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Technology and Industrial News

Amazonre-joins the trillion -dollar club after blowout earnings report. Amazon previously reached a trilliodollar

market capitalization in 2018 but got kicked out of the trilliedollar club. Now, the eCommerce giant has rejoined

the trillion-dollar clubafter after reporting blowout earnings for its fourth quarter on Thursday. Shares of Amazon

hit a new alltime intraday highFridayh Al ET AET ¢ 11T OA OEAT Y8Tpkp E1T AAOI U OC
market cap to hit roughly $1.02 trillion at the open. The feeompany trillion club includes other tech giants

including Apple, Microsoft and Alphabet

#1171 AAOGAA AAODI RADAROA OEAU4ABI60 )T 4 OOOAOACU
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quarters.

European Privacy Breach Fines Hit 114 Million Euros

Regulators in Europe have imposed 114 million euros ($126 millidimes for privacy breaches since the European
5TEIT60 ' AT AOAI $AOA 0071 OAAORDIB, Reuke® @poAdddiingia repok byl la T OT
firm examining the fines.The largest fine, of 50 million euros, was imposed by France on Aeoghe Netherlands,
Britain and Germany had the highest number of notifications under the law. Britain has proposed the largesbtfine
$239 milliorr but it has yet to be levied against the parent company of British Airways.

New Digital Media Venture TargetdVomen and Politics

A group of veteran journalists and media financiers announced the launch of The 19th, apmofit journalism

venture that will cover women and politicsFounded by Emily Ramshaw and Amanda Zamora, former leaders at the
Texas Tribune, lte outlet is backed by Kathryn Murdoch, climate activist and philanthropist, philanthropist Craig
Newmark, Laurene Powe 1 * T A0 %i AOOT 1T #1111 AAOEOAR AT AThd 18th, which OE A
aims to be nonpartisan, is wading into a gacherous but important topic: how policy, especially that being debated

by the presidential candidates, affects women.

Its business model will also be closely watched as many digital news startups have struggled. As -anadih it will
accept individud and corporate donations and host events. The playbook has worked well for the Tribune, which is
widely respected.It will officially launch this summer and will publish on the website of the Washington Post until
then.

Peter Thiekbacked mobile bank N2OAUO EO8 O 1| OOET ¢ AAPTI OEOO &£O0TiI 53 EAA
Citibank.German mobile bank26said its planning to lure deposits from US Wall Stregiants likeChase and

Citibank. The bank said it hadteacted 250,000 users in the United States, where it claims new customers are

shifting fundsfrom established giants like Chase Bank and Citibafike fintech startup, which is backed by Silicon

Valley venture capitalist Peter Thiel, was launched in 2@1.8ffer mobile banking solutions to customers in the

European Union through its subsidiary hE startup expanded to the U.S. in July 2019.

Sony Opens Automotive Design Center in Oslo, Norway

Johannes Solhusvik becomes the Head of Automotive Design Certr&ony Europe B.V. In the past, Johannes used
tobeBU# 4/ 1 £ ! DOET A 8I6dustri@l BisihessQgiO&terAne vias Omnivision's GM of Europe Design
Center located in Norway. Now, one can expect a big boost of Sony automotive image sensor lessim Europe.

Apple generated $56 billion in iPhone sales in just 3 montHs B P liPhd@©strength is back. Yesterdappple
OAPT OOAA EOEITA OAOGATOA T &£ oxw AEITEIT £ O EOO AEOAAI
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iPhonell is off to a strong startPhone revenue for the quarter rose 8% from a year earbed climbed from the

fourth quarter when Apple generated $33.36 billion in iPhone sales. Analysts were expecting revenue for the devices
to come in at $51.62 billion e first quarter. Notwithstanding, Apple is gradually turning its focus toward other

areas of its business like wearables and services, amid broader stagnation in the smartphone market.

mmWave auction completes its clock phase, raising $7.56 billion
BAAET ¢ EAO Al 1T OAA ET OEA EEOOO PEAOA 1 &&rvakelspetirdk AOAT #
auction, with the bid total at more than $7.56 billion.

Since December 10, 35 bidders have been vying for the licenses. After 104 rounds of the claslk pbrices settled
for 14,142 spectrum licenses, and just two licenses are stildlly the FCC.

Now that the clock phase is complete, the auction moves into an assignment phase for specific blocks of spectrum.
During the clock phase, bidders set thegights on either the MN or P licenses in each of 416 geographic Partial
Economic Areas that make up the U.S. The MN licenses consist of 2D license blocks in the 37 (3733.6 GHz)
and 39 GHz frequency ranges, and the P licenses are tenNBiz lienses in the 47 GHz frequency range of 4422
GHz.

Facebook lost morethan $50 billion in market value after reporting a 51% rise in expenses compared with its total
iN20187 EAOG6 O A QXP AEITEIT 11 00 réborte@ylel Aukh as ®gas th&Endark@ O1 A E
openedAOAOGET ¢ 11T OA OEAT QXP AEI 1 EI 1 TeOdetlinedds afriFdcEbAdk | A A
reported a 51% rise in expenses compared withitsiota ET TP X1 8 4EA A@bAT OAO xAOA |
DOEOAAU AT A OAAOOEOU Ei BDOT OAT AT 008 4EAO AT ETAEAARAO xE(
45% in @18 to 34% in 2019.

GameRefinery acquires Reflection.io, a U.K. startupat provides market insight for app

developers. GameRefinerya mobile game insight and analytics startup, today announcetias acquired another
market insight platform, Reflection.io. The termsf the deal were not disclosed. As part of the acquisition
agreement,2 A El AAOGET T 8 El & (hto hdEaheREfindty(p&rtdl Overthe tomingdfonthThe current
2 A £l Ashlatiermiwill remain fully operational and accessible to existing custers atReflection.io. Founded in
2013, Reflection.io provides market insight for app developers. The startup has worked witingoressive list of
customers including Square Enix, Miniclip, SBBC, Wooga, Endemol and Sega.

Banks Can Invest in VC Funds Again, Says Fed
The Federal Reserve has approved a proposal to allow banks to invest their own capital in venture capital funds.

Since 2014, banks have been prohibited from taking stakes ifiu@s as part of the Volcker Rule, a federal
regulation crafted in the aftermath of the 2008 financial crisis. The policy also limited banks ability to invest in hedge
funds and private eqity funds.

Intended to protect bank customers, the Volker Rule hgsevented capital from flowing in to venture funds and

opportunities. Backersof the rule argued that it kept those bank customers isolated fro highrisk ventures where
big losses are possible. Prior to 2014, banks were limited partners in many small regional ventures funds.

The changes to the Volker Rule are likely to bring imflux of capital to the VC market where there is already no

shortage of cash. More importantly, banks experimenting with riskier asset classes could spell trouble for bank
customers.
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Acquisition & Funding News

Qorvo Announces Two Acquisitions: Decawave and Custom MMEring its earnings call yesterdafl/30/20)
Qorvo announced it will pay some $500 million to acquire two companies: Decawave, a technology play in ultra
wideband (UWB) for mobile applications, and Custom MMIC, a coewplentary addition to its defense segment.

Qorvo CFO Mark Murphy said more than thregiarters of the $500 million will be for Decawave, the remainder for
Custom MMIC. The deals, which were signed during the current quarter, are expected to close in Fejar@orvo
will pay for them with cash.

General Motors (GM) to invest $2.2 billion at Detroit factory to make electric trucks, SUMdnder intense
competition and pressure from Tesla, GM is bsting its investment in electric trucks an&UVs. The No.1 U.S.
automaker announced Monday that it will invest $2.2 billion in its Detrblamtramck assembly plant to build electric
trucks and sport utility vehicles, a move that would create 2,200 jol@&Msaid its first electric truck will be a plap,
whose production will begin late next year and will be followed by a selfiving vehicle, Cruise Origin.

Gravyty closes $21 million in funding to accelerate growtlGravyty, a Boston, MAbased provider of fundraiser
enablement solutions powered by artificial intelligence (Al), raised $21m in fundingontinue its growth in the
social good sector which includes highexducation institutions, nonprofits, lealthcare organizations and hospitals.
The investment was led b1 Investment Management.

Microsoft invests in U.K:based startup SuperAwesome as demands for Internet safety for kids

intensify. SuperAwesome a U.Kbased startup that offers Internet safety tools for kids, today announced it has
OAAAEOAA TAx ET OAOOI AT O EOI i -EAOT O #6060 Al OPT OAOA 0O/
disclosed. SuperAwesome, which currently has tounpoints reaching 500 million children globallyrovides a

platform for companies to offer advertising, video and communities that are safe for children, as well as parental
consent options. Its global customers incluel LEGO, NBC Universal, Hasbro and Mattvhich have to adhere to new
digital privacy laws such as COPPA in the US, GRRREurope and CCPA in California.

Iguazio Raises $24M to Accelerate Growth and Global Penetration of its Data Science Platfogmazio (* Chambiz
DF 16 June 1&@n Israeli tech startup and a provider of data science platform for real time machine learning
applications, today announced that it has raised $24M of funding. Thoend was led by INCapital Ventures, with
participation from existing and new investors, including Pitango, Verizon Ventures, Magma Venture Partners,
Samsung SDS, Kensington Capital Partners, Plaza Ventures and Silverton Capital Ventures. The funduiseli iy
Iguazio to accelerate its growth aneéxpand the reach of its data science platform to new global markets.

Visa led $80 million investment in Currencycloud, the payments startup behind fintech apps Monzo and

Revolut. Currencycloud aU.K:based payments startup whiclsells payment software for banks and fintech firms to
process their international transactions, has closeé&80 million in a fundingroundcd AA AU 31 080 OAT O
Sapphire ad Visa. Currently operates in Europe and NorAmerica, the company will use funding proceeds to

expand into Asia. Though not as welinown as consumeiffocused peers like Monzo and Revolut, Currencycloud

PDOil OEAAOG OI T A 1T £ OEA A dddadkdrouddifoAtdedelappk tb gherQddHeydkd dare af 6

all the intricacies and regulatory hurdles involved with crod®rder payments, giving their customers the tools to
globalize their business.Founded in 2012 by Mike Laven, Nigel Verdon, Ri¢kamtel, and Stephen Lemon,
Currencycloudpowers crossborder payments for a number of popular finance app&urrencycloud is a global

payments platform built on smart technology that takes the complexity out of moving money.

Fintech startup AlphaCredit to raise $125 million from SoftBanked group. AlphaCredit aMexico-basedfintech
startup and one of the fastest growing technologyenabled financial platforms in Latin America, announddéoday
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it has signed an equity round forupto $125 il T 1 AA AU 31 £0" Al Th&Séries BAdhiitliwas!alsod O E
joined by other leading international venture capital funds along with a group of its existing investorbe equity

infusion will allow AlphaCredit to continue its expansion and leveraghe competitive advantages of its proven and
profitable business modelCofounded in 2010 by GEEOs Augusto Alvarez arlbsé Luis OrozcoAlphaCredit

provides consumer loans and financial solutis for consumers and SMEs in Mexico and Colombia through

innovative solutions and cuttingedge technology.

GLS Capital raises $345M for its inaugural fund to finance commercial and intellectual property litigati@gbL.S

Capital a private investment firm founde by trio of industry veteranstoday (1/27/2020announced the closing of

$345 million fundraising for its inaugural litigation finance fund, GLS Capital Partners Fund& BEPA & O1 A3 O Al
institutional investor base includes global financial institons, endowments, foundations and family

offices. Founded in 2018 bavid Spiegel and his céounders, Adam Gill and Jamison Lynch, the Chicagdydised

", 3 #ADPEOAI EO 11 phivaie mvesirieAt firmd faxusddiodleghl Ard @24udiOnsk. The firm

provides bespoke financial solutions to meet the unique needs of each investment opportunity.

Deep tech startup Lyng Technologies raises $6M seed funding to accelerate growth aedhnology

expansion. Lyng Technologiesa Brooklyn, New Yorbased deeptech startup that connectspeople and devices

across miles without infrastructure, has closed $6 million seed routwdlay. Based in Broklyn, Lynq uses its
decentralized, private and flexible netwrk protocol to change how lowbandwidth data is transmitted.

Backersinclude ff Venture Capital, Sony Innovation Fund, CheWientures, and Plus Eight Equity Partnei&he

funding follows successful presale campaign on the IndieGogo that reached over7&hillion for the

Al T DATUSO POAI EAOA AAOEAAR xEEAE EO 11 x Aiii AOAEAIIT U

Roambee closes $15.2 million in Series B fundinambee a Santa Clara, Califorrl@aased ondemand shipment

and assetmonitoring platform company, raised $15.2m in additional Series B funding to expand operations and
accelerate sales globallyThe round was led by Anchor Group and Comcraft, with participationin Intuitive
Ventures, Jebsen & Jessen, Telkomsel and AnaimigBania. Led by Sanjay Sharma, CEO, Roambee provides an on
demand shipment and asset monitoring platform to companies in manufacturing, logistics, transportation, finance,
pharmaceutical and autmotive industries. Its sensor logistics platform uses loTrsors to collect data, artificial
intelligence (Al) to deliver insights and foresights and robotic process automation (RPA) to automate operations
within the enterprise.

ServiceNowacquires tech startup Passage Al to advance its deep learning Al capalait ServiceNowtoday

announced it has signed an agreement to acquiRassageAl, a Mountain View, Calibased conversational Al

platform company. TheDT OAT Ai 1 061 0 1T £ OEA AAAl xAO 110 AEOAIT T OAA:
learning Al capabilities and will accelerate its vision of supporting all major languaghs<al 0O OEA AT I PAIT
Platform and products, including ServiceNow Virtb&gent, Service Portal, Workspaces and emerging
interfaces.Founded in 2016 by CEO Ravi N. Raj, CTO Madhu Mathihalli and CTO Mitul Tike® OACA 1) 8§ O
conversational Al platform iuilt on deep learning models that can be trained to understand text iti enajor

languages.

Justworks lands $50 million in Series E funding to accelerate growthustworks, a New York Citypased HR tech
startup, has closed $50 million in Series E fundiiogcontinue to expandoperations and its business reacfhe

round, which brings the total funding to $143 milligrnwas led by Union Square Ventures and existing investor
FirstMark Capital, with participation from Bain Capital Ventures, Index Ventures, Redpoint Ventures, Spapital,

and Thrive Capital. Founded in 2012 by Isaac Oates, CEO, Justworks providesaarpladfstart, run and grow a
business. By leveraging a technologgnabled version of the Professional Employer Organization (PEO) model,
Justwork provides a platfam for small and mediurssized companies with under 200 employees to get access to-big
companybenefits, health and wellness providers, payroll, HR tools and compliance support.
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Fintech startup Joust launches a new banking app for freelancers and self empéd workers. Joustannounced the
launch of anew banking app for freelancers & self employed worker§he new app has a modern, intuitive re

design, and a slate of new, consumalriven features? with additional features releasing throughout 202Based

on customer feedback, these new features incledan analytical dashboard, Joust Visa debit card management,

invoice creation/payments, and more. Joust will continue to release a host of new app features througt2020.In

addition to these new features, the Joust app will continue to boast its invokgO A OAT OAAET ¢ DPOT AOA
which funds unpaid client invoices, and its FDil@Sured bank account combined with a merchant accouriounded

in 2017 by.amire Zarrad and George Kurtyka, T OO0 E O O E Ainclusiv®tahkingptforeEad 0O Al |
independent professionals. It serves freelancers, contractors, and sethployed workers in all 50 states.

