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The Dell Technologies Proven Professional Certification program validates a wide range of skills and 

competencies across multiple technologies and products.   

From Associate, entry-level courses to Expert-level, experience-based exams, all professionals in or 

looking to begin a career in IT benefit from industry-leading training and certification paths from one of 

the world’s most trusted technology partners.  

Proven Professional certifications include: 

• Cloud 

• Converged/Hyperconverged Infrastructure 

• Data Protection 

• Data Science 

• Networking 

• Security 

• Servers 

• Storage 

• Enterprise Architect 

Courses are offered to meet different learning styles and schedules, including self-paced On Demand, 

remote-based Virtual Instructor-Led and in-person Classrooms. 

Whether you are an experienced IT professional or just getting started, Dell Technologies Proven 

Professional certifications are designed to clearly signal proficiency to colleagues and employers.  

Learn more at www.dell.com/certification  
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Introduction 

Data growth in backups is a reality as business needs change. In any backup environment it is important 
to size a solution with accurate capacity your customer would require to meet backup storage capacity 
requirements. Insufficient capacity and bandwidth to perform the backup can cause backups to lag, fail 
to complete or fill a backup device sooner than expected. Data Domain is a disk-based inline deduplication 
purpose built backup appliance that provides data protection and disaster recovery (DR). There are 
multiple factors to consider such as data type, data size, data reduction rate(deduplication), retention, 
backup schedule, etc. which affect the usable capacity of Data Domain. 

 
This article explores how these factors affect the capacity requirements of Data Domain, how to use the 
Solution Builder sizing tool to calculate the usable capacity of the Data Domain device, how to avoid sizing 
for incorrect usable capacity and the importance of Blue-Green charts for sizing. The main goal is to design 
the protection storage system with the accurate model and configuration that can store the required 
front-end data for the given customer requirements. 

 

Audience 

This article is intended for Dell Technologies sales and presales field personnel interested in gaining a 
high-level understanding of Data Domain and basic methodology /process /procedures to size a Data 
Domain appliance to best meet customer requirements and understand the core metrics that impact its 
performance. 
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Data Domain Overview 

Data Domain is disk-based Backup and Restore appliance, that provide data protection and disaster 

recovery (DR) in the enterprise environment. Data Domain is designed to reduce the amount of disk 

storage that is required to retain and protect data. All systems run on the Data Domain Operating 

System (DD OS), Data Domain system features ensure data integrity, reliable restoration, efficient 

resource usage, and ease of management.  

A main strength of Data Domain systems is that databases, Email servers, VM’s, Enterprise applications 

and other data sources and a broad range of backup and archival use cases can be protected on a single 

system. One of the key differentiators Data Domain systems offer is the ability to deduplicate and 

encrypt data inline as it is written to disk, providing a fast and secure solution.  

On the archival side, Data Domain systems can meet a variety of US and international compliance 

regulations for archive data with retention lock technology. Retention Lock protects selected files from 

being modified, over-written or deleted before a specified retention period expires. 

All data sent to a Data Domain system can be efficiently replicated to a secondary site for disaster 

recovery or to public, private or hybrid cloud for long-term retention.  

 

 

              Figure 1 - Data Domain  

 

Inputs for Sizing 

What is Sizing? 

Creating or developing a solution based on customer requirements. 

Sizing is performed based on analyzing, observing and gathering customer data from one or 

more sources of information.  
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Sizing Terminologies  

• Site: Location of the data center or place where the solution would be installed.  

• Front-End Data: The size of the primary data being protected currently by client applications, 

virtual machines, and systems. This would be the size of data you would want the solution to 

protect.  

• Period of Interest: The amount of time for which the solution is designed. Typically, 3- 5 years.  

• Data Type: Refers to the type of workload/source where the data is stored and what kind of 

data it is. Example: VM, DB, Filesystem, NAS.  

• Backup Schedule: The number of times you want to perform a backup. It could be Full or 

incremental backups in a week.  

