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Abstract

Cloud Computing technologies and IG&-&grvice concepts deeply revolutionized the enterprise
world. All the players involved in this revolution have had to deal with the new issues, challenges
and opportunities offered bthe Cloud and were forced to ahge, in order to stay alivahe
classic ICT Value Chain models are not sufficient to represent a situation in whattorgwike

Cloud Services Developers, cannot be assimilated to dng ohtegories mapped.

The aim of this study is t@viewin detail the ongoingdynamics inside the Cloud Value Chain.
That is whya significant number of companies, placed all overdian, ha beenanalyzedwith

the scope of pointing out common tendencies of vertical integration and differentiadion.
descriptionof recurring strategic partnerships has been provided as well, for each category of

players.

Moreover, relevant literature models have bestudied in particular the one proposed by the
oOsservatoridCloud Computing e |&iEa-Servicé of the School of hagement,Politecnicadi
Milano in 2015 Starting from this basis, and thanks to the analysis of the companies which work
in the Cloud industry, it was possible to enhance the medekhng itin the section related to

IT consulting services and system integration.

Finally, a IT consulting firm based in Milan has been analyzed, gathering data through
interviews, real offers provided by the company, other minor sources and a questionnaire. The

analysis of this company waseful for thecomprehensiomwf the model.



Abstracte presentazione déapitol

Il Cloud Computingsta rivoluzionandal mondo MBterprise. Tutti gli attori coinvolti in questa
rivoluzionesi trovano adaffrontare le nuove sfide, problemi ed opportunita offerti dal Cloud ed
hanno dovuto cambiare ed evolvelsiS NJ & 2 LINI @OA GSNBE® [ Of I aaA Ol
e sufficiente per rappresentare una situazione in cui nuovi attori Sono emerspessmmo essere

assimilati a nessuna delle categogi@ mappate.

[ Q2 0 AdBqiidsth salio & analizzare rugttaglio le strategie in corso nella catena del valore

del Cloud. Per farlo e stato analizzato un numero significativo di compagnie, provdaiegtii
sezione della catena del valore, con lo scopo di individuare tendenze ricorrenti di integrazione
verticale e differenziazione. Inoltre é stata fornita una descrizione delle partnership strategiche

piu comuni, per ogni categoria di player.

In aggiwnta, sono stati studiati modelli di catena di valore presenti in letteratura, in particolare

j dzSt 2 LINRLIZA&G2 R FLaiSéndre delasSonlnf Mafaydmant del Pblitednicd a
RA aAfly2 ySt wHnmp® t I NI Sy Ra?ainpilecetiedzs deifelsociéth & S S
che lavorano nella Cloud Industry é stato possibile potenziare il modello, arricchendolo nella sua

sezione relativa a societa di consulenza IT e system integrator.

Infine, una societa di consulenfadi Milano e stata anbzzata, raccogliendo dati attraverso
AYUGSNIA&GSS 2FFSNIS NBFEA RSEfl a20ASGrx Ffan

company e stata utile per la validazione del modello.

Entrando nel dettaglio dei capitoli, il Capitolo 1 introducericetto di Cloud Computing. Si parte

con una breve storia dei trend tecnologici che hanno contribuito alla sua nascita, fino ad arrivare
alla sua definiziondl Capitolo 2 spiega le metodologie usate per portare a termine questo studio:
analisi della lgeratura, modelli utilizzati, interviste ed un questionario, presentato nel Capitolo
5. Nel Capitolo 3 alcuni modelli di catena del valore del Cloud vengono studiati, incluso quello
presentato dé f Qh & a S NEBCoingutiny @ CT-akService dell&chol of Management del



Politecnico di Milanonel2015 Seguira il modello potenziato una delle sue sezigrsecondo
guandoemerso dallo studio delle company analizzate. Nel Capitolo 4 le 32 smletéonate tra
guellecoinvolte nella catena del valore del Cloud vengono studiate e le loro strategie scomposte
ed analizzate. Per ogni categoria di player si analizzano dinamiche ricorrdime, hel Capitolo

5 si ha un utilizzo pratioel modello, attraverso lo studi una saieta di consulenza IT italiana

e la sua rappresentazione nella catena del valore.
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Introduction
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2 K| O Q-aurpgsiig/about the previous quote is it was spelled by a visionary like Steve Jobs.
What is surprising, though, that this quote is from 1997. The Cloud took a long time to arrive:

underlying technologies had to be mature enough, while engineers had to create the concept of
Cloud Computing and realize how revolutionary it would be in the enterprise (and consumer)

market.

The ICT world has always been characterized by a high level of dynamicity: innovations are
introduced rapidly, both at a technological and at a management level. Amongst the several
evolutive trends, the commaoditization of ICT and the creaticin b&{ S NIJA OS¢ RSt A @SN

servitizationare at the basis of the Cloud Computing.

The cloud, as defined by NISIgtional Institute of Standards and Technologya model for
enabling ubiquitous, convenient, @@mand network access to a shared pob configurable
computing resources (e.g., networks, servers, storage, applications and services) that can be

rapidly provisioned and released with minimal management effort or service provider interaction.

The Cloud Computing today represents a hugeketamwhich sums up more the&#00 billion

G2NI R6ARS O6{GFrGA&AGFY HnanmcO |y RrthePiblicCNEBEGK |y
€1185 million for the Cloudnabling infrastructure in Italy (Osservatorio Cloud ealcaFService

of the School of Mnagementof Politecnico di Milano, 2016)u& numbers arenainly dueto

the revolutiontaken bythe ICT as-Service, which potentially allows companies to be more
flexible and make costs variable, paying only for resources used and reducing Capex and

implementation time frames.



Such revolution implied a series of changes in the enterprise world: vendorkauate adapt

their offer to the new paradigm, while companies making up the demand have had to develop
new competencies of IT governance and defadmption strategies consistent with their
requirements. Considerations like these led to the insufficiendasdic ICT Value Chain models

to represent a situation in which neagtors like Cloud Services Developers, cannot be assimilated

to any ofthe categories mapped.

This study is aimed at trying to provide a critical analysth@® current situation and givingn
interpretation of how it ca evolve, with particular references to the ongoing dynamics inside the
Cloud Value Chain. Starting from thealysis of the models already present in litera and

taking into consideration the one providing the most accurate synthesis between completion and
simplicity (the2015 model from the Osservatorio Cloud e ICTa-&ervice of the School of
Management ofPolitecnico di Milanoduch relationships and trends have been studied, making
use of strategic information concerning 32 companies placed in the Value Chain, which helped
redefine recurring partnerships, integration, differentiation and divesture trandsin general,
contributed to the observation of the dynamics inside the Cihdéameover, such study led to the

chance of providing an enhancement to the model in one of its parts..

In particular, in Chapter 1 the Cloud Computing will be introducedirggdrom a brief history of

the technological trends which contributed to its birth. Afterwards, relevant definitions will be
reported, along with some taxonomy classifications proposed by the most important sources as
for the Enterprise ICT. A synthesisuch taxonomies will follow, being this the one adopted in

the following chapters.

In Chapter 2 the methods used in this study will be presented: analysis of the literature, models

reviewed, howa questionnaire, presented in Chapteias been desigrd and carried out.

Chapter 3 reviews the main models about the Cloud Value Chain, including the one from the
dOsservatoricCloud Computing e ICT-a§ S NII A O Séhoobf ManadgérSent Politecnicadi

Milano presented ir2015 This model will be enhandén one of its parts.



In Chapter 4 the analysis of 32 enterprises working in the ICT sector and suitable for the Cloud
Value Chain will be provided. For each category of players, recurring dynamics, including vertical

integration, differentiation, divesies and strategic partnerships will be reviewed.

Finally, Chapter 5 validateke enhancednodel through the review ofraltalian ITconsulting
company, here called Milan Consulting. Such player has also been studied through the analysis of
the questionnairementioned earlier in order to map the strategy of the company in the

introduced model, as is and to be.



Chapter 1

Introduction to the Cloud Computing

In Chapter 1 the Cloud Computing concept will be introduced. The firswilgstesent a brief
history of the technological trends which contributed to its birth, followed by relevant definitions
of the phenomenon. There will also be a section related to the taxonomy used referring to the
Cloud Computing. A synthesis of suckoteomies will follow, being this the one adopted in the

following chapters. Finally, data and adoption forecasts, especially related to the Italian market,

will be presented.



1.1The long way to Cloud Computing

Cloud Computing is now possible thanks sedes of enabling technologies, but it has not always

been the case. IT in the enterprise world has gone through many phases, that we are going to list

in this paragraph. Thisgol t f SR GSNl a¢> 200A2dzaft e R2 y2aG ad
overlapping periods, in which enterprises all around the world or even in the same street may

still use mainframes rather than cloud computing. Roughly, the last 60 years produced the

technology used in organizations today. We will now describe every andoé#obse eras.

The modern idea of computer was born in 1936, when Alan Touring presented the notion of a
dzy A@SNEI f YIFIOKAYST GKFG fFGSNI G221 KAa ylYSsE (
Later fundamental milestones include the computereatd solve 29 equations simultaneously,

designed by Atanasoff and Berry, the ENIAC calculator, grandfather of modern computers, which
Mauchly and Eckert managed to fit in a 20 by 40 feet room, and the invention, from 1947, of the

transistor, by ShockleyaBleen and Brattain.

LG ¢la y24 dzyGAf GKS pnQa GKIFIG ¢S alg Stloz2N
organizationsWe are talking about batch central computers, processing groups of punched cards

which carry instructions, and giving results tables in change. IBM dominated this market

covering almost 90% of all punched cards. Stellar prices and bad elaboration time, though, limited

the spread of such machines.

Mainframes were the next big thing in enterprise IT. The first ones, like the iater Mark 1

(1951), had no operating system and ran only a single preloaded program at a time. As the
machines became more robust and demand grew big players, like IBM and UNIVAC, established
service bureaus where they leased time to use their machiMemframe allowed users to input

tasks, later computed by central refane machines.

In 1965 Minicomputers arrived, providing compact machines for a small price, making a

decentralized architecture possible, enabling it to be designed specifically angdaodspecific



needs of business units rather than departments. ComBaredi 2 G KS G oA 3 rANRY € X
GSNB [[dzAGS OKSI L) avlftft FyR FlLad (42 o6dzAfR® ah

applications were limited to large enterprises.

Inthetr n Q&4 O2 Y LJzli SNJ y S ¢ 2 NJ| &andnBdofécnbliyiRsSanditdihey 1 & G

creation of network protocofs

Ly GKS ¢pnQas 2AyR264& h{ YIRS Al LIaaradams (G2 C
these years, the cliemerver structure was the most common: logic layers (data, business logic

and presentation one) are distributed over two tirree physical levels, carrying the name of

tiers. The communication between tiers happens through stadized interfaces. Desktop or
fFLI2L) t/ Qa NBLINB a Sy benersBuctidd, deSiggias aidatp @ tod, ¥ G K S
while the server side gives back communications services, information processing and data
saving. With the word server we magfer to a mainframe, but also to a simple computer,
programmed with the task to wait for inputs from other ones. The great advantage offered by

the Client/Server structure is to distribute the load of work over severaldost machines, giving

all busiresses the chance to use software applications. The clellengewas represented by

0KS RAFTTFAOdz Ge G2 AyidSaNIraGS [20Ft ! NBIF bSig2N.

The internet arrival needed new communication standards, like TCP/IP, and the creation of
middleware which issoftwarewith the task to integrate different systems and the creation of
systems distributed over more levels (N tiers) on a global scale. Standards like TCP/IP allowed the
evolvement of IT infrastructures, through the creation ohterconnection between hardware

made by several pducers and small networks, until then disconnected. Information can now

run across the whole organization, thanks to the connection of mainframes, servers, computers

and external infrastructures (the Inteet).

I Mandrioli et al. (2008)
2 Laudon (2006)



As we can notice, we went from a centralized architecture, an almost compulsory choice, for cost
reasons, to departmental system, to then move back towards a central architecture, thanks to

the client/server model and to Cloud Computing.

In the fird years of the new century, some important factors enabled the Cloud Computing
arrival, the first one being virtualization tools. Virtualization is the creation of a virtual version of
a physical resource, including virtierdwareplatforms, operating sstems storage devices and
computer network resources. Virtualizatigrepresented inmage1) is not the same as Cloud
Computing, being the second the delivery of shared computing resources, made possible by the
first. The main advantage of virtualization is optimization: while ssraee often used way below

their potential (on average about only at 15% of that), through this system many applications can
be installed on a single server, running them as if they were mounted on a lot of them. Also, a
variation in requisites for an oagization can be handled much better, by simply reducing the
virtual capability hired, rather than buying and then selling it. Other advantages include disaster
recovery and backup mechanisms and better service efficiency, thanks to the dynamic allocation

of resources over the virtual machines.

oM -]
t

. ——— (@) "‘—-q“r_-‘b

Imagel - Virtualization allows many applications to be installed on a single server
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Multitenancy is another factor which enabled the Cloud Computing technology. Multitenancy
software is an architecture in which a singistanceof a software runs on a server and serves
multiple tenants, i.e. groups of users wisharea common access tthe software. While the

same application, OS, hardware and datarage are shared by multiple customers in a
multitenancy environment, virtualization refers to the transformation of components, which
enables each customer to appear to run on a separatealimachine. Some advantages of this
system include cost saving, release management (the package only needs to be installed,
typically, on a single server) and data minmggregationf N2 Y (G KS LINE A RSN a

easier to run queries, mine dat#ok for trends etc.Below, Image 2 graphically shows the

difference between Virtualization and Multitenancy.

I VIRTUALIZATION

E3

INSTANCE 1
INSTANC
INSTANCE 1
INSTANCE 3

oo [ ]

HARDWARE HARDWARE

Image2 ¢ Virtualization vs Multitenancy

Cloud Computing was also made possible by SOA (Service Oriented Architecture). SOA is an
architecture using a logic oriented to services, to support useeding breaking single
applications into elementary reusable elementary functions, called servidésch service
implement, as said, an elementary action, and exposes an interface through which it can be
invoked, while delegating to a superior layer the task to coordinate the execution of the different

services, according to the enterprise business Wovks. The business process is, in this way, no

31BM definition of SOA

15



longer tied to a specific action, rather turning into a component of a bigger framework to edit or
reuse according to necessities. In a Manifesto for SOA, six core values were listed: business value
(over tedth strategies), strategigoals(over projectspecific benefits), intrinsic intesperability

(over custom integration), shared services (over spepifipose implementations), flexibility

(over optimization) and evolutionary refinement (over pursuit oftih perfection). This
approach makes it easier, in a Cloud architecture, to turn on and off services. Some of its
advantages include cost saving, reusability of services, interoperability between different

technologicaplatforms.

Together with the evaition of these architectures, two more trends contributed, in the last
years, to the birth of Cloud Computing: I€@mmaoditizationand the spread of new delivery
models. The standardization and cost reduction of IT over the last years reduced its strategic
value, making it, to the eyes of many, more and more comparable with electricity or fresh water.

In other words, it is turning into a commaodity, where it used to be a strategic factor

A function which loses strategic value, and can be handled extesealipng moneghouldbe,
according to management principles, outsourckdage3 highlights some drivers which lead to
outsourcing.This cost reduction necessity pushed the deployment of new delivery models, like
housing (customers rents a portion of a data center, wilhrelated facilitieswhere to install

their own servers), hosting (resources come from the provider, which usually also offers some
more services like backup angerformance monitoring) or the Managed Services model

(customersmaintainthe ownership of tle ICT infrastructure, committing its handling to a third

party.

4 soamanifesto.org
5 Carr(2003)
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Image3 - Competence and cost related outsourcing dri¥ers

Studying the Cloud Computing from another point of view, we may interpret it as an answer of

ITtothey SSR F2NJ [j dzA O

FyagSNBE O2YAy3d FTNRY

G2RI & Q.

scenario is more dynamic than ever, and such uncertainty means the survival of an enterprise

may depend on its capability to focus on its core busireassd adapt rapidly tohe market

demands. For this reason, Cloud is not just defined as a simple technology, but rather as an

opportunity to embrace a new business model

Cloud Computing is a big deal in IT world: reducing costs, increasing efficiency and taking a step

towards a social andechnologicalevolution, the Cloudfavorstt KS &/ f 2 dzR

everything will be accessible through the interfiet

{20AS0{

Cloud has been made possible by many technologies and trends. From an technological point of

view, the Cloud is a naturavolution of previously existing technologies, turning IT into a

distributed system on a global scale, starting from what used to big eentral system. At the

same time, commoditization and new IT models made cloud mainstream, at the point where it

hasturned into a business opportunity, more than being a simple technology.

6 Lagestionedef QA YLINB &l X DIl yf dzOF { LAY

7 Xun Xu (202)
8Sugang M. (2012)
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Finally, we have to point out that cloud is here to stay: Gartner stated that, by 2020, a Corporate
Gb-2f 2dzR¢ LI2f A 08 g ALY SN/ S & NBU2NB\ O-edneakdthaiia@2R | & ®
tech will be clouebased, but that every enterprise will make use of at least some cloud based

tech, and that the Hybrid model will be the most comnfon.

1.2Cloud Computing taxonomy

Cloud computing is a big thing, but it is also a new techryl8gfore exploring how cloud is
changing the enterprise world and, in particular, consultancy societies, we have to understand

what cloud is. We will, in this Chapter, make use of some influential definitions.
1.21bL{¢Qad RSFAYAUAZY

Defining a new technologyg a big deal. A prove of that are the 15 drafts (and years of work) that

NIST needed to publish the final version of their definition. NIST is an American federal agency,
devoted to promoting innovation and industrial competitivity through the deploymeft o
adFyRINR FYR ySg (GSOKy2f23ASad bL{¢Qad RSTFAYAl;

widely accepted by other operators.

G ¢ KS qNIST dzRes is a model for enabling ubiquitous, convenient-gemand network
access to a shared poof oconfigurable computing resources (e.g., networks, servers, storage,
applications and services) that can be rapidly provisioned and released with minimal
management effort or service provider interaction. This cloud model is composed of five essential

characteristics, three service models and four deployment models

9 Gartner (2016)
10N|ST (2011)



The five essential characteristics listed by NEB©wnin Image4) are:

1 Ondemand selfservice.A consumer can use computing capabilities, such as server time
and network storage, as needed automatically without requiring human interaction with
each servie provider.

1 Broad network acces<apabilities are available over the network and accedisenigh
standard mechanisms that promote use by heterogeneous thin or thick client platforms.

f Resource pooling¢ KS LINEJARSNDa O2YLJziAy3d NB&2dzNDS:
consumers using a muftenant model with different physical and virtual resources
dynamically assigned and reassigned according to consumer demand. There is a sense of
locationindependencen that customer generally has no control or knowledge over the
exact location of the provided resources, but may be able to specify location at a higher
level of abstraction. Example of resources include storage, processing, memory and
network bandwidth

1 Rapid elasticity.Capabilities can be elastically provisioned and released, in some cases
automatically, to scale rapidly outward and inward commensurate with demand. To the
consumer, the capabilities available for provisioning ofippearto be unlimitedand can
be appropriated in any quantity at any time.

1 Measured servicesCloud systems automatically control and optimize resource use by
leveraging a metering capability at some level of abstraction appropriate to the type of
service (e.g., storag@rocessing bandwidthand active user accounts). Resource usage
can be monitored, controlled and reported, providing transparency for both the provider

and consumer of the utilized service.



Broad On-Demand |
Rapid Elasticity Measured Service Self-Service

Essential

Characteristics
Resource Pooling

Software as a " Platform as a | ' Infrastructure as a
Service (Saa$) Service (Paa$) Service (laaS)

Imaged-bL{ ¢Qa /f2dzR Y2RSta NBLINBaSyidldAz2y

NIST moreover defines three service models and four deployment models. The service models

are:

1 Software as a Service (SgaShe capability provided to the consumer to use the
LINE DA RSNRA | LILJX AOIF GA2y A NUzyyAy3A &yessible Of 2 dzR
from various client devices through either a thin client interface, such as a web browser
(e.g., webbased email) or a program interface. The consumer does not manage or control
the underlying cloud infrastructure including network, serversemping systems,
storage or even individual application capabilities, with the possible exception of limited
userspecific application configuration settings.

1 Platform as a Service (PaaShe capability provided to the consumer is to deploy onto
the cloud infrastructure consumecreated or acquired applications created using
programming languages, libraries, services and tools supported by the provider. The
consumer does not manage or control the underlying cloud infrastructure including
network, serverspperating systems. But has control over the deployed applications and

possibly configuration settings for the applicatibosting environment.
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1 Infrastructure & a Service (laaSThe capability provided to the consumer is to provision
processing, storagejetworks and other fundamental computing resources where the
consumer is able to deploy and rum arbitrary software, which can include operating
systems and applications. The consumer does not manage or control the underlying cloud
infrastructure, but has antrol over operating systems., storage and deployed
applications, and possibly limited control of selected network components (e.g., host

firewalls).

The four deployment models proposed by NIST are:

91 Private cloud.The cloud infrastructure is provisionedrfexclusive use by a single
organizationcomprising multiple consumers (e.g., business units). It may be owned,
managed and operated by the organization, a third party or some combination of them,
and it may exist on or off premises.

1 Community cloud.Thecloud infrastructure is provisioned for exclusive use by a specific
community of consumers from organizations that have shared concerns (e.g.. mission,
security requirements, policy and compliance considerations). It may be owned, managed
and operated by pe or more of the organizations in the community, a third party or some
combination od them, and it may exist on or off premises.

1 Public cloud.The cloud infrastructure is provisioned for open use by the general public.
It may be owned, managed and operdtey business, academic or government
organization, or some combination of them. It exists on the premises of the cloud
provider.

1 Hybrid cloud.The cloud infrastructure is a composition of two or more distinct cloud
infrastructures (private, community quublic) that remain unique entities, but are bound
together by standardized or proprietary technology that enables data and application

portability (e.g. cloud bursting for load balancing between clouds).

Overall, NIST definition is very focused on thengectural aspect of Cloud, dividing services,

with a low granularity model, into three macioS @St a o6LIFFasx tlFlFa FyR
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businessocused, and gdeeper into the service models.
1.2.2 D NJi YSN.Dé I?S'-FAY)\G)\ 2y

Gartner is an American research and advisory firm, providing information technology related
insight for IT and other business leaders. Gartner is a huge company, employing about 8k people

over 85 countriesn the world.

Gartner defines Cloud Computing as a computing style in which largely scalariabl&€d

Fdzy OlA2y Lt AGASaE FNBE RSt AQGSNBR ara I {SNIAOSE
LRAYG 2F GKAA RSTAYA G wEcH implids thé pagmentkfdFed £hd thel a |
definition of SLAs. As for service categories, Gartner adopts a model more detailda thén¢ Q a >

particularly about Paa&d Saas.
The service modgdroposedby Gartner is composed of six categories:

9 Cloud system infrastructure servicegsb L { ¢ Qa LI {0 ®

1 Cloud application infrastructure services b L Paa$) a

f Cloud application service§ LJ- NIif @ O2NNBaLRyRAY3 G2 bL{¢Q
through the Internet as a Service from mtknant archiectures.

1 Cloud information servicesResearch services or other mechanisms that grant access to
external data and contents already existing in the Cloud

1 Cloud business process servic&sinesprocesqpayroll, press, €ommercedlelivered
as an elastiservice through the Internet. The access happens through web interfaces
and weboriented mechanisms.

