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The Making of a Vertical Intelligent Community

Through Information Systems
BRAERUARATEEZEEWEFEHK

Qi Hu, Jiankun Information and Technology Co,, Ltd.
W, LERHE BHAFIRAEL A

Shanghai Tower is devoted to creating a vertical intelligent community. From the detailed demands of the stakeholders, the owner's team
clarified the direction of intelligent applications, demonstrated the rational top-level design architecture, selected mature, stable and forward-
looking technical measures, and organized a rigorous design and construction process. The team also constructed a Cloud Computing Center
for Shanghai Tower that hosts massive data and information services by providing communication support with high reliability. The team
also introduced BIM technology for applying energy-intelligent running, building intelligent operation management and intelligent customer

services throughout the whole lifecycle of the building.

LEFOREEATE-ANEZENFEHK, VEHARNFENEREAFTREL, AHEENA T M, BIEEBZHTERITR
H, AERMREEANEMNEAER, ARTEFFROTETILE, EdRAETEEANECRERE, AR LETOR
WEFCARBEHRERGEEMRS, IINBMEAERAL A HWNEA, FAXANRENELEET. AEWEEZEEERE

FHEERS.

Introduction

Shanghai Tower is a multifunctional building that acts as a vertically distributed city. The
vertical height of the building is divided into ten functional zones. Each section also contains a
combination of multi-functional spaces.

This is a vertical community, a combination of neighborhood-like zones. The people within can
find the best balance of art and science, technology and beauty, emotion and rationality, safety
and convenience.

From an angle of intelligence, the Shanghai Tower is a living vertical community. It is driven by
energy through intelligent systems via the control center. It also is a community system that
provides safe, convenient, energy-efficient, environmentally friendly, and human-oriented service.

From an informational perspective, both inside and around the periphery of the Shanghai Tower,
vertical communities are producing a large amount of data. This allows building operators to
accumulate a great deal of summary information such as data-sensing, data collection, data
transmission, data integration, data analysis, driving the integrated control, joint command, and
decision support. This data can later be used to optimize the operations of future buildings.

From the perspective of the contractor and administrator, a numbers of challenges and
problems have arisen. Both the contractor and administrator dealt with everything from the
allocation of assets and affairs to the combination of delivery technologies.

Therefore, organized by the builder, the cooperative team formed by the project management,
consisting of consultants, designers, and a construction team was put together to create a
vertical intelligent community based on the need to cope with challenges.

Analysis of Details Determines the Pivotal Point of the Intelligent Community

1. Analysis clarifies the functional demands and the technical requirements of the
intelligent systems in different regions, through a comprehensive analysis of the
regional functions of the architecture.
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2. Further considering the human
factor, analysis clarifies the
functional demands and technical
requirements of the intelligent
system by distinguishing different
roles through the simulation of
users, managers and policymakers
throughout the operational period.

3. By considering investments made
during the construction period and
benefits throughout the operational
period, a balanced relationship
between the two was established,
fully ensuring the owners of
investment returns and reflecting
the concept of sustainability.

4. From a technological development
perspective, technological
innovation in specific application
areas and achieving the application
of those results was only possible
by integrating new technology with
traditional technology.

5. From the vantage point of data
and information usage, achieving
technological breakthroughs in
terms of integrated control, joint
command, decision support, and
energy optimization in the operation
period was made possible by the
integration of both intelligent
systems and information systems.

Top-Level Design Based on Forward-
Looking Intelligence and Information
Technology Determines the Technical
Architecture of the Intelligent Community

The construction period of Shanghai Tower
comes at a time of surging new information
technology and new applications. The new
technologies, such as cloud computing, big
data and BIM applications, are continuously
infused into the traditional applications and
the demands of Shanghai Tower during the
both the construction and operation periods.
Through a comprehensive plan, the new
technologies and new ideas not only provide
technical tools for the operation of Shanghai

Figure 5.1.The Shanghai Tower, upon completion, will act as a vertical community (Source: Gensler)
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Figure 5.2. The 31 intelligent subsystems of the Shanghai Tower
E52. LBEFOHINANERTAL

Tower, but also lay the foundation of intelligence for the future development of Shanghai Tower.

Development of reliable standards appropriate for the top-level design of intelligent systems
was directed by demand analysis. Each standard was developed on the basis of achieving
properly functioning operational management standards. The emphasis is as follows:

- The completion of the integrity and expansibility of the system architecture
« The safeguarding of real-time access to all types of operational data
- Focus on data security and conformance

The Shanghai Tower consists of 31 intelligent subsystems in the traditional sense, and is divided
into three logical levels, including:

1. The bottom layer provides basic support level for the building intelligent systems,
including the physical location of the core equipment placement, basic cabling
and network load of each subsystem, signal security, electricity security and other
subsystems.

2. The middle layer houses the intelligent subsystems that are independently running
for professional monitoring and operation. Monitoring occurs on the fire alarm
system, public security system, public address system, building control systems for the
operation of building facilities and for the safety operations of the building. Energy
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monitoring systems, an integrated
one-card pass management system,
and integrated communications
systems manage all types of
communications coverage within
the building.

