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Abstract—Federated  cloud  computing is a
transformative model that enables enterprises to
integrate resources from multiple, autonomous cloud
service providers under a unified management
framework. By fostering interoperability, scalability,
and resilience, federated cloud architectures address key
enterprise challenges such as vendor lock-in, compliance,
and resource optimization. This brief paper summarizes
the fundamentals, benefits, challenges, and research
advances of federated clouds for enterprises.

[. INTRODUCTION

ENTERPRISES increasingly demand adaptable and
robust IT infrastructures that can traverse
geographical,  regulatory, and  technological
boundaries. Traditional single-cloud models often
introduce vendor lock-in, limited scalability, and
compliance hurdles. The federated cloud paradigm
addresses these by integrating a network of cloud
providers (public, private, or community clouds),
allowing organizations to leverage diverse resources,
enhance agility, and ensure business continuity. In a
federated cloud computing environment customers of
one cloud facility can use the credential from one
facility to use any other cloud facility without the need
to sign in separately for that. Federated cloud also acts
as a good choice in decentralized storage network
conditions. Hence, many IT cloud service providers
highly prefer the federated cloud computing concept
due to ease in management and setting out of cloud
computing facilities in diverse in-house and exterior
clouds to fulfill the demands of various businessest!

What is federation? In the simplest terms, federation is
a means to enable interaction or collaboration of some
sort. Federation is an overloaded term with different
meanings to different stakeholders. What does it entail
in this context and with regard to the cloud computing
model? What is the scope of capabilities it can or must
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support? Of course, federation can have multiple
definitions in different use cases, in different
application domains, and at different levels in the
system stack. In some situations, federation is used to
mean identity federation. This means being able to
ingest identity credentials from external identity
providers. This can be used to provide single sign-on
(SSO) — a very useful capability. SSO allows a single
authentication method to access different systems
within external identity providers based on mutual
trust. We will demonstrate that identity federation
(also referred to as Federated Identity Management) is
a necessary component in enabling the federation of
cloud

Various Cloud variants can be tailored to match
different sets of customer requirements. Federation of
cloud allows cloud provider to provide resources to
satisfy complex application request by client as he can
have more resources at his premises by collaboration.
In terms of reliability, trust, and security among
multiple cloud providers will be improved in federated
clouds. B

II. LITERATURE SURVEY

Federated Cloud Architecture

At its core, a federated cloud environment links two or

more autonomous cloud providers to operate

collaboratively. Key architectural elements include:

e Resource Brokers and Market-based
Management: Mediate, negotiate, and allocate
workloads and infrastructure across the
federation, leveraging market-based models for
efficient resource trading and pricing.

A resource broker is an intermediary or a third-party

agent that acts on behalf of cloud users.Its main job is

to find, select, and negotiate with different cloud
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providers to secure the best resources for its clients.
Instead of users having to manually search through a
multitude of providers, the resource broker automates
this process.
The resource broker performs several critical
functions:
Resource Discovery: It identifies and gathers
information about the available resources and services
offered by various cloud providers within a federation.
Negotiation: It negotiates terms, such as Service Level
Agreements (SLASs), pricing, and Quality of Service
(QoS), with providers on behalf of the user.
Matching: It matches the specific needs of a user's
application (e.g., CPU, memory, storage) with the
most suitable and cost-effective resources from
different providers.
Optimization: It continuously monitors resource usage
and market conditions to ensure the user is getting the
best value and performance. [
Market-based Management
Market-based management is an approach to cloud
resource allocation that uses economic principles and
market mechanisms to regulate the supply and demand
of computing resources. This model treats cloud
resources as a commodity that can be bought and sold
in a virtual marketplace. The goal of this management
style is to optimize resource utilization, ensure QoS,
and maximize profits for providers while keeping
costs low for consumers. This framework moves away
from traditional, static resource allocation by using
dynamic pricing models and competitive incentives. (3!
e Interoperability Layer: Provides standardized
APIs and protocols to ensure seamless
communication and workload migration across
heterogeneous clouds, crucial for application
portability and unified operations
Interoperability, in the context of cloud computing,
refers to the ability of different cloud platforms,
services, and applications to communicate and
exchange data effectively. Imagine an orchestra where
all the instruments, even those from different
manufacturers, can harmonize and play together
seamlessly. Similarly, cloud interoperability ensures
that various cloud services, regardless of the provider,
can interact and collaborate efficiently.
Benefits of Cloud Interoperability:
1. Enhanced Collaboration: Cloud interoperability
fosters seamless data exchange and collaboration
between applications and services running on
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different clouds. This empowers businesses to
integrate their cloud-based applications and
workflows more effectively, streamlining
processes and improving overall operational
efficiency.