1 Cloud ecosystem management and security servicgsrvices for the management of

Cloud access, configuration, security and delivery.

11 Gartner (2010)



At a Saas level, Gartner lists three application services, that include the execution of some process
activities and some support services for Cloud management, while NIST stays -ateddd\evel,

just defining the Saas category.

At aPaaS level too Gartner emphasizes the distinction among different service types. Within the
Cloud application infrastructure services, two Paas typologies are highlighted: Application Paas

(aPaas) and integration Paas (iP&as)

1 aPaas:an aPaas suite debvs to the end user an integrated platform for hosting and
application and services management. These kinds of suite usually aggregate Cloud
services such as deployment tools, datanagement tools, application security tools,

applications servers and oretration tools.

1 iPaas:an iPaas suite delivers to the end user a platform which enables integration and
management, to allow the collaboration between collaboration services and application
singularly deployed. An iPaas suite usually combines protocajibgdmessage delivery,
routing and virtualization Cloud services, besides orchestration, deployment tools,
registry and repositoryCloud di protocol bridging, trasporto messaggi, routing, service

virtualization e orchestrazione, strumenti di sviluppogistry e repository.
1.23C2NNBaAUSNRa RSTFAYAGAZY

Forrester defines Cloud Computing as a set of standardized IT resources, made available by a

Service Provider, having the following featutés

1 accessible through Internet protocols from any computer and alveagsiable;
9 assigned resources scale automatically on demand,;

1 pay-per-use business model or advertisibgsed,;

2 Gartner (2011)
B Forrester (2008)



1 Web management interfaces;

1 complete selservice available to the user.

CKA&d RSTFAYAGA2YyZ fA1S DI NIy S NXysEs fréitonikaffered | S &
to end users. Forrester proposes a detailed taxonomic classification, by intersecting four different
service models (Infrastructure, Middleware, Applications and Information & Procesadh

three implementation models (Prite Cloud, Hosted Cloud, Public CldddYwelve quadrants

are then obtained, represented image5.

Level of
sharing
Pure
Public cloud laaS PaaS Saa$ BPaaS cloud
market
Hosted Dynamic Integration- Dynamic Dynamic
(virtual private) | infrastructure as-a-service apps BPO
cloud services services services
Extended
cloud
market
Infrastructure Middleware Apps BP
Private cloud virtualization virtualization virtualization virtualization
tools tools tools tools
Infrastructure  Middleware Applications Information Business
and processes value

Image5 - Cloud services taxonomy (Forrester, 2010)

1.2.4 Taxonomy adopted in this study

We will group Cloud services into three main categories: laas. Paas, Saas. This classification aims
at providing a decent level of specificity, not far from the one offered by r@artwhile still

maintaining a simple structure.

¥ Forrester (2010)
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Services are grouped based on the contents they offeey are represented iimage6.

T

laaS(Infragructure as a Service this model refers to infrastructural services¢luding

networking resourcing, storage, computing capacity, virtualization layer. These resources

Oy 68 dziAftAT SR Ay | a0FflotS FyR FtSEAOGCE

requisites. The infrastructural resources are delivered by a provider which is external to
the organization, or by the ICT Direction, based on agreed SLAs, leaving to the customer
the possibility to install applications and manage them.

Pass (Platform asa Service)the Pa& model refers to a set of services that allow the
customer to use platforms delivered by a provider, or by the ICT department, optimized
for development, testing and delivery of differesystems (application PaaS: aPaaisi

for the integration of diferent systems (integration PaaS: aPad®ols typically included

in such platform are Operating Systems, security systems, database management
systems, application servers, integration services, BPM tools and software development
envirorments. The customer controls and manages some aspects of the platform, while
the underlying infrastructure is handled by the Service Provider.

SaagSoftware as &ervicg: the final user has access to-demand application services
through the Internet technology. Applications typically delivered include individual
productivity software, Enterprise Application or Unified Communication and
Collaboration tools. Apps are deadied through an elastic and scalable approach by a
Service Provider or by the internal ICT department to different users, both internal and
external to the organization. The final user gets the software ignoring the underlying
infrastructure, an can only ake use of a limited set gbersonalization Inside this
categorythe Business Process as a Service (BPaaS) nentpeas integrated, pushing

SaaSo its limit, represented by a whole businga®cessnjoyed as a service.

The NIST model will be takenantonsideration concerning the implementation aspect
of Cloud Computing:
Private Cloudthe Cloud infrastructure is handled exclusively by the organization, which

has full control of it and can satisfy even the most restrictive IT requisites. The realizati



of a Private Cloud infrastructure requires big investments for the Data Center realization,

besides the purchase of hardware and software resources.

1 Community Cloudthe infrastructure us shared amongst a limited number of companies.

Investments necessg to the realization of the infrastructure and its control are divided

between the participants of the community.

Hybrid Cloudit is a combination of two or more Cloud systems.

Infrastructure
(as a Service)

Applications
Data

Runtime

i
JRameaam

You manage

Middleware

O/S

Virtualization

Servers

Storage

Networking

Image6 ¢ Service Models

1.3The Cloud Hype Cycle
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mere analysis of which things turned out to be not as great as @ggeit is in fact a study

15 Gartner (2016)
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including a classification of Cloud technologies, a reflection of the expectations from the market

and a review on the years we are far away from a mainstream adoption of these technologies.

Over the last few years, most orgaatiions have become grounded in the practical benefits and
risks of the Cloud. Despite continuing hype, there are @venreasing examples of organizations
achieving benefits from Cloud computing tech, regardless of industry, size and geographic region.

Bdow, Image7showda DI NIy SNR&a | @IS /&80tS F2NJ / f2dzR
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On thex-axis we have time and on theaxis expectations. The curve described is divided into
five zones: Innovation Trigger, Peak of Inflated Expectations, Trough of Disillusionment, Slope of

Enlightenmat and Plateaus of Productivity.

We will now analyze some of the concepts represented in the graph, using punctual examples to

achieve a better overall comprehension of the how the model works and why it matters
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Integrated laaS and PaaS (laaS+PaaS) itetheology arrangement where laaS and PaaS
capabilities are offered as a unified portfolio of services. These two technologies are
complementary, causing laaS providers to expand into PaaS and vice versa. Services like AWS,
Microsoft Azure and Google Qb Platform are an example of this scenario. The awareness of
the advantages of the integrated model is increasing, and more vendors are expected to jump
into the market, with the inevitable inflation of promises and expectations. Once passed the hype
stage, laaS+PaaS are expected to become a common model in the Cloud industrvedeges

will be the only able to provide the customer with complete suites, considering the complexity
and level of investment required, while ecosystems allowing smaller Bpedalists to be
included in these offerings will be born. While the market penetration is still very low for this
subset, the expected benefits for organizations are high, as afwedtioning combination of

laaS and PaaS will allow great flexibilitthvihe balance of control and ease of use.

An 10T Platform is software that facilitates operations involving 10T endpoints (devices, sensors,
Ydzf § ARSOAOS ae2aidsSyaov FyR SYGdSNIINRARAS NB&2dzZNDOSA
technologies bosts the hype around IoT platforms, while the increased deployment of loT
projects pushes IoT towards the Peak of Inflated Expectations. Practical experience will
eventually conduct the sector to mainstream productivity and maturity. The business impact of
GKA&a {AYR 2F LINRPRdzOGA YR aSNWAOSa gAaftt 0SS 3AN
significant business opportunity to achieve greater value and make better decisions from the
insights, information and data generated by instrumental desj and to provide better control

of things distributed across the enterprise and its external stakeholders. The maturity of the

sector is very low and the market penetration is estimated to be lower than 5%.

SoftwareDefined Anything (SDx) is a term thahcapsulates the market momentum for
improved standards fonfrastructureprogrammability and data center interoperability that are
driven by automation inherent to the Cloud. Software defined networking (SDN) started the
trend of SDx terminology. SDxsisen by vendors as a way to abstract the infrastructure away
from the software, but true standards in the market are weak and so is interoperabiliye

mechanisms for defining and policing standards, which are emerging, are far from being mature.



Oneof the most advanced standards is OpenStack, which defines APIs and functionality of the
infrastructure which is supported by many vendors. Even though vendors will always list
openness as a target, their interpretations of SDx technologies may be anpititimgpen. SDN,

SDDC (software defined data center), SDS (software defined storage), SDC (software defined
compute) and SDI (software defined infrastructure) technologies are all trying to maintain
leadership and defend margin in their respective domairse benefit is expected to be overall

high for the Cloud industry, but the market penetration is estimated to be between 5% and 20%

of the target.

Integration platform as a Service (iPaaS) is a cloud service that supports application, data and
process intgration projects, usually involving a combination of cloud services, mobile and on
premises systems. iPaaS offerings are mainly used for Cloud service integration (CSl), but some
organizations have also adopted iPaaSaaomplement to traditional ompremise integration
platforms. While many providers supply staalbne iPaaS offerings, the functionality is also
often provided as an embedded feature. Thousands of companies every year adopt iPaaS
offerings, while the revenues are growing at a high riet, the offer fragmentation, with 50

main iPaasS providers, the lack of skills on the market and the not consolidated best practices will
slow down the sector. The maturity of the technology is low, while the benefit rating Gartner

attributes is high.

We have already defined laasS in this study. Cloud laaS is used to address a broad range of use
cases and in some companies may get to the point to eliminate the traditional data center. We
can thus consider laaS as a mainstream technology with transformapotential impacts on
companies. laaS is frequently used as test and development infrastructures for pilot projects,
rapid application development environments and formal lab environments. Although global
demard is robust, the offer is fagfrowing onlyin the NorthAmerican market, due to the lack of
AGNRY3A O2YLISUGAG2NR 2dziaARS 2F (0KS O2yiaAySyilo
be significant especially for small or midsize businesses, while larger enterprises will benefit
mainly from geater flexibility rather than cost reductions. Over the long term, more system

management tasks will be automated, leading to more efficient infrastructure management.



Sales Force Automation (SFA) applications provide capabilities for managing accounts, contacts,
opportunities, pipelines, marketing and selling processes. The provider delivers an application
consumed by all contracted customers at any time on appayuse basis. Companies with low
budget and that want to get a system simply and quickly deployed should consider SFA SaaS. The
benefits of SFA SaaS include fast deployment time, improved sales visibility and integration with

external data systems. The markegnetration is high and the sector is mature.
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From a quick comparison with the Hype Cycle for Cloud Computing proposed by Gartner in
2011, shown inimage8, we can understand how the level of interest towards a determined
technology has changed over time. For example, laaS has left the peakanirtteg leaving the

spot to other concepts like SDx and Internal Cloud Service Brokerage, which is about the same
that happened to the PaaS services. No technology has reached the right part of the graph out of
the blue: Virtualization, SFA and SaaS, whreh(or are getting to) the Plateau of Productivity

16 Gartner (2011)
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section, were almost there in the 2011 version of the curve, too. SaaS joined the other two
02y OSLJia Ay GKS GgKAGS OANDE Saé INPdgdam S&a0GA Y
adoption.In the san® LJ- LISNJ DIF NI SNJ LINBSaSyda I at NA2NRGe
classification of the same technologies introduced in the Hype Cycle, classified according to the
expected benefit to the end users and the years missing to mainstream adoption tNithgtaph

adds to the previous one is the expected benefit. Beloimage9 is the 2016 version.
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Most Cloud concepts are two to five years away from mainstream adoption. Comparing this
version with the one from 2011, we notice that both of them place Virtualization in the hot zone,

top-priority for companies. Virtualization is the abstraction of IT resources that masks the

31



physical nature of those resources from the end users (an IT resource can be a server, a client,
storage, network, app or OS). Gartner thus suggests companies to pay attemtiais toncept

and to implement virtualization technologies in a proactive way.

1.4Market Trends and Adoption Levels

Calculating the exact rate of adoption of Cloud systems inside organizations is not as easy as may
seem, due to different research approachesmpositions of data sample, survey structures,

taxonomies, time frames during which the research was performed and numerous other factors.

1.4.1Worldwide Estimates

Trend figures for the Cloud adoption are often double digits: according to Forbeslwiael

spending on Public Cloud services will grow at 19.4% compound annual growth rate from nearly
$70B to more than $141B in 2019, while IDC (International Data Corporation) says that vendor
revenue from sales of infrastructure products (server, storag# Bthernet switch) for Cloud IT,

both public and private, grew by 23.0% year over year to $7.6B in the third quarter of 2015.
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@ software as a Service (SaaS) W Infrastructure as a Service (laa$)

Platform as a Service (PaaS)

Imagel0- Revenue (actual and estimated) in billion $ for Cloud technologies

Image 10 provides a visual proportion of how SaaS, laaS and PaaS are behaving in the market,

and their prediction for the next years to comeé.

Accorddyd (2 | &adGdzRé 2F DINILIYSNRaA FTNRY HamcX (KS
projected to grow 38.4% in 2016. The graph above seems to confirm the forecast, with the darker

blue rectangle growing larger faster than the other sections.

Cloudadvertising (not in the graph), which is the largest segment of the global cloud services
market, is estimated to be growing 13.6% in 2016, to reach $90.3B. Far behind in terms of
revenue we have BPaasS, an extreme form of SaasS (they are, in fact, grogetbt in the same

lighter blue section of the graph). BPaaS is a market worth $42.6B. SaaS ($37.7B in revenues
expected in 2016)s thought to be growing 20.3% in 2016: as software vendors shift their
business models from epremises licenses to publicloudbased offerings, the trend will
continue. Moreover, the entry of some big software vendors into the public cloud in the recent

years will fuel growth of the SaaS market going on.

After taking a look at absolute figures, some surveys give us thecehnanalyze internal
dynamics: for example, it is quite impressive that the whole Private Cloud market is worth $7B in

implementations, even smaller than the laaS Public Cloud leader AWS ($7.9B #§.2015)

17 Statista (2016)
18\yikibon (2016)



IDC predicts external cloud adoption will incseafrom 22% to 32.1% in 24 months, a 45.7%
growth in just 2 years: as prices go down and the offer grows wider, managers tend to abandon

their fears about sending their data outside of the organization.

Taking a look at numbers from market leaders, Mor§tamley predicts Microsoft cloud products
will be 30% of its revenue by 2018, while in 2015 AWS generated $7.88B in revenue with Q4
2015, up 69% over last year.

1.4.2 The Italian situation

In this section we will analyze the Italian situation, workingRon G I LIN2 A RSR o6& GKS
Cloud Computing e l1&Ba{ SNIIA OS¢ 2T GKS {OK22f 2F al yl =
(2016Y°.

These data come from the analysis of 910 companies, of which 12% had a big size (more than
249 employees), 43% a medium sizem 50 to 249 employees) and 45% a small size (less than
50 employees). The most represented sector (50% of the sample), in line with the segmentation

of the Italian market, is the manufacturing industry.
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Imagell ¢ Actual andestimated Cloud market growth, Osservatorio Cloud ComputingasiCT
a-Serviceof the School of Management, Politecnico di Mil§2@16)

Image 11 shows the growth of the market, both in hardware/software enabling infrastructure
and in the Public Cloud sectdtven though the market is still growing at high rate, the gain is
slowing dow, showing a situation in which Cloud Computing adoption is starting to be more

mature than its early adoption stages.
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Imagel2¢ 2015 and 2016 market segmentati@sservatorio Cloud Computing e-E&8-
Serviceof the School of Management, Politecnico di Mil§p@16)

Image12 shows how in year 2016 no major variation in the distribution of the segmentafion o
Public Cloud iexpected The difference between the two years is not substantial, so no real trend

can be foreseen.
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Imagel3 ¢ 2016 market segmentatior@sservatorio Cloud Computing e-E&B-Serviceof the

School of Management, Politecnico di Milg2016)

Imagel34 K24 K2¢ Ho: 2F (GUKS tdzowftAO /f2dzR A& NBf I
in mind that this sector represented 50% of our sample, so this datum is quite low. This is no
surprise, & sectors like banks, telco and medias, services or insurances are by nature more
oriented to IT innovation, especially because of data analysis requirements. Also, the
manufacturing industry is dominated by small and medium sized organizations, whadreay

discussed in this study, are less keen on sending data outside of the perimeter of the organization.

@ # of companies
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Cloud Expense

50 - 249
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10-49

10 - 49
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Imagel4 ¢ Cloud Expense and Cloud diffusi@sservatorio Cloud Computing e-E&8-Service
of the School dflanagement, Politecnico di Milar{@016)

As we would expect, expenses in Cldbdmputing and its diffusion are mainly proportional

(Image14). The diameter of the circles shows how small sized companies are dominant in the

Italian market.
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TEST / PRODUCTION BACKUP DISASTER CLOUDBURSTING
DEVELOPMENT ENVIRONMENTS RECOVERY
Experimental use Extended use

Imagel5 ¢ laaS utilizationOsservatorio Cloud Computing e-E&8-Serviceof the School of

Management, Politecnico di Mila@016)

doud bursting®is mainly used extensively, while experimental use is very lim#ggghown in
Imagel5. This could mean that a big part of the potential audience for this use of laaS has been
already reached. On the other hand, about half of the test/development, production and

backup use is related to an experimental use, which could mean that these iiskawe high

growth rates in the years to come

20 Cloud Bursting is an application deployment model in which an application runs in a private cloud or data center
and bursts into a public cloughen the demand for computing capacity spikébe advantage of such a hybrid
cloud deployment is that an organization only pays for extra compute resources when they are needed.

38



© O

STORAGE, DATABASE pLATFORMS /
, PLATFORMS /
S DATA SERVICES FRAMEWORK BACK-END SERVICES

Experimental
use

@ @ @ . o

WORKFLOW AND  TOOLS SUPPORTING APPLICATION
PROCESS MANAGEMENT DEVELOPMENT CYCLE INTEGRATION

Imagel6 - PaaS utilizationOsservatorio Cloud Computing e-B&8-Serviceof the School of

Management, Politecnico di Mila@016)

With similar considerations, in regamf PaaS we can predict that baekd, workflow and
process managment services, mostly explatevith an experimental use, still have a long way
to go(Imagel6). Vice versa, the tools supporting the application development cycle might have

reached a plateau.
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Imagel7 ¢ SaaS utilizatiorQsservatorio Cloud Computing e-B&8-Serviceof the School of

Management, Politecnico di Mila{@016)

Talking about SaaShe complete substitution of application through Cloud Services is still

unexplored meaning that 55% is going to grow a lot over the next few y@garagel7).
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Imagel8 ¢ laaS as perceived by managepsservatorio Cloud Computing e-E38a-Serviceof

the School of Management, Politecnico di Mil§2016)

Imagel18 shows howcompaniesnterviewedperceive laaS, compared with on premgsvices.
Overall, no criteria is perceived as pejorative. The possibility to have more or less capacity based
on the business requisites is the most appreciated quality of Cloud Computing: the switch to
Public Cloud solutions results in fact in minor siveents in physical resources, allowing
enterprises to pass from Capex investments to variable operative costs (Opex) irparpse

model. Scalability is followed by the chance to measure and control costs, while the possibility to

deliver quick feedbdcto business functions is also considered a big plus.

Managers alsorefer a decrease in the level of complexity of the system: this allows IT
departmentsto have a lighter structure and reducing overall costs. Maatvitiessuch as IT
resources managenmg, maintenanceand system updates are not necessary. Companies can so
refocus on core competencies: resources that would be used to maintain an IT department can

work on other essential areas of business.

Total delivery cost, on paper a big advantageCtud Computing, is surprisingly perceived as
almost unchanged between the two technologieBhis may be related to neoptimized

utilization of the system, or to the gap in competencies many companies still have.

Analyzing some aspects not deepenedhe survey, besides their inherited features of mobility

and accessibility, cloudased systems can also boast higher levels of user friendliness and
usability. For example, Salesforce provides users with a mobile app version of its SaaS platform
calledSalesforcel, allowing the management of Sales and Customer Service modules in mobility.

As for disaster recovery and system availability, Cloud providers in many cases ensure tools such

as backup routines, fallback and recovery procedutekigher qualiy than most onpremise
aeaidsSvao CAylLfftes (GKS LI & LISHdyara8¢éY2RS8I yhETFSSH

the risk related to complexity, sizing and realization of Cloud systems to providers, who must



adapt to the new revenue models and dewgleffective strategies to make the most of the

investmentssustained

SERVICE SCALABILITY

COST MEASURABILITY AND CONTROL

SERVICE CONTINUITY

QUICKNESS OF BUSINESS FEEDBACK
MANAGEMENT OF THE EVOLUTION OF SERVICES
SECURITY AND COMPLIANCE

MONITORING AND CONTROL

PERFORMANCE

CONFIGURABILITY AND CUSTOMIZATION

TOTAL DELIVERY COST

INTEGRABILITY WITH OWN
IT SYSTEMS

WORSE NO DIFFERENCE BETTER

Imagel9 ¢ PaaS andaasS as perceived by manag€@sservatorio Cloud Computing e-H5B-

Serviceof the School of Management, Politecnico di Mil§p@16)

For SaaS and PaaS, the same considerations are applied to the factors analyzed in the previous
paragraph as shown inmage19. Scalability is still the most appreciated characteristic of Cloud
Computing, while companies still find it difficult botegrate Cloud systems with goremise

already in use systems. In shiegard, 46% of companies still have no integration at all between
said systems. Cloud technologies still have a long way to go wheadknabbut integrability with

on premise software and architectures.

The localization of data centers and doubts rethte privacy and security, especially for small
and medium sized organizations, are among reasons slowing down the adoption of Cloud

technologies.
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CONTRACT ENTERPRISE PROJECT
MANAGEMENT ARCHITECTURE MANAGEMENT

@

CHANGE PERFORMANCE DEMAND
MANAGEMENT MANAGEMENT MANAGEMENT

B essenTiaL VERY RELEVANT

Image20 - Urge for new competaries as perceived by managebsservatorio Cloud

Computing e IGas-a-Serviceof the School of Management, Politecnico di Mil§pd16)

55% of interviewed managers declared the urge to have new competencies in the company
(Image20)® | YA dzNIINRA aAy It es Yz2aild 2F GKSYX | a akKz2g A
In Chapter 4 (see Salesforce case study) we will see that many Cloud applicatidesfact

reducingO 2 Y LJ- yeadSai fogrammers, providing an easy configurable system.

As Public Cloud is by definition a Service provided by an external society, contracts are an
AYLERNIFYyG LASOS 2F GKS LzZ1tSed LGQa y2 &dzNLINA

skil required by most companies.

43



Chapter 2

Research methods and data analysis

The goals of the research and the methodology used in this study will be presented in the following
Chapter. In particular, a review of the survey performed bydthe 3 & SN 6 2 NA 2 / f 2 dzR
ICTasa-{ SNIDA OS¢ 27F (KS d¢f Pokieegido di Mifanoawhigh I8l & Yhs sésults

and data presented in Chapter 1, will be performed. Finally, the methods of research applied

during the submission of the quesnaire presented inside Milan Consulting will be discussed.



2.1Research Goals

Following is a list of the purposes of this study:

1 analyze the elements of discontinuity that the Cloud Computing takes to the Enterprise
IT world;

§ analyzethelevel RA FFdzaA2y 2F StSYSyia RStADBSNBR al

1 analyze the elements of discontinuity Cloud Computing takes to the different players of
the market and represent such elements in a chain model;

1 analyze how companies positioned at diffat levels of the model are reacting to the
Cloud innovations and the relationships among them;

1 represent such relationships in the chain model;

1 make the representation dynamic, through thabservation of differentiation and
integration strategies and relevant partnerships;

91 validate the model through the case study of a medium ci#talian IT consulting

company.

