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About NEC Corporation 
 
NEC Corporation is a leader in the integration of IT and networking technologies. Its experience and 
presence of global resources, help to provide a combination of products and solutions, thus benefitting 
businesses and people around the world. NEC’s advanced technologies meet the complex and ever-
changing needs of its customers. Its 100 years of expertise in technological innovation empowers people, 
businesses, and society. 
 
NEC HYDRAstor is a scale-out grid storage system that is designed for efficient long-term retention of 
data and archival storage. The HS6 series supports massive seamless scalability from one node to 165 
nodes. It minimizes storage costs with customized configurations and modular growth to meet customer 
needs.  
 

 
 
About Milestone Systems 
 

Milestone Systems is a global leader in providing open platform IP video surveillance software. Milestone 

has provided easy-to-use, powerful video management software in more than 100,000 installations, 

worldwide. 

Milestone XProtect® provides open architecture products that are compatible with more IP cameras, 

encoders, and digital video recorders than any other manufacturer. Because Milestone provides an open 

platform, you can integrate today’s best business solutions and expand what’s possible with future 

innovations. Visit www.milestonesys.com for more. 

 
 
 
 
 

GENERAL DISCLAIMER 

All information, that includes but is not limited to, documentation, configuration calculations, installation and trouble-shooting advice, 

consultancy, and support services which may be provided within this document is delivered 'as is' without warranty of any kind. 

Unless otherwise agreed in writing between you and Milestone Systems A/S or its Affiliates, you, as the recipient, agree to assume 

the entire risk as to the results and performance achieved or not achieved by reliance on such information. Milestone Systems A/S 

and its Affiliates shall, to the extent allowed by law, assume no liability for the recipient’s reliance on such information and disclaims 

all warranties, whether express or implied, including but not limited to, the implied warranties of merchantability, fitness for a 

particular purpose, title and non-infringement, or any warranty arising out of any proposal, specification or sample with respect to the 

document. Furthermore, Milestone Systems A/S and its Affiliates shall not be liable for loss of data, loss of production, loss of profit, 

loss of use, loss of contracts or for any other consequential, economic or indirect loss whatsoever in respect of delivery, use or 

disposition from the content of this document. 

  

http://www.milestonesys.com/
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Introduction 
 
This report highlights the archiving performance results of certification tests performed on NEC 
HYDRAstor. This product was used for storing the archive database during this certification test. The 
Milestone Technology Partner (MTP) Certification program seeks to confirm that server, storage, and 
network solutions provided by qualified MTP vendors meet the performance benchmarks required to 
support the Milestone XProtect® VMS applications, and to measure the maximum performance available 
to Milestone customers if they choose to build a solution using certified MTP products.  
 
MTP certification effort includes: 

1. Building a test surveillance system by using the subject MTP product and gathering performance 
data while the system is in operation at benchmark levels.  

2. Testing the capacity to determine upper limits of performance for the certified MTP solution. 

   

Certified Products 

 

 NEC HYDRAstor HS6-4000A 

 Milestone XProtect® Corporate 2016 

 

 

 

 

 

 

 

 

NEC HYDRAstor HS6-4000A 
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Solution Architecture 
 

Topology 
 
The test surveillance system was assembled and installed at NEC testing laboratories. Although the 
purpose of the test was to certify NEC HYDRAstor as an Archive Video Database, other required 
components were included as well. The system included one XProtect Management Server, six 
Recording Servers, four Smart Clients, one Shared NEC SAN Storage solution as the Live Video 
Database, and HYDRAstor as an Archive Video Database. The network between each machine was 
Gigabit Ethernet, and recording servers and HYDRAstor used a bonding/teaming configuration to expand 
the network bandwidth.  The test topology is shown below. 
 
Video streams are generated on each Recording Server by using the Milestone load test tool. These 
video streams are sent across 8Gbps Fibre Channel and are recorded first on the NEC M100 SAN Disk 
Array that is attached to the Recording Server and then archived to NEC HYDRAstor for longer-term 
storage. After archiving to HYDRAstor, some archived video streams are replayed on Smart Clients. 

 

 
  

Live Video Database 
NEC M100 SAN Disk Array 
SAS 15krpm * 34 RAID10 

Archive Video Database 
NEC HYDRAstor 
4HN+3SN (v5.0.3) 

… 1Gbps * 6port bonding 

1Gbps * 2port 

teaming 

Recording 
Server 

FC 8Gbps 

Smart Client Smart Client Smart Client Smart Client 

Recording 
Server 

Recording 
Server 
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Server 

Recording 
Server 

Recording 
Server 

Management 
Server 

Certified Target 
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Server Configuration 
 
Server Information (Management Server & Recording Server & Smart Client) 
 

CPU Intel® Xeon® CPU 5160 @ 3.00GHz (2 processors) 
Core:2 

Memory 6.00GB 

OS Microsoft Windows Server 2012 Standard 

 
 
XProtect Tuning Information (Recording Server) 
 
To improve archiving performance, Milestone recommends tuning the of number of active archive threads 
and the recording file size. Changing these settings requires performing the following procedures: 
 

1. Stop the Recording Server services for all active Recording Servers. 
 

2. Edit  %ProgramData%\Milestone\XProtect Corporate Recording Server\RecorderConfig.xml for 
each active Recording Server. 

