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Technology and Industrial News 

Microsoft Developing Antivirus Software for iOS, Android 
Microsoft announced it will launch versions of its Defender antivirus software later this year that will run on mobile 
devices running iOS and Android. This is a reminder of Microsoft’s status as a major cybersecurity player, which 
began to take shape in 2002 after former CEO Bill Gates ordered a complete overhaul of its strategy for keeping 
malicious code from wreaking havoc on Windows users.  
 
In bringing its antivirus product to mobile devices, Microsoft is moving into new turf and continuing a trend under 
CEO Satya Nadella of building software that runs on competing operating systems. With Microsoft preparing to 
launch its first-ever Android smartphone–an operating system that has seen its share of malware–this move includes 
a degree of self-interest. One question is how Google and Apple will feel about a longtime rival offering a helping 
hand. 
 
Oyo’s Annual Loss Grew Six Fold 
By Wayne Ma · about 5 hours ago ·  Source: Reuters 
Oyo, an India-based hotel startup backed by SoftBank, saw its losses widen to $335 million from about $50 million in 
its 2019 fiscal year, which ended last March, Reuters reported, citing company filings that were just made available. 
 
Oyo said the losses were due to its overseas expansion in China and elsewhere overseas, Reuters said. Oyo’s 
revenue, meanwhile, rose to $951 million from $211 million a year earlier, it said.  
 
Although these financials are a bit dated, they add to growing pressure from the startup to produce results. 
SoftBank, which invested almost $1 billion in Oyo through its Vision Fund, is already under fire for its bets on 
WeWork and Uber, which have yet to show profitability. 
 
Oyo’s Annual Loss Grew Six Fold 
Oyo, an India-based hotel startup backed by SoftBank, saw its losses widen to $335 million from about $50 million in 
its 2019 fiscal year, which ended last March, Reuters reported, citing company filings that were just made available. 
 
Oyo said the losses were due to its overseas expansion in China and elsewhere overseas, Reuters said. Oyo’s 
revenue, meanwhile, rose to $951 million from $211 million a year earlier, it said.  
 
Although these financials are a bit dated, they add to growing pressure from the startup to produce results. 
SoftBank, which invested almost $1 billion in Oyo through its Vision Fund, is already under fire for its bets on 
WeWork and Uber, which have yet to show profitability. 
 
63Db Solid State Programmable Attenuator from 0.1 to 30GHz 
The 4209-30-63-1 from API Technologies - Weinschel is a Solid State Programmable Attenuator that operates from 
0.1 to 30 GHz. It has an attenuation range from 0 to 63 dB with a step size of 0.5 dB and can handle up to 28 dBm of 
CW power. The attenuator can be controlled by using parallel (TTL compatible), I2C, SPI, UART, or USB interfaces. 
This RoHS-compliant attenuator is available in a module with 2.92 mm female connectors and is ideal for automated 
test equipment, 2G/3G/4G LTE/5G fading simulators, MIMO, WiMAX, and WiFi applications. 
 
Amazon CEO Jeff Bezos launches $10 billion fund to fight climate change 
Amazon CEO Jeff Bezos announced Monday he is launching a $10 billion fund to fight climate change. The 
eCommerce giant CEO said in an Instagram post that the Bezos Earth Fund will fund “will fund scientists, activists, 
NGOs — any effort that offers a real possibility” to help preserve and protect the world. 
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“Climate change is the biggest threat to our planet. I want to work alongside others both to amplify known ways 
and to explore new ways of fighting the devastating impact of climate change on this planet we all share,” Bezos 
wrote in his post. “This global initiative will fund scientists, activists, NGOs — any effort that offers a real possibility 
to help preserve and protect the natural world. We can save Earth. It’s going to take collective action from big 
companies, small companies, nation states, global organizations, and individuals.” 
 
Apple Shares Fall After Revenue Warning 
Apple shares were trading down nearly 3% in early Tuesday trading, the day after the iPhone maker said it wouldn’t 
meet its quarterly revenue guidance due to the impact of the coronavirus. Other tech stocks were unaffected, 
however, a sign that investors continue to be unworried about the broader impact of the virus. 
 
Shares of Tesla, for instance, which has a factory in China, was up 5% to $842, continuing its recent rally. Also up was 
Amazon, Facebook and Google. The broader stock market was down slightly, however. 
 
The impact of Apple’s revenue warning, for other companies, may have been more than offset by news that the 
number of new virus infections and deaths in China had fallen, The Wall Street Journal reported. Still, as the Journal 
reported, the World Health Organization cautioned against reading too much into the latest figures out of China. 
 
VIAVI Releases Modular Test Platform to Simplify 5G Network Installation at Scale 
As 5G becomes more ubiquitous in 2020, network operators are aggressively scaling and commercializing this 
technology using large workforces of technicians or contractors to install and activate tens of thousands of cell sites. 
The first OneAdvisor solution, ONA-800, will provide the essential combination of technology coverage, test 
features, and test process automation to facilitate this aggressive network deployment. 
 
The VIAVI ONA-800 allows cell site technicians to test fiber, RF, and CPRI/Ethernet from a single instrument, 
replacing multiple independent tools (OTDR, CAA, Fiber Scope) and significantly reducing the total cost of 
ownership for service providers and contractors. The workflow UI in the instrument carefully guides technicians, 
internal or external, through a pre-configured common test process, making sure that everyone completes the job in 
the same way and to the same specifications. The ONA-800 is supported by reporting and workflow software to 
automate job certification reports so contractors and technicians can rapidly close out jobs and move to the next 
one. 
 
VIAVI has led the industry with specialized, high-performance field instruments to support mobile service providers 
worldwide, from CellAdvisor 5G, the most comprehensive 5G base station analyzer and T-BERD/MTS-5800, the 
handheld Metro test solution used to commission Ethernet fronthaul, midhaul and backhaul to T-BERD/MTS 4000, 
the OTDR solution used to construct and build fiber networks. Leveraging the heritage of this instrument portfolio, 
VIAVI has combined the expertise of all into a single modular platform in an ultra-portable form factor, designed to 
allow a distributed workforce to address multiple network technologies from site to site. 
 
The ONA-800 can be configured to test fiber, coaxial cable, RF spectrum, Common Public Radio Interface (CPRI), 
Ethernet and antenna alignment, based on carrier test plans. It supports easy, fast, low-cost installation because 
field technicians get built-in guidance, automatic configuration, pass/fail results, and a single report package ready 
for closeout. The instrument mainframe includes an 8-inch touchscreen and can accommodate two modules for 
multi-technology testing.  
 
Dell to sell its cybersecurity unit RSA for $2.08 billion. Dell Technologies announced Tuesday it would sell its 
cybersecurity unit RSA for $2.08 billion to a consortium led by Symphony Technology Group, Ontario Teachers’ 
Pension Plan Board and AlpInvest Partners. The deal is expected to close in the next six to nine months, the 
companies said. 
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Tesla in talks to use CATL’s cobalt-free batteries in China-made cars. Tesla is in advanced stages of talks to use 
CATL’s cobalt-free batteries in cars made at its China plant, according to a report from Reuters citing people familiar 
with the matter. Cobalt is one of the most expensive metals in electric vehicle (EV) batteries. Contemporary 
Amperex Technology Co. Limited (CATL) is a Chinese battery manufacturer and technology company founded in 2011 
and specialized in the manufacturing of lithium-ion batteries for electric vehicles and energy storage systems, as well 
as battery management systems. Both Tesla and CATL declined to comment on the news. EV manufacturers usually 
use nickel-cobalt-aluminum (NCA) or nickel-manganese-cobalt (NMC) batteries on passenger vehicles because of 
their higher energy density, which is critical in determining how far an EV can drive on single charge. 
 
HQ Trivia actually not shutting down 
Days after HQ Trivia, a viral trivia app that doles out cash to winners, shut down, founder and CEO Rus Yusupov says  
the company "will live on." He says the startup has found a new home with another company that wants to keep it 
running, although the deal has not yet formally closed. 
 
Operators’ 5G IoT revenues to jump 1,400% to $8bn by 2025 – driven by cars, cities 
Mobile network operators will have earned $8 billion, and counting, in brand new sales revenue from 5G-based IoT 
connections by 2025, according to new forecasts from Juniper Research. The firm reckons global operators will, 
collectively, add $8 billion from new 5G-based IoT sales in the period. The $8 billion figure, it makes clear, is for brand 
new IoT connections, which do not cannibalise their existing connectivity revenues. 
 
The figure for 5G IoT sales will be around $525 million by the end of 2020, it predicted, as the first wave of 5G 
network deployments starts to complete. The company’s five-year projection represents a 1,400 per cent rise on the 
expected 2020 figure. The report, covering the period to the end of 2024, says the automotive and smart cities 
sectors will account for 70 per cent of all 5G-based IoT connections by 2025, with higher than anticipated levels of 
device support for 5G radios accelerating the uptake of 5G connectivity. 
 
Lyft resumes shared electric bike rentals in New York City. Electric Citi Bikes return after being pulled for safety 
issues. Lyft announced Wednesday it will roll out a fleet of several hundred electric bikes for rent across New York 
City, ten months after it pulled them following complaints and injury reports. “A few hundred” pedal-powered e-
bikes will hit city streets Wednesday morning, after which there will be a “gradual” increase to “thousands” by 
sometime this summer, said Citi Bike general manager Laura Fox. Lyft, which owns the bike rental program, pulled 
the entire e-bike fleet last April after oversensitive front brakes sent some riders flying off their bikes. 
 
Qualcomm introduces third-generation 5G chips to boost speeds and performance of mobile devices 
Continuing its efforts to drive 5G technology, Qualcomm on Tuesday introduced its third generation 5G mobile chip 
aimed at improving performance for smartphones and other gadgets. The San Diego company's new processor and 
radio frequency antenna platform give mobile operators the ability to combine fragmented airwave spectrum to 
expand coverage, boost capacity and deliver faster speeds. The technique is called carrier aggregation. The 
Snapdragon X60 5G modem and antenna work across a wide range of airwave frequencies earmarked for 5G. They 
include high-frequency millimeter-wave bands, mid-frequency sub-6 gigahertz spectrum and low-band airwaves, 
which are used by T-Mobile to power 5G today in the U.S. 
 
Keysight Technologies and Riscure Collaborate to Advance Development of Secure, Resilient 5G Networks, 
Devices, and Services 
Keysight Technologies, Inc., a leading technology company that helps enterprises, service providers and 
governments accelerate innovation to connect and secure the world, with Riscure, a recognized vendor of security 
tools, services and training for connected devices, announced a collaboration to advance the development of secure 
and resilient 5G networks, devices and services. 
 
An integrated ecosystem will progressively rely on sophisticated security test solutions to safeguard operational 
activities and protect data shared between businesses, government organizations, and consumers. Working 

https://www.reuters.com/article/us-tesla-china-electric-exclusive/exclusive-tesla-in-talks-to-use-catls-cobalt-free-batteries-in-china-made-cars-sources-idUSKBN20C0RP
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together, Keysight and Riscure will deliver enhanced value in transportation, industrial internet of things (IIoT), 
public safety, utilities, and healthcare, by combining Keysight's end-to-end test and visibility solutions with Riscure's 
suite of security test tools. 
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Acquisition & Funding News 

Autonomous yard trucking startup Outrider comes out of stealth with $53 million in funding 
The 400,000 distribution yards located in the U.S. are critical hubs for the supply chain. Now one startup is aiming to 
make the yard truck — the centerpiece of the distribution yard — more efficient, safer and cleaner, with an 
autonomous system. Outrider, a Golden, Colo. startup previously known as Azevtec, came out of stealth Wednesday 
to announce that it has raised $53 million in seed and Series A funding rounds led by NEA  and 8VC. Outrider is also 
backed by Koch Disruptive Technologies,  Fraser McCombs Capital, warehousing giant Prologis, Schematic Ventures, 
Loup Ventures and Goose Society of Texas. Outrider CEO Andrew Smith said distribution yards are ideal 
environments to deploy autonomous technology because they’re well-defined areas that are also complex, often 
chaotic and with many manual tasks. 
 
SentinelOne raises $200M at a $1.1B valuation to expand its AI-based endpoint security platform 
As cybercrime continues to evolve and expand, a startup that is building a business focused on endpoint security has 
raised a big round of funding. SentinelOne — which provides a machine learning-based solution for monitoring and 
securing laptops, phones, containerised applications and the many other devices and services connected to a 
network — has picked up $200 million, a Series E round of funding that it says catapults its valuation to $1.1 billion. 
 
The funding is notable not just for its size but for its velocity: it comes just eight months after SentinelOne  
announced a Series D of $120 million, which at the time valued the company around $500 million. In other words, the 
company has more than doubled its valuation in less than a year — a sign of the cybersecurity times. This latest 
round is being led by Insight Partners,  with Tiger Global Management,  Qualcomm Ventures LLC, Vista Public 
Strategies of Vista Equity Partners, Third Point Ventures and other undisclosed previous investors all participating. 
 
Oxford VR raises $12.5M Series A funding to transform mental health for millions with VR therapy 
Founded in 2017, Oxford VR is a spinout from Oxford University’s Department of Psychiatry and builds on two 
decades of research by Professor Daniel Freeman investigating VR’s potential to create powerful, automated 
psychological treatments that revolutionize the way people experience therapy.  
 
Just last week, Oxford VR announced its secured $12.5 million in Series A financing to further its research and 
development into VR-based therapy programs and accelerate its expansion into U.S. market, and to continue 
expanding its treatment pipeline into conditions such as anxiety, depression and post-traumatic stress disorder. The 
round was led by Optum Ventures and supported by Luminous Ventures. Also participating in this investment round 
are existing investors including Oxford Sciences Innovation, Oxford University Innovation and GT Healthcare Capital 
Partners. 
 
MotoRefi raises $8.6 million to bring its auto refinancing platform to the masses 
Americans are saddled with $1.2 trillion in auto loans, according to data collected by the Federal Reserve. And while 
that debt can be refinanced, even U.S. car owners who know it’s an option face a complicated task. MotoRefi, a new 
fintech startup that was born out of QED Investors in 2017, says it has developed an auto refinancing platform that 
handles the entire process, from rooting out the best rates to paying off the old lender and re-titling the vehicle. 
 
Now, the company is preparing to scale up and bring its platform to the masses, with $8.6 million in capital raised in 
a Series A funding round co-led by Accomplice  and Link Ventures. Motley Fool Ventures, CMFG Ventures (part of 
CUNA Mutual Group) and Gaingels also participated in the round. The round follows $4.7 million in seed funding that 
MotoRefi  announced in March 2019. MotoRefi is also gaining two new board members, Rob Chaplinsky, managing 
director of Link Ventures,  and Rachel Holt, former Uber executive and co-founder of a new VC firm, Construct 
Capital. 
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Israeli defense firm Elbit wins $670 million contract with Asia-Pacific country. Israeli defense firm Elbit Systems said  
Tuesday that it had won a contract worth some $670 million to supply defense products to an unnamed country in 
the Asia-Pacific region. The deal will be carried out over a 25-month period. 
 
UK Investing £1.2B, Seeks Bids To Create New Supercomputer 
UK’s Met Office looking to replace three Cray XC40s with collective 460,000 compute cores, with a new 
supercomputer having 6 times the performance. With two major storms creating havoc in many parts of the UK over 
the last two weekends, the significance of being able to predict severe weather is clearly apparent. In a timely 
announcement, the UK government today confirmed a £1.2B (around US$1.56B) investment over the next 10 years 
for developing state-of-the-art supercomputers to improve severe weather and climate forecasting. 
 
Nic Bellingham, supercomputing technology lead at the Met Office, the UK’s national meteorological service, said, 
“We are looking to replace the current three supercomputers (a system comprising three Cray XC40s), which 
collectively have 460,000 compute cores, with a supercomputer having six times the performance.” This needs to 
be completed and operational in 2022. 
 
Precision farming startup Semios raises $75M in funding to expand the largest IoT network in agriculture. Semios, 
a Vancouver, Canada-based precision farming startup, has raised $75 million in private equity funding to advance the 
development of its data-driven crop management solution. The round, which was led by Morningside Group, a 
Boston-based private equity and venture capital firm, brings the company’s total funding raise to date to $115 million 
in external capital. Founded in 2010, Semios offers a precision farming platform that provides real-time crop data and 
pest management tools for growers of tree fruit, nut and vine crops. Leveraging a proprietary, in-orchard IoT 
wireless network, machine learning, and big data analytics, Semios helps farmers manage insect pests, disease, frost 
and irrigation. 
 
Atomico, a VC firm founded by Skype co-founder, raises $820M fund to back European tech startups. Atomico, a 
venture capital firm founded by Skype co-founder Niklas Zennstrom, has raised $820 million for a new fund — the 
biggest since it was set up by the billionaire in 2006. The  oversubscribed fundraise closes above its target of $750 
million and attracting investment from a range of institutional investors. Founded in 2006 by Niklas Zennström 
and Mattias Ljungman, Atomico focuses on helping the disruptive technology companies scale globally. It partners 
with technology founders at Series A and beyond with a particular focus on Europe, leveraging deep operational 
experience to supercharge their growth. 
 
UltraSense Systems secures $20 million in Series B funding. UltraSense Systems, a San Jose, California-based 
startup and creator of touch user interface technology using 3D ultrasound for smartphones, cars, home appliances, 
IoT and medical devices, has raised $20m in Series B funding to accelerate growth and expand operations. The 
round, which brought the company’s total fundraising to $24 million, was led by Artiman Ventures and Robert Bosch 
Venture Capital with participation from Abies Ventures, Asahi Kasei Corporation, Hui Capital and Sony Innovation 
Fund. Founded by CEO Mo Maghsoudnia, UltraSense Systems builds ultrasonic user experiences with localized 
interfaces that bring surfaces to life. Its TouchPoint product line enables customers to deliver seamless and natural 
interactions on any surface, including metal, glass, wood, ceramic and plastic. 
 
Skype co-founder’s venture capital firm just raised $820 million fund to back European startups. Atomico, the 
venture capital firm founded by Skype co-founder Niklas Zennstrom, has raised $820 million for a new fund — the 
biggest since it was set up by the billionaire in 2006. The firm plans to cash in on the ongoing “renaissance” in 
Europe’s tech sector, according to Siraj Khaliq, an investment partner for Atomico. Khaliq noted the rise of so-called 
unicorns — privately-held tech firms valued at $1 billion or more — in the continent over the past decade. In 2014, 
Europe was home to just 22 unicorns, according to Atomico’s own data, while today there are over 100 across the 
region. 
 

http://www.semios.com/
https://www.atomico.com/
http://ultrasensesys.com/
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Be My Eyes closes $2.8M Series A funding to connect blind people with normal sighted volunteers via live video 
calls. Be My Eyes is a free mobile app that connects a community of half a million volunteers around the world to the 
blind and visually impaired, helping them to solve their daily challenges and get on with life. The mobile app that 
allows anyone to assist visually impaired people through live video calls. Today, Be My Eyes announced it has raised 
$2.8 million in Series A funding to further develop its unique “purpose and profit” business model while keeping the 
visual support service free and unlimited for all visually impaired users. The round was led by Cultivation Capital. 
 
Toast pops up with $400M for restaurants 
Restaurant management startup Toast raised $400 million in a new round of funding, boosting its valuation to $4.9 
billion. Bessemer Venture Partners, TPG, Greenoaks Capital, and Tiger Global led the round, which brings Boston-
based Toast's total funding to around $900 million. 
 
Swivel raises $8M for flexible office leases 
Austin-based Swivel, developer of a flexible office leasing platform and network, raised $8 million in Series A funding 
led by veteran startup investor Jim Breyer. The startup has been testing its model across Texas and plans to expand 
nationwide. 
 
PE shops strike $2B+ cybersecurity deal with Dell 
A group led by STG Partners, Ontario Teachers' Pension Plan and AlpInvest Partners has agreed to acquire 
cybersecurity company RSA from Dell Technologies in an all-cash deal worth more than $2 billion. Based in 
Massachusetts, RSA offers risk and fraud management services through a range of brands. The deal is expected to 
close in the next six to nine months, marking the end of Dell's ownership tenure after it acquired RSA through its 
roughly $60 billion add-on of EMC in 2016. 
Austin-based fintech startup Self nabs $20M Series C funding to help people build their credit history while also 
saving money. Self, an Austin, Texas-based fintech startup offering people a way to build their credit while also 
saving money, announced it has raised $20 million round of Series C funding to accelerate its company growth by 
hiring additional members of the team and investing in marketing and product development to improve overall 
customer success, building even further on rapid growth in 2019. The round was co-led by Altos Ventures and 
Conductive Ventures. Founded in 2015 by Conor Swanson and James Garvey, Self is a leading fintech startup with a 
mission to help people build credit and savings. Starting at just $25 per month, Self is helping thousands of people 
begin their financial journey with a credit builder account. 
 
Nokia is acquiring optical networking tech startup Elenion. Finnish telecom networks maker Nokia announced 
Wednesday it has agreed to acquire privately-held New York-based tech company Elenion Technologies to boost its 
optical networking business and broaden its offering to telecoms operators. The value of the acquisition was not 
disclosed. Founded in 2014, the New York-based Elenion designs and develops highly integrated System-on-Chip 
optical engines for Telecom, Data Center and Networking applications. The company is focused on driving 
innovation in silicon photonics technology. Built around world-class multi-disciplinary experts in silicon photonics, 
lasers, electronics and advanced packaging, Elenion is developing next-generation photonic integrated circuit 
technologies and solutions for a broad range of datacom and telecom applications. 
 