AppOmni scores $10M Series A to prevent SaaS data leihksugh continuous monitoring and

alerting. AppOmniannounced it has raised $10 million in Series A fundimgccelerate sales and marketing

I DAOAGEIT T Oh AT A AT 1 O0OAO OEA Qdlvk ©érbdppate izauar@d i Sah A OAT T ¢
Francisco and their Innovation Center in Carbondah  #1 1 1T OAAT 8 4EA OI 01 Ah xEEAE A
financing to $13 million to date, was led by ClearSky. New investor Inner Loop Capital also participated round,

joining existing investors Costanoa Ventures, Silicon Valley Data Capital, snET ET 8 O # / FourldddinOCA (
TP=ZT AU " OAT Appdmnikrpsweis brgafifations to easily secure, manage, and monitor applications in
the public cloud.Unlike traditional security and management tools, AppOmni deeply understands SaaS application

and cloud platforms, and operates on the authorization and dateccess layers.

Securiti.ai scores $50M Series B to modernize data governance

Securiti.ai, a Safdose startup, is working to bring a modern twist to data governance and security. Todag

company announced a $50 million Series B led by General Catalyst, with participation from Mayfiellcompany,

which only launched in 2019, reports it has alreadysed $81 million. What is attracting all of this investment in such

a short period oftime is that the company is going after a problem that is an increasing pain point for companies all
over the world because of a growing body of data privacy regulatidike GDPR and CCPPRiese laws are forcing
companies to understand the data they havend find ways to be able to pull that data into a single view, and, if
TARAAAh OAODPIT A O AOOOIT i AO xEOEAO O1 OAI withAustoner OAAA
data spread across multiple applications, and often shared with third pies and partners.

Company CEO and founder Rehan Jalil says the goal of his startup is to provide an operations platform for customer
data, an area he has coined PrisxOps, with the goal of helping companies give customers more control over their
data, as laws increasingly require.

Coding Bootcamp Galvanize Agrees to $165 Million Acquisition

Awave of consolidation in the education technology market appears set to domue this year. K12 Inc., a publiely
traded education company, has agreed tacquire Galvanize, a provider of coding bootcamps andworking spaces
across eight locations in the U.S., for $165 million in cash, according to an email addressed to Galshaizfolders
that was viewed by The Information. The email, sent earlier thigek by Galvanize CEO Harsh Patel, said the
companies intend to close the deal and announce it publicly on Monday.

Concentric emerges from stealth with $7.5 million to stop theat and protect sensitive enterprise data with

Al. Concentrig a tech startupsolving one of the most pressing data security challenges facing the modern enterprise
of identifying and securing businessritical data within unstructured data, has come ouwdf stealth with $7.5 million

in funding to stop the threat of unprotected and overshared businessitical data.Backers include Clear Ventures,
Engineering Capital, Homebrew and Core Ventur€oncentic also announced the availability of a new approati

the most significant security challenge facing the enterprise todayusinesscritical unstructured data, stored on
premises or in the cloud, that is impossible to identify and protect manually.

Kenyan onrdemand logistics startup Sendy raises $20M Ses B round backed by Toyota, othersSendy, a Kenyan
on-demand logistics startup that allows customers to order courier services over their mobileoples, today
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announced it hagaised a $20 million Sers B led by Atlantica Ventures, with participation froffioyota Tsusho
Corporation, a trade and investment arm of Japanese automotive company Toyota. Sendy is a delivery partner for
moving packages in Keya. Sendy provides a mobile app and web platform thenables individuals and small
businesses to connect with Drivers and request alemand or scheduled package delivery services anytime, any day,
24/7. Its app links delivery drivers with customers, isibarking on a second round of fundraising to expand East
Africa. Founded in 2014 bon Okoth, Evanson Biwott, Malaika Judd, and Meshack Alldgendy offers oademand
door-to-door package delivery services in Nairobi, Kenya.

SOCi scores $15M Seriesudding to grow its reputation management platform. SOCia San Diego, California

based social and reputation management platform for multbcation businesses, has closed a $15m Series C funding
round to continue to build out its platform to allowenterprise partners to manage all of their local digital channels
and assets that are core to their localized marketing presence in a single platfoffine round was cded by Vertical
Venture Partners, Grayhawiapital, and Ankona Capital with participatn from Blossom Street VenturesThe
company, which has raised roughly $35m since its inception in 2012.

Self-storage marketplace startup Neighbor.com closes $10 million Series A led by Andreessen

Horowitz. Neighbor.com an Utahbased tech startup disrupting the selétorage marketplace, has closed a $10
million Series A funding round led by Silicon Valley venture capital firm Andreessen HoroWitaer invegors in this
round include Nate Bosshard, faner partner at Khosla Ventures and efmunder of Tonal, as well as Ryan Graves,
5AA08 O mEDjGtionvtt tiie funding, Neighbor.com also announced that Jeff Jordan, managing partner
at Andreessen Hoowitz and former eBay, PayPal and OpenTabbeegutive who currently sits on the boards of
Airbnb, Instacart, Lime and Pinterest, will join its Board of Directors.

Aquant closes $30M in Series B funding for its service intelligence aAdiplatform. Aquant, a NY@ased provider

of a service intelligence platform, has raised $30 million Series B funding roundrive continuous innovation of its

Al platform, accelerate global expansion, and grow its enginerg, client services, and gto-market teams.The

round, which brought total funding to $40 million, was led by Insight Partners with participation from existing

investors including Lightspeed Venture Partners, Angular Ventures, and Silvertech Ventu@esiounded by Shahar

Chen, CEO and dounder, and COO and ctounder, Aquant provides an artificial intelligence technology platform
OEAO AADPOOOAO OEA ETT xi AACA T &£ OOAEAADO 1 AOOAO A@PAOOC
silos (e.g, CRMs and ERP systems), analyzing the frex of customer comments and field technician notes, and
validating findings with top performers.

s( OAAT A OAEOAO Qox- 3AO0OEAO ' O OAET OAT O1HGEH a teckh QadpO A/
that helps organizations onboard new hires, announced it has raised $5 million in Series A funding to increase

staffing, accelerate growth, and meet heightened global demand for its product. The roudd was led by Tribeca
Venture Patners alongside Humbition, NRD Capital and Newark Venture Partnéisunded in 2015 by Sam

Cauccithe New Yorkbased 1Huddle is a workforce tech startup company that onboards, upskills and fires up
employees through the use of sciencbacked quickburst mobile games.

Lily Al Closes $12.5 Million Series A Fundibgdy Al(* Chambiz DF E&b T), a Mountain View, Californihased deep
learning startup focused on enabling brands to convert customers through emotionally tailore=tommendations,
raised $12.5m in Series A fundittgexpand operations and its development effortsThe round was led by Canaan
Partners, with participation from NEA, Unshackled and Fernbrook Capi@tfounded in 2015 by Purva Gupta and
Sowmiya ChockdNarayananLily Al combines deep product tagging with deep, reime psychographic analysis to
determine the active state of mind of each shopper. The startup helps brands and retailers to understand individual
AOOOT 1 A0 O Ai T OEag prdducts with b A @hattrib@es. i

SoftBank leads $250 million Series D funding in drug delivery startup Alto Pharmacy, now valued at over $1

billion. Silicon Valleypased drug delivery startup Alto Pharmacy (formerly known as ScriptDash) has closed d tfta
around $250 million in fundingo move beyond its delivery roots and offer doctors and clinics a technology platform

to fill prescriptions. The new round, whichwas ledbg | £0" AT E8 O 6 EOE| TexigiMgindestgry x AO
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including Greenoak&£apital and Jackson Square Ventures also participated in the Series D round, according to a
report from Reuters, citing two people familiar with the developmentThe latest round now values the company at
over $1 billion. To date, Alto has far raised aabbf over $350 million in funding.

Gabi Secures $27 Million in Series B Fundifgabj a San Francisco, Califordi@sed home and auto insurance
startup, has closed $27 million in Series B funding to expgaperations and business reach. The round was led by
Mubadala Capital with participation from Canvas Ventures, Northwestern Mutual Future Ventures, Correlation
Ventures, Securian Ventures, A.Capital Ventures, Project A, CMFG Ventures, Burst Capitahgeltligt. Cafounded

in 2016 by Hanno Fichtner, Krzysztof Kujawa, Vincenz Klemm, and Pawel Olszewski, Gabi provides a proprietary
quoting flow platform that allows people to connect existing auto or home insurance account or upload a PDF of

policy.
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Toward a better future: the value of impact investing

By Fraser Tenant

Burgeoning rend or a flash in the pan? Whatever tteentiment, the value of impact investing is an issue that has
generated considerable coverage and discussion in recent years.

$sAZET AA AU OEA '11TAAl )i PDAAO )1 OAOOET ¢ ordadisafiogstor fynds) ) .
with the intentiol  OT GCAT AOAOA DI OEOEOAR 1 AAOOGOAAT A O AEAT Al

4EA " )). 80 OTPzZY ! 11 @#AHih fpdtuBdtAeQiews of Ordaniatiods wthOrapach U 6
investments worth approximately $239bg EECEI ECEOO AEOA EAU Ak iREnc@Binge O 00
scale and maturity 0O EA EiI PAAO ET OAOOET ¢ ET AOOOOUG68 &EOOOh OEA |
ET AOOOOU Ai 1T OET OAOG O1 cOix AT A 1 AOODOA8 4EEOARh EI PAAOD
and practies. Fourth, overwhelmingly, impact invests report performance in line with both financial and impact
expectations. Finally, impact investors indicate commitment to developing the industry.

O0) i PAAO ET OAOOGET ¢ AT AAl AO E acéolifgQd tieidrisiand rédtuknepietbetcls, iMest AT
ET AT ECI i AT O xEOE OEAEO OAI OAOGh AT A AT 1T OOEAOOA O1 0TI/
AEOAAOTI O AO OGEA ')).8 0O)i PAAO EIT OA OO togpetiived) bnd providds a O |
path to cater to growing client demand for aligning business with personal values. Investors from around the world

and in every segment of the financial industry are entering this markefrom large pensions to banks, foundtions,

family offices and smaller, impaeEl AOOAA A£OT A 1 AT ACA0OO86
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that was not previouslyfulfilled z whether at issuer or investor level. It is the financing of projects that trigger
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In the experience of Lucinda Gregory, investment research and guidantanager at The Share Centre, the majorit
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renewable energy, sustainable agriculture, microfinance, and affordable and accessible basideeyincluding
healthcare, housingand@ OAAQOET T 6 8
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impact investing assets (predicted to reach $1 trillion by 2020). Yet, while pervaai maturing, for Rehana

Nathoo, founderand chief executive of Spectrum Impact, the growth of the market is a less fascinating trend
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largely consisted of one or two developmentfi AT AEAT ET OOEOOOEI T O OOEI C A [ EQ®
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year over year, demonstrateshat investors are finding a pipeline obpportunities to meet their financial and impact
targets.
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markets to be more intentional, explicit and futureriented when we think about utilising investment for a dual

purpose. Just like in traditional investing, impact investmentequire a similar consideration of tradeffs across risk,
OAOO6OT AT A 1TENOEAEOU8 4EAU Al O AAA OEIi PAAOE OI OEAO
Instruments

Private debt, private equity, public equity and real assets are among the most popular instruments for n@kin

impact investments.Furthermore, an impact investment instrument should meet both general partner (GP) and
portfolio company financing needs, have a clear process for its deployment and imply a strategy for ultimate exit.

OrTu EETA T A& teEdinStoBké anmiiad idhgsifidiinancial returns could potentially be adopted
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Z not nurture speculative behaviours. Derivatives, fanstance, would be dificult to use for impact investing. For
now, most impact investing vehicles take the form of impact bonds or venture capital type of funds in the form of
quuity hpldirjg, cor]veArtibIe d~eb~t or deb'E. But there are cur[ently many initiatg tha}t miqht qxpgnd he~typg of A
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“As the industry and its investor portfolios scale and

mature, the general consensus is that ever-increasing

numbers of investors will turn to the impact investing

market in the years to come as a way of generating value

beyond solely return on investment (ROI).”

Indeed, investors have been demonstrating an increasing appetite for bonds issued to fund sustainable projects.

O énbonds are fixed ingrest instruments which exclusively assign proceeds to finance projects in sectors such as
energy efficiency or water management, while social impact bonds (SIBs) invest in listed bonds issued by
organisations that support key socighemes, includingemdl Ui AT & AT A ET OOET cho T AOAOO

One such bond, available later this year, is the Rhino Impact Bond (RIBEA x1 O1 A6 0 AEOOO A£ET /£
(

xT OEET ¢ Ol xAOA OEA Al 1T OAOOAOGEIT 1T RIEwilkan§d® hdriBkbotiundig OE A
conservation from donors to impact investors by linking conservation performance to financial performance and
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In the view of Ms Nathoo, the choice of investment instrument very much depends on the asset class, with some

Ei DAAO ET OAOOT OO0 OOCCAOOEI ¢ OEAO ECOAAROIEABABDOELI EA EOL
O A O O A @andiits Alignnént with traditional investment classificatiog is very important to maintain. Asset class
connotes an acceptable level of risk, return argdmost importantly z liquidity based on investmentype. Impact
investments range in those considerations.

091 06 AAT EAOA OiI i AGEET ¢ OEOEU AT A O1 i1 AOEET ¢ OEAO EO |
that is not. We believe that you can find impact investments in almost every assessla degsion on the right

investment tool to pursue should, firstly, be a decision on the right asset classes to engage in. What we are really
asking is for investors to be clear about their risk, return and liquidity peferences. Once that is made dieare are

Ei PAAO ET OAOGOGI AT O O11T1 06 O1 1T AAOG Ail 1T &£ OET OA 1T AAAOGS8S

Challenges

The challenges associated with impact investing are numeraguom getting the balance right between delivering a
strong return to investors and ensuring the community or issuedhinvestas are attempting to resolve receives
adequate funding to establishing a viable mechanism for measuring success. At the same time, investors also need
to remember that impact investments perform like other investments and may not achieve theirdgated returns.
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risk/return spectrum; (ii) suitable exit options; (iii) sophistication of impact measurement and management practice;

(iv) high-quality investment opportunities (fund or direct) with track record; (v) common understanding of definition

and segmentation of impact investing market; (vi) government support for the market; (vii) data on investment
products and opportunities; (ix) professiona with relevant skill sets; and (x) research on market activity, trends,
performance and practice.

O4EAOA EAO AAAT AT ET AOAAOA ET AvotAib dndeiartd hadvandestdentd O AT
are performing as well as their intended, and imended, AT 1T OANOAT AAOhe OAUO -0 . AOQEI
much different. In its 13/ear history, the industry has also needed to evolve, greatly, to be more inclusive, more
accessible and more transparent. Though the size of the market and numbeplayers suggests that the trend is

still on the rise, a commitment to better measurement and transparency suggests that we are reconnecting to the
rigour needed to differentiate this investing from other types.

O4EA AECCAOO AEAI lukty, GABAG O £ADDATADA ODOBOBOIOC | AAOGOOAIT Al
criticism in impact investing is about the inability to measure. That is incorrect. Frameworks exist that continue to
sophisticate measuring the impact both outputs and outcomesz of investment activity. But without standardised

use of those frameworks and an ability to compare performance, we are not saying much in terms of best practice.
That is a real opportunity to build transparency into a set of investment practices that dat dten exist elsewhere

ET DOEOAOA I AOEAOOS8OG
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to capitalise on the growing demand for responsible products has seen some organisations promote products

falsely. Standardisation within the industry of what constitutes a socially responsible investment (SRI),

environmental, social andjovernance (ESG) or impact product would be a huge help to the retail investor, but it is
TTO A OOOAECEOAI OxAOA OAOES8O
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many resources available, including research, toalsd existing systems that can help investors articulate their
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Outlook

As the industry and its investor portfolios scale and mature, the general consensus i$ évar-increasing numbers

of investors will turn to the impact investing market in the years to come as a way of generating value beyond solely
return on investment (ROI) considerations.