2.2 Analysis of Literature

The firstChapter of this study was based anademigapers, studies and surveys already present

in the literature. We went through definitions of the Cloud Computing provided by influential
organizations and later we briefly analyzed the worldwide diffusion of such technologies and
estimates for the yearsotcome. Much more space was then given to the same considerations,

at an Italian level. In chapter three, relevant models for the Cloud Computing chain will be
reviewed, whilean enhanced model of the one presented by théh 3 a SN G2 NR 2 / f 2 dzR
elTJ-asa{ SNIDA OS¢ 2F GKS {OK22f 27F alyl3aSySyidsz t 2
same institution also provided the surveyatarial for the above citecnalysis of the Italian

situation (deepened in next paragraph), while other sources incagdglemicpapers, studies



and data from influential companies and institutes (like NIST, Gartner and Forrester) and

information gathered during workshops.

2.3Surveydata

In Chapter 1we had an overview of the Italian Cloud situation and the perceptioth®mnew
G§SOKy2t23ASad 5FiF ¢SNBE LINEPJARSR-aga§ SNES Ok 4 a &
the School of Management, Politecnico di Milano. The survey was conducted in 2016 and the

sample of companies was composed of 910 participants.

Company size

12%

Big-sized businesses (more than 249 employees)

()
454‘-‘ Medium-sized businesses (between 50 and 249
employees)

43?/ Small-sized businesses (between 10 and 49
o employees)

Image21 ¢ Size of surveyed companies

t NELE2NIA2YlFEfte gAOGK GKS LGt Al-szedlblisingsseNgfith ¢ K S|
more than 249 employees were a minority, while the biggest slice of the cakesguesly

occupied by meim-sized and smalsized businesses, as showrinmage21.



Sector

5%4% 2%
9%
Manufacturing

Enterprise Services
Retail and large-scale Retail Trade

50% Utility o
14% Public Administration and HealthCare
Finance
Telco

16%

Image22 ¢ Sector of surveyed companies

Manufacturing companies represent as much as 50% of tineeged sample. The other ha#f i
populated by enterpriseservices, retail and larggcale retail trade, utility companies, public

administration and healthcardinance and telco industries. Data are displayehbinage22.

As for the part of this huge survey which was discussed in this study, the results were used to
analyze several aspect of the impact of the Cloud industry in Italy, like adoption levels, with
historical data and forecast for the current yethe proportions amongst the sector to which the
companies utilizing the cloud belong, the use cases for Cloud technologies (both experimental
and extended), the value perceived by managers oved@&mand systems and the new

competencies needed in the @rprise.

2.4 Analysis of Companies in each sector of the Chain

Chapter 4 representhe core of this study. It wilnalyze in deeptrategies oplayers positioned

all over the ChainThe sample was composed of thittyo players, of which twelve which



provide technologiesnablingthe Cloud Computing paradigm, ten whose core business is
represented by the development, integration, aggregation or delivery of Cloud Services and other

ten actors specialized on system integration and trainingT@onsulting services.

In particular, for each of them there will be:

1 a brief description;

1 a review of the strategy of the society, in regards of the Cloud Computing (this may
include acquisitionor divestures, new products developed, partnerships with other
players in the Chain);

1 atextual and graphical mapping of the company in the new enhanced model introduced

in this study.

The sources reviewed to sketch such strategies include:

academimapers
FylFrfteaidQa NBOASGAT
websites of the companies and Company Profiles;

articles by specialized websites and magazines;

= =2 =2 A

news articles.

2.5Milan Consulting

An IT consulting company based in Milaais proactively participated in the supplying of project
related data, relevant for this studyThe company name has been anonymizeddifilan

Consulting.

In particular, the material needed to carry out this study has been gathered through



1 analysis of pblic material,

T AVIiSNIBASGa o6AGK aAfly [/ 2yadzZ GAy3aQa YIylF3asSy
1 analysis of real anonymized contract proposals provided by Milan Consulting;

T RFOF YR FA3IdzZNBEA RANBOGfe&e LINPOARSR o0& aAfl
CKS O2YLIl yeQa ¢6S0aAidS LINPOARSaE o0FarAo0o AYyF2N¥IEG
the relevant partnerships with the Service Providers, a list of the customers that Milan Consulting

has worked with. Milan Consulting is not listed in the puekchange market, which means no

sensible or financial related informatios displayed on the website, narreal Company Profile

can be found online.

aAfly [/ 2nanapmendt pravided informatioabout the company through interviews

with the managemant. Real offers and contracts presented to the customers were also made
available, depurated of company names and financial data. This helped discussing the business
model of the company, creating a couple of contract templates that a big part of Milan
Coyadzt GAYIQa 2FFSNI OFYy NBFSNI (G2 602y FAIdzNI GA2Y

mapping the comany on theenhancedCloud Value Chamodel

Hoe vdSadGA2yYFANB Fo62dzi aAftly /[ 2yads GAy

Tomapa A f | Yy / Bsfrdtetyf dn g’ Add Value Chain model, a questionnaire has been
LINRLI2aASR® !'a (KS ljdzSadAz2yylANBE 02y OSNya GKS O

management figures. Due to the uniformity of the sample, no user profiling has been necessary.

¢CKS ljdzSailA2yylFANBE A& O2YLIRASR 2F wmc ljdaSsaliAz2ya
andto be.¢ K | iihpeéach question was basically repeated twice, once in regards of the current

situation of the company and once in regards of the future strateg



CKS 1jdzSadA2yyIFANSE A& RAGARSR Ayid2 GKNBS &aSOGA
A0NY GS3e 2y (GKS Gt NPOARAY3IE O2ftdzYy 2F (GKS Y2
G5SLX 28Ay3de O2ftdzYy FyR GKS K ixtmeRhipd.7héfirsbido OS NI A
sections are composed of closed singteswer questions (YesNo¢L R2y Qi (y2602 ¢
third part just presents two questions, with the possibility of selecthmape, one or more

answers.

The questionnaire was completed byneteen managers and the results will be presented in

Chapter 5. The questionnaire is availaiblehe attachment section of this study.



Chapter 3

Analysis of existing models for the Cloud Value Chain and critical points

Chapter 3 reviews the main models about the Cloud Value Chain, including the one from the
GhaaSNBI G2NR2 / f :2§zBND2OSdzi 2 ¥ 3 ESLARDOIKe2ACOdi 2 F al
Milano of 2015. This modalill also be presented in its enhanceetsion in the last part of the

Chapter.These models have been compared and critical points have been highlighted. Such

A ¥ oA > oA o~

NEOASSs Aa LINBOSRSR o0& GKS RSTFAYAUAR2Y 2F GKS =

ICT Value Chain, which does notetaikto consideration the revolution of the Cloud Computing.



3.1 Definition of Value Chain

In this chapter several Cloud Computing Value Chains will be reviewed, after analyzing the ICT
Value Chain as it was before the Cloud ComputBefore that, theconcept of Value Chain has

to be studied. Aralue chairis a set of activities that a firm operating in a specific industry
performs in order to deliver aaluableproductor servicefor the markefl. The concept comes

from business managemerand was first described and popularized Michael Portelin his

1985 bestseller,Competitive AdvantageCreating and Sustaining Superior Performance.

Ly GKA& Lzt AOFGA2Y I t 2NISNI LINBaSy ieQdteneKk | O A&
in Image23. Most organizations engage in hundreds, even thousands, of activities praloess
of converting inputs to outputs. These activities can be classified generally as either primary or

support activities that all businesses stwndertake in some form.
According to Porter, the primary activities are:

1 Inbound Logistics involve relationships with suppliers and include all the activities
required to receive, store, and disseminate inputs.

1 Operations- are all the activitiesequired to transform inputs into outputs (products and
services).

9 Outbound Logisticsinclude all the activities required to collect, store, and distribute the
output.

1 Marketing and Salesactivities inform buyers about products and services, induceisiy
to purchase them, and facilitate their purchase.

1 Service- includes all the activities required to keep the product or service working

effectively for the buyer after it is sold and delivered.

Secondary activities are:

2 porter, Michael E. (1985Fompetitive Advantage: Creating and Sustaining Superior Performance


https://en.wikipedia.org/wiki/Product_(business)
https://en.wikipedia.org/wiki/Service_(economics)
https://en.wikipedia.org/wiki/Market_(economics)
https://en.wikipedia.org/wiki/Michael_Porter
https://en.wikipedia.org/wiki/Competitive_Advantage
http://books.google.ca/books?hl=en&lr=&id=H9ReAijCK8cC&oi=fnd&pg=PR15&dq=competitive+Advantage:+Creating+and+Sustaining+Superior+Performance&ots=p78IUD5U3M&sig=EAV1QwH8f2wE82j8gTsobcfBjDM#v=onepage&q=competitive%20Advantage%3A%20Creating%20and%20Sustaining%20Superior%20Performance&f=false

1 Procurement- is the acquisitiorof inputs, or resources, for the firm.

1 Human Resource managementonsists of all activities involved in recruiting, hiring,
training, developing, compensating and (if necessary) dismissing or laying off personnel.

1 Technological Development pertains to the equipment, hardware, software,
procedures and technical knowledge brought to bear in the firm's transformation of
inputs into outputs.

1 Infrastructure- serves the company's needs and ties its various parts together, it consists
of functions or departmets such as accounting, legal, finance, planning, public affairs,

government relations, quality assurance and general management.

-
Firm Infrastructure \

Human Resource Management \

Support
Activities

%

Technology Development \

Procurement \
S

Inbound | Operations | Outbound | Marketing Service .q}f.
Logistics Logistics And Sales %“r
g

v
Primary Activities

Image23¢t 2 NI SNDR& +Ffdz2S / KFAY omMdpypo

In most industries, it is rare that a single compargoispletely integrated vertically. Most times,
organizations, are parts of a system, the Value Chain, which can be seen as a set of individual

O2YLI yASEAQ I fdzS / KFEFAyad t 2 NBeBlNage2h.t f a GKAA (K
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Image24 ¢ Example of Extended Value Chain

3.2Traditional ICT value chain

The Cloud Computing consists of a new paradigm that allows the use of whichever informatic
resource is required, delivered as a Service. This kind of revolution implies the metamorphosis of
the traditional IT value chain and the transformation of the riglaships between actors in the

chain. It is necessary, nevertheless, to take a picture of the situation as it was before the Cloud

revolutionized the IT.

CANRGE tSdiQa GFr1S F 221 Fd GKS YFAYy LI I &SN&
roles of the chain include Hardware Producers, Software Producers, Independent Software

Vendors, Hardware and Software Resellers, System Integrators and Consuépresented in
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Image25 - The traditional IT Value Chain according to @sservatorio Cloud Computing e-ICT

as-a-Service of the School of Management, Politecnico di M{{2009)

1 Hardware Producers build components like computers, servers, networking
systems and other componentgcessary to build a data center

1 Software Producers develop Enterprise Applications, some of which based on
Odzai2YSNERQ NBIljdSadad ¢KS&AS | Oi2NAR YySSR
target customers and to adapt their applications to the context.

1 Independent Software Vendors, starting from applications developed ad hoc for a
company, later included such applications in packages in order to propose them
to new customers.

1 Hardware and Software Resellers trade hardware and software products or simple
software packages. Moreover, they provide configuration, installation, assistance
and maintenance. Applications are developed by ISV, of which this category
represents the selling channel.

1 System integrators take care of the integration of different systemh thi¢ goal
to create a new functional structure which can used the potentiality of the starting
system. The integration can be performed at an application level.

1 IT Consultants support companies in the choice of how to use ICT. They have an

important roleand support the customer along all the steps of the project, like
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requisites analysis, architecture choice, vendor selection, implementation and
management. Consulting societies also provide their customers with

O2YLISGSyOASa yR G2nalf.a GKS& R2y Qi KI @S

3.3Cloud Computing disruption

Cloud Computing radically changed, with its I'e-&ervice model, the Enterprise IT market. The
traditional IT models need to be revised, as they cannot map correctly the changes emerged and

the metamorphosis of the roles played by actors in the IT chain.

We are going to analyze this massive change, interpret it and finally understand how the Cloud
changed traditional chain dynamics. The starting point of this analysis will be the problems and

gaps taken to traditional IT models by the Cloud.

The first amalysis might be about the duration of projects: Cloud has mag@ementation
projects much shortereducing new modules and functionalitisBse-to-market (a survey from

Sky High Networks estimated a 20% reduction in fioyenarket for newfunctionalities¥? and

making this a primary selection driver among potential custodfeikhis is due to the fact that

what before had to be done by scratch, involving the customer into the technical aspects of the
a2fdziAz2ys A& y2¢ deludtdmer hd lonjek Beedstto @4rd abQUE tihe ¢
underlying aspects of the solution, as the big design phase takes place even before the sale of

the service to the end user.

Analyzing the change in the average duration of projects, we have already introtheceelcond
point to be taken into consideration, which is the typology of such projects: heavy technical
aspects in a Cloud system implementation are usually developed by the provider, during the

construction of its offer. They are transparent to the amer, which is often involved in a

22 Sky High Networks (2015)
2Wall Street and Tech (2011)



personalization phase, with the consultancy of the provider, of a third party or, more and more
often (thanks to the configurability of Cloud systems) on its own. This allows the company buying
the service to focus moremobusiness goals obtainable through the solution, rather than on the
solution itself.Proof of this is the fact that, even though companies look for Cloud specialized IT
resources, actual coding capabilities are generally less requested, while on the hather
professional figures all oveéhe organization (even Sales, Mating etc.) are requested some

level of Cloud Computing knowledde

CAylLffexs GKS /f2dzR /2YLWziAy3d Y2RSt Aa NBaLkRya
of the Capex (Capailt Expenss) to Opex (Operational Expenses), transferdedacto part of the

investment risk from the end user to the Service Provider

Such factors are leading to a reassessment of the traditional IT chain: roles have to be redefined,
competitive dyrmamics as well, while relationships between players must be redefined. The
market is just approaching a maturity phase and actors in the market are gradually getting into
the new dynamics, with many of them having already identified new strategies to teposi

themselves and differentiate in regard of Cloud Computing offers.

Each player has to be redesigned in this model, which will be significantly different from the
traditional chain presented in the first part of this Chapter. The real element of inioova

produced by the Cloud, it is important to point out, is not the fact that the infrastructure lays
2dziaARS 2F (GKS O2YLl yeQa gltfftaod LY 2 dzil &4 2 dzZNDO A
external provider, being virtual private Cloud modeld jais evolution in terms of efficiency of
outsourcing ones. The real evolution is represented by IT delivered as a Service. The advantage
FNRY | Odzald2YSNRa LRAYyG 2F @OASg 02y OSNya GKS

besides better flexibily and costvariabilizatiorf®. Such revolutions imply the redefinition of

2 Forbes (2012)
25 Computer Weekly (2010)
26 pwC (2010)



bargaining power between players and the needing of new competencies inside the company, as

seen in Chapter 1.

3.4Redefined chain models after the Cloud Computing revolution

In the previous paragraph we went through the problems and gaps taken to traditional IT models
by the Cloud. Here, the models proposed in the literature will be reviewed. Such models have
been provided by NIST, which has the goal to defined technologyatds, by academic

institutions and by private consulting companies. After analyzing them in deep, conclusions will

be taken in a comparative final paragraph.
341bL{¢Qa &/ f2dzR WSTFSNBYOS ! NOKAGSOUdzNE ¢

The National Institute of Standard & Technology TNIi&esigned in 2011 a model called Cloud
Reference Architecture, with the aim of defining the main actors, roles and activities inside the

chain of Cloud Computinghe model is represented Image26.
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Image26 ¢ Cloud Referencarchitecture (NIST, 2011)

Each macro block represents a main role in the new model: we have the Cloud€®,

surrounded by the Clou@onsumer, the Cloud Auditor, the Cloud Carrier and the Cloud Broker.

1 The Cloud Consumer is the final user, individual or organization which buys and uses
Cloud services directly from a Cloud Provider or through a Cloud Broker. The end
customer typicallychooses services he needs through catalogues and the parameters for
the choice will include price and SLA. These components are usually not negotiable. The
customer pays according to factors such as number of users, number of IP addresses used,
usage time(virtual machine CPU, database, platforms), and, in general, of the used
resource.

1 The Cloud Provider provides Cloud services and has the responsibility to make the service
available to the end customer. According to the type of service, the task is to configure

and update the application, guarantee the functioning of the infrastructumd respect



the SLA. The activities of the Cloud Provider are grouped into five main categories: service
deployment, service orchestration, cloud service management, security and privacy.

1 The Cloud Broker takes care of the intermediation and managemaethieafelationship
between the Cloud Consumer and the Cloud Provider. With the growth of services
delivered as a Service, the integration between the different options is getting more and
more difficult for the end user to manage. This subject can, thusy ta brokers to
overcome this difficulties. The categories of Cloud Brokers are, according to NIST, three:
the Brokers who offer Service Intermediation (it consists of a value added service through
the personalization of a feature of an existing Cloud/ee), those who provide the end
customer with Service Aggregation (integration of multiple Clbaged Services) and
Service Arbitrage (similar to aggregation, but the Broker chooses the services to
aggregate, without having them imposed by the end custorfor which they may even
be transparent),

1 The Cloud Auditor offers the precious service of controlling Cloud Services. The revision
concerns aspects such as security, privacy and performance. The security auditing is a
fundamental service, consistingtbie verification of the normative and of the rules about
data confidentiality and integrity. This control can result in actions both towards the
customer and the providét.

1 The Cloud Carrier is considered as the vector of the Service, because it ethables
connectivity and the data transfer between customer and provider, through its own
network and telco infrastructure. The Cloud carrier has to respect levels of service agreed
with the provider, which in turn has to rely on them to respect their owngagdrwith the

final user.

Image27NBLINBaSyGa bL{¢Qa a{[! OKIAYyE¢OD

27 Chief Infornation Officers Council (2010)



SLAI SLA2
Cloud Consumer -~ Cloud Provider . Cloud Carrier

SLA between cloud consumer and cloud provider
SLA between cloud provider and cloud carrier
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NIST summarized these considerationthmgraph reported belowlnage28), which

represents its idea of Cloud value chain.

Cloud Consumer  * 1 Cloud Auditor

»
cwvd e

[
Cloud Broker r Cloud Provider

S The communication path between a cloud provder and a oud consumer
e The communication paths for 3 doud auditor 10 colledt auditing Information
emm=  The communication paths for a cloud braker 10 provide service to a cloud consumer

Image28 ¢ Cloud Computing market relationships (NIST, 2011)
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IBM gave to its model the same nathe & bL{ ¢Qa> o0dzi GKS RAFTFSNBYOS
a consulting company, its model was deysd analyzing Cloud projects performed by the
company over the users and shows roles and functionalities of the main actors of the market.

First of all, the model defines the architectural elements and the guide lines to realize a Cloud

28|BM (2014)
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environment. The dEAYAGA2Y 2F da/ f2dzR { SNBAOSE¢ 3IADBSY A

Provider to a Cloud Service Consumer.

Such services are defined as sdfvice, ordemand, based on shared resources, elastic and
easily measurable. Besides the classic laaS, Rd&&aasS, IBM includes in its classification BPaaS,
defining them as business processes delivered through the Cloud. IBM defines three main actors

and their roles in the Cloud Computing chdinage29a K2 ga L. aQa Y2RSt FyR |

Cloud Service Cloud Service Provider Cloud Service
Consumer Creator

Cloud Services Common Cloud
Management Platform (CCMP)

Existing & 3 party Business-Process-
services, Partner as-a-Service
Ecosystems

| Cloud
Service
Integration
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Software-as-a-Service

Operational Business Sériica
Support SUDPM Creation
Services Services Tools

(0SS) (BSS)

Platform-as-a-Service

Consumer ] \
In-house IT

Infrastructure-as-a-Service

I Infrastructure

Security, Resiliency, Performance & Consumability

Governance

Image29 ¢ Cloud Rference Architecture (IBM, 2014

The model defines three main roles:
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1 The Cloud Service Consumer uses the Semproegled by the Provider. The Cloud Service
Consumer can use a Cloud Service Integration Tool to integrate the in house
infrastructure.

1 The Cloud Service Provider offers Cloud Services to the Consumer. Such Services are
implemented over the Common Cloud Kegement Platform. The CommoaCloud
Management Platform defines a set of support services, both at an Operational level and
at a Business one. Operational Support Services represent the operative and technical
management set and the necessary to the Cl&@alvice Creator to implement a Cloud
LI I GF2NX¥ZT 6KAES . dzaAySaa {dzZJR2 NI {SNBAOSaA
Consume Portal), usable by the consumer for the-sei’ice management of the
product.

1 The Cloud Service Creator is responsibtehe creation of the Cloud Service, which can
0S RSEtAOSNBR 2y GKS t NPJARSNIR&E LIXIFGF2NYoO ¢
and maintains the software and tools specific to the Clous Service. Service Creation Tools

are used by the Creator toegtelop new Services.
3439 ELISNIIi2yQa [/ f2dzR +I £ dzS | KIFAyY

Ly 9 E LIS NEzohsubiing grajeetS tiave been the main source of information as well. The
model was presented inside a market research conducted about German vendors in 2012. The
model is composad of six main actors: Cloud Service Providers, Cloud Technology Vendors, Cloud
Consulting subjects, Cloud Infrastructure Providers, Cloud Integrators and end Egeeston

represented these roles in the image reported belgmage30).

29 ExpertonGroup (2012)
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1 Cloud Service Providers provide Cloud Services to end customers.

1 Cloud Technology Vendors offer products aedvices necessary to the creation
and functioning of Cloud infrastructure. Such service include: Cloud
Management, Cloud Middleware and Infrastructure Cloud.

9 Cloud Infrastructure Providers offer the infrastructure necessary to the delivery
of Cloud Serves, like the network and the Data Centers.

I Cloud Consulting subjects manage Cloud projects: the management of the
processes of planning and analysis, the definition of TCO and ROI, the analysis of
the architecture, the selection of Vendors, the Change Mgmaent and the
analysis in regard of security and compliance.

1 Cloud Integrators are actors whose activities include solution testing and
development, solution implementation and integration and Data Migration. The
implementation of Cloud services is clkalfjing both at an organizational level and
Fd | GSOKy2f23A0lf 2ySo I O0O2NRAY3I G2
integration of Cloud Services is the segment of the market with higher growth

rates.
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1 End users most times just need to login thgbua web portal to access the services

they pay for.
344D NI Y SND&a &/ f2dzR { SNBAOS =+ fdzS [/ KI Ay

Gartner proposes a simple and intuitive modepresented inmage31, representing just three

main roles. The first role is the Cloud Service Provider, providing Cloud Services such as Saas,
PaaS and laaS, while the second category is composeecafled Cloud Service Brokers (CSBSs),
which act as interrediaries between Providers and end users. Finally, there are the Cloud Service

Consumers.

