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Abstract: Cloud computing proved to offer flexible IT solute Although large
enterprises may benefit from this technology byoating their IT departments,
SMEs are dramatically falling behind in cloud usagel hence lose the ability to
efficiently adapt their IT to their business neetlkis paper introduces the project
idea of the H2020 project CloudSocket, by elaborptthe idea of Business
Processes as a Service (BPaaS), where conceptsratkksemantics are applied to
align business processes with Cloud deployed waondl The hybrid usage of
conceptual and semantic models introduce smart kauige processing mechanisms
to bridge the semantic gap from business requestieployable workflow bundle.
Ideas, Concept and technical issues are highlightedfirst prototypes introduced
for download.

1. Introduction

Cloud computing proved to offer flexible IT solut& Although big enterprises may
benefit from this technology by educating their départments, SMEs are dramatically
falling behind in cloud usage and hence lose thigyato efficiently adapt their IT to their
business needs [1]. The reason for this is that #ine concentrating on their core business
and rarely have the possibility to deal with thenptexity of business and IT alignment.
This situation may evolve to a disadvantage in gl@ompetition.

This position paper introduces the new H2020 clpudject CloudSocket [2] that
primarily targets SMEs that are currently excludemm using the cloud due a lack of
competence and high entry barriers. These barderse in the form of gap between
pragmatic, legally influenced and well-defined Imesis processes and a gigantic cloud
market with numerous offerings that rarely considbe business episodes of an
entrepreneur but focus on technical details.

Startups and SMEs typically focus on their corsifess. Hence, there are several
business processes such as customer relationshigaampaigning, administrative issues on
registration, IT services as well as after salggpet that are necessary for the business
success, but can only be insufficiently supportedioby those organizations.

Business Processes as a Service (BPaaS) enablegssbthat may act as a public or
private organisation to offer cloud-based executibthose business processes to support
start-ups, founders and SMEs.

The use case Business Incubator focuses on supptine “Coaching and Finance”
effort for more than 300 Start-ups with designiagalyzing and simulating individual
business plans, business processes, and also msrckigh degree of adaptability of Cloud
Services for Start-ups, e.g. Customer Relationdflgnagement, Order Management,
Human Resources Management — both with respeacists and functionality.



The Cluster Business Process Broker use caseifidentypical business episodes.
Within the ICT / Robotics cluster, there are monant 700 enterprises that deal with
different application domains as eHealth, Manufacty Photonics, Government, Security,
e-Commerce, Retails, etc. but share a common drisifiess processes.

CloudSocket targets brokers like the businesshiaitmr — operated by BWCON - and
the Cluster Business Process Broker — operated BYHEMA - by providing tools,
framework and knowledge to setup smart business cimad alignment in form of a
service; the so-called Business Process as a 8¢BJic

This paper introduces the concept of Business Bso@s a Service for enabling
business and IT alignment using cloud offeringsndéethe objective of this position paper
is:

1. Introducing Business Process as a Services (BRaa8gpt that uses business process
management, case management and semantic technoleggble smart alignment
algorithms for mapping business requirements witha offerings.

2. Discuss the meta modelling stack and the correspgmdeta models and standards that
have been used to realise a smart business prarcéd$-Cloud alignment model.

3. Introduce CloudSocket architecture that explaimsntiajor four building blocks, the
functional capabilities, the conceptual requireraertd stakeholder responsibilities to
realise Business Processes as a Service.

4. Hence this paper introduces the idea of BPaaSjgesVirst insights into the modelling
languages and the initial architecture for a seroairtven business and IT alignment
using cloud offerings.

1. Objectives
1.1 Terms and Related Work

Current marketplaces offer such processes in tloeid¢l but focus entirely on the
combination of applications. Hence in our pointvadw, these are not business processes
but these are workflows.

Therefore we define the following four layers [4]:

» Layer | - Business Processes: Domain specific legsiprocesses that describe the
business activities of a worker, which are — in ey they are presented — not
executable, neither by a workflow engine withiroatside the cloud.

» Layer Il - Workflows: Executable business processesrepresented by workflows
that orchestrate the interaction between softwppdi@tions.

» Layer lll - Cloud deployable BPaaS Bundles: Workftothat are packaged for
cloud deployment consisting of all relevant depleyinconfigurations — such as
meta data, workflow, service description, servi@pldyment description, SLA,
semantic annotation of the bundle - so that itlmapartly deployed on demand.