O0OAOGET OO1 Uh OAODPI 1T OEAT A ET OMODOEA ¢ BExAERA ORAGRA A GAAC U hAST WO A
O(1T xAOGAOR ET OAAAT O UAAOOh xA EAOA OAAT A OECT EZEEAAT (
ideas are required in order to address some of the largest societal and environmental challengaadamankind,

and because of this impact investing is gaining traction. Demographics such as millennials require more than just the

OOPAOAEAEA]T OAODOOT 1T &£ ET OAOGOI AT 6O AT A xAT 6 O1 Al ECT ¢
)T -0 BEAEGSO OE AtinbestiAghnill Anlly Ancreée Overfiie) With investors becoming more
Ol PEEOOEAAOAA ET OEAEO DPOAAOGEAA8 O7A OAA 11T OA AT A 117

markets in society is changing, and with this a greater demandXo | POET 1 O O1 ET OAOO AAAT O
example, research shows that younger generations demonstrate a greater interest than their predecessors in
aligning all aspects of their lives with their values.
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significance of investing with social and environmental consideratis. The traditional view of the investment

industry is falling short of where the world is headed, and financial services firms that want to be successful in future

i AOEAOO T AAA O 1 AEA Al ET OAOOI AT O ET OEAOA AADPAAEI E(

Equally optimistic as t@n increase in impact investing is Ms Arjaliés, not only because it makes economic sense to
invest in projects that have a positive outcome on society, but also because financial returns are difficult to extract in
AT 1T OAT OETT Al DOT A OddinyGogpassive DiveQitgAndsthe Quber o dOmplanies publicly listed
AAAOAAOGAOR ET OAOOI OO xEIl EAOA O OAAOAE A& O OAlI OA EI
While questions remain regarding the impact, benchmarking imivestment products and financial viability of

projects, impact investing is generally viewed as a burgeoning growth agga winwin scenario for those companies
that possess a positive social, environmental and financial outlook.
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Isred-based tech startup Iguazio scores $24M to accelerate growth and expand global
penetration of its data science platform

The demand for Al applications is on the rise. According to Gartner, Al augmentation alone will createtfiién of
business vale in 2021. However, there are still many challenges in deploying Al solutions in an effective and scalable
way. An estimated 87% of data science models which have shown great promise in the lab never make it to
production. This igdue to the challenges ofransforming a great Al model, which is functional in lab conditions, to a
fully operational Al application that can deliver business impact at scale and in real time.

Enter Iguazio, a Tel Aviv, Israblsed tech startup and a praider of a data sciencglatform that accelerates the
development and deployment of Al applications, enabling data scientists to focus on delivering better, more
accurate and more powerful solutions instead of spending most of their time on infrastructutguazio solves this
problem and brings data science to life for enterprises worldwide.

Today(1/27/20)Iguazid* Chambiz DF 16 June E8nounced it has closed $24 million of funding to accelerate
growth and expand the reach of its data science platfor to new global markets.The round was led by INCapital
Ventures, with participation from existing and new investors, including Pitango, Verizon Ventures, Magma Venture
Partners, Samsung SDS, Kensington Capital Partners, Plaza Ventures and Silverton|apitares.

Iguazio wasfounded in 2014 by Asaf Somekh, Orit Nisdsllessing, Yaron Haviv, and Yaron Segev. The startup
provides a data science platform to automate machine learning pipelines. The Iguazio Data Science Platform enables
enterprises to devel®, deploy and manage Adpplications at scale. With Iguazio, companies can run Al projects in

real time, deploy them anywhere; mulitloud, onprem or edge, and bring to life their most ambitious datdriven
strategies.

The Iguazio data science platforméips data scientists crate realime Al applications while working within the
familiar machine learning stack they know and love. The platform has been deployed by enterprises spanning a
variety of verticals, including financial services and telecommurticas. It is being usedor a multitude of reaktime
use cases, such as séiealing networks, ridehailing optimization, logistics optimization, and redlme
recommendations. By way of example, Iguazio announced today that Payoneer, the global digitghpent platform,
has depbyed the platform to predict and prevent fraud with reatime machine learning.
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emerging from this hightech nation, Iguazio repesents a great first investment for Kensirtgn in an Israeli
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from INCapital, Kensington Capital Partners, and our other investors, we are ready to expand our international team
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Tax risks iM&A

ByJustin Pierce Berutich at Euclid Trangamal, LLC.

To what extent are transaction parties showing greater awareness and understanding of potential tax risks in the
M&A process, and the importance of managing them?

Managing tax risks haslways been of great importance to M&A transaction pags, whether as a result of the
potential deal structure or a historic tax position taken by the target company. An adverse tax ruling has the ability
01 AA AAOAOOOI PEEA A Uperkdv&@a®ud prdpbskidn foi ah Duestn@nt Ar byAciibg?aO § O
large liability for an exiting seller. As a result, transaction parties spend a great deal of resources planning,
structuring and diligencing potential tax pitfalls associated with their potdial M&A transactions and their potential
targets. In the past, there were three main options for managing an identified tax risk. First, buyers would be forced
to self-insure. Second, sellers would be subject to a large indemnity or would be requiredi¢oup sales proceeds in
an escrow. Third, the deal wouldhll apart. More recently, however, taxpayers have found that levering tax
insurance is a better and more efficient means of insulating themselves from the impact of an adverse tax ruling.

Could yowutline some of the common types of M&#lated tax riks that typically surface?

The most common types of M&A risks are typically related to deal structure, or the prior restructuring of a target
company, and include tasfree reorganisations, restructumgs and spiroffs. However, tax implications are global,
complex and everxchanging. For example, taxpayers and their advisers are still working to determine the
implications associated with the Tax Cuts and Jobs Act (TCJA), which instituted the transtanglobal intangible
low-taxed income (GILT]I), foreigwlerived intangible income (FDII), and the base erosion and aaibuse tax (BEAT).
The uncertainty associated with the TCJA has led to many related M&A tax risks. The acquisition oCam, and
any related 338(h)(10) election, often leads to tax risks a result of the historic operations of the-Sorp. and
whether those operations created an €orp. footfault z ineligible shareholders, second class of stock,
disproportionate distributions and lde electionsz inadvertently terminating the SCorp. stdus and creating entity
level tax. M&A transaction parties also frequently come across tax risks associated with whether a distribution is
considered debt or equity, the classification of income asdinary or capital, whether there are indirect transferaix
implications, and the impact, if any, of Section 382 limiting NOLs and Section 409A.

As one way to help manage these risks, could you provide an overview of tax liability insurance and the berefit
can provide?

Tax insurance has proven to be a vegyficient tool for transaction parties to manage the risk associated with an
identified, supportable tax position not qualifying for its intended tax treatment. Even the strongest tax opinions
acknowledge that the tax position is not free from doubt. Priva letter rulings are not always available or can take a
significant amount of time and energy to procure. Tax risks, by their very nature, can linger for prolonged periods of
time. As a resultidentified risks often lead to tense negotiations that havehe potential to force the parties to walk
away from the deal. Tax insurance is a cost and time efficient product that enables the parties to transfer the risk
associated with an identified tayposition to an insurer. It saves buyers from having to sétisure the entire risk or
engage in tense negotiations to procure an indemnity, and when indemnities do arise, sellers can insulate
themselves from an indemnity claim via tax insurance. Generaifk insurance provides the insured with coverage

for the taxesowed if the position does not receive the intended treatment, any associated interest and penalties,
AT A OEA AT OO0 AOOT AEAOAA xEOE AbAAITOA E likGoroéEdks ABSEISHE GE T 1 |
the receipt of the insurance proceeds.

What trends are you seeing in terms of policy coverage, terms and pricing, as well as claims processing?

The tax insurance market has certainly become more competitive in recent years. Orgtp@ result of this shift is
that tax insurance policies havbecome much more coseffective. Additionally, in most cases the individuals
underwriting tax risks are former tax and M&A attorneys or advisers, who thoughtfully consider the tax risk and,
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when necessitated by the risk, can offer longer policy periodsdnoreative coverage terms. This experience, along
with growing familiarity with the product, also helps drive better terms. At the end of the day, we view ourselves as
a partner with the insural working together to craft the bestz and often a very innovaitve z approach to the

identified issues. Given this partnership mentality and the nature of the identified, supportable tax risk, the claims
process is not contentious as the insurer and thesured are both advocating for the same tax treatment.

In yourexperience, what considerations should acquirers make when assessing the options available for tax liability
insurance? How should they go about choosing the right policy for their particutarasion?

An acquirer needs to look both internally and exterigt when determining the best option to address a tax risk.
Internally, the acquirer needs to consider several things. First, it should determine how much of the risk it is willing
to bear z even if its adviser has provided a tax opinion on the issue, g8roons are not a guarantee of success.
Second, the acquirer needs to think about its ability to transfer the risk to the seller, but also about how attempting
to transfer the risk will impactnegotiations, especially in a competitive process. Third, no tiea how remote, it

must weigh how an adverse resolution of the tax issue would impact its acquisitipadverse resolutions often

result in significant financial implications. Finally, the agiger will want to consider if it has the ability and the time
required to obtain a private letter ruling. Externally, the acquirer will want to determine whether the seller is
creditworthy enough postsale to stand behind any indemnity, the ability to lkeup sale proceeds in an escrow for

an extended period of timeand how either a request for an indemnity or an escrow may impact the deal. If an
acquirer does not want to bear the entire risk and does not have the leverage to push the risk entirely onto a
creditworthy seller, then insuring the tax risk may be an exéent option. Representations and warranties insurance
(RWI) is designed to cover unknown risks resulting in a breach of a specific representation in the transaction
agreement. By their natureidentified, material tax risks are excluded from RWI policie®n the other hand, tax
insurance is an efficient means to transfer the risk associated with the identified, material tax risk and is often used
in connection with RWI insurance to provide braker overall coverage.

Could you provide an insight into insuee08 OT AAOx OEOET ¢ POI AAOGO &£ O OAD 1 EA
What information do underwriters typically require, both initially and during the formal underwriting?

After receiving a submission requesting tax insurance coverage from onelad specialised, experienced tax
insurance brokers, the underwriter researches the issue and crasferences it against the position presented by
the taxpayer and its advisers. While aypinion from an adviser is not always necessary, so analysis of #eeissue is
generally required and will certainly expedite the submission review process. When timing is not imperative, the
underwriter generally has a week to share its ndsinding terms with the broker. The broker aggregates all terms
submitted by potential markets and works with the client to select the market most attractive to it. Once formally
selected by the client, the underwriter will perform additional analysis of the tax issuequest additional supporting
documents and, more often than not, egage outside counsel to assist in the underwriting process. During the
formal underwriting process, the underwriter also works with, and through, the broker to negotiate a bespoke
policy specifically tailored to address the tax risk at hand. The formal wrdriting process normally takes a week or
two, but when time is a determinative factor, the entire process can be expedited. In some circumstancés
example when a transaction is aisk z the entire process can be completed in 48 hours.

Going forwad, do you expect to see increasing appetite and rising demand for tax liability insurance?

Tax insurance is a practical, efficient tool to address identified, supportable tax positionde/V tax insurance is
utilised, transaction parties are no longer redred to expend their valuable time and resources to acquire private
letter rulings nor engage in tense, protracted negotiations for seller indemnities or escrows. The tax insurance
market will continue to grow as more taxpayers come to understand its berief. As the market grows, its ability to
insure these complicated risks will increase and, assuming responsible underwriting, the cost to do so will remain
attractive.

16 CHAMBIZ &




Whenitcomesz RSt AGSNE RNRyYyS&as>x D223fSQa 2Ay3 Aa

By Like Dormehl

"TT ¢l A EATT OO0 U 1 AEA 106006 EOGO I EOOETIT AO 1 OCATEUET C O
OOCAEDOI 80 4EA OAAOAE CEXANARBSG AAIT GXJ BOLE OFEA GDA EA TARA Al ARAO AOREARO A
the lumpy experence of using the internet in the bad old days of Yahoo and Ask Jeeves, but rather a new
streamlined, smoother surfing experience built for maximum effectiveness. Today hosting bilion searches per

day, Google has been overwhelmingly successful atjdb.

Now Alphabet, the parent company to which Google is but one part, wants to do the same thing with drone
deliveries. But in a realvorld of, well, brick and mortar buildingsyweather systems, and FAA regulations, can its
drone delivery subsidiary Wingope to be as transformative as Google was in the world of search?

In short, can it succeed at making drone deliveries both universally accessible and useful?
A dronedelivery system that works

Unlike most Google stories, Wing begins

with a failure paable. Kind of. In 2012, the
team behind Wing (it grew out of X

$AOAT T PIi AT Oh 1 BvE-AAAO
candothatd T xeo6 1111 OET O E
showed off their initial prototype vertical
landing and takeoff vehicle. This was

capable not only of flying from me

location to another, but also of hovering

and winching packages up and down

from the ground using a retractable

tether. Wing immediately aimed for the most headlingrabbing, life-altering usecase possible: delivering

defibrillators to people having hart attacks. As Apple is currently finding with the hearate tracking feature on the

Apple Watch, few technology demonstrations generate more positive headlines thanesithat involve saving lives.
"O00 EO xAOT 80 OiF AAs8
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used as a reliable deliverer for that kind of urgentuseAOAh 6 ! 1 AGA $ Alnakei@andx ET EAAA
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Amazon Prime Air, the onelick dream of achievingutonomous dronebased Amazon deliveries to customers

within 30 minutes of ordering. But morehan six years after Bezos showed off the concept during an episode of 60
Minutes, Amazon deliveries remain frustratingly grounded. Wing, meanwhile, is surgingMard ? or, rather,

upward. So long as you live in one of several select locations, that is.

& AGOA AT A T OAO T PhPPP £l ECEOO xEOE 100 AOOOAT O EOAO
three continents, with operations in Australia, ET I AT Ah AT A OEA 583856

17 CHAMBIZ # %



7ETC EO AOOOAT O1 U 1T DPAOAODET C EI HelsifkidndrdlAnd; Eard SirCthe A it fads, | A
inthe 21,000 A001T 1T O1I x1T 1T £ #EOEOOEAT OAOOCh 6EOCET EA8 dbu DAOC
proof-of-concept deliveries for everything frondonuts and artisanal cheese$o Walgreens groceries and FedEx
packages

Fed

The mostexciting development of all, however, is one that, on paper, sounds like little more than fine priving

EAO OAAREOAA Al %@bPAT AAA ' EO #AOOEAO #AOOEEAEAAOA £EOT I
drone company in the United State®1 AA A AAOOEAZEAA AEO AAOOEAOhSo $ATTA
take money inre© 01 &1 O POI OEAET C 1 OO0 OAOOEAAO AAAAOOA xA3d0OA

Bringing it to the masses

Alongside the ability to fly legally beyond thd OT T A T PAO
deliveries seem alotmore Al A8 4EEO AT AOl
xETTA 1170 ITOA AOGOOI T AOON 11
implementing their own drone delivery systems.
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that allows drones to pickupaA AAT EOAO OF AT UxEAOA8 4EA AxAOT I A OEEI
store, you could potentially work with Wing to have your coffee delivered tcustomers who would normally not

xAlTE PAOO UI OO OO1 0OAs8o

From the perspective of a Wing partnethe idea is theoretically straightforward. You partner with the company, a

AEO T EEA Al ET AADPAT AAT O AAOAT T PAO BbresEEngettobr@edyow ACT 1
products, you pack up the boxes when an order comes in, head outsdé x AEO & O 7ET C8 0O AOI
products, and Wing takes care of the rest. For a fee, of course.