Cloud Service Cloud Cloud Service
Consumers Services Providers

Cloud
Service
Provider

' Cloud
] Service
] Provider
1
1
! 1 -
1
J

Sy Cloud
Service
Provider

-
L

............ om——

Opportunities for Brokerage and
Brokerage-Enabling Technologies

Image31¢ The Cloud $eice Value Chain (Gartner, 2011

1 Cloud Service Consumers pay for the service they get.

1 Cloud Service Providepsovide Cloud Services to end customers.
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1 Cloud Service Brokers represent a business model for which a company adds value to an
existing Cloud Servi¢€The CSB role is born because of the low control that consumers
have of services, making themunsure abdol K SANJ SFFAOF Oeéd Ly FIF Odxz
of view, the responsibility of the results of the solutions of the different Service Providers
is transferred to CSBs. Their role is to favor the approaching of customers to the Cloud. In
the IT industry itermediaries have always existed (among them System Integrators,
outsourcers, VARand more in general hardware and software resellers). In the Cloud
Computing industry, though, a big change is in progress, because the intermediation
requirement is increasing, due to two main factors: the presence of more providers and
stakeholders andhe major granularity of Cloud Services in comparison with traditional

ones.
345¢ SOKYA&A0KS ! yAGSNEAGF G adzyOKSyQa Gzt

The modef! proposed by the German university had the goal identify new business
opportunities. The Value Network defineght rolesImage32 shows the graphical description

of the model and the details of the role described.

30 Gartner (201
31 Bohm et al(2010)
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1 Application Providers deliver SaaS, hosting apps in their Public Cloud. This role has to
perform tasks such as the monitoring of the service levels, resource management and the
handling and maintenarmcof the system, besides data security.

1 Platform Providers provide PaaS, with the same tasks as Application Providers

1 Infrastructure Providers provide laaS, leaving to the customer the responsibility of
managing virtual machines. A fundamental aspect efdffer is the disaster recovery.

1 Market Platforms provide a virtual marketplace where different Cloud Services are
offered. The task of this role is to make demand and offer meet.

1 Integrators take care of the conversion of data present in on premisasiniicture, to
migrate them to the Cloud. Besides Cloud solutions might have to be integrated with on
premise incumbent applications.

1 Aggregators take care of Clobdsed Services aggregation (more granular than normal
IT Services), to be able to creatue for the end customer. The study distinguishes three
subsets of aggregators: those aggregating Service Cloud existing Services, those adding a

specific capability to an existing Cloud Service and those cataloguing and comparing
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Services from differenfProviders, allowing the customer to make a research with
determined selection criteria.

1 Consultants help the customer in managing the Cloud project, especially in initial steps.
They study the processes of the company to identify the solution more deifab the
customer. They can perform a costs benefits analysis to understand how profitable it
would be to implement a Cloud project.

1 Finally, the customer is the final user, which pays and gets the Service.

An analysis conducted by Minchen Universitghlights two more roles. The first is the Data
Provider, which generates data and information useful for the actors in the chain, while the

second is called Monitor, which has the task to manage privacy and data security.
3.4.6Business School of GreeW Q& G/ £ 2dzR  { dzLJLX & / KI Ay €

The research conducted by the Business School of Greenwich i#? 2atihe goal to identify

the best strategy for the adoption of Cloud Computing services in regard of the Supply Chain
Management. Nonetheless, in this study thestitute designed a model for the Cloud Chain,
whose results are interesting. Said model shows the kind of players that a company on the

demand side has to collaborate with.

As shown inimage 33, two main roles are identified: the Service Provider and the Service
Aggregator. The Service Provider is described as the vendor which delivers virtual resources (like
computing capacities, terage, networking) while the Service Aggregator is the operator
specialized in the field of software in the chain management. The Service Aggregator also has to

manage the SLA and the billing of the service.

32 Business School University of Greenwich (2012)
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The modet provided by the University of Passau is very complicated, comprising 26 roles and

including the basic service flows betwetrem. The model has been analyzed because it can be

interesting to review a more complicated model.

33 University of Passau (2016)
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The rolesshown inlmage 34 can be grouped into five categories: Client, Vendor, Hybrid Role,

NEAGE 2F2VYLJ4ZzAEN UzBa9 @2 8 B)EZRSY a2R

Support and Environment.
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1 Client: the customer is the starting point of any service request aecehd point of the
service delivery and directly or indirectly pays for all value adding activities in the
ecosysten¥’, Customers can either buy services directly from a service provider, from one

of the Marketplace operators of rom aggregators/resellers.

9 Vendor: this category includes data providers (responsible for generating, aggregating
and delivering data and information for other entities in the ecosystem), hardware
developers (they develop and sell dedicated hardware, such as servers and processors,
which is needed for providing laaS), independent application software vendors (they
develop, test and maintain the software offered as a Service), network operators (they
offer connectivity and ubiquitous access to cloud services), physical infrastructure
providers (they provision and operate the physical infrastructure and, therefore, act as
suppliers of Infrastructure Providers), private cloud vendors (they develop and sell the
software necessary to enrich a server with laaS functions), virtualizatiothoveifthey

develop and sell virtualization software).

9 Hybrid Role: the three roles Application, Platform and Infrastructure marketplace
operator are responsible for marketplaces, where various cloud services are offered by
different players. An Application Provider deploys, configures, maintains and updates
applications on its own or outsourced cloud infrastructure. An infrastructure Provider
provisions storage, computing capacity, network access and other resources. Customers
deploy and run applications and have control over the hosting environment and apgrat
systems, but do not control the underlying infrastructure. An Integrator converts existing
data and migrates it into the Cloud, but also integrates Cloud computing solutions into
GKS SEAaGAY3I Odzad2YSNRa L¢ Ay T NlpreidedzO i dzNE
applications. A Platform Provider is responsible for managing the Cloud infrastructure
assigned to a platform and provides tools and resources for customers to develop, test,
deploy and administrate applications. A Service Bundler offers simpldlibgnor a
complex composition of Cloud services without adding new functions, but in combination

with a single point of access, billing and identity management. A Service Customizer

34Bohm et al. (2010)



enhances or adapts given external services by improving existing feanuletherefore,
provides added value to Customers. A Service Integrator provisions a vertical connection
of existing Cloud services from various providers across the three layers of the Cloud

computing stack.

9 Support: an Auditor offers independent evalioa of Cloud services, operations, as well
as performance and security management of a Cloud implementation. A Certification
Authority assesses a service regarding the fulfilment of quality criteria, including legal,
security or functional requirementssavell as the business processes and the data center
infrastructure. A certificate is issued upon the fulfilment of the requirements for a
predefined timeframe and is, contrary to the Auditor case, made available to the public.
The offers of the various pviders are, thus, easier to compare for Customers. A
Consultant provides fundamental knowledge about the Cloud market and analyses the
/ dza 12 YSND&a LINPOS&aaSa IyR NBIldZANBYSyidGa (G2 Al
Consulting services are alsdated to providers, for instance, to solve technical problems.
Evaluate service offerings or analyze customer needs. A Training Provider offers different
types of employee training programs. A Help Desk is responsible for professional
customer support andacts as the primary contact point for Customers in case of

problems.

9 Environment: a Legislator establishes the legal framework for any business and related
activities. A Research Institute is a source for potential new innovations, influencing the
Cloud omputing ecosystem. A Standard Developer promotes standards related to
interfaces, protocols or SLAs and, hence, has an impact over the Cloud computing

ecosystem as a whole.

348{ OK22f 2F al yl3aSYSyid 2F t2ftA0SOyA02 |
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The School of Management of Politecnico di Milano proposed, in 2012, the ¥htulwill be
discussed in this paragraph. Below is the graph of the m@aaige35).
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Six roles have being identified in this model:

1 Component Developerdevelop and provide the hardware and software technologies
enabling the realization of Cloud systems. Due to the diversity of technologies, high
investments and high level of knelow needed, most companies have a narrow offer,
concentrated on few componés.

1 System Integrators integrate infrastructural components and realizes integrated solutions
with system (Cloud or on premise) already in use in the company.

1 Service Providers provide Public Cloud as a Service. Their services are usually

standardized, tde able to satisfy as many customers as possible

35 School of Management of Politecnico di Milano (2012)
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1 Cloud Service Brokers select, configure, aggregate, redistribute and personalize Cloud
Services, hiding their complexity from the final customer.

1 Telco operators manage the network and data centers necgdsaprovide the service
to end users.

1 Consultants support companies in the choice of the system, its implementation and

maintenance.

349 OK22t 27F alylr3asSyYySyid 2F t2ft A0SOyAO02
(2015)

In 2015, theDsservatorio e ICT asSarvice of the School of ManagemeftPolitecnico di Milano
presented a new model. This model will serve as a basis for the Value Chain presented in chapter
four, where it will be deeply analyzed, and that is why it will not be reviewed in detail in this

paragraph.

Below is the graphic representation of the mo¢flehage36).
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Image36 ¢ Osservatorio Cloud Computing&Fas-a-Service of the School of Management,

Politecnico di Milano, Cloud Value Clag15)

The model has an overall flatter structure than the one from 20A&pping between the models

is represented iNMmage37.¢ KS FTANBRG O2fdzvYy F33aNB3IlraSa GKS a
G¢ St O02¢ aSOGA2Y 2F (GKS LINBGA2dza OKFAYZI gKAOK
emphasis has been posed over tfaet that they enable the service, and that is way they have

been grouped together. The Data Center Realization section has been exdedo.

CKS Gt NPOGARAY3AE O2fdzvy | 3IINBIAFGSa oKIG Ay GK
G{ SNBAOS t NB@thiroShieIDevaldprdantiagdythe Delivery components) and the
Cloud Service Broker (Cloud Services Aggregation and Integration). On the model the direct

references to the type of service (laaS, PaaS or SaaS) have disappeared.

Finally, the Consultant @fSystem Integrator players, once represented at the basis of the model,
KIFa3S y26 UGKSANI 26y O2fdzYy® ¢KS O2yadzZ Ay 3 LINEP
[ 2YFAIANI GA2YyEé YR a{dzZLILR2 NI FyR { SNBAOS alyl 3

One last consideration is that thexanomy and focus of the model shifted from the players (ex.
G{2aiGdSY LYGSIANIG2NEO (2 (GKS &SNBAOS LINPJARSR
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3.5Comments on the models analyzed

All models reviewed prent good elements of analysiach model reported in this chapter has
an element of criticality, which does not make it the best candidate to represent the Cloud Chain

Value.
In particular:
T bL{¢Q&a Y2RSt R2Sa y204 GIF1S Ayd2 O2yaAiARSNII
This is a big flaw, because such players havenaamental role in providing the

technologies necessary for the creation of Cloud systems. Despite its overall good level of

detail and punctual analysis, thus, this model cannot be considered complete.
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model at all. Moreover, the intermediation between Provider and end Customer is not
analyzed in depth. On the contrary, the model explores very well the tools actors need to
survive in a Cloud Value Chain.

9 E LJS NIi 2 ymodzNBowizle¥)& with a good level of completeness. It considers all
roles in the chain, but does not analyzes the different types of actors intermediating
between the Customer and the Provider.

The model proposed by the University of Munich has the sandea dzS | & L. aQa |
models: no reference to HW / SW developers. The plus of this model is it reviews the
OKIFAY FNRY (GKS Odza(i2YSNRa LRAYy(d 2F OASe3s |
¢CKS . dzaAySaa { OK22ft daafls the NBSof SeviCeR@dderOdtd Ay 2
Service Aggregators, an excessive simplification. This is due to the fact that the model was
designed in a study which actually had different goals (identify the best strategy for the
adoption of Cloud Computingesvices in regard of the Supply Chain Management)

The model provided by the University of Passau is completed, but way too complicated,

with too many subsets of actors that make the model too dispersivewever, it
AYGNRRdIzZOSR G KS LJNRRGINR SONEICbeSARO Addtidided asfay 3t
enhancementn the model presented in this study.

The model provided by th®sservatorio e ICT as a Service ofSbbool of Management

of Politecnico di Milano in 2012 presents a good level of detail, but does not take into
consideration activities such the design of data centers nor highlights any difference
between Service Providers and Service Developers.

The modé provided by theOsservatorio e ICT as a Service of the School of Management

of Politecnico di Milandn 2016 is an overall good compromise between complexity and
easiness. Nonetheless, it doestriake into consideration the Training and Knowledge
Managemert.

Finally, some models include the environment and the customer in the chain. As this is a
Value Chain, the environment should not be included, while the customer presence is not

influent.



3.6 Theenhancednodel proposed for the Cloud Computinga@hvalue

This studywill make use, as a basaf,the model provided by the Osservatorio e ICT as a Service

of the School of Management of Politecnico di Miladesigned irR015 reported inimage38.
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Image38 ¢ Cloud Computing Value Chain (2015) proposed b@#servatorie ICT as a Service

of the School of ManagemerRplitecnicadi Milano

Following (Image 39) is the graphic of the model proposed in this studynhanced in the
G5SLI 28 AYyMHecKE2tadyl of Ayde |yR Gt N DéoRplegfede O2 f

representation of the Chain, and therefore will not be modified.
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Image39 ¢ The Cloud Computing Value Chain proposed in this study (2016)
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Referring to the model analyzed, the majority of them takes into consideration categories
comparable to the third column of our model, without, though, providing a further subset
classification:

T bL{¢Qa [/ f2dzR wWANESNBVIGM0O! MBEROKSOG  OO0O2 NRA Y I f
RSTAYySa I G{SNIBAOS 5SLX2e8YSyidé¢ asSa 27F LX |
investigated and no subset is identified;

f L.aQa /[/f2dzR wSTFSNBYOS ! NOKA UGS O dabggmedtn nmn 0
tf T 0F2NYé aShd 2F |OG2NBRE UKAOK A& yz2ia 7Fdz
categorization into processes and not players (Operational Support Services and Business
Support Services);

T 9ELISNI2yQa [/ f2dzR =+ f dzS a luriguel sét ob actors (Cloud | £ & 2
Integrators) and a list of processes (Cloud Strategy, Vendor Assessment, Planning ROI /

TCO, Development and Testing ,Migration, Implementation and Integration);
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set of players.
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presented in this studyThis set of actors in the Cloud Computing Ecosystem model is called
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differentiated. The model, instead, splits the consulting services between Help Desk
(internal to the end user organization) and the Consultant (external subject);

T ¢KS Y2RSf LINBASHVRENE HdzNZ3IYAy3I t NROD

The literature analysis showed that the only model, among those proposed, which split the set
of players dedicated to consulting and support services into more detailed subsets also
AYUONRRAZOSR | G¢NIAYAYy3d tQRPARSANE aSYHAZYOY G RA

is the one trying to get enhanced in this study.

In the following part of this chapter it will be highlighted how there are players (called in this
d0dzRe G9RdzOF GA2Y |/ SYUuUSNE:O ¢K2EgServioesNikey alsdzi A y S a
sometimes offer consulting services, which however do not represent their core business), while

other players in the Chain move towards this section, in particular Consultants and Service

Providers.

Havingprovideda valid referencén the literature anddentified both companies focused on this
dS00G2N) YR 20KSNA 6KAOK SELIYR G261 NR&A AlGzZ
¢NFyaTSNE o02E OFly 0SS O2y&a8ARSNBR | @GlfdadofS &

Osservatorio @CT as a Service of the ScholbbManagement of Politecnico di Milano (2016).



Such enhancement is thought to be, besides valuable, durable in time. This is because of how
vital training services are to any company, useful for making resources morereftemel less in

need of supervision), avoiding mistake expensive to fix, improving the level of satisfaction of
employees and increasing the competitiveness of the comffatgaving no doubt that training

services will continue to be delivered in the fugur

3.7 Training and Competencies Transfer

Insidethed ¢ WA ¥ 3 | YR / 2 YLISGS ywe yeberallydfindhrgeXkifmdS ofplayersS O G 2 NJ

1 Service Providers
1 Consulting companies

1 Education Centers / Firms specialized on Enterprise Classes

ServiceProvidersnormally present a lot of training material on their websites, to make their
productsas known and as widgpread as possibl@hey generally build certification paths, which
serve the purpose of standardizing thkills and knowledge of user8lso, onsulting companie

might want to attract new customers starting from the delivery of Training Classes.

Finally, we haveéeducation Centers andrrhs specialized on Enterprise Classése border
between this category and the Consulting company cae sometimes be weak, but for clarity
we will only include in this last category companies whose core business (and the biggest part of

their revenue) is repreented by Training activities.

3¢ Surana College (2013)



Chapter 4

The Cloud Valu€hain

In this chapter the result of the analysis @ eéhterprises working in the ICT sector anitable
for the Cloud Value Chain will be providéshr each category of players, recurring dynamics,
including vertical integration, differentiationgdivestures and strategic partnerships will be

reviewed.



416 KS a9yl ofAy3e O2f dzvy

9y I 6f S tdiBdke/ somednableto do something, or to make somethipgssiblé ®
Players positioned in this part of the model, thus, provide the market with a product or service
which makes the development and use of Cloud Computing possible. This category includes
Hardware and Software Components Developers, Telcos and playersigpéddrathe realization

of Data Centers. In particular, the last of these three categories is not included in any other model
reviewed. Nevertheless, without companies able to design and make operative a Data Center,
the Cloud Computing market would notistx such a fundamental segment needed to be mapped

in the model.
4.1.1 Hardware and Software Components Developers

The component developer sectiaa made up of all players able to provide the market with
technological solutions which make the realizatmf Cloud systems possible. Among the others,
such products include software defined data centers, software defined storage, virtualization
software, networking components, datzase management and integration tools. As better
discussed in the analysisgsented in the following part of the chapter, players we find here are
usually big companies. Some smaller enterprises may be there, but they do not normally have

the resources necessary to offer a wide gamma of products and services.

It will be also higlighted how the risk of commoditization is strong here. The least these
companies should do is take into consideration the Cloud paradigm and adapt their offer to be
able to mitigate profit erosion as a result of said commaoditization, while a boldest nunasts

in expand into the Cloud provider segment, partnering with System Integrators or realizing

Private Cloud themselves for big enterprises.

37 Cambridge Dictionary (@6)
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highlighted, in ordeto understand how such companies are trying to position themselves in the

Cloud Value Chain in terms of differentiation / partnerships.

4.1.2 TLC Infrastructure

Here we find all companies of the Telco sectorcomparison to the model that was presedte

in 2012, this segment shifted to the opposite side of the Chain. Actually, both positions would

still be correct today: in the model presented in this study they have been moved to the
GOyl oftAy3de aSOGA2Yy>T YSIyYyAy3a I KfitaidelwvektBeiserdce @S T dz
to end customers. On the other hand, they really are close to the consumer, being the main

responsible for the level of service that they get.

As will be deeply discussed in the following part of the stuthg strategic role offelcos has

been totally reconsidered over the years. Once thought to be condemned to commoditization,
their importance in the respect of SLAs towards end customer really made the market reevaluate
their position. Such considerations will be reported aftiéee for the previous section, a review

of the strategies being carried out by some major players.

4.1.3 Data Center realization

Players positioned here offer Data Center services, meaning that they implement or maintain a
data center, while other Dat@enter services may help to provide better results for what comes
out of a data centerConsulting for data center includes many tasks, like interviews, risk analysis
and design phase. After the erection of the structure, admins will need to adjust oovepr
specific processes, and as they will not probably have the required competencies, the consulting

company which helped build the center will also take part in this maintenance processes.

In this segment, players usually have a big size as well. Coatgads about dynamics in the

Value Chain will be expressed after the review of the strategies of such companies.
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model, this segmenis now split into the Development of Cloud services, their Delivery and,
possibly, their Aggregation andtégration. Whilethe Deploying column is basitapopulated

by Cloud Providerand the Enabling players provide the hardware, software and infreitra

necessary for the existence of the servjabis column is the core of ounodel, what we think

aboutwhen talking about the Cloud.

Being in the center of the model, such players show dynamics related both to the Enabling and
to the Deploying colum. Mostly, we anticipate that the Enabling actors tend to the Providing
market more than Providing actors do vice versa, while Cloud Providers tend towards consultancy
more than the contrary. Overall, it will be demonstrated hdve ttendency of the chairsito slip

to the right.
4.2.1 Cloud Services Development

CloudService Developezrovide the market with a product, usually standardized, to be able to
satisfy an extended crowd of customers. They are the Core of the Cloud Value Chain, as they build
the Service at the center of our study. Usually, Service Developers also deliver what they build:
this is why many players tend to occupy both this segment of the Chain and the Delivery one.
There are some exceptions, though: infrastructure service providgnsgtto differentiate also
installing and delivering Saa$S applications are an example. Unlike the first column of the model,

here we start to notice the presence, together with IT giants, of smaller players as well.

As usual, a review of the strategy of some of the most important players will follow. The overall

analysis of the segment dynamics will be based on such observations.

38 Cambridge Dictionary (2016)



4.2.2 Cloud Services Aggregation / Integration

This is a really heterogeneous point of the model. A category of Servicesvithatiso be

discussed in other paragraphs is the one of the Marketplaces: virtual stores where applications

can be purchased by the end customer and used through gppayse model. Other players

which occupy this section of the model are called Cloud Services Brokers. The definition of Cloud

{ SNBAOSa . NRPR1TSNAR Oly 06S @OSNE QGFNRIFIOGEST &4 R2YyS
definition. Gartner defines Cloudd@kers as companies which add value to one or more (Public

or Private) Cloud Services on behalf of one or more consumers of that Service, via three primary

roles including aggregation, integration and customization brokefag

Finally, still making refe)¢eOS G2 DI NIYSNR& | OOdz2NF §S RSTFAYAGA
block of the model iPaaS, which are Services enabling development, execution and governance
of integration flows connecting any combination of premises and Chas®d processes,

servies, applications and data within individual or across multiple organizations.

4.2.3 Cloud Services Delivery

Finally, in this central part of the model, at the basis of the Providing column, the Delivery of
Cloud Services makes its appearance. Being #tetiap before the customer, it is an interesting
role. Mostly, it is covered by Cloud Services Developers. Some exceptions will be discussed in the

relative paragraph

A detailed discussion of the Cloud Services Delivery role will be introduced aftan#iysis of

the players populating this segment of the Chain.

3% Gartner (2016)IT Glossary
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scheme provided by our Cloud Value Chain, Cloud Computing hasbabled, provided and

must now be deployed, which means configured, integrated, made functional and usable to the
enduser2 S I NB Ay (GKS O2yadzZ GAy3a O2YLI yASaQ GSNNA

This section of the model is the only one whinakes a difference from the origiraoposed by

the Osservatorio e ICT as a Service of3kbhool of Management of Polimi (2015).
We had three sections there:

1 Service Selection and Configuration;
T LYGSaANIrdAz2y 6A0GK /dzad2YSNDa {eadsSva

1 Support and Service Management

In the model proposed inhis studythese three sections remain unchanged, with the iidd
2F I F2dz2NIK 2ySy OFftSR a¢NIAYAYy3ad YR /2YLISGS

4.3.1 ServiceSelectiomand Configuration
The Service Selection and Configuratimciudes some steps, such as:

Feasibility sidy;
Requisites analysis;

Design of the system;

== == =2 =

Development / Personalization / Configuration of the system, accordingdcsystem

level of standardization and customization possibilities;

40 Cambridge Dictionary (2016)



1 Testing and deployment.

¢tKA&a aS3aySyid 2F (GKS 1 tdz2S / KIAYX RS&aLIAGS o06SAy
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management activities, which are more expensive to the end customer.
432LYGSANI GA2Yy 6AGK /dzadizYSNDa {eadsSyvya

The next segment remained unchangasiwelY Ly G§S3IN} GA2Y GAGK [/ dzaG2Y
Integrators are intermediaries which help the customer choose, if necessary, products and

services specific for integratiggurposes and design / deploy an effective solution.

