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FOR LOWEST COST AND GREATEST AGILITY, CHOOSE SOFTWARE-
DEFINED DATA CENTER ARCHITECTURES OVER TRADITIONAL 

HARDWARE-DEPENDENT DESIGNS 

AUGUST 2014 

The era of the software-defined data center is upon us. The promise of a software-
defined strategy is a virtualized data center created from compute, network and 
storage building blocks. A Software-Defined Data Center (SDDC) moves the 
provisioning, management, and other advanced features into the software layer so 
that the entire system delivers improved agility and greater cost savings. This 
tectonic shift in the data center is as great as the shift to virtualized servers during 

the last decade and may prove to be greater in the long run.  

This approach to IT infrastructure started over a decade ago when compute virtualization - through 
use of hypervisors - turned compute and server platforms into software objects. This same approach 
to virtualizing resources is now gaining acceptance in networking and storage architectures. When 
combined with overarching automation software, a business can now virtualize and manage an entire 
data center. The abstraction, pooling and running of compute, storage and networking functions, 
virtually, on shared hardware brings unprecedented agility and flexibility to the data center while 
driving costs down.  

In this paper, Taneja Group takes an in-depth look at the capital expenditure (CapEx) savings that can 
be achieved by creating a state-of-the-art SDDC, based on currently available technology. We 
performed a comparative cost study of two different environments: one using the latest software 
solutions from VMware running on industry standard and white label hardware components; and the 
other running a more typical VMware virtualization environment, on mostly traditional, feature rich, 
hardware components, which we will describe as the Hardware-Dependent Data Center (HDDC). The 
CapEx saving we calculated were based on creating brand new (Greenfield) data centers for each 
scenario (an additional comparison for upgrading an existing data center is included at the end of this 
white paper).  

Our analysis indicates that a dramatic cost savings, up to 49%, 
can be realized when using today’s SDDC capabilities 
combined with low cost white-label hardware, compared to a 
best in class HDDC. In addition, just by adopting VMware 
Virtual SAN and NSX in their current virtualized environment 
users can lower CapEx by 32%. By investing in SDDC 
technology, businesses can be assured their data center 
solution can be more easily upgraded and enhanced over the 
life of the hardware, providing considerable investment 
protection. Rapidly improving SDDC software capabilities, 
combined with declining hardware prices, promise to reduce 
total costs even further as complex embedded hardware 
features are moved into a more agile and flexible software 
environment.  
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Depending on customers’ needs and the choice of deployment model, an SDDC architecture offers a 
full spectrum of savings. VMware Virtual SAN is software-defined storage that pools inexpensive hard 
drives and common solid state drives installed in the virtualization hosts to lower capital expenses 
and simplify the overall storage architecture. VMware NSX aims to make these same advances for 
network virtualization by moving security and network functions to a software layer that can run on 
top of any physical network equipment. An SDDC approach is to “virtualize everything” along with 
data center automation that enables a private cloud with connectors to the public cloud if needed. 
 

THE ARCHITECTURE USED FOR OUR COMPARISION 

For the sake of this study we chose VMware as the standard for SDDC and used software components 
from VMware that would operate in a purely SDDC environment. Even though SDDC software can run 
on any of the major system vendors’ hardware platforms, we decided to add an SDDC scenario using 
white-label hardware to see how far we could extend the savings benefit. This approach makes sense, 
since the current trend for many of the very large cloud service providers is to use similar white-label 
hardware components. Below is a high-level block diagram of a realistic 2,500 VM data center that 
was used as the blueprint for the cost comparisons in this paper. 

  

Data Center Component Selection and Approach 
In designing a 2,500 VM data center, we selected prominent vendors wherever possible, and for 
sizing purposes, applied generally accepted best practices for characteristics such as network 
capacity, VM density, and storage per VM. The examples and parameters we picked could just as 
easily be modified and changed for any specific data center design; however, we believe this design 
represents a realistic data center. In cases where we had to choose between similar software 
management packages, we chose the one that could operate across all data center scenarios equally, 
to minimize functional differences. Below are the architectural diagrams and further details of the 
scenarios we chose for our comparative cost study. 

