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Industrial Revolutions
• There’s been three industry revolutions so far:

• 1.0 (Mechanization) – 1784 ~ 1870 
• 2.0 (Mass Production) – 1870 ~ 1914
• 3.0 (Computerization) – 1969 ~ 20xx

• Industry 1.0
• The transition from skilled artisans to unskilled 
workers using machine powered by water or steam

• Industry 2.0 
• The dawn of mass production and assembly; electricity 
replaced water/steam as the primary source of power in 
factories

• Industry 3.0 
• The start of the computer age and automation, driven 
by advancements made in the electronics/computer 
field



Industrial Revolutions Patterns
• Industry 1.0

• The development of the steam powered engine
• Industry 2.0 

• Mass production
• Industry 3.0 

• The development of the modern computer
• Industry 4.0 

• The evolution of the computer/networking
• The odd numbered revolutions (1.0 and 3.0) are driven by disruptive technologies
• The even numbered revolutions (2.0 and 4.0) are characterized by the synergy of 
existing technologies, rather than new ones



Industry 4.0 – Cyber Physical Systems
• The synergy of computers and networking
• Computers in isolation will be transformed into 
computers with networking capability, so they can 
communicate with other computers
• The advent of Cyber Physical Systems (CPS)
• CPS are an integration of computation, networking, 
and physical process/device
• For example, a robotic arm is a CPS

• Computation = compute unit
• Physical device = arm + camera
• Networking = network port/wireless



Metcalfe’s Law of Networking
• Attributed to Robert Metcalfe, the co-founder of ethernet in 1973

• The value of a network grows almost exponentially as the number of connected devices scale up



Industry / Smart Factory 4.0
• Smart Factory 4.0 will be 
using CPS to perform the 
assembly process and to 
manage the dataflow
• Humans will oversee and 
monitor the entire operation
• CPS with enough 
intelligence may be able to 
self-monitor and self-repair 
itself, if needed



Connected Smart Factories
• Each smart factory will be 
connected to each other
• As inventory is consumed at 
one factory, the system can 
automatically send the 
replenishment requirement to 
another factory
• As units are completed, the 
factory can send the shipping 
requirement to a logistic 
company



Embedded System Family



Embedded Systems Key Features
• Fanless and cableless design for 
better relability and acoustics 
• Industrial grade components 
for improved quality and longer 
lifecycle
• Thermal performance for 
fanless design
• Shock & Vibration up to 5 Grms 
to MIL-STD-810G compliance



Embedded Systems Key Features
• Single piece design for robust 
structure and ease of 
installation/assembly
• Power protection for harsh 
factory environment: OVP, OCP, 
and RP
• Extended operating 
temperature for durability
• Expandability for future I/O via 
Universal I/O+mini PCIe or 
PCI/PCIe slots



BCO-1000 Key Features
• Price valued embedded system 
• Single LAN only
• 9~30VDC operating voltage range
• -20C to 50C operating temperature 
range
• Single universal I/O slot



RCO-1000 Key Features
• Dual LAN support
• Higher 9~48VDC operating voltage 
range
• -25C to 70C extended operating 
temperature range
• Up to 2 x universal I/O slot



RCO-3000 Key Features
• Higher CPU performance
• -40C to 70C extended operating 
temperature range
• More expandability including PCI/PCIe 
slots and network module; up to 6 x 
LAN ports or 2 x LAN + 4 x PoE LAN



RCO-6000 Key Features
• Kaby Lake i7 quad core CPU performance
• -25C to 70C extended operating 
temperature range
• More expandability including PCI/PCIe 
slots and network module; up to 10 x LAN 
ports or 2 x LAN + 8 x PoE LAN



VCO-6000 Key Features
• Maximum expandability via multiple 
PCI/PCIe slots configuration 
• Single side, front facing ports for ease 
of maintenance and installation
• Kaby Lake i7 quad core CPU 
performance
• -25C to 70 wide operating 
temperature



GPU Computing Series Key Features
• GPU is NVIDIA GTX 1050TI w/ 1.98 
TFLOPS performance
• Inclusion of a system fan to control 
the GPU thermal profile
• Kaby Lake i7 quad core CPU 
performance
• 2 x universal I/O slot on RCO for 
expandability



Embedded Systems Designed for Industry 4.0 
• Wide range of products from 
valued line to high-end system with 
maximum expandability and i7 quad 
core processor
• Ideal computation unit for a CPS 
• Wide range temperature and 
voltage support for reliability in a
Smart Factory 4.0 environment
• Multiple LAN support for a 
connected network environment