London-based startup Limio raises about $0.5M in pre-seed funding to offer a no-code subscription commerce 
platform. Limio, a London-based tech startup that is solving this problem by helping businesses to acquire and retain 
subscribers, announced today that it has raised $421,000 (£325,000) to continue to develop its no-code Subscription 
Commerce platform. The funding came from 15 angel investors including co-founder and CEO Amaury de Closse. 
Other backers include Michael Pennington (Gumtree), Matt Clifford (Entrepreneur First), Scott Sage and Krishna 
Visvanathan (Crane VC). Founded in 2017 by CEO Amaury de Closset (formerly of GoCardless) and Daniel Morton 
(Zuora, Three), Limio is a no-code Subscription Commerce Platform, enabling you to operate your subscription 
business with extra speed and at a lower cost. Our Platform includes Content Management System (CMS), Product 
Information Management (PIM), Digital Asset Management (DAM) capabilities specifically made for subscriptions, 

https://www.bemyeyes.com/
https://www.self.inc/
https://elenion.com/
http://limio.com/
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enabling your marketers to get to market new shops, campaigns and promotions faster than ever. No IT, no 
developments. 
 
Google Cloud, on a buying spree, acquires IT startup company Cornerstone Technology. Google Cloud has acquired 
Cornerstone Technology as it targets the mainframe. CEO Thomas Kurian has been on a buying spree in attempts to 
catch up with cloud leaders Amazon and Microsoft. Google says the acquisition will help it to migrate customers’ 
mainframe workloads to Google Cloud. The total amount of the deal was not disclosed. “For decades, companies 
have relied on a mainframe architecture to run their mission-critical workloads, but it often holds developers back 
from taking advantage of new technologies that enable them to innovate more quickly,” Google said said in a blog 
post. “Cloud computing presents the opportunity to modernize your applications and your infrastructure, resulting 
in better capabilities and allocation of resources so your organization can focus on your core business.” 
 
Intel leads $74M funding in ZeroFOX to protect organizations from digital threats and deep fakes. ZeroFox, a public 
attack surface protection startup company that provides both targeted protection and global insights into the world 
of social media threats, announced today it has raised $74 million funding to accelerate its global expansion and 
advance its award-winning artificial intelligence (AI) capabilities. The round was by Intel Capital, with participation 
from  existing investors NEA, Highland Capital Partners, Redline Capital Management, Hercules Capital and Core 
Capital. Founded in 2013 by Chris Cullison, Evan Blair, Hillary Herlehy, James Foster, and Robert Francis, the 
Baltimore, Maryland-based ZeroFOX  safeguards modern organizations from dynamic security risks across social, 
mobile, surface, deep and dark web, email and collaboration platforms. 
 
Morgan Stanley is buying E-Trade for $13 billion. Morgan Stanley, the tony investment bank for rich Americans and 
corporations, is making a play for the masses. As part of the acquisition, Morgan Stanley is getting 5.2 million E-
Trade’s  customer accounts with $360 billion in assets and a leading business that manages corporate stock 
plans. It’s the biggest takeover by a U.S. bank since the financial crisis. 
 
Brace raises $10M Series A funding to revolutionize mortgage servicing using AI. Brace, a Los Angeles-based digital 
mortgage-servicing platform that allows for mortgage investors, servicers, and borrowers to work together 
seamlessly, has raised an additional $10M in Series A funding to expand the Company’s platform with additional SaaS 
technology impacting other segments within the lifecycle of mortgage servicing while also growing their client base. 
The round was led by Point72 Ventures, with participation from existing investors, including Crosslink Capital. That 
latest round brings the company’s total funding to $15M in less than two years. Founded just three years ago by Amr 
Mohamed and Eric Rachmel, Brace was built upon the idea that there must be a more transparent and efficient way 
to service borrowers in times of need and hardship. We are providing technology solutions to drive innovation in the 
mortgage servicing industry. 
 
HungryPanda, the Online Asian Food Delivery Service Raises $20 Million in Funding to Feed Ambitious Global 
Expansion. HungryPanda, a United Kingdom-based specialist online food delivery platform startup serving Asian 
restaurants and overseas Chinese populations, has announced $20 million in funding led by Laurel Bowden from 
83North and Antoine Nussanbaum from Felix Capital. The investment will be used to accelerate the growth of its 
team, build technology innovation and most importantly accelerate its global expansion, with a strong focus on the 
US market. Founded in the UK in 2017, the company has grown fast and now operates in 31 cities across the UK, 
North America, ANZ and Europe. It employs over 300 people. As the global leader in this specialist marketplace, 
HungryPanda is the only business of its type with substantial presence across three continents. 
 
Betaworks Ventures Invests $200k in SyncFloor with Audiocamp. SyncFloor, the commercial music marketplace 
powered by natural language search, has been accepted as part of Betaworks Audiocamp program. In addition to 
extensive mentoring and support, SyncFloor will receive $200K in funding to jumpstart its next business 
initiatives. SyncFloor is a marketplace of commercial music to be used in advertisements, film, TV, video games and 
more. We are revolutionizing sync licensing, from music discovery through license clearance. Whether you’re a music 

https://cloud.google.com/blog/topics/inside-google-cloud/helping-customers-migrate-their-mainframe-workloads-to-google-cloud
https://cloud.google.com/blog/topics/inside-google-cloud/helping-customers-migrate-their-mainframe-workloads-to-google-cloud
https://www.zerofox.com/
https://brace.ai/
https://hungrypanda.co/
https://orpheus.syncfloor.com/
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supervisor on a dramatic film, a music researcher at an advertising agency, an editor on a documentary, or a 
producer on a TV series, SyncFloor is your one-stop shop for music from brands you already know and trust. 
 
Investors in LatAm get bitten by the hotel investment bug as Ayenda raises $8.7 million 
Some of Latin America’s leading venture capital investors are now backing hotel chains. In fact, Ayenda, the largest 
hotel chain in Colombia, has raised $8.7 million in a new round of funding, according to the company. Led by Kaszek 
Ventures,  the round will support the continued expansion of Ayenda’s chain of hotels in Colombia and beyond. The 
hotel operator already has 150 hotels operating under its flag in Colombia and has recently expanded to Peru, 
according to a statement. Financing came from Kaszek Ventures and strategic investors like Irelandia Aviation, 
Kairos, Altabix and BWG Ventures. 
 
The company, which was founded in 2018, now has more than 4,500 rooms under its brand in Colombia and has 
become the biggest hotel chain in the country. Investments in brick and mortar chains by venture firms are far more 
common in emerging markets than they are in North America. The investment in Ayenda mirrors big bets that 
SoftBank Group  has made in the Indian hotel chain Oyo and an investment made by Tencent, Sequoia China, Baidu 
Capital and Goldman Sachs, in LvYue Group late last year, amounting to “several hundred million dollars”, according 
to a company statement. 
 
DSP Concepts raises $14.5M for its Audio Weaver platform 
DSP Concepts — a startup whose Audio Weaver software is used by companies as varied as Tesla, Porsche, GoPro 
and Braun Audio — is announcing that it has raised $14.5 million in Series B funding. The startup goal, as explained to 
me by CEO Chin Beckmann and CTO Paul Beckmann (yep, they’re a husband-and-wife founding team), is to create 
the standard framework that companies use to develop their audio processing software. 
 
Volocopter extends Series C funding to $94M with backing from logistics giant DB Schenker and others 
Autonomous air mobility company Volocopter  has added to the Series C funding round it announced in September 
2019. The German electric vertical take-off and landing (eVTOL) aircraft maker announced €50 million ($54 million at 
today’s exchange rate) in funding at the time, and the C round has now grown to €87 million ($94 million) thanks to 
new lead investor DB Schenker, a German logistics company with operations all over the world. This round also 
includes participation by Mitsui Sumitomo Insurance Group, as well as the venture arm of its parent MS&AD, along 
with TransLink Capital . Existing investors, including Lukasz Gadowski and btov, also participated in this round 
extension. 
 
With this new funding, Volocopter brings its total raised to around $132 million, and it says it will use the newly 
acquired capital to help certify its VoloCity aircraft, its air taxi eVTOL designed to transport people, which is on track 
to become the company’s first-ever vehicle licensed for commercial operation. Meanwhile, Volocopter will also use 
the new funds to help continue development of a next-generation iteration of its VoloDrone, which is the cargo-
carrying version of its aircraft. It aims to use VoloDrone to expand its market to include logistics, as well as 
construction, city infrastructure and agriculture. 
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Network Slicing is 5G’s Hottest Feature 

Forget higher data rates or lower latencies, network slicing is where 5G really shines 
 
By Stacey Higginbotham  
 
The hottest feature of 5G isn’t discussed very much. When people talk about 5G they tend to discuss the gigabit 
speeds or the lower latencies. But it’s network slicing, the ability to partition off segments of the 5G network with 
specific latency, bandwidth, and quality-of-service guarantees, that could change the underlying economics of 
cellular service. Network slicing could lead to new companies that provide connectivity and help offset the capital 
costs associated with deploying 5G networks. 
 
How? Instead of selling data on a per-gigabyte basis, these companies could sell wireless connectivity with specific 
parameters. A manufacturing facility, for example, may prioritize low latency so that its robots operate as precisely 
as possible. A hospital may want not only low latency but also dedicated bandwidth for telemedicine, to ensure that 
signals aren’t lost at an inopportune moment. 
 
Today, if a hospital or factory wants a dedicated wireless network with specific requirements, a telco has to custom-
engineer it. But with network slicing, the telco can instead use software to allocate slices without human 
involvement. This would reduce the operating costs of a 5G network. That ease and flexibility, combined with the 
ability to price the network for different capabilities, will be what helps carriers justify the capital costs of deploying 
5G, says Paul Challoner, the vice president of network product solutions for Ericsson North America. 
 
Challoner envisions that soon customers will be able to go to a telco’s website and define what they want, get the 
pricing for it, and then use the network slice for however long they need. He sees 2020 as being the year that 
equipment companies like Ericsson “race to the slice,” trying to show wireless carriers what they can do. 
 
Mobile-tech consultant Chetan Sharma thinks network slicing will likely take a year or two longer to hit the 
mainstream. But he also sees it as a catalyst for new companies that will enter the market to resell connectivity for 
dedicated use cases. For example, a company like Twilio or Particle, which already resell network connectivity to 
clients, could bring together slices from different carriers to offer a global service with specific characteristics. A 
company like BMW could then use that service when it wants to roll out a software update at a specific time to all of 
its vehicles—and to ensure that the update made it through. 
 
Or maybe Amazon or Microsoft Azure could offer an industrial IoT product to factories that have specific latency 
requirements, by bundling together wireless connectivity from multiple carriers. A few years back, the telecom 
industry was debating whether carriers were becoming a dumb pipe. Sharma thinks the ability to customize speed, 
latency, and quality of service means 5G will put an end to that particular debate. 
 
That said, carriers charging customers based on the capabilities they need does mean that some people will bring up 
concerns around network neutrality and how to ensure that customers aren’t charged an arm and a leg for a decent 
best-effort service. 
 
“It’s uncharted territory,” says Sharma. “When the FCC was looking at [network neutrality] they didn’t consider 
network slicing as part of the equation. So my view is that they will have to update what operators are allowed to do 
with network slicing. We’ll need more clarity on the ruling.” 
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9 big things: The FTC won't let tech be 

By Kevin Dowd 
 
In recent months, antitrust regulators have shown an increasing interest in the acquisitiveness of the world's largest 
tech companies. The US Federal Trade Commission dialed up the scrutiny last week, announcing plans to investigate 
potentially hundreds of acquisitions made over the past decade by Amazon, Apple, Facebook, Google and Microsoft. 
 
It was pertinent timing. The same day, T-Mobile and Sprint won a key legal victory that brings their planned $26.5 
billion combination closer to fruition. The wireless-industry mega-deal has dominated M&A headlines for the past 
two years, prompting widespread questions about what the corporate world's recent consolidation spree will mean 
for consumers.  
 
Major mergers are making waves, which is one of nine things you need to know from the past week: 
 
1. Acquisition acrimony 
Amazon, Apple, Facebook, Google and Microsoft combined to make more than 530 acquisitions during the 2010s, 
according to PitchBook data, a rate of more than one per week. Some of those deals have been headline-grabbers, 
like Amazon's $13.7 billion purchase of Whole Foods, Microsoft's $27 billion LinkedIn takeover and Apple's $2.6 billion 
acquisition of Beats. But many more have flown under the radar, so small that US law didn't require the companies 
involved to report the deals to regulatory authorities.  
 
This week, the FTC announced it is retroactively taking a look, requesting that those five companies submit 
documents related to the terms, structure and purpose of smaller acquisitions dating back to the start of 2010. The 
purpose is "to evaluate whether the federal agencies are getting adequate notice of transactions that might harm 
competition," FTC chairman Joe Simons said in a press release. In a later conference call, Simons hinted that the idea 
of unwinding some previously completed deals isn't off the table. 
 
It's the latest front in an ongoing battle between the FTC and big tech companies, a response to mounting public 
concerns about the power and influence those companies exert over both their customers and their competition. 
 
Last July, the FTC imposed a $5 billion penalty and other related restrictions on Facebook, concluding an 
investigation prompted by the Cambridge Analytica privacy scandal. In September, Google and its subsidiary 
YouTube reached a $170 million settlement with the FTC and the New York Attorney General over charges YouTube 
had illegally collected children's personal data. And in August, The Verge reported the FTC was examining the 
potential antitrust implications of a deal to sell Apple's iPhones on Amazon's marketplace. The inclusion of Microsoft 
in the FTC charges, though, is new. Until now, Satya Nadella's company had largely escaped regulatory notice. In 
recent years, that is. You might recall a certain antitrust dustup from the late 1990s.  
 
Then, as now, the question was about how big is too big. Regulators are worried that Google, Facebook and the rest 
are stifling competition by acquiring potential rivals while they are still in their infancy. The big tech companies argue 
that there's still plenty of competition to keep them from monopolizing things like search engines, social media and 
online advertising. And besides, isn't it all in the name of offering the best products and prices to consumers? 
 
It's the same sort of debate that's been playing out in the telecom sector ever since April 2018, when T-Mobile and 
Sprint agreed to merge in a controversial deal that would reduce the number of major wireless carriers in the US 
from four to three. Many questions and concerns were raised. When the US Federal Communications Commission 
OK'd the deal last fall, two of its five commissioners published scathing dissents, decrying the approval process and 
arguing the deal would limit consumer options. But for the companies, it's been so far, so good. 
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One of the deal's last major hurdles was a lawsuit brought by a group that included the attorneys general of 13 
states plus the District of Columbia, which levied similar anti-competition charges against the combination. This 
week, a federal judge ruled in favor of the two telecom companies, buying into the argument that Sprint's planned 
divestiture of Boost Mobile to Dish Network will allow Dish to turn itself into a new wireless heavyweight.  
 
Full steam ahead, then, right? Not so fast. Instead of regulatory concerns, it's now money issues that are 
endangering the deal. Bloomberg reported Thursday that T-Mobile majority owner Deutsche Telekom wants to 
renegotiate the terms of the merger because Sprint's finances have deteriorated in the nearly two years since the 
deal was first put together. It sets up a potential conflict between Deutsche Telekom and SoftBank, which owns a 
controlling stake in Sprint.  
 
Huge deals have proliferated in recent years. In media, AT&T bought Time Warner for $85.4 billion, and Disney paid 
$71.3 billion for a raft of 21st Century Fox's entertainment assets. In healthcare, Bristol-Myers Squibb bought Celgene 
for $74 billion, and AbbVie and Allergan are trying to finalize a $63 billion combination. Major brokerages Charles 
Schwab and TD Ameritrade agreed to a $26 billion merger late last year, and LVMH is rolling Tiffany into its luxury 
empire for $16.3 billion. 
 
So it's interesting that, when it comes to the tech giants, the FTC is more concerned for now with smaller moves. But 
perhaps that's just a sign of how thorough their interest is. No matter what's going on in the market, it doesn't seem 
like the FTC is going to back off Amazon, Google and the rest any time soon. 
 
2. Shutdowns 
Early in the week, consumer products startup Brandless ceased operations, becoming what's believed to be the first 
portfolio company of SoftBank's Vision Fund to go out of business entirely. The next day brought news of a 
shutdown for Essential Products, a developer of phones and other consumer tech that was led by Android creator 
Andy Rubin. And the music also stopped for Hollar, the operator of an online dollar store, with Axios reporting the 
company is calling it quits. 
 
3. Unicorn losses 
Airbnb's time as a profitable company was apparently short-lived. The vacation rental unicorn had a net loss of $322 
million during the first nine months of 2019, according to a Wall Street Journal report this week, a stark difference 
from a $200 million profit the company turned over during that same stretch in 2018. The presence of similar losses 
for some of its portfolio companies is coming home to roost at SoftBank: The Japanese giant may have to slash the 
size of its second Vision Fund by more than $50 billion due to a lack of investor interest, again according to the WSJ.  
 
4. Impact intrigue 
Deval Patrick, who for the past four years ran the impact investing unit at Bain Capital, has called off a short-lived 
campaign for the Democratic presidential nomination. 
It's unclear if Patrick will return to his former firm. But 
either way, the sorts of deals Patrick is used to doing 
have become red-hot. KKR closed its first global impact 
fund this week on $1.3 billion, joining rivals like 
Blackstone and Apollo Global Management in getting in 
on the growing impact trend. 
 
5. Toast's bread 
About a month after Plaid agreed to a $5.3 billion sale 
to Visa, another fintech startup has achieved a lofty 
valuation of its own. Toast, which makes payments 
software and point-of-sale systems for restaurants, 
raised $400 million in Series F funding this week at a 
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$4.9 billion valuation, drawing backing from a long list of firms that includes Bessemer Venture Partners, Greenoaks 
Capital, Tiger Global and TPG Capital. 
 
6. Debt deals 
Two different buzzy startups raised large funding rounds this week that were an almost even split between equity 
and debt. Headspace, which makes a meditation and wellness app, pulled in a $93 million Series C consisting of $53 
million in equity and $40 million in debt. And Astranis, a satellite startup that wants to bring better wifi to Alaska and 
other remote areas, banked a $90 million round comprising $40 million in equity and $50 million in debt funding. 
 
7. Backing blockbusters 
Last Sunday, "Parasite" won the Academy Award for Best Picture. Two days later, the studio behind the film, a South 
Korean company called CJ Entertainment and Merchandising, partnered with private equity firm RedBird Capital 
Partners to make a $275 million investment in Skydance Media, another film company known for producing titles 
from big-money Hollywood franchises like Terminator and Mission: Impossible. 
 
8. Everything EQT 
About five months after the firm's IPO, life on the public market is going swimmingly for Swedish private equity 
power EQT. The firm reported sparkling 2019 earnings this week, including a 54% year-over-year jump in revenue, just 
two days after announcing plans to open a new office in Sydney. The past week also brought personnel news for 
EQT: Matthew Levine, a partner based in the US, is reportedly departing after more than five years with the firm. 
 
9. Apparel pursuits 
The Carlyle Group is set to part with a portion of its fashion portfolio, agreeing this week to sell luxury sneaker brand 
Golden Goose to Permira for a reported €1.3 billion (about $1.4 billion). Carlyle still maintains a hefty stake in 
streetwear behemoth Supreme. In other apparel news, reports emerged early in the week that frequent retail 
investor Sycamore Partners is negotiating a potential purchase of Victoria's Secret, which has seen sales slump 
under the leadership of controversial Jeffrey Epstein confidante Leslie Wexner. 
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5G Networks IoT Revenue to Reach $8 Billion by 2025, Research Forecast Shows 

 
A new study from Juniper Research, a research firm that provides research and analytical services to the global hi-
tech communications sector, found that total operator-billed revenue from 5G IoT connections will reach $8 billion 
by 2024; rising from $525 million in 2020. This is a growth of over 1,400% over the next 5 years. The report identified 
the automotive and smart cities sectors as key growth drivers for 5G adoption over the next 5 years. 
 
Juniper Research’s latest 5G Networks in IoT research provides insights on the investment in 5G technologies, 
including regional analysis and 5G’s impact on IoT services. It includes strategic recommendations for market 
stakeholders, aligned with 5-year forecasts for the adoption of 5G connectivity in the IoT space for the period 2020-
2025. 
 
The new research, 5G Networks in IoT: Sector Analysis & Impact Assessment 2020-2025, anticipated that revenue 
from these 5G connections is a highly sought-after new revenue stream for operators. It forecasts that 5G IoT 
connections must be considered as new connections that will not cannibalize existing operator connectivity revenue 
from current IoT technologies. The research urges operators to develop comprehensive value-added services to 
enable IoT service users to manage their 5G connections. It forecasts that tools, such as network slicing and multi-
access edge computing solutions, will be essential to attract the highest spending IoT service users to use their 5G 
networks. 
 
The research also forecasts that valued-added services will become crucial in the automotive and smart cities 
sectors. It also forecasts that these sectors would account for 70% of all 5G IoT connections by 2025, with higher 
than anticipated levels of device support for 5G radios accelerating the uptake of 5G connectivity. 
 
The research claimed that the initial high pricing of 5G connectivity in the IoT sector would dissuade all but high 
value IoT users. It urged operators to roll out holistic network management tools that complement the enhanced 
capabilities of 5G networks for IoT capabilities. 
 
Research author Andrew Knighton remarked “Management tools for the newly-enabled services are key for users 
managing large scale deployments. We believe that only 5% of 5G connections will be attributable to the IoT, but as 
these are newly enabled connections, operators must view them as essential to securing a return on their 5G 
investment.” 
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Robotic process automation is a big market, but there will be only one big winner 

By Dave Vellante with Mike Wheatley 
 
The market for robotic process automation is one of the hottest in tech right now, rapidly gaining traction as larger 
enterprises look to speed up their business processes by automating mundane office tasks. 
 
A lot of the buzz around RPA comes from the massive amounts of money being injected into the market. The two 
biggest players in RPA right now, Automation Anywhere Inc. and UiPath Inc., are both startups that have raised 
almost $1 billion between them, sharing a combined market value of nearly $14 billion. Meanwhile, the market 
generated revenue of around $1 billion in 2019, almost double a year ago. 
 
With so much money being thrown around, Dave Vellante, chief analyst at SiliconANGLE sister market research firm 
Wikibon and co-host of SiliconANGLE’s video studio theCUBE, took a deeper look at the RPA space in his latest 
breaking analysis video in order to ascertain just how big it could grow. 
 
