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Abstract. Beyond the classic hierarchical customer/provider relation-
ship, service providers are more and more cooperating with each other on
an equal footing. Service modeling techniques have been applied success-
fully to hierarchical sourcing strategies as a blueprint for service manage-
ment processes and to define the basis for describing the communication
and collaboration between IT service providers. In this paper, we analyze
the additional requirements to service modeling arising from alternative
sourcing strategies and propose an extension to the MNM (Munich Net-
work Management) service model. An application to a service in use
shows how the new concepts incorporated in the service model can be
used to properly describe complex provider collaboration scenarios.

1 Motivation and Problem Statement

The growing complexity of IT services poses new challenges to IT Service Man-
agement (ITSM), not only from the technical perspective, as new services and
technologies emerge, but also from an organizational viewpoint. IT service pro-
viders are under pressure to meet the growing demand from customers to deliver
services with a high quality in a cost-effective manner, regardless how the ser-
vices are implemented. The issue of end-to-end service quality challenges service
providers, as most services are no longer realized stand-alone by a single provider
but composed of multiple building blocks supplied by several providers.

In the past, the relationships between service providers in most cases took
the form of a hierarchy, where a service provider offers services to a customer and
relies on a set of underpinning services delivered by sub-providers to realize these
services. In their current releases, both the IT Infrastructure Library (ITIL) and
the Enhanced Telecom Operations Map (eTOM) stress that due to new sourcing
strategies, market trends like e-business or regulatory policies new necessities
and also opportunities for collaboration between service providers arise [1,2].
Beyond the hierarchical model, alternative forms of provider co-operation gain
importance, where multiple providers aim to co-provide services jointly and have
to coordinate their activities on an equal footing.



A key issue for realizing service strategies in real-life scenarios is the proper
modeling of services: According to ITIL, service models are blueprints for ser-
vice management processes and the basis for communication and collaboration.
A service model has the purpose of modeling specific services and giving service
service provisioning scenarios in order to analyze needs and demands regarding
an appropriate service management [?]. However, the existing service models are
currently limited to a hierarchical model of provider co-operation. A comprehen-
sive service model supporting provider co-operations is generally lacking.

In this paper, we propose to extend an enhanced service model which also
supports services co-provisioned by multiple providers in order to meet the addi-
tional requirements of new sourcing strategies. In the next section, the existing
approaches in service modeling are described. The new challenges for service
modeling are shown in section 3. In section 4, we present our enhanced service
model. As a proof of concept, section 5 demonstrates the application of our solu-
tion to a complex scenario, the End-to-End (E2E) link service of the European
scientific network Géant2 [3]. Section 6 concludes this paper with a summary
and an outlook to our next steps.

2 State-of-the-Art in service modeling

Basic approaches for service modeling were presented in [4]. However, these
early works concentrate on organizational issues like the roles involved in service
management while technical aspects are not covered properly. In New Generation
Operations Systems and Software (NGOSS), service models are used to identify
service components and enable service providers to separate service offerings
into elementary building blocks [5]. For both ITIL and NGOSS service models
are the basis to define Service Level Agreements (SLAs). Unfortunately, neither
ITIL or NGOSS give detailed advice on how to construct a service model.

The service model of the Munich Network Management Team (MNM) is a
detailed approach which has already profen to be useful in the application to
complex services and is also compliant to the ITSM frameworks. However, the
MNM model assumes a provider hierarchy [6].

3 New challenges for provider co-operation

ITIL version 3 proposes a shift from the long-used hierarchical model – iden-
tified as a value chain (fig. 1a) – to a view of service management as pattern
of collaborative exchanges, called a value network (fig. 1b). In this model, pro-
viders can still act as suppliers in the sense of a vertical value chain, but they
can also complement each other, i.e. deliver different parts of services to com-
mon customers. It is also possible that competitors (called substitutors) have to
co-operate. eTOM uses the term e-business to refer to the interaction between
business partners. The conceptual model for e-business is quite similar to ITIL’s
model of service structures.



(a) Value
chain

(b) Value network

Fig. 1: ITIL service structures [1]

eTOM and ITIL describe sev-
eral models of provider collabo-
ration: In eTOM, the value net-
work has to be managed like a
self-contained enterprise. A sin-
gle provider should act as a fo-
cal partner of the value network
which also interfaces with the
customer. ITIL defines a couple
of sourcing strategies beneath
classical full service outsourcing.
With prime sourcing, a customer contracts a single provider, but stipulates that
the capabilities of other providers are leveraged, e.g. to improve risks. Consor-
tium sourcing implies that a customer selects a collection of service providers
which are required to collaborate and present a unified interface to the customer.
If the customer instead acts as a service integrator itself, i.e. combines the subser-
vices delivered by multiple providers, the selective outsourcing model is applied
(also known as multi- or co-sourcing). In [7] ITIL’s concept of Operation Level
Agreements (OLA) is broadened to an multilateral agreement between multiple
providers in order to facilitate governance of multi-sourcing scenarios.

Fig. 2: Géant2 E2E link service

An example for the consortium sourcing
model is the E2E link service of the European
research and education network Géant2 (see
Fig. 2). E2E links are dedicated multi-gigabit
optical connections between research centers
in Europe and beyond. They are provided by

more than 30 National Research and Education Networks (NRENs) each oper-
ating its own network [8].