• Retention: How long do you want to retain backup data on the device/storage. Example: 

number of weeks/days/ years or any combination of them.  

• Growth Rate (%): The percentage change of a specific variable within a specific time period. 

Example: The amount of data that has changed annually. It can be 5%, 10%, 20%, etc.  

• Daily Change Rate (%): The rate at which the data received from the backup application changes 

from backup to another backup, i.e. the amount of data that has changed from day 1 to day 2).   

• Backup Window: The time slot/window most suitable to back up data. It is a 

predefined/prescheduled time when the backup software is permitted to start the backup 

process on a computer system. 

• Initial Full Reduction: Amount of data that is reduced during the initial first full backup. 

• Sub Full Reduction: Amount of data that is reduced subsequently after the initial first full 

backup. (depends on backup schedule: Daily full backups)  

• Incremental Reduction: Amount of data that is reduced incrementally after the initial first full 

backup. (depends on backup schedule: Weekly full and daily incremental backups)  

 

 

Figure 2 - Important sizing formulas 
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4.3 DD ASUP and Fifer Script 

1. DD Auto Support (ASUP): Auto generated text file created by Data Domain OS and sent to Dell 

Technologies via e-mail or ESRS at a scheduled time each day.  

                             

                                                            Figure 3 - Sample DD ASUP report 

2. Fifer Script: These scripts save time and provide more in-depth data than Validate the Value. 

             

Figure 4 - Sample Data Domain Fifer Script 
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Data Domain Sizing Tool 

Solution Builder Overview  

Solution Builder, a Data Domain sizing tool, is a web-based application accessible anywhere on any 

device and is widely used by Data Protection presales/sales team to design solution for their customers. 

Solution Builder's interface will help you enter customer data and enable you to review potential 

solutions using different combinations of Data Protection Specialty (DPS) and Dell Technologies products 

and compare configurations. It is designed to reuse common information about customers' 

environments across all the products contained in the solution. By doing this, the user only needs to 

enter the information that is unique to the product being sized. 

Solution Builder Tool Compatibility 

Solution Builder supports sizing of the Data Domain, IDPA, PowerProtect with Data Domain, Avamar 

with Data Domain, NetWorker with Data Domain, Data Domain with third-party backup and recovery 

application, Avamar Data Store, Data Protection Advisor, Protect Point for VMAX and CloudBoost 

Connector.  

Exploring Solution Builder Options  

 

Figure 5 - Solution Builder Main Interface 

 

Figure 6 - Solution Builder Navigation Bar 
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                     Figure 7 - Options under Hamburg Menu 

Solution Builder Inputs 

• Site configuration details (Network, Read, Replication). 

• Details about various workloads to protect (FETB, growth rate, change rate, backup 

application, datatype, backup schedule) 

• Backup Retention and location of replicated copies, Specify CloudTier & Cyber Recovery 

Retention if enabled. 

• Duration of Backup and Replication Window 

• Additional Workload Options: 

 

                               

       Figure 8 - Additional Workload Options 

 

Solution Builder Output 

• Recommended Models / Sizes of backup target devices (such as Data Domain, 

repository for Cloud Tier or Cloud DR). 

• Analysis and charts: more in-depth details about the sizing solution, as well as charts 

and graphs that may better help visualize storage needs and requirements. 

• Recommended replication bandwidth. 
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Solution Builder Workflow 

1. Create a Solution. 

2. Add at least one Site to the Solution (Option available in Hamburger menu). 

3. Add at least one Workload to the Site (Option available in Hamburger menu). 

4. Click the Recommendations icon to view the Solution Recommendations.  

Multi-Edit Workloads 

It is tedious and time-consuming to edit each and every workload in a site, in order to simply modify the 

annual growth rate from 10% to 15%, or to change the backup schedule, or to replace the relationships, 

i.e. to enable replication between Production and DR, or to enable Cloud tier between the Source site 

and the Cloud Target or to move workloads to Cyber Recovery vault. This task is very time consuming 

when there are n number of workloads in a site. 

