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Faster, Better and Cheaper 
άCŀǎǘŜǊΣ ōŜǘǘŜǊ ŀƴŘ ŎƘŜŀǇŜǊ ς ǇƛŎƪ нέΣ ƛǎ ǘƘŜ ǘǊŀŘƛǘƛƻƴŀƭ ŎǊȅ ŜŎƘƻŜŘ ōȅ ƛƴŘƛǾƛŘǳŀƭǎ ŀǘǘŜƳǇǘƛƴƎ ǘƻ 
find an optimal target state. LǘΩǎ ŀ very rare occasion when one is able to satisfy all the qualities. 
However, when an instance does occur, companies must rapidly prepare for the fundamental 
shift that lies ahead.  It is our belief that just such a shift is occurring in Information 
Technology.  
 

 
 
The benefits of cloud computing have been widely promoted. As corporations move beyond 
ǘƘŜ ŜŘǳŎŀǘƛƻƴ ǇƘŀǎŜ ŀƴŘ ƛƴǘƻ ŀŘƻǇǘƛƻƴΣ ǘƘŜȅΩǊŜ ǿƛǘƴŜǎǎƛƴƎ ǘƘŜ ŘƛǊŜŎǘ benefits of the on-
demand, pay-per-ǳǎŜ ƳƻŘŜƭΦ hƴŎŜ ŀ ŎŜǊǘŀƛƴ ƭŜǾŜƭ ƻŦ ΨŎƭƻǳŘ ǊŜŀŘƛƴŜǎǎΩ ƛǎ ŀchieved, the goal 
quickly switches to being able to efficiently deal with the associated I.T. service requests related 
to applications and infrastructure. This includes creating new development and test 
environments as well as promoting environments into production. Although cloud 
ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ōǊƻǳƎƘǘ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǎƻƭǳǘƛƻƴ ǘƻ ǘƘŜ ǘŀōƭŜΣ ƛǘ ŘƻŜǎƴΩǘ ŦƛȄ ǘƘŜ ƛƴŜǾƛǘŀōƭŜ ǇǊƻŎŜǎǎ 
problems.  
 
Our experience tells us that the cloud infrastructure solution must be complemented with 
additional process-oriented initiatives, including:  

- άLΦ¢Φ ŀǎ ŀ {ŜǊǾƛŎŜέ  

- ά/ȅŎƭŜ ¢ƛƳŜ hǇǘƛƳƛȊŀǘƛƻƴέ - a core concept of the Continuous Delivery movement.  

These concepts along with the trend of commoditized computation, virtualization and 
marketplaces define ǘƘŜ ƴŜǿ ǊŜǉǳƛǊŜƳŜƴǘǎ ŦƻǊ ǘƘŜ ΨtŜǊŦŜŎǘ IȅōǊƛŘ /ƭƻǳŘΩΦ  
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The Three Foundational Shifts in Information Technology 
 

Cloud Infrastructure 

For decades, I.T. infrastructure has been providing solutions to decouple software applications 
from the hardware. Significant rewards were reaped from mainframe virtual environments, the 
Java virtual machine and hypervisors from VMware and others. Modern cloud computing 
technology takes these advances to the next logical step.  
 
Our goals remain the same; we want to: 1. Give developers and testers rapid access to secure, 
reliable computing environments; 2. Efficiently manage our computational resources (high 
utilization); 3. Keep costs down; 4. Avoid lock-in scenarios. Cloud infrastructure must be able to 
positively answer all of these considerations. 
 

Embrace Commodity Computing 

A core tenet of cloud computing is to use inexpensive, commoditized infrastructure elements. 
Practically speaking, this suggests the use of low-cost X86 processors packaged in dense blade 
environments typically running a variant of Linux (potentially Windows). Various strategies are 
being embraced on the storage side, but again, most organizations are favoring low-cost 
solutions over high-end storage area networks.  
 

Avoiding vendor lock-in 

A core requirement for modern cloud infrastructure is to embrace open standards, open APIs 
and where appropriate, open source. ¢ƻƻ ƻŦǘŜƴΣ ǿŜΩǾŜ ǎŜŜƴ ƻǊƎŀƴƛȊŀǘƛƻƴǎ ŎǳǊǘŀƛƭ ǘƘŜƛǊ ǳǎŜ ƻŦ 
virtualization and cloud rollouts because they chose an expensive proprietary solution that 
prevented cost effective scale-out. Existing proprietary virtualization solutions should be 
embraced for their strengths while contained to those areas where commodity solution ǿƻƴΩǘ 
suffice.  