 
3. Change ‘low_priority_archive_thread_pool_size’ and ‘high_priority_archive_thread_pool_size’ to 

‘8’, to increase the number of archive threads. Or, simply match the number of cores available 
on the Recording Server CPU hardware. 

 

<thread_pools> 
<delete_thread_pool_size>2</delete_thread_pool_size> 
<low_priority_archive_thread_pool_size>8</low_priority_archive_thread_pool_size> 
<high_priority_archive_thread_pool_size>8</high_priority_archive_thread_pool_size> 

</thread_pools> 

 
4. Change ‘max_bytes_in_block_files’ to ‘536870912’ (512MB), to increase the size of recording 

file. This setting should match the formatted stripe size, or block size of the storage locations. 
 

<disk_utilization> 
<max_bytes_in_block_files>536870912</max_bytes_in_block_files> 
… 

</disk_utilization> 

 
5. Save the RecorderConfig.xml file. 

 
6. Restart the Recording Server Services. 
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Storage System Configuration 
 
M100 Configuration 
 

Storage 
Pool 

DISK 
TYPE 

Number of 
DISK 

RAID 
Logical 
Disk 

Size Usage 

Pool0 
SAS 
15Krpm 

32 RAID10 

LD1 741GB 
Live Video Database 
for the recording server #1 

LD2 741GB 
Live Video Database 
for the recording server #2 

LD3 741GB 
Live Video Database 
for the recording server #3 

LD4 741GB 
Live Video Database 
for the recording server #4 

LD5 741GB 
Live Video Database 
for the recording server #5 

LD6 741GB 
Live Video Database 
for the recording server #6 

 
HYDRAstor Configuration 
 
HYDRAstor has a single volume pool in the whole system. Each node has 48 TB (4TB SATA HDD * 12). 
For example, 4 HN + 3 SN configuration has 336 TB single volume pool. Filesystem is a logical structure 
for clients to access the HYDRAstor. The size of Filesystem can be configured by thin-provisioning. The 
default HYDRAstor filesystem size is 256 PB. We created filesystems to distribute each node as much as 
possible. 
 

Filesystem Node Size Usage 

fs1 HN0101 256PB 
Archive Video Database  
for the recording server #1 

fs2 HN0101 256PB 
Archive Video Database  
for the recording server #2 

fs3 HN0102 256PB 
Archive Video Database  
for the recording server #3 

fs4 HN0102 256PB 
Archive Video Database  
for the recording server #4 

fs5 HN0103 256PB 
Archive Video Database  
for the recording server #5 

fs6 HN0104 256PB 
Archive Video Database  
for the recording server #6 
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Results 
 
The MTP Certification program requirement is to meet or exceed the benchmark level of performance 
generated by the Milestone Server and Storage Calculator and to find a maximum performance level. 
 
The system using NEC HYDRAstor as Archive Video Database clears the MTP Certification program.  
 

 The benchmark test in 1 Mega Pixel Camera scenario requires the archiving of over 100 cameras 

- the system clears this test (102 cameras). 

 The maximum performance test in 1 Mega Pixel Camera scenario - the system achieved 270 

cameras. 

 The benchmark test in 3 Mega Pixel Camera scenario requires the archiving of over 100 cameras 

- the system clear this test (102 cameras). 

 The maximum performance test in 3 Mega Pixel Camera scenario - the system archived 102 

cameras. This is same number as the benchmark test. 

 
The test result is tabulated below: 
 

Test 
Scenario 

Number 
of 
Servers 

Video 
Resolution 

Individual 
Video 
Stream 
Size  
(Mbps) 

Number 
of 
Cameras  
/Server 

Number 
of 
Cameras 
/Total 

Average 
Archive 
Speed 
/Server 
(Mbps)  

Average 
Archive 
Speed 
/Total 
(Mbps)  

1M Camera 
Benchmark 

6 1270x720 8 17 102 136 816 

1M Camera 
Maximum 

6 1280x720 8 45 270 360 2,160 

3M Camera 
Benchmark 

6 2048x1536 24 17 102 408 2,448 

3M Camera 
Maximum 

6 2048x1536 24 17 102 408 2,448 

 
Smart Client applications were configured to replay recorded video stored on the NEC HYDRAstor in all 
tests, the number of replayed video streams per Smart Client was 24. The camera settings in each test 
are listed below: 

 H.264 codec 

 30% compression 

 25 FPS 

 
Based on the test results, NEC HYDRAstor as Archive Video Database is a certified MTP solution. 
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Appendix A 
 

NEC HYDRAstor Specifications 
 

NEC HYDRAstor is NEC’s extensively scalable distributed grid storage platform that has been built to 

modernize storage infrastructure to support long-term data retention. 

