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Introduction
IoT-based Industry 4.0 has become a hot topic in the manufacturing world in the last few years and will probably continue to
lead industrial trends for the foreseeable future, bringing bounteous new business opportunities for equipment builders and
system integrators as they help to revamp traditional factories into Industry 4.0 manufacturing environments. The principle
Industry 4.0 concept is connecting machines, work pieces, and systems to a network, allowing them to communicate with each
other to become an intelligent system where individual units can influence each other automatically to maximize throughput and
quality. A factory that practices Industry 4.0 is called an iFactory.
In a traditional factory, when a workstation at a production line is out of components or materials, it needs human attendance
to check for the supply, but in an iFactory the machine can automatically alert the conveyor system for material feeding. If
a machine in an iFactory starts to overheat, it will automatically cease operation and cool down to avoid a breakdown and
minimize loss. As all data from devices and systems are converted into a standard protocol, the data can be exchanged,
computed and displayed on a dashboard, where factory managers can oversee operating status of all machines and systems
on all production lines of all of their facilities, and implement remote management and control. All the things and systems in
the factory are virtually combined into one big system. And this intelligent automatic production system can be incorporated
with other information systems such as a Manufacturing Execution System (MES), Warehouse Management System (WMS)
or Enterprise Resource Planning (ERP) system to streamline corporate operations. Data can also be pushed to the cloud for
implementing big data analyses to extract meaningful intelligence.

Application Requirements
Most of the time, an iFactory is not built from the ground up, but is upgraded from a traditional factory that already has
equipment with a certain degree of automation. These machines and systems often differ in control logic, interfaces, software
use and field level communication protocols, such as CANOpen, Modbus, and more. Therefore, the biggest challenges for an
iFactory developer is to bring all these heterogeneous systems to an intelligent network, transform their data into a unified format
standard for IoT communication and central management, and to establish logical control flows to coordinate all the systems so
they work synergistically.

System Solution
Advantech provides ARK-2121L and ARK-1123H as gateway systems and WISE-PaaS/RMM as software platform for
developing IoT-based iFactory, bundled with comprehensive developer tools and cloud service readiness to speed up
deployment. The ARK-2121L is a fanless PC box carrying Intel® Celeron® J1900 Quad Core 2.0GHz SoC, suitable for the
integration and control needs of a smart factory. The ARK-2121L supports Advantech’s unique iDoor modules, which provide

a series of optional I/O interfaces including isolated/non-isolated COM ports, CANBus, LAN and digital I/O that can be used to
flexibly connect with various equipment and systems already existing on the factory floor. And ARK-1123H is suitable for more
simplified data transmission of production line.
WISE-PaaS/RMM, Advantech’s IoT software solution deployed at the gateway and server level, contains WISE-agent at the
gateway side to process and convert data sent from the field level of different data formats into the IoT-standard MQTT protocol
and pass the unified data to the backend WISE-PaaS/RMM server and cloud database. It also integrates the IBM Node-RED
rule engine that can be used to establish data logic flow of the IoT system with simple drag-and-drop operations. With this tool,
the user can establish operation rules and logics of the iFactory to allow different systems in the factory to work in synergy and
achieve production goals. The Advantech WISE-PaaS/RMM software suite also provides a dashboard builder and a rich cluster
of RESTful APIs, which system integrators can use to design and generate user interfaces and create various web-services and
mobile applications. The support for RESTful is important for easy and quick system integration with new data and functions and
other applications.
For cloud analytics, the WISE-PaaS/RMM provides both correlation database and non-correlation database for convenient data
management, and Microsoft Azure cloud service access, which allows users to easily establish cloud applications in the Azure
Marketplace.

Benefits
• IoT data acquisition total solution provided by computer-based and controlled based gateway and WISE-PaaS/RMM software
• Streamlined intelligent control and management enabled by modularized and easy-to-edit rule logic engine
• Easy hardware integration provided by flexible I/O modules
• Quick integration of software and functions brought by RESTful API support
• Convenient and efficient database management
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Introduction
The more retailers learn about customer behavior, the greater their chances of selling products. Using IoT technology to collect
customer and commodity data, and analyzing that data to extract useful information that can improve business strategies and
practices is one of the hottest topics in retail today.
By applying Intelligent Video Analytics to the accumulating video database, retailers can analyze customer flows in and out of
the store or shopping mall, detecting patterns for females and males, elders and youngsters, where more of them stay and stay
longer, and the like. Moreover, the IVA can generate a “heat map” indicating customer flows in the shopping space. Another
new tool for detecting customer behaviors is RFID-based electronic tags installed on products; tags track visitor rates and sales
rates, showing comparative interest levels in different products.

Application Requirements
A Retail project developer has to face the reality that there are already systems existing in their customers’ stores or shopping
malls, such as IVS, POS, RFID, Beacon and other environment sensors, all with different I/O interfaces, communication methods
and data transmission formats. The system integrator has to find a way to integrate multiple systems and devices into an
intelligent network, and provide a platform for creating business intelligence. Both hardware and software solutions are needed
to allow data collected from various sources to be transmitted, exchanged, processed and displayed in standard IoT protocols.
Data streaming, storage, and analytic tools must be established for cloud applications.