Hybrid Clouds & Marketplaces 

By embracing commodity compute and avoiding vendor locking, an organization is well 
positioned to bridge their own private compute environments with external cloud providers. By 
ŎǊŜŀǘƛƴƎ ŀ ΨŎƻƳǇǳǘƛƴƎ ƳŀǊƪŜǘǇƭŀŎŜ,Ω ǘƘŜ ŜƴǘŜǊǇǊƛǎŜ ǿƛƭƭ ŦƻǊŎŜ ŎƻƳǇŜǘƛǘƛƻƴ ōŜǘǿŜŜƴ ƛƴǘŜǊƴŀƭ ŀƴŘ 
external offerings, driving down costs while improving service levels.  
 

 

 

  
Private clouds should be designed to integrate with external 
clouds. The hybrid environment should leverage commodity 
hardware & software to ensure a cost effective scale out. 
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Reduced Cycle Times 

 
wŀǇƛŘƭȅ ǇǊƻǾƛǎƛƻƴƛƴƎ ƘŀǊŘǿŀǊŜ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ǎȅǎǘŜƳǎ Ƙŀǎ ƴŜǾŜǊ ōŜŜƴ ǘƘŜ ŜƴŘ Ǝƻŀƭ όƛǘΩǎ Ƨǳǎǘ ŀ 
ǊŜŀƭƭȅ ƛƳǇƻǊǘŀƴǘ ǎǘŜǇΗύ ¦ƭǘƛƳŀǘŜƭȅΣ ǿŜΩǊŜ ǘǊȅƛƴƎ ǘƻ ŘŜƭƛǾŜǊ ƴŜǿ ŀǇǇƭƛŎŀǘƛƻƴǎ and capabilities to 
the business in a timely and cost effective manner. To achieve this, we must coordinate the 
building, packaging, configuration and deployment of the application software with our target 
cloud infrastructure; a feat easier said than done.  
 
9ǎǘŜŜƳŜŘ LΦ¢Φ ǾƛǎƛƻƴŀǊȅ aŀǊǘƛƴ CƻǿƭŜǊ ǊŜŎŜƴǘƭȅ ŎƻƳƳŜƴǘŜŘΣ ά¢Ƙe time from deciding that you 
need to make a change to having it in production is known as cycle time and it a vital metric for 
ŀƴȅ ǇǊƻƧŜŎǘΦέ ¢ƘŜ ΨǇŜǊŦŜŎǘ ŎƭƻǳŘΩ Ƴǳǎǘ ōŜ ǇǳǊǇƻǎŜŦǳƭƭȅ ŘŜǎƛƎƴŜŘ ǘƻ ŀŎŎƻƳƳƻŘŀǘŜ ŎƘŀƴƎŜǎ ƛƴ 
the computing environment, applications and configurations. The accepted practice of 
ΨŎƻƴǘƛƴǳƻǳǎ ƛƴǘŜƎǊŀǘƛƻƴΩ Ƙŀǎ ƴƻǿ ŜȄǇŀƴŘŜŘ ǘƻ ƻƴŜ ƻŦ ΨŎƻƴǘƛƴǳƻǳǎ ǊŜƭŜŀǎŜ,Ω ƻǊ ŀǎ ǎƻƳŜ ǊŜŦŜǊ ǘƻ 
ƛǘΣ ΨŎƻƴǘƛƴǳƻǳǎ ŘŜƭƛǾŜǊȅΩΦ  
 

Implement Continuous Delivery 

Moving an application from development to test, stage, or production often causes problems 
because of the dependencies on the new environment. For instance, the test version of the 
application requires use of the test version of the database server. These configurations must 
be decoupled from the application binary. Core to reducing cycle times is proactive 
management of the entire software environment. Automated build processes must have 
configuration information separated from the binaries and be centrally stored and versioned. 
Ultimately, the desired state of the application should be precisely modeled and digitized to 
enable a zero-defect recreation of the environment.  
 

