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The Vision of an Intuitive Composition Paradigm

Florian Daniel @ ZEUS, 13-14 February 2017, USI Lugano, Switzerland



After more than a decade since their emergence,
why are Web services and SOC still a
prerogative of programmers only?
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Cominciare a impadronirsi delle
tecniche della programmazione
attraverso esercizi di informatica
svolti senza il computer

DEAGOSTINI




Teach people how to FeelaalelefscRs{cIavVilef=ts

Make services self-explaining and supportive
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SOAP Web services =

v”“'fs,m . XML over SOAP over HTTP
e VS-* family of specifications

stateless and stateful

v

| Web Services

Software -
engineering mem
abstractions o

RESTful Web services =
XML/JSON over HTTP e

stateless
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WADL = description of RESTful resources

WSDL = description of Web service interfaces

WSCI = description of client-server protocols

WS-CDL = description of multi-party business protocols

>

Oriented toward machines
Documentation still needed




Services

Description

Discovery

Composition




UDDI = Universal Description, Discovery and Integration

* Failure (as public registry)




SAP: Article

Microsoft, IBM, SAP To Discontinue UDDI

Web Services Registry Effort

UINN Business Registry (USR) Wil Be DXscontinuwed From January 12, 2006

KY SAP NEWS DESK e R s T T e Lo Lw 2
COCDMARR L4, 2005 L300 AM £57 AEASS: 27,864

Q) smaree  SSewnwt  dewan CJremescs  BJacotes w0 res

Microsoft, IBM and SAP are discontinuing the UDDI
Business Registry (UBR) peojoct for Web servioss ca January
12, 2008, accordng to Web-based bulletias from the three
corspanies. UDDI prescrides » specificanion for settisg up
K direcsories of Web servioes for both peblic and within-the-
fieewall csage.

4
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wwn

Acconding %o & Microsoft FAQ about the shendown, the peoject, announced in
Soptember 2000, was tendad 10 prove the Eteroperabllity and “robutaes” of
the UDDE Wb services registry specification, "This goal was met aad far
excoeded, The UBR ran for five years, demosatrating live, industrial strength
UDDA implemestations managing over 50,000 replicated entries. The practical
demonstration peovided by the UBK helped in the ratification of UDIN
specifications, as OASIS standards sad several software vesdors now inclode
VDD support as & key feature in thelr softwase products.” Iaformation carmently
in the registry will be handled “in sccordance with the terms of the Individual
ragistry 1o which the information was peovided,” according %o Microsoft,
“Publication 10 the sives will be disabled as of January 12, 2006, and 20 new
information will be accepted,” the company sdd

SOA World Magazine, December 18, 2005
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OASES Madling List Archives
View the OASIS muaikng bt arciive delow

of drowsesearch wing MakMal
Search © Tl only
owie AL OASIS s

Help: QASIS Mukng Lods Help | MarkMail Help

uddi-spec message

(Date Prev] | [Theead Prev) | [Thread Next] | [Date Next] - (Dage Index] | (Thread Index) | [List Home)

Subjecr: FW: [members| Closare of OASIS UDDI Specification TC

o From: "Mary McRae " <mary mcrac® oasis-open org>
o 7o: <uddi-spoc®lists oasis-open.org>
o Dare: Wed, 2 Jul 2008 14:45:40 .0400

To CABIS Mosbore:»

T™hie is o confirm that e OASIS Universal Desariptiom,
Discovery, and Iateqgration (UDDI) Specificatica Technical Committee
votod Lo complote Lts work in late 2947 and has beoon cloned,

The UDDI Specification TC standardized wvwo versions (vi.0 and v).9)
of the TDOI spoecification set, as well as a Schema Centric XML
Canonicalization Specification V1.0, See:

Lonni org/sommittoos/uddi-apec/doc/teppaca hiadoddiv)
UBCI wversions 7.9 and 3.0 wvare approved as QASIS Standarda. See:

betpiliwev.oanie-cpen.orglesve/oasie 2eve 02 2) 95.php
and the TC's presestation "C0OT vii The Registry Standard for SOA", ats

hatpi/fvww.canin-coun, org/presontaticons ‘uddi v) webcast 20050222, pd4f

OASIS Mailing List Archive, July 2, 2008
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BPEL = Business Process Execution Language

Comes with exception handling, transactions,
compensations,...
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BPMN 2.0 mapped to BPEL



JJJ

JHERUETAVOW P IE+I0 X AN on -8 EFs A LS ey

h AR Saaeen " S b b [RSSCRRS J— T amew - e

A ———

— ,.. Bmisva I\ $rB A aDH e O o

je fo lig 0 o ;of“

i
P

A Ot M e i LA
L AVetens A TN P i SNstie

>
: .

- Nhe P 1w b te: [SAS--1H)
d Drier s 1o Miser N "

2P T i bt (LRSI
__‘" _.O ol e Peving  Pon e (SRS 115

= o‘—o—"‘ ‘u e e ELNL PRI |

)
Q O -
banzs e i

=l

- -

' Q ~ ‘.--.’4[ v ::m N Yie u-‘,'
P - > - uI ne s e _O S

a | ’ S Onagrm bier P Bt VR
9 Q r = ! o 00 A T L - WA
L ] s It Pie e (SRS
Fenan
2

1
tefo fole

fe je

—=HE>o.