System Solution
For Retail, Advantech provides a comprehensive IoT solution from bottom to top, from hardware to software, all the way to
cloud access. There are two gateway systems options: ARK-2121L for cases that need more versatile I/O interfaces and more
sophisticated controls; and the more economic ARK-1123H, suitable for more simplified data channeling purposes.
All field devices (video cameras, RFID reader, POS, environment sensors, etc.) send data to the IoT gateway via wired or wireless
transmission, either directly or via a router. The Advantech gateway system is equipped with WISE-Agent software, which
converts all the received data into MQTT format for IoT data transfer, and sends the unified data to the backend server and
cloud databases.

For the agent and server levels, Advantech provides an IoT software platform called WISE-PaaS/RMM Pro version to enable
data management, data storage, and data applications. WISE-PaaS/RMM contains a dashboard builder and 100+ RESTful APIs
that let designers develop user interfaces on Advantech WebAccess/IMM software. With RESTful support, the retail system can
easily integrate new functions, new data and other information systems—such as a Customer Management System (CMS) and
digital signage system—so as to maximize value.
For cloud applications, WISE-PaaS/RMM is now available in Microsoft Azure Marketplace, and users can push their data to a
space in the marketplace and analyze data with tools provided by Azure. By analyzing big data, tables, trend charts, and heat
maps can be generated and displayed on the dashboard. Retailers can view the dashboard on a PC, tablet, smartphone or
other device to gain business intelligence anywhere at any time.
With IoT and cloud technology, customer information collected from different sources and different sites can be collected and
accumulated into a big database for valuable business intelligence extraction. For example, when a global retail chain deploys
an IoT system across its retail sites, it can implement market analyses to determine and predict customer interests in different
countries and areas and adjust inventory accordingly. This can help policy makers develop deep overall insight into their
business and improve business management and overall strategies.

Benefits
• Total software and hardware solutions for POS machines and data acquisition gateway management
• Remote data acquisition and device monitoring for environmental sensors and server room status for each branch store
• Seamless connection to Microsoft Azure cloud service helps users gain business intelligence
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Introduction
IoT technology is elevating traditional buildings from limited automation to real intelligence, increasing our comfort and
convenience with enriched user experience and giving more consideration to environmental friendliness. A building is typically
composed of a number of systems, including electrical power, water, lighting, HVAC, door entrance, video surveillance, and
the like. In the past, these systems might have limited automatic or intelligent functions on their own, without interconnection or
interaction. For example, the administrators of an office building use a switch panel to remotely control lighting in different areas
of the building, and use a separate switch for HVAC control.
Now, with IoT technology, all devices can be connected to the internet for data transmission and processing. The building
administrators may sit in the central control room, viewing data displayed on the dashboard to oversee the overall situation in the
building, and control lighting or air conditioning to maximize comfort and efficiency.

Application Requirements
To make a building more intelligent, iBuilding solution designers often have to face the reality that the building already has
multiple equipment and systems that use different interfaces, control logic and communication methods. The biggest challenge
is how to connect all these pieces of equipment and systems to an IoT platform and transfer data in a unified protocol to enable
intelligent control and management.

System Solution
Advantech provides an IoT gateway solution for iBuildings that includes a ready-to-run hardware and software platform and
cloud access, enabling iBuilding solution developers to bring control of all equipment and devices to centralized management
and push data to the cloud efficiently. The solution uses Advantech’s gateway system ARK-2121L, which contains a PCIe slot
for Advantech’s unique iDoor modules–a series of mini PCIe cards providing varied functional I/O ports—such as isolated/
non-isolated COM ports, CANBus, LAN, digital I/O, printer port, and more– which users can select to connect with different
interfaces of existing equipment and devices.
The Advantech WISE-PaaS/RMM software suite is deployed at the gateway and server sides. With the aid of WISE-agent
software tool, the ARK-2121L gateway can transform formats of data collected from sensors and devices into IoT-standard
MQTT communication protocol and send the unified data to a central platform. This is how the solution enables the connection
of all devices and helps complete cross-system integration. At this point, the formerly separate and independent systems in the
building have become sub-systems of a large integrated system aimed at intelligent control and management. At the server side,
the WISE-PaaS/RMM software kit can be used to facilitate the development of device management and other applications. The
kit includes a dashboard builder and 100+ RESTful APIs for developers to build up user interfaces on both Advantech WISE-

PaaS/RMM and Web-Access/SCADA platforms for various applications. RESTful API is essential, and allows the Advantech
solution to easily connect up different applications and devices.
With this solution, users can easily develop applications including: remote controls such as automated HVAC adjustment
according to monitored air condition; energy saving functions such as automated switching of lighting during work hours or
off-hours; environmental monitoring functions such as indoor air quality indicators including CO2 and PM2.5. All the data can be
pushed to the cloud to accumulate into big data for future analyses to assist the management staff in developing their strategic
policies.
Once a developer completes an iBuilding project, the IoT framework—including how devices can be connected and flow
control—can be exported to be reused in another project, so that the developer can save a lot of programming effort when
developing a new system; the developer only has to edit and make some changes to certain modules or add newly created
functions.

Benefits
• Great connectivity with flexible I/O modules for integrating existing equipment and devices quickly and conveniently.
• High expandability for developing extended functions at lower cost.
• Gateway software helps to convert all data sources into a unified data transmission protocol standard for IoT communication.
• Easy reproduction of IoT framework saves programming effort in developing new projects, allowing system integrators to focus
their time and attention on their core business in developing customized functions that satisfy their customers’ requirements,
or creating new functions to add to their selling points.
• Ready-to-run platform solution saves system development effort and speeds up time-to-market.
• One-stop shopping with solid technical support to assure your success