Overhyped maybe, but overvalued? 
One of the most important questions to address is whether the RPA market is overvalued, and at first glance that 
does appear to be the case. Wikibon’s data shows the RPA market is trading at around 15 to 17 times revenue, which 
is a very high multiple. But Wikibon’s forecasts show that growth in the RPA market is expected to slow to 20% a 
year by 2025, by which time it will also start throwing off some profits, at least for the leading players. 

 
“What we show here is a sensitivity analysis assuming 20%, 25%, 30% and 35% earnings before interest and taxes for 
the market,” Vellante said. “And we show a 20-times EBIT multiple, which for a market growing this fast is 
reasonable, considering that tech overall will typically have a multiple of 10% to 15%.” 
 
Wikibon’s forecasts assume a market valuation of around $75 billion a year by 2025, which suggests the RPA market  
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is actually more likely to be undervalued at this time. As for RPA’s total available market, it could easily end up 
exceeding $30 billion globally, supporting a higher implied valuation multiple. 

 
 
Who’s leading the charge? 
Of course that means there’s a lot at stake for those trying to carve out a piece of that pie, but who is currently 
sitting at the table? To answer that question, we looked at the latest spending data from Enterprise Technology 
Research, which shows that RPA is one of the fastest-growing segments in technology right now, especially when it 
comes to larger enterprises. The sector has a very strong “net score” compared with other technology segments. 
ETR’s net score is a measure of spending velocity that takes into account whether a customer is planning to spend 
more or less on a particular provider, based on surveys dating back to January 2017. 
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ETR’s data shows that RPA is truly on the enterprise agenda, and that UiPath and Automation Anywhere not only 
have the largest market share of the market, but are also putting some distance between themselves and their 
rivals. 
 

 
 
That’s not to say there isn’t room for any other players. ETR’s data shows the likes of Blue Prism Ltd., Pegasystems 
Inc. and WorkFusion Inc. are also enjoying some good traction in the space with some strong net scores of their 
own. 
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The picture changes when we narrow things down to the biggest enterprises in ETR’s surveys, though. Suddenly, 
UiPath’s net score jumps to 80% while Pegasystems also has more of a presence. But Automation Anywhere records 
a slight dip, and Blue Prism also declines. 
 

 
 
“The other key point on this chart is that 85% of UiPath customers and 70% of Automation Anywhere customers plan 
to spend more this year than last year, and that is pretty impressive,” Vellante said. 
 
A winner-take-all market 
The future of the RPA market will be defined by its ability to break into more use cases with deeper business 
integration. There’s a real opportunity to “cross the chasm” and deliver useful, low-code systems to subject matter 
experts in business areas that have strong potential to drive change. 
 
“This idea of hyper-automation is buzz wordy but it has meaning,” Vellante said. “Companies that bring RPA 
together with process mining and machine intelligence that drives process analytics have great potential, so long as 
organizational stove pipes can be broken down. Put process data and analytics at the core to drive decision-making 
and change.” 
 
In other words, whoever can break out and hit escape velocity in the RPA market is likely to have a very bright 
future. But there’s unlikely to be room for everyone at the table, since the market is still fairly small compared with 
larger markets such as cloud computing. 
 
“This is more of a winner-take-all market, it’s not a trillion-dollar TAM,” Vellante said. “It’s tens of billions of dollars 
and maybe north of $30 billion, but it’s somewhat of a zero-sum game market, in my opinion.” 
 
And the winners are most likely to be those companies that have already carved out an early lead. Indeed, there’s 
not even much room for big software players such as Microsoft Corp. and SAP SE, which have both made moves into 
the market. The problem is that Microsoft and SAP both have an incremental view of the market, and bundle RPA as 
a checkoff item rather than give it a higher priority. 
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“Organizations that really want to benefit from so-called hyper-automation will be leaning heavily on software from 
specialists who have the vision, resources, culture and focus to drive digital process transformation,” Vellante said. 
“No. 1 will make a lot of money. No. 2 will do OK, and everyone else will struggle for profits.” 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://youtu.be/F6QJ-UeBIUU
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Fast-charging, long-running, bendy energy storage breakthrough 

By University College London  
 

 
A new bendable supercapacitor made from graphene, which charges quickly and safely stores a record-high level of energy for use 
over a long period. 

 
While at the proof-of-concept stage, it shows enormous potential as a portable power supply in several practical 
applications including electric vehicles, phones and wearable technology. 
 
The discovery, published today in Nature Energy, overcomes the issue faced by high-powered, fast-charging 
supercapacitors—that they usually cannot hold a large amount of energy in a small space. 
 
First author of the study, Dr. Zhuangnan Li (UCL Chemistry), said: "Our new supercapacitor is extremely promising 
for next-generation energy storage technology as either a replacement for current battery technology, or for use 
alongside it, to provide the user with more power. 
 
"We designed materials which would give our supercapacitor a high power density—that is how fast it can charge or 
discharge—and a high energy density—which will determine how long it can run for. Normally, you can only have 
one of these characteristics but our supercapacitor provides both, which is a critical breakthrough. 
 
"Moreover, the supercapacitor can bend to 180 degrees without affecting performance and doesn't use a liquid 
electrolyte, which minimises any risk of explosion and makes it perfect for integrating into bendy phones or 
wearable electronics." 
 
A team of chemists, engineers and physicists worked on the new design, which uses an innovative graphene 
electrode material with pores that can be changed in size to store the charge more efficiently. This tuning maximises 
the energy density of the supercapacitor to a record 88.1 Wh/L (Watt-hour per litre), which is the highest ever 
reported energy density for carbon-based supercapacitors. 
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Similar fast-charging commercial technology has a relatively poor energy density of 5-8 Wh/L and traditional slow-
charging but long-running lead-acid batteries used in electric vehicles typically have 50-90 Wh/L. 
 

 
A new bendable supercapacitor made from graphene can bend to 180 degrees without affecting performance and doesn't use a 
liquid electrolyte, which minimises any risk of explosion and makes it perfect for integrating into bendy phones or wearable 
electronics. 

 
While the supercapacitor developed by the team has a comparable energy density to state-of-the-art value of lead-
acid batteries, its power density is two orders of magnitude higher at over 10,000 Watt per litre. 
 
Senior author and Dean of UCL Mathematical & Physical Sciences, Professor Ivan Parkin (UCL Chemistry), said: 
"Successfully storing a huge amount of energy safely in a compact system is a significant step towards improved 
energy storage technology. We have shown it charges quickly, we can control its output and it has excellent 
durability and flexibility, making it ideal for development for use in miniaturised electronics and electric vehicles. 
Imagine needing only ten minutes to fully-charge your electric car or a couple of minutes for your phone and it 
lasting all day." 
 
The researchers made electrodes from multiple layers of graphene, creating a dense, but porous material capable of 
trapping charged ions of different sizes. They characterised it using a range of techniques and found it performed 
best when the pore sizes matched the diameter of the ions in the electrolyte. The optimised material, which forms a 
thin film, was used to build a proof-of-concept device with both a high power and high energy density. 
 
The 6cm x 6cm supercapacitor was made from two identical electrodes layered either side of a gel-like substance 
which acted as a chemical medium for the transfer of electrical charge. This was used to power dozens of light-
emitting diodes (LEDs) and was found to be highly robust, flexible and stable. 
 
Even when bent at 180 degrees, it performed almost same as when it was flat, and after 5,000 cycles, it retained 
97.8% of its capacity. 
 
Senior author, Professor Feng Li (Chinese Academy of Sciences), said: "Over the next thirty years, the world of 
intelligent technology will accelerate, which will greatly change communication, transportation and our daily lives. 
By making energy storage smarter, devices will become invisible to us by working automatically and interactively 
with appliances. Our smart cells are a great example of how the user experience might be improved and they show 
enormous potential as portable power supply in future applications." 
 

 
More information: Tuning the interlayer spacing of graphene laminate films for efficient pore utilization towards 
compact capacitive energy storage, Nature Energy (2020). DOI: 10.1038/s41560-020-0560-6 , 
https://nature.com/articles/s41560-020-0560-6 
Journal information: Nature Energy  

http://dx.doi.org/10.1038/s41560-020-0560-6
https://techxplore.com/journals/nature-energy/
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AI in the 2020s Must Get Greener—and Here’s How 

The push for energy efficient “Green AI” requires new strategies 
 
By Ameet Talwalkar  
 
The environmental impact of artificial intelligence (AI) has been a hot topic as of late—and I believe it will be a 
defining issue for AI this decade. The conversation began with a recent study from the Allen Institute for AI that 
argued for the prioritization of “Green AI” efforts that focus on the energy efficiency of AI systems. 
 
This study was motivated by the observation that many high-profile advances in AI have staggering carbon 
footprints. A 2018 blog post from OpenAI revealed that the amount of compute required for the largest AI training 
runs has increased by 300,000 times since 2012. And while that post didn’t calculate the carbon emissions of such 
training runs, others have done so. According to a paper by Emma Strubel and colleagues, an average American is 
responsible for about 36,000 tons of CO2 emissions per year; training and developing one machine translation 
model that uses a technique called neural architecture search was responsible for an estimated 626,000 tons of CO2. 
 
Unfortunately, these so-called “Red AI” projects may be even worse from an environmental perspective than what’s 
being reported, as a project’s total cost in time, energy, and money is typically an order of magnitude more than the 
cost of generating the final reported results. 
 

Moreover, the reality is that some high-profile areas of Red AI—
like developing new object-detection models to improve 
autonomous navigation in complex environments, or learning rich 
text representations from massive amounts of unstructured web 
data—will continue to remain off-limits to everyone but the 
researchers with the most resources (in other words, those 
working for big tech companies). The sheer size of the datasets 
and cost of compute required keeps out smaller players. 

 
So what can be done to push Green AI forward? And should we prioritize Green AI at all costs? 
 
Red AI Isn’t All Bad 
Many of today’s Red AI projects are pushing science forward in natural language processing, computer vision, and 
other important areas of AI. While their carbon costs may be significant today, the potential for positive societal 
impact is also significant. 
 
As an analogy, consider the Human Genome Project (HGP), which took US $2.7 billion and 13 years to map the human 
genome. The HGP’s outcome was originally viewed as a mixed bag due to its cost and the dearth of immediate 
scientific breakthroughs. Now, however, we can map an individual’s genome in a few hours for around $100 using 
sequencing technology that relies on the main artifact of the HGP (the reference genome). While the HGP lacked in 
efficiency, it nonetheless helped pave the way for personalized medicine.  
 
Similarly, it’s critical to measure both the input and the output of RedAI projects. Many of the artifacts produced by 
RedAI experiments (for example, image representations for object recognition, or word embeddings in natural 
language processing) are enabling rapid advances in a wide range of applications. 
 
 
The Move Toward Green AI 
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Yet regardless of its underlying scientific merits, RedAI isn’t sustainable, due to both environmental concerns and 
the barriers of entry that it introduces. To continue the analogy, the HGP did succeed in sequencing the human 
genome, but novel DNA sequencing technologies were required to drastically reduce costs and make genome 
sequencing broadly accessible. The AI community simply must aim to reduce energy consumption when building 
deep learning models. 
 
Here are my suggestions for steps that would turn the industry toward Green AI: 
 
Emphasize reproducibility: Reproducibility, and sharing of intermediate artifacts, is crucial to increasing efficiency of 
AI development. Too often, AI research is published without code, or else researchers find that they can’t reproduce 
results even with the code. Additionally, researchers can face internal hurdles in making their work open source. 
These factors are significant drivers of Red AI today, as they can force duplicated efforts and prevent efficient 
sharing. This situation is changing slowly, as conferences like NeurIPS are now requiring reproducible code 
submissions along with research papers. 
 
Increase hardware performance: We’re currently witnessing a proliferation of specialized hardware that not only 
offers better performance on deep learning tasks, but also increased efficiency (performance per watt). The AI 
community’s demand for GPUs led to Google’s development of TPUs and pushed the entire chip market toward 
more specialized products. In the next few years we’ll see NVIDIA, Intel, SambaNova, Mythic, Graphcore, Cerebras, 
and other companies bring more focus to hardware for AI workloads. 
 
Understand deep learning: We know that deep learning works. But although the technique’s roots go back several 
decades, we as a research community still don’t fully understand how or why it works. Uncovering the underlying 
science behind deep learning, and formally characterized its strengths and limitations, would help guide the 
development of more accurate and efficient models.  
 
Democratize deep learning: Pushing the limit on deep learning’s accuracy remains an exciting area of research, but 
as the saying goes, “perfect is the enemy of good.” Existing models are already accurate enough to be deployed in a 
wide range of applications. Nearly every industry and scientific domain can benefit from deep learning tools. If many 
people in many sectors are working on the technology, we’ll be more likely to see surprising innovations in 
performance and energy efficiency. 
 
Partner more: Most of the world’s largest companies don’t have the talent to build AI efficiently, but their leaders 
realize that AI and deep learning will be key components of future products and services. Rather than go it alone, 
companies should look for partnerships with startups, incubators, and universities to jumpstart their AI strategies. 
 
While it’s easy to look at a self-driving car whizzing down a road in Silicon Valley and think that we’ve reached a 
technological peak, it’s important to understand we’re still in the very early days of AI. 
 
In aviation, the “pioneer age” of flight in the early 1900s was characterized by incredibly important but slow 
progress coming from disparate projects around the world. Fifty years later, in the “jet age,” the aviation industry 
had developed a continuous cycle of advancement, making planes bigger, safer, faster, and more fuel efficient. Why? 
Because fundamental advances in engineering (such as turbine engines) and society (such as the advent of 
regulatory agencies) provided the necessary building blocks and infrastructure to democratize powered flight. 
 
The 2020s may see incredible advances in AI, but in terms of infrastructure and efficient use of energy we’re still in 
the pioneer age. As AI research progresses, we must insist that the best platforms, tools, and methodologies for 
building models are easy to access and reproducible. That will lead to continuous improvements in energy-efficient 
AI. 
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Advanced Robotic Systems in the Automobile Industry 

Source by LinePar 
 
Robots are no strangers to the automobile manufacturing industry, given that it is one of the most highly automated 
supply chains in the world. Ever since General Motors pioneered the use of robotic systems in car manufacturing 
back in 1961, the remit of deploying industrial robots has veritably expanded over the years. The latest advanced 
robotic applications in the sector- for tasks beyond welding and painting- are bringing in a seamless interaction 
between humans, AI, and robots. Human workers, augmented by robots are accomplishing complex labor-intensive 
and strenuous tasks with increased precision and flexibility, and therefore, lowering the risks of automation. LinePar 
explores the integration of sophisticated robotic systems equipped with newer iterations like collaborative robots, 
AGVs, robotic vision, exoskeletons, etc., that are radically changing the ways of automotive manufacturing. 
 

 
 
COBOTS 
According to Dan Grieshaber, global director of manufacturing engineering integration at General Motors, 
Collaborative Robots (or COBOTS) have become a “fundamental game-changer” in the automotive industry. The 
word “collaborative” describes robots that can operate safely alongside their human counterparts. Thanks to 
installed sensors, Cobots can react to human contact and monitor the location of humans on the factory floor. The 
robot automatically shuts down when anybody gets too close to the machinery. Consequently, the robot can be 
safely used as an assistant alongside human workers on the same assembly line leading to efficient automation of 
mundane tasks. The strength, force, and speed of Cobots are calibrated to avoid injury. Moreover, Cobots require 
little to no programming as they can learn through simulation and don’t need to be constantly supervised by highly-
skilled technicians. They are smaller and more dexterous, unlike the large, hulking industrial robots of a decade ago.  
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Robotic Vision 
A robot with “eyes” can perform tasks with greater accuracy if it can “see” what it’s doing. That is exactly what 
Robotics 2.0 is all about- robots being able to handle greater levels of variance through 2D and 3D perception. 
Driving this major advancement is a library of programming functions called OpenCV (Open Source Computer 
Vision), which offers free software libraries for computer vision development through real-time image processing. 
The software algorithm modules coupled with hardware (the camera and laser placed in an array on the robot wrist) 
are making the robots smarter as they operate more adaptively and not just conduct rote moves. It gives instant 
feedback by processing visual data, which enables the robot to perform proper offsetting and calibration. And, since 
it can perceive what goes where, installing a car part, such as windshields, fenders, and door panels, can be carried 
out with a higher level of accuracy. 
 
AGVs 
Automated Guided Vehicles (AGVs) are self-guided vehicles designed to haul heavy loads and materials around a 
large industrial building. In recent years, these operator-free forklift-sized wheeled carriers have become more 
popular in production facilities. These transporters rely on software to help navigate their movements around 
manufacturing plants and assembly facilities, often with the assistance of magnetic strips or lasers. With the help of 
3D map technology, they are able to carry goods over short-to-medium length distances repetitively. The 
applications of AGVs at automotive companies are numerous- ranging from the transport of cars and major 
components, like front-end modules, fascias, instrument panels, and seats, through the assembly line to ‘chassis 
marriage’– where the chassis is synchronized with the car body. AGVs help optimize workflow processes and 
improve workplace safety. 
 
Automated Welding 
Robotic welding has been one of the primary robotic applications in the automotive sector since the 1980s, 
traditionally for spot and arc welding. The smarter six-axis robotic welds of today can perform a range of welding 
techniques from laser to friction to complete bodywork solutions. Cobots have a shared workspace with not just 
humans but also work in tandem with other robotic systems engaged in massive assembly lines. Robotic welders 
and handlers must collaborate to keep the assembly line moving. This makes production facilities more automated 
and streamlined while improving the welding quality as well as the speed of multi-material vehicle production.  
 
Exoskeleton Devices    
Although industrial robotic arms do most of the automotive operations, many of the assembly tasks are still 
accomplished manually. Hence, to reduce the fatigue on the human hand, exoskeletons—essentially wearable 
robots— are used for repetitive operations in manufacturing. General Motors has developed robotic glove 
technology along with NASA, called RoboGlove, to add strength and grip to the human hand. “It’s a glove driven by 
a mechanical delivery system that you wear on your back like a knapsack, and it increases your grip strength,” Dan 
Grieshaber at GM, explained. “As you grip, it’s aiding you with more assistance. It greatly reduces fatigue.” The 
"gripper" comes with sensors, actuators, and simulated nerves, muscles, and tendons that not only reduce fatigue 
but also increase manual dexterity. 
 
Over the past few years, robots have come a long way- from being intimidating and seemingly life-threatening 
machines to the slick robotic technology of today, adept at working hand-in-hand with humans. In the present times, 
when driverless cars are on the verge of becoming a reality, carmakers are rethinking manufacturing processes 
giving way to innovative, increasingly automated production lines. With the help of artificial intelligence (AI), 
automotive assembly lines are becoming more efficient, productive, and cost-effective. Furthermore, key players are 
investing continuously and coming up with better services to cater to the demand of end-users. In the future, this 
competitive industry is expected to see a revolutionary paradigm shift, ushering in an exciting era of automated 
vehicles. 
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Easy, Cost-Effective Pre-Booster for Automotive Cold-Crank Conditions 

When turning on a vehicle’s starter motor in cold weather, the battery voltage can drop to as low as 3 V, which is 
referred to as a “cold crank.” If you're equipped with the right tools, implementation of a pre-booster circuit can solve 
this problem. 
 
By Francesc Estragues  
 
Start-stop functionality is expected to be featured in more and more new car models from most manufacturers. 
However, this presents a challenge in automotive electronics design because starting the motor in cold weather can 
make the battery’s voltage drop as low as 3 V. This is called a “cold crank.” 
 
The power stage for most 12 V automotive systems consists of a single buck converter that typically regulates the 
output voltage to 5 V or 3.3 V. Even if the regulator starts working in low-dropout mode, most circuits can be 
affected by a dip in the input voltage and may stop functioning. 
 
This article discusses why a pre-boost can be the best solution to such a problem, using a typical 5-V, 5- to 15-W 
power supply as an example. 
 
Implementing a Pre-Boost 
In this scenario, the goal is to keep the output voltage of the power stage at a constant level regardless of the input 
voltage, while keeping in mind that cold crank only affects the system for a very small proportion of the total 
working time. This means that a good solution must have minimal impact on cost, efficiency, and electromagnetic 
interference (EMI). 
 
A pre-boost consists of a boost converter that’s connected in series before a buck converter. As the name hints, a 
pre-boost raises the 
input voltage of the 
buck converter in case 
its level drops below a 
certain threshold. This 
allows the buck 
converter to have a 
steady input voltage 
and correctly regulate 
its output to a 
constant level 
regardless of 
transients in the 12-V 
harness. Figure 1 
shows an example of a 
pre-boost, in which the 
system’s output 
voltage is immune to 
perturbations on the 
input rail. 
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The beauty of this design is that it takes the input filter inductor and the polarity protection diode, which are 
typically already used in an automotive application, and utilizes them for the boost converter. This helps save cost in 
terms of extra components and board space, while keeping the same efficiency and EMI performance as if the pre-
booster weren’t used. 
 
Figure 2 shows a typical buck-converter circuit. In this circuit, the D1 diode protects the system from a reverse-
polarity battery connection. C1, C2, and L1 form a π (pi) filter for conducted EMI. C3 is the damping capacitor 
between the filter and the converter. C4, C5, L2, and the buck IC form the buck converter itself. 
 

 
 
The pre-boost can be implemented easily by rearranging some components,and adding an asynchronous boost 
converter and a protection diode (Fig. 3). 
 

 
 
In this configuration, D1 serves as the asynchronous rectifier in the boost converter, and L1 is the boost inductor. C1 
and C2 are its input and output capacitors, respectively, while C3 acts as a buffer to hold the voltage for a brief time 
while the boost starts working in the event of a cold crank. D2 is added to protect the boost IC from a reverse-
polarity battery connection—it doesn’t affect efficiency as it only conducts during cold crank. Polarity protection 
and filtering capability are also maintained. 
 
