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1 Executive Summary 

This document begins by providing an insight into the development trend of storage 

technologies. Then based on customer requirements, this document describes functions and 

highlights of HUAWEI VIS6600T in the following aspects including the storage virtualization, 

diversified disaster recovery solutions, robust reliability, high scalability, and energy saving. 

This document focuses on the specific features of the VIS6600T and customer benefits. 
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2 Introduction 

With the development of information technology (IT), IT systems maintain an ever-increasing 

amount of data, and their architectures become complicated due to the heterogeneous 

networks, distributed departments, and large-scale intricate service systems. Device 

management and maintenance are facing enormous challenges. 

Authoritative surveys indicate that nowadays IT operation and maintenance (O&M) are 

increasingly complicated. The O&M cost accounts for 70% of the total IT investment budget, 

and only 30% of the total investment is spent on adding new facilities. 

Many problems are exposed, including complicated network environment, challenge on 

uniformly using resources among storage devices of multiple vendors, and difficulty in 

achieving a balance between costs and performance. How to resolve these problems becomes 

the top priority in the IT industry. 

The VIS6600T is designed particularly to resolve these problems. It provides heterogeneous 

compatibility of storage virtualization, diversified disaster recovery solutions, robust 

reliability, high scalability, and energy saving. It fully meets customer requirements and helps 

them get the most out of their initial investments. 
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3 Solution 

As the IT industry continues to boom, storage gradually grows to be an independent IT 

category. Computing technology progresses bring about the development of related industries 

such as storage. 

Technical development brings new concepts and standards that directly help to shape 

development trends of industries. According to the analysis of experts, the storage industry is 

developing towards the following aspects: 

 Storage virtualization 

Because device quantity is increasing in IT data centers, customers have extensive 

requirements for private clouds. The IT data centers have being developed to fully 

integrate the remaining space of vendors' storage arrays and provide unified storage 

resource allocation. 

 Diversified disaster recovery solutions 

Disaster recovery is important for each data center. Therefore, diversified disaster 

recovery solutions are needed to meet various service requirements and investment 

conditions. These solutions include the disaster recovery in the same equipment room, 

synchronous disaster recovery in the same city, and asynchronous remote disaster 

recovery. 

 High scalability owing to various interface types 

Various interface card types appear, including the 8 Gbit/s Fiber Channel card and 10GE 

interface card. 

 Broadened Internet by Internet Protocol version 6 (IPv6) 

Internet Protocol version 4 (IPv4) is the first widely used Internet protocol that lays a 

foundation for current Internet technologies. The Internet has flourished in recent decade 

and there has been a great demand for IP addresses. As a result, IPv4 addresses are 

running out at present. This severely restrains the application and development of the 

Internet. 

IPv6 is the next-generation Internet protocol that is developed by IETF to replace the 

current Internet Protocol version 4 (IPv4). The length of an IPv6 address is 128 bits, 

increasing the number of IP addresses by 2
96 

times. It is said that if IPv6 is widely used, 

every grain of sand in the world can have its IP address. 

 Green storage 

Green storage aims at improving storage utilization, reducing construction and O&M 

costs, and raising the energy efficiency of all network storage devices. Most enterprises 

consider the possibility of constructing a green data platform due to the global financial 

crisis since 2009 and the current tense situation of energy resources. 
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Huawei keeps up with the storage development trend and launches the OceanStor 

VIS6600T based on a comprehensive understanding of customer requirements. The 

OceanStor VIS6600T is a new-generation product for storage virtualization and disaster 

recovery applications. With powerful hardware specifications and industry-leading 

technologies such as hot-swappable I/O modules, clustered scalability, and disaster 

recovery of multiple services, the VIS6600T meets requirements of different service 

applications. These service applications include large OLTP/OLAP databases, 

high-performance computing, digital media, Internet operation, centralized storage, 

backup, disaster recovery, and data migration, ensuring the security and continuity of 

customers' services. 

In addition, the VIS6600T has unique features on storage virtualization, diversified 

disaster recovery solutions, robust reliability, high scalability, and energy saving. 

Storage virtualization 

 One-up storage virtualization architecture 

The VIS6600T uses one-up storage virtualization architecture to divide LUNs of a 

storage array into multiple layers, including the VM disk, subdisk, Plex, and volume. 

Storage spaces can be integrated and separated easily and flexibly. Figure 3-1 shows the 

storage virtualization architecture of the VIS6600T. 

Figure 3-1 Storage virtualization architecture of the VIS6600T 

 

 

 Support library of storage arrays ensuring compatibility of wide-ranging 

heterogeneous arrays 

The VIS6600T provides various support libraries of storage arrays to different storage 

arrays of vendors, ensuring the compatibility of wide-ranging heterogeneous arrays. 