The above problem is solved by using the Multi – Edit Option available in Solution Builder. 

 

Figure 9 - Multi Edit Option Workflow 
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Example: To set up Replication context between Production and DR 

 

Figure 10 - To set up replication context using multi edit option 

Solution Collaboration 

▪ You can share your work with your colleagues by simply sending them the URL to the solution.  

▪ Recipients can then review it in read-only mode, or copy it to their My Solutions list so that they 

may make changes without affecting your original work.   

▪ A copy can be made by clicking the Copy to My Solutions button and then giving it a name.  

Blue-Green Charts for Sizing 

Blue Green charts corresponds with Solution Builder tool and is used as a tool to predict the 

yearly growth projection of the Data Domain system designed. 

Blue-Green chart Workflow 

1. Dataset: Enter the name of the workload being protected. 

2. Size (TB): Enter the size of the workload. 

3. Retention: Specify the retention period of each workload. 

4. Annual growth: Specify the annual growth of each workload 
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5. Data Protected and Space Required: Capture the above values for Data Protected and 

Space Required of the Blue Green chart from the Solution Builder for the corresponding 

years. 

 

Figure 11 - To capture data protected and space required value from Solution Builder 

Example: Assume a customer is looking for a 3-year solution and around 40 TB of Usable capacity. 

Considering growth rate, a Data Domain 6900 model is recommended. Now when we size the solution 

for this capacity and model type, the sizer recommends the solution mentioned in Figure 13 based on 

the assumptions shown in Figure 12. 

 

Figure 12 - Inputs for sizing (Both Blue-green and Solution Builder) 

Solution Builder Output: In this case, Solution Builder recommends DD6900 with 16.6TB 

Used/43.70TB Usable. (Note that Solution Builder output includes 15% Buffer) 
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Figure 13 - Solution builder output for the above assumption (Figure 11) 

Solution Builder URL for the Data Domain Sizing based on above assumptions: 

https://salestools.isus.emc.com/#/sb/15cf39a958f87ae68f189ff8b0636f99  

Blue Green Chart Output: The output obtained through Blue Green Chart is 14.2TB Used 

(without any buffer %) and it matches the Solution Builder Output. 

Solution Builder Output – 16.69TB Used  

With 15% Buffer, 0.15TB x 16.69TB = 2.50TB  

i.e.16.69TB – 2.50TB (Subtracting Solution Builder Output from the Buffer value) = 14.2 TB, 

which is same as Blue Green Output at the end of 3 years. 

 

Figure 14 - Blue-green chart output for the assumption (Figure -11) 

Data Protection Storage Capacity Projection graph  

Figure 15 depicts the 3-year Data Protection Storage Capacity Projection graph; Blue represents the data 

we are protecting, and Green represents the data getting stored using Data Domain. The graph clearly 

shows that after the data reduction techniques (compression and deduplication) less data protection 

storage is required to protect large amount of workload data. 

https://salestools.isus.emc.com/#/sb/15cf39a958f87ae68f189ff8b0636f99
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Figure 15 - Data Protection growth projection 

Other Best Practices for Sizing 

• Some requirements will not always be given, so you will need to make few assumptions.  

• Always document all assumptions you will be making. 

• Use DPS Integrated High IQ for Reduction Aggressiveness for DD to get better reduction values.  

• Typically, the Daily change rate is 1-2 % for VM’s, 3-5 % for Database, 1-2 % for NAS. However, 

there is no hard rule; it could be anything depending on the customer.  

• Always check recommendation for results driven by Storage/Performance and modify your 

solution accordingly.  

• File count/file size can significantly impact metadata storage required by backup application.  

• Generally, a customer should have at least two copies of their backup data. (Don’t forget 

Replication and Cyber Recovery).   

• Customers generally have long-term as well as short-term retention requirements.  

• Sizing is an Iterative exercise. It keeps changing!!  