Improved Efficiency: By enabling applications
across different cloud environments to interact
and share data, cloud interoperability can
significantly improve the efficiency of workflows
and processes. Businesses can eliminate data silos
and redundancies, leading to faster time-to-
market for new products or services.

Greater  Flexibility: Cloud interoperability
empowers businesses to choose best-of-breed
cloud services from different providers without
worrying about compatibility issues. This offers
them greater flexibility in designing their cloud
infrastructure and avoids vendor lock-in. They
can select the most suitable cloud service for each
specific need, leveraging the unique strengths of
different platforms!®!

Unified Management & Automation: Centralized
or decentralized orchestration platforms for
holistic  visibility, provisioning, and policy
enforcement across clouds.

Rapid provisioning: Automatically deploying
cloud systems based on the requested
service/resources/capabilities.

Resource changing: Adjusting
configuration/resource assignment for repairs,
upgrades, and joining new nodes into the cloud.
Monitoring and Reporting: Discovering and
monitoring virtual resources, monitor cloud
operations and events, and generate performance
reports.

Metering: Providing a metering capability at some
level of abstraction appropriate to the type of
service (e.g. storage, processing, bandwidth, and
active user accounts).

SLA management: Encompassing the SLA
contract definition (basic schema with the QoS
parameters), SLA  monitoring and SLA
enforcement according to defined policies.[1Z
Federated Identity & Access Management:
Facilitate single sign-on and consistent
authorization across member clouds, ensuring
both usability and compliance.
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Figure 1: Privacy based Identity Management
Systems to Federated Cloud?

Federated Cloud need IDM systems that can cooperate

dynamically with each other by interchanging data and
resources in a flexible way. Identity Providers (IdP)
and Service Providers (SP) are the two main
components in FCIDM systems. User credentials can
be created and validated in identity providers to be

used by different cloud service providers.

1.
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Authentication: Before allowing any one to access
the system authentication proves is done. It is the
process of identity verification, to ensure that the
individual is the right person or not.
Authentication is the proof of ownership of the
identification attributes and it is the basic and
necessary step before to start process. The
authentication process is performed in the IdP. It
stores the attributes of users. After authentication
only it sends a token or credential to the service
provider.

Authorization: To deny or allow access in the
system, this authorization process take place.
After receiving the credential from Multiple
Identity Provider (IdP), the Service Provider (SP)
should use authorization policies to decide on the
release of the requested resource.

Single Sign-On/Sign-Off: The advantage of using
an FCIDM system is the ability to use Single
Sign-On (SSO) and Single Sign-Off. In SSO

process is from a single authentication in the
home domain or IdP, the user is able to use other
services in the same domain or circle of trust.
Similarly, in Single Sign Off or Single Logout
Process means the possibility of closing all
sessions of access. [

NIST Cloud Federation Reference Architecture:
Defines an 11-component actor/role-based model
supporting multiple deployment and governance
options, serving as a blueprint for both industry
and government adoption. 171
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Figure 2. The NIST Cloud Federation Reference

Architecture Actors.[Z08

ITII. BENEFITS FOR ENTERPRISES

Multi-cloud Aggregation: Aggregate resources
and capabilities from different providers for
optimized cost, performance, and redundancy.
The transformation toward multi-cloud and
hybrid cloud architectures represents a
fundamental shift in enterprise computing
strategy. Organizations implementing
comprehensive multi-cloud strategies have
demonstrated substantial improvements across
various operational metrics, including system
reliability, cost efficiency, and security posture.
The success of these implementations largely
depends on careful planning, standardization of
processes, and adoption of cloud-agnostic
approaches. As cloud technologies continue to
evolve, organizations must focus on maintaining
flexibility, enhancing security measures, and
optimizing resource utilization across cloud
providers®!
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Multi-cloud

Client

Figure 3. Example of a multi-cloud architecture
model®!

e Scalability and Elasticity: On-demand allocation
and scaling of resources spanning geographically
distributed data centers.

