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Context of our work

for the Future Internet

http://www.choreos.eu

Part of the framework 7 EU funded CHOReOS project to implement
a framework for scalable choreography development.

Goal: “...enable domain experts to develop decentralized ultra-large
scale (ULS) solutions composed of heterogeneous services that
are adaptable and QoS (Quality-of-Service) aware”

How to provide user-centric processes to support the whole life
cycle of Service Oriented Computing systems from their:

— Design, to their development, up to their maintenance and
governance at run-time

Based on business scenarios — we will use a dynamic taxi
management example
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Choreography
« Service composition — Orchestration

— Services are arranged locally (centralized) to achieve a goal
according to predetermined business logic and execution order

— Often expressed in workflow notation such as BPEL
« Service composition - Choreography

— Services interact in a global scenario to achieve a goal without a
single point of control (decentralized)

— Protocol for direct peer-to-peer interaction (no orchestrator)

* Increased flexibility can deliver more adaptive service-based
systems that satisfy more ambition requirements of different quality

types.
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Requirements Challenges

1. Optimize the specification of choreography diagrams with respect
to system requirements;
— Design flexible choreographies that can be argued to satisfy
system requirements
2. Associate specified system requirements with choreography
activities in a choreography diagram,;
— To specify the required behaviour and qualities of choreography
activities in a model.

3. Enhance choreography diagrams with quality properties that trace
system requirements, to support analysis and monitoring facilities.

— Means to trace service qualities back to the originating quality
requirements on the systems.

— Taking requirements that are not monitorable and transforming
them into properties that are to show continued requirements
satisfaction.
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Requirements-led approach

* Future Internet vision — domain expert-centric process
« CHOReOS design components to specify QoS-aware service
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Expressing Natural Language Requirements

« Our experiences have shown that domain experts can write
functional requirements in natural language

 However we do not believe that they can express measurable
guality requirements such as performance and reliability as
effectively.

» Therefore, need for tool support for expressing quality requirements
with simple and clear Ul
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Expressing Natural Language Requirements

CHOReOS  File Admin

e b b

b ENENERE A

Requirement x JViewJ'EditRequiremem x

Satisfaction Arguments
Domain Properties

Requirements Clusters | Requirement ID: |-, Date: 5013-10-01 1714420 ™ |wpg

Requirement Name: | oo ) 05t 1o boarding taxi ime

//} LIS The user shall receive a prompt nofification of how long it will take for their taxi to arrive
Free-text —
How happy you will be if this requirement is met? Unconcerned 1 U 2 U 3e 4 U 5 U Extremely Happy

How unhappy you will be if this requirement is not met?  Unconcerned 100 20 3() 4 5() ExtremelyUnhappy

Add Quality || (% | Add Satisfaction Argument || %
Which of these is most important?

Quahty * Speed

Prompts - U Relial‘tiility
DECIded by / () Security

() Accuracy
prOjeCt Level of importance:
. High (4) I
COnSOFtlum Are any of the other qualities
important?
V| Accuracy Medium (3)
[] Security Select level

Very Low (1)

[] Reliability Low (2)
Medium (3)
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Clustering Requirements

« Users express requirements on systems rather than service
choreographies.

» Potential for requirements expressing similar functions or qualities —
overlaps and duplications need to be discovered and handled. (NB
surrogate for service consumers)

 We wanted to provide them with support to cluster similar
requirements that will map onto a single choreography diagram and
Its elements such as activities and roles.
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Clustering Requirements