Sizing for accurate capacity and performance 

Capacity and throughput planning are two critical aspects which determines how backup efficiency. 

Inadequate capacity and throughput planning can result in backup failure, backup lags or even data loss. 

Various factors need to be considered during capacity and performance planning, including: 

Capacity Planning  

The goal of capacity planning is to size a solution using the appropriate model and configuration which 

can accommodate the required data backups over a given period of time. 

The first step in capacity calculation is to capture the following sizing information: 

• Data Size: refers to amount of data in TB to be sized. 

• Data Type: refers to the type of data e.g., Filesystem, database, VMDK, etc. 

• Retention Policy: determines how long the data needs to be retained. 

• Schedule: refers to the frequency of backups. 

• Period of Interest: POI refers to period in years upfront for which you are sizing the solution, 

e.g. Solution Builder provides POI options from 1 month to 10 Years. 

• Growth rate: refers to average data growth year over year. 

• Change rate: refers to change in data, i.e. average percent of new data being backed up, e.g. 

Database data type has higher change rate compared to filesystem. 

Year 1 Year 2 Year 3 
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Using information collected about the backup system, you need to calculate capacity needed by 

understanding the amount of data (data size) to be backed up, the types of data, the size of a full 

(complete) backup, the number of copies of the data backed up, and the expected data reduction rates 

(deduplication). 

Please find the attached link to a common DPS questionnaire to collect your customer’s environment 

details for sizing : DPS_Questionnaire 

Factors affecting capacity 
 

1. Data Size 

2. Data type 

3. Data reduction rate (Deduplication)  

4. Change rate 

5. Retention 

NOTE: 

o Types of challenging (deduplication-unfriendly) datatypes include: 

• Compressed (multimedia, .mp3, .zip, and .jpg) 

• Encrypted data 

o Data reduction factors depend on the type of data being backed up.  

o Retention policies greatly determine the deduplication rate of a Data Domain system. Simple 

logic being the longer data is retained, the greater the data reduction that can be realized. For 

instance, a backup schedule where retained data is repeatedly replaced with new data results 

in little data reduction.  

Data Domain system model capacity 

Data Domain enables organizations to protect, manage and recover data at scale across their diverse 

environments. Dell Data Protection offers a comprehensive Data Domain portfolio to fit the 

requirements of organization’s of any size and use case.  

 

Figure 16 - Data Domain portfolio with Capacity and throughput details 

Depending upon the capacity required, choose an appropriate Data Domain model and configuration. 

Best practice is to be conservative in capacity planning. Therefore, apply your requirements against 

conservative ratings of the Data Domain system.  

https://inside.dell.com/servlet/JiveServlet/download/373488-90-1203393/DPS_Questionnaire.xlsx
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Keep in mind to always use: 

80% of model capacity i.e. factor a 20% buffer for capacity. 

Capacity % = (Required Capacity/Max usable system capacity) *100 

Example: Suppose a customer estimates they need 150 FETB to data for the next 3 years. Which Data 

Domain model would be suitable? 

Assuming 10% YoY growth on 180 TB at the end of 3rd year, about 200 TB of usable storage is needed. 

Starting off, consider DD6900.  

Max system usable capacity = 288 TB 

Required Capacity = 200 TB 

Therefore, Capacity%= (200/288) *100 = 69% 

If the capacity or throughput for a particular model does not provide at least a 20% buffer, calculate the 

capacity and throughput for a Data Domain model of the next higher capacity. For example, if the 

capacity calculation for a DD6300 yields a capacity percentage of 91%, only a 9% buffer is available. 

Thus, look at the DD6800 next to calculate its capacity. 

Keep in mind sometimes one model provides adequate capacity, but does not provide enough 

throughput, or the other way around. The model selection must accommodate both capacity and 

throughput requirements with an appropriate buffer. With that in mind, let’s explore factors affecting 

throughput performance and how to size based on throughput. 