 

Figure 1: 2,500 VM Data Center Basic Building Blocks 
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Figure 2: HDDC Architecture for a 2,500 VM Greenfield Deployment  

 

Figure 3: SDDC Architecture for a 2,500 VM Greenfield Deployment 
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Network Services 

The network is built using a spine and leaf topology with no oversubscription. Typically two leaf 
switches are installed on top of each compute or storage rack and the switches are also routed back 
to the spine switches to create a mesh topology across all racks. The spine switches have enough 
throughput capacity to handle all the services needed between racks, along with a generous amount 
of bandwidth available for the application. In all three scenarios, the networking architecture uses a 
“non-blocking” or “non-oversubscribed” networking fabric, which enables the best throughput and 
higher performance for any application. Included in the network architecture are application load 
balancers and firewalls, which are useful for providing application quality of service and securely 
micro-segmenting applications, application tiers, and users from each other. For the HDDC we used 
popular appliances that the hardware providers recommend to perform the load balancing and 
firewall services. Below are our selections for the network services.  

Network Service HDDC  SDDC SDDC white-label  

Spine Switch 
CISCO Nexus 9500  
ACI Spine Switch  

CISCO Nexus 9500  
36p 40GE 

Quanta QuantaMesh 
T5032 32p 40GE  

Leaf Switch 
CISCO Nexus 9300 
ACI Leaf Switch 

CISCO Nexus 9300 
48p 1/10GE 

Quanta QuantaMesh 
T3048 48p 10GE  

Application Load 
Balancer  

F5 BIG-LTM-7000S VMware NSX 

Firewall CISCO ASA5585-S60-2A-K9 VMware NSX 

Network Control 
and Management 

CISCO ACI VMware NSX 

Compute Services 

The compute services were split in a two-tiered configuration, each using 12-core servers. Our 
reference data center was designed with 33% of the VMs in Tier 1 and 67% in Tier 2 (test-dev 

Figure 4: SDDC Architecture for a 2,500 VM Greenfield Deployment using white-label hardware 
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workloads or applications that are not business critical). For Tier 1 workloads, we used a 12 VM per 
CPU configuration along with generous memory for those VMs, for example 15GB per VM. For Tier 2 
workloads, we consolidated the number of VMs per CPU to 18 VMs per CPU for HDDC and 16 VMs per 
CPU for SDDC. Each Tier 2 VM uses half the memory when compared to Tier 1 VMs. For the SDDC 
scenario we are assuming a lower consolidation ratio than HDDC due to the overhead of Virtual SAN 
and NSX. Below are our selections for the compute services.  

Compute Service HDDC  SDDC  SDDC white-label 
Compute for Tier 1  
(33% - 825 VMs) 

CISCO UCS 5108 
with B200 M3 Blades 

Cisco UCS C240 M3  
2U 2-Socket Servers 

SuperMicro  
2U 2-Socket Servers 

Compute for Tier 2  
(67% - 1675 VMs) 

CISCO UCS 5108 
with B200 M3 Blades 

Cisco UCS C240 M3  
2U 2-Socket Servers 

SuperMicro  
2U 2-Socket Servers 

VMs per CPU 12 VMs/CPU (Tier 1) 
18 VMs/CPU (Tier 2) 

12 VMs/CPU (Tier 1) 
16 VMs/CPU (Tier 2) 

12 VMs/CPU (Tier 1) 
16 VMs/CPU (Tier 2) 

Compute Virtualization 
and Management  

VMware vCloud Suite Enterprise and device management software 
from the compute suppliers 

Storage Services 

Storage provider and architecture options vary widely for Tier 1 storage, and associated pricing tends 
to also vary greatly depending on how feature rich you decide to configure the storage. We used 
externally shared, network based Tier 1 storage for this comparative study as it allowed us to keep 
the networking and compute services similarly configured across both scenarios. We could easily 
have used a Fibre Channel SAN for external storage, which would have made the cost savings for 
SDDC even more dramatic, but the configuration complexity would also have increased. Software-
defined storage is most often used with test-dev and Tier 2 workloads today, so we chose this 
technology for our Tier 2 storage. In our comparative study we did not use a specific product for 
external storage; instead we used a more general dollars-per-gigabyte approach to costing this 
category. This will enable a customer looking to apply this study to their own situation to insert their 
favorite supplier or change to a Fibre Channel SAN. Below are our selections for storage services. 