Scalability is a system's ability to handle an increasing

workload or a growing number of users by adding

resources. It's about long-term, planned growth. Think

of it as building a bigger, stronger foundation for a

steadily expanding building. In a federated cloud

environment, scalability is a key concern for cloud
service providers (CSPs) that need to handle a growing

number of clients and their demands. 1%

There are two primary types of scaling:

1. Vertical Scaling (scaling up): This involves
increasing the capacity of an existing machine or
resource. For example, upgrading a server's RAM
or CPU. This approach has a limit, as a single
machine can only be so powerful.

2. Horizontal Scaling (scaling out): This involves
adding more machines to a system to distribute
the workload. For instance, deploying more
servers to handle increased web traffic. This is the
more common and preferred method in modern,
distributed systems, as it offers a nearly unlimited
capacity for growth, 1%

Elasticity is a system's ability to automatically and

dynamically adjust its resources in real-time in

response to fluctuating workload demands. Unlike
scalability, which focuses on sustained, long-term
growth, elasticity is about immediate, short-term
changes. It's like a rubber band that stretches and

contracts to fit its needs. 1%

In a federated IaaS environment, elasticity is critical

for handling unpredictable demand spikes, such as

seasonal retail traffic. The key characteristics of
elasticity are:

IJIRT 186891

1. Automation: Resources are provisioned or de-
provisioned automatically without manual
intervention.

2. Dynamic Adjustment: The system adds or
removes resources as needed to match demand,
preventing over-provisioning (which wastes
money) and under-provisioning (which degrades
performance).

3. Cost-Efficiency: By only using and paying for
resources when they're needed, elasticity helps
optimize costs for both providers and
consumerst8!

e Availability & Fault Tolerance: Redundant
infrastructure ensures higher uptime and disaster
recovery.

Availability

Availability is a crucial advantage of federated clouds.

By interconnecting multiple Cloud Service Providers

(CSPs), a federated cloud creates a large pool of

virtualized resources. This aggregation of resources

ensures a guaranteed high level of availability for
users. The architecture presented in the paper, by
mitigating resource overloading through a two-tiered
load-balancing approach, directly contributes to this.

When a single CSP in the federation is overwhelmed,

FedLoBA-1 can automatically distribute the workload

to other available CSPs, preventing downtime and

ensuring that services remain accessible. 1

Fault Tolerance

Fault tolerance is the ability of a system to continue

operating even in the presence of faults or failures. The

paper indicates that existing static load-balancing
methods often lack fault tolerance because they don't
consider the real-time state of the cloud infrastructure.

FedLoBA-1, however, addresses this by:

1. Dynamic Load Balancing: The architecture's use
of a dynamic, two-tiered load-balancing
approach—with Ant Colony Optimization (ACO)
for inter-cloud balancing and the Throttled
algorithm for intra-cloud balancing—allows it to
adapt to changing conditions.

2. Hierarchical Structure: By using a hierarchical
structure with multiple load balancers, the system
can more effectively manage server loads.[l!

e Ease of Compliance: Select clouds for specific
regulatory, legal, or location-specific
requirements.
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Split Responsibility: In a cloud federation, the
responsibility for security and compliance is not
held by a single entity. It is split among various
service providers, making it challenging to ensure
consistent security measures and compliance with
regulations across the entire chain.

Limited Auditability: The paper points out that
the dynamic and distributed nature of federated
clouds results in limited auditability. This makes
it difficult for a customer to verify that all
providers in the federation are adhering to the
necessary security standards and regulations.
Liability and Legal Issues: Federated clouds
introduce new legal and liability issues. It can be
unclear which provider is responsible in the event
of a security breach or data loss, which
complicates legal compliance and governance.
Loss of Direct Control: When a customer
outsources data and applications to a federated
cloud, they lose direct control over the physical
and logical aspects of data storage, processing,
and transfer. This requires a high degree of trust
in the providers to implement and maintain
adequate security and compliance controls, which
the paper identifies as a major challenge 112141
Avoidance of Vendor Lock-in: Workloads can
migrate seamlessly, reducing dependency on any
single vendor.