Sort
Z s I TN PN - . T

=neo

EHORG OS  File Admin

[e——

GEEZ 29 a] | N\
Requirements | Requirements Cluster = I View/Edit Requirements Cluster x | \
Satisfaction Arguments
Domain Properties Date: | 3013-10-02 12:29.00.0 Export XML
Requirements Clusters
Cluster ID: | C0002 Cluster Name: |CoTaxiing Owner: |WF'8 |
Requirements Cluster:
D | Owner | Name | Description |sp |[A |R |8 |D.|
. MFRO0DBZ  WPa Booking receipt duration The user shall receive a taxi booking within an acceptable time 0 4 0 0 2. |&
Req uirements > |NFRO0B3 WP8  Securetax booking The user shall receive the taxi booking securely 00 0 4 2.
MNFROO84 WPS Secure transmission of data The transmission of user requests shall be secure 3 1] 1] 4 2.
MFRO0BS WPa Secure storage of requests The storage of user requests shall be secure 0 3 0 4 2.
Se Iected fo r MFROOBG  WPS Secure storage of preferences The storage of user user preferences shall be secure 0 3 o 4 2.
MNFRO0ET WPS Taxi Company response timeto ... Ataxi company shall respond guickly to a booking request 5 V] V] V] 2.
t h I t MFRO0DBE WPa Booking requestresponse time ... The user shall receive prompt responses to their taxi booking requests 4 0 0 0 2.
e C U S e r MFRO0B9  WPS Taxi company accept or deny bo... Ataxi company shall be able to accept or deny a booking request 2.
MNFRO0S1  WPS Taxi driver booking confirmation The taxi driver shall receive an accepted booking conformation 5 4 0 4 2.
FROOS7 WP8 Calculate route Mavigator shall be able to compute the route based on information provided by the customers MID 2. !_;
Requirements List l Add To Cluster J l Remove from Cluster J o ]/A |
7t
0] Owner | Name | Description / |sp |[A |[R |8 |D.|
. FROD23 WP8 MID ftinerary reminder MID =hall be able to send a reminder regarding the itinerary 2. P
Req u | rel | |e nts / FRO024  WP8 ttinerary detection by MID MID shall be able to detect the phase of the itinerary 2.
FRO025 WP8 Location and user identifier uplo... MID shall be able to upload the location and its user identifier 2.
M D t b FROO26 WPE Traveller location detection by MID  MID shall be able to detect the movement of the traveller and the time that they spend at A location 2.
I n a a a Se FRO0D27  WP3 Mearby attractions list Traveller shall be able to access a list of top attractions nearby 2.
FROD31 WP8S MID inform navigatortaxi driver MID shall be able to inform navigatortaxi driver of route to be taken to destination 2
FROD32 WP8 Receive specific attraction info MID =hall be able to receive information for specific attraction 2.
FROD33 WPE Retrieve shop locations MID =hall be able to retrieve locations of souvenir shops (or shops, restrooms, etc) nearby 2.
FROD34 WPS Retrieve opening times and eve... MID shall be able to retrieve opening times, events that happen at paricular daysffimes 2.
FROO35 WPE Filter attractions using user profile  MID shall be able to filter attractions depending on a user profile 2.
ERNNAA WP8H Taxi driver inform of route nroblem  Taxi driver shall be able to inform of their location and the nroblem thev mav engounter an that route 2 |¥
Sl mi Ia rlty /> l Find Similar requirements J
B

algorithm /
Keyword search
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User task models for choreography specification

« Aim to bridge gap between the requirements and the choreography
specification.

« Expand the user problem described by the requirements with
classes of user tasks

« Help to provide an idea of the choreography tasks based on the set
of requirements



CITY UNIVERSITY
. LONDON

Match requirements to user task models

* The cluster of requirements is matched to a catalogue of user task
models using a service called TEDDIE

 The retrieved user task models are returned with the matched
requirements

XML request XML results
(CIstter of TEDDIE (CTT models and matched
requyrements) :> Matching |:> requirements)
/\ Pre-process
\/ Disambiguate
CTT Expand
catalogue
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Request Taxi CTT model

Enabling with
information exchange

/ eqq(est taN

Request taxi booking Prov IdL taxi booking

T EE LB

Refrieve ata Provide taxi  Submit query /P'rocessquery "N View booking

request details
= w omm "N BRN
—ll— =|{l= —||l— - . ' -
—_ 1zm ey =1
W @ A Ly . | Em L1 L
Detect current Retrieve date/  [Retrieve [Retrieve taxi Retrieve taxi  |Accept request Deny request
location time preferences]  membership details) availability

|

Choice — gateway

User task models expressed in the ConcurTaskTrees (CTT) formalism
Paterno F., Santoro C., Preventing User Errors by Systematic Analysis of Deviations from the
System Task Model. International Journal of Human-Computer Studies, Vol. 56(2), 225-245 (2002)