Implement Continuous Delivery on Cloud 

These practices are true in a cloud or traditional environment; however, in cloud they become 
much moǊŜ ŜǾƛŘŜƴǘΦ /ƭƻǳŘ ŜƴŀōƭŜǎ ΨǇǳǎƘ ōǳǘǘƻƴΩ ƘŀǊŘǿŀǊŜ ǇǊƻǾƛǎƛƻƴƛƴƎΣ ǿƘƛŎƘ Ƙŀǎ ǘƘŜ 
potential to significantly reduce cycle times. However, to significantly affect the cycle time, 
practitioners must take the next step of automating the build, configure and deployment 
processes.  
 

  

To significantly affect the cycle time, practitioners must 
automate the build, configure and deployment processes in 

their cloud environment. 
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I.T. as a Service 

Information technology has a reputation for not always delivering on its promises. For decades, 
I.T. faced rapid changes in hardware and software systems forcing systems professionals to 
spend their time mastering new programming languages, operating systems and middleware. A 
side effect of this was that not enough attention was being spent on I.T. processes and 
achieving repeatable, standardized methods for delivering solutions.  
 
In response to the growing need for process, a focus was put on the Ψservicification of I.T.Ω [ŀǊƎŜ 
enterprises were able to deconstruct the activities that they performed into repeatable 
offerings. Depending on the size of the organization, hundreds, if not thousands of both manual 
and automated services were identified, the majority of which would have no intersection with 
cloud for years to come.  
 
As a best practice, I.T. organizations are now encouraged to plan their cloud offerings as 
ΨǎŜǊǾƛŎŜǎΩ ŀƴŘ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜȅ ŘƻƴΩǘ ŎǊŜŀǘŜ ƴŜǿ ŎƻƳǇǳǘƛƴƎ ǎƛƭƻǎΦ Early adopters of cloud 
ŎƻƳǇǳǘƛƴƎ ƻŦǘŜƴ ǊǳǎƘŜŘ ǘƻ ŀ ŎƭƻǳŘ ǎƻƭǳǘƛƻƴ ōȅ ŀŘƻǇǘƛƴƎ ŀ ΨǎǘŀǊǘŜǊ ŎƭƻǳŘΩ ǎƻƭǳǘƛƻƴΦ  !ƭǘƘƻǳƎƘ ǘƘŜ 
solution was able to introduce users to the concepts of cloud computing, users were being 
ǇǳǎƘŜŘ ǘƻ ǳǎŜ ŀ ƴŜǿ άŎƭƻǳŘ portalέ ǿƘƛŎƘ ƘŀŘ ŀ ǎƳŀƭƭ ǎǳōǎŜǘ ƻŦ the I.T. services offerings.  

Services Are Directly Requested By Users 

! ŎƻǊŜ ǘŜƴŜǘ ƻŦ ŎƭƻǳŘ ŎƻƳǇǳǘƛƴƎ ƛǎ ΨǎŜƭŦ ǎŜǊǾƛŎŜΩΦ hǳǊ ǊŜŎƻƳƳŜƴŘŜŘ ǇǊŀŎǘƛŎŜ ƛǎ ǘƻ ŜƳōǊŀŎŜ  
self-service, but to not create yet-another-portal that I.T. users must visit to request services. 
Instead, we recommend leveraging a unified I.T. self-service storefront and cloud portal with a 
άƳŜƴǳέ ƻǊ ŎŀǘŀƭƻƎ ƻŦ ǎŜǊǾƛŎŜ ƻǇǘƛƻƴǎ όƛΦŜΦ ŀ ǎŜǊǾƛŎŜ ŎŀǘŀƭƻƎύ to make cloud requests for both 
internal and external cloud services.  

/ƭƻǳŘ hŦŦŜǊƛƴƎǎ ŀǊŜ ΨWǳǎǘ !ƴƻǘƘŜǊ {ŜǊǾƛŎŜΩ 

Like any other service, cloud offerings should have a full support structure around them. Each 
service should have owners, usage descriptions, costs, quality levels, troubleshooting processes, 
roadmaps, etc. Implement predefined policies to expedite cloud provisioning while diminishing 
the need for exception path approvals.   Involve your users in the design of the services ς their 
feedback is important because people instinctively support things that they helped to create. 
 
 
 
 
 
 

 
The cloud solution must fully embrace the I.T.-as-a-Service 

concept, not create a new silo. 
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The Perfect Hybrid Cloud 

The End-to-End Solution 

 
The perfect private / hybrid cloud must deliver on all three of the changing paradigms: I.T. as a 
Service, Cloud Automation and Reduced Cycle Times. More importantly, it must deliver these 
through an integrated environment that provides the right security and control in the right 
places, compounding the benefit.  
 