Like for all sectionsg brief overview of some players will lead us to aptete analysis of the
segment. After this overview, the dynamics of this section in the model will be analyzed at the

end of this chapter.
4.3.3 Support and Service Management

Of the four segments of the Deploying part of the model, the Support andceevianagement
is the one with a lower a value. It does not usually require heavy project management activities.
Respecting rigorously the definition of Support, even minor upgrades and new functionalities

added should be included in the Service Selectimh@onfiguration section.
4.34 Training and Competencies Tramsfe

The Cloud Value Chaprovided bythe Osservatorio e ICT as a Service of 8whool of
alylFrasySyid 2F t2fA0S0OyA02 RA )anslddésilRplayers arid 2 dzR  /
processes starting from the design and production of hardware components until the
O2yadz G yiQa AYyiGSNBSYGA2ysS ¢KA Oithefparspectived RSt A

providing an enhanced version of the model, the possibility of the creationnefnasection in
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sections of this Chapter this last step will be reviewed in detail, explaining the different typologies

of actors which play a role here.

4.4Component developerstrategies of the players in the segment

The component developer section of the chain includes actors which provide technological
solutions enabling the realization Gloudsystems, like software defined data centers, software
defined storage, virtualization software, networking components, data base management and

integration tools.

4.4.1 NetApp

NetApp is an Americamultinationalstorageand data managementompany headquartered

in California, which producesoftware,systems and services to manage and store data, including
its proprietary Data ONTAP operating syst&mtapp is amongst the world leaders in its sector,
thanks to the quality of its qoducts, providing top level performance, to patented proprietary
technologies and to a high level of compatibility with solutions provided by other actors in the

market.

Netapp is aware of the strategic importance@budand its strategy is highfpcused onCloud
SylrofAy3a GSOKy2ft23ASad ¢KS O2YLIyeQa FANRG L
represent its core business. In our model, it is classified as a Component DevelopeCloutie

Enabling column.

The offer also includes storage sysi® storage virtualization and automation software and
connectors with the rest of the architecture which virtualize the senhtany of its products are
GKS NB&dz 0 2F LI NIYSNEKALA AYSR Fd NBFEtAT Ay3

NetALJLJIQa O2y (iNARO6dziS A& SYOSRRSR Ay GKS FAYylLE a

customer, is one of the reasoms the success of the companty.y S 2F bSG! LILIQ& Y23
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products, FlexPod, has been developed in partnership with Cisco. lintegrated computing,

networking and storage soluticable to scale resources and adapt to numerous environments.

Its most successful product, though, is called NetApp Ontap. Version 9 of the software, pdesente

in 2016, is compatible not oplwith NetAppFlash, coherently with its software defined strategy,

but is claimed to be one of the most adaptable in the market. Latest version introduced the
FlexGroup functionality, making it easieruse the storage infrastructure in a NAS environment

and creatingan enormous container with 20 PB of capacity. In 2016 Ontap Coud has been made
compatible with Amazon Web Services, giving the chance to personalize storage solutions in
LY T 2y Q@loudsdedifkKA @ S ! LILIQ& 2LISNI Ay 3 ae alnshesd a2yl
0SSy FTOGAGIFGSR T2NJ aAONRaz2Fd ! 1 dz2NBSX LIzZNOKIF &l
bSid! LIIQa tAO0OSyasS aid2NB® hydlLl Fftt2¢a G2 YIyl 3!
one of theCloud to the other.Latest partners also include Zalpa company which provides

data lake management technologiésother partnership with the distributor Arrow gave life to

a data analytics product.

The society is also a pioneer in security solutions, taking inside the OS the possibility to encrypt
data by managing keys inside the system at a volume level, without compromising efficiency

when we talk about deduplication, compression and compaction.

To conclude, NetApp is neither trying to integrate nor differentiate its offer. It is, instead, betting

on partnerships aimed at making its products compatible with the players of the Providing
section of the chain. Th&rategy, represented inmage40, (not differentiate andoffer directly
Cloudservices) faces the risk 2 YY2 RAGAT F GA2yE YAGAIFGSR o6& b
products to theCloudparadigm.
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Image40 ¢ Mapping of NetApp on the Cloud Chain Value model proposed in this study

4.4.2 Dell Technologies

The new Dell Technologies was born on 7 Sep 2016, when Dell and EMC Carpoeagied into
a unique company which employs about 140.000 people globally, performing the biggest M&A
operationsin the tech industryof all times. The combined business is expected to address the

markets for scal@ut architecture, converged infrastructure and priv&&®udcomputing.

Before this M&A, Dell had sold its ddnsultingdivision, Dell Systems, to NTT Data, a Japanese

telco giant. Dell had acquired this BU in 2009 (it was called Perot Systems), but divested this
business to pay down its debt being used to finance the agreement with EMC. These two
2LISNF A2y RSTFAYySa 5StfQa yesulting sedtdr, Gpgedring G2 RA
partnerships, while instead gaining presence in tBludenabling software dpartment, in

which EMC excels.



EMC, unlike most big corporations with internal divisions operating under a single corporate
structure, was a federation of affiliated arsbmetimes independent companies. Chief among

them is VMWare, run as a separate company, having even its own traded stock. VMWare, which

is a tech giant in the virtualization sector, is an active company when we talk about partnerships.

In 2016, in fact, VM/are announced the launch of a new product called VMW oeidon AWS:
GKNRdzZAK GKAA ySg &SNIIA OS mttaola dathéidsl Gndler tRekname ofOSy G S
CloudC2dzy Rl A2y ¢ GAff 0S | @l Khe HeaderSin \artyalizationl T 2 y Q
managenent and the one in the Publi@oudchose to protect the fence, by providing, as declared

GGKS 0Saild 2F 020K @g2NIRaédd | y2GKSNI Ayy20FGA3S
a2t dziAz2zy GKNRAZAK GKAOK (GKS a&. NAtfad fuiidtizNGe 2 6y R
product provides a virtual work environment, accessible from computers, tablets or
smartphones, through which with one single authentication the user can access an increasing

number ofCloudservices. IT admins gain security besideslayment and update flexibility.

Back to Dell Technologies, opéthe first announcements by the nelorn society concerns

storage an Cloud with the launch o& software update able to improve the efficiency of storage

and the release of an analytigdatform called CloudQ. CloudQ analyzes data to make
LINBRAOGAZ2Y AT GKIFyla (2 FNIAFTAOALIE AydSttA3aSyoOo:
on PublicCloudplatforms (like Virtualstream, AWS and MicrdsAkzure). Other news concern

data security, with both software and hardware improvements.

A strong focus in the strategy of the new company will be HyBGt@ud Dell claims they will
provide the software to help living in a mu@iloudworld. This will B accomplished through two
concepts: the first one is an integrated approach that involves hgparerged infrastructure

and the second sees Dell EMC providing the building blocks, with new storage products.

While VMWare just announced a big partnerswigh Amazon, as seen above, Dell EMC has just
unveiled a suite of new apps called AzQleudServices, which enables customers to easily adopt
hybridCloudd SNIDA OS&a Ay @luONRa2FGQa tdzmf Ao
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To conclude, Dethought it was too differentiated, with aaffer too wide to be good at all levels.
Dellsold its consulting division to acquire EMC and refocus on the production of hardware and,
especially, software. Dell bets big on the aggregatio@lotidservices, preparing to provide tools

to survive in whathey predict to be a mukCloudworld. Dell also maintains in its gfolio laaS

and SaasS services. Such considerations are sketclhedges 1.
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Image41 ¢ Mapping of Dell on the Cloud Chain Value model proposed in this study

4.4.3 Cisco Systems

Cisco Systems is a{0&ed multinational company that designs and sells networking equipment
G2NI R6ARSD® ¢ KS O2 Y Ldpeyain@systenigd, MdiPTs@ftivare2andi\ViPNDRedmReS &

connectivity tools, but its core business remains hardware.

In 2013 Gico overtook IBM as to@loudhardware provider; this is mostly due to the tendency
of the market to be more and more focused on the networking functions inGloaid In fact,

compute server sales have been dropping along the years, while networkingosiagesmarket
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equipment is growingCisco, besides consolidating its position as a leader iCibedenabling
hardware department, announced a new strategy which also focuses on a couple new trends:
the first one is a new architecture for Internet applions, where micreservices running in
containers onCloudinfrastructure vastly improve hardware utilization and elecate app dev

and deployment. The other is the proliferation of analytics and machine learning, which will

enable seHoptimizing infragructure, enhanced security and better business decisiaking.

Cisco has a vast partnership pragr, with a big Service Providée Salesforce being one of the
fraSaiaG G2 22Ay®d / Aad2Qa O2ftf | 62N (A 2tefl withy FNI &
{FfSaF2NloRand Sefvie€ldtid® Ly { I f Sa¥F2NOSmdmodels, Vidkd | y R
YR @2A0S OKIFGa oAttt 0SS @At ofS gAGK2dzi S| ¢
in the 10T sector Cisco Jasper will gather datd mwanage devices, while Salesforce will analyze

what Jasper sends. Speaking about 10T, Cisco is very active in this segment, at the point that the

O2YLIl yeQa O2yiGNAO0dziS Aa O2YyaAARSNBR YONHzOAI £ G2

As seen for other component developers, security is also a big opportunity for Cisco, with
products such as Security for Video, VideoGuard Everywhere and Infrastructure Security being
forefront in the market.To reference our model, Cisco is expanding frila Component

Provider section towards the Providing section of the chain, both through its numerous
partnershipsandalsowith i a 26y LI F{ FyR tFI{ LINRRdzOGAD / A3

in Image42.

“ETCIO (2016)
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Image42 ¢ Mapping of Cisco Systems on the Cloud Chain Value model proposed in this study
4.4.41BM

IBM is an American multinational technology company wiikrations in over 170 countrieg/e

actually findIBM all across th€loudchain model we presented: the company also seaes
CloudService Provider (with its laaS service SofLayer, its PaaS service BlueMix and almost every
software also delivered asserviceyvhile being both a system inggator and a consultant player

as well.

NeverthelessL. . a Q& 2 2 dzRuShkas hieén a icdnBlicated procedsike many other

enterprise technology companies, IBMas had to balance its need to keep up-pmemises
NBOSydzS gAGK Ala RSaANB doRdseivicds BE & Bot abatmonird Y S NA Q
on-premises solutions though, rather, based on customemand and use cases, software will

continue to be delivered on premises. There is plenty aflewe that many customers will

continue to demand that core applications operate on premi3eslay, however, priority is given

to the Cloud at the point that every new software is first delivered as a service.
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Being both a PaaS and SaasS provider ¢f8idghe advantage to be able to deliver software based
on its proprietary platform.Taking into account laaS alone, IBM had the folatigestCloud
market share in 2015, with an estimat&883 million in revenueFor the sake of comparison,

AWS raked in $7.88 billion, while Microsoft Azure is estimated to have made $1.209 billion.

L . aQbadoffering is probablyhe widest on the market, with the SaaS part of the gamma being
continuously improved through several acquisitioBsen SoftLayer, its laaS product, had been

acquired in 2013.

¢tKS O2YLI yeQa RSOf I NBRClaudablihe viag that B3 Wik brigghtsi 2 y
myriad of offerings together to support customer demands, while cognitive services that add
deep learning algorithms combined with industiyL,JSOA FA O (y26f SR3IS | yR

differentiator.

A cognitiveCloudcould be profound because it is not just focused on compute and storage but
also on advanced data analytics. It would surprise no one to say that nearly all businesses are run
on their data and that the most successful businesses have a deep understandiagy afata.
Businesses have become pretty good at analyzing their structured data to better understand
customersg who they are and what they buy. In recent years, with the advent of predictive
analytics and near redgime capabilities, businesses have @uttmuch better at predicting

customer behaviors and presenting customized offers.

L.aQa RIGl OSnasstalHugaNdvesttgh $n thisdsense are continuous: for
example, a $50B data center has recently been finalized in Italy, in the zoneaaf Bised on
SoftLayer, it has been designed to enable technologadaiances for Public Administran

companies.

hyS 2F L.aQad O2YLISGAGAGS | ROl y ClbudrSldied palentd A 89Sy

being the most relevants. A recent patent plans to use software defined networking to ensure
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virtual machines give consistent network performance even if one application on the host server

is slurping up all the bandwith.

Partnerships, akor most companies of this study, are essential. We will just cite the ones with
local telcos on launching data centers. Besides having a partner familiar with the local market,
partnering with a telco also means the partner will be incentivized to inmesew infrastructure

to ensure the venture succeedslot only data center launches, but also regular service delivery
benefits from partnerships with telcos. For example, in 2012 IBM collaborated with AT&T, in
order to provide Public IBMloud2 & O dzwiitl? tNeSservices they wanteithrough private

networks.

¢CH1AYy3a | 2212 FAylLftesr G L.aQa O2yadzZ GAy3 &
GONIYYR 3dy2aiA0AaYeéd ¢KS a20ASGe KFra o06SSy oNI
caseswhere IBM hardware or software is not the best option for a client, the services division is

free to sell products from other companies.

In the Cloudsector, for many companies, legost laaS providers like Amazon Web Services may

be a better fit than IBN& SoftLayer. In those cases, IBM would lose business if it failed to offer

GKS 0Sal azftdziazy F2NI I OftASyds FyR GKFGQa 4Kz
2dz0 AARS GKS O2YLIlyeQa LRNIF2tA2d L.ison Brf T SNA
prospective clients, and in some cases, Amazon Web Services offers the lowesDpcerse,

IBM would prefer clients to choose SoftLayer, but its services business only truly works if it's able

to put together the best solution possible.

To summarize thestrategy and sketch it on our mod@nage43), born as a Component Enabler,

L.a KFa y2¢ |y SEGSyairo@dsS LINBaSyO0S Ay it GKS
before, the swift to theCloudhas been long and difficult, butMBis now one of the main actors

Ay GKS 3FYSeo . SaAaRSa (KIFGZ LI NGYSNARAKALEA oA0K (
strategy, to deliverreal end to end services to the customers and to exploit the relationships

telcos have with the local ] SG® CAYy Il ff e O2yadzZ GAy3a aSNDAO!
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revenues, both in the Deploying column and in Data Center Services, whichdisitbssed later

in this study.
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Image43 ¢ Mapping of IBM on the Cloud ChainlMamodel proposed in this study

4.4.5HPE

Hewlett Packard Enterpriseis an American multinational enterpriggformation
technologycompany based in Palo Alt@alifornia, founded on 1 November 2015 as part of
splitting of theHewlett-Packarccompany.One of the leaders in th€loudenabling hardware
market, HEEis an example of h@ an aggressive ittegy does not always pay off, especially in

the PublicCloudmarket.

HFEEQa LY Iy Ay Of dzZRSR I Clddniarkel Beln@a giaiNIB th&SinfrasBuctiirsll

portion of the market, the company nevesucceededin proposing cowincing PublicCloud

solutions. By the time that HP got into the game, in fact, the market was already split among

Amazon, Google and MicrosoftlP came too late, offered little in terms of unmistakable

advantage and its split into two companies did ndoed any new benefits. HEs Public Cloud
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waswell engineered and ecae from a company with privateCloud services that werevell

regarded by its customerdput against incumbents it never had a chance. The company bet big

on open source with Open&D | = o0dzi GKS LINPWAASAZARTY DY 2KKAED
Odza 12 YSNID& Ay (S NS &ha compary larinéuiicedatig@@sire ok it HR lHelop

Publt Cloudservices.

HFE is now refocusing on Private and Hybi@oud with partnerships, as always, being
fundamental. For example, HP bought Eucaplyptus, a tool able to providecAiMstible
Privae or HybridCloudarchitecture.

As for PrivateCloud Forrester found in late 2013 that HP had been valued consistently highly for

what it offered customers wanting to build a privatoud also, Forrestegave the nod tdHPE

as a leading provider of priva@oudsolutions in Chinal t 9 Q& t NA JIClousardvsli®R | & 6 NJ
products, and the company is trying to reinforce them through partnerships, enhanced
compaibility and better performance. In December 2015, HPE teamed up with Microsoft to allow

businesses to build privatloud usimg software that underpins Azure.

HPE is also a leader in consulting services, scoring a 3/3 presence in the right part of our model.
To sum up, HPE, Component Develogarshed hard on theCloud delivering laaS, PaaS
(Stackato, acquired in 2015) and SaaS. Its PQldicdarrived late ad was shut down, unable to
compete against the incumbents. HPE also masters Data Center Services, which will be discussed

later inthisstudyl t 9 Q&4 2 FFSNJ IndgeddB LINSASYiSR Ay
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Image44 ¢ Mapping of HPE on the Cloud Chain Value model proposed in this study

4.5Component Developers: segment review

Scale economies, learning curves, high investments: such factors transteéenarrow offer for
most companies, while few giants can survive with a wide gamma of hardware and software

products.

The risk of a market commaoditization in this section of the chain is strong. Customers just want
a Cloudthat works, which hasto beGsl €t  6f S NBfAFo6ftS |yR 02al
material from which theCloudis made Cloudcompanies such as Amazon and Google have built
their servers and data centers for years, and those whohauglware insteadbuy in bulk, which

means thnner margins for the resellsand, often, madeo-order hardware.

Some companies try to assimilate tBéoudquake by just adapting their offers to its paradigms:
this does not eliminate the margin erosion and dwpipe risk, but at least it is mitigated@heir

business model is not upset, as they keep producing and distributing hardware and software
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components, but concepts like virtualization, multitenancy and 3@st be assimilated, and
new competencies have to be gainddetApp, which we analyzed,ligin this first group: a safe

strategy, potentially taking to margin erosion, but not upsetting the company focus.

This choice is more justifiable when the society is more focused on networking and storage
equipment, whose demand is going up in Bludmarket, while compute server sales are going
down, and companies focused on tlsiscond subset of components should probably integrate

and look for some better margins in the central and right part of the chain.

The commoditization reagd I LIJSF{ Ay al NOK HamcI @gKSYy D227
requested to computer hardware manufacturers to develop less reliable (and cheaper) hard
drives. How does this make sense? Nowad@i@jdcompanies duplicate data all over the globe,

because they @ed security copies of all information. In this situation, it is important to have a lot

of cheap space, rather thdong living drives.

As opposed to the first grouppsie other omponents vendas take bigger risks and expand into

the Cloudprovider marlet, whether by realizing privat€loud themselves for big organizations

or by partnering with a system integrator. The development of complete architectures, vertically
integrated, through partnerships or acgitions is a common reaction. This is theeca$ Dell,

IBM or HP. This strategy, forced by the fear of profit loss, is also more risky: HP, for example,

ditched its Publi€loudin 2015, with a big loss in investments and compamgge.

Components developers are not very keen on providingsultingservices unless their size
allows it of the companies we analyzedPE and IBM hawestrongconsultinggame, while the
others prefer to partner when it is necessary. Dell even renounced to Dell Systems, in order to

refocus on hardware and software.

42|CT4Executive (2012)



Searity is a competitive advantage component developers can prowidté, all the companies
analyzed being forefront in data safety, whether obtained by software edware product

characteristics

4.6 TLC infrastructurestrategies of the players the segment

Thetelco industryis made up of all Telecommunicatiorompaniesand Internet service
providersand plays the crucial role in the evolution rabbile communicationand

the information society Traditionatelephone callsontinue to be the industry's biggest revenue
generator, but thanks to advansennetwork technologytelcos today are less aboubiceand
messages and increasingly ddtaS i Q& Fylf &1 S gKSNB a2y$sS oA3

(Vo))

how they want to get there.

4.6.1 Telecom ltalia

Telecom ltalia is a big player in the Italian market. Its traditional businesses are land lines and
mobile phone lines, besides Internebnnectivity. Telecom owns a lot of Data Centers in Italy,
besides having its own Internet network. Its data center have good reputation, thanks to their
own network, that allow them to be fast and responsive. The brand is famous and the commercial

partnerships very strong.

Customers feel safe committing their data to Telecom, as they feel that they will remain in Italy.
This is a big deal for small Italian enterprises, which often beware of big multinational companies,
feeling uncomfortable in sending thedata abroad. Telecom can offer a real end to end service,

guaranteeing SLAs, thanks to the proprietary network.

LY HamnI ¢StS02Y &Gl NISR AdGa ySé LINRP2SOU d&b dzo;

professionals with a MarketPlace contaig apps suitable for their requirements, often proposed
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through the Try&Buy formula. As an example, in 2015 Telecom launched a service enabling digital
invoicing, for small enterprises which had to conform to the new law. Other apps proposed in the
store are the complete suite of Microsoft Office 366Joud storage services, tools for the
creation and management of websites and security related servidasOctober 2016 Tim
announced a new platform called Tim Open. This service allows startups and pirgeto

O2y FAAdzNBE GKSANI 2y [/ f2dzZR F LI YR YIF1S Al
Marketplace. Tim Open offers tools including infrastructural resources, APl (Application
Programming Interfaces), functionalities for the management of ordemsmotions and billing
processes. For customers with determined Internet plans, the data traffic used to access the apps

is free of charge.

Telecom found it difficult, along the years, to establish itself as a trusted IT provider, which is a

problem common with the vast majority of telco companies. The way of partnerships is almost

AYyS@OAGLIoES GKSYZ INIYGAYy3a 0O0Sadas OGKNRarAK Ada

services.Consultingcompanies often partner with Telecom too, to be ableptmvide decent
SLAs to the end customer, proposing in turn the kdww Telecom lacks in. In summer 2016,
¢St SO02Y agAGOKSR 2y Ada yS¢ RIGF OSYGSNE |
square meters area. This is a clear example of how Teléeods to integrate vertically in the

left part of the chain, while moving to the right partnerships are more common.

Telecom also finds customers in the public sector. In July 2016 TIM won, together with HPE

!
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of Cloudservices to Consip (company owned by the Italian Minister of EconochyFarance)
LINE @A RS R (i K S@atzaefters. Bhe Soaract ificludes$aga® and Paasenices. In
particular, la& services concern virtual machines, virtual data centers, virtual networks and
virtual storage and backup; SaseSvices concern applications for the management and storage
of documents, collaboration tools, audio and video conference service, datgssdh October

2016, Telecom also obtained a contract to move the European Commission IT @ioting

LINE ARAY3I GKS ySGg2N] G2 SylroftS I00Saa G2 ! 2]



To conclude, referring to our modélmage 45), Telecom ltalia, from the Telco section, is
expanding to the Providing model, both as a Service Aggregator (Nuvola Italiana) and as a Service
Provider. The Deploying sectiabeing managethostly through partnerships, as Telecom ltalia

finds it hard to be believable as a System Integrator to the eyes of end customers.
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Image45 ¢ Mapping of Telecom ltalia on the Cloud Chain Value model proposed in this study
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4.6.2 Fastwéd

Fastwebis an Italian company, part of the Swiss telco group Swisscom. It specializes in landline

and Internet connections, while also operating in the mobile sector as a virtual operator, using 3
LaiFtAFQa ySGé2N] © Ly matorinitalyGd ldudick dhe tarket adl0S F A N
megabit per second connection in selected cities. In January 2011, Fastweb and Sky lItalia signed
Fy FAaINBSYSyld G2 O2Y0AYyS {1éQa ¢+ 2FFSNI gAGK 0
Antitrust decision @ permit the fusion between 3 Italia and Wind only along with the cession of

some of their assets, permitting the entry of the French group Free into the Italian market,
CLatieSo0Qa TFdzidzNE A& OdzZNNByGf & GSNE weayvdi@&NI | AyY

Fastweb can avoid only with a strong partnership with Telecom.
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Talking aboutCloud strategies, in October 2016 Fastweb and Ditigal Magica launched
Calldinnovation, a project aimed at startups and small enterprises developing innovative
technolagical services in the industry of software, call centers, education dedreing, logistic,

tourism, finance and pharmacy. The selected projects will have the possibility to be delivered
0§ KNR dzZaA K CloudyiSBEH0N0 = ISGadAy 3 (Lserdices As folLdsseti 2 F
YIEylF3aSYSyias 20SNJ GKS 1 ad G2 &SIFNERX ClLadeSo
5FdlF /SYyGdSNBR O6AYy aAfly FYR w2YS03X gKAOK @gAff
at reassuring their customers that gawvill remain in Italy, and granting elevated SLAs for their
Value Added Services. The data center of Milan has been operative since 2015 and got the Tier
IV certification, joining only other 20 in the world and 7 in Europe with this validation. The
infragructure has been developed with the goal to support mission critical services, that are
services which can never interrupt. The structure can grant 100 hours of autonomy in case of
total black out. Until the realization of this center, housing and hasservices were mostly

provided, while this data center allows better &services.

