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Research Lines

@jmvara

Product Lines

Software Factories
Data Management (DVV, XML, Grid...)
Ontologies and Models in IS Development

Information Systems Security
Risk Management Methodologies
Security Patterns

Philosophical Foundations of IS engineering

Research Methods in Soft. Engineering
Gender in Software Engineering

| @KybeleResearch

J
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Qifble
SOFTWARE ENGINEERING AND
INFORMATION MANAGEMENT
@ N e
Industrial Software Development: r _
Technologies and Methgds Software and Process Quality
Model Driven Engineering Software Process Improvement
Software Modernization | I Agile Methods

Value — Based Software Engineering
Software Quality Assurance

Service Science and Engineering
Service Arquitectures
Service developement Methods
Business Processess
Web Engineering

Human Aspects of SE
Coaching
Team Management
Emotional Intelligence




. Research Lines

* Software Engineering
— Model-Driven Engineering
— Agile Methodologies
— Human aspects of SE

— Software Quality
* Services Science Managemente and Engineering

— Business and Business Process Modeling
— Service Design
— Services Engineering

— Service Quality

@jmvara | @KybeleResearch www.kybele.es
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Research Lines

* Software Engineering
— Model-Driven Engineering
— Agile Methodologies
— Human aspects of SE

— Software Quality

* Services Science Managemente and Engineering
— Business and Business Process Modeling
— Service Design
— Services Enginéering

— Service Quality
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O Renewed interest in services u

The Invention of Service Science

Just as IBM in the 1940s helped create the academic discipline of computer science, so the
company is again extending scientific rigor to key emerging dimensions of a changing world.
With the world’s economy shifting from manufacturing to services, Service Science,
Management and Engineering (SSME) introduces an important new field of study to enable
deeper understanding of how this shift manifests itself in particular organizations and across
business and society. Since 2003, IBM has worked with 450 university faculties in 54
countries, as well as governments and industry leaders, to build SSME curricula.
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1.Employment in industry, agriculture and services - 2013 USA Brazil Nepal

~

B industry
~agriculture
services

Secondary -
we  Tertiary AST INGENIERIA DE SERVICIOS

« Salidas profesionales a nivel internacional.

dirigir y gestionar em) departamentos de organizaciones

* Profesorado interdisciplin: y colaboracién de empresas con
v t n EN. Melia, BBVA. et

BIENVENIDO A LA COMUNIDAD ZQUE ES LA INGENIERIA DE PORQUE ESTUDIAR INGENIERIA
SERVICIOS? DE SERVICIOS
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Qe Service Design U
You ARE A . _
SERVICE PROVIDER 80% of Companies
+hink +hey offer
great- Servite!
AND WITH DIFFERENT
sepuee Tougeons g%ﬂgcec:f%mm Service design is the activity of planning and
Heres why . organizing a business’s resources (people, props, and
sérvice esign WMid e 9ap! processes) in order to
N (1) directly improve the employee’s experience, and
. (2) 1ndirectly, the customer’s experience.
Br2 + DESI6H =
TECHNOLOGY + SOCIAL LIENCE =
GREAT S.PESIGN =
WITH_MAKY
(HAWENGES 4ERVICES GREAT EXPERIENCES

DEFINE

DISCOVER

PROBLEM

RESEARCH SYNTHESIZE

ANALYZE

@jmvara | @KybeleResearch
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DELIVER

DEVELOP

SOLUTION
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(\;kybé\[e Service Design u
PESS VALUE PROPOSITIO CAWAS“ BUSINESS M()DE\_(ANVAS
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INNloVaServ U

A €anvas
Toolkit| ' [ )

INNoVaServ| | e’vatlue
\ Y,
...A New Way to Design Serwces... 4 )

. /
4 )
Service
o
Business and Business Process Modeling toolkit for Service Design AN Bluep ri nt J
BPMN
. /