The Solution 

To achieve our target state, MomentumSI has selected several best-in-breed components and 
brought them together under a united solution set.  

 
 

 
  

 
 
In addition to the vendors identified in Figure 2, the Perfect Private / Hybrid Cloud names a 
number of additional products which we believe are category leaders for this class of solution. 
Combined, the solution satisfies our stringent criteria for a next-generation enterprise grade 
cloud solution.  
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Private Cloud Hardware 

The advantage of the private cloud is the ability to have full control over the environment 
allowing you to tailor it. Factors affecting the design of the cloud include performance 
considerations, security & compliance needs, computationally intensive workloads and storage 
intensive workloads. The disadvantage is the need to pay for the infrastructure up-front and 
then to support and maintain the environment over its life. Most organizations recognize that 
this is the current state in their traditional data center environment and view the private cloud 
as a stepping stone to hybrid and externally cloud providers.  
 
Although the specific requirements for designing the private cloud will vary based on scenario, 
ǿŜΩǊŜ ǇǊƻǾƛŘƛƴƎ ƎǳƛŘŀƴŎŜ ōŀǎŜŘ ƻƴ aƻƳŜƴǘǳƳ{LΩǎ ŦƛŜƭŘ ŜȄǇŜǊƛŜƴŎŜΦ  
 
 

/t¦Ωǎ ŦƻǊ tǊƛǾŀǘŜ Clouds 

aƻƳŜƴǘǳƳ{L ƛǎ ǊŜŎƻƳƳŜƴŘƛƴƎ ǘƘŜ ǳǎŜ ƻŦ LƴǘŜƭ ·Ŝƻƴϰ ǇǊƻŎŜǎǎƻǊǎ ŦƻǊ ǳǎŜ ƛƴ 
private cloud environments. As Intel continues to release new versions of their 
/t¦Ωǎ ƛǘΩǎ ƘŀǊŘ ǘƻ ƳŀƪŜ ŀ ǎǘŀǘƛŎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ƪŜȅ ŎƘŀǊŀŎǘŜǊƛǎǘƛŎǎ 
include: 

¶ 64 bit architecture 

¶ Low power consumption 

¶ Use of their Hyper-Threading Technology 

¶ Use of their Hardware Virtual Machine (HVM) Technology (VT-X) 

¶ Large L3 cache 

High Memory vs. High Computation 

The common practice for profiling workloads is to distinguish between those that need 
significant memory (often for large caches) versus those that perform heavy computation as 
these profiles are traditionally configured differently. For high memory systems, we 
recommend dual socket quad-core processors. Typically these are in the Xeon 5500 series or 
equivalent. For high computation systems, we recommend the Xeon 5600 series in a dual 
socket and 4 or 6 core configurations.  
 

Memory Configuration for Private Clouds 

For memory intensive nodes, we recommend 16-64 gig of memory (depending significantly on 
the applications). For computationally intensive nodes (and non-memory intensive), 8-16 gig is 
recommended.  
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Servers  

CƻǊ ǇǊƛǾŀǘŜ ŎƭƻǳŘ ǎŜǊǾŜǊǎΣ ǿŜΩǊŜ ǊŜŎƻƳƳŜƴŘƛƴƎ ǘƘŜ 5Ŝƭƭ 
PowerEdge C Series rack servers. These systems utilize the 
LƴǘŜƭ ·Ŝƻƴϰ ррлл ŀƴŘ рслл ǎŜǊƛŜǎ ǇǊƻŎŜǎǎƻǊǎ ǿƛǘƘ Řǳŀƭ ǎƻŎƪŜǘ 
quad-core and six-core configurations. The servers leverage 
DDR3 DIMM allowing up to 144GB of memory. The servers have been approved hypervisor 
ǎǳǇǇƻǊǘ ŦƻǊ ōƻǘƘ ±aǿŀǊŜϰ ŀƴŘ /ƛǘǊƛȄϰΦ   
 

Network Configuration  

The Dell PowerEdge servers can implemented in a variety of I/O configurations, including GbE, 
10GbE, Fibre Channel and Infiniband. Unless the enterprise standard dictates otherwise, we are 
recommending the use of 10GbE. A switch should be selected which matches this configuration 
such as the Cisco Nexus 5000 Series.  
  