* Layer IV - BPaaS in production: BPaaS that is @fem the marketplace with a
price and corresponding SLA similar to a SaaS ¢hat be immediately run by the
user. A model-based smart Wizard uses semanticeimte to identify the most
appropriate BPaaS in production for the marketplaser. It is important that this
workflow is not a running instance, but a servibattis offered. The concrete
handling of instances in a multi-cloud environmeénta typical cloud challenge,
which is not the scope of this paper but describda4.1 of CloudSocket [2].



1.2 Concept Models for Information Processing

A well-known approach in knowledge externalizatisrthe use of conceptual modelling.
Meta modelling [5] is introduced as a realisatiggp@ach to develop domain-specific
modelling tools and hence enable IT-supported qunoedelling. Based on Strahringer
[6], Karagiannis and Kiihn [7] a layered approaahctmnceptual modelling is used.

Meta models can be specified with a meta modellamguage that is derived from an
meta meta model. In the following the most promtmaasta meta models based on Kern [8]
are mentioned: (a) Ecore from the Eclipse platfd@8h (b) GOPRR from MetaEdit+
Platform [10] and (c) MS DSL Tools and MS Visio [1Additionally the following meta
meta models are introduced: (d) MOF [12], whichraalised on different UML Profile
platforms (e) ADOxx based on the equally namedqat ADOxx [13], (f) Obeo Designer
on Eclipse [14] and (g) Generic Model EnvironmeME[15].

This project users the open development commuit@xx.org [16], which is a world-
wide acting meta modelling community with more tl&® software developers and more
than 1.800 interested stackholder.

The Enterprise modelling frameworks from ZachmHr] is used as the basic skeleton
for business and IT alignment as it identifies anty the different layers from business
down to IT but also different aspects from prodesBuman worker. In the pluglT project
[18] the Business and IT alignment modelling largridVIKI [24] has been developed
based on extended aspects of the Zachmann framewdHhe form of data, knowledge,
processes, people, organisation, application, mtsdand motivation. Strategy, business,
system and technology are the perspectives thatapaatrix of modelling languages, each
with a list of different modelling languages.

Modelling for Cloud-based applications is a ratimew research topic. Preliminary
ideas are proposed in REMICS [19], as well in MOD&@l [20] and PaaSage [21].

BPMN is a semi-formal language, where formal semardan be introduced via semantic
lifting and operational semantics can be introdugedinheriting directed graph semantic.

Furthermore the language is intuitive for a humaaruThe executable part of BPMN [22]

is used to define the deployable and executabl&flears, hence the same notation is used
to define different aspects of a business process.

The requirement is hence to (a) realise a hybradietling tool that can model both
aspects — the domain specific business processeldsaw the cloud specific technical
workflow and (b) enable semantic lifting of busisgzocesses and workflows to enable
smart business and IT alignment and finally.

1.3 Model Based Methodology for Business Process and I T-Cloud Alignment
1.3.1 The Domain Knowledge Externalization:

A business user and a Cloud solution provider ssprethe features of the cloud services in
a way that is both adequate for humans to intewattti and that allows for machine
assistance for the identification of appropriateises

We use a model-based approach for knowledge exieation. Models are a means for
communication between people, in our case the umedsproviders of cloud services.
Moreover, if models have a clear semantics andepeesented in a formal language, they
provide the basis for, automated analysis, adaptand evaluation. This is a step towards
the vision of The Open Models Initiative, namelylddels are knowledge that can be
operationalized”.

We use and enhance standard modeling languagesntenprise architecture, whereas
each business process — reflecting the selecteds SLi& listed with a certain price. The
user can select the business process and cregisottess into the workspace.



1.3.2 TheBPaaSDesign

Smart Business-IT alignment maps the business gsomecloud services which serve as
building blocks to realize the business procesa ssrvice. Typically, several components
cover the processes, but in some cases there beghtsingle service that maps the whole
process. In our scenario the user specifies theestgd services by modelling three
dimensions:

Business Episode: Each business process represeamscrete business episode that
characterizes the tasks that have to be perforittecbvers the whole spectrum from
structured routine processes to dynamic case mareageThe description is mapped to the
workflow.