SBP

& K
(1:1)}, (1)

7 ;

4 Q&

PCN &% BPMN 5
(1:1) &’b

Canvas
95

ey

-
E3value
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Canvas Business

Model

@jmvara | @KybeleResearch

Deliveroo
Key Partners Key Activities ValuePropositions Channels Customer Segments
Food delivery | Quality food for Social networks People who do not
Rest t i
estaurants Provide suitable delivery Discounts | Wantto cook
IT platform Schedule orders People wh t
- 24/7 delivery e:‘;:“:vy ;)o\;v:n
Dealers Price as in restaurant
Key Resources Expand .restaurant Customer Relationships
businesses
Employees I Web l
IT platform I Mobile App l
Restaurant agreementsl
Cost Structure Revenue Streams
Employees Ma.intenance of IT Dealers Shipping costs Order fee Restaurant fee
Payment infrastructure payment

www.kybele.es




e3Value

Menu price

Order fee

Food

Dealers Payment

Delivery of food at home

Food delivery

@jmvara | @KybeleResearch www.kybele.es 14



® Service Blueprint

Physical Evidence

User wish to
order food

IAttendee actions

" Open A i .
DeIiSeroo Wiite Select Select food Pay Pldfjup
address restaurant order
App ;

Line Interactionj

Employee actions

Technology

Send
available  fr—
food

Send available
restaurants

Line VisibilityJ

Backstage actions 5

Process
order
ILine of Internal InteractionJ
Support process =
Order food O.rde?r
shipping

@jmvara | @KybeleResearch www.kybele.es
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Process Chain Network

1 2
Deliveroo Customer
Dir. Sur. ind. Sur. Dir. Dir. Sur. ind. Sur. Dir.
Write Open
address Deliveroo App
Send available -
restaurants Select
restaurant
Sen_d | Select
to customer available food food
ond S o 1 $ 30 min —
. er 0cess = 4 Pick up
food order s Pay W ]
l Order
delivery
3 4
Restaurant Delivery Man
Dir. Sur. ind. Sur. Dir. Dir. Sur. ind. Sur. Dir.
Receive Cook Deliver Receive
order food order order
Pick up Go to
| food restaurant
Go to | Deliver
dcstinationl [order |

@jmvara | @KybeleResearch
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BPMN

= Write adress [54] Receive Available Restaurants Select Restaurant -3 Select food & Pay /\ Pick up
O- — — ® —O
= = L.@ &
Deliveroo | A Delivery Man
© @ T EHeT T T B mm®,
Available zip zone? = —
v P available restauran
5, \dentify Potendil Restaurants @) ves | B L |
N
No
om0 asomer O e O — .
- A
Oe £ Receive order o Cookfood g Deliver order
_—

0
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Bridging business and business process modeling techniques u

* Correspondence Analysis
— Automatic generation of (partial) models

— Relationships models

Canvas
/!‘v.

i K
(1:1) # A (1)
fo(1) h \

PCN <3 BPMN &5/
(1:2) &
e,°
&

Q/

3
E3value

* 3 types
— Business Models relationships
— Business Process Models relationships

— Business and Business Process Models relationships

@jmvara | @KybeleResearch www.kybele.es 18



O Business Models Relationships

Key Partners

Key Activities

Key Resources Actors

Value Propositions
N \
f . . AT
Customer Relationships K~ S~ NS
\ Y, ~ N\ \ \
[ ) RN %
Channels R, S
\. J/ )’ ~ ~
( \ 7’ /7 ~ ~
Customer Segments //’ e \[ Value Exchanges

: - // //

Cost Structure ]’ e
» /7
e V4 H

Revenue Streams }’ Com.pat'ble :

. — — = Partially compatible

@jmvara | @KybeleResearch www.kybele.es
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N Business Process Models relationships

@ PCN building blocks
(1) BPMN building blocks
(J Service Blueprint building blocks