Storage Service HDDC  SDDC SDDC white-label 
Storage for Tier 1  
(100 GB per VM, high IOPs per VM, 
feature rich data services) 

Very high performing and feature rich external networked 
storage 

Storage for Tier 2  
(100 GB per VM, medium IOPs per VM) 

High performing external NFS 
VMware Virtual 

SAN 
Storage Management  VMware vCloud Suite Enterprise and device 

management software from the storage suppliers 

Overall Virtualization and Data Center Automation Software 

VMware was the choice for platform virtualization services given VMware’s current leadership in this 
category for HDDC and SDDC. In the case of SDDC, we decided to go with VMware vCloud Suite 
Enterprise, which can automate many of the administrative tasks in today’s data center infrastructure 
environment. In the case of HDDC we chose VMware vCloud Suite Enterprise along with UCS Director.  
 

HDDC VERSUS SDDC DETAILED COST ANALYSIS  

Next we performed a detailed comparative cost analysis between the HDDC and the SDDC scenarios. 
In the technology arena, prices can change frequently and there is no standard discount for any given 
sales situation. Therefore, we used publicly available, current list prices for our cost comparison and 
what follows is a snapshot of that comparison. Our cost comparison is based on current list prices for 
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the principle components needed to build a new data center. When we call out a unit of compute, it 
includes the latest, actual prices for memory, CPUs, networking cards, etc. For blade technology we 
built a complete blade chassis, with its infrastructure components, and then divided that cost by the 
number of blades to determine an individual unit price of a blade.  

HDDC Cost Details 
Below is a detailed cost breakdown for the 2,500 VM HDDC scenario.  

HDDC Network CapEx Details 

Service Description Quantity List Price Subtotal

Spine Switch
Cisco Nexus 9500 ACI Spine switch with 36p 

40G QSFP with software and chassis
2 $150,000 $326,000

Leaf Switch
Cisco Nexus 9300 with 48p 1/10G SFP +  1 

uplink module and ACI software
8 $57,000 $456,000

ACI Infrastructure Cisco APIC Controller Appliance and Software 1 $40,293 $40,293

Firewall/Security Cisco ASA 5585-X 40 Gbps Firewall 8 $240,000 $1,920,000

Load Balancers F5 Big IP 40 Gbps Load Balancer 4 $85,000 $340,000

Components 40 GigE Transceiver 192 $2,995 $575,040

Components 10 GigE Transceiver 672 $995 $668,640
$4,325,973

Network CapEx

Network Totals  

We chose to use Cisco’s Application Centric Infrastructure (ACI), which is a software-defined 
networking (SDN) technology. Cisco ACI provides open network interfaces that enable a partner 
ecosystem. In essence, Cisco ACI is a way to programmatically automate Cisco networking, but it does 
not abstract the network hardware infrastructure itself. The automation and policy engines for the 
ACI compatible networking products are managed through an Application Policy Infrastructure 
Controller (APIC) appliance, which is also included in the HDDC costs.  

The base networking topology includes a spine and leaf approach that is ACI compatible. The leaf 
node cost includes the uplink module for connecting to the spine and the associated software 
enablement license. The Cisco ASA firewall appliances are sized to support 30% of the total 
bandwidth consumed by applications in the datacenter. This bandwidth can be used for both 
horizontal and vertical isolation and security. The F5 load balancers were sized to cover 10% of the 
total application bandwidth in the datacenter and are used for maintaining consistent quality of 
service. This study assumes that the applications have been integrated into the ACI infrastructure and 
will be managed by the APIC controller.  

Note that the network CapEx shown earlier does not include the additional cost of perimeter firewall 
since it is a component common to the security architecture of both HDDC and SDDC 

HDDC Compute CapEx Details 

Service Description Quantity List Price Subtotal

Tier 1 Compute CISCO UCS 5108 with B200 M3 Blades 35 $31,537 $1,103,788

Tier 2 Compute CISCO UCS 5108 with B200 M3 Blades 47 $31,537 $1,482,229

$2,586,017

Compute CapEx

Compute Totals  

Price per UCS B200 M3 blade includes an average cost for the UCS 5108 chassis infrastructure 
overhead needed to house the blades. Each blade includes two 12-core Intel E5-2697 v2 processors 
and 256GB of RAM. The VM sizing assumption is 12 VMs per CPU for Tier1 and 18 VMs per CPU for 



 

Copyright  2014 The Taneja Group, Inc. All Rights Reserved. 7 of 16 
87 Elm Street, Suite 900  Hopkinton, MA  01748  T: 508.435.2556  F: 508.435.2557 www.tanejagroup.com  

 

Technology Brief 

Tier 2 along with three extra blades for management overhead. The compute CapEx above does not 
include the cost of guest OS licenses since it is common to both HDDC and SDDC.  