Business Compliance: Legal issues such as dealitig personal data or country-
specific aspects about data storage are considertéis dimension. In addition properties
as confidentiality, privacy or integrity are alsar@meters such as accepted failure rate or
cycle times. This dimension defines SLAs.

Quality/Costs: The usage of Cloud must be aligné the strategy and the goals in
the organization like cost savings or increasecdpd innovation. However, the “right”
services with the “right” pricing model need to fmaind. This dimension considers the
findings of Service monitoring.

The challenge is to map business language to i=dhsolutions. Hybrid modelling,
semantic lifting, rule-based inferences and coltattee modelling are used to support
smart business and IT alignment and to map a seldmisiness episode — described in
more detail as a business process — with a workifiative Cloud.

1.3.3 TheBPaaSAllocation

Each workflow in the Cloud can be seen as a serideace, the approach of CloudSocket
is to create workflows as deployable services. As &forementioned BPaaS design
environment already provides concept models, a ivdrileen approach for the creation of
workflows as a service is used. Thus, the concefiteoPaaSage deployment files is used
as a starting point to act as a configurationtflde deployed in the Cloud for a SaaS and
extended it with workflow functionalities to enaltlee deployment of a Cloud orchestrator,
combining different Cloud services or Cloud apgiima components.

Hence, workflows orchestrate different servicgsteams or components from market
like docker [23], Cloudify [24] or one of the Amaza@omponents [25], or “develop” a
specific cloud application for the user in orderfudfil the functional and non-functional
requirements of the workflow specification.

1.3.4 The BPaaS Execution

Cloud orchestration by introducing a higher absioaclayer between Cloud services is
introduced and deployed in the form of BPaaS. Keolgk-based execution is introduced
by adding deployment rules to allow adaptationhaf workflow like (a) substituting SaaS
components, (b) obtaining additional cloud resosircée) exploiting different cloud
resources-services (migration), (d) SaaS re-cortippgr data flow modification.

Based on the results of the SeaClouds projectssageng platform is provided in the
Cloud to enable (i) synchronous operation of conspbrelements, (i) multiple data
formats, (iii) context awareness applications, (iwpn-standard application interface
protocols.

As this paper focuses on the modelling part, tkecetion environment is here only
mentioned for completeness reasons. In case moadsdare required, this paper refers to
the architecture description.



1.3.5 TheBPaaSEvaluation

SME’s and in particular startups have to be agid eeact flexibly on changing market
requirements and business development. This mdaisatso the realization of their
business processes is also subject to changes.
The last phase collects all information
form the BPaaS deployment in a multi-
h = \ cloud environment and abstracts it with
5 - conceptual analytics technology to the
R ) — business level enabling all stakeholders
A =y - business client, BPaaS Broker,
— 7t s I/P/Saas and component provider - to
collaboratively optimize their billing
models. Conceptual analytics is
introduced as a combination of process mining amteptual modeling with particular
focus on graphical representation and so-callesiff@kations” of process mining results.
The idea is to semantically lift process log datd integrate them into concept models
like business processes and hence enable a grapéprasentation of the Monitoring
results. Figure 1 introduces a sample, where tkd data storage locations are assimilated
with a geographical map, so business client cailyefmlow where the data had been
stored during the execution of the business prodastshermore the business process on
top is enriched with monitoring symbols, such ageen, yellow and red indication with
respect to legal compliance, a tachometer indigatoh what extent the SLA has been
fulfilled or additional bars representing key penfiance indicators of the business process.

= - - - -
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Fiaure 1 Sample of Conceptual Analvtics of BPaaS

2. Research Methodology

The overall idea of the project CloudSocket canfdrenulated as “The Smart Cloud
Business Process Broker”, comprising of discovenychestration, deployment and
execution of services in the cloud.

During these phases the level of integrationfiedifrom the technical to the business
level. CloudSocket applies a model-based appraadiféct this lifting and integration. A
detailed analysis of the business requirementsdbasehe phases - plan, model, manage
and measure - is common in business and IT-alighn@nbusiness level we have models
such as business processes, rules or cases, weechatignment with models on IT level
such as workflows, SLA and architectures.

First a common understanding is established bgraihology WIKI, referencing to
existing approaches, literature and common agretsmehis is published as a terminology
Then, end end user specific workshops and busimesess modelling sessions enable a
first insights into real SME demands for cloud afig.

