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KEY BENEFITSCHALLENGES FACING IT SYSTEMS IN THE SECURITIES 
INDUSTRY 
In recent years, the ups-and-downs and explosive growth of the stock market have generated 
tremendous pressure on the business systems of securities traders, whose IT systems 
face unprecedented challenges. To meet the growing market and business demands, drive 
business innovation, build differentiated solutions and enhance their competitiveness 
through the upgrade of information technology, securities companies have been continuously 
stepping up their IT system building and renovations. 

Presently, several key businesses and application systems of securities companies are 
operating on system platforms built on IOE (minicomputer as represented by IBM®), with 
Oracle® databases, and centralized storage (as represented by EMC®). The IOE base structure 
platform has deficiencies in coping with a sudden rise of real-time trading traffic, ensuring 
high system availability, improving the user experience of mobile Internet, and meeting 
industrial regulatory requirements, to mention just a few. 

Summary of the shortcomings of the tradition IOE architecture:

• The closed system makes flexible extension difficult and expansion costly 

• The soaring data volume and IO performance degradation make it difficult to meet the 
requirements for business responsiveness 

• The complicated operation and maintenance consume significant labor and time, while 
the high cost of operation and maintenance make it difficult in meeting 24x7 SLA 

• The database version is outdated and fails to effectively support the rapid deployment 
of multiple business applications

HIGH-PERFORMANCE DATABASE CLOUD PLATFORM 
SCHEME
IOE, a database system architecture occupying a dominant position in the past, is unable to 
meet the business needs of rapid development with its shortcomings in performance, activity, 
scalability and cost. Meanwhile, the x86 platform by virtue of its openness, compatibility and 
other features, actively embraces some revolutionary hardware products, such as flash high-
speed storage and the InfiniBand low-latency high-bandwidth network, making it possible for 
the x86 to carry key database systems in an enterprise production environment. 

Based on the development trend of the aforesaid database architecture and targeting the 
application requirements of IT systems for the securities industry, Mellanox joins hands with 
WOQU Technology to design and develop the QData Cloud high-performance database cloud 
platform solution and provide database services with high availability, high performance and 
scalability by integrating an x86 server, Oracle database, InfiniBand network and flash high-
speed storage through QData Control cluster management software, Cloud Manager cloud 

Building a High-Performance Intra-City  
Active-Active Database Cloud Platform

QData MetroX has the following advantages: 

• Genuine active-active function: A record of the 
same table in the same database can be added, 
deleted, revised and found in two data centers at 
the same time. 

• Outstanding performance: 10 times performance 
enhancement over the traditional storage active-
active architecture.

• Long-distance link status perceiving ability: 
Active and continuous detection of the long-
distance link status can provide a basis for decision 
making of management and troubleshooting. 

• Link fault active intervention: When link jitter or 
a delayed rise is perceived, it can actively intervene 
for ensuring the availability of the database 
platform on the whole and repair a fault which can 
be detected within an extremely short time. 

• IO reading-friendly: The local database center can 
take precedence to read the IO of the local database 
center to reduce IO accesses across the data center. 

• Integrated management and monitoring: 
Includes a complete management and monitoring 
platform from low-level hardware to upper data and 
offers strong maintainability and manageability. 

“As the leading domestic database integrated solution 
provider, WOQU Technology has been devoting itself to 
pursuing extreme performance and stability. Mellanox’s 
end-to-end InfiniBand internetworking has played 
a crucial role in our distributed storage and high-
performance database scheme and helped us cope with 
users’ needs easily.”

Li Jianhui, Chief Technology Officer,  
WOQU Technology
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platform management software, and QLink storage management software 
independently developed by WOQU Technology. The solution is applicable 
to database cloud platforms in various applications such as OLTP and OLAP. 

The system architecture of QData Cloud database cloud platform is shown 
in Figures 1 and 2.

The computing nodes are created based on an x86 server. By installing and 
operating an Oracle single-instance or RAC cluster software, it provides 
data operation services and supports horizontal dynamic extension . 