O7EAT OEAO AOGOOIT EO ®OOKBME ATAWO AAGKODITIT A OGHMOD & OEA E
drone is then given instructios to take off. The route is planned by our unmanned traffic management system to be

the safest, most efficient route. The package is loaded on by the merchamd the drone flies completely

autonomously to the person who has ordered it. The drone then hers at about seven meters above the ground. It
lowers a string, unhooks the package, winds up the string, and flies away to its charge pad to get readydoreixt

I OAAOS8OG
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Delivering the undeliverable
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https://medium.com/wing-aviation/donuts-with-a-difference-meet-krofne-wings-newest-partner-in-canberra-australia-b60554dd7e0b
https://medium.com/wing-aviation/food-sometimes-it-makes-the-party-832d2338da63
https://medium.com/wing-aviation/wing-unveils-plans-for-first-of-its-kind-trial-with-fedex-and-walgreens-7f17350daa09
https://medium.com/wing-aviation/wing-unveils-plans-for-first-of-its-kind-trial-with-fedex-and-walgreens-7f17350daa09

The smart play» and the reason why drone deliveries are so exciting for companiesis because it makes it

possible to deliver things that have neverden delivered. For years, companies have delivered large items to
customers. A new fridge or coucis abigOEAEAO EOAI OEAO80O Ei POAAOEAAT O1 O
needed right this instant. Since then, the bar for the kind of thingswel 1 T OAAO &I O AAI EOAOU

I £ OOAT OPT OOAOET 1T EAOOEAAGARDCEAE O3 RBAAADDOAGG ABABGE g&Ix A
less so. One or two days for a book from Amazon is probably easier than driving downtpparking, and going to a

AT TEOCOI OA8 /TA TO Ox1 AAUOS xAEO A1 O A AODP 1T &£ Al EEAA
O)1T 1| OOOOAI EAh xAB8O0A ci O A Al £EAA DPOI OEAAO AAI 1T AA +E/
company called Pure Gelato. Both of thoseAlODOOOEAO AOAh EEOOI OEAAT T U8 Ul 08 0O/
AAOh OECEOe OAAAAOORERODHEI RAEOSO AAI EOAOA A 8-basdd doffed byd 6 O,
AAO AAAAOOA EOGGO ciET ¢ OI AAustomerEBuhantks to Wiky, pddpld caddet A E O
deliveries to their door in a handful of minutes. Thét AAT © EAA AOAAI OEAOBO OOEI T A«
delivered to your yard. Same with coffee, which is still piping hot. For these kind of businesdesnes are

FAAE]I EOAGET C A xETT A TAx OUPA T &£ AAIEOAOU OEAOGEO A 1
To put it another way, Wing and drone delivery companies like # hope to make deliverable whole new

AAOACT OEAO 1 £ Qrelidusly have beéh. Derinétiwduld diddshare the exact price point at which it
makes sense for a company to offarone delivery (does ice cream by drone make sense or does it smack of dot

Al AOAAT A ET OAT EOUeq8 (1 xAOAsOmode s Built &ith scAldbiityEEminkl] O OE A (

TAAA O EAOA A AA|I £DADY GBA OBOPIMEIRIDBGID L /
xEAOA OEAOA EO 11 OOA AAEMAEe castlefiettife A AOU AT T ,
AOOET AOOAO O OOA OEEO AAI EOAOU OAOOEAABS

7EAOA xAB6OA Ci ETCS8

There are challenges, of cage. As noted, plenty of other companies are jumping into the drone delivery space.

There are also groundbased delivery services like StarfghTechnologies, which offer sidewalkased delivery bots

that aim to achieve much the same thing.

Elsewhere,que®ET T O OAI AET AAT OO OEET CO 1 EEA OEA 1 AOGAT 1T &£ 11
operations in Canberra, one complaidk AOAOEAAA OEA TTEOA 1T &£ EOO AAI EOAOU
AAT 1 EOOEAB806 | $AT mdddchanges 6 s popelfoCandmbide GesignAvdich has resulted in a
OPAOAADPOEATI A EAI OET C 1T £ OEA bdded, whadvall nded tA be cahéinked hat O Al |
drones are safe and efficient before they are given unanimous approt@operate everywhere.

But Wing, and others like it, have one big ace in the hole: our current method of transportation is, frankly, kihd

AOT EAT 8 O4EAOA v+ EAOY O AA A AAOOAO xAU OI OOAT OPI 00
seems absurd that you carry a twpound package in a 2,000 pound car, with the carbon emissions associated with
OEAO EETA T &£ OOAT OPI OOAOQEIT 85

Drones, with their cavalier disregard for anything as mundane as ordinary streets, offer ondissnunding soldion.

10O $08 %i i AGO "O1l x1 OAI1 O -AOOU -A&i U AO OEA AT A 1T &£
Ol AAO8O
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Howthree wireless technologies will soon ignite the edge computing revolution

Nicole Raimundo envisions a day when strearg video will be as routine a part of emergency response as
stretchers and defibrillators.

Raimundo, who is the chief information officefor the town of Cary, North Carolina, believes higjuality live
streams will redefine the way responders, caregiveand law enforcement authorities manage crises. Police
departments across a region will be able to assess an emergency and dispatchesfiaccordingly. Doctors and
nurses will diagnose injuries via higlefinition video before patients reach the emergecy room. Traffic control
systems will automatically adjust stoplights and s@ute traffic to speed emergency vehicles on their way.

A OOOET ¢ APPI EAAOETT O Oi CAOEAO OF

O) CAT A EAE UI AT Ol =
OOAE AAPAAEI EOEAO A& O #AOUBO OO0I AOO

6]
efforts OT EI b1 Al AT O

The technology to enable these scenarios is theoreticallygtace todayzA OO UT & x1 O1 AT 60O x AT O
anyone who has ever made a video call over a cellular network knowgzfauts, freezes and dropped connections

AOA PAO &£ O OEA Ai OOOA8 ) 080 OEA b OE Athw wikleshhetworkEhave OE /
always operated.

All that may be about to change, however and 2020 could be the turning pointA trio of new technologies is set
to redefine wireless networking. That, in turn, could change the way enterprises think aboutthey build
applications, manage data, distribute computing resources and even deploy robots and factory floor machinery.

Computing on the edge

)y 080 AAIT 1T AA OAACA AT i pOOEIichd AT A OEA El EFOKOEOQGABGDOOA
better. International Data Corp. projects that the world will create 163 zettabytes of data annually by 2025, ab@ut 1
times as much as in 2016. The research firm also expects that a quarter of that data will be created in real tinhe, wit
OET OAOT A0 1T £ OEET cO6 AAOEAAO AT 1 OOEAOOEI C YXb 1T &£ OEAC
Processing and storing such large volumes of data in a centralized dlou data center is impractical. That means

more decisions need to move closer to the sensors, video cameras, cash tegishygrometers and hundreds of

other devices that create data. The emerging wireless protocols to make that distributed intelligerieasiblez 5G,

Wi-Fi 6 and Citizens Broadband Radio Serviceare finally here.

The big question: Will complexity, secity and management issues stall new edge models before they get off the
ground?

AEAOABO A 110 AO OOAE A ogEinddstrd ramgidiidm doudicniputihgaroviderdto OAAET |
traditional networking providers and telecommunications giant$sA CA AT I DPOOET ¢8O0 AEOOOEAOD
with the centralized processing model that cloud giants such as Amazon Web Servicesaimd Microsoft Corp. have
OEAAAT O OOAAAOGOh AT A OEAUBOA xAOOEI ¢ 11 OEIi A ET OA
At the same time, networking preiders such as Cisco Systems Inc. and Juniper Networks Inc. see the opportunity to
AT AARA OEAIT OA1 OAO 11 OA Ambtbniechndlddy infréstEubtire Wikeld<d Calrierdadd 6 E
Virtualization and systems management vendors such as VMware Inc. and IBM Corp.asilpete to tie it all

together, as will a host of startups.
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These issues will be top of mind for many people at industrgnferences in coming weeks, from Cisco Live in
Barcelona this week to Mobile World Congress next month, also in Barcelona, and Inteoidhings World in April
ET 3AT OA #1 AOAnh #Al EZEI Ol EA8 " OO0 OEAUGJ Ofkchidu€iy alllygars A1 U ¢

AEAO80O AAAAOGOA T ATuU PATPI A AgPAAO AACA AT i DOOET CrexEI |
0) AAIT EAOA xA8OA OECEO Oi AAE ET OEA T EAATA T &£ A AEC ¢
decentralizZOET T ho OAEA e6ET AA +Al 1 AT h #)/ AO OEA 51 EOAOOEOU
preferred destination for aggegation and analysis, but what the networks will look like that feed data to the cloud is

AT UAT Aud O GCOAOOSB

Wireless atwire speed

By now just about everyone has heard of 5G, the new international standard for communication over digital cellular
networks, AOO 11 OO0 PAI PI A ATT160 O AAOOOAT A xEU EO60 OOAE A
three different versions of the protocolz low-band, midband and highbandzAT A OEAUS OA Al 1 ETAI
other. Low-band networks offer onlymarginal speed improvements over current 4G speeds and will be the first to

reach consumer handsets.

The real excitenent is over highband 5G, which operates in the spectrum
between 20 gigahertz and 100 gigahertz, a range that has never been used for
consumer applications. Not only do higfrequency bands enable blistering
speed but 5G brings with it the ability to slicgignals into multiple virtualized and
independent logical networks that run on the same physical network
infrastructure.

Each slice aa have different characteristics and can be reserved for specific uses

or organizations, providing guaranteed performareand extremely low latency.
Network slicing does away with bandwidth sharing, which is the principal cause

of unpredictable performancel T OT AAUS O AAIT 1 01 AO T AOXxI

O) £ Ul O80A &AAwg AT A Ui O TAAA AAI1 O A
with people OO OA AT ET ¢ OEAAT Ohdo OAEA : AA 31 EO
Inc., developer of a barenetal cloud platform. With 5G, in contrasQ x EAT AOA C
Ui 080A TAAO A OAAET UT O EAOA COAOAT OA.
O. 1T x Ul 6 AAT OibizeroAamehdy &nd ded i linlimed x

applications with “zero latency and neany A AT A X E A O E 8 6

unlimited bandwidth.” Photo: Packet

Packet's Smith foresees wireless

And the connection can be very fast, up to 10 gigabits per second. That makes
5G a ptential wireless alternative to Ethernet cabling, a fact that could liberate millions of machines from therd-
wired tethers.

The challenge with higlA AT A X' EO OEAO OECI Ai 6 AO OEI OA ZEOANOAT AE
walls andtrees. To get the full benefit of speed and low latency, micieell stations need to be positioned as littlas

500 feet from each other, making network buildouts both timé 1T T OO1 ET ¢ AT A A@bPAT OEOGA8 )
foreseeable future public celilar data networks will use a combination of all three types of 5G bands, along with

their 4G and 3G predecssrs, depending on the usage scenario.

Commercial deployments of 5G networks began last year and about 50 trials are in place, according tof&atrson,
president of 5G Americas, a trade association of telecommunications service providers and manufdc©8 O" 00O

ui 6611 OAA A OOCAAD OAIiD ODP EI TPTPhd OAEA O0AAOOITh xi
World conferenceinn BOETI 8 O07A6 OA A@gPAAOEI ¢ 11 OA OEAT I AEIITETI
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Wi-Fi that works

4EA OAATTA OAAETTIT CU OEAOBS OFi® AN latést versidhn BfAhe Wilelesk praodoh O O
typically used within buildirgs or geographically bounded shared spaces. Although the standard has yet to be

formally ratified, devices that are compatible with the draft standard have been available for months and are

expected to fall sharply in price over the next year.

Wi-Fi 6 deivers a modest performance boost over the current standard but has a couple of new features that
enterpriseswill appreciate. Like 5G, Wri 6 implements its own form of network slicing, enabling signals to be
dedicated to certain endpoints. Bandwidth shamg is the bugaboo that has frustrated network architects for years,
limitngWi& E6 O OOA ET ADEAAEIT €O0Ux B R @A-B6 Aukdatly Aampletely OritiaBleNdk ang O 7

The new standard also raises the threshold on the number of devices that can be addressedl&ineously by a Wi

&E AAAAOO pPiET O8 7EAT AT i1 AET AA xEOE AAT AxEAOE OI EAET
athandlin AAT OAT U PT POl AOAA AOAAGe OEAT EOO POAAAAAOOT 0O
Grouplnc.

&ETATTUR A EAAOOOA AAT T AA O7AEA 11 7EOQOATAOCO ,! .06 DPAOI
than connected all the timea feature that can greatly improve the battery life of sensors and other endpoint

devices. Currently, endpaits must constantly broadcast their status over the network, even if updates are only
TAAAAA 1T AAAREIS d garhelchaBger@anEa battesr | E/AA DAOOPAAOEOARS OAEA A
Edgeworx Inc., an edge computing software company.

The thid significant new wireless standard, Citizens Broadband Radio Service, is also the leaskn@ln. CBRS,
which is unrelated to the lightly regulted Citizens Band voice service that was popular with truckers during the
1970s and 1980s, covers a swathuwflicensed spectrum that was originally developed for use by the U.S.
Department of Defense and cleared for commercial use last fall. LikeFlyi@RS is intended for geographically
bounded areas such as university campuses and sports arena.

It has greate capacity, speed and range than Wi. But perhaps more important, CBRS can be used as a carrier
medium for 5G, meaning enterprises can run thewn 5G networks without licensing commercial spectrum. That
has never been possible before. Commercial CBR®BIdyments have been slowed by regulatory red tape but are
expected to begin in earnest this year.

Taken together, the new standards should enabtEganizations to build micrenetworks without having to deal with
the bottleneck of cell towers and sharedignals. They can essentially become maloud providers, delivering most
services locally and only sending data selectively to a central cloud.

TEAO EAO Al T OA POl OEAAOO OAOAI AT ET ¢ OF OAODIT A8 ybfl OEI
riches to go around, edge computing could be a potent challenger to the centralized computing model ushered back
in by the cloud.

1+1=3

The potential is particularly compelling when technologies are combined. For example, Hopkins sai#iWid O 7 AE A
on Wireless LAN can lead to dramatically lower power consumption that enables more intelligence to be housed in
sensors and remote devices. Than turn, allows more application logic to be delegated to those devices.

Similarly, the speed antbandwidth of 5G networks will enable many devices that currently require harired

Ethernet connections to unplug. Companies that are embracing theseet | 1 1 CEAO OAOA TFO 111
OEAUGOA TTTEETC O OADPI AAA, vigepedtdentdi markétiAgcaiCeloria h©, a ompayO O |
that builds enterprise applications based upon 5G.
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Features such as bandwidth slicing and resexbandwidth are also
challenging decades 1 A AOOOI POET T O AAT 6O 1T AOx1T O
everything was builton a huendOBT EA 11T AAT ho OAEA *1A
technology officer of the global service provider division at World Wide

Technology Inc, a provider of technology and supply chain services for

AT OAODOEOGAOG8 07 EOE pdidgbdedmindrdreOA AT A
DOAOGAI AT 6h OEAOA AOA OAATT U 11 11 O0A

) TSo

O7TEQE Y' AT A & OEA 1T AOx1 OE xehéwedn AEC
the app and mobile device was determined on a bet£&£l OO0 AAOEOh 6
Zhang, CEO of Ghbal Elmeast, an IT consulting firm focused on intelligent
TAOxT OEOG8 O) 080 11 x DI OOEAT A &£ O Al OF
networks within a gven geographic region with as fewas 0P AAOA OOA

Celona's Dondurmacioglu: Next-generation wireless

opters “are not looking replace WI-FL theyre looking— Giitting atop this new infrastructure is sftware -defined networking, a catchall

i S term for the management layer that orchestrates devices and services. SDN
enables services to be provisioned andanaged flexibly from a central administration point. Networks can be set
up, changed, segmented and sh down without touching physical devices.