Dependencies o
~

-
\
-
e
// L
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P e

td

. ... /7 \
Activities -——— *@ /
~ /
~ ~

Compatible
— — — Partially compatible

Lanes

Activities

/

Connectors

Activities

=«

B

/

~ /

~
w0k

Connectors
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Business & Business Process Models relationships

@ kybele

Menu price

Deliveroo

Restaurants
<] Order fee =

<
® - I

H

|
Food

Customer | e =
4 q e — i J
Dealers Payment O '; ; ..... _. > i e | ___.:._]

Dealers 4 | 4

O’ """ n ol . Delivery of food at home

> > e
| .

Food delivery KNIy [ o J—,..._._..

@jmvara | @KybeleResearch
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Technological Solution

~

=3 e —
- o e
o) . /
+ + [ J [ J
Irius ~A_~ o o
[ Canvas 1 { e3value } [Servlce B\ueprmt] [ PCN } [ BPMN }
. N\ N\ N\ N\
— L] - o o : ©
—ro s ° S
\ J :
3
i
- ‘ ’ 4
v = platform:/resource/transformations.canvas| v |5 platform:/resource/transformations.canvas| v || platform:/resource/transformations.canvas 111 rpetrasten i
v < Canvas Business Model v 4 Trace Model canvas2e3value_traceMode v 4 E3Value Diagram | " "‘T‘"w ~ F' ratieks
v < Canvas Diagram Deliveroo 4 Source Model Canvas v <4 E3Value Model Targeeh 2 — ?"::"'
v 4 Vertical Compartments 4 Target Model e3value 4 Elementary Actor Delivery Man f,'.’:':::
4 Key Partners <> Trace Link Trace 1 <4 Elementary Actor Restaurants o — ‘
< Value Propositions < Trace Link Trace 2 4 Elementary Actor Deliveroo ‘;f‘: s ,....”.:‘,‘...‘M ‘ — ‘ .:..w?:;:;:.:. Trasstorr
4 Customer Segments 4 Elementary Actor Customer “‘uw) - - - Sthea
< > || < > || € >
canvasExample.canvas trace.tracemodel e3valueExample.e3value
.
Canvas from e*value e*value e*value from SBP from BPM from PCN from PCN from BPMN from
from canvas SBP e*value PCN SBP BPMN PCN
Case 1 32,00 68,97 3,45 8,70 100,00 44,64 85,71 60,24
Case 2 38,71 76,56 3,13 8,00 100,00 45,16 93,55 75,00
Case 3 47,83 80,77 3,85 9,52 95,24 45,65 91,30 73,17
Case 4 28,13 79,41 2,94 6,67 93,33 49,18 90,16 73,53
Case 5 37,14 72,22 2,78 5,88 100,00 40,28 87,50 55,36
AVG 36,76 75,59 3,23 7,75 97,71 44,98 89,65 67,46

@jmvara | @KybeleResearch
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g Joint works
Qkybele

C

Universigag T Ormal SUDpo,lft of Process Chain

Rey Juan Carlos  Ne€tworks using Model-driven %@
Engineering and Petri nets

Elena Gomez-Martinez!, Francisco Pérez-Blanco?, Juan de Lara' Juan Manuel Vara?, Esperanza Marcos?

"Universidad Autd de Madrid {| qomez, fuan.deLara}@uam.es
Universidad Rey Juan Carlos {francisco,perez, juanmanuel.vara, esperanza.marcos) @urjc.es

v

-——

Challenge Appreach

+ Business Process Models

+ Some notations, like PCN,

.
UNIVERSITAT POLITECNICA .—”
DE CATALUNYA 'CSOC
BARCELONATECH

T— 201 klmversldad
to map PCN models into e u
as essential tools for lack o spportnd = | peives, y Juan Carlos
""" N E:> enable modeling, m exist
+ Several notations verification and validation als el
proposed so far: ”:’::' of process models.
Service Blueprints, PCN,
etc.