Vendor Independence: The core argument is that
by being part of a federation, a business is not
restricted to a single vendor. They have the
freedom to choose the best services from different
providers based on criteria like cost, performance,
or specific features. This prevents a dependency
that would otherwise arise from compatibility
issues or the difficulty of migrating data.
Interoperability: The paper also emphasizes the
symbiotic relationship between cloud federation
and interoperability. Interoperability is the bridge
that allows different cloud services to
communicate and exchange data seamlessly. This
is crucial for avoiding vendor lock-in, as it ensures
that applications and data can function across
different providers without compatibility issues,
giving businesses the flexibility to select the most
suitable cloud service for each specific need.[18]
Performance Optimization: Workload
distribution across the most suitable clouds
improves system efficiency and reduces latency.

Load Balancing: The paper emphasizes that load
balancing is a critical technique for performance
optimization. By dynamically distributing
workloads across multiple cloud providers within
the federation, resource overloading on any single
provider can be avoided. This ensures that no
single resource becomes a bottleneck, thus
maintaining  consistent  performance and
preventing service degradation.

Resource Allocation and Scheduling: Effective
resource allocation and scheduling are essential.
The paper discusses various algorithms and
strategies that aim to match user requests with the
most suitable resources available across the
federation. This includes considering factors like
CPU usage, memory, and network bandwidth to
ensure that workloads are placed on resources that
can handle them optimally.

Minimizing Latency: A significant challenge in
federated clouds is the potential for increased
latency due to the geographic distribution of
providers.  Performance  optimization, as
discussed in the paper, involves strategies to
minimize latency by intelligently routing user
requests to the nearest or most performant
available cloud provider.

Throughput and Response Time: Ultimately,
performance optimization is measured by metrics
like throughput (the amount of work completed in
a given time) and response time (how quickly a
request is serviced). The paper's review of
different resource management schemes shows
that many are designed with the explicit goal of
maximizing throughput and minimizing response
time to enhance the overall user experience 41

IV. CHALLENGES

Interoperability: Achieving seamless integration
among heterogeneous clouds remains complex
and requires ongoing standardization. A federated
cloud strives to achieve a high level of integration
and interoperability between different cloud
environments. It ensures unified management and
communication between these environments. In
the case of a multi-platform cloud solution, it is
not necessary to integrate between platforms. An
organization can use different platforms
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independently without trying to manage them
centrallyPI13]

e Resource Management: Effective dynamic
allocation, load balancing, and profit optimization
in a federated environment call for advanced
scheduling and brokering algorithms. The
primary conceptual challenge is to present a cloud
federation as a more favorable solution than using
a single cloud provider. This requires a clear
articulation of the benefits for both service
providers and service
Logical/Operational level focuses on designing a
framework that can integrate different providers

consumers.

and enable them to operate within a unified
service middleware. A significant difficulty is
creating a system that can effectively manage the
aggregation of providers with differing
administrative policies and system architectures.
The technical barriers to seamless interoperability
between heterogeneous cloud computing systems
are the main focus at Infrastructural level &1

e  Security & Trust: Ensuring privacy, data integrity,
unified authentication, and consistent security
policies across providers is difficult due to longer
trust chains, limited auditability, and regulatory
variances. 14

1. Extended Chain of Trust: In a single cloud, you
only have to trust one provider. In a federated
cloud, a service may be built from components
provided by multiple different providers. This
creates a longer, more complex chain of trust,
where a security breach at any one of the
providers could compromise the entire service. It
becomes virtually impossible for a customer to
perform security audits on all the providers in the
chain.

2. Limited Auditability: A cloud customer might not
even be aware that their service is being delivered
by a federation of clouds. This makes it extremely
difficult to trace security incidents, audit provider
actions, or ensure all providers are meeting legal
and regulatory requirements, such as GDPR or
HIPAA.

3. Malicious Service Components: Because services
are composed of components from different
providers, there's a risk that a component from
one provider could be malicious or have
vulnerabilities that are exploited by another. Since
these components are often treated as "black
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boxes" with only their external interface exposed,
it's hard to verify what they're actually doing
internally.

4. Identity and Access Management (IAM):
Managing user identities and access rights across
multiple, independent cloud providers is a
significant hurdle. In a federated setup, a user's
identity must be securely shared and verified
across different domains, which requires robust
protocols and a consistent approach to
authentication and authorization.