Arizona State University is going all in on SDN, 5GR\6 and CBRS in a complete overhaul of its campuswark
that it expects will deliver high speed and guaranteed performance across thousands of devices.

O7AB80A TTTEETC AO Ofecmddoichestiatbrdend adtén@tion a@ios&Edutipl©dbmains with

the ability to provision performance, lateA Uh DOEOAAU AT A OAAOOEOU &I O AAAE A
enterprise network architect who previously designed networks for the National Aeronautics and Space

Administration.

13560 1T Ax T AOxT OE xEI 1T AT AAIl &no®toke C AEOD/
iIT AAT OOAT EOAO 11 AAI bPOi AAOOT 00 Al ECAT (
have the abE OU O1 OAT 01 O OEA A1 OeEOiI 11 AT O -A 00

said. For example, intelligent cameras will be able to interpret video signals
instead of just capturing them, empowering campus police to detect a crowd
xEEI A EO60O A&l OllelvhoGre bverheatiddn & korEumnrAlayE

The new network will enable the university to become, in effect, both a cloud
service provider and a telecomnmications carrier. ASU has already deployed
branded version of applications like WhatsApp and Zoondebconferencing on
a campuswide basis rather than from a public cloud. It can mine usage data to
better understand how those applications are being appl.

Arizona State University CIO Gonick: *it's simplified

operationsl overhead immensely.” Photo: ASU

It can also apportion dedicated slices of its network for such uses as emergency

response, fleeti AT ACAT AT O AT A OAEAT OEZEA AobAOEI AT OAGEI T8 0&l
OAEET ¢ AAOAT OACA T &£ A OI#HAAAAAG 'O 1EOARDAO PO A /D DI MIOE A
AOAi AOCEAAT T U856

ASU is also extending iteetwork for use by nearby innovation zones where businesses set up shop and collaborate
xEOE OEA O1T EOAOOEOU8 O, AOAOACET vprkd cAnaddiudtdsighifiegnt cosh OE A O (
OAOGET ¢cO &I O OET OA Oi x1 6hd "1 1 EAE OAEAS
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SDN also permits op&tors to expose network services through application program interfaces, a capability that

particularly piques the interest of people in the public sector lk OEA 41 x1 T £ #A0UB60 2AEI O
O1T1 OGETT O OAT A 061 AA ORDWA OBAICHETADQAAATOEB 10AE ARA IOAWDG@O A
ITA pIl AAA ATA 1TTTE AO EO EI 1T EOOEAAIIT US8S

That could be used to furnish a consistent user expence to visitors driving through the town as well as aid in
region-wide emergency response. Cgris working with the nearby town of Apex as well as the North Carolina capital
city of Raleigh on a coordinated approach to storm water sensors so that towthst are experiencing flooding can
alert their downstream neighbors to prepare.

The goal is fovideo cameras to sense an oncoming flood and trigger alerts that automatically shut down affected
roads and redirect traffic. Such a network can be built byAedA OAOET ¢ 11T AAT 1T AOx1T OEO OEOI

benefit will be thinking in a regional appr)d E AAOT 06 A 1 AOCAO Aiii 61 EOUhG 2AE

Campus networks that combine technologies like CPRS;RV6 and 5G can empower enterprises to become, in
effect, providers of their own small clouds. That would permit the owner of a football stadium to sei a private 5G
network exclusively for fans in the stands and provide vakaglded content such as virtual reality replays and
interactive gaming for a fee or a a ticket sales incentive. Essentially the stadium owner becomes a content delivery
network and a carrier without paying any of the overhead to external services.

O0O2ECEO 11 x PAIBPI A ET OEA OOAT A0 AOA OOHIAG /0 A A4A% | RA @
T AOx1 OE POT OEAAOhd6 OAEA OAAEAOS8O 31 EOES

Given the complexity of highhdistributed networks, enterprises are likely to lean heavily on technology providers to
make edge computing real.

O7A EAOA i 0l OEEAAAGAA Al i DADERAA ADAAOEADI i SDAGADAEA
Clemson University, which is invesiating a network overhaul using CBRS, 5G andd&\ W8 ( A6 O 1 AAT EIT
technology providers to make the network as simple for the university to operate as the cable readin a

Al 100iI A06O EiIiT As O) AAT AT 1T 0011l EO DADDOAR Eil ®6AT AAOB(

Client/server 2.0?
Despite the promise of nexqgeneration networks, many CIOs remain skeptical. In an informal yead survey of IT
leaders by The Wall Street Journal, they labeled 5G as one of the most overhyped tedgies of the previous year.

Their attitude no doubt reflects a certain battle weariness but may also be shaped by the belief that these
technologies are simply fastetOAOOET 1 O 1T £ xEAO OEAU Al OAAAU EAOAh OAE!?
aa OPCOAAA E1T AAT AxEAOEh OEAT 1T &£ Al OOOGA EOB8O0 110 A OA
entirely new models of connectivity and consumptio® 6

Some experts have drawn an analogy to the introduction of electricity amtanufacturing plants in the 1920s. Prior
to that, most factories used a system of serpentine leather belts connected to a central power source like a steam
engine or water wheelto drive equipment on the factory floor. Decisions about where to locate macigry were
influenced as much by the need for proximity to the power source as by operational efficiency. Electrification
enabled factory owners overhaul their assembly lines, g machinery where it made the most sense and
enabling huge gains in manufaaring productivity.

Next-generation networks have the same disruptive potential, many experts believe. Initial use cases are likely to
include reattime couponing in retail setings, fleets of autonomous vehicles and modular robots in manufacturing

andwA OAET OOA AT GEOT 11 AT OOh OAEA %3' 80 , Al EAAOOA8 O4EA
environments and technologies that enable organizations to more effectivelyiT T T AAO OET OA AT OEOI
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But complexity could throw a wrench inb the works. IT veterans have been
down the distributed intelligence path before. In the early 1990s a concept
called client/server captured the imagination of the industry orgérations with
promises of breaking centralized mainframe computing into netwks of
servers and PCs.

Client/server was supposed to be cheaper and more flexible than centralized
computing, but it never lived up to expectations, in large part because of
administrative complexity and security concerns. Could edge computing end up
beinC Al EAT OTOAOOAO T8Pe 311 A PATPI A OA

O4EA OEUA AT A OAAT A T &£ OEEO O00Z££ 00i1
DOl PT OEQGET T ho OAEA 2 inhi&f techBaByroffickrfor IBM -
7A001 18 0O) &£ xA AT 1 8 0Ongdninétiatiod Ebifuitd) 1 Al A
easy and cheap, then the weight of the scale could supersede the value it

AAl EOAOOB8BS

[ ] e Kallan caae 5 hi it FArrec
UCSD’s Kellen sees “a big nip with forces

pulling for both centralization and 71T 01 A 7EAA 4AAETIT I
scentrali
trs I

O 71 EOrAdre aldC OA A A
AAAT xEOE 11 OA AIi E

I cuUbd
bl AGEOU EA dOEAUG OA

Others say the scenarios are too different to compare. For one thing, client/server was conceived in the days before
the commercial internet provided a consistent transporglyer. It also relied heavily on Windows personal computers,
which could barelyeven multitask at the time. In contrast, new edge architectures are intended to distribute
processing and logic across a diverse and fluid network of computers and other devices

Client/server was also framed as an alternative to corporate mainframesaiiks to the rise of cloud computing, no
one is casting aspersions on centralized processing anymore. Rather, the cloud is seen as an essential destination in
the value chain withintelligent devices taking on more of the tasks of sifting data at the edge.

O0)O6 EO Ai1l AAIT 60 Ei x AAPITUET ¢ OEA T ETEI AT AITO61 O 1 £
all data is then sent to a centralized data lake, oceandr DA 1T £ UT OO AET EAAhd OAEA %3
OET O1 Al &3 ad aicds&of dhéversus the other but rather how can these technologies work together

OAAI 1 AOOI U8H

That vision of a flat, peeto-peer network rekindles memories of grid compung, another 1990s phenomenon that

never quite lived up to the hype. Grit a distributed processing architecture in which many computers tackle a
Aiipl Ag POi Al Al ET DPAOAI I Al 8pefotnande conpitihg toddy erbidime® ET O
today, and edge computing networks could rekindle interest in other @as.

Last fall UCSD partnered with the University of Wisconsin to apply more than 51,000 rented graphics processing
units bound together in a grid to the task of analyzing ice cryds deep below the Antarctic surface. The experiment
demonstrated how gridarchitectures could amass computing power on a temporary basis to attack big problems.
O7TABO0OA 11 x OAAET C &I OI O T &£ COEA AT i pOOET ¢ AAAT T ET C 0O

Competitive scrum

The vendor land grab has already begun, led by the cloud platfopnoviders. The oRpremises cloud operating

stacks that the top three providers are pushing! 738 / OOPT OOOh - EAOT O1 £06 0zdlUOOA
serve as base station® EAO AAT AA OOAA O1 1T OAEAOOOAOA AOOOT I AOOS
Last December AWS announced Wavelength, a service that makes its cloud compute and storage resources

available at the edge of 5G networks, along with a partnership with Verizon Goumications Inc. that it said is the
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first of many telecom alliances. AWRas also started rolling out Local Zones, which are small satellite data centers
find a way to have the compute and the storage much moredal to where the 5G is and then an experience that
xOAPO OEAO OI CAOEAOhd #%/ !'!'T AU *AOOU OI T A 3EIEATT! . ",

Microsoft teamed up with AT&T Corp. on an alliance to deliver Azure cldddh OOEAAOG £OT 1 AACA 11
5G network. The company announceal broad series of edgdocused initiatives at its Build developer conference
last spring and has a version of its Azure cloud specifically for deployment on loT devices.

Google hasso far staked its strategy on the Kubernetes container orchestrator thatas developed on its campus.

)y 060 AT 1 OEAAOAA A E A U-nabvk Applicdtidns rghlon efide@eviceAEET ¢ Al T OA

Some people say cloud providers have the most to lose to edgetworking, although few executives are losing )
sleep at the moment givenEA ET AOOOOUG O OAPEA COi xOE8 . AOGAOOEAT AOOH
reduce reliance on central services over the long term.

#1171 OA DPOI OEAAOO OAAOIAIUO ®AIAU ARGRAROBOALEAOAT MEET 08 O- EAO
helping people keep data inside their buildings. The more they keep it there, the less incentive there is to use the
Al T OA8o

Telecommunication providers, on the other hand, could benefitom helping customers set up their own micro
networks and even deliverindd 1 T OAT EEA AT I POOET ¢ AT A AAOA OAOOGEAAO AC
bit of a leg up on the public cloud providers because they have facilities that connect digeto enterprise
AOOOI I AOOGho OAEA 77101 A 7EAA 4AAETTI1TCEAOGS 71 EOAI 8

Edgecomputing could also spark a resurgence of interest in colocation, a decadés business that has a knack for
reinventing itself. Originally conceived as leased data center spaaa@pcation providers now serve an important
role as lowcost networking hubs for companies that want to exchange data with each other. They could find new
relevance as nexus points for geographically confined 5G networks.

Not least, traditional networkingcompanies such as Cisco are hoping their strength in data centers and ooaje
networks along with newly developed and acquired 5G and other edge technologies can help them remain a
mainstay in enterprises as they rethink their networks.

Buildingthenex0 CAT AOAOQETT 1T &£ 1T AOxT OEO xEI 1T OAEBleedng bdde afel A #)
AROO AAOEOAA O xAEOh AgPGDbAOOO OAU8 O AO AAOAAOAA 11T «
AOA AAOGAAOAA AO xAl 1l ERTADOE QRARA%ET AOAT Al BAADOOAS 0&1 O
for organizations to migrate to WiFi 6 during a normal technology refresh, even though there may not be many

AT i pAOEAT A ARAOEAAO AOAEI AAT A O1 AAuho EA OAEAS

By moving methodically, upgradingncrementally and relying on technology providers to do the heavy lifting,

enterprises will eventually arrive at a network of unprecedented speed, adaptability and dependability. Even for

video phone calls.
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Collaborative simultaneous localizationdamapping technique uses available-Mi/networks

By IngridFadelli

) VD W WS S

Figure showing how ground truth approaches compare to odometry technigues

I n recent years, research teams worldwide have developed new methods for simultaneous localization and
mapping (SLAM). These techniques can be useddonstruct or update maps of a given environment in real time,
while simultaneously tracking an artificial agent or robot's location within these maps.

Most existing SLAM approaches rely heavily on the use ohge-based or visiorbased sensors, both to sese the
environment and a robot's movements. These sensors, however, can be very expensive and typically require
significant computational power to operate properly.

Aware of these limitations, researchers ahe Singapore University of Technology and Dgs, Southwest University
of Science and Technology, the University of Moratuwa and Nanyang Technological University have recently
developed a new technique for collaborative SLAM that does rely on radgased a visionbased sensors. This
technique, presented in a paper prepublished on arXiv, could enable more effective robot navigation within
unknown indoor environments at a cost significantly lower than that of most previously proposed methods.
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"We aimed to uilize low cost and low computational sensoas a replacement for rangdased or visuabased
sensors," Chau Yuen, one of the researchers who carried out the study, told TechXplore. "Since modern buildings
typically have WH-i network coverage, our goal it utilize such freely available informatiomo perform SLAM."

To exploit radio features that are readily available in most urban environments, the researchers developed an
approach for collaborative simultaneous localization and radio fingerprint mappircalled GSLAMRF. Their
technique works bycrowdsensing WiFi measurements in large indoor environments and then using these
measurements to generate maps or locate artificial agents.

"Our goal is to generate a radio map of the environment with the lellsuman effort possible byleveraging irbuilt
sensing capabilities of commonly used smart phones," Yuen explane

Our C-SLAM-RF—  Ground truth ------ et

Figure showing how estimated path approaches compare with the SLAM technique developed by the researchers

The system developed by Yueand hiscolleagues receives information about the strength of the signal coming from
pre-existing WiFi access points spread around a given environment, as well as from pedestrian dead reckoning
(PDR) processes (i.e., calculations of someone's currentsfion) derived from a smart phone. It then uses these
signals to build a map of the environment without requiring prior knowledge of the environment or the distribution
of the access points within it. The-SLAMRF tool devised by the researchers can aldetermine whether the robot

has returned to a previously visited location, known as "loop closure," by assessing the similarity between different
signals' radio fingerprints.

"Existing SLAM approaches often use dedicated devices, for example, visual caser rarge-based LIDAR sensors,
to measure the similarity of observations by scan matching or feature matching, which are computationally
expensive," UXuan Tan, another researcher involved in the study, told TechXplore. "Our solution exploits the
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possilility to perform localization and mapping with lowcost, ubiquitous 10T devices like smartphones, due to
growing popularity of WiFi wireless networks."

Yuen, Tan and their colleagues tested their technique in an indoor environment with an area of 13@set 70
meters. Their results were highly promising, as their system's performance exceeded that of several other existing
techniques for SLAM, often by a considerable margin.

"We evaluated our approach in a large scale environment and a positioning aacy of 06 meters is achieved
without any prior knowledge of the environment,"” Ran Liu, another researcher involved in the study, told
TechXplore. "This accuracy outperforms stat#f-the-art fingerprinting-based localization approach, which requires a
tedious survey of the environment. The computational time required by our approach is insignificant when
compared to the rangebased or visual SLAM."

In the future, the approach for collaborative SLAM devised by this team of researchers could help to enhaolet
navigation in unknown environments. In addition, the fact that it does not require the use of expensive sensors and
relies on existing Wi hotspots makes it a more feasible solution for larggeale implementations.