ICSOof
Internationa] Conferen N

Ce on Service-
Novembep 13- Vice

Orien
16, 2017, Mgy ted Com

uti
3, Spain puting

Vali
imp

ulatj )
' ’ M°"t8errat Exaigy on tec,’]n e 0

Arcos .
. - Ernest Tenienge| J-uXawer Oriof!, Franc:
yanst { T L Matig ' Vra'n"mfrvaraz nc'SCO J Pé 2
ul 1 Y Univerg; "M‘Welin & rez 5
90k, / > ‘ itat poli‘étnic:d P’bcesl

ol ! y 5 Ba
!‘ J ‘l C MZ""‘" - ; 1, | orio), ,Q‘ Pain
' < ;o — et "te) @ 2
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o Blockchain u

* What is a Blockchain?

— A distributed DB + Encryption + Immutability + stored
procedures (smart contracts)

* A blockchain is a list (chain) of groups (blocks) of transactions
* Like traditional DDBBs they can be used for anything a DB is used.

* How does it work?
— Interested subjects add transactions to the pool
— Nodes verify and add them to some block on the ledger
— Ledger is replicated among distributed nodes
— Eventual consistency

* In the absence of centralized control, all nodes eventually achieve
consensus about the content of the ledger

— Append-only data structure

¢ May add transactions — Nearly imposible to change data

@jmvara | @KybeleResearch www.kybele.es



O Smart Contracts 0@ U
Szabo, N. (1996). Smart contracts: building blocks for digital
° CO m p Ute I p rogram S markets. E(XTREDPY: YEhe]oftmatl omensh%manist o

Thought,(16), 18, 2.

— Hosted on the BC (Ethereum)

— Executes autonomously the clauses collected in it when the
conditions are satisfied

e DTL as a DDBB

* Smart Contracts as triggers or microservices where the business logic
transacting with that data lives

— Blockchain technology “Sets in stone” the agreement

* The contract inherits trust-less, immutabllity, transparency ...

) ,
|. Conditions are programmed VS Conventional Contracts
2. Implied parties sign the * A program does not leave space to " SOLIDITY
. different interpretations: disambiguation -
conditions (program) .
3 < placed * No need of a trusted third-party =
. ontract.ls placed nto a GTransaction Costs el
bIocI.<chz.1|n 50 no one could e Time-efficient 0
modify it * Data Storage (future disputes
g p

@jmvara | @KybeleResearch www.kybele.es 26



O How does a Smart Contract work? u

An Instance of program code that
runs In the blockchain

Program code | Storage file | Account balance

(Delmolino et al., 2016)

SMART CONTRACT MODEL

1. User create the contract: transaction posting
a) Code cannot be changed
b) Storage file stored in the blockchain

a. Read/Write from its file

blockchain accordingly

2. Contract is executed upon message received (either users or contracts)

b. Receive/Send money from its account balance from/to users (contracts)

3. Miners reach consensus on the output of the execution and update the

@jmvara | @KybeleResearch www.kybele.es
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S How does a Smart Contract work?

U

An Instance of program code that
runs In the blockchain

Program code | Storage file | Account balance

Users

Blockchain

i Money

Dm

Contracts

k.

Code == '—

Miners

Mined
Block

(Delmolino et al., 2016)

invoked

* Contract code will be invoked whenever it receives a T from a user

* Multiple entry points of execution — each one is defined as a function

CONTRACT INVOCATION - Ty AS FUNCTION CALLS

o After processing the message, contract can return value back to the sender

* The content of the T, will specify the entry point at which the contract’s will be

@jmvara | @KybeleResearch www.kybele.es
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Programming Smart Contracts

1

25

1,

WA R R T

3= contract Purchase{

pragma solidity >=0.4.22 <9.6.9;