Diversified disaster recovery solutions 

 Real-time mirror synchronization 
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The VIS6600T provides real-time mirror synchronization. Data is synchronized between 

two storage arrays as mirrors of each other. If one storage array is faulty, the VIS6600T 

can still provide services to hosts. 

Figure 3-2 Mirror schematic diagram of the VIS6600T 

 

 

 Asynchronous remote replication 

Remote data replication is an asynchronous disaster recovery solution. This solution 

ensures bandwidth for data replication. Meanwhile, data replication has no impact on 

production system performance. A production center can perform the subsequent I/O 

operation without writing all data to a disaster recovery center. This is a remote 

replication feature of the VIS6600T. Therefore, the VIS6600T can be deployed in a wide 

range. 
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Figure 3-3 Asynchronous remote replication of the VIS6600T 

 

 

Robust reliability 

 Load balancing across a cluster of 8 nodes 

In a cluster of the VIS6600T, each node communicates with the others through dual-link 

heartbeat connection and sends heartbeat information to other nodes through a private 

communication network. When other nodes cannot receive the heartbeat information of a 

node for several times, the VIS6600T cluster will perform troubleshooting operations on 

the node. By detecting heartbeat connections between nodes, the VIS6600T cluster 

monitors and updates the status of each node. For example, the VIS6600T cluster can 

detect nodes that are active, faulty, added to, and removed from the cluster. Meanwhile, 

the VIS6600T cluster switches resources and dispatches service I/Os of nodes. 
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Figure 3-4 Asynchronous remote replication of the VIS6600T cluster 

 

 

High scalability 

 I/O module 

− Hot-swappable modules: The VIS6600T supports full-redundancy hardware design. 

The redundant parts, including controllers, power supplies, fans, and hard disks, are 

all hot-swappable. The hot swap of I/O interface cards is the most extraordinary 

design of the VIS6600T in the aspect of high scalability. Owing to this design, the 

VIS6600T can online add its I/O modules as service data explodes. The number of 

available ports can be increased without additionally adding switches to the 

VIS6600T. This reduces cost. Furthermore, once an I/O module is faulty, it can be 

online replaced without interrupting services, ensuring robust reliability and service 

continuity of the VIS6600T. 

− Flexible mixture of front-end and back-end interface cards: The VIS6600T 

supports up to 12 I/O interface cards. These I/O interface cards can be flexibly mixed 

according to service types. 

 Clustered nodes of online scalability 

The VIS6600T cluster expands nodes online without affecting services running on live 

network. Nodes can be expanded by mapping LUNs to newly added nodes on the storage 

array and connecting these newly added nodes to the heartbeat network of the cluster. 

After the new nodes are powered on, the original cluster automatically detects them, 

synchronizes configuration information, and adds them to the cluster. The cluster can be 

easily expanded. After the new nodes are added to the cluster, part loads are 

automatically allocated to them, linearly increasing the cluster performance. 

 Supporting the new-generation Internet protocol ð IPv6 

IPv6 is the next-generation Internet protocol, the advent of which follows the exhaust of 

limited address space defined by IPv4 due to the rapid development of the Internet. 

Insufficient address space will inevitably hinder the further development of the Internet. 
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To expand the address space, IPv6 is supposed to define new address space. The length 

of an IPv6 address is 128 bits, increasing the number of IP addresses by 2
96 

times. IPv6 

can provide almost unlimited IP addresses to customers. 

The T series (S5500T/S5600T/S5800T/S6800T) already supports IPv6. Customers' 

service systems can be upgraded from IPv4 to IPv6 smoothly without replacing storage 

arrays. No compatibility issue is involved in the upgrade process, fully protecting 

customers' initial investment. 

Energy saving 

 Energy saving design 

The energy saving designs of the VIS6600T consist of multiple energy-saving measures, 

including intelligent CPU frequency control and intelligent delicate fan speed control. 

− Intelligent CPU frequency control: The intelligent CPU frequency control 

technology of the VIS6600T can dynamically adjust the CPU frequency according to 

CPU usage, reducing the overall system power consumption. This technology 

immediately increases the CPU frequency once the CPU utilization is above 80%, 

and smoothly reduces the CPU frequency once the CPU utilization is below 20%, 

with a certain latency to maintain the stability of system performance. Meanwhile, 

this technology ensures sufficient voltage for the CPU during the intelligent 

frequency adjustment process. Therefore, the adjustment process has no impact on 

the stability of the service system. 

− Intelligent delicate fan speed control: A temperature sensor is deployed at each 

heat-sensitive component of the VIS6600T to monitor its temperature and smoothly 

adjust fan speed accordingly. The VIS6600T is designed to provide 16 fan speeds. 