The MPQ3426 developed by MPS is a 45-V, 6-A, AEC-Q100-qualified asynchronous boost converter that can operate 
from an input voltage as low as 3.2 V. Its 3- × 4-mm QFN package and minimal external component requirements 
help ease pre-boost implementation while minimizing the impact on cost and performance. 
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The MPQ3426’s VIN pin is the bias supply for the internal circuitry and should be connected to the buck converter’s 
output rail. This reduces the losses in the internal LDO, makes the boost IC’s bias supply independent of the system 
input voltage, and extends the pre-boost operating voltage range to 45 V. 
 
On the other hand, since the system always starts with a battery voltage of about 12 V, the buck converter turns on 
and powers the pre-boost, ensuring the input voltage is always higher than 3.2 V and increasing its output-power 
capability during cold crank. The lowest transient voltage that the pre-boost can regulate is only limited by the boost 
IC’s switch current. 
 
Setting the output voltage of the pre-boost between 7.5 and 9.5 V ensures that the pre-boost doesn’t start switching 
during normal condition, but that it will have a fast response when a cold-crank situation occurs. Since the pre-boost 
isn’t switching in normal condition, it doesn’t create any losses, nor emit EMI. This pre-boost design has been proven 
in a demo board paired with a buck converter from MPS’s MPQ4430 family of 36-V, AEC-Q100-qualified synchronous 
buck converters (Fig. 4). 

 
When designing a pre-boost, special attention must be paid to selecting the inductor and diode. During a cold-crank 
transient, the input voltage is very low, but the output power remains the same. Therefore, the inductor needs a 
saturation current high enough whereby the pre-boost can have good performance during the transient. This 
saturation current should be greater than the peak inductor current (IPEAK) during cold crank. IPEAK is determined 
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by the maximum input current during cold crank (ILDC) and by the inductor ripple current (ΔIL), calculated using 
equations 1-3, respectively: 
 

 
 
For this application, a 2.2-µH inductor with a saturation current of 9.2 A has been selected. 
 
On the other hand, the diode needs a dc current rating higher than the pre-boost output current during cold crank, 
which can be about 25% higher than the buck converter’s nominal input current. More importantly, it also requires a 
peak current rating higher than the peak inductor current (IPEAK) during cold crank. 
 

 
 
Automotive applications can have different requirements about the cold-crank voltage profile (Fig. 5). The output-
power capability of the pre-boost will depend greatly on the minimum voltage level achieved during cold crank as, 
with lower input voltages, the peak inductor current can be high. The table compares the maximum output current 
that the system can supply, versus the lowest voltage during cold crank. 
 

 
 



31 
 

To test the board’s response to a cold-crank event, there are homologated automotive voltage-transient generators 
that come with the voltage profile already programmed. It can also easily be tested with a programmable power 
supply, which are common in most electronics laboratories. Figure 6 shows a waveform that details the beginning of 
a cold-crank voltage transient in Channel 1, the output voltage of the pre-boost in Channel 2, and the output voltage 
of the system in Channel 3. 
 

 
 
Conclusion 
The waveform in Channel 3 shows that the output voltage remains constant at 5 V without any impact from the cold 
crank, which takes the input voltage to about 3.2 V. Channel 2 shows how the pre-boost quickly reacts to the voltage 
transient, and regulates the output voltage to 9.5 V. This demonstrates that a pre-boost is an excellent solution for 
automotive systems that require continuous operation during transient voltages. 
 
In higher-power applications, the pre-boost can be implemented using a boost controller such as the MPQ3910A, 
which drives an external transistor and maintains a higher current capability. Implementing a pre-boost solves cold-
crank design challenges, saving more cost and space than the few alternatives that exist. This allows for a seamlessly 
smooth start-stop feature, enhancing the end users’ experience. 
 

 
Reference 
Figure 5: “LV 124 & LV 148 Electrical normative basics and practical challenges for vehicle components and systems,” 
Markus Fuhrer, 05/04/2016. Note that some elements have been changed from the original source. 
 

https://www.testforce.com/testforce_files/Seminars/SpirentAutomotiveSeminar2016/SpirentAutomotiveLV124-LV148V.pdf
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The Growing Importance of Safety-Critical Software in IoT 

A Linux Foundation executive highlights the importance of safety-critical software in the industrial and other domains 
 
By Brian Buntz  
 
he Internet of Things introduces new, sometimes unanticipated, safety risks. Safety-critical applications, of course, 
have relied on software for decades. The Apollo flight program John F. Kennedy launched in 1961, for instance, used 
onboard flight software. But the proliferation of connected devices in industrial environments has enabled a world 
in which software runs core processes in jets, chemical and nuclear plants, building and public-safety alarms, and 
self-driving cars.  
 
Generally, the topic of cybersecurity overshadows issues of software quality. “I think the software world has woken 
up to security. I don’t think they’ve woken up yet to safety constraints,” said Kate Stewart, senior director of 
strategic programs at the Linux Foundation and a finalist for the IoT World Leader of the Year Award. 
 
When it comes to IoT and the blurring of digital and physical worlds that can transform operational efficiency and 
functionality of devices ranging from medical devices to military equipment. But innovation is also fueling a collision 
course of software development paradigms, as cybersecurity pundit Bruce Schneier wrote in “Click Here to Kill 
Everybody: Security and Survival in a Hyper-connected World.”  
 
One the one hand, there’s the agile software development paradigm prioritizes speed and adaptability. On the other 
is the slow-moving software-development methodology found in the aerospace, industrial, medical and medical 
fields. “This is the world of rigorous testing, or security certifications, and licensed engineers,” Schneier wrote. 
 
At the Linux Foundation, one of Stewart’s focus areas is the Zephyr Project, which developed a real-time operating 
system that prioritizes safety and security for resource-constrained devices.  
 
“In Internet of Things, people focus their lens on what they’re comfortable with,” Stewart said. “I focus on the deep 
embedded side and collecting data safely and securely.” The latter involves collaborating with safety experts who 
are not traditionally focused on software. “A lot of the language around the existing standards in the safety field is 
20 to 30 years old,” she said. And the elements that are related to software are often outdated, given the change in 
software development methodology and increases in code volume since.  
 
One challenge is the sometimes fuzzy question of how a software update might cause unexpected safety-related 
problems. Software developers working in critical infrastructure do considerable analysis before they release 
software. “When you are doing a lot of security updates to that software, does that invalidate your initial analysis? 
What do you need to do to make sure that by applying a bug or security fix that you’re not going to be making 
things worse? We don’t necessarily have the best tools right now for figuring that out,” Stewart said.  
 
Another hurdle is the traditionally closed nature of security standards. “There are a whole series of [safety] 
standards right now that everyone looks to, and the interesting challenge from an open source perspective is that 
these standards are all closed,” Stewart said. “Open source developers don’t necessarily want to be paying $3,000 
to look at the standards.”  
 
Such challenges provide a reason for further collaboration between safety, regulatory and software experts, 
Stewart said. “We’re working right now with people who [specialize in safety] and at the various certification 
authorities, as well as potentially some of the regulations to understand what’s really important, and how we make 
safe software development practical for everyone.” 
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Discovery of a New Electronic State of Matter May Advance Second Quantum Revolution 

By University of Pittsburch  
 
Electrons travel in cars with 
increasing numbers, giving rise 
to a conductance series that 
shows up in Pascal’s triangle. 
 

Discovery shows electrons 
can bind together in ways 
similar to how quarks 
combine to form neutrons 
and protons. 
 
A research team led by 
professors from the 
University of Pittsburgh 
Department of Physics and 
Astronomy has announced 
the discovery of a new 

electronic state of matter. 
 
Jeremy Levy, a distinguished professor of condensed matter physics, and Patrick Irvin, a research associate 
professor are coauthors of the paper “Pascal conductance series in ballistic one-dimensional LaAIO3/SrTiO3 
channels.” The research focuses on measurements in one-dimensional conducting systems where electrons are 
found to travel without scattering in groups of two or more at a time, rather than individually. 
 
The study was published in Science on February 14, 2020. A video outlining the paper’s findings can be seen here: 

 

https://youtu.be/kDjGiH8OnqU
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“Normally, electrons in semiconductors or metals move and scatter, and eventually drift in one direction if you apply 
a voltage. But in ballistic conductors the electrons move more like cars on a highway. The advantage of that is they 
don’t give off heat and may be used in ways that are quite different from ordinary electronics. Researchers before us 
have succeeded in creating this kind of ballistic conductor,” explained Levy. 
 
“The discovery we made shows that when electrons can be made to attract one another, they can form bunches of 
two, three, four and five electrons that literally behave like new types of particles, new forms of electronic matter.” 
 
Levy compared the finding to the way in which quarks bind together to form neutrons and protons. An important 
clue to uncovering the new matter was recognizing that these ballistic conductors matched a sequence within 
Pascal’s Triangle. 
 
“If you look along different directions of Pascal’s Triangle you can see different number patterns and one of the 
patterns was one, three, six, 10, 15, 21. This is a sequence we noticed in our data, so it became a challenging clue as to 
what was actually going on. The discovery took us some time to understand but it was because we initially did not 
realize we were looking at particles made up of one electron, two electrons, three electrons and so forth. If you 
combine all this together you get the sequence of 1,3,6,10.” 
 
Levy, who is also director of the Pittsburgh Quantum Institute, noted that the new particles feature properties 
related to quantum entanglement, which can potentially be used for quantum computing and quantum 
redistribution. He said the discovery is an exciting advancement toward the next stage of quantum physics. 
 
“This research falls within a larger effort here in Pittsburgh to develop new science and technologies related to the 
second quantum revolution,” he said. 
 
“In the first quantum revolution people discovered the world around them was governed fundamentally by laws of 
quantum physics. That discovery led to an understanding of the periodic table, how materials behave and helped in 
the development of transistors, computers, MRI scanners, and information technology. 
 
“Now in the 21st century, we’re looking at all the strange predictions of quantum physics and turning them around 
and using them. When you talk about applications, we’re thinking about quantum computing, quantum 
teleportation, quantum communications, quantum sensing — ideas that use properties of the quantum nature of 
matter that were ignored before.” 
 
Reference: “Pascal conductance series in ballistic one-dimensional LaAlO3/SrTiO3 channels” by Megan Briggeman, 
Michelle Tomczyk, Binbin Tian, Hyungwoo Lee, Jung-Woo Lee, Yuchi He, Anthony Tylan-Tyler, Mengchen Huang, 
Chang-Beom Eom, David Pekker, Roger S. K. Mong, Patrick Irvin and Jeremy Levy, 14 February 2020, Science. 
DOI: 10.1126/science.aat6467 
 
In addition to Levy and Irvin, Pitt research team members include Physics and Astronomy department assistant 
professors David Pekker and Roger S.K. Mong graduate students Megan Briggeman, Michelle Tomczyk, Binbin Tian, 
Mengchen Huang, and postdoctoral fellow Anthony Tylan-Tyler. 
 
Additional team members include Hyungwoo Lee, now at Pusan National University in South Korea, Jung-Woo Lee 
and Chang-Beom Eom from the University of Wisconsin-Madison, and Yuchi He from Carnegie Mellon University. 
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Compositionality in Machine Learning -- composable ML isn't just about combining some 

attentions or changing a loss function ... 

Sourced by Eric Xing @ Professor, Associate Department Head For Research, CMU; Founder, Executive Chairman, and 
Chief Scientist, Petuum, Inc. (*Chambiz DF 10 Nov 18 & 2nd memo 2 Dec 18) 
 
Composable ML isn't just about combining some attentions, fusing some data modalities, or plugging a GAN to a 
data set, or changing a loss function, it is about composing the full ML pipeline, including the system back-end, and 
the computing resource infrastructure. 
 
At @ODSC West 2019, I talked about our recent work on #Composable_Machine_Learning in the space of data 
processing, modeling, algorithm, and systems. 
 
https://youtu.be/Sux9w1znAds 
 
Even as Machine Learning (ML) algorithms become more sophisticated and powerful, the way ML teams build ML 
systems hasn't changed much. Once the team figures out the task (e.g. classify data, detect regions of interest, 
forecast the future, find anomalies, etc.) and the type of data involved (is it tabular, time-series, graph, image, 
natural text, or other?), the usual next step is to design and program a mathematical model and computational 
algorithm from scratch, or search for and download code for a matching pre-built model/algorithm. The team 
prepares the data pipeline, trains or fine-tune the model using the algorithm, validates, iterates, deploys, serves the 
ultimate solution, and upgrades to a better model when that becomes available.  
 
But what happens when the task is highly complex, such as controlling an industrial manufacturing process (such as 
cement, steel production or oil & gas extraction) in real-time to improve its yield, power and raw material 
consumption? Or writing an x-ray medical report on behalf of a doctor? Or a cognitive chatbot that answers 
questions on behalf of customer support? Or when the task needs two or three data sources, such as radiological 
images plus doctors' notes? Chances are there won't be a ready-to-download model that nicely fits these 
requirements, so the team needs to build their own unique and substantially different model. Realistically, the great 
majority of ML teams find themselves limited to using downloadable models, and thus unable to innovate. Some 
teams might have the skills and research training to go farther and produce a hand-crafted, one-off solution - only to 
find that it cannot be scaled into production.  
 
To break this status quo, ML systems need to become composable, so that ML teams - not necessarily made up of 
advanced experts - can build applications for a richer spread of AI tasks, and take them into scalable production. 
Composable ML is not the same as ML research, which can be thought of as creating new model and algorithm 
building blocks. Instead, composable ML makes it simpler to design ML models - like electricians building or installing 
circuits at many different houses - by allowing non-researchers to put existing building blocks together, or to 
recombine them to solve new tasks. 
 
Texar is such a composable ML development tool developed at Petuum, that shortens the ML development cycle by 
allowing ML teams to assemble complex ML systems in a symbolic manner. Our initial release of Texar is focused on 
Natural Language Processing, and we plan to expand it to other AI fields such as Computer Vision and Time Series 
modeling. Texar decomposes and represents complex ML systems via their architectural elements - such as 
mathematical models, loss functions, constraints, learning and inference algorithms, or more complex compound 
ML modules such as encoders and decoders, and more.  
 

https://youtu.be/Sux9w1znAds
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At Petuum, we use Texar to create sophisticated and original ML systems for medical report writing from chest x-ray 
images, and multi-lingual (English, Chinese and Japanese) cognitive chatbots for retail in-store assistance and call 
center support, as well as reproduce and extend recent models from the research community such as BERT. We 
provide the Texar-created ML compositions with scalable ML infrastructure support that handles raw data ingestion 
and pre-processing, distributed model parameter training, elastic resource management, model versioning, training, 
and inference serving, as well as containerized program management. We believe that all these engineering 
elements beyond just ML models and algorithms are needed to create non-trivial ML systems that generate 
enormous customer value, yet do not burden customers with complex data and ML maintenance requirements that 
are un-scalable. Petuum offers Texar as open source under a friendly license, and we hope that it can benefit other 
ML teams searching for a sustainable way to produce the next generation of AI applications. 
 

 
Overview 
Petuum is a software infrastructure and ecosystem provider that enables AI for enterprise. Petuum’s operating system 
gives users a single platform to build any Machine Learning or Deep Learning application using large amounts of data, 
and deploy it at scale on any hardware – such as workstations, datacenters, the internet of things, and edge computing. 
 
The Petuum development platform and gallery of AI building blocks work with any programming language and any type 
of data, allowing managers and analysts to quickly build AI applications without any coding, while engineers and coders 
can further re-program applications as needed. With Petuum, many AI applications and hardware can be created and 
managed from a single laptop or terminal, driving higher productivity, better service, lower costs, and faster delivery. By 
standardizing AI solutions, Petuum lowers the barrier to AI adoption and allows for the integration of AI into every 
industry. 
 
Petuum has raised a total of $108M in funding over 2 rounds by 5 investors. Advantech Capital and SoftBank Vision Fund 
are the most recent investors. Last funding type is Series B.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.crunchbase.com/organization/petuum
https://www.crunchbase.com/search/funding_rounds/field/organizations/num_funding_rounds/petuum
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GCV Capital says mom-and-pop shops can boost e-commerce in emerging markets 

By Catherine Shu 
 
Despite the rapid growth of e-commerec in India, Southeast Asia and other emerging markets, the vast majority of 
retail transactions there still happen offline in small stores that also serve as neighborhood hubs. 
 
The central role these stores play in their communities led GGV Capital  to develop what the firm refers to as its 
mom-and-pop shop investment thesis. This means backing startups that help small retailers digitize operations, tap 
into better supply chains and serve as delivery points in markets where logistics and online payment infrastructures 
are still developing. In turn, GGV’s managing partners believe this will lay the groundwork for stronger e-commerce 
growth. 
 
Companies that GGV has already invested in under this thesis include B2B e-commerce platform Udaan and Telio, 
bookkeeping app KhataBook and social commerce startup Shihuituan (also called Nice Tuan) in China. 
 
A sociological approach to e-commerce investment 
GGV managing partner Hans Tung says the mom-and-pop shop thesis means looking at consumers’ shopping habits 
across countries and understanding why they are different from a historical and social perspective. During his career, 
Tung has observed e-commerce develop in markets including the United States, China, Japan, Taiwan, India, 
Southeast Asia and Latin America. Offline shopping habits, population density, transportation infrastructure and 
credit card penetration all played a factor in how e-commerce evolved in each of those places. 
 
“You realize e-commerce doesn’t exist in a vacuum. It exists as a substitute for what is happening in the offline 
world,” he says. “Mobile payment doesn’t happen in a vacuum. It just fulfills the same needs with a different 
method. It was a substitution for what was happening in the offline world with credit card and debit card 
penetration.” 
 
In China, e-commerce adoption was accelerated by the rapid development of the country’s transportation 
infrastructure, including new rails and high-speed rail, which “enabled e-commerce delivery to happen in a way 
people didn’t think was possible in 2005,” Tung says. But for markets where mobile internet adoption has outpaced 
the development of transportation networks, GGV says working with small, offline stores is the best way to grow 
the e-commerce market. 
 
In Southeast Asia and India, small retailers are still the biggest segment of offline retail, larger than chain stores, 
Tung says, adding that in India alone, there are more than 40 million small retailers. He says the goal of GGV’s 
investing thesis is to help shops “improve the cost structure, the cost of goods sold and fulfillment and marketing 
costs. It is about efficiency at these three levels.” 
 
Why e-commerce companies should work with small offline retailers 
The startups backed by GGV under its mom-and-pop-shop thesis operate in countries with lower per capita income. 
For example, GDP per capita in India is slightly under $2,000; in Indonesia, less than $4,000; and in Vietnam, about 
$2,500 (in comparison, per capita income in the United States is nearly $60,000 and about $9,000 in China). 
 
While online marketplaces like Tokopedia, Lazada and Shoppee tend to target more affluent shoppers in major 
cities, GGV managing partner Jixun Foo says GDP per capita is an indicator of how much disposable income the 
average household in each market has, which in turn is reflected in lower average order values. 
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Fulfilling small orders is much more cost-efficient in countries with a highly efficient delivery infrastructure like China. 
But in markets like India, Vietnam and Indonesia, logistics are still very fragmented, creating extra friction when it 
comes to delivering packages and enabling affordable returns for unwanted items. 
 
In many markets, small shops also offer an informal credit system, allowing long-time customers to buy items and 
pay for them later. “They are more than retailers, they are community centers,” Foo says. “So there is a community 
trust, and with that trust, there is a certain credit system that they adopt based on a lot of relationships.” 
 
Many e-commerce companies target more affluent customers, but to reach the majority of consumers across 
emerging markets, startups need to be able to work with small retailers, he adds. 
 
For example, these community relationships are leveraged by social commerce startups like Shihuituan. The Chinese 
company, which focuses on fresh produce and other farm products, recruits small store owners to serve as the 
leaders for its group-buying model. 
 
Improving fragmented supply chains and logistic networks 
A major challenge for small retailers is working capital, which is needed to acquire new inventory and extend credit 
to customers. Many also use pen-and-paper ledgers to track inventory, sales and extended credit. One of GGV’s 
portfolio companies, Indian startup KhataBook, is software created specifically for small shops so they can digitize 
their bookkeeping, which in turn makes it easier for them to secure financing for working capital. 
 
Foo says this retail tech also allows shop owners to manage SKUs, find better and cheaper inventory and, in turn, sell 
more products by improving the supply chain. 
 
Other GGV investments, like Udaan,  another Indian startup, and Vietnam-based Telio, are business-to-business 
commerce platforms focused on making supply chains more efficient so small retailers have access to a larger 
variety of products at lower prices. 
 
“In each of these regions, similar to China in the early days as well, is that you have a brand, a master distributor and 
then layers of resellers, distributors, sub-distributors and regional distributors in between,” Foo says. “There is a lot 
of inefficiency in the supply chain today.” 
 
By consolidating the supply chain, platforms like Udaan and Telio  make it easier for small retailers to offer more 
expensive items like electronics and appliances, even if they don’t keep them in stock. They can place orders for 
their customers and have the items delivered to their stores. 
 
In markets like India and Indonesia, where transportation infrastructure is still developing, small retailers play a 
crucial role in e-commerce fulfillment, especially where average order value is still relatively low. 
 
“If you’re sending small orders to many different places, it’s just not a very efficient market and you have to turn a 
lot of money to grow your GMV,” Tung says. “So in those markets, there has to be some kind of demand 
aggregation and delivery aggregation business model.” 
 
Online sellers leverage the same logistics networks used for inventory to deliver batches of orders to stores for 
pickup, which also enables customers to pay cash for their purchases, important for markets with low debit or credit 
card penetration rates (Foo notes that about 80% of e-commerce in Southeast Asia and India is still paid for in cash 
on delivery). 
 