XML output

<?xml version="1.0" encoding="UTF-8"?=
<Choreography name="CoTaxiing">
- <ChorecgraphyTasks>
<ChoreographyTask name="Request route" id="1"=CTT tasks: Retrieve input data, Input request details, Submit query, Detect current
location, Retrieve Date and time, [Retrieve preferences], [Retrieve existing routes], Verify address, Provide preferences. Service
Classes: LocationService, TimeDateService, RoutingService, AddressService, TrafficDetection, MapData</ChoreographyTask:>
<ChoreographyTask name="Provide route" id="2"=CTT tasks: Compute route, View route, Access map services, Retreive traffic data.
Service Classes: LocationService, TimeDateService, RoutingService, AddressService, TrafficDetection, MapData</ChoreographyTask=
<ChoreographyTask name="Request taxi booking" id="3"=CTT tasks: Retrieve data, Provide taxi request details, Submit query, Detect
current location, Retrieve Date and time, [Retrieve preferences], [Retrieve taxi membership details]. Service Classes:
LocationService, TimeDateService, TaxiNotification, UserPreferences</ChoreographyTask:>
<ChoreographyTask name="Deny request" id="4"/>
<ChoreographyTask name="Accept request" id="5"/>
<ChoreographyTask name="Provide taxi booking" id="6"=CTT tasks: Process query, View booking, Retrieve taxi availability, Accept
request, Deny request. Service Classes: LocationService, TimeDateService, TaxiNotification, UserPreferences</ChoreographyTask:
<Gateway name="Accept/deny" id="7" type="Exclusive"/>
=/ChoreographyTasks:
- <Relationships=
<Relationship type="sequence" startID="1" endID="2"/=>
<Relationship type="sequence" startID="2" endID="1"/=>
<Relationship type="sequence" startID="3" endID="7"/>
<Relationship type="sequence" startID="7" endID="4"/=>
<Relationship type="sequence" startID="4" endID="3"/=>
<Relationship type="sequence" startID="7" endID="5"/=>
<Relationship type="sequence" startID="5" endID="6"/=>
<Relationship type="trace" startID="REQ2" endID="1"/=>
<Relationship type="trace" startID="REQ3" endID="1"/>
<Relationship type="trace" startID="REQ6" endID="1"/>
Etc...
<Relationship type="trace" startID="REQ39" endID="3"/=>
=/Relationships=
- <Requirements>
<Requirement name="Pre arrange taxi arrival time(FR0003)" id="REQ1"=Traveller shall be able to arrange beforehand when the taxi
shall arrive</Requirement=
<Requirement name="Reservation time for Taxi Company(FR0004)" id="REQ2">Taxi company shall be able to receive a confirmation a
couple hours before the reservation time from MID</Requirement:
<Requirement name="VIP taxi subscriptions{FR0006)" id="REQ3"=Traveller shall be able to subscribe to VIP taxi subscriptions to
enhance prioritization</Requirement=
<Requirement name="MID location coordinates(FRO008)" id="REQ4">=MID shall be able to transmit location coordinates to taxi
company</Requirement>
<Requirement name="Taxi type(FR0009)" id="REQ5"=Traveller shall be able to choose type of car, big boot, air-conditioning,
etc.«</Requirement=
<Requirement name="Taxi Driver English language(FR0010)" id="REQ6">Traveller shall be able to request a taxi driver who speaks
English</Requirement:
<Requirement name="Taxi green card(FR0O011)}" id="REQZ7"=Traveller shall be able to request a taxi with green card</Requirement>
<Requirement name="MID send customer details(FR0012)" id="REQ8">=MID shall be able to transmit traveller (customer) details to the
taxi company</Requirement=
<Requirement name="Taxi number(FR0013)" id="REQ9">MID shall be able to display the taxi number that will pick up the traveller
(customer)</Requirement:
<Requirement name="Taxi arrival time(FR0014)" id="REQ10">Traveller shall be able to know how long it will take for the taxi to
arrive</Requirement=

Etc...
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First-cut choreography diagram

Our approach uses the Business Process Model and Notation
(www.bpmn.org), which is an emerging standard for business
process modeling and the specification of service choreographies.

The choreography designer designs BPMN choreographies using
the MagicDraw visual modeling tool (www.nomagic.com), which
we configured to accept the XML files output from the Requirements
Tool.