A multi-purpose network security device such as the Cisco ASA 5500 series is recommended to 
fulfill firewall, intrusion detection, VPN clustering and load balancing needs. Integrated Service 
Routers should be sized according to the capacity and performance needs of the cloud.  
 
The network itself should be configured to create a VLAN between appropriate machines. 
Assume high data transfers on this network, most likely requiring a 10GbE solution.  
 
Individual clusters will have internal IP addresses but have the ability to expose multiple 
external addresses. Newly instanced machines may need to request a static IP address. In our 
configuration, the VLAN, security groups and IP assignments are capability provided by 
Eucalyptus solution.  
 

Storage Configuration 

The data services built on the cloud infrastructure will vary significantly in their needs. For this 
reason, we recommend a three tiered storage strategy to optimize price/ performance and 
recovery time objectives. Tiers include: 1. High speed Storage Area Networks (SAN); 2. Network 
Attached Storage (NAS); and 3. Tape or equivalent inexpensive archival system. Our design 
intentionally precludes Direct Attached Storage (DAS) to avoid the temptation of durable data 
being hostage to a single server that may fail. The intention is to keep all storage in a shared 
area; this includes images and application data.  
 
Vendors, prices and models will vary significantly based on the size and characteristics for the 
target cloud environment.  
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Hypervisors 

Over the last several years, hypervisors have matured significantly. VMware, 
Microsoft HyperV and Xen continue to dominate the landscape. Naturally, Xen is 
most commonly found in Linux heavy shops while HyperV is primarily used for 
virtualizing the Microsoft technologies. Historically, VMware dominated in the enterprise 
but has recently seen its marketshare slip as other hypervisors offer enterprise-grade 
features as a cost competitive price.  
 
Most large companies already have a significant investment in one or more hypervisors and 
ǿƻǳƭŘ ŦƛƴŘ ƛǘ ǾŜǊȅ Ŏƻǎǘƭȅ ǘƻ ǊŜǇƭŀŎŜ ǘƘŜƳΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ǘƘŜȅΩǊŜ ǉǳŜǎǘioning if they can have 
a more cost effectively tiered hypervisor strategy. By tiering hypervisors based on business 
criticality, organizations are able to save money by only using expensive hypervisors for business 
critical applications and leveraging the less expensive hypervisors for less critical needs (dev, 
test, demo, etc.)Φ ¢ƻ ŀŎƘƛŜǾŜ ǘƘƛǎΣ ŀ ΨŎƭƻǳŘ ŎƻƴǘǊƻƭ ƭŀȅŜǊΩ Ƴǳǎǘ ōŜ ƛƳǇƭŜƳŜƴǘŜŘΦ ¢Ƙƛǎ ŦǳƴŎǘƛƻƴ ǎƛǘǎ 
over the various hypervisors and provides a single API and proxy to the individual virtual 
machines. In this way, organizations can have the best of both worlds: a choice in hypervisors 
ǿƘƛƭŜ ƳŀƛƴǘŀƛƴƛƴƎ ŀ ǎƛƴƎƭŜ ΨǾƛǊǘǳŀƭ ŎƭƻǳŘΩ ƻŦ ǘƘŜƳ ŀƭƭΦ  
 
Our recommendation for selecting a ƘȅǇŜǊǾƛǎƻǊ ƛǎΣ Ψƛǘ ŘŜǇŜƴŘǎΩΦ /ŀǊŜŦǳƭ ŎƻƴǎƛŘŜǊŀǘƛƻƴ Ƴǳǎǘ ōŜ 
given to the application workloads, scale out costs and adoption in commercial cloud providers. 
!ǎ ŀ ǊǳƭŜ ƻŦ ǘƘǳƳōΣ ǿŜΩǊŜ ŎƻƴǘƛƴǳƛƴƎ ǘƻ ǊŜŎƻƳƳŜƴŘ ǘƘŜ ǳǎŜ ƻŦ ǘƘŜ ƳŀƧƻǊ ǎǳǇǇƭƛŜǊǎ ό±aǿŀǊŜΣ 
Microsoft and Citrix XenServer).  
 

Operating Systems 

Hypervisors enable the execution of guest operating systems. Our customers typically 
run RHEL, CentOS, Ubuntu or Windows Server 2003/2008 in either 32 or 64 bit versions.  
The decision is made based on the needs of the applications that reside on the OS. 
Virtually all of our customers support Windows as well as at least one flavor of Linux.  
 