Each increment is 2Ņ. This design effectively improves heat dissipation, reduces the 

noise that the device produces and the dust that enters the device. Therefore, this 

design prolongs the service life of fans while reducing the power consumption of the 

overall storage system. 

Huawei also provides the integrated storage management software OceanStor
TM

 ISM 

(the ISM) that centrally manages the OceanStor series storage devices. As a user-friendly 

Graphic User Interface (GUI) –based management tool, ISM helps users implement 

wizard service configuration, one-click upgrade, and alarm reporting. 

In addition to its user-friendly O&M GUI, the ISM also features quick deployment, easy 

management, standard interfaces, and secure operation. 

 User-friendly O&M interface 

− User-friendly GUI: The ISM provides a Windows-like GUI to suit the needs of the 

majority of users. Figure 3-5 shows the ISM GUI. 
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Figure 3-5 ISM GUI 

 

 

− Diversified alarm management mechanisms: The ISM enables the real-time viewing 

and statistics collection of events and alarms. The alarms can be sent by indicator, 

SMS, and email. 

 Quick deployment 

− Wizard-based service configuration: The ISM provides wizards to facilitate 

automatic service configuration. These wizards guide users through all deployment 

processes and provide typical configurations as default options to help users initialize 

their OceanStor storage devices efficiently. 

− Batch deployment: The ISM provides the batch discovery and configurations of 

devices, reducing repeated configurations and service configuration duration. Users 

can easily perform routine maintenance. 

− Configuration synchronization: The ISM provides configuration synchronization 

among different devices, such as alarm SMS and email configurations. This improves 

the configuration efficiency of multiple devices.  

− One-click upgrade: One-click upgrade is supported on the ISM. You can upgrade all 

components and view the upgrade progress and upgrade component details. This 

decreases the operation difficulties and improves the maintenance efficiency. 

 Easy management 

− Intuitive views: The ISM provides an intuitive and real view of the device to help 

users easily learn about the current running status of the device. The device manager 

on the ISM provides various management functions to show the progress of all tasks 

being performed on the device. 

− Critical information collection: The ISM collects critical array information such as 

hardware status, storage resources, LUN mappings, and major alarms. It supports 
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statistics export, user-defined performance statistics, and capacity warning. The 

critical information that has been collected provides an intuitive view of the device 

status, helping users make decisions. 

 Standard interfaces 

− Unified management: The ISM enables users to manage Huawei SAN devices, NAS 

devices, and virtual gateways on the same GUI. Unified operation interface and style 

help users lean and use the ISM easily. 

− Report to upper-layer NMS: The ISM can interwork with mainstream network 

management systems (NMSs) such as HUAWEI I2000 and Symantec CCS. 

 Operation security 

− Hierarchical management of operations: The ISM defines four operation levels 

based on the impacts of all configuration operations. The impact-based 

anti-misoperation design for these levels minimizes the possibility of risks caused by 

misoperations. Figure 3-6 shows the ISM hazard levels. 

Figure 3-6 ISM hazard levels 
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4 Experience 

Paying attention to important industries and customers and collecting their requirements, 

Huawei sorts out the typical applications and challenges faced by customers. 

Carrier 

 Typical applications: color ring back tone (CRBT), multimedia message (MMS), 

Internet protocol television (IPTV), multimedia delivery network (MDN), video 

surveillance, comprehensive accounting system, and comprehensive value-added 

services 

 Challenges: performance bottleneck of hotspot data access and difficulty in ensuring 

core service performance 

Government 

 Typical applications: disaster recovery systems for social insurance and finance, office 

automation (OA), and emails 

 Challenges: multiple copies of critical data and security and consistency of disaster 

recovery data 

Education/medical care 

 Typical applications: construction of medical care information system, medical 

insurance information system, digital library construction, and high-performance 

computing 

 Challenges: security of data storage and smooth storage capacity expansion 

Finance 

 Typical applications: decision-making support systems, R&D test systems, and trade 

data 

 Challenges: performance bottleneck for random mass data access, data security, and 

smooth storage capacity expansion 

Energy/broadcasting & television/NSP 

 Typical applications: MIS/ERP systems, OA, email systems, editing and playback 

systems, and game data storage 

 Challenges: large-traffic and concurrent access 

Based on the analysis of user needs, the VIS6600T provides a typical application 

solution. This solution supports heterogeneous storage of robust reliability, active-active 

data centers, and three centers in two sites. 
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High-reliability solution ð meeting requirements of real-time heterogeneous storage 

 Application scenario: 

This solution is suitable for services with demanding requirements on the recovery time 

objective (RTO) because it implements real-time mirroring for production data. The 

disaster recovery site can be deployed in the local equipment room, a neighboring 

building, or a remote area. 