As a result, the choreography designer receives explicit
requirements-based guidance for designing a service
choreography based on a first-cut template model annotated with
requirements information.
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First-cut choreography diagram

P* MagicDraw UML 17.0.4 - DynaRoute.mdzip [C:\| bb54. pACHO! mg Deslgn advl Ce

 File Edit View Layout Diagrams Options Tools Analyze Collsborate W

Hjﬁﬁvg@mv%'ﬁ'w £ [8 (81 [
B B e Containment tree

| Full Featured -

Containment | #f Diagrams
[

Containment / 28 x
plale vig-s

-[F Secure storage of requests(NFRODES) <Requirements o
- [F Secure taxi booking(MFRODB3) «Requirements
--[F Secure transmission of data(NFRO084) «Requirements
- Send customer location to taxi(FRO02Z) «Requirements
[ Send reserve taxi(FRO018) «Requirements

[® Show nearby taxi stands{FRO028) «Requirements
-..[F Taxi arrival time(FRO014) «Requirements
- [F Taxi arrival time alert{FRO015) «Requirements
- [F Taxi company accept or deny booking request (WFROOB9) «Requirement
-~ [H Taxi Company response time to a request(NFRO0ST) <Requirements
- Taxi driver booking confirmation{NFRO091) «Requirements

[® Taxi Driver English language{FRO010) «Requirements
- [F Taxi green card{FRO011) «Requirement» . . - - E
.[8 Taxi number(FRO013) «Requirement= =
- [F Taxi pick up location on MID(FRO016) «Requirements — . . . . DEI'I}" reques’l
.. [F Taxi position accuarcy(NFRODS7) «Requirements
- [A Taxi type(FRO0DS) «Requirements . . . .

[® Transmit destination info to taxis(FRO029) <Requirement= | [/ |7~~~ oo o N O
- [F Traveller accept new route(FRO039) <Requirements X X X X i i .
-..[F User preferences for booking(NFROD7S) <Requirements
- [H VIP taxi subscriptions(FRO006) «Fequirements:
B} C2 - Co-Taxi-ing «Choreography:
E CTT tasks: Retrieve data, Provide taxi request det... <TextAnnotati
C2 - Co-Taxi-ing
B8 CoTaxing «Choreoaraphy=

B ¥ Relations

-, Sequence Flow[DEMO::CoTaxing:: Accept/deny - DEMO::CoTaxi _
-, Sequence Flow[DEMO: :CoTaxing: :Accept/deny - DEMO::CaTax] ~
-4, Sequence Flow[DEMO:: CoTaxing: : Accept request - DEMO::CoT)|
-, Sequence Flow[DEMO::CaTaxing: :Deny request - DEMO:: CaTay O u t p u t fro m tWo
“w, Sequence Flow[DEMO::CoTaxing: :Provide route - DEMO::CoTay|
-, Sequence Flow[DEMO:: CoTaxing: :Request route - DEMO::CaTa)
-, Sequence Flow[DEMO:: CoTaxing: :Request taxi booking - DEMO) S e p a rate CTT m O d e I S
-~ Request route «ChoreographyTasks* «RequirementRelated»
(=) Provide route «ChoreographyTasks

5 ] 6 . . .
Accept request |- Provide taxi booking

opoED & |

e
)

¥ oe@dOoC

R e S s SR

1 : : 2

Request route | : Provide route

LequirementRelats

(= Deny request «ChoreographyTasks
(=) Accept request «ChoreographyTasks
() Provide taxi booking «ChoreographyTasks
B¢ > Acceptfdeny <ExclusiveGateways | 4
- Code engineering sets -
< m | 3
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Mapping requirements to the choreography tasks