About la&g in 2016 Fastweb migrated to the Openstack platform, provided by Red Hat, to
innovate its enterprise offer. This offer, called FB®BTJ is an endo-end propsal to deliver
computing resources and applications. FASTCoud is available in both Public atd Priv
modalities, and besides laaS provides Psalftions enabling the use and customization of

operating systems, web services, databases and developmeibaments .

CratdeSoQa ySig2N] Aa GKS FTNHzZA G 2F ¢ o0AftA2Yy ¢
optic fiber all over ltaly. Fastweb and Telecom have moreover given life, in 2016, to a joint
venture to deliver ultrabroadband (Ftth modality, doaf 1 Gigabit per second) to 3 million

houses. Their joint venture is one of the two faces of what seems to be taking the form of a

bipolar market, the other side being occupied by Enel and its controlled Metroweb.

In August 2016, researchers from Quddary University in London discovered that Fastweb,
G§23S0KSNI) 6A0K [Ay1S8SYZ Kzaidia bSiFfftAE &aSNWBAOSa

information is part of industrial secrets, so not publicly available. Moreover, Fastweb has been



partnering snce 2011 with Sky, providing Sky Oni@leudTV service through its network. Since

2016, Fastweb has been including Dropbox data storage in its network packages.

Fastweb is then a Telco operator in oud model, with a really strong network and data center
presence. Fastweb also acts a Service Provider, with laaS (like virtual machines) and SaaS (like
storage management, backup and disaster recovery software configurable by the customer)
services. In the last year Fastweb also launched a new categ&aa&f which can be named as
DaaSthese services provide customers with data making them available in many formats and to
different applications as if they were on the local drive. Aggregation services are also part of the
SYUGSLINAAaSQa L2 NKed ot 2Calldinhdvatio) BUEhS con8iderations are

represented inmage46.
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4.6.3 CloudItalia

Clouditaliais an Italian society, born in 2012, specialized in the offer of integrated telcGland
services, focused on the market of small and mediumdsimesinesses. The company was once
part of the Eutelia Spa telco BU. It owns 15000 km of optic fiber along the Italian territory, besides
two Datacenters in Arezzo and Rome, designed withctivesultingof Emerson Network Power.

Its services are guaranteelly important partnerships with companies like VMware, Cisco
Systems, CommVault, Zerto, Acronis, NetApp, Spamina, Zimbra and -Alczst
Enterprise.The turnaround was performed in 2015, with the approval of the first positive balance
of the company. Irthe years to come, many investments are being planned: first of all, the
inauguration of the new data center being built in Milan, then, as CEO Marco lannucci announced
in 2016, two or three acquisitions will be performed every year (although it is nat tdevhich

sector the target companies will belong).

After the turnaround, the company declaredly keeps on looking for partnerships, as the telco
sector is going toward major concentration, but is not a priority any longer. In <Dioditalia,
through its data centers and networks, can offer real end to &hludservices to its enterprise

customers, providing them with products designed by the company or by one of its partners.

[ £2dzR LGIFTAlIQa 2FFSNI I £ 42 <Soyad infeaRrSciuralimisdel andy § S 3 NJ
UCaaS Services (Unified Communications as a Semacejrategy is graphically reported in

Image4?7.
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4.6.4 Deustche Telekom

Deustche Telekom is the biggest German and European telco company. DT and its subsidiary T
Systemdhave been offering entb-end Cloudsolutions for enterprises of all sizes since 2Q05

from consulting, implementation, billing and customer service throtggimaintenance.

¢tKS O2YLIyeQa RSOfINBR 32Ff A& dddsaNPapdt® & Y 2 N
become the leading provider for businesses in Europe. Until 2016 a lot of the work8yatdms

has done has been around priva@oud services Now, though, the company is admittedly
challenging giants like Google and Amazon, offering services via the @ldlig through a

service called Open Teleko@®loud delivered in partnership with Huawei, who will provide

hardware and solutions, while-Systems will provide network management and network.

The service will offer European enterprises-de@mand, payasyou-go Cloudservices via an

OpenStacibased Infrastructureasa-Service solution operated by-Systems, and the first
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partner to join Open @lekomCloudwill be SAP. DT advertises this product pointing out that the
servers where data will be stored are found in Germany: a German service provider from a
German data center under German law, they say, grants the security customers want. Once
agan, the additional value that telcos can offer is the guarantee that data will be safely
stored.The product is relatively cheap (a virtual machine with Windows server with two vCPUs

and two GB RAM costs less than 17 Euro cents per hour) .

¢ St S1 2 Y Qahavé mgde BoSnydiery about how they hope to steal shares from big U.S.
companies who currently dominate the market, like AWS and Google. While the tendency for
telcos is to enable existing and matuCéoudservices for the customer, Deutsche feels theyéa

the strength to create their own service and challenge the incumbent companies. Speaking of
enabling existingloudservices, in 2014, Deutsche Telekom had launched two complementary

products, NetAnalyze and NetOptimize.

NetAnalyze monitors CDN a@ow providers from all around the world; taking around 6 billion
measurements every day directly from enders. NetOptimize uses this data to redirect end

users in real time to the best provider possible, while taking into account business needs and
requirements for any web or mobile video content editdtetAnalyze/NetOptimig Q& 3I2F f A &
cut down buffering, decrease rebuffering, ensures top performance, high availability and

improved user experience.

To sumup, DT really wants to become a leader as a Service Provider. The consulting sector is also
part of DT portfolio, but in a proportion not as relevant as the other timeage48Y | LJa 5 ¢ Qa

offer on the model proposed in this study.


http://netoptimize.telekom.net/
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4.6.5 Telstra Corporation Limited

Telstra Corporatiohimitedis Australia's largeselecommunicationsnd media company which
builds and operates telecommunications networks and markets voice, mobile, internet access,
pay television and other entertainment products and services. Telstra has a long history in
Australia, originating together witAustralia Posas a government department, tHeostmaster

General's Departmentbut now being fully privatized.

The society has been undergoing a change program to become more custmused under its
recent CEQDavid ThodeyNew CE@ndy Penns expected to increase the focus on growth in

international markets.

In 2011, Telstra announced a monster 800 million $ in developing itsCGdeud most of which

would have been spent on the construction of new data center. Along the years, though, the
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company realized that the investment was nofasfitable as they wished, struggling to propose

their own Cloud against the products offered by Amazon, Microsoft end the other market
leaders. Even the responsible@foudLINE 2SO a WAY Cl 3Ly | RYAGGSR a
get the returns from investg in our ownCloudA y F NI & G NHzO (1 dzNB ¢ &

Far from spending the initial announceddget in April 2016 Telstra launched what they called
I a¥YQabdl A AGNI 0S3es LI NLYSNAYy3I gA0GK GKS &l YS LI
strategy includes &loudaggregation product, which allows Australian customers to directly
O2yySOG G2 &aSNIBAOSA LINPJARSR o0& UGKSANI LI NIyS
VCloud! ANE !2{3> L.a {2FdtFre@SNLOz 2yfeée LiCQedadAiy3d A
Managemedi t £ F GF2NX¥E OAY LI NOYSNEKALI 6AGK ! { O2YL
visibility and management of thei€loud environment (analytics around cost, performance,

d0G2N)F 38T O02YLIziSX0 FNRY 2yS dzyAFASR O2y iNRBE LI

I OO2NRAY3I G2 ¢SaftiNlrx GKAA Y20S KIFa 0SSy LINE
private and publicCloudsolutions. The new platform adds a critical layer across mul@bbeid

platforms that gives businesses a view acros€klidresources. Thisxtra visibility increases

choice and control, and also makes it easier for IT teams to buy and m@haggservices right

across their businesses.

Recapitulating, Telstra is a telco giant, leader the Australian market. When the Cloud hype
started, Telga hurried in trying to build its own Cloud Services, but soon realized incumbents
could not be beaten and switched tgartnership model. Consulting services are not a significant
LI NI 2 F ¢ & graphick@pesent@idn biSielbconsideratiimsffered inlmage49.
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4. 6.6 NTT Data

NTT Data is the IT and consulting unit of Nippon Telegrapbl&phone Corp., which is in turn
commonly known as NTT, a Japanese telecommunications company headquartéad/an
Japan. NTT is ranked 65thRartune Global 50@&nd is the third largest telecommunications

company in the world in terms oévenue

To rapidly move from being a classioplk provider to a modern digit&loudfocused company,

NTT has chosen, through its subsidiary NTT data,, the M&A way and its history is, in fact, rich in
acquisitions (634 million $ spent by NTT DATA buying companies from 2011 to 2016 according to
Bloomkerg). This allowed th€loudrelated revenue of the society to grow from 26% in 2008 to
46% in 2015 (NTT data).

Besides this, many Japanese companies, including NTT Data and its mastodon parent company,

are sitting on big war chests and facing a shrinkiomme market, so NTT Data is also looking to
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use M&A as a tool to establish itself as not only a major U.S. but also international player in IT

consulting and support services.

The most important and expensive acquisition took place in 2016, when NTh@aght Dell
Services for about 3 billion $ and with it its USA, UK and Australia based data centers Global rivals
of NTT Data, including Cognizant Technology Solutions Corp CdasaltingServices Ltd. and

Atos SE had also previously participated iraaation for Dell Services that failed to generate a

deal.

AAAAA

¢KS ag! 2LISNIGAZ2Y A& SELSOGSR G2 o22ai GKS 02
of all in infrastructure presence. NTT Data also gains a new roster of federal customers, as Dell

Servees has currently a strong presence with a variety of US agencies.

In 2013, NTT had already more than doubled its data centers, acquiring U.S based Raging Services
and acquired the American Virtela, aiming at the improvement of the response times ofdhoste
applications and at the enlargement of its portfolio withoudbased security services as well as
network virtualization expertise. NTT Data also inherited about 7700 square meters of server

rooms from PT. Cyber CSF, bought in 2015.

Pure service provids have also been targets of NTT, like Arkadi@lcauidbased collaboration
Saas provider. "What we provide is what we call 'cai@lieud -- network and data center in a
coordinated manner- and we provide this with reliability and safety. That is where can

differentiate," along with providing economic and affordable connectivity, stated the CEO.

NTT, like many telcos, is working to provide a combination of public and p@latglservices
to its customers and is about to launch a platform that pitvide a single customer portal for
all Cloudservices, whether public or private, and all managed in the same way using SDN to

allocate and manage resources.



Companies located in the right part of the chain proposed in this work have also been target,
though. In fact, of the ove20 acquisitions of companies carried out in the last 5 years, a vast
YIE22NRGE& o071 pE:20 KLI-s8bices likefI? ongilting?ayid/othardds kifds af ¢T
support. As an example, in October 2016, NTT acquired Nef@e&orce consulting partners

AY DSNXYIyex !dzaGNRF YR {6A0G1T SNIIFYR® ¢KS | Olj dz
position in Customer Management/Customer Experience (CRM/CX) solutions, key elements of

both digital business and digital transfoation solutions. Other M&A include Cirquent (2008),

Keane (2010) and Intelligroup (2010).

b2d & AYLERNIIYyd a FOldAaGAGA2Yy AT LI NIYSNARKAL
the one with SAP the most relevant. In 2015, in fact, a premium pestiip with SAP has been
announced, to provide infrastructure services for SAP HANA Enterptaed Finally, NTT

America subsidiary is famous, among experts, for providing secure connection tldbd

having dedicated enterpriselass firewalls for #Cloudservices and requiring every customer in

its EnterpriseCloudto use twoform authenticatior®.

NTT Data is a giant in the Cloud Computing sector. Born as a telco company, the Australian firm
grew rapidly, especially through acquisitions, occupyiog all the subsets of ther®viding and

Deploying columnémage50).

43 KPMG (2016)
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4.6.7 AT&T Inc.

AT&T Incis an Americamultinationaltelecommunicationgonglomerate headquartered
at Whitacre Towein downtown DallasTexasAT&T is the second largest providernabbile
telephoneservices and the largest providerfofed telephoneservices in the United States, and

also providedbroadbandsubscription televisioservices.

AT&TCloudgame is quite strong: by the end of 2016, 80% of its application will be oGtz
By 2020, the company plans to virtualize 76R4ts network, up from 5.7% at the end of 2015.
Applications being moved are both big and small: for example, in 2015 AT&T movediotite

a 42yearold application that was doing inventory management.

When, about ten years ago, AT&T took its firgtpst towards theCloudworld, the idea was to

take Amazon and Microsoft in a tot&@loud battle. Along the years, the focus has shifted
dramatically, with the company finding its sweet spot in leveraging its network to enable secure,
high performance acces$s multiple Clouds, making them appear as if they were part of a single

ecosystem. At the core of this strategy is NetBond, itslemand VPN (virtual private network)
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connection into a whole host aloudenvironments. According to vigaresident ofClow BU

l YR& 51 dzZRSEAY S a@lt dzS A&y TloudseticeYadzDdte afeya loldNE O A R
fantasticCloudservices out there, but our niche or our value is in the network and leveraging the
network to integrate theCloud especiallyinahfhh R SY GANRYYSy ié¢ ® bSi. 2yF
to manage theClouds they use from a single interface, where security and performance are built

into the network service. The additional value provided by Netbond is it enables services on AT&T
VPN, and as featuseare added to that network, such as netwdrised firewalls, iine filtering

or traffic for malware and more, they are added to the NetBond capabilities as well.

As an example gbartnership in October 2016, AT&T announced that AWS entered their vast
2YYdzyAte 2F LINIYSNE® bSiG.2yR gAft Fff2g¢g Odzal
AT&T higkspeed network, while other benefits will include the capability to gather and send data
from prefigured sensors and devices via the InterokThings oveidl KS O2 YLI yéQa yS

besides combining threat data, analytics and kAmew from both companies to boost security.

In short, AT&T admittedly switched to a partner model and stopped trying to competélatid
providers, rather enabling the use of th&irS NJJA OSa4 GKNRdzZAK ! ¢3¢Qa ySiag

In our graphic(Image 51), this means a slowown in the integration towards the Service
Development and Sevid2elivery model and a strong step towards the Service Aggiygand

Integration section.
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4.7TLC Infrastructure: segment review

This quadrant of the chain plays a key role in the overall level of service that end users get, as
they own the network that physically delivers tli@oudto the customer. The future of this

market is not clear yet: for a long time they have beenthoughtt6 S (G KS y SEG & RdzY o
the same risk that we saw for the previous subset, with services such as the Internet connection
turning into commaodities, and, with an hypothetic standardization of level of services, making

price the main choice driveof customers.

Today, though, this forecast seems way too pessimistic: through differentiation and partnerships,
they can provide or enable the accessGtoudservice, while being the only players able to

guarantee real SLAs to the customer.
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Telco Cloud enablers / providers have a huge advantage of owning and operating the
infrastructure networks, ensuring the quality of communications services. Also. If security is top
2T GKS Odza i 2 Y Scoldgudprovidera wilkprobakiyshé theirSioioe2 Inet wake of
recent highprofile data thefts and outages, in fact, the interest of most users toward€tbad
understanding the possibility to lower costs, is mitigated by the risk of data being compromised.
¢ KIF{iQa ¢ Ke&Clovseyige pindder@ave been adding appropriate security features

to their services, to gain consumer confidence and ensure secure and uninterrupted services.
b¢¢eQa S-yasShinhdNdaies good example of this. Moreover, many medined and
enterprise businesseslready work with telcos, having established relationships for voice and
other networking services. This is patrticularly true, for example, for Telecom Italia, which is a

NEFSNBYOS F2NJ YIye datalLéod

While telcos may offer more security, the service providapuld also have the ability to
ASANBLIAFGS RAFFSNByU OtASydtaQ RFEGE YR SYg@ANRY
level, so that only authorized users can access that data. In this regard, pure Saas and laas vendors
(Office 365, Salesforce2A = SGO0O®d0 adAtt KIS +y R@GFYy(dlFI3aSo
0KSaS O02YLISGSyOASay az2ysS GSt02Qa FINBE GNEBAy3I 0

etc.) and software and virtualization specialists, such as VMware and Citrix Systems.

Many others are expanding their global data center footprint through acquisitions, or building
their own centers (NTT, mostly through massive acquisitions, Telecom Italia and Fastweb, raising

their own server centers)

The tendency of telcos to move, throudliferentiation, acquisitions or partnerships towards the

right part of the chain is real. The choice between offering proprietdopdservices or enabling

GKS 1 00Saa (2 (GKS AyOdzyoSyid O2YLI yASaQ 24y LN
Telsta taught us how telcos, as big and powerful as they can be, may have serious problems
selling their ownCloudLIN2 RdzOi a> |yR 06SAy3 ONBRAOGES G2 GKS
companies reversed their strategies, which included monster investmentxkat creating their

own Clouds, heading towards a mu@loudmodel and establishing as simpBoudenablers,



rather than providers. A similar issue is being faced by Telecom, who is finding it hard to be really
believable as an IT player, and mainlyrkgothrough partnerships. In this regard, Deutsche
Telekom goes against the trend and openly challenge incumbent service providers with its new

product.

Other companies like Fastweb, besides partnering with big players, also try to promote an open
innovaion model (Call4innovation), looking for startups to collaborate with. We have also seen
an example of a company (NTT) performing several acquisitions otigiltingsector. Other

strategies include partnering with such companies, like the case ofdreland Accenture.

Telco should also pay more attention to the potential of the data they collect: mining data for

new consumer revenue streams has not yielded much success yet. This is partly due to increased
NB3IdzZ F G2NE LINBaadz2NE | yR Lldzo E® Om €dak atcushtons @2 y O S N
D223fS YR CF0OS06221X 6K2 AGiNRO] LIS2LIX S Aydz
bundle together location or movement data and sell them to governments who want to predict
infrastructure demand, or provide for use tite information, to allow managing motorway

traffic and optimize public transport networks. The commercial opportunities for Telcos are

great, and mostlyinexploited.

4.8 Data Center Realizatiostrategies of the players in the segment

Data centerservices are services that help to either create, implement or maintain a data center,
or to enhance what that data center does for an enterprise. This very broad term encompasses
many different kinds of services that may assist planners in brainstormingd how to set up

a data center. Other data center services may help tuvigle better results for what comes out

of a data center.



4.81HHE

We already talked about HP in the Component Developer sectiok.itHR big player. The
company has its own bumss unit, called HPE Datacenter Care Services, to provide
O2YLINBKSYaA@S adzllI2 NI az2fdziAzy GFAf2NBR (2
years, HEI f 42 & dFI NI SR aStftAay3a RIGF OSYGdSNER Ay
servicé ~ 2 N&hilcdmpahies normally either build their own data center or lease space,
HP builds the center, complete with all the power and environmental systems, to customer specs,
and will maintain ownership of the structure, unless the customer evahtulecides to buy it.

To date, though, this service has not had the success it initially hoped to gather.

In 2016, together with other tech giants such as Google and IBE|adRched a new standard
called OpenCAPI. This standard, designed to spee@mprsperformance, is aimed at helping
businesses better handle increasingly datiensive workloads. OpenCAPI can reduce
complexity, eliminate inefficiencies in current architectures and bring compute power "closer to
0KS ®FGFSt 26 A amapdhdh B \FRe Chaild@Ees?2)
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Image52 ¢ Mapping of HPE on the Cloud Chain Value model proposed in this study
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4.8.21BM

IBM, already introduced in the Component Developer section, is one of the leaders in the Data
Center Services market. IBM provides services such as data center design and realization, storage
and server optimization, Middleware services and data migrabetween data centers. I1BM is

LI NI 2F Ylye O2yaz2NIiAlx 2yS 2F gKAOK Kl &a oSSy

The company has an extensive presence in our chain n{bdabe53): this makes IBM very
reliable to the eyes of the customer. While its suit€Cddudservices includes laaS, PaaS and SaaS,
IBM, mainly a component and software developer, also masters damguservices, with a
massive presence in the right part of our model, close to the end customer, but also being the

market leader, along wh HP, in Data Center Services.

Cloud Services Service Selection

= Development and Configuration
\ Integration with

Customer's Systems

Cloud Services Aggregation
and Integration

TLC infrastructure
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Management
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Competencies Transfer

Data Center Realization Cloud Services Delivery

Image53 ¢ Mapping of IBM on the Cloud Chain Value model proposed in this study
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4.9Data Center Realizatiopegment review

Consulting for data center realization should include interviews, risk analysis, conception,
steering of certification processes, in asagm phase.Planners need to consider what kinds of
data are valuable to the business and how many data will be ned@dedbuilding phase includes
planning, project management and project cost control services, while emsagagemat and

ROI evaluatiomre also part of the package.

The variables to be taken into consideration when designing a new data center are several: first,
a sustainable model should be implemented. Criteria like modularity, flexibility, scalability and
energyefficiency should be primary drivers, in order toggte the customer the chance to adapt

to requisite changes in the future. The maintainability of the system is also something to be really
careful about, and this includes implementing affordable monitoring systems and providing
solutions easy and fast t@pair, in order to be able to deliver decent SLAs to the end customer.
Fire protection and aiconditioning systems expertise are also requisites for the consulting
company. Finally, security is an obvious requisite, extensively discussed in othersettiba

study. The respect of criteria necessary to the obtainment of eghkl certifications is a plus

customers should not underestimate, as it allows them to have a competitive advantage.

Later on, months or years after the realization of the dagater, administrators will often need

to adjust or improve specific processes for better performance. Data center services can help to
optimize data backup and data recovery, the flow of data to individual employees or customers,
and the use of aggregatduig data to feed analytics machines that can show businesses more
about where they are going in the futur@he relative importance of drivers guiding the
realization of data centers are not static over time and while being all of them important, some
havegained more attention over the last years. For example, floor space was considered as an
important variable. Today, innovative concepts like infrastructure monitoring, sustainability and

modularity are more important to the eyes of the market.



This secto is mainly populated by tech giants, whose core business we usually find in other
sections of the chain: HP and IBM are Component Developers which integrated vertically and
entered this market. This makes a lot of sense, as data center realizatioargkitiginly obtained

through the components and data center realization itself.