Performance Planning 

While capacity is one aspect of sizing it is important not to neglect the throughput required for efficient 

backups. The below formula gives you the required throughput: 

Required throughput = Largest backup divided / backup window time 

For instance, for an unrestricted network of 1GB, with maximum bandwidth available (having a 

theoretical 260 GB per hour throughput), would take less than 1 hour to complete a backup.  

Note that if the network were sharing throughput resources during the backup window time, the 

amount of time required to complete the backup would increase considerably. 

It is also important to note the effective throughput is a result of both the Data Domain system and the 

network on which it runs. Hence, both these points in data transfer determine whether the required 

speeds are reliably feasible. Feasibility can be assessed by running network testing software such as 

iperf. 

Maximum throughput for each Data Domain model depends mostly on the number and speed capability 

of the network interfaces being used to transfer data. Some Data Domain systems have more and faster 

processors so they can process incoming data faster. 
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The number of network streams you may expect to use depends on your hardware model. To learn 

specific maximum supported stream counts, see the System Guide of that specific Data Domain model.  

Factors affecting Data Domain Performance 

Both external and internal factors affect Data Domain system performance in backup environments.  

▪ External Factors in the backup environment that often gate how fast data is sent to the Data 

Domain system. External factor bottlenecks do not affect the potential throughput of the Data 

Domain system.  

 

▪ Internal Factors reduce potential throughput of the Data Domain system. Internal factor 

bottlenecks require that specified values are addressed for potential sustained performance of 

the Data Domain system. Internal factors include: 

o Simultaneous streams 

o Garbage collection 

o Initial dataset backup speeds 

o Compression 

o High replication load 

o RAID re-build 

The number of simultaneous streams in a Data Domain system significantly effects its potential 

throughput. As shown in Figure 16, each Data Domain system model has a range of simultaneous stream 

counts for optimal throughput and peak efficiency.  

Data Domain systems are designed such that performance does not drop below 85% of peak throughput 

when more streams are used (up to the maximum number supported for the model and protocol). It is 

not recommended to run with more streams than the maximum supported values, as it is not tested and 

can reduce system performance. 

Garbage Collection (GC) refers to reclaiming space that unreferenced data segments use; also known as 

cleaning. Data segments become unreferenced due to backup application deletion policies. The cleaning 

process impacts Data Domain performance.  

Other internal factors include Initial dataset backup speeds, compression, RAID rebuilds, and high 

replication load. Ensure that you follow the most current best practice for each protocol. 

The number of disks in a Data Domain system is an important factor for the level of performance the 

system can achieve. 

Data Domain system model for Performance 

Similar to choosing an appropriate model to meet capacity requirements, let’s factor in performance 

requirement to choose an appropriate Data Domain model.  

Apply your requirements against conservative ratings (not the maximums) of a Data Domain system. 

Allow for a minimum 20% buffer in both capacity and throughput requirements: 

Throughput % = (Required throughput / maximum throughput of a particular model) * 100 
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With capacity, performance, and buffer all considered, this is a best practice for selecting a Data Domain 

model that is being implemented. 

Example: A customer estimates that they require 275-TB usable storage for backups over the next 5 

years. They require at least 15 TB/hour throughput to ensure that all data is backed up within their 

backup window. Which model of Data Domain suits their requirement? 

The customer could use the DD6900 if both DD Boost and Cloud Tier are used. Otherwise the DD9400 

would be the better choice both in terms of capacity and performance. 

Conclusion  

In any backup environment, it is critical to plan for adequate capacity and throughput. Planning ensures 

your backups complete within the time required and are securely retained for the needed times. The 

main goal in capacity planning is to design your system with a model and configuration that can store 

the required backup data for the specified retention period. To size an optimal solution, it is important 

to calculate the capacity and performance required. The methodology documented in this article will 

give sales and presales personnel an idea of how to quickly calculate capacity and performance metrics 

based on collected customer workload details, understand the metrics that impact performance and 

capacity of the backup solution, and how each metric is relatively dependent which ultimately helps 

drive their sales /presales opportunities. 
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