare the outputs.are the outputs.
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U C  Di fSRFG Use Case Diagram of
the overall system
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Focus on Use Case DiagramFocus on Use Case Diagram
of the main component of
the system :

SRFG 

the WorkList Handler



An An ExampleExample ofof System System RequirementRequirementAn An ExampleExample ofof System System RequirementRequirement
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