A trend we can notice in this market is strong collaboration inside the section of the model. Like
we have seen for the OpenCAPI Consortium, which will give life to the fordugts in 2017.
OpenCAPI concepts will be both included in new data centers realized by the consortium
participants and later rolled out to the customers who choose such companies as consultants.
Another similar consortium with the same strategic goal&SenZ, which aims at addressing the
need for higher performance data accesses, with an interconnect based on memory operations
that addresses both server node and rack scaleemory operations such as loads and stores
allow processors to access both wd&a(ie DRAM) and newolatile storage in the same efficient
manner. Emerging Storage Class Memory (SCM) and rack level disaggnegeitedy pools, are

example usecases that benefit from a memory operation interconnect.

Notably absent from the OpenCABwonsortium and the GeA Consortium is Intel, which is likely
to explore its own ways to improve server performance for emerging workloads and keep its
specifications under wraps rather than release them ith® open source world. The resf the

market,though, is moving towards open standards.

4.10Cloud Services Developmesitrategies of the players in the segment

Service Developers build (and most times deliver) Cloud services. This is the very central section
of the chain proposed in this study. We are now going to review some of the major Developers

and try to spot patterns and relationships related to other segis of the model.



4.10.1 Amazon Web Services

AWS, or Amazon Web Services, is a subsidiarynazén.com, which offers a suite of Cloud
Computing services #t make up an osdemand computig platform. Officially launched in 2006,

AWS was originallydesigrR a gl & 2F YSSGAy3d GKS O2YLI yeQ
as its retail empire grew, while later Amazon began making its online infrastructure available to

outside developers.

In 2015, it was estimated that AWS customers were deploying 10x mivestructure on AWS

than the combined adoption of the next 14 provid&rsin 2015, at AW&e:Invent Keynoté,

Amazon disclosed that they had more than a million active customers every month in 190
countries, including nearly 2000 government agencies,058@ucation institutions ad more

than 17500 norprofits. Customers includENASA, Pinterest, Netflix and the &lAccording to

I adzNSeé O2yRdzOGSR AY vH Hnamc FNBY {&ySNH& w
Infrastructure Services sectorisabdity S G KANR 2F GKS gK2tS YINJ]Si
PaaS and Hosted Private Cloudader in the laaS and PaaS markets, AWS offers access to an
enormous number of applications provided through its AWS marketplace. In this regard, the

company can makte most of its ecommerce knowhow and apply it to cloud software.

For its products,ite company has been cutting prices for years, while adding instead great value
with numerous new features. Amazon does not want to profit much upon single customers,
rather expand its marketshardmazon is releasing so many products, while lowering prices, that
even though its competitors are trying to chase, they are nowhere near the aggressive pace

Amazon is keeping. I NJ LIKAO G KAOK &K?2g ortetid Inayés4. LINA OS & i N.

* Gartner (2015)
51 vl 2y Q8 RIEGE
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Image54 ¢ Graphicshown at AVS event, 2013till valid today

In October, it was announced that Amazon and VMWare from Dell Technologies tegumed

provide a new offering which consists in a software, sold and supported by VMWare, that
leverages AWS. This partnership is aimed at helping customers which used bdtkctgr
NERdzOAYy 3 GKS ySSR F2NJAYOISANI A2y a2F0doFNB |y

¢CKS +0az2ftdziS €t SIFRSNI Ay (GKS at NPGARAyYy3IeE 0O2f dzy:
aSO0GA2yd [SiQa F20dzax F2NJ SEIl YLX S regubitesi KS K I
Amazon started out buying servers from the big makers, eventually becoming the top buyer from
Rackable Systems. Over time, though, the company decided to engineer its own system to tune
them precisely for its own workloads So, in 2009, AWSigied its own network and went to

original design manufacturers to build the hardware, and put together a team to write the
networking software stack on top of ther@esigning its own hardware allowed Amazon to add

only the feature they needed, savirigts of money to invest somewhere else. Surprisingly,
besides cost reduction Amazon also got major network availability, because switches and routers
designed by AWS only had the feature needed, as opposed to commercial network operating
systems and hardwa, which have to cover all of the possible usage scenarios and protocols,

with tens of millions of lines to code, which are difficult to maintain
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Amazon is also reportedigonstdering offering home internet services in Europe. Making the

most of Europearegislations, which guarantee wholesale access to existing networks, the
company could buy services from existing providers and bundle them with its Prime services,
creating a package similar to those offered by cable TV and Internet Pro8id@nghisnarkets,

lYFT 2y YIeé o6S ofS (2 odz WogKAGS t+ro0StQ LyidGsS
Amazon labe. In the U.S., Amazon would have it harder though: the main reason for that is that

the Federal Communications Commission (FCC), which regutateindustry, did away with
YSGU62N] adzyodzy Rt Ay3dé Y2NB GKIFIy Sy &4 NaA | 32

The workaround would consist in providing Internet wirelessly through mobile deviced) 8hic
open for wholesale acces&mazon is liklg going to push ahead aggressively with this initiaitive
the UK and Germany By controlling even a small portion of internet connections in key markets
like those, they can eventllg startattractingeven more people into the Amazon Prirservice

which is one of theicore objectives for their retail business after all.

Moving to the right part of our chain, important partnerships have been setup by the American
giant, the most important of which the one with Accenture, which helps companies migrate and
run their business in the AWS Cloud. The partnership gave life,1, 20 Accenture AWS
Business Group, which reunites professionals from both societies expert in Cloud architecture
and marketing solutions, but also sales and business development, which offers consulting

services and integrated technological solutidfs.

¢ 2 adzy dzLJ ! YI(maggsmathep dNBI @i &KFBe dzy RA &aLJdzi SR f S RSN
column of our model. They develop and deliver laaS and Rarafes, and grant access to
thousands of SaaS applications through AWS Marketplaoegazon developed partnership

programs to gain a closer presence to the customer, even founding a spinoff joint venture with

46 Ars Technica (2016)
47 The Daily Mail (2016)
48 Washington Technology (2016)



Accenture. AWS is also designing its hardwame software, to make it better compatible and

optimized for its requisites.

HW / SW Component
Developer

Service Selection
and Configuration

Integration with
Customer's Systems

y Cloud Services Aggregation
TLC infrastructure g.g g
and Integration

Data Center Realization Cloud Services Delivery

Support and Service

Management

Training and
Competencies Transfer

Image55 ¢ Mapping of AWS on the Cloud Chain Value model proposed in this study
4.102 Google

Google is an American tech company specialized in Inteelated services and products,

including online advertising technologies, search, Cloud Computing, software and hardware. In
August 2015, Google announced plans to reorganize its interests as a holding company called
Alphabet Inc., while Google became Alph SG Q& f SFRAYy 3 &adzwaARAIFNEBO® |
0Se2yR D223fS5SQa O2NB aSlI NOK G&ogleDbog)Semail{Gmaiia OS &
social networking (Google+), language translation (Google Translate), turn by turn navigation

(GoogleMaps),video-sharing (YouTube) and much more.

D223fSQa /f2dzR { SNBAOSa alLly FNRBY D223fS /f2dz
Compute Engine, the PaaS App Engine and Cloud Storage) to the SaaS G Suite (before 2016 called
Google Apps for Worklp the G Suite marketplace.
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Google App Engine is a platform for development and hosting of web applications which is free
until up to determinedthresholds opened in 2008 and released as a production environment in
2011.

534LAGS D223t SakenitichkmeSto IntgrRet seificesS MICloud offeugyles
F3FAyad GKS O2YLISGAGA2Y 6aAONR&az2¥d !'1 dNB I yR
f SFRSNJ!'2{ &aSSvya a2 FIFIN gl &z odzi az2yS Ol dzaSa
todl Ay ONBRAOGAfAGE G6AGKAY (GKS SYGiSNLINRAASO { Gl
into the Public Cloud market was largely defensive and to support demand from their customer

base to extend their service. About the second argument, eveh thi¢ announcement of a

strong partnership with VMware, Google still has some issues with credibility in the enterprise
business. More partnerships may be a step towards the right direction, for example with large
hybrid providers like Dell and HPE, whitem a datacenter and infrastructure perspective,

Google may need to run a major acquisition (VMware may be a tafget)

Despite these factorsggs written aboveGoogle also has one very good point when It comes to

the Cloud: Big Data Managementand Andlydi ¢ KA & 3SGa Of SINBENJAF 4S5 |
decision to move its core infrastructure to Google Cloud, announced in FebruaryNiGh6las

| F NI SFdzz {LRGAFeQa GAOS LINBaAaARSyd 2F Sy3aiaySSN
GoSORPHABKSANI £ S RSNE KA LI SNnyfacRGodgdle is BetiNg bl takaiidS & 2 Y ¢
this direction, and as they already have very good data management tools, the real challenge is
make them easy for customers to use, than they will have a realntage over the rest of the

marke®l.

In regard of hardware used to run its data centers, Google does not build individual computer

chips (yet), but they piece together systems from existing parts and contract outside companies

4 Forbes (2016)
50 Forbes (2016)
51 Gabriel Consulting Group (2016)



G2 laasSvyof S ( &«Sowgle reftealédiii Mag 21| thiztthey built a proprietary chip

for machine learning and have been using it since 2015

Google is also moving towards the telco segment of the market: its Google Fiber pstgetet

in 2013, provides broadband Interhand cable television to an increasing number of locations

in the US. In March 2016 Google also started offering landline phone services, which makes sense,
since it was already providing Internet connections and TV packages. For its Nexus and Pixel
phones, Google also madavailabledt N2 2SO0 CA¢3X | aSNIWAOS &G NI S
coverage of Mobile, Spring, US Cellular and Three to provide internet access for mobile users.
Moreover, in summer 2018, the Pacifigiti Cable NetworKPLCN)a 12800 km undersea

infrastructurefinanced by Google and Facebook, is expected to be opetative

Google, although still far from AWS, is one of the world market leaders as a Cloud Service
Provider. It also offers Aggregation and Integration services, wilpigsEngine and through its

vast marketplace. Google designs many of the machines needed to run their services, and now
SOSy Alda 26y LINBLINASOFNE OKALIE RN}YgAYy3I |y | NN
segment. The telco sector is another one invdliwe Google plans (see Google Fiber, Project Fi

and the PLCN After a first period in which Google went in a direct way to the customer, in 2012
Google Cloud Platform Partners was kickstarted: Technology Partners integrate Google platform

to extend funcionalities, or offer one of Google Services (mostly AppEngine) as a basis for their
products, while Service Partners offer consulting and implementation senbc@s?2 3f SQ& 2 F F S

represented inmage56.

52 Forbes (2016)
S3Wired (2016)
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4.103 Microsoft

Microsoft Corporation is the biggest software producer of the worldenms or revenue, and
one of the biggest in terms of market capitalization. It was founded in 1975 by Paul Allen and Bill
Gates and with its software and operating systems it gave a huge contribute to the idea of

computers and technology we have today.

Until 2011, the Cloud has not produced big revenues for Microsoft, rather representing a threat
to the big money the company made on software licen€ager the years, though, Microsoft has
been able to filin the gap with all competitors but AWS and provaleomplete offering in the
Cloud departmentToday everything in the Cloud that is not SaasS is ahtovee between AWS
(bigger market share) and Microsoft (bigger profit per custorfer).

54Tech Republic (20)5
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Microsoft has the bradest set of cloud services available today, chincludes some widely
deployed SaaS applications such as Office365, Dynamics, Share Point, Exchange and Skype For
Business. This combined witls 1aaS and PaaS services (the most representative Being

givesMicrosoft a bigger "cloud footprint” than any other provider.

As Atrtificial Intelligence and machine learning are trends expected to change the IT world as we
know it and the Cloud, Microsoft gives adopersthe possibility to build suchtelligence imo
applications through th&€ortana Intelligence Suiteln addition to being Microsoft's voice
interface, Catana includes a suite of tools, one of theneibbg a bot framework Also, the
combindion of Microsoft Cloud and Adith Hololens createsome really interesting use case

scenarios, for exampleusinessesevolutionizing the shopping experience.

Moreover, in 2016 Microsoft deepened its hybrid cloudategy with the release of Windows
Server 2016 and System Center 2016. Windows Server 2016 is aedolydoperating system
designed to enable hybrid cloud while System Center 2016 allows users to deploy, configure and

manage hybrid cloud infrastructure.

Microsoft has built a lot of partnerships with consulting partners, to be able to approach the
Odza i 2 YSNJ Y2NBE RANBOUOfted a2NB20SNE a2YS LI NIyS
on their own. In fact, Accenture and Microsoft have an agreemeat #mables Accenture to

provide clients with an entb-end public cloud solution on the Windows Azure platform, marking

the first time clients can contract for design, delivery and ongoing management services of
applications hosted in the cloud on Windowgure from a single global technology services

provider®.

Some examples afion-consulting redted partners include HPE (alliance to provide a Hybrid
Cloud solutions integrated with Azure), Adobe (in the marketing Cloud segment) and Renault

Nissan (smartar segment).

55 Accenture (2016)


https://www.microsoft.com/en-us/cloud-platform/cortana-intelligence-suite

Moving to the telco side, Microsoft is rich in partnerships as well. A recent example is the one
announced in September 2016 with Telstra (analyzed in the telco segment), to deliver Office 365
integrated with voice services. The deal will dderosoft's productivity and collaboration

services combined with Telstra's network to create a unified cloud collaboration and voice calling

solutiorr®.

More importantly, Microsoft is taking part, along with Facebook, in the laying of an undersea
cable inthe Atlantic Ocean, similarly as we said about Google. The cable, 6600 km long, is part
of a project called Marea. This is a big deal, as it highlights how Microsoft is interested in the telco
market too. Time will tell how many other steps Microsoftlwalke in this directionThe first

approach to the telco world had been made in 2011, when Microsoft acquired Skype.

Finally, as seen for other providers like Google, Microsoft is also designing its own data centers,
F LILINR2 F OKAyYy 3 (KS &l 2gmgnt of duSraofd. 2Mhay & yaisc intede&ting,
Microsoft joined in 2014 the Open Compute project, an open source hardware movement. The
contributes of Microsoft can be very important, because even its own servers have to be designed
in order to perform wellin different conditions. This is because Microsoft has a variety of
facilities, from abuilding with a capacity for 300,000 servers outside Chicago and a pdbpdse

cloud center in Quincy, Wash., to much smaller facilities in other parts of the wocldding

some ceolocation facilities.

To sum up, Windows is a leader in the Cloud market, providing ai &irservices, from laaS and

Paas to SaaS, and it also serves as an aggregator (see as an example Azure marketplace). Many
strategic alliances he been established both towards the consulting industry, even granting to
some companies permission to deliver some products themselves, and in towards the telco

sector. In this last regard, Microsoft is showing some interest towards this market, appngach

56 www.crn.com(2016)
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it years ago with the acquisition of Skypand now laying fiber cables undersea in a joint venture

A~
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Image57 ¢ Mapping of Microsoft on the Cloud Chain Value model proposed in this study

4.104 Salesforce

Salesforce is an Cloud focused company headquartered inF&mtisco. The society was
founded in 1999 offering SaaS giees. Today the offer includes PaaS and laaS services and is
one of the greatest actors in the industiynage58 NB LJ2 NIia DI NIy SNXQRa al 3A0

(2016), where Salesforce is mapped in a very favorable position.

57 Business Insider (2011)
S8 \wall Street Journal (2016)
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gives developers the chance to publish their own applicatisetdan Salesforce platform.

To have an idea of the cash flow generated by such applicatigrtiysha scecalled quoteto-

cash company that helps businesses draw up price quotes and contracts, and ultimately get

customers to sign on the dotted line, is track to generate revenue of $150 million this year,

and more than $26 million in revenue next yeat

59 CNBC (2016)
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Another application, FinancialForceilvapproach a $100 million revenue run rate by the end of
the year. The company sells enterprise resource plan(®Rf) apps that help customers with

supply chain, human resources and product management.

The risk faced by such companies, obviously, is being totally dependent on Salesforce. Their
services normally fill niches still unexplored by Salesforce standard apps, but if the giant from San
Francisco later decides to build its own proposal, thishelbetter integrated with the system

and more advertised. This recently happened to ServiceMax, leader in the field service
management with its app available on AppExchange, which is facing some serious risks due to

Salesforce proposing their own field s&e tool in 2016.
Recent strategic moves from Salesforce include

1 apartnership with Cisco announced in 2016, which will resulative integration of Cisco
{LIN] FYR 2S8S09E Ayil2 {FftSaTtT2NDOSSQaesfdcet Sa /
Lightning Famework (&cording to the two companies, the integration will allow joint
customers to communicate in redime using chat, video, and voice without leaving

Salesforce or having to install a pling eliminating the hssle of toggling between apps);

1 the introduction of a new ecommerce service based on $8.8 billion acquisitiomf
Demandware Inc. in July. The Salesforce Commerce Glintemnded to help customers
set up online storefronts and istore tablets and kiosks, adding commerce functions to

GKS O2YLI yeQa LRNIF2fA2 2F az2¥i%glI NS RSt AODS

1 the launch, announce in October 2016, of a new Artificigdlligence (Al) tool called
9AYaluSAYyS GKAOK akKzdzZ R alLli LIGiSNyaz Y|
KdzYl ya¢ o

50Wall Street Journal (2016)


http://www.wsj.com/articles/salesforce-to-buy-e-commerce-platform-demandware-for-2-8-billion-1464781833

When it comes to consulting services, Salesforce has an incredible network of partnerships, one
of the strongest being with AccenturBesides that, Salesforce traditionally serves as a consultant

itself when it comes to big, strategic customers.

Every four months, Salesforce releases important upgrades, most of which include the possibility
to configure some process that before could dmdyimplemented through coding. This is actually
reducing the need for consulting support. In fact, after an initialige project, customers may

have acquired themselves competencies for the maintenance of the system.

Summing up, Salesforce positioromr model, it serves as a Service Provider, with PaaS and SaaS
offerings. Its marketplace aggregates products from other companies based on their platform,
making Salesforce score a presence also in the Cloud Services Aggregation and Integration of our
model. Salesforce has a vast network of partners, but, especially for Higegprojects, it also

delivers consulting services. Its udgendly configuration tools reduce skills needed on the

Odza 2 YSNR& aARSZ Syt NEHAY JedorfsuftingondBndgedd)h y 3 02 f dz
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4.105 Dropbox

Dropbox is a file hosting service operated by Dropbox Inc., headquartered in San Francisco.
Founded in 2007 by MIT students Drew Houston and Arash Ferdowsi as a startup company from
the American seed accelerator Y Combinator. Dropbox uses a freeiginess model, where

users are offered a free account with a set storage size and paid subscriptions for accounts with

more capacity. The functionality of the service can be integrated into an application via API.

The reason why Dropbox is includedthms study is mainlyor its decision to switch their data

from AWS to its own data centers. For eight years, in fact, Dropbox stored billions of files on
YT 2y Qa [/ f2dzR® . Si ¢ SBopboxbuilitsiowh dAtR centersvandInovieK 2 dz3 K :
there abaut 90% ofits files. Paradoxically Dropbox, a Cloud focused company, moved its data

away from the cloud. This actually makes sense, as some companies get so bug it gets convenient

for them to build a proprietary structure. Dan Williams, Dropox Infrastriectmanager, stated

GAF @2dzOQNB o0A3 Sy2dzakKz &2dz Oly al @S (UNBYSyYyR2d:
0 KS 2 (%K Rustlikd Gaogle, Facebook, AWS and Microsoft have done for years, Dropbox
started designing its machines, called DiskotecltheRiskotech box holding as much as one
petabyte of data. The migration process took two years: once built the initial code, the team

tested it on a network of pretty standard hardware, a kind of shadow version of the services with

about 20% of data that as housed on Amazon and tested it for eight months. This epic task is

not for everybody, and many big companies choose to go the opposite direction (see Evernote)

In our modeklmage60), Dropbox occupies the Cloud Services Development segment, the Cloud
Services Delivery one and, after designing and building its own data centers, the HW/SW

Component Developer role.

61 Wired.com (2016)
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4.106 Evernote

Evernote is a crogslatform, freemium app designed for note taking, organizing and archiving.
Developed by Evernote Corporation, it supports a number of operating system platforms and

also offer online synchronization and backup services.

In September 206, Evernote announced they would shut down their data centers at the
beginning of 2017. The transition concerns approximately three petabytes of user data from
9PSNYy2GSQa G2 OdaNNBYydG RIFGlE OSYdSNBR Ayida2z2 GKS
opposite of Dropbox, as seen in the previous paragraph. The industry trend is by, by the way, by

9 @S N¥ €dt| %ith more businesses moving applications and data into shared Public Cloud
infrastructures. One of the drivers that made Evernote optfor60S Q& 2 FFSNJ A& ! LZ
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4.11Cloud Services Development: segment review

Service Developers usually develop standardized solutions, able to satisigettimgof as many
customers as possible. It is thus difficult to differentiate, especially as for the laaS model. At a
SaaS level, the offemostly includes horizontal solutits, suitable for mostenterprises

applications for individual productivity or Sales Force Automation syst8orae companies, to

62 Fortune (2016)
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allow customers to develop vertical solutions, provide dedicated platforms (aPaaS), through

which it is possible to create afgations that will be delivered as a Service.

Asa reference to our modehk subset of worldwide leader amor@joud Services Developass
trying to integrate towards the HW / SW Component Development segment, with companies like
Google, Amazon or Microt designing more and more components they useprovide their
services, obuildingtheir own data centers (Dropbox). On the other hand, we have also seen an

example of the opposite process (Evernote ditching their data centers and moving their data to

D223ftSQa /f2dzROX a2 GKIFG ¢S Olyy2dad areée GKIFAQ

i 2 Rsimarket. By the way, the direction that the industry seems to be going towards is the same
Fad 9@SNYy20SQao

The biggesCloud developers/providers also e i 2 0830 stayiOTN@BVer the top) and to
KF@dS (2 RSLISYR 2y (KS % WeMhNvelsdeNakabdipldziBhis cande &
in the previouparagraphswith Google and Microsoft building telco infrastructure. Another case
isrepresented by Facebook, who, writes the Washington Post in 2016, is studying to become a
real Internet provider: the society has been in talks with the U.S. government and wireless carrier

to provide lowincome and rural Americans with free connectione pinogram would not directly

L& F2NJ) dzZaSNBRQ Y20AfS RIFEGFY NIYGKSNI Fftf2g6Ay3

Internet access to resources such as online news, health information and job leads. By the way,

if costsaving is the main drivertia f S R4 G(KS 20GKSNJ LX F @SN& | yI f &

of the telco section, Facebook has different go#il& main being gaining a good image.

¢KS NBOGFIy3atsS 2F a/ft2dz2R { SNBAOSa 5SSt ADSNEE
most companies which develop a service also deliver it. One example where this does not happen
isfor applications based on services like GAE (Google App Efgikteprovides services that can

be encapsulated inside applications desigbgdhird parties. @ogle than also hosts and delivers

the service to end users, while the third party developer, in this case, only occupies the Cloud

5311 Sole 24 Ore (2016)



Services Development sectiohe Aggregation and Integration one is territory of expansion for
Cloud Services Developeswell, with dedicated applications or, as seen for examples like AWS,
Microsoft, Google and Salesforce, through virtual Marketplaces, where the company itself and
third party developers can opeinnovate and publish their own solutions, which extend the

functionalities of the service.