This system makes fulfilling smaller orders more cost-efficient, in turn reducing the price of goods and ideally leading 
to more orders and user acquisition. 
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“It’s kind of obvious that bringing efficiency to these emerging markets in Southeast Asia, Latin America or India, 
need to go through mom-and-pop shops, which have the aggregate users, drive delivery more efficiently and help 
them get more volume over time. These are the best ways to make this model more powerful,” Tung says. “We all 
know that convenience stores and mom-and-pop shops — especially mom-and-pop shops — are where people in a 
community chat with each other and hang out. People aren’t just buying stuff. It’s also a social network.”  
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Tracking China’s astounding venture capital slowdown 

By Alex Wihelm  
 
Heading into the new year, it wasn’t known that the coronavirus, known as COVD-19, would shutter much of China, 
slowing its industrial output, its services industry and more. But heading into 2020, China’s venture capital world was 
already in steep decline. This morning we’re exploring the country’s Q4 2019 venture capital results and pulling in 
fresh data from 2020 to get a handle on what’s happening in China today. 
 
Some years ago, China’s venture capital scene was a clear global leader, busy vying for the top spot in global venture 
capital activity. So great was China’s rise in the venture world you could find investors and founders alike extolling 
working culture in China as superior to that of the United States, paeans to the scale that China’s population offered 
technology startups and some concerns that China’s venture market could surpass the United State’s own, creating 
a new center of gravity in the world of technology. 
 
Views on China have since changed. Let’s figure out how much. 
 
2018 vs. 2019 
In 2018, China managed to surpass the United States’ venture results, posting periods of time in which it was the 
leading market for venture dollars in the world. As Crunchbase News reported, concerning the year: “In the first and 
second quarters of 2018, Chinese VC dollar volume surpassed the United States for the first time.” 
 
This data point was at least partially echoed by Goldman Sachs data, which said that Chinese companies raised $30.9 
billion in Q2 2018, above the tally their American counterparts managed in the three-month period ($27.2 billion). 
Regardless if it was Q1 and Q2 of 2018, or just one of the two, the year showed that China’s venture capital landscape 
was hot, active and able to challenge the traditional center of gravity in the growth-oriented, often tech-focused, 
private capital market. 
 
By Q3 2018, however, the United States was back on top, with Crunchbase data showing that by Q4 of the year 
venture activity had swung sharply in favor of the American venture market: “In Q4 [2018], China-based companies 
raised just over 21 percent of the reported funding during the quarter, relative to the 53 percent netted by U.S. 
companies.” 
 
Turning to 2019, venture activity appeared to worsen for China. In Q1 2019, KPMG tracked a sequential decline in 
venture investment into China-based companies of $10.1 billion in Q4 2018 to just $5.8 billion in Q1 2019. Venture 
activity didn’t improve much in Q2 2019, with CNBC reporting that “the value of VC investment in China was […] 
down by nearly 77%” from the year-ago period. 
 
(I wrote about the then-nascent Chinese VC slowdown here in July 2019, for some historical context.) 
 
There was some bounce for China in Q3 2019, with KPMG reporting a rebound in Chinese venture capital rounds, 
even if dollars invested remained far under preceding totals. This brings us to Q4 2019. 
 
Q4 in particular 
Even before Q4 2019 was done, alarm bells were ringing. Crunchbase  News reported that in a little over half of the 
quarter, China’s venture capital totals had fallen to $4.1 billion across 183 deals. That was off from the $10.9 billion 
across 388 deals the country had seen in the preceding year’s comparable period. (Crunchbase publishes 
projections, while other sources provide tallies. This leads to some data discrepancies. We care about directional 
changes this morning, not absolute numbers, so we’re content to look at a number of sources in our quest.) 
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Later KPMG data showed a decline in rounds from both the year-ago period and the sequentially-preceding Q3 2018. 
Q4 2019 was yet another quarter that showed decline in China’s venture capital market, even if it appeared that 
dollars invested into China’s startups had leveled off at around the $10 billion per quarter mark. 
 
In contrast, the United States’ venture market wound up putting up a very similar set of results in 2018 — the year of 
China’s surge to the top of the polls, if temporarily — and 2019, with $140.2 billion and $136.5 billion in VC invested 
apiece, according to Pitchbook data. 
 
What we can see, then, is the rise of and fall of China’s venture capital market from pole position in the first half of 
2018 to a fraction of the leading totals in the next year. 
 
Are things improving for China in 2020? 
 
2020 so far 
No. It has, in fact, gotten worse for China. 
 
This brings us back to the current coronavirus outbreak in the country, where the epidemic appears to have started 
and where most of its infections can be found today. It is impossible to tell what portion of the country’s slowdown 
can be tied to the outbreak or normal macroeconomic trends. 
 
Prepping to write this post today, I had intended on using this section to run some simple data queries and use that 
data to make a point. However, as it turns out, Pitchbook beat me to the punch. From a recent post that the service 
emailed out this morning, the following: 
 

In the past month and a half, venture capital activity in China—both in terms of the number of deals and the 
money raised by startups—has fallen more than 60% compared with the same period last year, according to 
PitchBook data. 

 
That’s a 60 percent reduction from, recall, numbers that were already sharply down from the preceding levels. 
 
As Pitchbook was kind enough to do some of our lifting four us, let’s ask a more narrow question: How far have 
rounds of $100 million or more fallen in China year-to-date, compared to the year-ago period? Here’s the answer, via 
Crunchbase data: 

• Rounds of $100 million or more in China, January 1-February 18 2020: 14 

• Rounds of $100 million or more in China, January 1-February 18 2020: 6 

The 14 rounds in 2019 were worth $2.96 billion. The 6 rounds of $100 million or more in 2020? $1.55 billion. China is 
therefore seeing a similar decline in large rounds as it is dollars invested into them. 
 
Adding that to Pitchbook’s data and things look grim on the ground for China in Q1 2020. More when we have it, and 
may everyone get healthy as quickly as possible. 
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‘Best of Times’ or ‘Worst of Times’ in Silicon Valley 

By Jessica E. Lessin 
 
Some of the most interesting times to be a journalist are when there are two opposing views about the same 
circumstances, and it’s hard to tell who is right.  
 
That, to a tee, describes the mood around the business opportunities in Silicon Valley right now.  
 
Sit down at a restaurant in San Francisco and you’ll very likely overhear a conversation about how the tech economy 
and innovation are thriving. The evidence is the record stock highs of the world’s most valuable technology 
companies and the fact technology is making so many things easier for consumers.  
 
But turn elsewhere in the same restaurant and you may well hear talk about how the industry is in disastrous peril, 
as evidenced by the collapse of startups (this week Brandless and Essential) and the challenges of starting new ones.  
 
The split was on display at Stanford University this week, the preeminent symbol of Silicon Valley’s optimism and 
success if there was ever one.  
 
Department of Justice officials, including antitrust chief Makan Delrahim, attended an event designed to convince 
investors to join the Big Tech Resistance, according to our reporter Kate who was there. In some cases, their 
arguments fell on deaf ears. Kate said many investors—most of whom owe their massive wealth to big tech 
companies—seemed pretty content. “I don’t think today is any different from 20 or 30 years ago,” Sequoia partner 
Mike Moritz said on stage at the event.  
 
As for the idea that big tech companies are too dominant, he said: “All of these companies are vulnerable in some 
fashion or another.” 
 
But some expressed concern, talking repeatedly about “kill zones”—areas closed off to startups because the big 
companies have crowded out competition. And earlier in the week the Federal Trade Commission said it was looking 
into whether big tech companies like Facebook and Amazon bought smaller companies to neutralize competitors.   
 
Whether you think we live in a tech golden age of opportunity or not bears on your opinion about tech regulation. If 
you believe times are good, you are probably against more regulation. If you believe they are bad, you might be for 
it.  
 
It’s painfully obvious we need the government to police bad practices tech companies have gotten away with for 
too long—notably privacy lapses. And companies engage in lots of other shady behavior that should stop. But there 
is plenty of white space for new businesses. After all, Larry Page and Sergey Brin founded Google four months after 
the government sued Microsoft in 1998. Microsoft spent half a dozen years and many many billions trying to 
compete with them and eventually gave up.  
 
And remember, Facebook’s growth rate is slowing. Google is undergoing a major transformation as Larry Page steps 
aside. Bezos won’t be running Amazon forever.  
 
It would be foolish to think that today’s big companies will be dominant forever. The best entrepreneurs never make 
that mistake.   
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AI vs. humans? Microsoft’s Eric Horvitz sees the future as AI-human partnership 

By Alan Boyle  
 
Eric Horvitz, the director of Microsoft Research Labs, discusses 
trends in artificial intelligence during the annual meeting of the 
American Association for the Advancement of Science in Seattle 

 
 
Artificial intelligence is often portrayed as a rising 
competitor for human intelligence, in settings ranging 
from human-vs.-machine card games to the 
“Terminator” movie series. But according to Eric 
Horvitz, the director of Microsoft Research Labs, the 
hottest trends in AI have more to do with creating 
synergies between the humans and the machines. 
 

Mastering human-AI collaboration is something “we don’t hear enough about in the open press,” Horvitz said 
Saturday during a lecture at the annual meeting of the American Association for the Advancement of Science in 
Seattle. 
 
He ticked off several examples where humans and AI agents can create a whole that’s greater than the sum of its 
parts. 
 
One of the examples comes from a study of medical diagnostic capabilities. The study, known as the Camelyon 
Grand Challenge, gauged how well different types of trained AI agents could diagnose breast cancer, based on an 
analysis of digitized lymph-node sections. 
 
“It turns out the deep neural networks were the best, but maybe to the joy of pathologists, humans were still 
superior,” Horvitz said. 
 
The best pathologist achieved a 3.4% error rate, including false positives as well as false negatives. But here’s the 
twist: When the pathologist’s assessment was supplemented by AI input, that error rate fell to 0.5%. “If you do the 
math, that’s an 85% reduction in errors,” Horvitz said. 
 
“More recently, in a work that’s under submission right now, our team showed [that] taking the same data set, you 
can build a neural net that folds human abilities and machine abilities into one optimization to squeeze even more 
complementarity into the system,” he said. “The basic idea is, you’re putting more of the machine learning effort 
into places where the humans aren’t good.” 
 
Future diagnostic systems could use AI’s strengths to anticipate situations where humans are most likely to fail. 
 
“You can build systems that are watching out and then predicting way in advance — you know, eight hours, 12 
hours, 24 hours — that this patient there will likely need a life-saving intervention within that time period,” Horvitz 
said. 
 
And this approach can work for more than medical clinics: Horvitz noted that Microsoft’s HoloLens 2 augmented-
reality system incorporates cartoons of the user’s virtual hands performing a given operation. The hand-tracking 
feature that builds on the interplay between an AI simulation and real-world gestures. 
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“It’s just really fun to have your hands in this space where you’re literally controlling artifacts in virtual space at very, 
very high fidelity,” he said. “This kind of thing was not available until we had the deep-learning revolution.” 
 
The next step could well be what Horvitz calls integrative AI. 
 
“We take separate specific systems like dialogue systems, machine vision and speech recognition, computational 
control, and build new kinds of systems that weave these different capabilities together to build, for example, an 
assistant that can speak, listen, understand and engage with human beings,” he said. “There’s a system outside my 
door at Microsoft Research where we’ve been experimenting with this methodology, using what’s called the 
Platform for Situated Intelligence.” 
 

 
 
Horvitz acknowledged that there’s a dark side to human-AI interaction. Just to cite one class of examples, computer 
models can pick up all too easily on all-too-human biases when it comes to gender or race. 
 
In one case, Horvitz said Microsoft was able to figure out why a facial recognition program was misidentifying 
women. 
 
“Here’s what we found: It was failing when women were not wearing makeup, when they had short hair and when 
they were not smiling,” he said. “Who would have known that there was a proxy for gender, which is otherwise a 
very hard problem — which was the way women tend to present themselves in pictures as reflected in a particular 
library.” 
 
Horvitz doesn’t see such lapses as a reason to run away from AI. 
 
“My overall reaction is that this rising concern about the downside of AI is actually a really good thing,” he said. 
“What people are really interested in is staying on top of these things, not waiting around until there’s some disaster 
to get involved.” 
 
Such concerns are driving Microsoft’s campaign to promote responsible AI, highlighted by the establishment of a 
panel known as the Aether Committee. Aether is an acronym that stands for AI and Ethics in Engineering and 

https://youtu.be/l3YdxVnfWBk
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Research, and over the past couple of years, the Aether Committee has recommended against the use of Microsoft’s 
products for specific applications that weren’t judged appropriate. 
 
Last year, Microsoft President Brad Smith said the company refused to sell its facial recognition software to a 
California law enforcement agency that wanted to run a scan “anytime they pulled anyone over.” He said Microsoft 
also decided not to let an unnamed city in another country install the technology on cameras in public spaces. 
 
Horvitz didn’t provide further specifics about Aether’s activities, or fresh details about situations where Microsoft’s 
commitment to responsible AI led to hard choices. But he hinted that more revelations are on the way. 
 
“We’ll be going more public about this next month,” he told the AAAS audience. 
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Aerial Drones And Launch Of Novel Technologies Opens New Opportunities For Autonomous Last-Mile Delivery 

By Swamini Kulkarni 
 
Last-mile delivery is the toughest and the most expensive endeavor in the supply chain. Thanks to the instant 
gratification of millennials, today’s customer preference is extremely sensitive. One wrong delivery can hurt the 
company’s credibility and thus, inclination toward autonomy has skyrocketed over the last few years.  
 
According to a survey, around 25% of the customers opt for the premium facility to get one-day delivery, which is 
possible due to autonomous technology. The trend is bound to stay. According to Allied Market Research, a 
research firm, the global autonomous last-mile delivery market is expected to garner $75.65 billion by 2030, growing 
at a CAGR of 23.7% from 2021 to 2030. The increasing demand for fast delivery and technological developments such 
as aerial delivery drones are the major factors that contribute to the growth of the industry.  
 
Although the term last-mile 
delivery refers to the final step 
in the item’s journey to end 
customers from the supplier, it 
does not restrict to customer 
parcel deliveries. What’s more, 
the term can apply to the 
movement of people as well as 
industrial goods from their 
point of origin to the final 
destination. Thus, major 
market players have been 
investing big bucks to explore 
autonomous technology to 
minimize costs and delivering 
items according to consumer 
preferences. 
 
Autonomy helps in cost-cutting 
According to Bain, the transportation from the warehouse or hub to the parcel’s final destination accounts for 
around 50% of a retailer’s total fulfillment costs. On the other hand, the self-driving delivery vehicles could cut down 
the cost by 4–7% per mile. Moreover, an autonomous vehicle means no drivers to pay or protect. Autonomous 
vehicles are less costly to produce compared to the traditional delivery vehicles, once the expense of developing the 
vehicles is absorbed.  
 
New arrivals in the market 
The rise in launches of new autonomous vehicles has already begun. Recently, Container Store launched its service 
named Dolly that is aimed at delivering expensive items that are often tricky to deliver at the doorstep. The service 
has reduced the delivery time from four hours to a mere 30 minutes and it depends on handling a single order at a 
time that helps the deliveries on time.  
 
In other news, the largest food-delivery network within Gulf Cooperation Council (GCC), Foodkart recently 
announced to collaborate with GetSwift Limited. The collaboration is dedicated to the last-mile logistics platform 
and now are under the software-as-a-services model. According to the company, Foodkart delivers around 18,000 
parcels to more than 500 clients that are in local as well as multinational.  
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While the major companies are collaborating to launch a sustainable autonomous last-mile delivery system, startups 
are not far behind in this race. Boxbot, a California startup founded by ex-Tesla and Uber engineers announced a 
novel last-mile delivery system. The system is designed for e-commerce packages that incorporate a local automated 
hub with a fleet of street-based delivery vehicles.  
 
The local hubs store as well as sort parcels before automatically dispatching them for delivery. According to the 
company, it brings these hubs closer to the residential area that makes the last-mile delivery cost-effective as well as 
quicker than ever. Boxbot plans to launch two types of vehicles including autonomous electric vehicles and parcel 
delivery vans. These vehicles can handle complex and expensive deliveries. The Boxbot vehicles can load the 
packages at the automated local hubs and its drivers can take care of more deliveries in less time.  
 
Aerial drones to the rescue 
With the rising demand for quick-delivery, the advent of aerial drones is absolute bliss as they offer a comparatively 
easy way to deal with challenges regarding last-mile deliveries. 
 
Aerial drones hold the potential application in the logistics, especially when these services are in the hard-to-reach 
environment and when quick deliveries are essential, such as for transport of urgent medical supplies. In addition, 
drones can help reduce greenhouse emissions by 99% compared to conventional means of transportation such as 
trucks or cars. Keeping the opportunities drones might offer, the major market players such as UPS Inc., FedEx Corp, 
and even Amazon.com Inc. have launched deliveries with the aerial devices.  
 
However, there are some challenges to overcome. For instance, technological development and regulatory 
framework hamper the widespread adoption of the drones in the last-mile delivery. Apart from aerial drones, there 
is a chance that other technologies such as electric bikes, motorcycles, and autonomous vehicles would enter the 
last-mile delivery market. 
 
What does the future hold? 
According to Gartner, the supply chain leaders must keep an eye on the progress of urban delivery pilot, which 
includes changes in legislation that allows the use of mobile robots on city streets and should assemble a team to 
calculate the cost, ROI, and acceptance of delivery robots across the populations. Moreover, the incorporation of 
autonomy should be accompanied by a change in workflow processes instead of replacing humans with machines.   
 

 
* For more information visit: https://www.alliedmarketresearch.com/autonomous-last-mile-delivery-market 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://www.alliedmarketresearch.com/autonomous-last-mile-delivery-market
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Top 11 Myths Of CNC Machining 

CNC machining has never been more accessible, but it’s important to dispel some common myths if you want to be 
successful in this world 

 
Bryan Rosenberger  
 
Manufacturing can be an intimidating space for the uninitiated. With new machining processes and technology 
springing up on the market, it’s easy to become lost in the weeds and get scared off by the sheer volume of 
information available. 
 
CNC machining, in particular, can leave folks scratching their heads. Many believe that CNC is a piece of cake, and will 
dive into uncharted waters without the proper research and training. Others will steer clear of CNC machining 
entirely for fear that it is too large of an undertaking. The truth is, CNC machining can be extremely accessible, but it 
is helpful to understand what it is and is not before you get started. Below, we’ll dispel some common myths. 
 
Myth #1: No Experience Necessary 
Machine manufacturers throughout the industry will all make claims about how user-friendly their CNC is. The latest 
machining centers come equipped with visual programming systems, automatic tool presetters, high-tech work 
probes and a wide variety of tools and add-ons to simplify the machining process. But at the end of the day, a 
machine is only as good as its operator, and it takes time to build up a familiarity with the CNC process and the tools 
and procedures required to effectively produce quality parts on a consistent basis. 
 
For anyone new to CNC machining, it’s always best to seek help from those with more experience. Training is 
available online and in-person through most machine retailers. Tooling and material vendors can help educate users 
on proper cutters, feeds/speeds, work holding, etc. Online forums are a great resource to post problems and seek 
solutions to challenges you may be facing. There is always something new to learn in the world of CNC machining. 
 
Myth #2: “Set it and Forget it” 
There is a common misunderstanding that once you run a part on a CNC, it will continue churning out high-quality 
components without issue. It is true that there have been significant advancements in machine automation: Modern 
technology (bar feeders, part loaders, pallet systems and more) have made “lights-out manufacturing” more 
accessible. Still, issues will always arise. Tools break. Parts shift. Inserts wear down. Sooner or later, it will become 
necessary for operators to intervene in order to maintain part quality and correct or prevent problems on the 
machine. 
 
Myth #3: Predictability of Production Time 
With the advent of modern CAD/CAM systems, it has become increasingly simple to calculate production time for a  
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given component. You can track cycle time for any number of parts, and you can even determine the run time for 
specific tooling operations. All of that information is fantastic for quoting and estimating how much machine time 
will go into a particular order. That said, CNC machining is never perfect. It can be difficult to anticipate when a 
certain tool will fail, or when a piece of equipment will break down and require maintenance. There are numerous 
ways to incur production delays, so it is always best to err on the side of caution when attempting to predict 
production time on your CNC. 
 
Myth #4: G/M Code is a Thing of the Past 
To machine a part, a CNC needs to know what operations to perform and how to perform them. To accomplish this, 
operators used to type in a lengthy series of numbers and letters (known in the industry as G Code or M code) which 
were used to communicate with the machine and get it to execute its functions. Today, the vast majority of shops 
rely on 3D CAM systems (computer-aided manufacture) to define their tools, workpiece, cutting paths, drill cycles 
and more. Similarly, many machines rely on visual programming systems that allow operators to program parts by 
simply adding a few dimensions to a library of stock machining operations. 
 
Given these advanced programming tools, G/M Code should be obsolete, right? Wrong. Whether it's a visual system 
at the machine, or the latest CAM software, they all are outputting code. The same G and M code that operators 
have been using for decades, just without the headache of manually typing it in. This code can still be edited and 
tweaked by operators to improve cutting efficiencies, adjust offsets, change tool paths and more. Even a skilled 
CAM programmer would benefit from a basic understanding of the raw code, as it can be essential when 
troubleshooting errors and identifying problem areas during machining. 
 
Myth 5: Everything is Automated 
We have seen incredible advancements in the world of machine automation. Many of these technologies have been 
adopted by large manufacturing outfits to increase capacity and speed up production. That said, even the most 
robust system of automation technology would not function without skilled operators and programmers. 
 
Machines fail, and it takes a human to get the system back up and running. It would be unwise to invest a great deal 
of time and money into the latest and greatest tech without a team of experienced CNC professionals overseeing 
the operation. While the automation equipment available today is impressive and exciting, the majority of shops are 
nowhere near full automation, relying on talented machinists and programmers to design and manufacture their 
parts. 
 
Myth #6: CNC Machining is Expensive 
CNC machining is becoming more and more affordable. The combination of CAD/CAM software and modern 
machining centers has made it easier than ever to take a part from conception to production. Built-in CNC features 
allow operators to setup parts faster than ever, and today’s cutting tools and high-speed machining operations have 
significantly reduced cycle times. It can still be quite costly to run parts in small quantities, due to shop minimums 
and the operator/programmer time involved in each CNC job, but as production numbers increase, part prices can 
drop exponentially. 
 