i [} AddNew [B AddMested [3L AddExisting M Delete FromTable W Delete  § i Up 8 Down €7 UnnestReguirement b7 NestRegurement 8, Show Columns 53 Show Full Paths  : [B] Export [E|Report | & R M4 b I
Frer: [@ equirements table
# 7] Name Text s
1 REQL [H Pre arrange taxi arrival tme(FRODOZ) Traveller shall be able to arrange beforehand when the taxi shall arrive .
2 REQz [H Reservation time for Taxi Company (FRO004) Taxi company shall be able to receive a confirmation  couple hours before the reservation time from MID Qu a I I ty s c O re S
3 REQ3 [ VTP taxi subscriptions(FRO00G) Traveller shall be abie to subscribe to VIP tax subscriptions to enhance prioritzation
4 REQ4 [0 MID location coordinates(FROO0S) MID shall be able to transpick dinatas ot : : - - - - - - - - — .
5 [REQS [ Taxi type(FRO009) [Traveller shall be able to H H H H H H H H H H H LD H -
6 REQS 8 Taxi Driver English language(FRO010) Traveler shall be able to e L oo
7 REQY [ Taxi green card(FROD11) Traveller shall be able to i i i i i i i i i e g i
8 [REQE [0 MID send customer details(FRO012) MID shall be able to trans — Ea F‘_—, o
9 |[REQ9 A Taxi number(FROD13) MID shall be able to displg ﬁ : o = L
10 REQID 3 Tavd armival tme(FROD14) Traveller shall be able to oo Wi e B 2 &
11 REQ11 [ Taxi arrival time alert{FRO015) Traveller shall receive an E — '_| — E = E
12 REQ12 [ Taxi pick up location on MID(FRO0 16) MID shall allow the travell s E -+ g — 4 = E % ﬁ
13 [REQ13 [0 MID infarm of near taxi arrival(FROD17) MID shall be able to infor - a2 = n, == E = i = & 3=
14 [REQ14 8 Send reserve taxi(FROD1E) Taxi company shall be bl A 7l E E E — Pl aowm L. = E g
15 [REQ1S [H Graphical coordinates on Navigater (FROD19) Navigator shall be able o) H g = i E b= E T = E g —~ < 8
16 REQ15 [ Customer recognition(FRO020) Taxi driver shal be able = g & — =y — Erdl=] g — o % Jhog o E‘- o
17 REQ17 [ Send customer location to taxi(FRO022) MID shall be able to send [= TR T O % i E o iR E — o .:_:r ';' o 5 E E % = %
18 [REQ1S 8 Show nearby taxi stands(FRODZ8) MID shall be able to show| E o = — o — ® oGS = T E L m LA E S B g o 8 S
19 REQ19 [H Transmit destination info to taxis(FRO029) MID shall be able to trans| . — g 3 o =] E b E -r“_ EET = w, E g : o E g a a E -
20 REQ2D [ Inform taxi company of customer location(FR0030) _MID shall be able to cont B w8 m E E o w9 r'c-, e = = o 2 @ Z = 2 = o - K=
21 [REQ21 0 Quickest route(FRO038) MID shall be able to find ':‘,1 m o ~ B —_- 2 o ZF g g‘ m E o g p — oL W E s ="
22 [REQZ2 8 Traveller accept new route(FRO039) Traveller shall be able to 5 < L b= % W E .E ~Wl 2 5§ O 5 = &8 o mF E Y § =
23 REQ23 [0 Taxi position accuarcy (NFRODS7) Traveller shall be able to F 2 o a8 O = 5 == m ﬂ ™ L O E = '“l—:" o g % : = E 'C‘ =| =
24 REQ24 A MID to Navigator destination details(FRO087) MID shall be able to trans| I_-,. - _E '-IE '-la ﬁ E — E £ = E E L m 5 % w 3 E g E 5 E o
25 REQ2S A Current taxi waiting times(NFRO076) The user shall be provide = 9 T = .. O = a‘ m O Bl - = = Y o = 0O E (5] - O E g
2 REQZ 0 Effident Tax bogkng (FRO077) The user shal be able to E m 8 5§ £ 2 § 5 Y opgadc 5 7 2 8 oc i E- g wma -2
27 REQ27 [ Reliable Taxi baoking(NFROO7S) The User shall be able to H = g E == N E % _'!E. P _a _!I; % w5 % il u£ o
28 REQ 8 User preferences for booking(NFROD72) The user shall be able to = i E g = = 5 & T S i 2 =5 2 35 & o 2 %oy = o
29 REQS [ Route preferences(NFR0SD) The user shall be able to T Y =S 6 8 ov wm Ko £ 0 o0 92 E o =% = 80 8 =
30 REQ30 [0 Request to boarding taxi time(NFROOB 1) The user shall receive a p) = _E,‘“ % w5 H c & = B = 05 0 E -E E n E % a_ - O a
31 REQ31 [ Booking receipt duration{NFRO082) The user shall receive 3 t E ﬁ o = E ] E % s 'E m o ulﬁ E D E ® © o o o E E =
32 |REQ32 [ Secure taxi booking(NFRO0D83) The user shall receive thel % o = E a E m = ﬁ g = LE E. et = E i= ﬁ =] = = = = J'“_,-"
33 REQ33 [0 Secure transmission of data(MFRO084) The transmission of user o [l = = E = o o o E1 o E. % E'l o o - E 5 E-. 5 £ W
34 [REQ34 [0 Secure storage of requests(NFRODBS) The storage of user requ o = E = = E E- 4 o :_-I -I% = n 5 ¥ 5 5 5 5 X 5 - 'E 5
35 REQ3S [0 Secure storage of preferences (NFRO036) The storage of user user 5 E [ = =5 m é ] = = AN g g g =~ % % g % % LTE:
36 REQ3S 8 Taxi Campany response tme to a request(NFRO0S7) A taxi company shallresp P E E e P EoMe S E e B e mEREDNMS
37 REQ37 [ Booking request response time to user (NFRODSE) The user shall receive pr
33 [REQ33 [0 Taxi company accept or deny booking request (NFRODSS)A taxi company shall be 3] El El El El El El E E E ﬁ E E E E E E E E E E E E E E
33 REQ3® [ Taxi driver booking confirmation(NFR0031) The taz driver shall rec
40 REQA0 (8 Calalate route(FRO097) Navigator shalbe abie fo| [].. D DEMO 1 |1 PR EEEERE FERETEREREEERENEIEREEE
El-== C2 - Co-Taxi-ing 1 1 i i i
T2 Board taxi Ko e ¢
. i i) Confirm taxi request
Requirements £1.93 CoTaxing
task matrix o setrodte