Name
uint public val;
address payable public seller;

address payable public buyer; Sta-te Val”iab|eS

enum State{Created,Locked,Inactive};
State public state;

constructor()public{
seller = msg.sender;
val = msg.value /2; ConStrUCtor
require((2 * val) == msg.value,"value has to be even.");

modifier condition(bool condition){
require(condition);

-3

}

modifier onlyBuyer(){
require(msg.sender == buyer,"0only buyer can call this.™);

y Modifiers

modifier onlySeller(){
require(msg.sender == seller,”0Only seller can call this.");

-3

}

modifier inState(State _state){
require(state == _state);

-3

¥

event Aborted();

event PurchaseConfirmed(); E\/en‘ts
event ItemReceived();

function abort()public onlySeller inState(State.Created){
emit Aborted();
state = State.Inactive;
seller.transfer(address(this).balance);

¥

function confirmPurchase() public inState(State.Created) condition(msg.value == (2 * val)) {
emit PurchaseConfirmed();
buyer = msg.sender;
state = State.Locked;

}

function confirmReceived() public onlyBuyer inState(State.Locked){
emit ItemReceived();
state = State.Inactive;
buyer.transfer(val);
seller.transfer(address(this).balance);

@jmvara | @KybeleResearch www.kybele.es

Compiler version

Functions

Libraries & Interfaces

Global variables

Events / Modifiers

Contract signature (is)

Constructor

Functions

Similar to a Class in
any OOPL

29



Dealing with Smart Contracts - Issues

®
==
4 M
Learning Curve IT — Business Gap
* Alharby, M., Aldweesh, A., & van Moorsel, A. (2018). * Mik, E. (2017). Smart contracts: terminology, technical
Blockchain-based smart contracts: A systematic mapping study of limitations and real world complexity. Law, Innovation and
academic research (2018). In Proceedings of the 2018 International Technology, 9(2), 269-300.
Conference on Cloud Computing, Big Data and Blockchain. * Bosu, A., Igbal, A., Shahriyar, R., & Chakraborty, P. (2019).
\_ J Understanding the motivations, challenges and needs of
blockchain software developers: A survey. Empirical Software
Ve ~N \_ Engineering, 24(4), 2636-2673.
Security Issues
* Mavridou, A., & Laszka, A. (2018, February). Designing secure
ethereum smart contracts: A finite state machine based approach.
In International Conference on Financial Cryptography and Data
Security (pp. 523-540). Springer, Berlin, Heidelberg.
. J

“In other words, they're code that does what it's been programmed to do.

If the business rules ... have been defined badly and/or the programmer
doesn't do a good job, the result is going to be a mess, and, even if
programmed correctly, a smart contract isn't smart — it just functions as

designed.”

What's a smart contract (and how does it work)?
Computer World, Jul 29 (2019)

@jmvara | @KybeleResearch www.kybele.es



Dealing with Smart Contracts — Proposals (1) U

* [Formal] verification
of Smart Contracts

Bragagnolo, S., Rocha, H., Denker, M., &
Ducasse, S. (2018, March). SmartInspect:
solidity smart contract inspector. In 2018
Bhargavan, K., Delignat-Lavaud, A., Fournet, C., International Workshop on Blockchain Oriented
Gollamudi, A., Gonthier, G., Kobeissi, N., ... & Software Engineering (IWBOSE) (pp. 9-18).
Zanella-Béguelin, S. (2016, October). Formal IEEE.
verification of smart contracts: Short paper.
In Proceedings of the 2016 ACM Workshop on
Programming Languages and Analysis for Security (pp.
91-96). ACM. W,

\
>

e DSl-based

— Legal principles-based DSL (Adico-Solidity). — erkshos on Foundasions and Applcsions of
— Natural language-based (SmaCoNat)

Frantz, C. K., & Nowostawski, M. (2016,
September). From institutions to code:
Towards automated generation of smart
contracts. In 2016 IEEE 1st International

Self* Systems (FAS* W) (pp. 210-215).
IEEE.