Myth #7: CNC isn’t for the Little Guys 
This is just plain wrong. With more and more machine manufacturers competing in the space, CNC equipment has 
never been more accessible. Machining centers come in every shape and size, so smaller shops are not limited by 
floor space. Most equipment providers offer machines in a variety of models with a wide range of optional features, 
which means customers can custom-order a CNC to meet their exact budget and specifications. Though still in its 
infancy, we have seen a growing market for desktop CNC machines as well. You could literally have a water jet or 
CNC mill running in a small office or classroom. 
 
Myth #8: CNC Programmers Don’t Need to Know How to Machine 
The best programmers work closely with operators to understand the ins and outs of the machining process. Many  
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programmers start out as machinists themselves. The information gleaned from time on the machine proves 
invaluable when sitting down to work in a CAM environment. While creating a program, there are a number of 
factors to account for including work holding, tool lengths, cutter types, speeds/feeds, machining paths and so 
much more. It is not uncommon for new programmers to generate a program that runs beautifully in their CAM 
software, only to watch it fail miserably when it reaches the machine. While you can learn to program successfully 
without a background in machining, it will be a long and challenging road. 
 
Myth #9: A CNC Machine Can Make Anything 
There are no shortage of mind-blowing videos online highlighting the latest features of modern machining centers. 
Multi-axis mills and live-tooling lathes will produce some of the most beautiful and complex components you’ll ever 
see. That said, even the most advanced piece of CNC equipment has its limitations. Understanding a CNC’s 
capabilities is critical when designing and manufacturing parts. Some features simply cannot be machined. This could 
be due to a particular machine restriction, such as range of motion or cutting envelope. It could also be dependent 
on factors that go beyond the CNC itself such as tooling, material type, part geometry and more. Modern CNC 
machining centers can do amazing things, but there can always come a point when their limits will be reached. 
 
Myth #10: CNCs are Built to Last 
Like it or not, CNC machines will break down. They operate under a great deal of stress and are subject to incredible 
amounts of wear and tear. Executing complex machining operations at high speeds will eventually take its toll, and 
sooner or later machine maintenance becomes a necessity. A skilled operator will not only be able to run the 
machine, but they will also be able to fix it when failures inevitably occur. A preventative maintenance schedule is 
highly encouraged to limit machine downtime and avoid unnecessary stoppages. 
 
Myth #11: We’ve Seen it All in the World of CNC 
The manufacturing industry is constantly growing and evolving. Advancements in CNC machining have made 
technology that once seemed futuristic easily accessible for small shops, hobbyists and educators. Additive 
manufacturing has taken off, and we’ve only just begun to capitalize on all that 3D printing has to offer. There has 
never been a better time to get involved in the world of CNC machining, and it will be exciting to see what new 
products and equipment become available in the years to come. 
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Bionic Tactile Enhancement – Highly Sensitive Sensors Inspired by Spiders Improve Sense of Touch 

 By American Institute Of Physics  
 

 
 
Ultrathin crack-based sensors operate on a principle similar to a spider’s sense organ and display remarkable 
sensitivity to movement. 
 
People rely on a highly tuned sense of touch to manipulate objects, but injuries to the skin and the simple act of 
wearing gloves can impair this ability. Surgeons, for example, find that gloves decrease their ability to manipulate 
soft tissues. Astronauts are also hampered by heavy spacesuits and find it difficult to work with equipment while 
wearing heavy gloves. 
 
In this week’s issue of Applied Physics Reviews, by AIP Publishing, scientists report the development of a new tactile-
enhancement system based on a highly sensitive sensor. The sensor has remarkable sensitivity, allowing the wearer 
to detect the light brush of a feather, the touch of a flower petal, water droplets falling on a finger and even a wire 
too small to be seen. 
 
The crack-based sensor used in this device was inspired by a spider’s slit organ, an idea first proposed by other 
researchers. This pattern of cracks in the exoskeleton allows the spider to detect small movements. In the same 
way, the ultrathin crack-based strain sensor, or UCSS, uses cracks formed in a thin layer of electrically conductive 
silver. 
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The UCSS is fabricated from several layers of flexible polymer film coated with silver. The entire system is draped 
and stretched over a curved surface, causing the silver to crack, and generating parallel channels that conduct 
electricity and are sensitive to movement. 
 
The investigators found thinner layers of both the flexible film and the silver yielded sensors with higher sensitivity, 
while thicker ones exhibited a larger sensing range. To achieve a balance of these two effects, UCSSs with 15-micron 
thick polymer layers and 37-nanometer thick silver layers were the best choice. 
 
The investigators also designed a visually aided tactile enhancement system, VATES, by connecting one or more 
UCSSs to a signal acquisition unit and visual readout device. They attached UCSSs to gloves, either on the fingertips 
or on the back of the hand, producing a type of electronic skin, or e-skin. Tiny movements, as small as a person’s 
pulse moving the tip of a finger, could be monitored. 
 
The investigators suggest UCSSs could be used in a variety of ways: as highly sensitive electronic whiskers, which can 
be used to map wind flow patterns; as wearable sensors for heartbeat and pulse detection; or as sensors on 
prosthetics to enhance the sense of touch. 
 
They also demonstrated their use when applied to various parts of the body. UCSSs were able to detect movement 
due to smiling, frowning and eye blinking. 
 
Co-author Caofeng Pan said, “These results demonstrate the wide applications of our ultrathin strain sensor in e-skin 
and human-machine interfaces.” 
 

 
Reference: “Visually aided tactile enhancement system based on ultrathin highly sensitive crack-based strain sensors” by 
Jing Li, Rongrong Bao, Juan Tao, Ming Dong, Yufei Zhang, Sheng Fu, Dengfeng Peng and Caofeng Pan, 18 February 2020, 
Applied Physics Reviews. 
DOI: 10.1063/1.5129468 
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‘Enterprises don’t want to know about RAN’ – Ericsson on walking the Industry 4.0 walk 

By James Blackman  
 
Technologists and industrialists have been at cross purposes in their attempts to make industrial IoT stick, according 
to Ericsson. The telecoms sector, pushing various forms of cellular connectivity as a springboard for industrial 
change, must review its sales patter, the company said. More than this, it needs to go beyond the tech-talk to ‘walk 
the industrial walk’ when pitching to new prospects about the promise of industrial networking. 
 
Mobile network operators (MNOs), as Ericsson preferred sales channel, should also seek better ways to reveal to 
enterprises the business value that IoT technologies can bring. That was the message from the Swedish vendor at a 
“pre-MWC” briefing in London at the end of last week. 
 
“Do you think [enterprises] ask about RAN, or anything like that? No. Actually, it scares them,” said Kiva Allgood, 
head of IoT and new business at Ericsson. “We have to figure out how to make cellular an option [for enterprises] – 
how to make it easier for them. That’s the mission… We need to bring a slightly different language.” 
 
Allgood restated the company line that Ericsson will look to sell to enterprises in partnership with its traditional 
operator customers, rather than going direct – which was the hard-line message from rival firm Nokia for most of 
2019, although it appears to have embraced a more cautious tone in recent months. 
 

“We still go to 
market through 
though 
communications 
service providers,” 
said Allgood, later 
clarifying, to clear 
up any doubt, that 
the term ‘service 
provider’ means 
operator / carrier for 
Ericsson. “But we 
have to listen to 
enterprise use 
cases. And a lot of 
the a-ha moments in 
the last year have 

been where we were not intimate, necessarily, with what the operator or the manufacturer has wanted to do.” 
 
The ecosystem, on the vendor side, at least, must be better attuned to the minutiae of enterprise operations, she 
suggested. 
 
Ericsson has 100 private cellular networks, it stated in its slide deck at the event, highlighting deployments with 
Mercedes-Benz and Telefónica, and a new deal with Telenor in Sweden to resell its Industry Connect private LTE 
bundle to industrial companies. Last week, Nokia claimed 130, with a rush in the final quarter of 2019. 
 
In an aside, in London, Ericsson said the number should be considered a guide, and that deployments so far have all  
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been with operators, simply because they remain, for the time being, the default license holders for radio spectrum 
in all markets. But Ericsson’s position, the company said, is to go via operators, as it can. 
 
It recruited Telefonica for the private networking contract with Mercedes-Benz in Germany, it might be noted. At 
the same time, its approach is pragmatic, preferring to partner with old familiars, but taking business where it can 
get it. (Which is closer to the revised Nokia line on the subject.) Allgood said enterprises want digital change to drive 
business and sustainability, and even to enter new markets. The inner-workings of the various technologies required 
for digital change are less interesting than the change itself. “They don’t ask for technical solutions,” she said. 
 
“They want to know how to save money, how to make money, and how to figure things out. That’s where their lens 
is. They want to change, but their mindset is on outcomes, and value. We are transitioning from proof-of-concept to 
proof-of-value – to measure the outcomes. We are starting to see that in the work we are doing.” 
 
Internally, Ericsson is shifting its working habits to bring enterprises’ IoT networking requirements into its own 
development cycles, and across its business teams. 
 
“We are building those requirements into product planning, so we are part of the funnel, and so those services are 
part of the original product set. That’s important for enterprises – they can feel like an afterthought to our MNO 
partners. We are trying to bring those requirements to the forefront every time we release a product.” 
 
Allgood added: “We have to work more tightly with the MNOs… Some are super innovative – some have strengths 
to address enterprise needs. We have to figure out how to take the same type of go-to-market and innovation, and 
bring that insight to enterprises. We have to align and get over that obstacle.” 
 
She promoted Ericsson’s IoT Accelerator network, counting 35 servce provider partners for global cellular 
connectivity for IoT use cases for 5,000 enterprises. “[It is the] best secret out there, a dedicated global IoT 
network,” she said, making the point IoT manufaacturers can optimize devices for local deployments anywhere. “It 
is the only product in market hat can do that today.” 
 

Ericsson listed some of its 
enterprise customers. These 
include Stanley Black & Decker, 
Volvo, Borgward, Fuelics, and 
Grundfos, among others. It also 
listed various of its Industry 4.0 
partners, including ABB, Altran, 
Atlas Copco, Epiroc, Fujitsu, 
Hexagon, Microsoft, and PTC, 
among others. 
 
She also showed a chart with 
Ericsson’s own projected hockey-
stick growth for cellular IoT 
solutions in the period to 2025 
(see image). 
 
“[There is a] question about why 
IoT has not been realized, yet, 

and a lot of it comes down to fact it is still a very fragmented market. One of big goals for Ericsson is to figure out 
how how we make cellular an option… [and] to address fragmentation, testing, onboarding, certification… and 
how to bring teams together to make it easier, to make sure these numbers become reality faster.” 
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Considerations for Topping Bids in Public M&A 

Sourced by Paul Tiger of Freshfields Bruckhaus Deringer LLP 
 
Delaware law does not necessarily require the board of a public company to canvas potentially interested bidders 
widely before agreeing to sell the company. In the context of a sale for cash or partial cash consideration, directors 
are only required to take reasonable steps to obtain the best price reasonably available; there is no single blueprint 
for directors to satisfy their duties in this respect. 
 
As a result, potential bidders are sometimes caught off-guard by the announcement of a sale transaction by a public 
company. They may not have been contacted by the target or its advisors at all, or even if contacted, they may not 
have had an opportunity to rebid or submit their best and final. 
Although interlopers generally have the deck stacked against them given the incumbent’s deal protections and the 
more public nature of any negotiations, for those interested in topping an announced deal, there are a number of 
considerations. 
 
Finding the Roadmap 
Although a broad market check is not necessarily required, directors of a public target do need to retain flexibility 
following signing to consider inbound interest. Directors will be expected to recommend the agreed transaction to 
their stockholders. In order to do so on an informed basis, they need the ability to share nonpublic information and 
negotiate with an interloper that submits a competing proposal – until such time as the stockholders approve the 
deal on the table. This flexibility is typically legislated in a “no-shop” provision that includes certain exceptions to the 
general restriction on solicitation of competing proposals, in order to permit directors to satisfy their fiduciary 
duties. The precise terms of these exceptions provide a roadmap for interlopers, including: 
 

• How competing proposal and superior proposal are defined; 
• The buyer’s information and notice rights if a competing proposal is submitted; 
• The buyer’s matching rights, including the length of the notice period in subsequent rounds of bidding; 
• Whether the target board can terminate the agreement outright to enter into an alternative agreement 

providing for a superior proposal (as is fairly typical) or merely change its recommendation to stockholders 
(which is more unusual); 

• Whether the ‘no-shop’ provision has an initial ‘go-shop’ period permitting the target to approach potential 
interlopers; and 

• The size of the break-up fee (both generally and in the event an interloper emerges during any initial ‘go-
shop’ period). 

 
Making your Bid Superior 
Formulating the precise terms of the topping bid is a mix of art and science, best informed by key decision-makers 
and advisors, with the interloper having the advantage of knowing the terms of the announced deal and therefore 
having the opportunity to exploit the target’s and the incumbent’s respective pressure points. Although the 
interloper will generally be expected to agree to substantially the same form of merger agreement (with only 
necessary changes), it has two chief levers: 
 

• Value. The typical definition of superior proposal requires the topping bid to be superior in value, after giving 
effect to any improved terms offered by the buyer pursuant to its matching rights. There is significant bid 
strategy to this. Does one only beat the deal on the table slightly to retain the ability to sweeten its deal later 
or does it come in over the top in a preemptive effort? How aggressive can the interloper be on price 
without upsetting its own investors (measured against a public failure to top/win)? 
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• Certainty. Most merger agreements require a superior proposal to provide certainty of closing – defined 
either by reference to an objective “reasonably capable of closing” standard or to match the certainty of the 
deal on the table. An interloper should consider its natural advantages relative to the announced buyer: 

▪ Is the original buyer’s obligation to close conditioned on its financing banks funding under their debt 
commitments? Can the interloper agree to close without relying on a private-equity financing 
structure? 

▪ Does the interloper naturally pose less regulatory clearance risk than the announced deal and/or is it 
willing to make greater commitments, including with respect to potential divestitures, in order to 
obtain required approvals? Interlopers should not expect targets to take incremental risk on 
regulatory clearances; as a result, an interloper may have to absorb significant contractual risk, with 
any required divestitures known and financially modeled in advance (particularly if needed to 
propose a “fix it first” solution to nettlesome regulators). 

▪ Can the interloper structure its deal to avoid a stockholder vote of its own (or at least mitigate the 
risk of it by obtaining voting agreements from key stockholders)? 

 
The interloper should understand that its proposal, even if unsuccessful, will have to be made public by the target’s 
board as part of its duty to inform its stockholders. In addition, the interloper should consider requiring that an 
enhanced termination fee would be payable by the target to the interloper if, after the interloper’s superior 
proposal successfully results in an agreement with the interloper, there is yet another successful topping bid 
(perhaps by the original buyer). 
 
The layered complexity of these considerations, coupled with the game theory of bid strategy, makes it important 
for a potential interloper to consult with experienced advisors. Target directors will be obligated to consider any 
competing proposal on an informed basis, with due care. Accordingly, it’s essential for an interloper to put its best 
foot forward in a thoughtful, rational manner. 
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The end of shopping’s boundaries: Omnichannel personalization 

Personalization across physical and digital channels is the next big marketing opportunity. The secret is figuring out 
how they best work together. 
 
By Gal Gitter, Meg Raymond, Kelsey Robinson, and Jamie Wilkie 
 
When it comes to personalization, the next digital frontier is in the physical world. As surprising as that may sound, 
companies that are able to personalize the customer experience across physical and digital channels—omnichannel 
personalization—can achieve a 5 to 15 percent revenue increase across the full customer base. 
 
While the focus of personalization efforts has generally been the customer’s online journey, in industries such as 
retail, convenience, grocery, and hospitality, more than 80 percent of sales occur in a physical location (Exhibit 1). 
Getting better at personalizing the offline journey is just part of the answer. The best companies are focused on 
improving how they personalize the on- and offline journey together. 
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Barriers to omnichannel personalization 
 
Many companies recognize the need for omnichannel personalization, but a number of reasons tend to stop them 
from carrying through on it: 
 

• Assumption of large technology investments with far-off return on investment. Personalizing the in-person 
experience requires enabling digital touchpoints (which often don’t exist) in locations such as customer-
facing digital screens, kiosks, or tablets for store associates to use. Further, many companies are still working 
to strengthen the links across their marketing tech stack and on-site systems such as inventory 
management, which together enable better omnichannel personalization features. Putting the tech to 
work—both hardware and software—can feel like a large investment of time and resources. 
 

• Difficulty of delivering seamless customer experiences and training employees. Personalizing the in-person 
experience often results in changes to the customer-journey flow, which, if not done thoughtfully, can hurt 
the customer experience. The bar is high in making the physical experience intuitive and simple for the 
customer—such as signing in at a kiosk, downloading and engaging with an app, or providing information to 
an associate in a live interaction. The front line needs training to understand and reinforce the customer 
benefit of these new journey steps. 
 

• Complex organizational and cultural shifts. Omnichannel personalization requires companies to rethink 
their organizational structure, capabilities, and incentives across the digital and physical parts of the 
business. This shift can happen only when incentives are aligned with outcomes and measurement is done 
across online and in-store channels. Traditionally, however, companies operate their digital and physical 
channels independently, each with its own strategy, goals, and ownership of the results. There is little 
incentive for one channel to support the others. Further, channel-specific teams lack visibility into what’s 
happening elsewhere, which prohibits meaningful collaboration. 

 
Getting omnichannel personalization right 
To overcome these barriers and drive growth, companies should take the following five steps. 
 
1. Define the omnichannel personalization strategy and learning agenda 
The best companies have a crystal-clear understanding of the key influence moments in the customer journey, from 
generating awareness pre-visit to converting during visit to deepening engagement post-visit. They then identify the 
desired business outcomes at each step of the journey: incremental trips, basket size, and/or customer satisfaction. 
Finally, they prioritize the use cases to start testing based on ability to deliver business benefit and value to the 
customer. Here are a few ways companies have done this effectively: 
 

• Driving traffic and awareness pre-visit. Whole Foods wanted to build brand awareness and drive traffic to 
new locations, and especially attract new customers, a key element of its strategy. The company deployed 
geofenced notifications to drive store visits when customers were near either a Whole Foods store or a 
competitor’s. Roughly 5 percent of those who engaged with the notification visited a store, which is three 
times more than the industry average for post-click conversion.1 Driving traffic to stores via retailers’ apps is 
still a relatively untapped opportunity. In a recent analysis McKinsey conducted in a large US city, fewer than 
25 percent of retailers attempted to draw their engaged app users into the store when they were nearby. Of 
course, companies need to exercise extreme care when utilizing pop-up notifications, to avoid message 
dilution and customer dissatisfaction. Nevertheless, contextualized messages will still drive traffic to stores 
when deployed correctly and selectively. 
 

• Converting during visit. McDonald’s had identified increasing order size as a core element of its strategy, 
which led the chain to integrate the physical and digital worlds at its drive-thru facilities. It implemented 
decisioning-engine technology on the drive-thru menu boards to tailor the menu based on time of day, 
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trending items, location, and weather. These efforts have made the ordering experience easier, driven 
stronger conversion, and increased basket size, as customers can more easily find the products they want 
and purchase additional recommended products. 
 

• Deepening engagement post-visit. Sephora’s strategy to increase its customer base led the company to 
make efforts to increase store visits. It sent location-based notifications to mobile-app users, reminding 
customers of reasons to visit local stores. These notifications could be tailored to customers’ communication 
preferences or time since last visit, to keep the retailer top of mind. 
 

2. Address five digital touchpoints to help activate personalized experiences in the physical environment 
To achieve omnichannel personalization based on identified use cases, companies need to connect digital and 
physical footprints. Companies should focus on five touchpoints where this convergence happens: mobile app, 
digital displays, interactive screens, tech-enabled associates, and point of sale (Exhibit 2). 
 

 
 
By systematically evaluating the consumer impact of these touchpoints, organizations can understand customer 
behaviors and develop more effective two-way communication strategies. For these interactions to be effective, 
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however, companies need to identify customers accurately, typically through self-identification or digital 
identification. Customers can be identified automatically via location tracking on their app or through a wearable 
device or by means of visual recognition (which varies by market due to legal issues), or they can self-identify with a 
digital screen or by talking to an associate. Prompting a customer to self-identify should be done as openly as 
possible, such as by asking for an email address or phone number, with a tangible benefit to the customer in return, 
such as a personalized offer, free services such as Wi-Fi or phone charging, or a promotion. The point of sale also 
provides a natural opportunity to encourage customers to identify themselves in return for incentives such as tying 
purchases to a loyalty account or getting an e-receipt. 
 
To get the most out of these five touchpoints, companies should consider how the digital and physical channels can 
best reinforce each other to deliver a great customer journey. For example, in hospitality, most bookings occur 
online—but the in-person experience is the primary part of the customer journey. Hotels use “tap” apps and 
interactive screens to provide a personalized omnichannel experience before, during, and after the customer’s visit. 
There are also opportunities to expand the apps’ use to additional personalization use cases (Exhibit 3). 
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3. Use an omnichannel decisioning engine to deliver experiences and measure performance 
To accurately and quickly identify the next best action to take with each customer, companies need a decisioning 
engine using artificial intelligence or machine learning. Over time, as the decisioning engine ingests and adapts to 
more data on customer behavior and sales metrics, such as store offers, inventory, and web publishing, for example, 
its business logic improves, and the engine becomes more successful in providing what customers want. Many 
organizations have already laid the foundation for a decisioning engine by investing in marketing platforms and 
embedding analytics and data into their decision making. 
 
For example, if a customer has opted to be identified through an app or facial recognition, the decisioning engine 
can automatically push specific offers or messages once the customer enters a store or other physical location. Even 
when a customer hasn’t been identified, a decisioning engine can make real-time decisions based on contextual, 
location, or basket-level data. Weather conditions, time of day, trending purchases in a specific location, or 
complementary basket items (“Customers who purchased this item also purchased . . .”) are all automated via the 
engine. As the engine becomes more sophisticated, even more test opportunities become possible. The key is 
designing thoughtful tests that allow the measurement of both online and offline impact—for example, capturing 
the journey of a customer who works in person with a tech-enabled associate but actually purchases after receiving 
a follow-up email with personalized recommendations. 
 