23959 =
= : For skilled developers only! L
0 g8 8 | e
Osurs Omale. Cotes. Cotex 'l

- :

L N Sowm N

Yaoqgiang BPMN Editor



List of BPEL engines

From Wikipeda, e hee encycopeda

This is a M1 0! Busnoss Process Execution Langwage (BFEL) and Dusiness Process Mode! and Notation (BPNIN) ongnes

Produc Fuloase
Prodect * ¢ Veador ¢ Balon o ¢ Framework ¢ Compaatinny .
Page D%
Cprenalt . & Codeliew Tectrologes P 210 1) 2009 Acacraixs WESLOML 20 B'CL A e TN
ActvavOS % Actve Endports % & 80 20%N > i~ "é:' R w20 WHBPIL. sadeds
Achwd A o e M4 20%MWNM P X | BwWN20
GOy
M& . BPELAWS 1 1 WS &PEL 20
oo o ASF 138 29312 Agache Ads, JIH
e 10084 200808407 Jova CE WSS uman Task i Apacre HSE & )
Sstan L LRFD, WEDL, ) .
Bt ah Sorver L Micronct X% NET L SR Are oL e
xX«¢ .
Hon Qv 1 & Nage Fohware Triepnas Jova EBF PELans
aPu ARIT FA 10T N ? Jon EE BPWN 20
Open £585 129 Oper& 5B Comvruniy 23t NNt Java BE. B AREPEL 20
Ounoe BPEL Process Narages
formmery Colass DFEL Occheatration e Oracie Corporston 1% MN004 Jovs £E ASOAPDLZ0OBAWNI 0
Sever)

Only few BPEL/BPMN engines running in practice!

WEDPLL, DPCLA sopiaWi-

Passach DPEL Massto s Paraach S0 22900 e g
Homan T ash

Virscee Urvvorsal Sorver ne Ooenlirk Schware 45 2008 VDO, WS-ONEL ws*

WetGirers Primss Savve 1% & na 0013 X000H Jon BF WS BE

http://en.wikipedia.org/wiki/List_of_BPEL_engines
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An attempt to lower the barriers to development...



Mashups = composite applications developed
starting from reusable data, application logic and/
or user interfaces typically, but not mandatorily,
sourced from the Web

F. Daniel and M. Matera. Mashups: Concepts, Models and Architectures. Springer, 2014. ISBN 978-3-642-55048-5.
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Mashup tools...



Yahoo! Pipes = data mashups

el Evends - Mookae Hecha

e G e S ST
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Layost  ExpansAl  Colapte AX Back oMy Poss New  Saw  Saweacopy | Pubish

R
I hp Ssheyed cengus comicha

(<

Trncate feod e 16

» My pipes V I ‘

-- Debugger. Ppe Output (15 fems)
Time taken 0.835835s Refesh
* Build failed -« 771372007 2:10 PX
» Build failed -« 771372007 1:01 PX

- » Dnild l.ll.d - 7/1)/2“7 l. S. Al

http://pipes.yahoo.com/pipes/  (discontinued recently)



*  llllesmashArters = yniversal integration ®

) Mashirt Edtor - Mazille Firefox

B Modics Ssusirzs Dockoge  Segnaiter Jrumerdtd Ao
u - C - Mg Uit o Qloompostiond o 1 v ."- )™ S -

A Py vty Oy e Ny (Wil vas & L ean Mod oo < Py ofurs e Cordy Tk Veorons K0t PR paondan "' i Mg -

Comgint oo Y

F. Daniel, F. Casati, B. Benatallah and M.-C. Shan. Hosted Universal Composition: Models, Languages and Infrastructure in mashArt. ER 2009, Pages 428-443.






ResEval Mash = domain-specific mashups
(research evaluation)
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F. Daniel, M. Imran, S. Soi, A. De Angeli, C. R. Wilkinson, F. Casati and M. Marchese. Developing Mashup Tools for End-Users: On the Importance of the
Application Domain. International Journal of Next-Generation Computing 3(2), July 2012.



assisted mashup- = ggsisted mashup development
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S. Roy Chowdhury, F. Daniel and F. Casati. Recommendation and Weaving of Reusable Mashup Model Patterns for Assisted Development. ACM Transactions on
Internet Technology 14(2-3), Article 21, 2014.



User study: comparison of development with/without Baya

2500
1
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o
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Development time in seconds

Control Group Test Group

(a) mean development time in

designing a pipe without and with Baya

-
|

4
1

Number of user interactions
100 200 300 400 500 600

of interactions) in seconds

Control Group  Test Group Control Group ~ Test Group

Thinking time (dev. time / number

(b) mean number of user interactions in (c) mean thinking time for designing
designing a pipe without and with Baya a pipe without and with Baya

using

CrowdFlower



NaturalMash = natural language mashups

Widgets

are resizable and can be moved around.