1. Scalable Grid Architecture 

HYDRAstor’s unique grid architecture delivers unrestricted, independent linear scalability of both 

performance and capacity. HYDRAstor’s two-tier design eliminates “disruptive technology 

refresh” and “legacy forklift upgrades” by replacing error-prone manual data migration with an 

automated process which recognizes new nodes and optimally distributes data and processing. 

HYDRAstor scales by using two node types. It uses Hybrid Node (HN) for expanding both 

performance and capacity, and Storage Node (SN) for expanding just capacity. HYDRAstor 

systems can scale from single-node systems for SME or remote offices to large grid systems with 

up to 165 nodes per system for large enterprises. Enterprise customers can customize the 

configuration based on their requirement by combining multiple HNs and SNs within the same 

grid system. 

2. Dynamic Auto-Provisioning  

HYDRAstor’s DynamicStor™ technology virtualizes all available storage resources into a 

common shared pool and dynamically allocates storage capacity as needed. DynamicStor 

eliminates the onerous task of provisioning, automatically allocating storage capacity on-the-fly, 

and balancing incoming data across storage resources spanning all nodes within the grid. 

DynamicStor ensures maximum capacity utilization by using dynamic capacity allocation and 

adaptive resource sharing. HYDRAstor supports a default filesystem size of 256PB per filesystem 

and dynamically allocates storage capacity as per requirement without any reconfiguration or 

user intervention. HYDRAstor also supports filesystem quotas, preventing or warning the user 

from exceeding pre-configured capacity thresholds. 

3. Online Multi-generation Expansion 

With DynamicStor, HYDRAstor maximizes investment protection by enabling non-disruptive 

expansion of performance and capacity independently with no data migration and no downtime. 

HYDRAstor can be further expanded and refreshed without any data migration by intermixing 

newer generation hardware into the same grid system, enabling in-place technology refresh and 

eliminating forklift upgrades. DynamicStor enables enterprises to customize the system 

configuration as per their current requirements, and also to expand the system to meet their 

future requirements. 

4. Application-aware Inline Global Deduplication  

DataRedux™ technology eliminates redundant data from the incoming data streams, thus 

reducing storage consumption. HYDRAstor processes incoming data in real time and ensures 

that all grid data is fully deduplicated, thus delivering maximum efficiency with cost reduction. 

HYDRAstor further enhances the efficiency of space reduction by using application-aware 

deduplication. Application-aware deduplication can increase space reduction by more than130% 

as compared to alternatives. This is achieved by leveraging application format awareness to 

optimize deduplication of user data without any impact from the corresponding application 

metadata.  
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5. Advanced Erasure-coded Data Resiliency  

HYDRAstor protects the entire system data by using Distributed Resilient Data™ (DRD) erasure-

coded resiliency, delivering greater protection and faster rebuild than traditional RAID with lesser 

capacity or processing overhead. DRD can tolerate up to six concurrent disk or node failures 

while maintaining normal I/O and offers flexible protection level configuration for each filesystem. 

HYDRAstor automatically rebuilds only lost data using available free capacity on remaining disks, 

enabling faster data rebuild than traditional RAID and automatically restores the configured 

resiliency level.  

6. High Availability and No Single Point of Failure  

HYDRAstor’s grid architecture delivers high availability with no single point of failure, including 

front-end failover, back-end node level resiliency, and dual switch interconnect. If an HN fails, 

HYDRAstor automatically moves filesystems and IP addresses from the failed HN to its failover 

partner HN, delivering front-end failover across HNs. On the back-end, HYDRAstor leverages 

flexible erasure-coded node level resiliency that can be adjusted on a per filesystem basis, 

delivering back-end fault tolerance across the entire grid. All nodes (both HNs and SNs) are 

connected to one another by using redundant dual switch interconnect, ensuring sustained 

connectivity and no disruption in data transfer.  

7. WAN-optimized Replication for DR 

HYDRAstor RepliGrid™ offers WAN-optimized replication for disaster recovery and business 

continuity. HYDRAstor can significantly reduce the network bandwidth requirements by 

transmitting only unique compressed data chunks and newer reference metadata to the remote 

HYDRAstor system using asynchronous replication. RepliGrid delivers a comprehensive DR 

solution between multiple data centers or data center and remote offices. By using in-flight 

encryption, the data transfer between the master and remote HYDRAstor systems can be 

protected from unauthorized access. 

8. Advanced Data Management Services 

HYDRAstor Encryption at REST can protect data of lost or stolen disks against unauthorized 

access, by encrypting data prior to being written to disk. In addition, HYDRAstor has cloning 

capability to generate a deduplicated copy of any filesystem within seconds. It also has 

HYDRAlock™ Write-Once Read-Many (WORM) capability to ensure record immutability for 

regulatory and legal mandates. Filesystems with different resiliency levels or different protection 

attributes can be intermixed on the same system. This also includes the ability to dynamically 

shred all deleted data to support intermix of classified and unclassified data within the same 

system. 
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