Regardless of the operating system, organizations should settle on specific vendors and 
versions.  These decisions should make their ǿŀȅ ƛƴǘƻ ŀ Ψstandard ƳƻŘŜƭΩ ǘƘŀǘ contains 
all of the right patches, utilities, etc.   The model should be declarative specification that 
guides provisioning, security and system maintenance.  MomentumSI provides best 
practices on the creation and maintenance of the model.  
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Cloud Platform 

Virtualization technologies play a significant role in the private/ 
hybrid cloud solution. However, their primary role is ΨǎƭŀǾŜΩ ǘƻ ǘƘŜ 
cloud platform. Just as virtualization solutions do a good job of 
abstracting a workload from a single computer, cloud platform 
solutions decouple workloads from any one machine, storage 
device or network.  
 
MomentumSI selected Eucalyptus to provide an enterprise grade cloud platform. Key factors 
included: 

¶ Support for multiple hypervisors (Xen, VMware, KVM, etc.) 

¶ Use of Amazon AWS API allows 3rd party ecosystem tools to be use with Eucalyptus 

¶ Embracing open standards and open source, allowing customers to mitigate vendor 

lock-in 

¶ Extensive feature set (compute-as-a-ǎŜǊǾƛŎŜΣ .[h.ΩǎΣ ōƭƻŎƪ ǎǘƻǊŀƎŜΣ ŜǘŎΦύ 

The Eucalyptus Solution 

Eucalyptus is an open source cloud platform. The OSS project is backed by a commercial 
company, Eucalyptus Systems, which provides paid support and extended features. 
Fundamentally, Eucalyptus allows an organization (enterprise or hosting provider) to turn 
traditional data center equipment into an infrastructure-as-a-service environment, similar in 
nature to Amazon EC2.  
 
In fact, Eucalyptus has modeled their API to be fully compatible with Amazon Web Services, 
enabling their solution to leverage the vast set of Amazon tools that have emerged. In addition, 
their tooling and image formats allow for users to easily switch between delivering applications 
from internal private clouds, to externally hosted Eucalyptus instances or alternatively, directly 
on the Amazon cloud.  

Conceptual Architecture 

The Eucalyptus system is divided into a number of modules enabling a highly scalable and 
redundant architecture. The primary elements are: 
 
Cloud Controller (CLC) 
The CLC is responsible for exposing and managing the underlying virtualized resources (servers, 
network, and storage) via a well-defined API (Amazon EC2) and a Web-based user interface. 
The CLC is responsible for querying the node managers for information about resources, making 
high level scheduling decisions, and implementing them by making requests to cluster 
controllers.  
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Cluster Controller (CC) 
The CCΩs gather information about a set of VMs and schedules VM execution on specific NCs. 
The CC also manages the virtual instance network and participates in the enforcement of SLAs 
as directed by the CLC. All nodes served by a single CC must be in the same network domain.  
 
Node Controller (NC)  
NCΩǎ control the execution, inspection, and termination of VM instances on the host where it 
runs, fetches and cleans up local copies of instance images (the kernel, the root file system, and 
the ram disk image), and queries and controls the system software on its node (host OS and the 
hypervisor) in response to queries and control requests from the cluster controller. The Node 
controller is also responsible for the management of the virtual network endpoint. 
 
Storage Controller (SC)  
{/Ωǎ implements block-accessed network storage (e.g. Amazon Elastic Block Storage -- EBS) and 
are capable of interfacing with various storage systems (NFS, iSCSI, etc.). An elastic block store 
is a Linux block device that can be attached to a virtual machine but sends disk traffic across the 
locally attached network to a remote storage location. An EBS volume cannot be shared across 
instances but does allow a snapshot to be created and stored in a central storage system such 
as Walrus, the Eucalyptus storage service.  
 
Walrus Object Storage 
Walrus (put/get storage) allows users to store persistent data, organized as ΨŜǾŜƴǘǳŀƭƭȅ 
consistentΩ buckets and objects. It allows users to create, delete, list buckets, put, get, delete 
objects, and set access control policies. Walrus is interface compatƛōƭŜ ǿƛǘƘ !ƳŀȊƻƴΩǎ {о. 
 