3. The top layer contains the IBMS
systems for all integrated collection,
storage, processing, analysis, and
display of all subsystems. It also
unifies coordination of the clock
system for each subsystem.

A clear hierarchy positions the standard

data transmissions and clears the system
interface to clarify the relationships between
the aforementioned levels. This arrangement
is not only for safety insurance, but
expandability insurance as well. Late in the
design process, unique intelligent subsystems
of Shanghai Tower have been respectively
super-imposed at all levels. For instance,

the expansion of the BIM-based operations
management system is at the top layer, the
expansion of the building security monitoring
system is in the middle layer, and the intelligent
curtain-control systems and floodlighting
control systems are on the bottom.

Development of the top-level design for

the forward-looking information system

was established according to demand
analyses. For the integration of the Shanghai
Tower operations, the following guidelines
were created by the management in
consideration of the period and various
types of information application systems. The
guidelines are as follows:

Rational combination of functions of
various information systems achieves
optimization and information sharing
during the operation period

Real-time dynamic data from the
intelligent systems should be
compatible and interoperable
with the various types of running
information systems

Continuous improvement of
the operation and management
measures should be sought
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Table 5.1. Unsupported circular foundation pit of 121 meters’ diameter (Source: Shanghai Construction Group)
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- Design the system in consideration of possible group management and multi-property
management

The top design level of the information system meets the requirements of openness and
expandability, while the technical architecture of software systems can be multi-tiered.

- Data acquisition layer: The base layer for all various data is collected digitally. It collects
data from the electrical and mechanical equipment systems, intelligence systems,
information systems, security systems, and energy management systems of the
Shanghai Tower.

- Infrastructure layer: Maintains the operation database of application systems and
network operating systems.

- Intermediate software layer: Separate from the application layer and the underlying
system software, it figures out the public support logic for the various application
systems and provides a unified processing platform for heterogeneous operating
systems, networks, databases, etc.

- Application software layer: Achieves office automation, project, general, planning and
financial, asset, public relations and human resources management for the building
property management.

- Comprehensive analysis layer: This is the decision analysis layer for achieving the
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strategic objectives of the group. It establishes a data warehouse, or data-mart for BEHALERARARE EHREEA

extraction, analysis, transformation, and loading (ETL), after which the desired results can EE;
be achieved. 1. ETIPERNERMRAEN,

- The visual presentation layer uses all kinds of visual display methods, such as a variety
of 3D digital presentations via BIM-based panoramic displays. The hand-held mobile
format allows data analysis and the technical methods for screen images to encompass
the demands of the managers. Allowing managers to see the actual operation vividly
represented in real time affords better responsiveness.

Rational Technology Selection and Scale Determines the Technical Genesis of the
Intelligent Community

1. IP-based intelligent transmission systems architecture makes it easier for Shanghai
Tower's intelligent applications in terms of openness and compatibility to basic
transmission. More than 90% of the various intelligent subsystems, including one-
card passes, video surveillance, broadcasting, fire protection, energy metering, smart
curtains, and intelligent lighting consume are based on a 10-Gigabit backbone and
1-Gigabit level IP network architecture, and can be smoothly upgraded.

2. System integration technology effectively integrates intelligent systems and
information systems, facilitates functional integrations and overlays community
intelligent applications. Integration of functions, data, protocols, etc. for each aspect of
the intelligent subsystems occurs at all system levels. This collects the independently
coordinated system and makes full use of the front-end of each device for data
acquisition and control functions. This reduces investment, to increase the economical
benefits of data integration and provides comprehensive mass data storage,
application, and analysis while integrating capabilities during the operational period
with via application layers and information systems integration.

3. Intensive design measures effectively save space which can be reserved for future
expansions. It is convenient for upgrading hardware and software environments
during the process of operation in the community intelligent application. Intensive
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design in the transmission-line level and network equipment levels should make
good use of all fiber and network bandwidth. The device management room should
fully consider the rational distribution of cabinet space and wall-mounted equipment
layout for the operation and equipment. In accordance with the command-hall layout,
adequate management space and sufficient core equipment expansion areas should
be put on reserve in the core machine room.

. Highly centralized control of building energy facilitates continuous optimization and
energy-saving operations in the Shanghai Tower. The integrated energy management
system governs the various mechanical systems (cooling-heating-power (CHP) energy,
ice storage energy, conventional electric refrigeration energy and geothermal heat
pump energy) of the Shanghai Tower. Pointed energy measurements are taken via
the energy consumption monitoring systems (i.e. lighting, HVAC, elevators, plumbing,
etc.) in the building. Combined with relevant data information collected from other
informational subsystems, including indoor and outdoor environments, people,
traffic and events, the analysis for integrated energy optimization and utilization is
carried throughout, and continuous adjustments and optimizations will be carried on
throughout operations.

5. Services reflection

6. Management reflection
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The Control of the Design and the Implementation of Key Points Ensures the Technical B E HAIAT AW AR A,
Realization of the Intelligent Community 5. KIS .

1. Strict construction design is optimized by the BIM model. 6. RILEHE,

2. Develop detailed technical specifications, clearing the control factors such as function
demands, technical requirements and parameter indexes of each subsystem.
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