5. Data Privacy and Confidentiality: When data is
processed or stored across different cloud
providers, there are heightened risks to its privacy
and confidentiality. Ensuring data integrity and
preventing unauthorized access becomes more
complex. It's crucial to have mechanisms to
protect data, especially when it's being exchanged
between providers.

6. Legal and Liability Issues: In the event of a
security breach, determining which provider is
responsible for the data loss or compromise can
be a legal nightmare. The paper emphasizes the
need for clear agreements and a defined
framework to establish liability in a multi-
provider environment.!4

e Management Complexity: Achieving central
oversight of dynamic, distributed, and
autonomous  environments  without losing
flexibility or efficiency can be challenging. !

Operational Complexity: Managing multiple cloud
platforms from different providers increases
operational complexity due to the unique tools,
services, and architectures of each provider. This
makes effective governance and alignment with
organizational goals more difficult.
Integration and Interoperability: Integrating disparate
cloud environments and ensuring seamless
connectivity and data interoperability is a significant
hurdle. There are variations in networking
architectures, security protocols, and data formats
across platforms, which require meticulous planning
to ensure smooth operation.

Cost Management: Each cloud provider has its own

pricing, resource usage, and billing model. This makes

it challenging to manage and track costs across
multiple platforms, often leading to unplanned
expenses.
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Monitoring and Visibility: It can be difficult to get a

comprehensive view of all systems and applications

across a complex hybrid or multi-cloud environment.

Different providers use different metrics, tools, and

dashboards, making it hard to monitor performance,

analyze usage patterns, and track ROI effectively.

Skill Gaps: Successfully managing these complex

environments requires a staff with a broad range of

skills to handle the tools and technologies of multiple
cloud providers, which can be a challenge for many

organizations. 3!

e  Cost Optimization: Complex and varied pricing
models across providers necessitate sophisticated
analytics and management tools. !

Diverse Pricing Models: Each cloud provider (e.g.,
AWS, Azure, Google Cloud) has its own complex and
often non-standardized pricing structure. They offer
different models like on-demand, reserved instances,
and spot instances, with variations in cost for compute,
storage, networking, and data egress. This makes it
difficult to compare costs, forecast spending, and
identify the most cost-effective solution across
providers.
Lack of Centralized Visibility and Control: With
multiple platforms, organizations often lack a single,
unified view of their total cloud spending. Each cloud
provider has its own dashboard and billing tools that
don't integrate with others. This fragmented visibility
makes it hard to accurately track, measure, and
analyze expenses, leading to "shadow IT" costs and
poor resource allocation.

Over-provisioning and Underutilization:

Organizations frequently over-provision resources

"just in case," allocating more compute or storage than

a workload actually needs. This is exacerbated in a

multi-cloud environment where teams might not have

a clear view of resource usage across all platforms,

leading to significant cloud waste and unnecessary

expenses.8]

V.KEY USE CASES

e Healthcare & Finance: Sensitive workloads
exploit compliant clouds while non-sensitive
assets use cost-effective providers.

1. Healthcare

Securing Sensitive Data: Protecting patient data and

other confidential information across multiple cloud

platforms.

IJIRT 186891

Regulatory Compliance: Meeting strict regulations
like HIPA A by using a multi-cloud strategy to manage
data sovereignty and compliance requirements across
different jurisdictions.

Enhancing API Security: Strengthening the security of
APIs used to manage and exchange healthcare data,
which is critical in a distributed system.3!

2. Finance

Zero-Trust Security: Implementing a zero-trust
architecture to secure financial data, transactions, and
customer information across a hybrid or multi-cloud
setup.

Regulatory Compliance: Adhering to financial
regulations and standards by strategically placing
workloads and data on different cloud providers to
meet specific compliance needs.

API Portability and Traffic Management: Using multi-
cloud strategies to manage and optimize API traffic for
financial applications, ensuring high availability and

performance, even during provider outages. 4

e Disaster Recovery & Business Continuity:
Workloads and data are replicated across clouds
for resilience against failures.

Prevent Resource Overloading: Distribute workloads
across multiple resources to avoid performance
bottlenecks and system failures.

Improve System Performance: Reduce response times,
boost productivity, and efficiently use resources by
ensuring no single server is overworked.