HDDC Storage CapEx Details 

Service Description

Quantity 

(VMs) Price/GB Subtotal

Tier 1 Storage
Very high performing and feature rich 

external storage 
825 $10 $825,000

Tier 2 Storage High Performing external NAS 1675 $6 $1,005,000

$1,830,000

Storage CapEx

Storage Totals  

All storage is sized at a 100GB effective capacity per VM on average. The Tier 1 storage is based on 
external network storage with very high IOPs capability and a rich data services feature set. Included 
in the storage is enough capacity to enable snapshot and replication techniques for data protection. 
The Tier 2 storage is high performance; however, features and associated overhead for data 
protection have been reduced.  

HDDC Virtualization and Automation CapEx Details 

Service Description

Quantity 

(CPUs) List Price Subtotal

Virtualization  

and Automation 

Platform

VMware vCloud Suite Enterprise + vCenter 164 $11,495 $1,895,170

$1,895,170

Virtualization and Automation Software CapEx

Virtualization and Automation Software Totals  

VMware vCloud Suite Enterprise includes all the needed virtualization and data center automation 
features in one price. We included the cost of setting up a vCenter environment as well. The price is 
based on a per CPU pricing model.  

HDDC Summary of All CapEx 

Item Costs

Virtualization and Automation 

Software CapEx
$1,895,170

Storage CapEx $1,830,000

Network CapEx $4,325,973

Compute CapEx $2,586,017

Total CapEx $10,637,160

Summary of HDDC Costs

 

Summary of the costs above shows that the CapEx can be significant for a 2,500 VM HDDC. 
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SDDC Cost Details 
Below is a detailed cost breakdown for the 2,500 VM SDDC scenario. 

SDDC Networking CapEx Details 

 

Service Description Quantity List Price Subtotal

Spine Switch
Cisco Nexus 9500 Spine switch with 36p 40G QSFP 

with  software and chassis
2 $118,000 $236,000

Leaf Switch
Cisco Nexus 9300 with 48p 1/10G SFP +  1 uplink 

module and software
6 $44,000 $264,000

Components 40 GigE Transceiver 144 $2,995 $431,280

Components 10 GigE Transceiver 448 $995 $445,760
$1,377,040

Network CapEx

Network Totals  

We chose VMware NSX as the SDDC data center network virtualization technology. NSX virtualizes 
the networking in such a way that advanced features like firewall, security, and load balancing can all 
be virtualized. This allows for the basic networking infrastructure hardware to be simplified and the 
complexity of advanced networking features to be configured and executed within the NSX software 
stack.  

The base networking topology includes the same spine and leaf approach used in the HDDC scenario; 
however, we have removed the APIC appliances and ACI optional software since ACI will not be 
needed. We also removed any extra components needed to support the appliance-based firewalls and 
load balancers. Additionally, the cost of physical perimeter firewalls and physical application load 
balancers, components have not been included because they are common to the security and network 
architectures of both HDDC and SDDC . 

SDDC Compute CapEx Details 

Service Description Quantity List Price Subtotal

Tier 1 Compute Cisco UCS C240 M3S 2U 2-Socket Servers 35 $18,815 $658,523

Tier 2 Compute Cisco UCS C240 M3S 2U 2-Socket Servers 53 $27,727 $997,191

$1,655,714

Compute CapEx

Compute Totals  

Cisco UCS C240 2U 2-Socket servers were chosen as the mainstream servers for the SDDC. Each 2U 
server includes two 12-core Intel E5-2697 v2 processors and 256GB of RAM. The VM sizing 
assumption is 12 VMs per CPU for Tier1 and 16 VMs per CPU for Tier 2. In the case of the Tier 2 
computing, we included 6.4TB of direct-attached storage per unit to be used in conjunction with 
VMware’s Virtual SAN software to enable the Tier 2 storage solution. The 6TB effective raw storage 
per node is made up of 400GB of SSD cache and 6TB of HDD. In addition, we expanded the total 
number of servers in this scenario to account for the additional performance needed to run the extra 
infrastructure software that enables an SDDC. We subtracted out the cost of the HDD and SSD storage 
from the Tier 2 Compute CapEx (Virtual SAN servers) and accounted for those costs in the Storage 
CapEx table below. We also did not include the cost of acquiring guest OS licenses in the compute 
CapEx since guest OS licenses are common to both HDDC and SDDC. 
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SDDC Storage CapEx Details 