"We would now like to explore he possiblity of fusing different radio signals, for example cellular signal, to improve
the positioning accuracy," Yong Liang Guan, another researcher involved in the study, told TechXplor. "Another plan
is to use the produced radio map for the purposef docalizaion. A combination with other sensors for example laser
range finders to accelerate and improve the mapping in large scale environment will be also one of our future
research."
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Boston Dynamics opesources Spot SDRaibert steps down as CEO

By Steve Crowe
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Softbank-owned company trying to make those dreams come true by making its Spot SDK publicly asailan

GitHub. This will allow developers to build custom applications that enable Spot to do useful tasks across a variety of
industries.

But there is a catch. Developers who want to actually test their code will need to become part of the Spatly

Adopters Program and lease the quadruped. Prior to the opaource code on GitHub, only developers in the

program had access to the SDK. Boston Dynamics shared the following examples of what can be done with the Spot
SDK:

1 Creating VRbased controls dr Spot

9 Automating registration of laserscanning

9 #1171 AAOET ¢ 3P1 060 AAOA O1 AiiT OA x1 OE T OARAO OAOOEA
9 Using edge computing to help Spot semantically understand its environment

O03bPiI 060 AAOI U AAT POAOO itk forka fel AdnthOriowdA 1010 eideingiah dady adoptek 1 1
Aiii 6T EOGu Aii A O1T CAOEAO O1 AOEI A OiI1 OOEITO i1 OEA DI ¢
- EAEAAT 0AOOUB8 O4EAOAGO 11 AAOOAO xAU OF AAAEI EOAOA «
applicatt 1 1 6 &£ 0 OEA Oi AT 6 OEAT AiT1AAOEI ¢ OEA Al OAAAU OE

Boston Dynamics started leasing Spot in September 2019, marketing the quadruped as a tool for construction, oil &
gas, public safety and enteainment applications. SpotWalk is a good example of how Spot can be used as a
platform. The SpotWalk app, built by HoloBuilder, enables the Spot robot to autonomously walk job sites and
capture 360° images to record the progress of a construction projemter time. This process allows for quality and
accuracy control, giving contractors, trade partners, and owners a digital record.
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https://youtu.be/k7s1sr4JdlI

@ [ hello_spot.py
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Sample code from the Spot SDK. / Credit: Boston Dynamic

To foster its development community, Boston Dynamics also annouci¢s first user conference, Actuate. The
invite-only event will take place May 1P3, 2020 in Boston, bringing together Spot sensor providers, software
developers, and users for presentations, hands workshops, and networking.

Marc Raibert steps down 8 BostonDynamics CEO

Boston Dynamics has been more focused on reedrld applications ever since it was acquired by SoftBank in mid
2017 from Google. In another sign of its commercialization efforts, Boston Dynamics Founder Marc Raibert has
stepped down & CEO, #&ransition TechCrunch reports happened in October 2019. Raibert spun off the company
from the MIT in 1992. Raibert is now Chairman and Founder of the company. He reportedly will continue to help it
develop research robots. Robert Playter, who hdgen with Boston Dynamics since 1994, is now CEO.

0) EOOO EAA 1 U QPOE AEOOEAAURS 2AEAAOO OI 1T A 4AAE#00T |
needed a succession plan and | had been working on it during that time, talking to SoftBamakingsure they were
AiT1l xEOE OEA EAAAh AT A 1 AEET C OOOA ) xAO ATiTl xEOE (
01 AUGAO Oi1 A 4AAE#0OOT AEh O) 60A AAAT OEA 1T OCAT EUAOGEIT T/
company and growing us aggressively is a lifallenge ight now. Over the past year, bringing on new people into

our executive leadership team has been a primary goal, as well as feeding an insatiable appetite for our technical

OAAI © O coOi x ET T OAAO O1 1 AAO degnktofyiadvandng thdda Af th@ &td /£l
of robotics but actually making some of our robots into products and delivering them and supporting them and
AEAT CET ¢ OEA T OCAT EUAOETT O1T AT 07186
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In other signs of commercialization efforts, Boston Dynamics releed a vide of its reimagined Handle robot in

-AOAE TPzIVY8 (ATAITA EO 11 x AAOGAOEAAA AO A OITAET A 1T AT
performs mixed SKU pallet building and depalletizing after initialization and localizing agathstpallets8 6 ( AT A1 /
had two arms when it was introduced in 2017, but now it only has one arm to lift and move boxes thanks to a suction

gripper.

Also early in 2019, Boston Dynamics acquired Kinema Systems, a Menlo Parkj@séfl startup that uses/ision
sensorsand deep learning to help robots manipulate boxes. Financial details of the acquisition were not disclosed.

"1 00T 1T $UTAIEAO xAO 11T A 1T &£ 4EA 21 AT 6 2ADPT O6OO0 Ai i PAT I
year as 2020 is acial for Bosbn Dynamics.
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Car to Cloud: From Apps to Wh@ar Updates

By Junko Yoshida

Auto makers are adding functions that all depend on connectivity. A plenty of companies also offéoedoud

platforms. Bearinmind,th OCEh AT UT T A xET AO-AEAD @1 EABIAT AAT BOANT 708

po() O

6 AEEAT AO AOA CAOOEIT C AiT1TAAOAA8 4EAO8O A CciiT A OEEITCS8
x AUOh AT A OEAOGB8O 11 O olédodnechviy ndetisiagito dafe Acar makédrOtent 1 éatisfy O1 OE
each need by adding another, different connection. The electronics industry is eager to provide consolidated
connectivity solutions, but most major automobile companies remain dedicated to adweping proprietary

technologies, which means auto makers and their suppliers are figuratively reinventing the wheel on a constant

basis.

What follows is an overview of the connectivity requirements by the automobile industry. We then compaeveral
solutions offered by some of tle more prominent vendors in the electronics industry.

Why connect?

In-vehicle infotainment systems and telematics units have become top priority for owle-air (OTA) software
updates. Carmakers plan to add new appsid service ranging from carsharing to detecting fuel levels?
without redesigning the car. A flood of audio and video streaming media via WiFi, 4G and 5& is washing over
vehicles.

#UAARAOOAAOQOOEOU AAI AT AO | 4! 8morembortandte duCDERCihar thefadil®dsend T T O E |
software patches? stat. For softwarerich vehicles, OTA is their BFF. Because there is no such thing adrbag
software, vehicles must be prepared to correct software errors.

The next frontier of OTAupdates is happening in the whole car. Carters need to be able to target not just TCUs
(telematics control units) but also the various ECUs, developed by different chip vendors, installed in each vehicle.
These ECUs are tasked to control various partsaofehicle, ranging from engine control toiabags and seat
adjustments.

Connectivity must go two ways. Besides the ability to send software patches, carmakers must be able to extract
information from vehicles. In the era of highly automated vehicles, s&ive sensory data generated by cameras,
radars and lidars needs to be aggregated, processed, stored and sent to the cloud for Al training. Possibly in a
consistent format.

Last but not least, data collected by connected vehicles must be analyzed.

In shat, connected cars cover a lot of ground. @mectivity empowers the automotive industry to develop and add

new apps and services. Connectivity supports road safety, sends cybersecurity fixes, and advances machine learning.
O#4@A1 1 OA6 AT 11 Ak édhude markeE EvRry tAod supplier, OENkr one and tier two is chipping

away at it.

Painting a rosy future for connected vehicles is easy. More difficult is figuring out which connectivity solutions are
doing what. Bear in mind that no one has gten all the connectivity pieces down. Anyoneho claims to have an
OAHBAT A6 O1T1 OOETT AT AO1 808

Tower of Babel
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At issue is not a lack of building blocks to design connected vehicles. The real concern is that carmakeassthey
have done for decades continue to develop proprietary solutions deigned for one but exclude the rest of the
industry.

Players in the connected vehicle fiekl car OEMs, tier ones and tiertwos AOA AOEI AET ¢ A 041 xA
observed Mark Singer, director of marketing at Eelfore. An OTA software update solution &éred by one

company, or designed for one model, for example, does not necessarily talk to another model even within the same
company.

Three driving forces for connectivity
The lay of land for connected vehicles complex. There are, however, three kewpiices driving vehicles to connect
to the cloud.

GEOOO EO OEA Al ABEKklT AAOI BAGEAKEAOBOD#AOO AOA AAATIT ET C
manager of automotive and chief marketing officer aAeris.

3AATT AR X' AT A IOEAU OEKEABE EOAT OAQT ABIES AO ( AOiI AT AAT T (
deliver features and content to a vehicle. Tim Van Goethem, vice president, advanced mobility solutions at Harman,
seesthe promise &€ X' AT A OEA )1 OAOT kkdp adllihgiéwni fdaiures tofaiveéhiclé thteughoudils O
Al OEOA 1 EAA AUAI A8o

4EEOAR OAAOA EO OAOEADET C OEA AQOOITTiT100 OAEEAT A |1 6¢
i AEET ¢ OEA ANIGEOM OMOEITACED ¢ Al Trdnd diréctora®OvSHLADS hoted intiisi h DA OC
AT i PATUBO OAAETTITCU AOEAES

| CAET OO0 OEEO AAAEAOQI Ph xA xEI1l AQATEI A xEI 80 xEI EI ¢

addressing which segments of the ¢do-cloud conundrum.

1 O0A1 AT | io8Cloud PIAHOrm
Qualcomm launched its Cap-Cloud Platform this month at CES.

)y £ UT O AOA 1T AaOA AT1 Oce O AAI EAOGA OEAO OEA OAEEAI A |
that Qualcommleading the caro-cloud revolution is a nebrainer. Hold that thought.
Qualcomm Car-to-Cloud Service When EEk |
Secure, connected-car services and lifecycle management Times aske
Qualcomm

which parts of
the connected

' W . - » A [v] .

e ! - vehicle market

Global connectivity SKU manogement Customer features Actionable insights |tS CaFtO'

licotzrap snd Localraton O e mand actecmon Onv-dermand octhearon puve : Trten Ao

Lpgyuhen, gl s [T - C|0Ud

= s Lk Platform is

Future-proof design Cost-efficient ops Caontent application New revonuoe modeds deSIgned to

f uster Leve (o roarest Ower-the-Ax IOTA Servioes tundig e vm ] A0

Now-te B address,

Chrsmt companent Maocksle & £C1 Ve b Showroom o Prost soke NImISh

dotivery production production floot solcs BOVIOES Sh“vastava,
senior director

Improve cost efficiency, offer a superior user experience, of product
and create service revenue opportunities during a vehicle’s lifecycle. management,

gave a
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i AAOOOAA OAOPIT 1T OA8 1 OénishAdehdbldcarmBGA AHA KN TIGEO@EAEO OAE
performance from 4G to 5G without car OEMs having to change the hardware.

SEOEOAOOAOGA OAPBAIT1OAI Al IAIGHED O4 ABGAO Ox1T EAU EAAOOOAOGS
other is security directlybuilt into connectivity chips. Soft SKU lets fiel® D COAAAAAT A AEEDPO OOAA
£OT AGETT AT EOU AO PAOA&I Oi ATAA OANOCEOAIT AT OO ET AOAAOGA T «
transition from 4G to 5G and enablel® OA CE T T Al nfafu(etiré upgiaki€s Eallored for specific product

OAci AT 66ho AAAT OAET ¢ O1 10ATATiIi8 "U 1 AOAOACETI C EOO |
tiers and markets. That, in the end, will help automakers save costs@ciated with dedicaéd investments in

multiple SKUs, Qualcomm claimed.

1 O0A1 AT | ho&ud#platiorm also gives carmakers a flexible way to provision data usage. Shrivastava

Aopl AET AA OEAO EOB8O DPOT AAAT U 11 O thk dath usag&inOTahda©BY, IAFrEA OO ¢
example. Connected car vendors should offer different billing systems, while providing plans to bundle data,

services and new user experiences in a flexible manner, said Shrivastava.

Too little too late?

I_ncumbentsoftheconnectedvehiclebG)ET AOO OAA 1B0AT AT I 160 A1l 6OU ET OEA 1
OO0i1T 1T EOOI Ah O1I1T 1 AGA8B86 ' OAC " AOEAEh AOOI AEAOGA AEOAA(
10AT AT 1180 ET AGPAOEAT Adha vEhicle.iQddlicang &sb lackkEolledgeEofACAL sApplidd

AU AEAEAEAOAT O AEED OAT AT OO0 AT A AAOGECT AA ET O AEAEAOAT ¢
Cloud platform is one thing. Presenting itself as a serious ¢arcloud panacedor the whole industryis entirely
AT T OEAO8 O1 GAIIATAA 6GA AOEAA |1 000 AA AAAT Opil AA xEOE 10A

SEOEOAOOAOA AAETT xI AACAA OEA TAAA £ O 10AT AT I 180 Pl A
Qualcomm ses its mission in filhg certain gaps it has found in current telematics solutions. Soft SKU will be
Ei T OOAT O A O 10AITATiih AAAAOOA Ail T AET O /I %- O AOA O

7EOE 31 £0 3+580 AAtwrésg®3deedety at AAOEAAOR AOAX h EA BAR IAA | QA IxE/
their chips deployed in connected cars, Shrivastava said.

"EOAT OEA AT i Pl AGEOU 1T £ OAEEAI A AOAEHMOABATAapdae OEA AO(
technology originally invented formobile phones. That mobile OTA technology cannot update, for example, brake
systems, because it lacks the means to extract the necessary delta from a variety of ECUs, whose resources

memory and processing powep are severely constraiad.

Nonetheless, E OEOAOOAOA ET OEOOAA OEAO 10ATATII ETTxO O1i1AOE
OEA OAAT OUOOAI 86 10AIATIT ETPAO O OAPI EAAOA ET OEA
operators, content owners and sftware developerstogether to enable advancements in features and content of
smartphones.

VW-Aeris joint venture
Earlier this week, Volkswagen Group of America announced the formation of a joint venture, called Ventic LLC, with
Aeris.

The new JV grew ouof a relationshipVW had with Aeris. In 2017, the two companies worked together to develop

OAT YT 4 bPi AOAI Oi 6 O 0OO0DPPTI OO0 OEA Ai AAAAARAA AiT1AAOEOE(
xI OE xEiil ETAI OGAA O/ 4" OBEEAEGNO | 0iaddEAh oA TOERAAAA AT 11 A
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The perfect rideshare vehicle is here. Now who will build it?

By Mark Wilson

)y 080 1T EATECEOh AT A U1 O«
an Uber and an Uber Pool to get home. The

bl AET 5AAO EO 11 O0A 111,
the environment But theshared ride means
Ui 6811 AA OEOOET ¢ OEI O

(fellow?) drunk who at best smells like Blue
Curacao and at worst pukes it on you.

4EAOA EAO O1 AA A AAOO.
looking right at it. Designed by the U.K.

design studioLayer, Joy is a conceptual,
ideOEAOET ¢ BI AO&I O0i OEA(
designed to be shared. The vehicle, which

would be autonomous, features eight S

shaped seats, which break the car into two

rows that face different ways. The headrests double as privaayeens. Ak 01T A OAT OET OCE UT 068
vehicle with seven strangers, you can still have your own personal space. The app would assign you an empty seat
automatically.

O4EEO xEIT A OEAOA AATT11U OEEI ¢ &nnHibetfounderandArealiie ) OEL
AEOAAOI O T £ , AUAO8 0" OO OEOOET ¢ O AiT OA O pPATPIA Ol
neighbors, the comfort level of doing that would be a difficult tradé A£/E8 06
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There are plenty of pubti placesviEe AOA x A8 OA PAAEAA ET AOO 1 AT AcCA O EAA
airplanes (especially premiudh 1 AOO OEAEAOOQ8 ( OA A OO daassGehthg, addidg@ot jast O D E C
barriers for space but a pocket where you might evemork if you wanted, complete with a tray table.