— Deny request

— Accept Reguest

— Display information booking
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Refine choreography diagram

Add participant
Reword names (inc. Initiator)

. Lo - “ . -~ - - -\/ ' B . . . . . . .
. . Mo . MO . MG . . . . J . .

Add choreography tasks

........... VARRE \/ _ p—
' C | confirm taxi : Request taxi : _ Display : :
O—" ..... request [ service .| Wformation  FTTTTTTTTTTTR Boardtawi o e
. . . . booking
Citizen — - - Taxi Cahin -
........... - Citizen AP o
.o J

\Combmepartsof

Lo : ™ : : . Z ' )
— : o - _ draft model
N e T I R | Destinator Deviee | "0
Deny request Accept request Set route =.
........... — _ : : : : Taxi Company | e =
L axi Company ) : : . . S y. MIC
- .. A
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Q4BPMN (Quality for BPMN)

Implemented in MagicDraw as a design tool for specifying non-
functional properties within a BPMN choreography diagram

The quality annotations can be applied to:
— a single task («Q4Task»);
— specific participant of a task («Q4Participants»); or
— whole choreography («Q4Choreography»)
It currently defines four classes of properties:
— dependability properties
— performance properties
— security properties
— accuracy properties
Properties services entering the choreography will have to abide by.

Potential participants can understand quality level required on their
part.
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Q4BPMN (Quality for BPMN)

 We identified three main concerns representing the different
contexts of the quality requirements:

« Software System: quality attributes quantifying either the behavior
of software components, or their interactions;

« Human-Computer Interaction: quality attributes quantifying any
Interactions between a human and any part of the considered
software system,;

« Business Activities: quality attributes quantifying the admissible
constraint used in order to characterize the activities of both the
whole system (i.e. software + human related activities), and its
actors from a business perspective.