Following the “conceptualisation of modelling medsd approach from OMILAB [26], a
modelling method is developed that enables to brilgm business process requirements
to cloud offerings.

Technically the ADOxx.org meta modelling platforinas been used for the
implementation. Free proof of concept research otypes are developed within the
development spaces of the ADOxx.org portal to enadsh interactive and iterative
prototype development of the aforementioned desigironment.

When stable research prototypes have been achitnerd will be a technology shift to
the commercial version of the meta model platform.



3. Technology Description

The model based approach is realised using the medl form ADOxx.org. Hence, this
section introduces first the meta model stack tooduce relevant modelling layers that
enable the business and IT-cloud alignment.

M)
[ Business Process ]
Business and IT Alignment ‘S
©
BP based BP based Service BP based o
Deployment Requirements Cloud c
Rules q Indicators ﬁ
2
Design S
Environment [ Executabel Workflow J e
_____________________________ 3
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) [ BPaaS Bundle ]
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—

Figure 2 The CloudSocket Modelling Sack

Figure 2 introduces the CloudSocket modelling stée&t in principles follows the
distinction between domain-oriented business pees! IT-oriented workflows. In order
to fill the gap from business processes to workfipa so-called business and IT alignment
layer has been introduced, consisting of (a) bgsin@ocess based deployment rules, (b)
business process based Service requirement désasipas well as () business process
based cloud indicators. A semantic notation enalhlesemantic lifting of all three layers,
the business process layer, the workflow layertaedBPaaS Bundle layer.

For completeness reasons it is mentioned thatBfP@aS Bundle is expected to be
designed in an external allocation environment,re&® the business and workflow models
are expected to be designed in the design envirohme
This paper introduces the weaving between BPMMiminess process and the executeable
workflow models, DMN [27] for deployment rules, tdefined BP described service
requirements (BPDS), self-defined business proreisators and RDFS for the semantic
annotation.

We focus on the integration of (a) deployment sul@) service description and (c)
cloud indicator with the business process.

3.1 The Hybrid BPMN Meta Model Overview

A meta-model is a tupl®lM= <M T ,<, domain, range, card> where
MT is the set of the defined model types, i.e. fdr, i=,m we have
MT={MT,, MT,, ..., MT,,}.
TheMT;'s (i=1,..,m) are itself a tupl&T;=(0], D], A;), where
0! is the set of object types or classk§,is the set of data types, aAdis the set of the
attributes.
In CloudSocket we have additionally to the businasgess model types ()T, Business
Process Model Notation (BPMN), (b) See BPMN Speatfon, (c)MT, Company Map,
(d) MT; Document Model and (8T, Working Environment Model
the following 4 model types: (YT Decision Model Notation (DMN), (gM T, Business,
(h) Process Described Services (BPDS) MiJ, Key Performance Indicators (Cockpit), (j)
MTg Business Process Indicators (BPI)
ThereforeM T={BPMN,Company Map, Document Model, Working Enviroaent Model,
DMN, BPDS, Cockpit, BPI}.
< defines an ordering a@. l.e.,
Let of, 05 € OT we sayo! issubclass of o, if o} < o



Thedomain is a function with domain: A P(0T)

Therangeis a function that maps an attribute to the posetrof all pairs of
classes and model types, all data types, and akhtgpes.
range: A> P(U;(0] x {MT;}) u DT U MT)
The card function
card :07 x A - P(N} x (N§ u {=}))
For details on the modelling language, please tefére CloudSocket development space
on ADOxx.org [28].

3.2 BPMN and DMN Weaving

Weaving is a modelling technique were different eldgipes are connected. Additionally
to the already definesl M of BPMN in [FDMM] [26] and BPMN Specification [22{ve
have to add some extensions of some Relation®to th

MMgp, . = {MTgp,,., ngspec, <, domain, card},

T ._ T
OBP' - OBP_spec
Agp:= {ABPspeC’ Referenced Decisions-from, Referenced Decisions-to,

Referenced Service Description-from, Referenced Service Description-to}
3.3 Business Process Described Services (BPDS) Definition