The storage nodes are also created based on an x86 server. Each storage 
node can be configured with PCIe Flash, SSD or HDD to become an 
independent storage unit for providing data storage service. IO resources 
can be extended with scale-out  as required. 

The internetworking adopts Mellanox’s end-to-end FDR InfiniBand, including 
switches, network cards and cables, and provides high-throughput capacity 
of 56Gb/s and ultra-low latency of 0.7us. Two InfiniBand switches are 
deployed for achieving high availability and preventing a single-point 
failure. 

QLink is high-speed storage interconnecting software based on the 
InfiniBand network. It integrates independent storage resources into 
a shared storage pool and outputs the remote storage resource to the 
computing nodes in a lossless way. QLink is achieved based on RDMA 
protocol. The adoption of zero copy and kernel bypass technologies has 
avoided the context switching between the kernel space and the user 
space, significantly decreased the CPU consumption, greatly improved the 
overall performance of the system and enables it to easily cope with highly 
concurrent IO database requests. 

The advantages of the database cloud platform scheme: 

• Open architecture: Built based on an x86 general platform and high-
speed flash memory instead of minicomputer and high-end storage 
with a closed system; provides customized computing performance 
and storage capacity based on user demand; online extension can 
be accomplished for horizontal extension of the computing level and 
storage level. 

• Outstanding performance: 5-10 times performance enhancement 
over the traditional architecture. Under the scenario of OLTP, the 
performance will not be less than Oracle Exadata; the full redundancy 
architectural design avoids single-point failure on the computing level, 
internetworking level and storage level; it supports online migration 
of instance, isolation of memory and CPU resources and other QoS 
service quality management.

• Easy to use: The product can be used straightaway after unpacking 
by using its one-click installing and deploying function. It is suitable 
for an integrated solution of multiple databases for achieving multi-
tenancy support; provides a full life-cycle management from the 
creation of resource pools, self-service, QoS, monitoring alarm and 
resource deprovisioning. 

• High cost performance: By virtue of an excellent product and 
professional services, the overall cost for possession and TCO is only 
40% of the traditional architecture. 

APPLICATION PRACTICE OF DATABASE 
CLOUD PLATFORM IN THE SECURITIES 
INDUSTRY 
The business of securities companies is complex and diverse, so the 
requirements for computing and storage also vary. Take, for example, three 
business systems - risk control, information and total account - risk control 
belongs to OLTP while information and total account fall within OLTP. Using 
three physically independent database systems results in problems in 
resource waste and uneven utilization. Meanwhile, isolation shall be made 
on the database level for the different business systems. 

QData Cloud database cloud platform has built database storage pools 
(Figure 3), in which risk control adopts an independent Oracle RAC cluster, 
occupying three storage nodes. Information and total account share an 
Oracle cluster, but respective independent Oracle databases. The storage 
level has a total of four storage nodes. 

Figure 2. Management Interface of QData Cloud 
Database Cloud Platform 

Figure 1. Architecture of QData Cloud Database 
Cloud Platform 
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The above deployment adopts cold and hot data layered storage. For 
deployment with a high-speed SSD device and a low-speed SAS device, 
it applies and classifies hot and cold tables, makes use of partition tables 
for data life-cycle management. In addition, it adopts a shared storage 
resource pool architecture, making full use of underlying storage resources 
to improve the space utilization. As all the systems are in the same 
InfiniBand network, the storage resources can be rapidly switched between 
the various systems. 

Relative to the traditional database architecture, the QData Cloud database 
cloud platform can achieve a 5-10 times performance enhancement (Figure 4).

CORE NETWORK ARCHITECTURE
The database cloud platform adopts Mellanox’s end-to-end FDR InfiniBand 
internetworking solution, including an FDR InfiniBand switch based on 
the Mellanox SwitchX-2 chip and FDR InfiniBand network adapter based 
on the Mellanox ConnectX-3 chip, drawing support from the performance 
advantages of high bandwidth and low latency, ensure that the entire 
solution has high efficiency, high density and high cost performance, which 
are at the forefront of the industry. 