Regnath, E., & Steinhorst, S. (2018,
September). SmaCoNat: Smart
Contracts in Natural Language.

In 2018 Forum on Specification &
Design Languages (FDL) (pp. 5-16).
IEEE.

\
>

/
)
¢ Te m p | a-te S fo r Clack, C. D., Bakshi, V. A., & Braine, L. (2016). Smart contract templates:
foundations, design landscape and research directions. arXiv preprint
Xiv:1608.00771.
Smart Contracts o
J

@jmvara | @KybeleResearch

www.kybele.es 3l



o Dealing with Smart Contracts — Proposals (Il) U

e MDE-based

— Both use MDE to map the business process (BPMN) into a
smart contract.

— Lorikeet need to extend the BPMN notation (2 elements)

Lopez-Pintado, O., Garcia-Banuelos, L., Dumas, M., & Tran, A. B., Lu, Q., & Weber, 1. (2018). Lorikeet: A Model-
Weber, 1. (2017, September). Caterpillar: A Blockchain- Driven Engineering Tool for Blockchain-Based Business
Based Business Process Management System. In BPM Process Execution and Asset Management. In BPM

(Demos). (Dissertation/Demos/Industry) (pp. 56-60).

@jmvara | @KybeleResearch www.kybele.es
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The Goal

Raise the level of abstraction at which
Smart Contracts are developed /designed

@jmvara | @KybeleResearch

www.kybele.es
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The path

Methodological
Proposal

Smart Contracts L

specification <:::|
process T

Custom Clauses
specification process

Technological
Proposal

Form-based
Concrete Syntax

e3Value -
models <.

-

’
s

~ Contract

m2t

Smart

(:sol)

' N \
SmaC — Textual
DSL for Smart
Contracts L
modelling \\\ [Block-based]
g A Graphical Concrete
Syntax
v
Transformacién

@jmvara | @KybeleResearch

www.kybele.es
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Xtext

U

@jmvara

* What i1s Xtext!?

— Framework for textual DSLs development

Xte<

=L

— Xtend (Java-like) for the development of validations, quickfixes,

etc.

— Ecore metamodel automatically generated from the grammar.

= eclipse —
4 Semf—— N )
. »{tend
:@ EuGENia || Xte$
Q Recele
— o o . \
)T Sirius Cf%#‘
o / )

| @KybeleResearch

www.kybele.es
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Ot Develop a textual language using Xtext(l)

How to develop a textual language!?

|, Write the grammar

term?n?l SEMICOLON returns ecore::EChar:
a) Define the terminals. |

terminal DOT returns ecore::EChar:

b) Define the rules.

Property returns ecore::EAttribute:
PropertyString|PropertyBoolean|PropertyInteger|PropertyUInteger|PropertyFloat|PropertyAddress|PropertyBytes|PropertyStruct|PropertyEnum

H
Prope rtyStrlng
3

PropertyInteger:

3

type= "string"” Array? CONSTANT? visibility = Visibility? (storageData = StorageData)? (namePropertyString = ID|CHAR) ('=' inicialization = (STRING|ID))? SEMICOLON EOLINE?

type = INTEGER Array? CONSTANT? visibility = Visibility? (storageData = StorageData)? (namePropertyInteger = ID|CHAR) ('=' (INT|ID|ArithmeticalExpression))? SEMICOLON EOLINE?

PropertyString

Property

Propertylnteger

III“IIII

@jmvara | @KybeleResearch www.kybele.es



o Develop a textual language using Xtext(ll) U

* How to develop a textual language!?

3. Generate language artifacts. & s o i

@jmvara | @KybeleResearch www.kybele.es 37



@ kybele

Develop a textual language using Xtext(ll) U

* How to develop a textual language!?