Enhance Fault Tolerance: Maintain system stability

under varying load and fault conditions.[!

e High-Performance Computing (HPC) & Peak
Load Management: Enterprises timeshare or lease
additional resources from federation members
during spikes. [181

Global Scientific Collaboration: A cloud federation

allows researchers from different institutions, labs,

and universities to form a "multi-grid community" or

a logical grid. This enables them to pool resources,

data, and expertise for large-scale, distributed research

projects. An example is multi-stakeholder vaccine
development, where multiple drug companies and
researchers can use a federated environment to
combine clinical trial data with HPC to evaluate

different drug combinations. 18

Access to Diverse Resources: HPC workloads often

require specialized hardware, such as GPUs or specific
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interconnects, that a single cloud provider may not
offer in the required quantity or configuration. A
federation provides access to a wider variety of
resources from different providers, which can be
dynamically provisioned to meet the unique needs of
a complex HPC job. [L&
Resource Augmentation: Organizations can use a
federated cloud to extend their in-house or private
cloud resources. When an unexpected spike in demand
occurs, such as a major product launch or a seasonal
business rush, the federation allows the organization
to "burst" its workload to an external cloud provider.
This is more cost-effective than maintaining idle
infrastructure for occasional peak loads. L&
Disaster Response: A cloud federation can be created
on-demand for specific, time-sensitive events like
coordinated  international  disaster  responses.
Agencies, relief organizations, and governments can
quickly form a temporary federation to share resources
and data, enabling first responders to rapidly access
supply lists, orchestrate logistics, and manage medical
care in a remote area. [1%!
Enhanced Fault Tolerance: By leveraging a federation,
an organization can maintain business continuity even
if one of its cloud providers experiences an outage.
The workload can be automatically shifted to a
different provider within the federation, ensuring high
availability and resilience. 1€
e Research & Collaboration: Data and computing
resources are shared among research institutions
and organizations.
Large-Scale  Scientific ~ Collaboration: ~ Cloud
federation is presented as a way for researchers from
different institutions to pool their resources, data, and
expertise. This is particularly useful for projects in
diverse disciplines like bio-informatics, physics, earth
sciences, and astronomy that require a large amount of
computing power and data sharing. The EGI
Federation is cited as an example of a cloud federation
that supports research and innovation by bringing
together multiple cloud providers across Europel®.
Virtual Laboratories and Simulations: Researchers can
use federated clouds to create virtual laboratories,
providing them with access to computing power and
specialized software for complex simulations without
being constrained by the resources of a single
provider. [181€]
Avoiding Vendor Lock-in: The paper addresses the
issue of vendor lock-in, where researchers become
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dependent on one cloud provider's proprietary
services. A federated cloud environment, built on open
standards, allows for greater flexibility and the ability
to migrate data and applications across different
clouds, giving researchers more control over their
workloads and a wider range of service choices. L8161
Flexible Resource Provisioning: Cloud federation
enables researchers to access a dynamic supply of
resources from different providers. This is a crucial
use case for scientific applications that require on-
demand scaling of resources for tasks such as data
analysis, machine learning, and high-performance
computing, 18161

Data Analysis and Processing: With cloud federation,
researchers can process and analyze vast datasets,
which can be distributed across multiple cloud
providers. This is essential for fields like genomics and
earth sciences, where data volume is a significant
challenge. [181€]

VI. RESEARCH ADVANCES AND FUTURE
DIRECTIONS

Ongoing studies cover:

e Advanced Resource Allocation: New algorithms
for equitable and profit-maximizing scheduling,
including load balancing frameworks like
FedLoBA-1 and ant colony optimization for
dynamic workloads. 51161

e Standardization Efforts: Formalization of open
APIs, data formats, and protocols to foster true
interoperability and portability, 13111161

e Security Frameworks: Enhanced models for
federated identity (e.g., zero-trust) and unified
access management to counter evolving security
threats.[12114171

e Federated Edge & Al Integration: Federated
clouds as the backbone for distributed analytics
and edge workloads, enabling real-time, scalable
enterprise solutions, 171518

VII. CONCLUSION

Federated cloud computing is emerging as a
foundational  technology  for  next-generation
enterprise IT architectures. By enabling resource
pooling, improved availability, workload agility, and
regulatory adaptability, it addresses the strategic needs
of modern organizations. Standardization, robust
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management, and advanced security remain research
priorities, but the collective progress reflected across
global journals and standards bodies sets a promising
trajectory for its widespread adoption, [LL2ISIISILLIBIS)
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