The Management Platform 
The Management Platform provides an interface to various Eucalyptus services and modules. 
These features can include VM management, storage management, user/group management, 
accounting, monitoring and enforcement SLAs, cloud-bursting, provisioning, etc. Note that this 
functionality focuses on administrative functions, not user services. User functions are handled 
via the self-service storefront and service catalog (see below for the section on newScale).  
 

Cluster Configurations 

Virtual machines are managed by a Node Controller (NC) and are grouped together by a Cluster 
Controller (CC). Eucalyptus allows the administrator to define the number of VMs per server. 
The number allocated will depend on the target hardware and the profile of the workload 
(heavy vs. light) but will typically vary from 4-20. This number will be affected by the amount of 
memory in the system, as physical memory is shared across the virtual instances.  
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Logical & Physical Architecture 

The Private Cloud lives inside of your current data center acting as a special purpose elastic 
computing resource. From a networking perspective, the private cloud is segmented into its 
own subnet for security and traffic management purposes. The cloud can be expanded by 
adding cluster controllers or by increasing the number/size of the servers inside of cluster.  
 
 

 
 
 
Within the clusters, Eucalyptus offers a VLAN network that uses the Cluster Controller as a 
router for all active VMs in the cluster. This feature can be used to create availability zones for 
failover / disaster recovery scenarios.  
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Release Automation 

Eucalyptus provides the software necessary to turn a traditional virtualization landscape into a 
full-featured ŎƭƻǳŘΦ IƻǿŜǾŜǊΣ ƛǘ ŘƻŜǎƴΩǘ answer the question of how to best package the 
software for deployment to the cloud. In our quest to reduce cycle times, enterprises must 
prioritize the ability to package and deploy software to cloud environments.  
 
MomentumSI selected rPath to provide an enterprise grade release automation solution. Key 
factors included: 
¶ Powerful system and software modeling for driving accurate provisioning and updates 

¶ Best-in-class software packaging & dependency management 

¶ Ability to work across physical, virtual & cloud environments 

¶ Version controlled hub for software distribution and change 

The rPath Solution 

rPath is a model-driven and version-controlled solution for system automation. Based on a 
version-controlled repository, rPath acts as a software distribution hub (Figure 4.) for controlled 
reuse of application, OS, middleware and other system artifacts. From this hub, version 
controlled system components can be reused (directly from rPath or by populating the 
newScale service catalog) to construct new systems and business services that are consistent, 
compliant and dependency complete. These business services are ready to deploy to any 
ǇƘȅǎƛŎŀƭΣ ǾƛǊǘǳŀƭ ƻǊ ŎƭƻǳŘ ŜƴǾƛǊƻƴƳŜƴǘ ŀƴŘ ǘƘŜȅΩǊŜ Ŝŀsy to update, patch, roll back or 
regenerate automatically and on demand. 
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These centrally managed system components are integrated back through their software 
supply chainτcustom, commercial, and open source. As changes are made to these software 
sources, they can be easily flowed through rPath and propagated across deployed systems and 
business services. rPath automates four key functions for IT system deployment and 
maintenance:  
 
1. Automated generation of images for rapid deployment to physical, virtual or cloud targets 
2. Automated updates and rollbacks 
3. Compliance reporting and remediation 
4. Controlled lifecycle promotion  
 
rPath provides a unique model-driven and version-controlled approach to release automation.  
 
Model-driven 
 
Unlike script-based automation solutions, rPath deeply models the entire software stack as a 
detailed manifest, providing a canonical description of all of the software, dependencies, 
configurations, and policies relevant to a specific system. 
 
rPath generates this manifest via two automated functions that rPath performs natively: 
(1) Dependency discovery/resolutionτrPath automatically discovers and resolves the entire 
dependency chain, ensuring that systems are complete and ready to deploy; 
(2) Enforcement of IT policiesτrPath allows IT to define and enforce build-time policies to 
ensure conformance to corporate and regulatory standards and best practices. 
 
This model becomes the basis for generating images for rapid provisioning and conflict-free 
system updates across any physical, virtual or cloud-based environment. 
 
Version-controlled 
 
rPath is the only vendor that offers a fully version-controlled release automation solution. rPath 
isn't a source code control management (SCCM) system. Rather, it borrows many of the key 
principles from source code control, providing deep control to management of deployed 
software systems for managing scale and change. 
 
With rPath, every system artifact is versioned: 
¶ Application components 
¶ OS components 
¶ Middleware components 
¶ Policies 
¶ Configurations 
¶ Installation Scripts 
¶ Manifests 