—

The quality of this idea is seHvident,
especially when you compare Joyn to the
latest in autonomous vehicle design. Think
AAT 6O |/ OECET #&EOT1 ' -
box-on-wheels, built to seat six wh an |
almost opulent seating arrangement built for
socializing. Concepts have teased designs
like Origin for years, but they assume peoplef®
will want to socialize or collaborate on work
when, in fact, most commuters want to tune
the rest of the world out.

In anycase, Joyn is just an idea, but everything about it looks perfectly feasible. (The biggest remaining
consideration is what the outer shell of the vehicle would be. Would it have four double doors, or a full eight doors
so everyone has their own entince o the vehicle?) Let this be a lesson to GM, Tesla, Uber, Lyft, or any other
company considering the autonomous ridehare business: They could do a lot worse than take some notes from
Joyn.
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Google Developing NeW! vy QF A EGRYdzy AOIF GA2ya ! LILJ F2NJ . d

By Kevin McLaughlin

Googleis working on a mobile application for businesses that brings together the functions of several standalone
apps the company already offers, including Gmail and its online storage s&nDrive. The move could help it
compete more effectively with application suites from Microsoft and others, according to two people who have
used the application and three people briefed about it.

The new mobile app, which is currently being tested internallpa * T 1T C1 Ah Al 01 ET A1 OAAO (A
video conferencing app and Hangouts Chat, a reghe message app, according to the people. Thomas Kurian, the
#%/ T A& '11Cl Ad<edihk he® App & b éoAidrenck BellAndnithnuary fortheundd O OAT AODPAI

business partners, according to two of the people. The new app is expected to be part of G Suite, the collection of
online productivity software that is overseen by the clad unit, known as Google Cloud.

The new application could -
provide Google a new

tool in its efforts to win

share in the giant market

for workplace

communications and

productivity apps. The

biggest player in that ( pi®iPl
business is Microsoft with g .
its Office 365suite of

apps. A part of that suite

is Microsoft Teams, which

combines a number of

functions in a single app,

including workplace chat,

videoconferencing,

internet telephony and

productivity offerings.

A spokesperson for Google Cloud declined to comment

) O AT O1 AT 80O AA 1 AAOT AA xEADEAO TACIAAED xA @EAAT @ x1 RADHOO & |
communications apps. For years, Google has had one of the more confusing collections of communications apps in
the tech industry, many with overlappindunctions. It killed one of its mobile email clients, Inbox,@ig with a
WhatsApplike messaging service called Allo. The company has announced plans to end its classic Hangouts app and
transition its users to two new apps, Hangouts Meet and Hangouts Ghay June.

The new app could represent a new approach to wimg business customers at Google Cloud. Kurian, who took

over leadership of the unit last January after a long stint at Oracle, has made it his mission to attract Fortune 500
companies in spedic industries to its services. Bundling several communicatiosgps together could make it easier

for corporate technology departments to manage the apps used by employees, by reducing the number of separate
Google apps they have to keep tabs on.
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Thel Ax APb AAT Al 01T AA OOGAA O1 Isdshkeéed to towoaditiiatappisdphrdtdlyA A O
said one person briefed on it.

4EA OTEZEAA 1T AET A APP EO DPAOO T &£ "T1ClIA #11 0A80 AEA
when Microsoft is aggressively pitching Teams to Fortune 500 compasiigvhile younger workplace collaboration
companies like Slack and Zoom are also making inroads. While many consumers also use G Suite, a person directly
familiar with the matter said the G Ste team is almost exclusively working on products with enterpescustomers

in mind.

Google Cloud bolstered its leadership in October by hiring Javier Soltero, a Microsoft executive who previously
oversaw the Cortana digital assistant and Office producitly applications, as vice president and general manager of
G Sue.
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Why deals are becoming harder to clasend what to do about it

By Mark Davie® King & Spalding LLP

On the heels of arextraordinarily busy year for M&A activity in 2018, 2019 offered both opportunities for

celebration, as well as some causes for concern for market participants. Complex forces are currently converging to
create an economic environment that remains difficuto navigate. Many commentators have expressed concerns
about an impending downturn in theglobal economy, and some are forecasting a dry spell for accretive M&A in the
year ahead. With that said, chief executive and board appetites for major, transforinatdeals do not appear to be
slowing any time soon, and stock markets remain buoyant. Wheth2020 will be another great year for M&A
dealmaking or whether it will usher in the recession that some believe to be overdue, we are confident only that
M&A transactions will become harder to close in the year ahead.

Several major M&A transactions incted meaningful obstacles to closing in 2019. Recent data from Gartner, Inc. has
suggested that the number of days elapsed between the signing and closing of M&Aldehas increased over 30
percent since 2010. We do not expect this trend to abate in 20R{&A deals are taking longer to proceed from
announcement to completion, and dealmakers and their clients should seek to understand why. This article will
review some of the major reasons why we believe that closing M&A deals will continue to be a much niffecult
exercise than in years prior. We will conclude with a few thoughts on how dealmakers should react to this
phenomenon and steps that can be taken to prepa accordingly.

Regulatory environments have made transaction approvals more difficult to latain

First, the regulatory environment for obtaining transaction approvals has become more complex. Acquirers are
being forced to work harder than ever tdulfil approvalrelated closing conditions on a timely basis, and regulators
are not afraid to withhold their approvals of deals for as long as it takes until they are satisfied as to the merits of the
transactions at hand. Five years ago, a chief concamong advisers in strategic M&A deals was how long it might
take to clear a HarScott2 T AET TAATAIGA CGANOAOO8h AOO EO xAO OOEI T CAl
deals would still make it to the closing table. Today, transformative horizohtnd vertical combinations are
increasingly being litigated and aggressively investigated by reguliss, and a higher number of parties are walking
away from the table with only unsuccessful deals to show for their efforts. This is one of the reasons tilay

average reverse break fee in an M&A deal has ticked up to 7.3 percent of transaction equityevial@ctober 2019,

up from 5 percent over the previous 12 months, according to Deal Point Data.

Perhaps echoing sentiments that may underlie the larger ¢lal debate about rising global economic inequality,

antitrust regulators appear to have become inciasingly sceptical of large market leaders that are consolidating

their dominant positions and growing revenues through M&A. US antitrust oversight of M&Aatrsactions is

approaching a local zenith, where we continue to witness a clampdown on business camabbns and a muscular
APDPOl AAE O -0! 1T OAOOEGCEO OEAD®OEAA GIOIEO 40100 DA ARA EA & O&
the campaign traila€ AAh OEA 400i b AAI ETEOOOAOQEI T80 $APAOOI AT O 1
reviewing, scrutinising and now even aggressively litigating against various transactions. On the heels of a
regulationdaden Obama administration that pushed heavggulatory overlays upon American corporations, many

hoped that president Trump would bring a welcme respite from governmental scrutiny. There is no doubt that the
president places significant emphasis on the performance of the US stock market, but he hardly been the rubber
stamp for M&A dealmaking that many anticipated. The president exhibited inegtiate scepticism of big deals after

taking office, starting with a string of tweets against the AT&T/Time Warner merger, which could only be closed over
two years later. Most recently, a postlosing action by the DOJ unwound a consummated $5bn aviatioelfM&A

deal between ParkeiHannifin and CLARCOR that had already been closed over six months previously, and that had
complied with the mandatory waiting griod imposed by the HarScott-Rodino Act. Dealmakers must not only be
concerned with federal reguhitory approvals of their deals, as individual state attorneys general are also voicing
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public concern about the potential negative effects of deals on consiers, as is currently being witnessed in the
Sprint/T-Mobile transaction.

European regulators havéeen similarly aggressive in the policing of deals and the enforcement of European
Commission (EC) merger control rules. In February 2019, the EC blocked i1 06 DHOT BT OAA OAEAT ¢
citing pricing concerns and reduction in innovation. ThyssenKi® Oup @ifh Aata Steel was also rejected, which

would have created a joint venture between the second and third largest producers of flat carbon steehie

European economic area. In an expansion of its authority, the EC has announced a propodal@®@®i AOAA OET ¢
i AAOOOAOGS O1 ApbPi U OAI AAEAO O1T EAOI £O0I AOOET AOGO AT i Al
not been completed. Ewopean deal regulators argue that these types of new tools, which are largely injunctive in
nature and can be deployed quickly to require companies to either act or refrain from acting in specified manners,

are necessary to confront acceleration in indusés like technology and software.

And antitrust is not the only regulatory framework that threatenso hamstring the closing process in 2020.
0OOAOEAAT O 400i P60 AAI ET EOOOAOQETT EAO 111¢c AAAT AAADI
measure taken in this regard has been the expansion of authority granted to the Committee on Fardityestment

in the United States (CFIUS). In August 2018, the president signed into law the Foreign Investment Risk Review

Modernisation Act of 2018, whiclexpanded the types of investments and transactions subject to review by CFIUS

on national securityC O1T 0T AOG8 * 000 A Z£Ax 1 110EO AcCih #&)53 -DOAI EO
AT T OOITIEICS TETTOEOU ET OAOOiokihglus feal dstate, unér the jévigdictoiad O A E 1
CFIUS.

The types of deals that are likelytodraw & ) 536 O &£ AOO AOA AgbPAT AET ¢ E1 OAI B
adopted to police foreign investment in the military and aerospace and defence sectdrat CFIUS has recently

AAT DOAA OAOEOEAAT OAAETT 11 CUBS nfbddéterrinng &hdrE ifwvhllifocus.iTHESEA O O O ¢
terms have yet to be conclusively fleshed out into exhaustive lists of the types of investments they covempaks of

OEA &1 OAECT )1 OAOOI AT O 2EOE 2A0EAx -1 AAOT HUekbdustries ! A O
x AOA EAAT OEEZEAA AO AT i1 POEOETI ¢ OAOEOEAAI OAAETT11TCUd ¢
investigative authorty is not strictly limited to those 27 key industries and can include other applications that have

not yet been enumerated.

Institutional investors are increasingly demanding to be heard

Beyond just regulation, other market forces pose challenges to corsihg M&A transactions. Major shareholders
have become keenly aware of the power they wield in shagi and approving M&A deals. These shareholders have
exhibited a willingness to participate and be included in the dealmaking process and to understand ttesis for a
given deal before announcement. Shareholder activism has remained a key driver of M&#igcover the last few
years, and other types of investors, including active managers, are resorting to actii& tactics, including public
campaignsand statements for or against certain deals, to make their voice heard.

As has been well documentedndex investing and the capital flowing out of actively managed mutual funds and
into the hands of lowfee index fund managers has empowered passive intes like Vanguard, BlackRock and

State Street to place a renewed and sharper focus on corporate gomance and purpose. The popularity and
performance of these types of exchangéraded investment products has, in turn, placed pressure on more
expensive fund products offered by active managers such as T. Rowe Price, Neuberger Berman and Wellington to
demonstrate greater value and to show customeinvestors who have a choice why they should select an
investment with a higher fee. Being openly vocal about tivebeliefs on whether a given deal will create shareholder
value, or whether current corporate leadeship is optimal for the company, is a departure from these active

i ATACAOOE DPOAOGET OO OOAT A T &£ xAOAEET ¢ HmrolncedAU AT A OAI /
Where active fund managers question the motivation or the thesis underlying a given ddaty are becoming more
apt at speaking up in protest. Actively managed funds, once they articulate a distaste for a deal, can find friends in
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shareholder d OEOEOOO AT A T OEAO PAOOOAOEOA ANOEOU ET OADBI OO0
powerful constituency, comprised of many disparate individual actors, that sways the fate of M&A transactions has
AAAT TEAET AT AA OHANOAIORAOARICASABO 7AIEARO OEA CI AT O 1T £ AA
agitate for a higherprice, or better terms, as would a traditional greenmailer of yore, active managers today

generally yearn for increased engagement with the board and to derstand how a given deal supports the larger
strategy of the company that has been previously commicated to them. The $74bn BristéMeyers-Squibb

acquisition of Celgene was a highlight among 2019 deals, but not only because it was a mammoth mergeeiorsi

scale. Wellington Management, an active manager, that owned about 8 percent of BriditdyersSquibb prior to

OEA AAAT 80 ATT1 O1 AAiI AT Oh xAOOAA 1 EOOI A OEI A EphrageaphAl E
press release issuedix weeks prior to the BristoMeyers-Squibb shareholder meeting. This moment was said to

mark an urprecedented intervention in the M&A evaluation process by an institutional equity holder. Hedge fund
Starboard Value later also expressed similar concer@a OEAO AAAI 80 POI OPAAOO & O O,
engagement by BristoMeyers-Squibb with hstitutional Shareholder Services and proxy adviser Glass Lewis, both of
those proxy firms eventually expressed support for the deal, which closed on 20 Bimber 2019 after finally

receiving US Federal Trade Commission (FTC) approval.

In March 2019, shatelder Paulson & Co. sent a public letter to Newmont Mining Corporation expressing that

Paulson did not support its planned acquisition of Goldcorp as iaity structured. Newmont Mining subdued

0AOI 61180 AT TAAOT O AU bDOI vedoB i thaQGoldcorp Beal Aeteivdd shArENOIEeA AT A Ol
approval. We expect to continue to see fund managers like Neuberger Berman, Fidelity and T. Rowe Pricessna

that never would have been thought to intervene or initiate in proxy battles just five years agmntinue to vie for
enhanced engagement and to exert considerable influence over the strategy and direction of any company in which
they are invested.

These situations reveal a complicated dynamic where important stakeholders must be identified and tyaifully

and strategically engaged by companies and their advisers on the road to deal creation. These types of holders are
another key constituency whose pinion and influence can no longer be overlooked. It requires meaningful time and
effort that must be devoted to yet another workstream on a parallel timeline to negotiations with the counterparty.

It requires special expertise, beyond the investment bark average law firm to navigate these waters and ensure
that an impending transaction is not met wh an unwelcome surprise from an important constituent after
announcement. Where those surprises happen, the path to closing becomes even more unpredictabkdifficult

to tread, and even when a deal does close, it is becoming apparent that enduring geriincumbent corporate
leadership does not end there.

What to do about it?

2AAT CTEOGET C OI AAUBO EAAAI ET Apodriig événidivertitpedinientstatcdnbang E i 1
up a proposed deal is a sound first step in adequately preparinyith respect to mitigating the obstacles to closing
AAAT O ET O1T AAUBO -Q! 1 AOEAOR xA OAAT I 1 Agthemépies Dith o® U A O(
flight advisers, place enhanced emphasis on communication and deal strategy.

With threatsto deal completion consistently evolving around new regulations and potentially aggravating market
forces, the experience of an advisory teaithat understands and is at the forefront of these issues can turn into an
enduring competitive advantage. Sharpdnkers and M&A drafters are, of course, a musave for any transaction to
stay on course, but it is equally important to employ a deep benchsubject matter experts with demonstrated
first-hand experience with the entities who may decide the fate of ansaction. The supply of advisers who have
boots-on-the-ground experience, working with governance professionals at fund managers, the DOJher FTC for
example, that can predict the inquiries that may arise and chart a course for navigation that caresaluable time
and expense, is not ubiquitous in the market. It is, however, worth seeking out.