Mapping values

Some examples from the
taxi management scenario

Property Dimension | Property Name Levals
Type
1 2 3 4 5
) . 30
Accuracy Time limeAC_Software 3sec 23sec 1sec msee 5 msec
Software
System
Security Encryption | eneryptionSEC_Software "-‘psfiglr_‘al SSL S5L
30 30 30 30 30
Dependability] Downtime | downtimeDEP_Software secid d | sec2 d seci1 seci seclt
w m m
Per T imePER_Soft 10sec | 5sec | 2sec | °O0 50
erformance | Time time ware msec msec
Trust
Accuracy Time timeAC_HCI 10sec | Bsec 7sec 5 sec 2sec
Human-
Computer
Interactions Security Encryption | encryptionSEC_HCI Opsfiglrjal S5L SSL
20 a0 30 30 30
Dependability| Downtime | downtimeDEP_HCI seci d | seemd | 891 sec/1 secld
w m m
) } 500
Performance | Time timePER_HCI 15sec Ssec | 25sec | 1sec msec
Trust
Time timeAC_Business 2h 1ih 30 min | 15 min 5 min
Accuracy
Business
Activities Space spaceAC_Business ‘3?5‘;‘3:‘?' 78m 5m 3m 3m
Security
" ) ) ) Smint | 5 min2 | 5min1 | Smin/1 [ 5 min'G
Dependability) Downtime | downtimeDEP_Business d d W m m
Performance | Time timePER_Business optional | optional | 45 min 5min | 90 sec
1h 30 min
MNumber
) 10 30 50 70 100
Trust of Re- | resourcesTRU_Business Units Units Uniits Units Units

sources
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Q4BPMN (Quality for BPMN) Example

Choreography
element, Name

Original requirement
Name, ID, description, quality

Quality Property

Task
Request Taxi

MID send customer details (NFR0012): MID
shall be able to transmit traveller (customer)

timePer Software L5

= jsHard = true

Service details to the taxi company =  metrics — DefaultMaxDurationMetric
[Performance 5] = nature = PRESCRIPTIVE

= operator = LESS EQUAL

= propertyClass — PERFORMANCE

= unit = “msec”

= value = “50”
Participant Reputable taxi company (NFRO086): The taxi | taxiCompanyBusinessTrust
property company shall have an established

Taxi Company

reputation [Security 4]

= NF Properties = resourcesTRU_Business_L4
= ParticipantRef = Taxi Company
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Software monitors from Q4BPMN

« Q4BPMN enables us to map quality requirements into monitorable
properties on a choreography model, a task, participants in a task

« Generated monitoring module determines whether a property
associated to a quality requirement is satisfied using observed data
and messages.

« The approach uses event-based monitor includes a complex event-
processing engine based on Drools Fusion.

 E.g. Latency property

— e, event starts incomingRequest, and finishes with
outgoingResponse event

— Rules monitor the completion of events and calculate average
completion times.
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Lessons Learned (1)

« EXpressing requirements

— 97 requirements successfully specified and used to generate
meaningful first-cut choreography diagrams.

— Secondary qualities not used in practice.
« Clustering requirements

— Natural language processing on similarity algorithm took too long
(over 5 minutes per invocation on the requirements set)

— Matrix a solution?
« Retrieving task models for draft BPMN model

— Varying success on CTT models to draft BPMN. Need to expand
catalogue and evaluate the effectiveness in further studies.
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Lessons Learned (2)

Mapping requirements to choreography tasks

In our example, 38 out of the 40 clustered requirements were
automatically mapped to choreography tasks and provided a
useful starting point for the user.

Mapping issues however. Mapped to CTT model, not individual
choreography tasks

Requirements granularity issues — high level requirements over
several tasks vs low level requirements.

NFROO77: The user shall be able to use the taxi booking
system efficiently mapped across 5 choreography tasks

Need decomposition and requirements trace. Via Satisfaction
Arguments?
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Lessons Learned (3)

» Reconciling the user expressed gquality scores with actual values for
the quality properties — a big challenge.

— Tried to use values from literature but wasn’t too successful.

— Aot of input from domain experts needed. Ultimately those with
knowledge of the taxi domain set the values.

* Integration of tools

— Successful in a forwards process, with trace to the original
requirements but...

— no backwards compatibility between MD and the requirements
tool — reduces the usefulness of the tool support.

* No need for dedicated IT professionals to provide the skills needed
for architectural design and software engineering? — yes and no
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Conclusion

* End-to-end approach for generating service-based systems that can
be traced to their originating requirements

» Integrated toolkit based on BPMN modelling in MagicDraw

« Task models provide domain knowledge and functional constraints
for choreography design

* QoS — quality requirements that are not measurable are mapped to
measurable, and thus monitorable, non-functional properties
(Q4BPMN profile)

 Future work?
— Address lesson learned
— Further application to new case studies