Service Description Quantity List Price Subtotal

Tier 1 Storage
Very high performing and feature rich external 

storage 
825 VMs $10 / GB $825,000

Tier 2 Storage Tier 2 Compute VMWare Virtual SAN Node Storage 53 servers $8,912 / Server $472,337

$1,297,337

Storage CapEx

Storage Totals

Tier 1 Storage - Calculated as $/GB per industry standard, assume 100GB per VM

Tier 2 Storage - $8,912 represents the cost of HDDs  and SSDs within VMware Virtual SAN nodes  

All storage is sized at a 100GB effective capacity per VM (average). The Tier 1 storage is based on the 
same criteria we described in the HDDC scenario. The Tier 2 external array storage used in HDDC has 
been replaced with software-defined storage (SDS) using VMware Virtual SAN. This technology 
allows for use of low-cost, direct attached storage as described in the compute section of the SDDC 
scenario. This approach allows storage capacity and performance to scale linearly with Tier 2 
compute resources. In the scale out storage approach, there is enough raw capacity to enable user-
defined copies of each virtual disk instance, which greatly enhances the data protection capability of 
the Tier 2 storage. The software license cost of Virtual SAN is accounted for in the virtualization and 
automation software CapEx section. The storage CapEx above includes the cost of Tier 1 storage and 
Tier 2 storage. Tier 2 storage uses direct attached HDDs and SSDs, which are components of the 
servers configured for Virtual SAN.  

SDDC Virtualization and Automation CapEx Details 

Service Description

Quantity 

(CPUs) List Price Subtotal

Virtualization  

and Automation 

Platform

VMware vCloud Suite Enterprise + vCenter 176 $11,495 $2,033,110

Network 

Virtualization
VMware NSX 176 $3,495 $615,120

Storage 

Virtualization
VMware Virtual SAN 106 $2,495 $264,470

$2,912,700

Virtualization and Automation Software CapEx

Virtualization and Automation Software Totals  

SDDC Summary of All CapEx  
 

Item Costs

Virtualization and Automation 

Software CapEx
$2,912,700

Storage CapEx $1,297,337

Network CapEx $1,377,040

Compute CapEx $1,655,714

Total CapEx $7,242,791

Summary of SDDC  Costs

 

Looking at the summary of all CapEx, we see that network and storage costs are dramatically reduced 
with the introduction of an SDDC solution. This is due to the hardware functionality in network and 
storage transitioning to software. The savings generated from virtualizing physical hardware 
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functionality exceeds the costs for additional virtualization software. As a result, the network savings 
are 54% and storage savings are 40% compared to HDDC.  

SDDC White-label Hardware Cost Details 
Below is a detailed cost breakdown for the SDDC scenario using white-label hardware. 

SDDC White-label Hardware Networking CapEx Details 

Service Description Quantity List Price Subtotal

Spine Switch Quanta QuantaMesh T5032 32p 40GE 2 $9,000 $18,000

Leaf Switch Quanta QuantaMesh T3048 48p 10GE 10 $5,995 $59,950

Switch Software 40G Switch Cumulus Linux (Premium 5yr) 2 $1,299 $12,990

Switch Software 10G Switch Cumulus Linux (Premium 5yr) 10 $999 $49,950

Components 40 GigE Transceiver 120 $1,346 $161,520

Components 10 GigE Transceiver 448 $475 $212,800
$515,210

Network CapEx

Network Totals  

For the white-label network hardware we chose QuantaMesh networking, implemented in a similar 
spine and leaf approach as we used for the previous SDDC scenario. We modified the switch topology 
slightly to adjust for the differences between Cisco Nexus switches and the specified Quanta switches. 
We also chose white-label transceivers, which are significantly lower in cost than their HDDC 
counterparts.  