Ingredients Toolbar

Visual Field = By m _ .
— displays a searchable list of

renders the mashup output while it is u available Web APls.
being edited. ——

i

—_

L

wt t."

_— Web APIs

3 :

—

l— are draggable and represented

133 by an icon.

s

[

$ "

API Dock
shows the list of APIs used in the o vao tem i3 selected. past vides Lisk to my wa Text Field
mashup.

allows to edit the mashup
description.

Saeed Aghaee, Cesare Pautasso, Antonella De Angeli: Natural End-User Development of Web Mashups. VL/HCC 2013: 111-118



forever

8 (5 e iTer = puzzle-like paradigm
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Resnick, M., Maloney, J., Monroy-Hernandez, A., Rusk, N., Eastmond, E., Brennan, K., ... & Kafai, Y. (2009).
Scratch: programming for all. Communications of the ACM, 52(11), 60-67.



Lessons learned about non-programmers



ney don’'t know what services are

ney don't know what widgets are

ney don’'t know what data mappings are

ney don’t care about knowing that

ney already struggle with their own business




What they do everyday is...
browsing the Web and operating Uls



90 % of
functionality

Surface Web (4%
of WWW content)

. Deep Web (96% of
50 % of WWW content)

functionality ??

http://inventionmachine.com/the-Invention-Machine-Blog/bid/79363/The-Deep-Web-Semantic-Search-Takes-Innovation-to-New-Depths




Let's try to interpret the Ul as API



Use cases
4 N\

A £ o

‘ Logic \ Logic
Data L Data J Data
. J

(a) Operating Ul (b) Extracting data  (c) Extracting logic (d) Cloning Ul

User

. . Tables, lists Forms Ul elements
interactions

Web

Data

Processes/

algorithms Services

Sources



Tables, lists

Data

SOUrces



My daily tech news




IAPI (interactive APl) annotation format

Properties

:h-iapi :Qualifies the annotated HTML element as iAPI (requires a valid HTML id attribute) |

Properties
e-data:/abel Qualifies the iAPI as data source; label provides a human-readable name for the data
e-item:/abel |dentifies data items inside a feed of data; label gives a name to data items

p-attr:/label Structures data items into attributes; labe/ gives names to data attributes



Example

<table id="1" class="h-iapi e-data:Publications">
<tr class="e-item:Publication">
<td class="p-attr:Authors">F. Daniel and A. Furlan</td>
<td class="p-attr:Title">The Interactive API (iAPI)</td>
<td class="p-attr:Event">ComposableWeb 2013</td>
</tr>

</table>



External annotation of data sources






Forms

Web

services



My daily tech news




Ul elements




target page

drop the select Widget

oy
(LR 2 8

‘= ROEN ARG T




Ul-oriented computing middleware



iAPI engine
(background script)

iAPI annotation

The Web

manages data loads resources
Storage manager Loader
Annotation parsers
iAP| parser JSON parser Lifecyle
I manager
cCard parser || RSS parser
O S - 1+ Chrome
i messages
_ manages icon Y
Browser extension logo
Browser window ~ iAPI engine
—— (content script)
000 H
, |
@DOOEE ) ) interprets annotation i
iAPI parser
Target page P2 injects content
HTML
-( injects controls and templates augmenter
reads/writes annotations
<table class="japi <& 4 A
P1">7 :
_S?urce ,/ / react to events : HTML 5
</table” /< i messages
, ) Y
/ g /
/ ! Event Annotation HTML uses
7 )/ handlers augmenter augmenter ¢
; - 4 // 4
/ iAPI editor HTML
} i / . .
iAPI annotation , (injected script) il

Graphical iAPI controls



It's all just an idea, but If it worked...

...there would be some interesting benefits



The deployment of iAPIs is contextual to the
deployment of their host application

API

\render / generate

<table id="1" class="h-iapi e-data:Publications">
<tr class="e-item:Publication">
<td class="p-attr:Authors">F. Daniel and A. Furlan</td>
<td class="p-attr:Title">The Interactive API (iAPI)</td>
<td class="p-attr:Event">ComposableWeb 2013</td>
</tr>

</table>



The documentation of iIAPls comes for free: the Ul
tells everything; no need for descriptors or IDLs.

P4 Messaces 3 Duscover v w B

rert proes for o 0 B0G service. Something 10 consder for &
FFFFFF ? PRICING V S
.

Bre SOAP, REST, WSDL,
WADL, WSCI, WS-CDL




Searching iAPIs does not require any new infrastructure
or query paradigm: simple Welb search does the job

Provider

(4) Usage (1) Publication

Italiano VS . (2) SeaI’Ch

©

Consumer

(3) Description



Composing iAPIs is as intuitive as browsing the Web;
no need for programming skills.

By example
Point and click

Copy and paste

Re-play

Drag and drop



The challenges Which abstractions?

surface Web Which paradigms?
t Is there
one”
Is there a mapping”? Which is best?
How to
v Deep Web simplity?

-

And lots more...

services




As said, it’s all still an experiment. But...



...let's try to make composition more accessible.

You too!