4. Implement agile operating practices 
Moving to personalized marketing requires more than better tech; it calls for a fundamentally new way of working. 
Agile marketing teams, or pods, bring together different functions to work collaboratively to achieve omnichannel 
personalization goals. They generally include data scientists to measure performance, marketing teams to build test 
hypotheses, marketing-technology experts to help execute, and team members who represent the offline channels 
(touchpoint-specific product leaders for mobile app, kiosks, and interactive screens, for example), on-site operations 
managers who take the lead on training frontline personnel, and hardware and software technologists to address 
technology solutions. The best agile teams focus on specific consumer segments or journeys (new shopper, shopper 
returning a product), iterating with customers on new services, offers, and experiences in a process of rapid learning 
and adapting. 
 
Assembling this cross-functional team promotes joint ownership of the customer journey, rather than a single 
department being responsible for each isolated touchpoint. The team then works quickly, brainstorming ideas and 
hypotheses with the existing data, designing and prioritizing omnichannel personalization tests, executing, and 
measuring the results across channels to gain insights, all with the support of leadership. 
 
5. Activate omnichannel personalization in the field 
Bringing all these steps together to capture the full value of omnichannel personalization requires an aligned and 
trained sales force. In-person teams can make (or break) the experience, so it’s critical that frontline personnel 
actively support personalization efforts, understand their value, and learn to use digital to deliver the complete 
omnichannel experience. For example, one retailer gave in-store associates a sales-assist tool on a tablet and 
conducted targeted training that helped them use it to better support customers and upsell products and services. 
The reward was clear: average basket size increased by 5 percent in the test stores. 
 
Training cannot be done once. The best companies provide online and offline training at least quarterly and 
supplement that with a culture of continual feedback to continue to build skills and ensure that changes stick. 
Further, top omnichannel performers ensure that incentives are aligned with key performance indicators, such as 
number of customers contacted, percent of customers who make a purchase, and additional products sold. 
 

 
Omnichannel personalization is challenging, but it need not be overwhelming. Instead of waiting to develop a complete 
system, companies should start small, with the highest-value use cases and existing touchpoints, to prove its value.  
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Cloud spending said to top $30B in Q4 as Amazon, Microsoft battle for market share  

By Ron Miller  
 
We all know the cloud infrastructure market is extremely lucrative; analyst firm Canalys reports that the sector 
reached $30.2 billion in revenue for Q4 2019. 
 
Cloud numbers are hard to parse because companies often lump cloud revenue into a single bucket regardless of 
whether it’s generated by infrastructure or software. What’s interesting about Canalys’s  numbers is that it attempts 
to measure the pure infrastructure results themselves without other cloud incomes mixed in: 
 

 
 
As an example, Microsoft reported $12.5 billion in total combined cloud revenue for the quarter, but Canalys 
estimates that just $5.3 billion comes from infrastructure (Azure). Amazon has the purest number with $9.8 billion of 
a reported $9.95 billion attributed to its infrastructure business. This helps you understand why in spite of the fact 
that Microsoft reported bigger overall cloud earnings numbers and a higher growth rate, Amazon still has just less 
than double Microsoft’s  market share in terms of IaaS spend. 
 
That’s not to say Microsoft didn’t still have a good quarter — it garnered 17.6% of revenue for the period. That’s up 
from 14.5% in the same quarter a year ago. What’s more, Amazon lost a bit of ground, according to Canalys, dropping 
from 33.4% in Q4 2018 to 32.4% in the most recent quarter. 
 
Part of the reason for that is because Microsoft is growing at close to twice the rate as Amazon  — 62.3% versus 
Amazon’s 33.2%. 
 
Meanwhile, number-three vendor Google  came in at $1.8 billion for pure infrastructure revenue, good for 6% of the 
market, up from 4.9% a year ago on growth rate 67.6%. Google reported $2.61 billion in overall cloud revenue, but 
that included software. Despite the smaller results, it was a good quarter for the Mountain View-based company. 
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Meanwhile, Alibaba reported $1.5 billion for the last quarter in its report last week. While the Canalys report includes 
Alibaba data of $1.6 billion, it was published on February 4th, before Alibaba reported its earnings, which explains 
the discrepancy. 
 
Cloud market complexities 
The market remains complex for a number of reasons. For starters, it’s expanding, so the competition is not zero-
sum — quite the opposite. Cloud companies are fighting for bigger parts of a growing pie. 
 
And further complicating the market is the fact that companies are not simply choosing a single vendor. Canalys 
chief analyst Alastair Edwards says in fact it’s very much a world of multiple vendors, where end-users choose the 
best one for a particular job. “Many are using a combination of multi-clouds and hybrid IT models, recognizing the 
strengths of each cloud service provider and the different compute operating environments needed for specific 
types of workloads,” Edwards said in a statement. 
 
That said, Edwards also points out that companies are getting smarter about cloud purchasing. Recognizing that this 
is something they’ll be using over the long haul, they are locking in multi-year contracts at more favorable prices, 
which in turn gives cloud vendors more revenue certainty. 
 
Cloud growth will continue 
In spite of the projected growth, a number of stubborn workloads remain locked on-premises. As vendors come up 
with creative solutions for moving these more difficult workloads, the market will expand further. What’s more, 
there will be new workloads, and chances are good that most net-new applications and workloads will be in the 
cloud. 
 
The final factor to consider is that the sheer amount of data continues to grow, and the cloud offers a great elastic 
solution, providing more storage and processing as needed. All of this points to a market that will continue to 
expand for the foreseeable future. Edwards predicts that the market will continue to grow over the next five years, 
as more applications and data move to the cloud. That’s a good bet. 
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AltaRock Energy Melts Rock With Millimeter Waves for Geothermal Wells 

The Seattle-based company received an ARPA-E grant to test and scale its technology 
 
By Maria Gallucci  
 

Feel the Heat: Paul Woskov of MIT 
holds water-cooling lines leading to a 
test chamber, and a sample of rock 
with a hole made by a beam from a 
gyrotron. 

 
A vast supply of heat lies beneath 
our feet. Yet today’s drilling 
methods can barely push through 
dense rocks and high-pressure 
conditions to reach it. A new 
generation of “enhanced” drilling 
systems aims to obliterate those 
barriers and unlock 
unprecedented supplies of 
geothermal energy. 
 
AltaRock Energy is leading an 

effort to melt and vaporize rocks with millimeter waves. Instead of grinding away with mechanical drills, scientists 
use a gyrotron—a specialized high-frequency microwave-beam generator—to open holes in slabs of hard rock. The 
goal is to penetrate rock at faster speeds, to greater depths, and at a lower cost than conventional drills do. 
 
The Seattle-based company recently received a US $3.9 million grant from the U.S. Department of Energy’s 
Advanced Research Projects Agency–Energy (ARPA-E). The three-year initiative will enable scientists to demonstrate 
the technology at increasingly larger scales, from burning through hand-size samples to room-size slabs. Project 
partners say they hope to start drilling in real-world test sites before the grant period ends in September 2022. 
 
AltaRock estimates that just 0.1 percent of the planet’s heat content could supply humanity’s total energy needs for 
2 million years. Earth’s core, at a scorching 6,000 °C, radiates heat through layers of magma, continental crust, and 
sedimentary rock. At extreme depths, that heat is available in constant supply anywhere on the planet. But most 
geothermal projects don’t reach deeper than 3 kilometers, owing to technical or financial restrictions. Many wells 
tap heat from geysers or hot springs close to the surface. 
 
That’s one reason why, despite its potential, geothermal energy accounts for only about 0.2 percent of global power 
capacity, according to the International Renewable Energy Association. 
 
“Today we have an access problem,” says Carlos Araque, CEO of Quaise, an affiliate of AltaRock. “The promise is 
that, if we could drill 10 to 20 km deep, we’d basically have access to an infinite source of energy.” 
 
The ARPA-E initiative uses technology first developed by Paul Woskov, a senior research engineer at MIT’s Plasma 
Science and Fusion Center. Since 2008, Woskov and his colleagues have used a 10-kilowatt gyrotron to produce 
millimeter waves at frequencies between 30 and 300 gigahertz. Elsewhere, millimeter waves are used for many 
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purposes, including 5G wireless networks, airport security, and astronomy. While producing those waves requires 
only milliwatts of power, it takes several megawatts to drill through rocks. 
 
To start, MIT researchers place a piece of rock in a test chamber, then blast it with high-powered, high-frequency 
beams. A metallic waveguide directs the beams to form holes. Compressed gas is injected to prevent plasma from 
breaking down and bursting into flames, which would hamper the process. In trials, millimeter waves have bored 
holes through granite, basalt, sandstone, and limestone. 
 
The ARPA-E grant will allow the MIT team to develop their process using megawatt-size gyrotrons at Oak Ridge 
National Laboratory, in Tennessee. “We’re trying to bring forward a disruption in technology to open up the way for 
deep geothermal energy,” Araque says. 
 
Other enhanced geothermal systems now under way use mechanical methods to extract energy from deeper wells 
and hotter sources. In Iceland, engineers are drilling 5 km deep into magma reservoirs, boring down between two 
tectonic plates. Demonstration projects in Australia, Japan, Mexico, and the U.S. West—including one by AltaRock—
involve drilling artificial fractures into continental rocks. Engineers then inject water or liquid biomass into the 
fractures and pump it to the surface. When the liquid surpasses 374 °C and 22,100 kilopascals of pressure, it becomes 
a “supercritical” fluid, meaning it can transfer energy more efficiently and flow more easily than water from a typical 
well. 
 
However, such efforts can trigger seismic activity, and projects in Switzerland and South Korea were shut down 
after earthquakes rattled surrounding cities. Such risks aren’t expected for millimeter-wave drilling. Araque says that 
while beams could spill outside their boreholes, any damage would be confined deep below ground. 
 
Maria Richards, coordinator at Southern Methodist University’s Geothermal Laboratory, in Dallas, says that one 
advantage of using millimeter waves is that the drilling can occur almost anywhere—including alongside existing 
power plants. At shuttered coal facilities, deep geothermal wells could produce steam to drive the existing turbines. 
 
The Texas laboratory previously explored using geothermal power to help natural-gas plants operate more 
efficiently. “In the end, it was too expensive. But if we could have drilled deeper and gotten higher temperatures, a 
project like ours would’ve been more profitable,” Richards says. She notes that millimeter-wave beams could also 
reach high-pressure offshore oil and gas reservoirs that are too dangerous for mechanical drills to tap. 
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McKinsey study of 1,700 companies reveals CEOs don’t understand design leadership at all 

By Mark Wilson  
 
Design has finally gotten its due. For years, designers complained that they needed to be brought into the C-suite to 
make strategic decisions alongside CEOs and CMOs. That has happened over the past five years, as 40 of the top 100 
companies hired a chief design officer (CDO). 
 
But now there’s a new problem. According to a massive new study conducted by McKinsey, just about nobody 
knows what a chief design officer is actually supposed to do. McKinsey analyzed 1,700 companies and conducted 
interviews with 200 senior design leaders and 100 CEOs. The key discovery? A few companies have empowered 
design leaders in the C-suite (and previous research shows that design-led companies have 32% more revenue than 
other companies). But at most companies, heads of design are ineffectively, and confusingly, integrated into 
executive teams. 
 
“We found that, yes, people were put into place, but they’re not necessarily being put into a successful [role],” says 
Benedict Sheppard the partner at McKinsey Design who co-authored the study. “Design is like a strategy that seems 
to mean 100 things to 100 people. The all-encompassing term of design we see is understanding user needs and 
creating solutions for user needs . . . [but] many CEOs [we interviewed] are still using the 1980s definition of color, 
material, and finish.” 
 
The metrics are damning: Only one-third of CEOs could detail what their CDO oversaw at the company. In other 
words, 66% of CEOs couldn’t say what their CDO actually did, or how that success should be measured. No wonder 
only 10% of CEOs reported that a senior designer played a meaningful role in the company’s strategy. And only 17% of 
design leaders thought they were in the right position to give a company their full value. McKinsey concludes that 
90% of companies aren’t using design talent to their full potential. 
 
That doesn’t mean companies should stop hiring CDOs. In fact, McKinsey contends that properly integrating design 
into the C-suite is crucial to both a company’s long-term competitiveness and its near-term bottom line. Instead, 
there needs to be industry consensus as to what exactly a CDO is, and what exactly the person is responsible for 
(while accounting for the fact that a CDO role might vary from company to company depending on structure and 
culture). 
 
“I think in some ways the CDO is going to be what the CMO was 20 years ago, when that role was first coming into 
its own,” says Sheppard. “There was a lack of clarity of scope, how you measure success, and what their role should 
be in business strategy.” In this sense, he believes that the CDO will grow into a more established position as a 
natural course of business. 
 
The canary in the coal mine that McKinsey spotted was the topic of accountability. “You know the head of sales is 
accountable for hitting sales numbers, and the CEO is accountable for production numbers,” says Sheppard. What 
the CDO is accountable for is less clear. 
 
In most cases, the CDO is supposed to represent the end user, whether that’s a consumer buying a new phone, or a 
manager subscribing his company to a delivery service. The CDO is the voice of the customer, the person who will 
speak up to ensure the best experience for the person using the product. But how do you measure user experience 
when it’s not as clear of a metric as revenue or volume? And what should happen if a business ultimately prioritizes 
something other than UX—is that a CDO’s fault? Accountability, along with responsibility, are problems made worse 
by the fact that, in representing the user, CDOs have some natural responsibility overlap with other newly created 
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executive roles, like the chief experience officer, chief innovation officer, or chief product officer. (Incidentally, all 
three of those other roles could easily be filled by a designer!) 
 
Now, some companies really are doing well with design leaders. McKinsey calls out Logitech, and the relationship 
between CEO Bracken Darrell and chief design officer Alastair Curtis. As we’ve profiled extensively in the past, the 
two have worked together to transform the boring mouse and keyboard manufacturer into a design-led product 
innovation company, and to repurpose R&D spending more effectively into new products. But perhaps most 
importantly, they view design, not as some intangible resource, but as functional strata that are woven into 
everything from product execution to corporate strategy. It has worked out pretty well for Logitech, a $2 billion 
company that quadrupled its profits between 2012 and 2015 as it brought design into the fold. 
 
At other companies, some of the blame falls to designers themselves for not educating themselves on the customs 
of the C-suite. Katie Dill, VP of Design at Lyft (and formerly director of experience design at Airbnb), believes she has 
grown into her role at Lyft more easily than she might otherwise because she went to business school on top of 
getting a design degree. “A lot of the time you see [designers] not having the impact they want to because they’re 
speaking a different language others might not understand,” says Dill. 
 
Her recommendation is that designers work harder to “reach across the aisle” to other parts of the business, and 
admits that, even coming from Airbnb—a company famously founded by designers—she constantly had to re-
explain the value of design to new hires, simply because the company was growing so quickly. 
 
“Someone doesn’t necessarily invite me into the right room. Well, they might be busy!” says Dill. “You can’t sit 
around waiting for that invitation. Design is technically a newer discipline than product management or engineering, 
so there are some folks still searching for [their] voice.” 
 
As Dill ultimately puts it, “I am more than happy to design my own role in the best interest of the company.” Indeed, 
if CEOs really don’t know what their CDOs should be doing, perhaps it’s time for designers to just tell them. 
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BMW, Microsoft recruit InBev, Bosch to help resolve IoT connectivity and analytics 

Sourced by Enterprise Insights  
 

 
 
Anheuser-Busch InBev (AB InBev), Bosch Group, and ZF Friedrichshafen Group have joined the steering committee 
for the Open Manufacturing Platform (OMP). BMW Group and Microsoft are already on board as founding 
members. 
 
OMP was established under the umbrella of the Joint Development Foundation, part of the Linux Foundation, 
almost a year ago (April 2019). Its founders, BMW and Microsoft, said they would “break down” barriers around 
proprietary digital manufacturing systems, and to foster cheaper and easier innovation. 
 
The initiative, built on Microsoft’s Azure industrial IoT platform, seeks to develop and share smart factory solutions 
between industrial member companies, and establish a reference architecture with open source components, based 
on open standards. OMP will leverage the OPC’s unified architecture (OPC UA) for industrial communications. 
 
With AB InBev, Bosch and ZF Friedrichshafen as new members, the steering committee has approved initial working 
groups to look at IoT connectivity, semantic data modelling, industrial IoT reference architecture, and core services 
for autonomous transport systems (ATS). Bosch, in particular, has been vocal around factory connectivity, 
proclaiming the role of 5G and OPC-UA, combined with time-sensitive networking (TSN), as Industry 4.0 has reached 
a more ‘practical’ phase. 
 
The group highlighted the working groups for IoT connectivity and semantic data modelling, in particular. It said 
connectivity is “one of the first steps” to digitize production lines and leverage cloud-connected industrial IoT 
applications. 
 
Werner Balandat, head of production at ZF Friedrichshafen, said: “Today, it is all about analytics and predictions. But 
without data no analytics and without connectivity no data.” 
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The challenge for manufacturers is to reconcile connectivity standards and interfaces for legacy machines and 
applications that have been in place for many decades, often. 
 
The IoT Connectivity working group will provide industrial-grade edge and cloud functionalities for the integration 
and management of OPC UA devices in brownfield environments, it said. 
 
Meanwhile, managing data in a common format across multiple sources with constantly evolving semantics is 
another challenge, OMP said. “Data is the raw material for Industry 4.0 and a prerequisite for optimizing production 
with the help of artificial intelligence,” said Michael Bolle, member of the board at Bosch. 
 
OMP wants a semantic model that makes data understandable and illustrates its relations and dependencies. “Users 
no longer receive cryptic, incomprehensible numbers and characters, but production-relevant information including 
their context,” said Bolle. 
 
“This semantic data structure ensures improvements along the entire value chain and makes AI-based business 
models possible on a large scale.” 
 
OMP said legacy and proprietary manufacturing systems have, so far, made operation-wide insight for smarter 
manufacturing a “daunting” undertaking. “As common challenges across the industry, they often require a high 
degree of investment for modest returns within any one organization,” it said. 
 
The group supports other Industry 4.0 alliances, referencing the OPC Foundation and Plattform Industrie 4.0, and 
leverages existing industry standards, open source reference architectures and common data models. 
 
It will continue to recruit new members from the manufacturing sector, it said, including from discrete and process 
manufacturing, transportation and consumer goods, and industrial equipment. 
 
Jürgen Maidl, senior vice president for production network and supply chain management at BMW, commented: 
“Our goal is to drive manufacturing innovation at scale, accelerate time-to-value and drive production efficiencies by 
jointly solving mutual challenges, based on an open community approach. 
 
“The OMP helps manufacturing companies unlock the potential of their data, implement industrial solutions faster 
and more securely, and benefit from industrial contributions while preserving their intellectual propertyand 
competitive advantages, mitigating operational risks and reducing financial investments.” 
 
Scott Guthrie, executive vice president for cloud and AI at Microsoft, said: “Through the open collaboration 
approach that is the cornerstone of OMP, manufacturing companies will be able to bring offerings to market faster, 
with increased scale and greater efficiency. Solutions will be published and shared across the community, regardless 
of technology, solution provider or cloud platform.” 
 
Tassilo Festetics, global vice president of solutions at AB InBev, said: “The collaboration framework and heart of the 
OMP are its working groups. We are excited to join in a moment where our manufacturing facilities are becoming 
increasingly connected, and we are looking for innovative ways to make us of the treasure trove of data that is being 
generated.” 
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HTC unveils versatile new Vive headset products as CEO Yves Maitre aims to ‘build the road’ for VR 

By Kurt Schlosser  
 
While the long road to mass consumer adoption of virtual reality technology is still being built, HTC remains hard at 
work on the vehicles that will take users on the journey. And based on his repeated use of car-related metaphors, 
CEO Yves Maître is excited to be driving. 
 
Six months into his new role as the head of the Taiwan-based consumer electronics company, Maître visited HTC’s 
North American headquarters in Seattle’s Pioneer Square neighborhood last month to talk about what’s ahead for a 
key competitor in the VR space and discuss the company’s latest iteration of its Vive Cosmos line that debuted 
today.  
 
In another era, it’s a trip that would have been dominated by talk of smartphones and nearby partnerships, as HTC 
built the original hardware for Microsoft’s Windows Phones. In what Forbes labeled a “reshuffling of priorities” at 
the tech giant, today the talk is virtual and augmented reality, new headset hardware, 5G and more. HTC is hoping to 
rebound from a 2019 when revenue dropped 57 percent to $333 million. 
 
“Four thousand people, you can drive,” Maître said, referencing the size of HTC and offering the first indication of 
the Frenchman’s love of automobiles. “When you are driving a big company like Microsoft, you don’t have the 
steering feeling. When you drive your bicycle, you have the steering feeling, but you don’t have the power. At HTC 
you’re kind of in between — it’s not Formula 1 or IndyCar — but it’s a lot of fun.” 
 
Maître joined HTC this past September after a 14-year stint at telecommunications giant Orange. He took over for 
Cher Wang, who remains HTC’s chairwoman of the board. 
 
With HTC competing against Sony’s PlayStation and Facebook’s Oculus Rift for what’s forecast to be an $18.8 billion 
VR/AR market in 2020, the drive right now is toward innovation in what HTC regards as the three pillars of that 
business: create, play and distribute. 
 
“At HTC, we don’t want to be No. 1 in create,” Maître said. “Our friends at Valve are doing much better than us, 
that’s why we’re partnering with them,” he added in reference to the Bellevue, Wash.-based game developer. 
 
HTC also has no desire to compete with the wireless carriers to be No. 1 in distribution — although Maître said the 
arrival of 5G will change the category dramatically. HTC is building its own “5G Hub” for the home and office 
environments. 
 