SDDC White-label Hardware Compute CapEx Details 

Service Description Quantity List Price Subtotal

Tier 1 Compute SuperMicro SuperServer 2U 2-Socket Servers 35 $11,563 $404,705

Tier 2 Compute SuperMicro SuperServer 2U 2-Socket Servers 53 $14,927 $612,839

$1,017,544

Compute CapEx

Compute Totals  

SuperMicro SuperServer 2U 2-Socket servers were chosen as the white-label servers for the SDDC. 
Each 2U server includes the same two 12-core Intel E5-2697 v2 processors and 256GB of RAM as 
used in the previous SDDC scenario. Similarly, the direct attach storage configuration for the Tier 2 
servers are identical to the previous SDDC scenario. Server quantities for additional performance, 
HDD and SSD storage cost accounting, and guest OS costs are treated the same way as in the previous 
SDDC scenario. 

SDDC White-label Hardware Storage CapEx Details 

Service Description Quantity List Price Subtotal

Tier 1 Storage
Very high performing and feature rich external 

storage 
825 VMs $10 / GB $825,000

Tier 2 Storage Tier 2 Compute VMware Virtual SAN Node Storage 53 servers $3,364 / Server $178,292

$1,003,292

Storage CapEx

Storage Totals

Tier 1 Storage - Calculated as $/GB per industry standard, assume 100GB per VM

Tier 2 Storage - $3,364 represents the cost of HDDs  and SSDs within VMware Virtual SAN nodes  

The storage architecture for the white-label SDDC scenario is identical to that of the previous SDDC 
scenario. However, the white-label scenario costs less due to the reduction in disk costs within the 
Virtual SAN nodes.  
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SDDC White-label Hardware Virtualization and Automation CapEx Details 

Service Description

Quantity 

(CPUs) List Price Subtotal

Virtualization  and 

Automation Platform
VMware vCloud Suite Enterprise + vCenter 176 $11,495 $2,033,110

Network Virtualization VMware NSX 176 $3,495 $615,120

Storage Virtualization VMware Virtual SAN 106 $2,495 $264,470

$2,912,700

Virtualization and Automation Software CapEx

Virtualization and Automation Software Totals  

The virtualization and automation software costs are identical in both SDDC scenarios. 

SDDC White-label Hardware Summary of All CapEx 

Item Costs

Virtualization and Automation 

Software CapEx
$2,912,700

Storage CapEx $1,003,292

Network CapEx $515,210

Compute CapEx $1,017,544

Total CapEx $1,532,754

Summary of SDDC (white-label hardware) Costs

 

Looking at the summary of all CapEx, we see that network and storage costs are even more 
dramatically reduced with the introduction of an SDDC white-label hardware solution. This is not 
only due to the hardware functionality in network and storage transitioning to software but also due 
to the use of white-label hardware, something that is realistically possible only with an SDDC. The 
savings generated from virtualizing physical hardware functionality exceeds the costs for additional 
virtualization software. As a result, the network savings are 88% and storage savings are 45% 
relative to HDDC.  
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Summary of Cost Analysis 
Below is summary of all costs across the three scenarios. 

 

   

Item HDDC SDDC

SDDC (white-

label 

hardware)

Virtualization and Automation CapEx $1,895,170 $2,912,700 $2,912,700

Storage CapEx $1,830,000 $1,297,337 $1,003,292

Network CapEx $4,325,973 $1,377,040 $515,210

Compute CapEx $2,586,017 $1,655,714 $1,017,544

Total Costs $10,637,160 $7,242,791 $5,448,746

Dollars Saved $3,394,369 $5,188,414

Cost per VM $4,255 $2,897 $2,179

Percent Savings 32% 49%

Summary of HDDC versus SDDC cost analysis

 

Several observations stand out as we analyze the scenarios for a 2,500 VM data center. From a cost 
perspective, the biggest savings come in the area of network virtualization. One of the reasons for this 
is the supplier competition in this space has been very limited in the past and networking hardware 
profit margins are significantly higher than the corresponding margins for industry standard 
compute or storage hardware. Although not captured in our study, network virtualization offers 
businesses even greater potential cost savings. Networking has been challenging for businesses to 
manage due to the complexity of current network designs and networking’s wide-reaching impact, 
even beyond the data center. This is especially true in the area of security services. Numerous 
specialized networking appliances have proliferated the data centers and businesses now have 
significant network management and administration overhead. In addition to the significant CapEx 
savings shown in this study, businesses can reduce operational expenses by going to a simplified and 
converged networking hardware infrastructure using VMware NSX.  