InfiniBand cluster management adopts the Mellanox Unified Fabric 
Manager network management suite. UFM accomplishes resource 
management, network monitoring, and performance optimization targeted 
at InfiniBand networks, providing a visual web interface and realizing 
unified dispatching management of the InfiniBand network. 

Scheme Deployment and Benefit 
The QData Cloud high-performance database cloud platform based on an 
InfiniBand network has been successfully implemented and launched for 
online operation in 10 top securities companies in China. The solution helps 
clients take the first step towards de-minicomputer and de-centralized type 
SAN storage, and makes use of the full x86 open architecture to replace 
the original closed architecture. It has not only saved purchasing costs for 
enterprises, but also markedly improved the overall performance of their 
database systems. 

“The use of QData Cloud database cloud platform not only greatly improves 
the system’s performance to cope well with the explosive growth of the 
stock market, but also reduces the management cost significantly. More 
importantly, QData Cloud platform helps us save more than a million yuan 
of purchasing and maintenance costs.”

-- Satisfied securities customer

PRESSURES AND CHALLENGES FACING THE 
ACTIVE-ACTIVE BUSINESS SYSTEM 
Along with rapid development of information technology, more and more 
enterprises and organizations are engaged in the centralized processing of 
applications, data and systems. The massive centralization will inevitably 
bring risks. How to safeguard the uninterrupted running of core business for 
24x7 in case of catastrophic emergencies has been the premiere issue of 
business security. 

The traditional data center adoption of broad disaster-tolerant building 
models has some deficiencies and challenges such as low resource 
utilization, long business switching time, inevitable data loss in 
emergencies, invisible health status of the data center in overall 
maintenance, and shortage of exercise. 

The active-active solution in which one site can take over for another site in 
real time when it breaks down has been a hot topic discussed and currently 
being built. The active-active disaster-tolerant solution can revitalize the 
existing IT resources, give full play to the advantages of resource utilization, 
realize application-level active-active imperceptible switching, achieve the 
quality assurance of the enterprises to offer business services 24x7, and 
reduce the risk of business downtime after the occurrence of catastrophic 
events. 

DATABASES IN AN INTRA-CITY  
ACTIVE-ACTIVE PLATFORM SCHEME 
The implementation of double data centers provide businesses with 
an active-active model. Both data centers are equivalent, regardless of 
master and slave. They can be deployed to greatly improve the utilization 
rate of resources and operating efficiency of the system, ensuring data 
availability in case of an unexpected disaster. Two production centers are 
deployed with the same business systems, with the underlying layer used 
for achieving data active-active status. By combining with the network 
layer, host layer or application’s load balance technology, it can enable the 
business systems to operate in parallel and share the load between the two 
data centers. 

The active-active scheme of double data centers supports the automatic 
switching between the two data centers in case of storage failure, 
computing node failure, or computer room power failure for maintaining 
continuous production for customers. The emergency switching and 
business restoration process is automatically completed without human 
intervention, effectively reducing the management cost for enterprise 
customers. 

Figure 4. QData for Oracle Can Significantly 
Improve the Performance of a Securities  

Business System 
Figure 3. Deployment of Risk Control,  

Information and Total Account Business System 
Based on QData Cloud
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The two data centers are both active at the same time in an active-active 
scheme, reducing or avoiding the enterprise customers’ risks in system 
maintenance, allowing them to carry out online maintenance of storage 
nodes and computing nodes without business downtime, achieve online 
expansion, addition of business nodes and meet the needs of enterprise-
class users for online horizontal extension. Therefore, in the initial period 
of the system building, customers can choose the system’s building scale at 
will, and give top priority to their current actual business need. Along with 
the development of business systems and the growth of the demand for 
disaster-tolerant systems, it allows users to expand the scale of production 
systems and disaster-tolerant systems so as to fully safeguard customers’ 
existing investment. 