4. Run the Generated Eclipse plug-in.

2

= *My.sce &
1 pragma solidity >=0.4.22 <0.6.0;

3= contract Purchase {

uint public val;

= B | 5= outline R (14 = 5
v <4 File
& >=

¥V < Purchase

address payable public seller; ¥ < public
address payable public buyer; & 2 *val
enum State { Created, Locked, Inactive } ¥ <4 condition
State public state; 4 _condition
// Ensure that ‘msg.value' is an even number. v 4 onlyBuyer
// Division will truncate if it is an odd number. < msg.sender
// Check via multiplication that it wasn't an odd number. v < onlySeller
constrt{t{tor() publicdpayable { 4 msg.sender
seller = msg.sender; vei
val = msg.value / 2; ¢"jsme
require((2 % val) == msg.value, "Value has to be even."); » state
} <> Aborted

modifier condition(bool _condition) {
require(_condition);

}

modifier onlyBuyer() {
require(
msg.sender == buyer,
"Only buyer can call this."

<> PurchaseConfirmed
< ItemReceived

< abort

< confirmPurchase
4 confirmReceived

@jmvara | @KybeleResearch
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Develop a textual language using Xtext(ll) U

@ kybele

* How to develop a textual language!?
5. [Generate Code Generator - Xtend]

6. [Unit Testing]

/. [Creating Custom Validation Rules]

@Check
def checkContractStartsWithCapital(Contract imports) {
if (!Character.isUpperCase(imports.name.charAt(2))) {
error('Contract”s name should start with a capital’,
SM2Package.Literals.CONTRACT__NAME,

INVALID NAME)

@Fix(SM2Validator.INVALID NAME)
def capitalizeName(Issue issue, IssueResolutionAcceptor acceptor) {
acceptor.accept(issue, 'Capitalize name', 'Capitalize the name.', 'upcase.png’') [

context |
val xtextDocument = context.xtextDocument

| n Cl u d I ng s val firstLetter = xtextDocument.get(issue.offset, 1)
. xtextDocument.replace(issue.offset, 1, firstlLetter.toUpperCase)
quickfixes }

@jmvara | @KybeleResearch www.kybele.es



Remote Purchase

Mgt
AU

John will like to buy Peter’s widget

A'IIIIII"

gt
AL

Peter has a widget for sale at 1ETH

Tt |

John confirms

tha‘ he et ML
received the e —
widget I"' “"I’
‘ Smart Contract now
holds 4ETH.
-,

!
LVTRRTTL

T

RLLTTTIL

Peter sends ETHs
worth 2x of the value

e

: of his widget to the
Wi~ Smart Contract
amm |-
9 9
S
Smart Contract now \'p

holds 2ETH.

¢)
¢)

1

Smart Contract
sends 1ETH to
John

Smart Contract now

holds OETH.

John confirms the
purchase, sends

gt

Smart Contract
sends 3ETH to
Peter

=

gt
"

-

Peter delivers the
widget to John

Mg N

—
e N
—
- -~
9 9

Smart Contract now
holds 4ETH.

John now owns the
widget that cost 1ETH,
and has 1ETH of his
own returned to him.

ETH worth 2x of — vy
the value of what
he will pay for the —
widget to the smart S e 00 Smart Contract
contract sends 3ETH to
Peter
- - - -~
e 9 * 9
- -~ = =
N ) 7 ° 9
holds 4ETH.
‘ Smart Contract now
holds OETH.
\”
= P
*,

Peter now owns 3ETH, :
2ETH of his own, and " /
1ETH paid to him b
John

*  SmaC in action

* Safe Remote Purchase in Solidity ’

documentation

@jmvara | @KybeleResearch
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https://youtu.be/zUCL3JKPpeA
https://solidity.readthedocs.io/en/v0.5.3/solidity-by-example.html
https://jacksonng.org/Safe-Remote-Purchase-1

C—d

O MDE Advantages u

* Define and enrich customized textual structures

— E.g: gas control in loops to avoid

* Reduce the learning curve ]

. [ Documentation ] Rapid prototyping ]
Auto-completion L
[ Tgif;?::::ﬁén \ Code generation ]

— Syntactical validation T .
— QuickFixes
[lustration by Bemhard Rumpe)
| Cabot, J. Lightweight Model-Driven Engineeering. Les journées
— Good practices oo o GO GPL o 153015

— Auto-documentation ...