As you move further toward a white-label hardware approach, the contributions from compute, 
networking, and storage to the overall data center costs become much more balanced. This improved 
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financial model is currently taken advantage of by many of the leading cloud service providers in the 
industry as they typically use a scale out architecture based on white-label hardware.  
 

ADDITIONAL BENEFITS OF A SOFTWARE-DEFINED DATA CENTER APPROACH 

In addition to the quantifiable capital expense savings we have addressed so far, there are qualitative 
elements that will benefit businesses that choose to adopt an SDDC solution.  

A Software-Defined Data Center can be an Evolutionary Approach 

Though presented as a revolutionary and holistic approach to data center architecture, an SDDC 
solution can be implemented in stages at the discretion of IT. Many organizations are already well 
along the SDDC journey today. If we look at the fundamental compute virtualization that began over a 
decade ago, we can see the rise of networking and storage virtualization as a continuation of the 
benefits of data center virtualization.  

An HDDC approach to data center architecture will still provide many of the same features and 
capabilities of an SDDC approach, but at a significantly higher cost point. Customers can choose to 
implement an SDDC approach to address part or all of their networking and storage needs as they see 
fit, without compromising their capabilities.  

A Software-Defined Data Center is Agile 

Another benefit of SDDC architecture is that it reduces the risk of over-provisioning. With virtualized 
networking and storage, it is no longer a requirement to size an environment with dedicated 
hardware for specialized functions.  

For example, a business will traditionally buy a large storage array with a plan to grow into it over 
time, only to find later it is significantly under-utilized. And, when the time comes to add more 
capacity, there is usually new technology available that is both faster and less expensive. With scale 
out modular storage like Virtual SAN from VMware, a business can grow storage capacity in 
conjunction with compute capacity. Businesses benefit from being able to add both compute and 
storage capacity at the latest and greatest cost-performance prices on the market. One only has to 
look at the dramatic reduction in SSD prices to see there is significant benefit to delaying storage 
purchases as long as possible.  

Another example of over-sizing is with dedicated hardware networking appliances. Purpose-built, 
network appliances emerged when it was not feasible to divert compute resources from application 
workloads to network services. Now with compute resources abundantly available, moving advanced 
networking features into the virtualized software layer makes sense to reap benefits similar to those 
of virtualizing compute and storage resources. When we sized our load balancers and firewall 
technology in the HDDC scenario, we had to size them based on the estimated overall throughput 
capacity required. It is extremely difficult to correctly estimate this requirement up front, when the 
capital acquisition budget is usually available. 

With SDDC technology, you can scale all three of your basic data center infrastructure services - 
compute, storage, and networking - linearly as your data centers expand, taking the guesswork out of 
complex sizing equations. As a result, businesses save not only on total CapEx and service costs; they 
can even delay some purchases until they actually need the extra resources. 
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TANEJA GROUP OPINION  

It is time to embrace a Software-Defined Data Center as the focus of a data center transformation. 
Based on the combined advances made over the past few years in the areas of network virtualization 
and scale out storage virtualization, the cost savings and improved agility are just too large to ignore.  

VMware has assembled an impressive set of technologies that can put the promise of a Software-
Defined Data Center into the hands of any business looking to maximize agility at the lowest cost. 
VMware Virtual SAN moves storage management in to the hypervisor layer, easing administration 
and enabling storage to be provisioned on the fly at the same time as VMs. VMware NSX provides 
similar benefits for network virtualization, allowing users to set up complex security profiles and 
network quality of service directly inside the virtualization platform. The timing could not be better 
for network virtualization because the need for micro-segmenting individual departments and 
applications from each other, as well as micro-segmenting at the VM level to achieve zero-trust 
security, has significantly increased. Today’s news headlines are brimming with more and more 
security breaches, from which it often costs businesses 
millions of dollars to recover.  

In this comparative cost study we demonstrated how a 
business could save millions of dollars and nearly 50% in 
CapEx cost savings over the traditional hardware-
dependent approach. Whether you decide to save millions 
of dollars tomorrow or just start saving thousands of 
dollars today, the agility of a Software-Defined Data Center 
architecture means transforming a data center can come in 
increments of any size. The storage and networking 
virtualization technologies that VMware has packaged 
together, as options to accompany their industry leading 
compute virtualization platform, allow for an evolutionary 
journey to a fully Software-Defined Data Center. However, 
ten years from now, we may look back on this moment and 
note that SDDC was just as revolutionary for data centers 
as compute virtualization was in the decade before. 