This model type should improve the communicatiotwken the Business Process designer
and a workflow engineer. The Class ‘Service Desionip contains several attributes which
should describe the business process servicestfienfa) technical, (b) domain, and (c)
business point of view. Those attributes are in fiexnat to enable semi-formal text.
The formal definition of this model type is as tlis:
0rpps = {Service Description}
Dgpps = {String}
TechnicalAttrs: = {Description, Input, Output, Functional Details},
DomainAttr: =
{Privacy, Data Compliance, Domain Country, Domain Description}, and
BusinessAttrs: = {Vendor Issues, Payment, Trust, Securities}
Then Agpps = {Name, TechnicalAttrs, DomainAttrs, BusinessAttrs}
Attribute attachments:
V attr € {Agpps}: domairattr)= {Service Description}
V attr € {Agpps}: rangdattr)= {String}
card Service Description, Name) = (1,1)

3.4 Business Process Indicator Assimilation

Model assimilation is a technique where data setsassimilated” into conceptual model.
In CloudSocket the assimilation is applied, whemdata are mapped into business process
models as indicated in Figure 1. The meta moda¢sribed as:
Ofp; = Ofp
Dl’gPDS
= {DlgP' EnumSLAtypel EnumDataLocation:EnumStorage:EnumCapacity: EnumLegacy}
Enumg; 44y, = {gold, silver, bronze}
Enumyp;;410cation = {Vienna, Austria, Europe, USA, ... }
Enumg;yrq4. = {storage x, storagey, .
Enumcqyqcicy = {capacity x, capacity y, ... }



Enum; 4,0, = {Green,Yellow, Red}
Agp; = {App, Capacity KPI,Storage KPI, Data Location KPI,
Legacy KPI,SLA type KPI}
Attribute attachments:
domain(Capacity KPI) = {Task}, rangéCapacity KPI) = {EnumCapacity},
card Capacity KPI) = (1,1)
The attribute attachments for Legacy KPI, Storagé, 0ata Location, SLA type can be
defined as the Capacity KPI. Due to the compleaitihe whole meta model and the page
limitation, we introduced only selected parts @& thodelling stack, where the weaving,
assimilation and the use of the new service desanifis described.

4. Developments

CloudSocket comprises four phases, each phase sepdoy a corresponding building
block: (a) the design environment to describe lessrprocesses, business requirements and
workflows as elaborated in the previous section,tfie allocation environment linking
executable workflows with additional SLA informatido a set of deployable bundles, (c)
the execution environment that executes and manitoe workflow as well as (d) the
evaluation environment that lifts key performanuéi¢cators back to the business level.
Figure 3 introduces the four
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Figure 3 CloudSocket High Level Architecture

5. Results

The first prototype implements the BPMN and DMN pgling. The second prototype
implements the BPMN for business processes and fleark as well as enriches those
models with KPIs and so-called “BP described Serveguirements”. The third prototype
implements the visualisation of KPIs and their mdésition into the BPMN. All three
prototypes can be downloaded from the CloudSocketldpment space from ADOXxx.org.
Semantic lifting of business processes enableshachgesign environment that combines
all aspects [28].

6. Business Benefits

Our primary targets are SMEs that are currentlyusbexd from using the cloud due to a lack
of competence and high entry barriers. These lbardeme in the form of a gap between
pragmatic, legally influenced and well-defined Imesis processes and a gigantic cloud
market with numerous offerings that rarely considee business episodes of an



entrepreneur but focus on technical details. Starand SMEs typically focus on their core
business. Hence, there are several business pescessh as customer relations and
advertising, administrative issues on registratidnservices as well as after sales support
that are necessary for business success, but tamemsufficiently supported by the IT
resources of those organizations. A complete aisabfthe use cases can be seen in [3].

7. Conclusions

Cloud offerings have a high potential to massiveipact European economy, but the use
of Cloud offerings, especially for the needs of SMteeds improvement. Business Process
and IT-Cloud Offering alignment using smart knovgedprocessing, has the potential to
bring Cloud offerings closer to the business regqagnts and to the business user.

Initial implementations are promising that the o$éybrid knowledge processing — the
machine interpretation of conceptual models as asethe human interpretation — enables a
smart bridge from high level business processé€ddad offering.

Those smart mechanisms are used to (1) guidenplernentation of Cloud offerings —
the BPaaS Bundles, (2) assist the user when sedeitie appropriate Cloud offering from
the marketplace using a Wizard as well as (3) dbgrdata to intensions, requirements and
Business Process indicators.
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