The core concept of the active-active disaster-tolerant solution is to build 
and implement the local distributed all-in-one unit solution across two 
data centers, which cannot only attain system-level redundancy, including 
hardware and data redundancy, but also achieve business-level redundancy 
between two data centers. The business data of the active-active data 
centers are based on real-time synchronization. The mirroring of business 
data is transparent relative to the upper layer of the business platform. All 
I/O production of business data will be written into the two data centers 
simultaneously. It can achieve the function of business data real-time 
duplication and online switching and realize “zero” switching and “zero” 
loss of active-active data centers. 

The challenge in an active-active business system is to achieve the 
active-active function at the database level. The traditional data two-way 
duplication technology (storage or database level) cannot achieve the data 
active-active function in a real sense. The storage virtualization active-
active technology provided by some storage businesses can achieve 
the data-level active-active function, but it cannot meet the business 
requirements in performance, cost, manageability and scalability. The 
development of long-distance InfiniBand transmission technology and 
flash high-speed storage enables the long-distance active-active database 
platform to be a highly available architecture. 

By joining hands with WOQU Technology, Mellanox designed and 
developed the QData MetroX active-active database cloud platform 
solution, integrating an x86 server, long-distance active-active management 
software, long-distance arbitration management software, an Oracle 
database, a long-distance InfiniBand network and flash storage through 
long-distance active-active intelligent management software, long-
distance active-active arbitration intelligent management software and 
QLink storage management software independently developed by WOQU 
in a bid to provide an intra-city active-active database platform with high 
availability, high performance and scalability in a real sense. It is applicable 
to OLTP and OLAP and other application scenarios. 

The system architecture of QData MetroX active-active database cloud 
platform is shown in Figure 6. 

The basic hardware equipment for QData MetroX is based on the QData 
Cloud high-performance database platform. On the basis of QData Cloud, 
QData MetroX has extended the physical distance through long-distance 
InfiniBand technology. Each data center is deployed with 50% QData Cloud 
physical equipment. The storage and internal communication of database 
servers between the two data centers are interconnected through a long-
distance InfiniBand switch. The maximum optical fiber distance between 
two data centers is 80km. 

The database operating on QData MetroX has achieved a genuine active-
active function. A record of the same table in the same database can be 
added, deleted, revised and found in both data centers at the same time. 

While active-active function is genuinely realized on QData MetroX 
platform, it can still maintain ultra-high database performance. The entire 
QData MetroX platform can provide more than 1 million IOPS, more than 
30GB/s IO throughput, less than 0.5ms for IO writing latency, and less than 

1ms for IO reading latency.

CONCLUSION
The QData Cloud solution jointly designed and developed by Mellanox and 
WOQU Technology based on their deep understanding of the businesses 
in the securities industry has culminated in a database cloud platform 
with high availability, high performance and scalability. QData MetroX can 
help securities customers easily build an intra-city active-active business 
platform for ensuring that their businesses continuously operate 24x7x365. 

Figure 5. Mellanox Metro Series Long-Distance 
Connecting Scheme Product Family
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About Mellanox
Mellanox Technologies is a leading supplier of end-to-end Ethernet and 
InfiniBand intelligent interconnect solutions and services for servers, 
storage, and hyper-converged infrastructure. Mellanox offers a choice of 
high performance solutions: network and multicore processors, network 
adapters, switches, cables, software and silicon, that accelerate application 
runtime and maximize business efficiency for a wide range of markets 
including high performance computing, enterprise data centers, Web 2.0, 
cloud, storage, network security, telecom and financial services. More 
information is available at www.mellanox.com.

About WOQU
Hangzhou Woqu Technology Co., Ltd. is a leading provider of high-
performance, high availability, scalable, open database, cloud platform 
solutions. Founded in 2012 by the core database and system architecture 
team from Alibaba®, based on their rich experience in operation and 
development for industry customers to provide professional database, 
system-related services and solutions. More information is available at 
www.woqutech.com.

Figure 6. Architecture of QData MetroX Active-Active Database Cloud Platform
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