 Benefits: 

Real-time critical service protection: Failover to the mirror volume upon a production 

volume failure protects service continuity. 

Strict data synchronization: This solution ensures data consistency between the 

production volume and the mirror volume. Hosts recognize only one volume and do not 

sense the mirroring. 

Flexible read policy: The VIS6600T can simultaneously read data from a specified 

production array and mirror array. The read performance of the VIS6600T is greatly 

improved by using the round-robin method. 

Heterogeneous arrays and hosts: With the heterogeneous storage virtualization 

technology, the VIS6600T can easily implement mirroring between heterogeneous disk 

arrays. 

Figure 4-1 shows the network topology. 

Figure 4-1 High reliability solution 

 

 

Metropolitan dual-center solution ð protecting services in real time 

 Application scenario: 

This solution provides application-level disaster recovery with zero RPO and zero RTO 

for two data centers less than 50 km from each other in the same city. The dual-center 

application-level disaster recovery platform is constructed based on the mirroring and 

clustering of the VIS6600T and host clustering. 
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 Benefits: 

Active-active production center: Hosts, VIS6600T devices, disk arrays, and SAN 

networks support active-active mode. 

Real-time critical service protection: Service failover upon failure of one data center 

protects service continuity. Both the RPO and RTO are zero. 

Strict data synchronization: This solution ensures real-time data consistency between the 

two equipment rooms. Failure of any device does not cause data loss. 

Figure 4-2 shows the network topology. 

Figure 4-2 Metropolitan dual-center solution 

 

 

Cross-region disaster recovery solution ð data disaster recovery 

 Application scenario: 

Data security: When any regionally natural disaster occurs, such as earthquake, flood, or 

fire, unrecoverable losses will be caused to the data that is stored in one place. A remote 

disaster recovery center can be used to recover data after a disaster and reduce the loss to 

the minimum. 

 Benefits: 

Bandwidth saving: The VIS6600T employs the I/O-level replication technology that 

replicates changed I/Os. This solution implements disaster recovery between the two 

sites through IP links, requiring a minimum of 10 Mbit/s bandwidth. 

No impact on host performance: This solution implements disaster recovery on the 

network layer without affecting performance of hosts and disk arrays. 

Unified disaster recovery: This solution supports unified disaster recovery for multiple 

heterogeneous disk arrays without constructing multiple remote disaster recovery 

systems, reducing the total cost of ownership (TCO). 

Figure 4-3 shows the network topology. 



OceanStor VIS6000T Technical White Paper 4 Experience 

 

Issue 1.1 (2013-01-30) Huawei Proprietary and Confidential      

Copyright © Huawei Technologies Co., Ltd. 

14 

 

Figure 4-3 Cross-region disaster recovery solution 

 

 

Multi-branch disaster recovery solution ð applicable to branches of multiple areas 

 Application scenario: 

This solution provides a unified and shared disaster recovery system for a government or 

a large institute where its branches store data independently on heterogeneous storage 

devices. All data needs to be centrally protected. 

 Benefits: 

Comprehensive solution: This solution offers a reliable, scalable, and low-cost disaster 

recovery platform that centrally protects application data of branches in real time. 

Heterogeneous storage: The unified disaster recovery platform supports heterogeneous 

storage and offers dedicated disaster recovery services for branches. 

Figure 4-4 shows the network topology. 



OceanStor VIS6000T Technical White Paper 4 Experience 

 

Issue 1.1 (2013-01-30) Huawei Proprietary and Confidential      

Copyright © Huawei Technologies Co., Ltd. 

15 

 

Figure 4-4 Multi-branch disaster recovery solution 

 

 



OceanStor VIS6000T Technical White Paper 5 Conclusion 

 

Issue 1.1 (2013-01-30) Huawei Proprietary and Confidential      

Copyright © Huawei Technologies Co., Ltd. 

16 

 

5 Conclusion 

Huawei is dedicated to providing high-quality storage products and user-friendly services for 

customers. Based on this concept, the VIS6600T fully meets customers' requirements, and 

maximizes customers' benefits in terms of functionality, performance, and energy saving. 
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A Acronyms and Abbreviations 

Table A-1 Acronyms and abbreviations of the VIS6600T 

Acronyms and Abbreviations Full Spelling 

FC Fibre Channel 

LUN Logical Unit Number 

SCSI Small Computer System Interface 

OLTP On-Line Transaction Processing 

OLAP On-Line Analytical Processing 

MIS Management Information System 

ERP Enterprise Resource Planning 

MDN Mobile Directory Number 

 