 
 

 

 

Upgrading an Existing Data Center to an SDDC 

Many businesses will upgrade an existing data center. Therefore, we outlined a data center 
transformation in which only a portion of the infrastructure hardware needs to be refreshed. Building 
on the 2,500 VM data center example already outlined in this paper, we developed a comparative 
scenario in which a portion of a data center is either transformed to a state-of-the-art SDDC or 
upgraded to the latest hardware using HDDC technology. We chose the following scenario as a 
realistic example even though each business will pursue a unique journey to build out a more modern 
data center to suit their specific business need or use-case. 
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Upgrade Scenarios: 

Upgrade  Area 
Current 
Situation 

HDDC SDDC  
SDDC white-
label hardware 

Compute Tier 1 
Recently 
upgraded, 33% 
of VMs 

No change needed 

Storage Tier 1 
Recently 
upgraded, 33% 
of VMs 

No change needed 

Networking  

10 & 1 GigE 
networking that 
needs refresh. 
Some firewalls 
and load 
balancers exist 

Upgrade to 40 & 
10 GigE Cisco 
Nexus 9K 
networking with 
full ACI compliant 
infrastructure, 
firewalls, and load 
balancing 

Upgrade to 40 
& 10 GigE 
brand name 
networking 
hardware and 
VMware NSX 

Upgrade to 40 & 
10 GigE White-
label networking 
hardware and 
VMware NSX 

Compute Tier 2 
Aging blade 
technology, 
67% of VMs 

Upgrade to Cisco 
UCS blade 
infrastructure 

Upgrade to 2U 
2-socket 
brand name 
servers with 
direct attach 
storage 

Upgrade to 2U 2-
socket White-
label servers with 
direct attach 
storage 

Storage Tier 2 

Aging external 
NFS storage 
array, 67% of 
VMs 

Upgrade to high 
performance 
external NFS  
storage array 

Upgrade to an 
SDS using 
VMware 
Virtual SAN 

Upgrade to an 
SDS using 
VMware Virtual 
SAN 

Virtualization and 
Automation 
Software 

VMware 
vSphere 
Enterprise Plus 

Upgrade to 
VMware vCloud 
Suite Enterprise; 
ACI software, UCS 
Director 

Upgrade to VMware vCloud Suite 
Enterprise; Virtual SAN; NSX 

 

Below are the summary results of a detailed cost analysis performed on the above scenarios.  

                                                     

.  

58% 

42% 
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Summary of HDDC versus SDDC cost analysis 

Item HDDC SDDC 

SDDC            
(white-label 

hardware) 
Virtualization and 
Automation 
CapEx 

$1,379,390 $2,359,180 $2,359,180 

Storage CapEx $1,005,000 $472,337 $178,292 

Network CapEx $4,325,973 $898,640 $281,874 

Compute CapEx $1,482,229 $997,191 $612,839 

Total Costs $8,192,592 $4,727,348 $3,432,185 

Dollars Saved   $3,465,244 $4,760,407 

Cost per VM $3,277 $1,891 $1,373 

Percent Savings   42% 58% 

 

Even though we upgraded the entire Tier 2 infrastructure to the state of the art technology for both 
the HDDC and SDDC scenarios, it is worth noting that, out of the two approaches, only the SDDC 
choice is extremely flexible in the timing of capital outlays. Instead of transforming a data center with 
very large chunks of hardware, businesses can start a transformation today using very reasonable 
bite-size increments. We recommend that businesses of all sizes try out an SDDC approach during 
their next data center upgrade cycle, because as this research demonstrates, they would have very 
little to lose and much to gain. 

ABOUT TANEJA GROUP 

Taneja Group’s mission is to deliver best-in-class technology analysis and consulting for the storage, serv-
er, virtualization and cloud markets to enable our clients to convert technology into business. We are a 
boutique firm of operational experts with both broad and deep expertise in storage systems and technolo-
gies, server and desktop hardware and software, virtualization platforms and appliances, cloud software 
and services, and physical and virtual infrastructure management solutions.  
 

For more information, please visit www.tanejagroup.com. 
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