* Development of technological bridges

— Close the gap between business professionals and developers

@jmvara | @KybeleResearch www.kybele.es
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A A more friendly notation for managers?
(Zky!
4 )
- /
Toolkit| ( )
INNoVaServ| | cvatue
\. J
...A New Way to Design Serwces... 4 )
(N /
4 )
Business and Business Process Modeling toolkit for Service Design > <
- /

Q

(2

<& SBP
% K

(1:1) A ()

7 ;

4 Q&

PCN &—-% BPMN =5
(1:1) &’b

Canvas
95

b ()

<
E3value
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O Correspondences Analysis U
Address / User (Personalized Struct) Actors
! Address Array / Company )
L (Personalized Struct) ) Market segment
Cryptocoins, Services, Assets, Advices Value Object
Events Stimulus
Smart contract Commommmeeeee> Value Interface
| - )
= Value Port
[ Functions } : N
Value Transfer

<—> Compatible N J
<----> Partially compatible k /
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Bridging the gap

v lg) platform:/resource/SmaC/SmaC.model
v 4 File
4 Version

v <4 Contract Purchase
4 Enum State
4 Property Ulnteger val
<4 Property Address seller
<4 Property Address buyer
4 Constructor public payable
4 Modifier condition
4 Modifier onlyBuyer
4 Modifier onlySeller
4 Modifier inState
< Event Aborted
< Event PurchaseConfirmed
< Event ltemReceived
4 Clause abort
4 Clause confirmPurchase
4 Clause confirmReceived

v l3) platform:/resource/transformations.traceMetamode
v 4 Trace Model
4 Source Model SmaC
4 Target Model e3valueModel
< Trace Link Address-Actor
<> Trace Link Address-Actor
<> Trace Link Event-Start stimulus
<> Trace Link Event-Start stimulus
<> Trace Link Event-Start stimulus
<> Trace Link Contract-Value Interface
<> Trace Link Clause-Value Ports&ValueExchange
< Trace Link Clause-Value Ports&ValueExchange
<> Trace Link Clause-Value Ports&ValueExchange
<> Trace Link Contract-Valuelnterfaces

PQ Resource Set
v @ platform:/resource/SmaC/e3valueModel.e3value A
v 4 Diagram
v 4 Model
< Value Object Purchase advice
< Value Object Badge
< Value Object Abort advice
< Value Object Item
v < Elementary Actor Buyer
> 4 Start Stimulus
> 4 Start Stimulus
> 4 End Stimulus
> 4 Value Interface
5 <4 Value Interface
> 4 Value Interface
v < Elementary Actor Seller
4 End Stimulus
4 End Stimulus
4 Start Stimulus
v 4 Value Interface
> 4 Responsability Element
4 Value Port In SOUTH

v 4 Value Interface v
< > Selectionl Parent[ List] Tree| Table] Tree with Columns
»SmaC.modeI[ _trace.model[ v kdvalueModeI.eSvalue[
D Properties &3 |? | Problems "@| Target Platform
Property Value
Name ‘= Address-Actor
Operation Type = Transform
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O The road ahead U

SmaC validation

* Jechnological Bridges development

— mZ2m & m2t transfos.

* Graphical concrete syntaxes development

Extend e3Value with smart contract elements non
directly matched ) .

SmaC — Textual
— Modifiers.
rm-based |~ modelling o
V&V of .@
— High-level specifications - P
’/’ i )
models < :
— Transfos.

* Enable automatic deploying mechanisms
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