The communality of the new service sourcing strategies is that they intro-
duce additional relationships between customers and providers and also between
services. In the hierarchical model, a customer commissions a single provider to
deliver a service. This provider then acts as a service integrator in composing
subservices together with its own resources to deliver the service. Prime, consor-
tium and also selective outsourcing deviate from this model in the regard that
the service integration is different - either the customer does the service integra-
tion, or the provider have to co-operate to integrate their services. In order to
model such scenarios connected to consortium sourcing and multi-provisioning
models, in addition to the requirements as stated in [9] also the following two
additional requirements have to be met: First, the service model has to support
the case that a customer commissions multiple providers with delivering a single
service. Second, the model needs capabilities to model alternative forms of ser-
vice integration. To meet these requirements, an extension of the MNM service
model is needed.



4 Proposal: Extension of the MNM service model

Fig. 3: Extension of the MNM service
model

Fig. 3 shows an extension to the
MNM service model in order to also
meet the additional requirements. The
provider side is divided into several
provider domains. Service parts rep-
resent the components at the differ-
ent provider domains in a collabora-
tive environment. They consist of ser-
vice part implementation, service part
QoS parameters and service part man-
agement. Non-hierarchical service in-
tegration is modeled using service part
interfaces instead. Direct connection
of service parts is possible via service

part connection points. In order to be able to coordinate and manage the mul-
tiple service parts as a single service, each service has a service management
access point.

A service is composed of interconnected service parts. This composition is se-
mantically very rich and covers all aspects. To clarify how the service integration
is realized exactly, it is recommended to refine this relationship in applications of
the model. The connection of the service parts and the realization of federated
service management across the service parts is – beside other issues – agreed
upon between the provider in an OLA. As the provider side is divided into sev-
eral provider domains, with the negotiator as an additional role is introduced for
concluding service agreements between the customer and the multiple providers.

Fig. 4: Detailed service part
view

The service model has to be quite flex-
ible to support the various sourcing strate-
gies. Our extension of the MNM model allows
the following adjustments: First, the new ele-
ments of the service model are optional – if,
for example, no OLA between the providers
exists, then it can be omitted. Second, addi-
tional roles can be added for scenario-specific
solutions, e.g. a central coordinator for the
management of the service parts. Third, addi-
tional relationships between diagram elements
can be added, e.g. a link between a SAP and one ore more service part connec-
tors in the case that the service part connectors act as SAP. The model of course
still has to support the hierarchical model. All model elements originally intro-
duced in the MNM model which are not shown here are still valid and can be
used to model provider hierarchies. Thus, complex scenarios can be modeled as
a combination of the MNM model and the extensions shown here.



5 Case Study: Modeling of the Géant2 E2E Link Service

Fig. 5: Géant2 E2E link service -
Overview

As an example for the application
of the extended service model, fig. 5
shows the service model of the E2E
link from the Italian National Cen-
ter for Research and Development in
Bologna (CNAF) to the Research Cen-
ter in Karlsruhe (FZK). The customer
for this link is CERN, the CNAF and
FZK organizations act as users of the
link. The usage functionality of the
link is network connectivity on net-
work layer 2. A service agreement is
closed between SWITCH (NREN of
Switzerland), acting as a negotiator,

and CERN. The usage functionality is in this case realized by a composition of
three service parts, representing the link segments provided by GARR (Italian
NREN), SWITCH and DFN (German NREN). Each service part has two ser-
vice part connectors, one at each physical end of the link segment. The users
can access the usage functionality directly via the service part connectors A or
GARR and B of SWITCH, which also act as service access points. For the ser-
vice management, a central E2E coordination unit (E2ECU) interacts with the
service part management access points. The collaboration between the providers
is guided by a multilateral Memorandum of Understanding (MoU).

The composition relationship between the service and the service parts in
fig. 5 has been divided up to show the service integration in more detail: The
composition of the service functionality as a chain of service parts is explicitly
depicted as well as the realization of a coordinated service management.

Fig. 6: DFN service part

Fig. 6 shows a detailed view of the DFN ser-
vice part, that is the link segment between Basel
and Karlsruhe. The DFN network operating team
acts as service part management that observes the
QoS parameters for the service part. The usage fu-
nctionality of this segment is realized with DFN
optical networking resources. At this point, the
model could be extended to also include the hier-
archical service relationships showing the under-
pinning networking subservices provided by local

providers commissioned by DFN.
This application of the extended service model demonstrates its applicability

to a scenario which matches the consortium sourcing model. In general, the
service model is suited to model services based on alternative sourcing strategies.



6 Current Status and Next Steps

In this paper, we have analyzed the additional requirements to service modeling
arising from new sourcing strategies. We introduced the concept of service parts
as a means for modeling horizontal service dependencies beyond the classical hi-
erarchical model. We then presented an extension to the MNM service model and
demonstrated the applicability of the model using a complex real-life scenario
(Geant2 E2E links). Next steps in this work will aim towards a refinement of
the model, e.g. to develop guidelines for relationship cardinalities and to clarify
the intersection of hierarchical and horizontal service dependencies in full detail.
Further assessments will be undertaken using some other scenarios. The refined
service model then will be a useful tool in our main research areas, the service
management processes for new sourcing strategies.
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