So that leaves play, where HTC’s goal is to be best in class. 
 
After having its plans for a splashy showing at the now-canceled Mobile World Congress dashed by fears around the 
deadly coronavirus outbreak, HTC announced on Thursday several new elements across its Vive Cosmos line. 
 
Three years after entering the market with the Vive headset, HTC unveiled its latest PC-based VR system last fall for 
$699, with such features as interchangeable faceplates, a flip-up design to switch between virtual and real worlds, 
and improved visuals. 
 
The new Cosmos products are intended to improve further upon that release and they include: 
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Vive Cosmos Play: Aimed at new-to-VR 
users, the 4-camera inside-out tracking 
device has the ability to grow over time 
to meet expanding needs through the 
addition of a full range of faceplates. 
The company calls Play ideal for entry-
level VR adventures and applications 
such as “Viveport Video,” “Angry Birds 
VR: Isle of Pigs,” “The Curious Tale of 
the Stolen Pets,” and “A Fisherman’s 
Tale.” It offers a more affordable and 
simple-to-use VR option for public 
experiences in business or museum 
environments. HTC said the price point 
for Play is still being considered. 
 

 
 

Vive Cosmos XR: A stand-alone edition 
and faceplate for Vive Cosmos that 
incorporates high-quality XR passthrough 
cameras. Debuting as a developer kit in 
Q2, Vive Cosmos XR allows a near-
complete passthrough field of view that 
utilizes the majority of the VR display to 
integrate real-world and virtual content. 
Virtual objects can be brought into real-
world environments and overlays of the 
real world are blended seamlessly into the 
virtual one. 
 
 
Vive Cosmos Elite: Aimed at the most 
demanding VR entertainment 
enthusiasts, the Elite pairs the 
performance of external tracking 
alongside the flexibility of inside-out 
technology. By using Lighthouse base 
station technology, users will be able to 
experience the power and precision of 
SteamVR tracking. Elite also supports 
Vive’s ecosystem of peripherals including 
the Vive Tracker and the Wireless Adapter 
for an untethered VR experience. Vive 
Cosmos Elite includes a pre-installed 
External Tracking Faceplate, 2 SteamVR 
base stations, and two Vive controllers. 
The bundle will retail for $899 USD and be 
available later in Q1. The External 
Tracking Faceplate will also launch 
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globally as a stand-alone accessory in Q2 for $199 as an upgrade for either Vive Cosmos or Vive Cosmos Play. 
 
Dan O’Brien, HTC’s North American president and global head of enterprise, said that the new products fit squarely 
into how HTC wants to perform in the “play” category mentioned previously. 
 
“We’re giving our customers flexibility on cost and experience, bringing them all the way up to the best 
performance they can possibly have,” O’Brien said, referencing the ability to add new plates to the introductory 
level Cosmos Play. “Your system starts to grow with you over time and you’re buying into a chassis system.” 
 
O’Brien also said that HTC has been improving the tracking for the last four months on the Cosmos — after it was 
criticized out of the gate — and that it is now as good as anything on the market that is inside-out tracked. 
 
He said the ramp up to greater consumer adoption of VR technology is similar to what HTC experienced with 
smartphones. 
 
“We were making smartphones before they were called smartphones. We’ve seen this adoption cycle and curve 
many times,” O’Brien said. It takes time to put together development engines and development tools and to 
educate the application developer base and get them a store and an economy where they can monetize their work. 
 
HTC is also targeting the enterprise market, which so far has produced more tangible use cases for virtual and 
augmented reality. 
 
As a global company of 4,000, HTC leans heavily on more than 150 employees in the Seattle region to manage its 
product, sales, marketing and operations. There are also creative labs which handle a lot of the far-reaching 
innovation by prototyping and proving out the future of software and hardware experiences. 
 
Describing one of those innovative possibilities, O’Brien described something called “Project Proton” — much 
lighter glasses that sit on your face that will offer a 5G viewing experience and combine the worlds of create, play 
and distribute. The “future of HTC” is supposedly similar to what Panasonic unveiled at CES in Las Vegas last month. 
 
For his part, Maître likes to imagine glasses that turn dark and become VR and then lighten back to reality. What he 
sees in his own mind is also the trajectory of the company as a whole. 
 
“We started with smartphones and one day I hope my successor will have these glasses,” Maître said, again 
repeating his wish for more players to flood the market in different ways. “Build the road … build the road.” 
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Tiny, battery-free ID chip can help combat losses to counterfeiting 

By Rob Matheson @ Massachusetts Institute of Technology 
 
MIT researchers’ millimeter-sized ID chip integrates a cryptographic 
processor, an antenna array that transmits data in the high 
terahertz range, and photovoltaic diodes for power.  

 
To combat supply chain counterfeiting, which can cost 
companies billions of dollars annually, MIT researchers have 
invented a cryptographic ID tag that's small enough to fit 
on virtually any product and verify its authenticity. 
 
A 2018 report from the Organization for Economic Co-
operation and Development estimates about $2 trillion 
worth of counterfeit goods will be sold worldwide in 2020. 

That's bad news for consumers and companies that order parts from different sources worldwide to build products. 
 
Counterfeiters tend to use complex routes that include many checkpoints, making it challenging to verifying their 
origins and authenticity. Consequently, companies can end up with imitation parts. Wireless ID tags are becoming 
increasingly popular for authenticating assets as they change hands at each checkpoint. But these tags come with 
various size, cost, energy, and security tradeoffs that limit their potential. 
 
Popular radio-frequency identification (RFID) tags, for instance, are too large to fit on tiny objects such as medical 
and industrial components, automotive parts, or silicon chips. RFID tags also contain no tough security measures. 
Some tags are built with encryption schemes to protect against cloning and ward off hackers, but they're large and 
power hungry. Shrinking the tags means giving up both the antenna package—which enables radio-frequency 
communication—and the ability to run strong encryption. 
 
In a paper presented yesterday at the IEEE International Solid-State Circuits Conference (ISSCC), the researchers 
describe an ID chip that navigates all those tradeoffs. It's millimeter-sized and runs on relatively low levels of power 
supplied by photovoltaic diodes. It also transmits data at far ranges, using a power-free "backscatter" technique 
that operates at a frequency hundreds of times higher than RFIDs. Algorithm optimization techniques also enable 
the chip to run a popular cryptography scheme that guarantees secure communications using extremely low energy. 
 
"We call it the 'tag of everything." And everything should mean everything," says co-author Ruonan Han, an 
associate professor in the Department of Electrical Engineering and Computer Science and head of the Terahertz 
Integrated Electronics Group in the Microsystems Technology Laboratories (MTL). "If I want to track the logistics of, 
say, a single bolt or tooth implant or silicon chip, current RFID tags don't enable that. We built a low-cost, tiny chip 
without packaging, batteries, or other external components, that stores and transmits sensitive data." 
 
Joining Han on the paper are: graduate students Mohamed I. Ibrahim, Muhammad Ibrahim Wasiq Khan, and Chiraag 
S. Juvekar; former postdoc associate Wanyeong Jung; former postdoc Rabia Tugce Yazicigil; and Anantha P. 
Chandrakasan, who is the dean of the MIT School of Engineering and the Vannevar Bush Professor of Electrical 
Engineering and Computer Science. 
 
System integration 
The work began as a means of creating better RFID tags. The team wanted to do away with packaging, which makes  
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the tags bulky and increases manufacturing cost. They also wanted communication in the high terahertz frequency 
between microwave and infrared radiation—around 100 gigahertz and 10 terahertz—that enables chip integration 
of an antenna array and wireless communications at greater reader distances. Finally, they wanted cryptographic 
protocols because RFID tags can be scanned by essentially any reader and transmit their data indiscriminately. 
 
But including all those functions would normally require building a fairly large chip. Instead, the researchers came up 
with "a pretty big system integration," Ibrahim says, that enabled putting everything on a monolithic—meaning, not 
layered—silicon chip that was only about 1.6 square millimeters. 
 
One innovation is an array of small antennas that transmit data back and forth via backscattering between the tag 
and reader. Backscatter, used commonly in RFID technologies, happens when a tag reflects an input signal back to a 
reader with slight modulations that correspond to data transmitted. In the researchers' system, the antennas use 
some signal splitting and mixing techniques to backscatter signals in the terahertz range. Those signals first connect 
with the reader and then send data for encryption.  
 
Implemented into the antenna array is a "beam steering" function, where the antennas focus signals toward a 
reader, making them more efficient, increasing signal strength and range, and reducing interference. This is the first 
demonstration of beam steering by a backscattering tag, according to the researchers. 
 
Tiny holes in the antennas allow light from the reader to pass through to photodiodes underneath that convert the 
light into about 1 volt of electricity. That powers up the chip's processor, which runs the chip's "elliptic-curve-
cryptography" (ECC) scheme. ECC uses a combination of private keys (known only to a user) and public keys 
(disseminated widely) to keep communications private. In the researchers' system, the tag uses a private key and a 
reader's public key to identify itself only to valid readers. That means any eavesdropper who doesn't possess the 
reader's private key should not be able to identify which tag is part of the protocol by monitoring just the wireless 
link. 
 
Optimizing the cryptographic code and hardware lets the scheme run on an energy-efficient and small processor, 
Yazicigil says. "It's always a tradeoff," she says. "If you tolerate a higher-power budget and larger size, you can 
include cryptography. But the challenge is having security in such a small tag with a low-power budget." 
 
Pushing the limits 
Currently, the signal range sits around 5 centimeters, which is considered a far-field range—and allows for 
convenient use of a portable tag scanner. Next, the researchers hope to "push the limits" of the range even further, 
Ibrahim says. Eventually, they'd like many of the tags to ping one reader positioned somewhere far away in, say, a 
receiving room at a supply chain checkpoint. Many assets could then be verified rapidly. 
 
"We think we can have a reader as a central hub that doesn't have to come close to the tag, and all these chips can 
beam steer their signals to talk to that one reader," Ibrahim says. 
 
The researchers also hope to fully power the chip through the terahertz signals themselves, eliminating any need for 
photodiodes. 
 
The chips are so small, easy to make, and inexpensive that they can also be embedded into larger silicon computer 
chips, which are especially popular targets for counterfeiting. 
 
"The U.S. semiconductor industry suffered $7 billion to $10 billion in losses annually because of counterfeit chips," 
Wasiq Khan says. "Our chip can be seamlessly integrated into other electronic chips for security purposes, so it could 
have huge impact on industry. Our chips cost a few cents each, but the technology is priceless," he quipped. 
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Highly sensitive pressure sensors for robotics and healthcare applications 

By Ingrid Fadelli 
 

 
 
Flexible CMAG capacitor-based pressure sensors for static pressure mapping and real-time pulse wave monitoring of the 
radial artery. a) Photograph of a 5 × 5-pixel array with grains of rice, soybean and red bean weighing ~20, 158 and 219 mg, 
respectively (left), and the corresponding distribution of the normalized capacitance change on the sensory array 
(right). b) Photograph of a 5 × 5-pixel array with a penny weighing 3.11 g (left) and the corresponding distribution of the 
normalized capacitance change (right). c) Photograph of a flexible and comfortable tattoo-like CMAG pressure sensor. 
d) Photograph of the pressure sensor attached near the wrist artery. e) Real-time pulse wave monitoring of human 
subjects A and B before and after 3 min of exercise. f) Comparison of the enlarged-view waveforms from human subject 
A before and after 3 min exercise extracted from the dashed boxes in e showing important health information such as 
the reflection index (RI) = (P2/P1) × 100% and arterial stiffness index (SI) = subject height/∆TDVP (in units of m s−1 ). 
 
Microscopic sensors that can detect small changes in pressure have numerous useful applications, particularly for 
the development of robots and health-monitoring wearable devices. Most existing capacitive and transistor-based 
pressure sensors, however, have a number of limitations, including low sensitivity, slow response speed, high power 
consumption and unsatisfactory stability. 
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Researchers at the University of California and Hunan University have recently proposed a new strategy for 
developing highly sensitive pressure sensors that could overcome some of the limitations of existing pressure 
sensors. Their approach, presented in a paper published in Nature Electronics, entails the integration of a conductive 
microstructured air-gap gate (CMAG) with 2-D semiconductor transistors. 
 
"I've always been more interested in practical applications than theoretical research," Yun-Chiao Huang, one of the 
researchers who carried out the study, told TechXplore. "During my first year at UCLA, Prof. Duan encouraged me to 
explore different areas and find the topic that I was most passionate about. After reading many papers, I became 
interested in pressure sensing applications and started experiment with them." 
 
Huang and her colleagues fabricated their pressure sensors by integrating CMAGs with 2-D semiconductor 
transistors, as they found that this design enhanced their sensing performance. This idea came to them during a 
group meeting in which Huang was presenting some of her research findings. 
 
"We thought that if we could create 'real' microstructured air gaps to overcome the viscoelastic behavior of the 
elastomers from conventional microstructured devices and integrate them with 2-D transistors, our sensors would 
exhibit enhanced pressure sensitivity and faster responses," Huang said. "This would benefit a broad range of 
practical applications, such as acoustic wave detection, pressure mapping, health monitoring, and more." 
 
In the sensors developed by the researchers, CMAGs create microstructured air gaps without resulting in 
undesirable viscoelastic behavior, which is observed in elastomers within more conventional devices. This ultimately 
leads to a higher sensitivity, faster response times, low power consumption and remarkable stability. 
 
"By integrating 2-D semiconductor transistors with unique CMAGs, our CMAG transistor sensors can be further 
enhanced for better performance, enabling a wide range of applications," Huang said. 
 
In initial experiments, the sensors built by the researchers exhibited a tunable sensitivity and pressure sensing range, 
with an average sensitivity of 44kPa-1 in the 0-5 kPa regime and a peak sensitivity of up to 770 kPa-1. In addition, 
when using the air-gap gates as pressure-sensitive gates for 2-D semiconductor transistors, Huang and her 
colleagues were able to further increase the sensitivity of their devices to ~103–107 kPa−1, at an optimized pressure 
regime of ~1.5 kPa. 
 
The CMAG-based design strategy introduced by Huang and her colleagues is fairly easy to implement. In addition, it 
can be applied to the development of both capacitive and transistor-based sensors. 
 
The researchers demonstrated the potential of their pressure sensors for a number of applications, including the 
implementation of static pressure mapping, the measurement of human pulse waves and the detection of sound 
waves. In the future, their highly sensitive sensors could be used to develop robots with more advanced sensing 
capabilities, wearable devices to monitor the health of patients over time, and several other technological tools. 
 
"Hopefully, the concept of CMAGs will pave a way for new type of pressure sensors," Huang said. "We are now 
working on conformal/flexible pressure sensory arrays based on the concept of CMAGs, which will enable the 
human-machine interface and related applications. We are looking forward to showcasing more of our work in the 
future." 
 

 
More information: Yun-Chiao Huang et al. Sensitive pressure sensors based on conductive microstructured air-gap gates 
and two-dimensional semiconductor transistors, Nature Electronics (2020). DOI: 10.1038/s41928-019-0356-5 
 
 
 

http://dx.doi.org/10.1038/s41928-019-0356-5
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5G in IoT Starts to Crystallize in Industrial IoT Market 

5G in IoT will improve network speed and reduce latency, which will be a boon for the industrial IoT market. But 5G 
technology isn’t here yet. 
 
By Jack Vaughan  
 
Much of the attention on 5G technology centers on a future of smarter phones, drones and self-driving cars. But 
5G’s role in next-generation industrial IoT applications bears watching as well. While 5G may be one among many 
evolutionary steps, it is important in the development of new industrial IoT use cases. 
 
5G connectivity, is the fifth generation of cellular technology. It is designed to increase network speed, reduce 
latency, and improve flexibility of wireless services. 5G technology has a theoretical peak speed of 20 Gbps, while the 
peak speed of 4G is only 1 Gbps. 5G improve the performance of business applications in various context, such as 
factories, self-driving cars and in handheld devices for field technicians. 
 
5G has piqued interest in new IoT use cases. Viewers suggest that IoT sensors in the field have yet to be truly tapped, 
and that 5G communications speed will create new possibilities in industrial settings. 
 
Capacity to handle additional network nodes is in store with 5G for industrial IoT too. This may pave the way for 
next-generation applications that achieve the following: 

• Capitalize on video data processing to drive real-time quality testing of, for example, output from industrial 
lathes or mills; 

• Create manufacturing that is more distributed, in turn permitting long-distance checking of machine work 
done by individuals far removed from central factories;  

• Lay the foundation for more precise positioning for industrial robots, widely expanding their use cases; or 
• Enable use of edge computing architecture for predictive maintenance of wind farms, gas and oil, process 

manufacturing and other equipment.    

In recent years, advances in microprocessors, data storage and cell phone technology drove Industrial IoT updates, 
according to by Daniel Elizalde, vice president and head of IoT for information and communications technology 
provider Ericsson N.A. But as data proliferates, the missing link is the network. 
 
The Need for IoT Speed  
“The network part has been lagging,” Elizalde said. “Even 4G doesn’t have enough bandwidth for AI, cloud 
computing, or supporting a massive numbers of sensor devices.” 
 
If a network can’t handle potential millions of devices, hopes for a new era of apps won’t come to fruition. With 5G, 
industrial IoT applications will be able to move a lot more data to and from IoT devices, for processing on the cloud 
or at the edge, Elizalde said.  
 
In short, “5G is much bigger than just another ‘G’,” he argued. 
 
5G technology enables massive IoT deployments because it reduces latency to near real time and network capacity 
can support more connections, he said.  
 
In his view, improvements in manufacturing plants or wind farms are among key beneficiaries. These are examples, 
he continued, of areas where “wired approaches” such as fiber-optics have met roadblocks. 
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Can 5G Connectivity Change the Game? 
Considerably faster data transfer (bandwidth) and quicker round trips for signals (latency) signify real change for 
industrial IoT, according to Jonathan Oakley, high-tech industry director for Dassault Systèmes’ SIMULIA, a 
simulation platform that enables developers to prototype networks and components. 
 
“With 5G, there is almost no latency. It can really make a difference in manufacturing,” he said. 
 
High speed and low latency will be transformational, Oakley continued. He noted they could address present-day 
production inefficiencies for expensive aeronautical components, such as jet engine turbine blades.  
 
“In such setups, you often find 15% to 25% rework rates. Sometimes one piece may take a full day of work. There are 
vibrations as the milling happens that distort the final product,” he said.  
 
With more powerful 5G networking, IoT vibration sensors and top-notch antennas, the feedback data from milling 
operations on blades could allow real-time corrections to compensate for vibration, Oakley said. That could save the 
manufacturer money, of course – but it could also fuel new generations of jet engine designs, powering planes far 
different than those familiar today. 
 
Slice up the Bandwidth 
Users of 5G networking will gain more say on how network services are divvied up. That is because 5G enables users 
to control the bandwidth and latency for different applications. This network slicing—where a physical network is 
split into multiple virtual networks, enabling optimal support for for different kinds of services and user groups—is 
5G’s major advantage over 4G, according to Gareth Owen, associate research director at Counterpoint Research.  
 
“Network slicing . . . allows users to customize operations for different applications in the same factory,” he said. 
 
Overall, Owens noted, both 4G and 5G provide wireless connections that tend to replace “hardwired” connections 
of the past. These proved to severely limit the flexibility of application planners, in Owen’s and others’ view, and 
presented obstacles to new industrial approaches. 
 
Edge Evolution 
Despite its potential, 5G should be viewed as a part of ongoing improvement in bandwidth and latency, according to 
Simon Wardley, researcher at the Leading Edge Forum.  
 
Wardley said greater 5G bandwidth will benefit advanced analytics, among other uses. But he cautioned that 5G 
architecture will evolve as system designers address a common challenge: how to balance centralized and 
decentralized computing approaches.  
 
Neither will “win” out over the other, he said. 
 
“Will there be a reworking of the equation to place more intelligence at the center as the transfer of huge amounts 
of data becomes possible, or a move to more intelligence at the edge as the network becomes swamped by new 
possibilities and new sources of data?” Wardley asked. 
 
“It’ll be a bit of both,” he said, answering the question. “And before we can finally settle, then 6G will be upon us, 
and the equation will change again, with newfound constraints and limits.” 
 
Wireless Age Redux 
A brave new world on new industrial IoT use cases won’t appear overnight. “Although 5G is rolling out quickly, it is 
still early days,” Counterpoints’ Owen emphasized. 
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He is not alone. Other viewers caution that as 5G IoT technology rolls out, tests, and–ultimately –performs on the 
industrial stage in specific applications, the outcome is still to be learned.  
 
So, important performance updates to existing wireless standards like Wi-Fi 6 and 4G LTE will continue to have roles 
to play in the near-term and longer. 
 
A 2019 analyst group Gartner forecast suggests it will take five years or more for most regions to have 5G coverage 
on par with today’s 4G, and that less than 45% of communications service providers (CSPs) will have launched a 
commercial 5G network by 2025. In the meantime, some end-users are setting up their own networks, not relying 
entirely on CSPs. 
 
5G Mileage May Vary 
For her part, Michelle Pelino, analyst at Forrester Research, advises that 5G networks won’t be available on a wide 
scale for many years.  
 
“What is possible is one thing. What is available is another,” she said. “It varies.” 
 
For business leaders contemplating IoT futures, how they think about the actual deployment environment is key, 
she said. 
 
“How a 5G network is architected must be based on use cases. For example, 5G [signals] may not move through 
some concrete and materials.”  Business leaders also may often rely on IoT service providers that work in a unique 
ecosystem composed of various infrastructure, she said.   
 
Moreover, for people leading industrial IoT efforts at global companies, finding out what is available becomes more 
complicated as they span country boundaries with different approaches to spectrum allocation, Pelino said. 
 
A common tech meme holds that the future may have already arrived, but is just not evenly distributed. As 5G 
enabled networks go online, that meme has special relevance. Business and IT leaders will need to keenly follow 
new IoT use cases in order to ensure their organization avoid future surprises. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