Finally, it is fundamental for Cloud Providers to build an advanced network of partners, which
besides being a part of the chain, representing the Deploying column, in this case play the role of
vendors, actively proposirtge partner Cloud solution to the end customer. Cloud providers can,
sometimes, even be in competition with their partners, taking charge of most important projects
themselves. A different and much more indirect form of competition takes place when,
simpifying the functionality of the system and making it much more configurable (also by non
developers and unskilled usergroviders are pushing their column to the right, making the
Deploying one narrower and giving more and more customers the possibilitye the system

withoutthS KSf LJ 2F | O2yadzZ GAy3a O2YLIye 6ftA1S O2YY

4.12Cloud Services Aggregation and Integration

This zone of the value chain isry heterogeneous, as it includdgferent types of services
anticipated and defined in the introduction of the modekrk we can find iPaaS (integration
Platform as a Service, which are Cloud tools to connect different applications and sefV&Bs),
(a CloudServicebroker provides value added services on topegfsting Cloud platforn$8)

applications built oiop of specific micro services provideda PaaS (like GAE) and Marketplaces.

64 Gartner (2016), IT Glossary



4.121 Informatica(iPaaS)

Informatica is a US based company focused on data integration. Thanks to its cloud portfolio,
Gartner placed it in the leader section of its magic quadrant (2016). In 2010 the Informatica
Marketplace was launched, offering a data integration-egstem forParners and Developers,

to share and leverage data integration solutions.

Informatica holds 229, as of 205, of iPaaS market share ($91 million out of $414 total). Its
product includes unique security and metadata capabilities that maintain data and enables fast
time to value with native connectivite. Y T2 NXY' I G A O Qaima®ebZ SN A a aKz2gy
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Image62 ¢ Mapping of Informatica on the Cloud Chain Value model proposed in this study

% Garner (201p

142



4.122 Dell Boom(iPaaS)

We extensively talked about Dell Technologies befddell Boomi is a service from Dell
Technologies, which allows to connect applications in the Cloud. As business apps are often
disconnected information silos, that result in manual processesiaoonsisent data, Boom

manages information repositories, both clogéd 8 SR FyR 2y LINBYAaSo .22
service provides a single environment with a unifigdisi S 2F 2FFSNAy3Iasx | O0S
integration of all its businessenage63NB LINS A Sy Ga 5SSttt Qa 2FFSNW
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TLC infrastructure

Image63 ¢ Mapping of Dell on the Cloud Chain Value model proposed in this study
4.123 Applications based dBAE

GAE (Google App Engine) is a PaaS which allows users to develop and host applications, run in
Google Data Centers. GAffers automatic scalability and is free up to a number of consumed

resources. Published as a beta versioRd8, it became official in 201Example of pplications
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built on GAE include Panoramio (a Google owned geolocatiemted photo sharing service)

andUdacitiy (third party educational website focused on offering univeisij§e courses)
4.12.4 Cloudnore (CSB

Cloudmore isa Cloud aggregator offered by its homon@wedish company with subsidiaries in

Estonia, the UK and US founded in 2007. The service brings mampekedi IT products in one

package, together into one single unified experience. The company also provides management
tools that ensure to have centliaed controlThe platform enables customizable IT automation

and distributed control, delivering to the user a single tool to provision and manage subscriptions

or bundles. Cloudmore focuses on letting the user know what apps and services are being use

and at what cost, through repottased Bl, data export and dashboardisiage 64 shows

/| £ 2dzRa2NBEQa 2FFSNI YIFLIWISR 2y GKS +F€tdzS / KIAYy Y
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Image64 ¢ Mapping of CloudMore on the Cloud Chain Value model proposed in this study
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4.125 DirectCloudCSB

DirectCloud is a division of DirectDial.com. DirectCloud is focused on Cloud Service Brokerage for
business. The company inteettiates and aggregates Cloud services for other businesses. These
ASNIAOSa OFy 0O2YS FTNRY RAFTFSNBYyU OSYyR2NHEZ 0 dzi
target is composed mostly of small businesses as, while enterprises usually have dedicated IT
departments and staff to handle the procurement, configuration, and maintenance of network
infrastructure, hardware systems, and software that is used by the enterprise, small businesses

are different. Typically, they have a few IT people that can perfeueral functions, but they

are commonly focused just on maintenance and operations. Small business will typically turn to

a value added reseller (VAR) or managed service provider (MSP) to handle common®iT tasks

Image653a K2ga S5ANBOG/ f2dzRQa 2FFSNI YILIISR 2y (GKS +
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Image65 ¢ Mapping of DirectCloud on the Cloud Chain Value model proposed in this study

66 DirectCloud.com
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4.13Cloud Services Aggregation and Integrats@gment review

This heterogeneous sector of our model includes several type of services. Even though this
section might seem to have analyzedetativelysmall number of businessesmust be noticed
how thisa S3IYSyid 2F (GKS OKFIAY A&a aO2f2yAl SRé o8
previous paragraph In particular, the marketplace concept has been discussed and studied (see
Amazon, Google, Salesforce, Microsoft, Telecom lItalia and Fastweb)thifwgtiat is not a
marketplace,as very noticeable from the graphics of the model, tend to stsamjatedin its

segment of the chain.

Cloud Service Brokers selecbnfigure, aggregate and distribute Cloud services, making their
complexity transparent to the end customer. CSBs represent the channel to Service Providers for
small and medium sized businesses. Many skills are involved in the creation and maintghance

a CSB offerwhich includeboth technological and managemeoapabilities. For example, they
have to master the aggregation of services (research, pricing and procurement), the integrated
management of the service (SLA and policies, billing), tlehnieal integration (system
integration at a SW level), personalization and extension of functionalities, marketing and

support. CSB should focus on asremoreof the following principles.

1 Integration: making it easier, safer and more productive to indgr consume and
extend Cloud Services. Packages offered by such Service Brokers permit to exploit the
Cloud advantages, combining Public Cloud from different levels and integrating them
inside one unique solution, characterized by high performance leVhks offer typically
enriches laaS and PaaS services.

1 Transformation: the main focus is on the development of SaaS personalized solutions,
that companies can address to in case they should not be able to find more suitable
solutions on the marketAd hocsolutions are developed starting from the analysis of the
Odzai2YSNRa NBljdAaArAdGSaz FyR | NB dzadz €@
Odzali2YSNRa aeadsSvao

l.:.l
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1 Distribution: business model typical of Hardware and Software resellers, intermediating

betweenService Providers and the customer.

In general, the CSB role is thought to be accelerating the adoption of Cloud services, especially
amongst less experienced companies. In case of big sized organizations, instead, a mature IT unit

should be able to seevas a CSB itself.

iPaas products, instead, enable the customer to develop, execute and govern integration flows.
Customers can drive the development and deployment of integrations without installing or
managing any hardware or middleware. This solutidloves small businesses to achieve
integration without a big investment in skills or licensed middleware software. The real value of
AtFEF{ trea Ay AlGa FdzyOlA2ylfAGeY dzZaASNAR OFy Y2¢
cloudbased or on premes with an iPaaS, they can download purchase orders from Salesforce

and have them automatically uploaded into an SAP ERP system for record kKe&gioguse

iPaasS is a cloud offering, it can connect to any number of data platforms, and because it is hosted

08 UKS @OSYyR2NE SyR 0OdzaG2YSNB R2y QU0 KIF@S G2 RS
Gartners in 2016 estimated that revenue across atidors would reach $1 billion within three

years. However, for customers that need Watency throughout of data between apps,
traditional integration solutions may still be preferable, whereas iPaaS excel in ease of
management, offering prbuilt integraion algorithms, GUbased drag and drop templates or

command line interface manipulation.

4.14Cloud Services Delivery

The delivery of Cloud Services represents the last step before the end cusRlmgars offering
this service directly providethedui 2 YSNJ 6 A G K GKS /f2dzR 2LIJiA2ya NEF

57 Network World (2016)


http://www.networkworld.com/

that customers interface, sign contracts, require an adequate levetice, make complaints

etc., except for the presence of intermediaries.

4.141VAR Group

VAR Group is an ltalian I@f&yer, founded in 1996. Asafimc 2 A G & NBEGSyazSa I NI
year, and the society can count on 550 different certifications and a series of partnerships with

the most important actors in the market

Their offer includes, besides the Cloud SmsiDelivery, consulting services. Their traditional
core business switched over the years from infrastructsgevices providerto Cloud Provider.
As seen in the dedicate sections, hardware / software developers segment of the market is

packed with IT gints, so the company decided to differentiate towards the Cloud market.

The target of VAR Group, once limited to small and medium sized businesses, today includes big
enterprises. They can reach the first group through direct market, offering about f&sedfit
applications aimed at resolving all specific requirements on the market through a Software as a
Service approach. The offer is presented in marketplaces created and handled by the Group, with
the applications thought to be more suitable for theirgat customers. The creation of such
Marketplaces has been carried out with the partner KPMG, structuring offer models as consistent

as possible.

To reach big enterprises, the direct market model is not a valid solution. VAR Group aims at these
customers \ith the help of the partner KPMG, primling the composition of a model and

configuration servicet ! wQ&a 2FFSNJ YI LIISR 2y GKS /niage6BR + | f dz

58 VAR group (2016)
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Image66 ¢ Mapping of VAR Group on the Cloud Chain Value model proposed in this study

4.15Cloud Services Delivesegment review

This paragraph is much shorter than the other, because a large portion of it is actually overlapping

with the Cloud Services Development one.

The reasorbehind that is that the normal behavior, especially for big companies, is to build and
deliver the Sevice. Most companies developing the application / infrastructure / platform

directly, or through intermediaries, take care of the supply of such services to the end customer.

An example of a case where this does not happen (developer and deliverer doinoide) has
been analyzed in the analysis of the previous segment of the market: applications built over tools
like Google App Engine are actualklgveloped by a third party society, while Google act both as

a Service Aggregator and a Provider.

Thespecific exampleeviewed inthe previous paragraph concerns Halian societies
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VAR Group come from nainfrastructure services provider experiencdhe need for
differentiation, to avoid being crushed by tech giants, pushed VAR towards the right mant of
model, offering bothdelivery and consulting services. This situation is not infrequent, as many

companies with the same background follow this trend.

What results clear from our analysis is that the Cloud Services Delivery segment of the Value

Chainis a space occupied by companies which mainly tgkether portions of the chain.

Most Cloud Services Developers than deliver the offer themselves, at the point that each

company analyzed in that chapter might have been included in this oree, als

Independently of the background of the companies we found here, massive initial investments
may have to be carried out to buy the physical resources necessary to the delivery of the service.
Alternatively, they could be hired, decreasing the level of cexipl taken in charge, but losing

control over fundamental parameters like SLAs.

Even though the ICT -asService model does not normally require a commercial network for the
physical distribution of the products, like for the traditional IT market, insmcases the

intermediation of a specialized company is requested.

4.16 Deploying strategies of the players in the segment

In the last column of our model, players will be grouped at a higher |8eelve will not review

each of the foursegments, butthere will be a general overview of the strategies of some
O2YLI yASad 6KAOK NS F2dzyR Ay (GUKS G5SLX 28Ay3dé (
companies very rarely take care of just one of the segments in the column. As an example, most
consui Ayad FANNA gAtf F2f{f26 020K aodzhif RAy3IE | yR
{ St SOGA2Y YR /[ 2yFAIdzNI §A2y¢é YR G2 GKS a{ dzLl



percentage of them will also, if necessary (and if they have the compiete) perform as a
System Integrator, making the new system waltng with the ones that the customer already

has

A System Integrator is an enterprise that specializes in implementing, planning, coordinating,

scheduling, testing, improving and sonmeéis maintaining a computing operatidfis

System Integrators need a broad range of skills, including software, systems and enterprise
architecture, software and hardware engineering, interface protocols and general problem

solving skills.

Finally, the lassection of the model represents the real difference between émksancedCloud

Value Chain and the one proposed by thét & & SNIJI (1 2 NA 2/ tagadzFS NAZRAYOLSdzii A y2
the School of Management, Politecnico di Mildngy" Hnamp ® 2 KAt SompdeBcied ¢ NI Ay
CNI YAFSNE LRNIOAZ2Y 2F (KS Y2RSt Aad 2FGSy 200dzLy
elsewhere in the Chain (reviewed later), we can also notice the presence of third party subjects,

often in partnership with Service Providers, whiahke a living out of Training Services in regards

of Cloud products.

4.161Reply

Reply S.p.A. is an Italian consudtsompany,specialized on the design and implementation of

/] £2dzR YR LYGSNYySid ol aSR &2t dzimilfoy ia evehugs ardn mp I |
counted on 5000 employeés Founded in 1996 in Turin, the firm makes use of a network model,

formed by companies operating in different sectors such as big data, cloud computing, digital

media and IoT.

69 Gatner (2016) IT Glossary
O Reply (2015)



Reply has a history of acquisns, which led the company to have assets all over Europe, many
of which aimed at the enhancement of its Cloud competencies. Some examples include the
acquisition of the German Skyskoplan in 26068ompany expert in CRM solutions, the one of
Communicatio Valley in 2008, another firm strongly oriented towards Inténm¢egration and
security tools In the recent years, Reply tried to increase its communication and social media
presence as well: see the acquisition in 2013 of the German Triplense Gmlitveane in 2016

of Xister.

¢CKS /2YLIye tNRFALS LIzo’%phodidesSuR with greciolS Infortnddidn 2 ¢ Y
Fo2dzi GKS O2YLI yeéeQa 3AINRSOGK FyR &GN RéFbas 2 S NJ
not come out with any significant projetary Cloud product, neither a classic platform nor an
aggregator / integrator. Partnerships have been the only way chosen by the Italian firm to keep

dzL) G KS LI OS 4A0GK (GKS /f2dzR® { dzOK LJ NIy SNBEKA LA
come flom acquired companies. Still from the company profile, in 2012 Reply bought Arlanis
Software AGwhich came with an important partnership with Salesforce, and in 2013 made its
presence stronger in England with the acquisition of Solidsoft Ltd, speciadizedsultancy and
RSOSt2LIYSyd 2F | NOKAGSOGdzZNBa |yR az2ftdziAzya ol
branch of firm) was nominated an Amazon Premier Consulting Partner, getting to be among the

HH 0S&adG ! YIT2yQa LI NISYy SSNB Hinfmic 2@2S/NIGKKSS ag X NIdERS

title from Oracle.

Finally, we can say Reply has not upset its strateggge67) nor presented new Cloud Products,
odzi fAYAGSR AG&aStF G2 o60daAfRAY3I 62N al Olj dzA NR y 3

position of world class consulting company and System Integrator.

"I Milanofinanza.it (2005)
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Image67 ¢ Mapping of Reply othe Cloud Chain Wz model proposed in this study

4.16.2 AlmavivA

AlmavivAis an Italian group, operating in the ICT with a global presence. It has direct subsidiaries
in Brazil, US, China, Colombia, Tunisia, South Africa and Belgium, in Bruxelles, bewad the

center of the European operations.
''f YI @A @' Clandxbrisiting Se@ices are articulated along two segments:

1 Advisory BU, providing consulting Services tiwootuce customers to the Cloud and
transform their infrastructure and governance model;

1 A technical Bu, which takes care of the transformation and execution of the project.

Almaviva provides a set of Cloud Services calledhivACloud Mix. This is composed of three

products:

1 HyperCED, a Private Cloud infrastructure watHow level of autmation andhigh

customizatiorpossibilities instead
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1 NUBA a Private Cloud infrastructure with a low level of customization but high
automation possibilities

1 Public Cloud Offering: through dedicated partnerships, AlmavivA is able to provide with a
Servee Assurance, using thitdl- NJinfraStauQures. In this way, some workloads will

end up being in the Public Cloud in a static or dynamic way.

Relevant strategic partners include Google, IBM, Microsoft and VMWare. Separate mentions for
the oneg AGK / Aal02 o0/ Aa02 OSNIATASA ! fYIlIQBAD! Qa L
l RO YOSRe GAGESO YR 9a/ OLI NIYSNBEBKALI 02Ny Ay

Oriented services, like the already available Fast Disaster Recovayemsgicel’.
All these tools are orchestrated through a unique interface

Overall,referring to our model AlmavivBompletely covers the Deploying column, but it also
invades the Providing one, both developing / delivering Cloud Services and offering some kind of

brokerage service, moving workloads to Public Clouds under determined condltizange68).
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3 Corriere delle Comunicazioni (2016)
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Image68 ¢ Mapping of AlmavivA on the Cloud Chain Value model proposed in this study

4.163 Accenture

Accenture is a global professional services company which provides consulting services. It
appears in Fortune Global 500 companies. As of 2016, the company edpuet revenue of

$32,9 billion, with more than 384.000 employees in 120 countties

Accenture began as the business and technology consulting division of accounting firm Arthur
Andersen. In 1989, Arthur Andersen and Andersen Consulting became sapataia Andersen
Worldwide Société Coopérative (AWSC). In August 2000, as a result of antendidpute,
Andersen Consulting broke all contractual ties with AWSC and Arthur Andersen and was required
to change its name. The name chosen was Accenturé,Jupa SRt &8 RSNAGSR FTNRY
T dz(i daXeBte ears, Accenture developed strong System Integration skills, both organically
and thanks to its vast number of acquisitions. Just as a very recent example, in January 2016

Accenture acquired Formioara financial trading systems specialized integrator

In 2013 Accenture performed a massive $ 400 milliestmentsin cloud capabilities in order

to develop a new service called Accenture Cloud Platform. This product is meant to enable the
integration and management of hybrid Cloud environments that span across multiple vendor
platforms and are critical to providing flexibility and supporting emerging technologies. Overall,
this is a move towards the Cloud Services Aggregation / Integragigment of our model, as it

is not a standalone product with its own functionalities, but it is a integration tool to manage
multiple Cloud platforms. In September 2016, this platform was enhanced with important
upgradesThe premise for the development siich services are, obviously, strong alliances with
Service Providers, whose Clouds will have to be integrated in the final product. In this regard,
Accenture invested in high fidelity features across seven different Cloud Provider, with continued

emphass on the hyper three leaders (AWS, Microsoft Azure and Google Cloud Platform). ACP

74 Accenture littps://newsroom.accenture.com/facsheet/)
> Hedge Week (2016)


https://newsroom.accenture.com/fact-sheet/

includes, as an example, support for 19 Azure PaaS solution types anfidelgih feature

support for VMs based on Azure Resource Manager (ARM) temfSlates

Oneof AccentB Q& YIFAYy aidN} dS3&8 3IdzZARSEtAYS Aa NBLINBAS)
LINE GARSNRAY (KIFiQa gKeé (GKS O2YLIye Aa {lfSa¥Fz2Nn
growth that allowed such achievement, Accenture also pursued this goal throughnakt
acquisitions of specialized companidse when, in September 2016, Accenture acquired the

Italian firm New Energy Grotip

Born as a simple consulting division, Accenture grew to become one of the absolute world leaders

in consulting services and $gm integration. As a reference to our model, it fully occupies the
G5SLI 28Ay3é O2fdzvyy 2F GUKS Y2RSEX gKATS YAyYy2NI |
gAOGK {FfSaF2NOS0 taz2 tft2¢ dza G2 RNIFimlyl y I NN
with ACP, a service provided by Accenture and meant to help customers manage multiple Cloud
solutions, the company also gain its presence in the Cloud Servicegaggreand Integration

segment [mage69).

"6 Business Wire (2016)
" Corriere della Sera (2016)
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Image69 ¢ Mapping of Accenture on the Cloud Chain Value model proposed in this study
4.164 Capgemini

Capgemini is a French multinational management consulting corporation with headquarter in
Paris. L0 LINPGARS&E L¢ ASNWDAOSa IyR A& 2yS 2F (K¢

professional services companies with almost 183.000 employees in owveus@ies®.

Founded by Serge Kampf in 1967 as an enterprise management and data processing company,
along the years, both through organic growth and external acquisitions, the company got to
become one of the world leaders in consulting ICT servicesystdm integrationin particular,

2yS 2F GKS YIAY |OljdzAairidAazya Ay [ FLASYAYAQa K
$ 4 billion deal performed in 2015, with the target being an application network and business

process outsourcing specialist.

In the previous paragraph, the importance of the strategic alliance between Salesforce and
I OOSY (idzNBE Kl & 0SSy LRAYUGSR 2dzid LYy [/ FLIESYAYAC

8 Capgemini (2016)
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signed with Microsoft. Infack Y Hnamp (GKS LINRINI QS ag A LA SayrmME d 7 T
born. It consists of a set of integrated services and offers to habilitate the transformation of
cloudbased activities and the implementation of technological solutions, making use of

aAONRaz27T0lQa /2 dRSYS QP KapEed éhIg Sldud Value Chain model, is

show inlmage70.
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Image70 ¢ Mapping of Capgemini on the Cloud Chain Value model proposed in this study

4.165 Engineering Ingegneria Informatica

Engineering Ingegneria Informatica, commonly known as Engineering, is an lItalian ICT company
founded in 1980, especially oriented towarthe bank, finance, utilities and healtlare sectors.
Born in 1980 as Cerved Engineering, a management buyout operation in 1984 results in a

property change, with the parent Cerved leaving the company.

The company takes care of design, development, outsourcing IT services, consulting and system
integration. With more than 7000 employees in Italy, Europe and South America, Engineering has

four business units and five competence centers. The latest years been relatively rich in
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acquisitions for the Italian firm, starting from the purchase @yktems Italia SpA from Deutsche

Telekom in 2013.

In 2014 Engineering completed the acquisition of MHT S.r.l.. MHT is a leader company in the
implementation of Microsoft Dynamics service3he strong partnership between MHT and

Microsoft, beyond its resources and competencies, has been the key driver of the purchase. Once
again, strategic partnerships are higyt £ dzZSR & GKS LR Ay (G anddoes> A F
not have strength necessary to build its own partner network, it must be completed purchasing

external companies.

A similar situation occurred one year later, when Engineering acquired WebResults S.r.l., a small
player which directly develops amttliversSaaS solutions. Besides that, WebResults is certified
partner for Marketo, Microsoft and Platinum Consulting Partner for Salesforce. Before this

acquisition, Engineering was not a Salesforce certified partner.

To conclude, the strategy performdxy Engineering Ingegneria Informatica in the latest years
included the research of new Cloud Services to offer directly to the end customer, but above all
took into consideration acquisitions aimed at gaining strategical partnerships ta missing

from its portfolio (mage71).



Image71¢ Mapping of Engineering on the Cloud Chain Value model proposed in this study
4.16.6 Bluewolf

Bluewolf is an IBM society specialized on Salesforce ServidesdzS 62t ¥ Aa 2yS 2F {

partners with 12 global offices and more than 500 emplpoyees in the US, Europe and Australia.

LYy a¢KS L5/ al NJ]Si{ Ol LIS Yenerahidh Rapsydies 2d15 VeSdarT 2 NO S
l 3aSaavySyise . fdSg2tF KIFIa 0SSy NBO23IyAl SR o@

services implementatiofd.

Since 2002Bluewolf strategy turned around one fundamental point: be good at implementing

{ I £ SaT i Dmain{aifimgla good relationship with the vendor.

This time, thoughsuch strategic position has been appreciated elsewhere in the Cloud Value

Chain and Bluewolf has been acquired by IBM for about $ 200 Bllion

7 BlueWolf (2016)
80Wall Street Journal(16)










































































































