Communication and articulation of a deal arits narrative, why it makes sense over other strategic alternatives,
including remaining an independent standala@company, is going to be paramount to successful dealmaking in
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2020 and beyond. Wellounded advisory teams, and deep discussion among therancassist in developing that

narrative. From a regulatory perspective, early engagement with economists and marngensultants empowers

corporate leaders to develop a story, and data, around the deal that can be expressed, and defended, as and when it
becomes subject to scrutiny. Understanding concerns around novel antitrust situations, such as data sharing,

OE1T MEIITAAT 6 TTTIBITEAO AT A ET OEUTTOAT ATT AET AOGEIT O EI
cohesive and defensible story underpiring the decision to do a deal. With respect to mitigating the impact of an
adverse intervention by a welknown shareholder, it is no longer enough for boards and executives to look only at

the legal risks in a traditional manner. Best-class advisers & using cuttingedge monitoring tools and techniques

to track shareholder ownership and to triangulate it againdd | AOCAT & OEAOAET I AAOOS DPAOGO
They deploy deep relationships with personnel from related institutions, who know the ggenalities of those who

are making voting decisions at important funds and governance institutions, and theywran backgrounds in
governance, investor relations, crisis management and strategic communications. This process is iterative and
bespoke, it must be continuously conducted in real time and it leverages diverse professional skillsets beyond those
providedi T1 U ET 1 Ax OAETT1 08 4EA OOOAOACEAO TAAAAA O 0O/
AT AAOGT OAT AT 11 Angidadt equity indtithtions énd teir poffolid Banagers and research analysts

who may be studying a proposedehl, is in equal parts an exercise in financial analysis and investor relations as it is

in clearly understanding fiduciary duties and the lebeegimes applicable to directors and managers. This process
requires great foresight and often must look severahoves ahead to develop the record needed to justify why a

given deal is appropriate at a given time.

Availing oneself of uncommon advisory gertise and establishing these channels of communication to deliver
purposeful messaging to the market can maked AOAAE A AAAT ET O1 AAU8O OAOEI E
environment for big players. Deals will still be able to be found in the yedead, although we expect they will

become even tougher to wrangle across the finish line. While they may sedauinting, the heightened stakes

present opportunities for those companies that are prepared to continue to leverage M&A to build sustainable

lasting organisations and deliver value to stakeholders.
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Robot is helping to treat man vitcoronavirus in special isolation room at hospital north of Seattle

By Kurt Schlosser

The man being treated for what was initially thérst known case of
coronavirus in the United States is being cared for in a specially designe
room at Providence Rgional Medical Center in Everett, Wash., and a
robot is aiding in the process.

According to reports in The Guardian, CNN and the Everettréld
newspaper, the man in his 30s is a Snohomish County resident who hac
traveled recently to Wuhan, China, wherde virus originated. He was
transported to the hospital north of Seattle by ambulance and was in a
protective gurney, called an Isopod bef@ being placed in a protective
room.

Inside the room, the man has been tended to by a robot, equipped with
stethoscope which takes his vitals and allows doctors to communicate
with him through a large screen, according to Dr. George Diaz, chief of
the infectious disease division at the hospital.

(@]
>

O4EA 1 OOOCET ¢ OOAZEZ£E ET OEA O1T1T i —
DAOGEAT O ET OEA OAOAAT h OATE OI E .8
minimizes exposure of medical staff to the infected man. ‘

The twobed isolated area is reportedly away from other units at the
hospital and has a separate air filter, according to tiderald. It was set
up about five years ago during the Ebola crisis, and this is the first time
EO8O0 AAAT IieéchAraricET A OAAI

Meanwhile, at Fred Hutchinson Cancer Research Center in Seattle, moi
specialists are lending their expertise in traalg the evolution of the ’
virus in real time.

\ ‘ —_
Dr. Trevor Bedford, an associate member of the Vaccine and Infectious ‘ ‘

Diseases Division atréd Hutch, uses powerful computers and complex

statistical methods to study the rapid spread and evolution of virusdde

and colleagues have created visuals of a phylogenic tree and map An InTouch Vici telehealth machine like the
tracking the evolution of SAR$ke betacoronaviruses, including sani@s  one treating 2 patient in Everetz, Wash.
from the current outbreak.

Bedford collaborates with colleagues globally to track evolutionary changes in infecttodiseases. Previous projects
(which can all be found on the opessource website, nextstrain) have followed Ebola, MERS, influenza aiikbZto

name a few.

AEA AT OTTAOEOOO APEAAIEA EO COI xET ¢h AAAT Ote€dnthe O  /EE ¢
subject. The death toll in China has climbed above 80 and 110 people in the U.S. are being evaluated.
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Instanthydrogen production for powering fuel cells

By American Institute of Physics
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A schematic diagram demonstrating the combinatioredfydrogen extraction system and a PEMFC for power supply.

Since the Industrial Revolution, the environmentaihpacts of energy have posed a concern. Recently, this has driven
researchers to search for viable options for clean and renewable energy sources

Due to its affordability and environmental friendliness, hydrogen is a feasible alternative to fossil fliefssnergy
applications. However, due to its low density, hydrogen is difficult to transport efficiently, and many-ooard
hydrogen generation nethods are slow and energy intensive.

Researchers from the Chinese Academy of Sciences, Beijing and Tsinghueetdity, Beijing investigate reaime,
on-demand hydrogen generation for use in fuel cells, which are a quiet and clean form of energy. Tlesgribe their
results in the Journal of Renewable and Sustainable Energy.

The researchers used an alleya comhnation of metals of gallium, indium, tin and bismuth to generate hydrogen.
When the alloy meets an aluminum plate immersed in water, hydrogempisduced. This hydrogen is connected to a
proton exchange membrane fuel cell, a type of fuel cell where chemi@nergy is converted into electrical energy.

"Compared with traditional power generation methods, PEMFC inherits a higher conversion efficiehsaid author
Jing Liu, a professor at the Chinese Academy of Sciences and Tsinghua University. "It coutdapidly and run
quietly. Moreover, a key benefit to this process is that the only product it generates is water, making it
environmentally friendly."
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They found the addition of bismuth to the alloy has a large effect on hydrogen generation. Comparednaalloy of
gallium, indium and tin, the alloy including bismuth leads to a more stable and durable hydrogen generation
reaction. However, it ismportant to be able to recycle the alloy in order to further reduce cost and environmental
impact.

"There ar various problems in existing methods for postaction mixture separation,” Liu said. "An acid or alkaline
solution can dissolve aluminum hydpsade but also causes corrosion and pollution problems."

Other byproduct removal methods are difficult and inditient, and the problem of heat dissipation in the hydrogen
reaction process also needs to be optimized. Once these difficulties are resolvéds technology can be used for
applications from transportation to portable devices.

"The merit of this methodis that it could realize reatime and ondemand hydrogen production,” said Liu. "It may
offer a possibility for a green and sustainable energya."

More information: Instant hydrogen production using G#én-SnBi alloyactivated Alwater reaction for hydrogen fuel
cells,Journal of Renewable and Sustainable Ené2§y0).DOI: 10.163/1.5124371

Journal information: Journal of Renewable and Sustainable Energy
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Delivering More 5G Data With Less Hardware

By Miclelle Hampson

A proposedcrowd-sourcing technique could mean that hardware for 5G networks hitches a ride on cars

i ] jan e AR e

s B

In an outdoor experiment,
wireless data throughput
from a server to radio units
installed on cars and then to
wireless handsets is
measured using an IEEE
802.11ac/ad wireless local
area network acting as a
standin for 5G signals

o

Business districts may be bustling in the daytime, but they can often be ndaserted in the evenings. These
fluctuations in population density pose a chahge to the emergenceof 5G networks, which will require more
EAOAxAOA OEAT AOAO AAmEI OA Oi OAIT AU 1 AOGOGEOA AiT1 0100
networks must either invest in and deploy many more hardware urgts find ways tolet the hardware movewith

the crowds.

One group of researchers is proposing a creative solution: installing small radio units on cars and crowdsourcing the
task of data transmission when the vehicles are not in use. That approach relies on the factrimate cars tend tobe
parked in highly populated areas.

The most common network model that service providers are considering for 5G networks involveATN
architecture. Central units coordinate the transmission of data; the data is disseminated througstriiution units
and is further processed and transmitted by fleets of radio units. Those units convert the information to usable
formats for mobile users.

Some researchers have explored deploying radio units on moving vehicles such as city buses whickiong
defined routes. But it has proven difficult to successfully transmit data via moving targets.

In a study published 20 January in IEEE Access, a Japanese research team showed that harnessing radio units on
parked cars results in efficient data trasmission, all whi¢ keeping radio units close to where people are. The team
proposed a crowdsourcing approach, in combination with a monetary or namonetary incentive, which could be
used to get drivers to participate.

With their approach, radio units ee charged via thecar battery and can be activated when the car is parked. When a
crowd-sourced radio unit is available, it establishes a wireless mobile frbiatul link with a neighboring distribution
unit and starts working to transmit data to nearby pbnes.
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In a seriesof simulations, the researchers compared the effectiveness of their approach to that of a traditional fleet
of stationary radio units. The results show that 100 radio units installed on nearby parked cars that complement 200
stationary urits (or 300 radiounits total) can deliver data better than 400 uniformly dispersed stationary radio units.
Thus, its possible to get better data throughput with fewer radio units that have the added benefit of almost always
being where network users happe to be.

Theresd OAEAOO Al 01 Al 1T £ZEOI AA OEA AEEZEAAAU 1T £ OEEO ADPDOI
OEOI OCEDPOO AU 11 AAGET ¢ AT A AAOEOAOET ¢ A OAAET OTEO 1
member of the research team whds a professora# T EUT 51 EOAOOEOU 1 £ | COEAOI 00O
Ei P11 EAO OEA AEEAAAOQEOAT AOGO 1T £ AAAPOEOGAT U 11T AAQGET C AT A
adds Yu.

The group is interested in exploring the commeialization of tE O OAAET ENOA8 O7A AAI EAOA
Oi1 O6ET1T & O OEA AE£OOOOA TTAET A TAOxI OEO AAUITA X' ho
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Emulating racingaircraft yielded the most energylense aviation battery pack yet
By Prachi Patel

Dozens Of electric general
aviation projects are
underway around the
world, not counting the
urban air taxis that
dominate the electric

| propulsion R&D scene.
— The firstall-electric
commercial aircraft, a
W seaplane intended for
short flights, completed a
15minute test flight in
December.
3ET 0061 U AEOAOh 1 O@OOU EAITT 2171106 21T UAA O1 OAEI AA xEAO

speed record br that type of plane is 335 kilometers per hour (210 mph). The new eater craft, slated to fly this

spring, will top out at 480 km/h (300 mph). It should also be able to fly from London to Paris, about 320 km (200

miles), on a single charge.

AEAGD EBOOOT OOEA xI-HANAGH i 0Bl &1 ADGOAOU DPAAEhRG6 AAAT OAI
three batteries powering three motors that will deliver 750kW to spin the propellers. Each 72 kilowabur battery

pack weighs 450kg and has 6,000 dedy packed lithiumion cells.

" AOOET ¢ All OEEO PixAO 11T AT AOA xAOT 80 AAOUh OAUO - A
Accelerating the Electrification of Flight. Careful thought and engineering went into each step, right from séieg

the type of battery cell. Lithiumion cells come in many forms, including pouches as well as prismatic and cylindrical
cells. Cylindrical ones turn out to be best for holding a lot of energy and discharging it quickly at high power, he says.
NextcamA OEA AOEOEAAI OAOGE 1T &£ AOOAI A1 ET ¢ OEA AAI T O ET OI
specializing in aviation batteries, began that effort by analyzing innovations in the relatively newebdttric auto-

racing space.

02 A AfieicHain AT ¢A &£ 0 A1 AAOOEA AOEAOEIT EO ITTA 1T &£ PAAEACGEI
OAAET ¢y OAAEI AO DPAAEACET ¢ AT A OEAT OAEAdnd cBl¥thehar®d OAD A
minimum of those» the Formula E teams mnage to)A OO OEAE O b i+td\zgbakedcellBvAighttahiciitHalC
compared with the amount of battery packaging an electric car has to carry around for each kilogram of battery cell.

The highpower, closely packed cells get pretty hot. So, designg an alvanced activecooling system was important.
Instead of the aircooling used in car batteries, Rolls Royce engineers chose a ligpaidling system. All the cells
directly contact a cooling plate through which a wateand-glycol mixture is piped.
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Finally,the engineers built in safety features such as an ultsrong outside case and continual monitoring of each
AAOOAOUBO OAi PAOAOOOA AT A O1T1 OAcCA8 3ETOI A O1Ti AGEET ¢«
shut off. Better still, the airpline can land even if two of its three batteries are turned off.

The ACCEL battery comes out to a specific energy of 165 waatirs per kilogram, which puts it on par with the
AAOOAOU DPAAE DI xAOET ¢ OEA 4 AOIhA500\ihkdneedatso campelethd OOE| |
traditional jet-propulsion aircraft for commercial flights (aviation batteries are not expected to store that much

energy per unit mass until 2030). For now, Rolls Royce and others believeladtric propulsion will paver smaler

aircraft while larger planes will have hybrid fualectric systems. The company has teamed up with Airbus and

Siemens to develop a hybrid airplane.

With its highODAAA OAAET ¢ AEOAOAAOR 2111 0 2171 UAdégeeofdviatordfrodl DET
bDOi PAT T AO AEOAOAADO OI EAO AEOAOAAO Ofi -holvithdt vibshapdfiatare OA U «
AAOECT 08 O7AGO0A 1 AAOTEIC AT Ax&EO0I 1170 OEAO xA terAl O Ol

and system integration, packaging and management will all help us shape any future electric product, be-it all

Al AAOOEA 1 O EUAOEAS8S

A RUN FOR THE RECORD BOOKS

Electrifying
Flight
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Trends in Industrial Robotics to Watch in 2020

Source: Marla Keene @ AX Control Inc.

The use of robotics in manufactunig and industrial settings continues to advance, expand, and evolve at a rapid
pace. According to one McKinsey study, the market for industrial robotics has increaseddyble digits each year
since 2012, and will continue this growth at least through2Dd Main drivers include a desire to improve quality and
increase productivity while decreasing costs, as well as to increase safety for employees while responding ttka la
of available skilled workers. The decreasing prices and improving capabilitiesdéistrial robots have a positive
effect, too. Here are some trends to watch in 2020 and beyond.

Collaborative Robots

Also known as cobots, collaborative robots are deged so they can work safely alongside human workers without
the need for safety bariers. Typically these robots are designed with advanced sensors and software that allow
them to detect and adapt to any human intrusion into their workspace, which allcsebots to avoid their human
coworkers by stopping their motion automatically if necssary.

Collaborative robots are utilized for monotonous, tedious, or repetitive duties, leaving employees available for more
valueadded tasks. McKinsey estimates sigitiént growth in this area of robotics, with shipped units increasing
from 10,00620,000 in 2017 to an estimated demand of 100,000 in 2020.

lloT

)y 060 AAAT EOOO 1 OAO Oxi1 AAAAAAOG OET AA xA AACAT caddesOAO(
IIoT has become firmly established and is still rapidly expanding. Now theliuhéng cost of sensor technology that
connects robotics and machinery to analytics software is helping to drive an expanded integration of technology.

More connectivity tends to increase production line precision, flexibility, and efficiency through maaéivisibility,

data analytics, and better predictive maintenance.

Industry 4.0

As more robotics on the factory floor are connected via sensors and their data analysednufacturers can move to

a higher level of understanding of their production and suppchain. This deeper understanding of the value chain
helps maintain a competitive edge in a global market through the power of lean initiatives, downtime reduction, and
an investment in equipment efficiency.

While early adopters of Industry 4.0 havesen significant increases in productivity combined with as much as a 30%
decrease in maintenance costs, not everyone is yet on board with Industry 4.0 adoption. In faotprding to one
BDO study, the manufacturing industry is significantly behind induss like healthcare, financial, and retail in the
number of businesses implementing a strong digital transformation strategy.

Moving into Smaller Markets

While introducing robotics to an existing plant can be expensive(robotics and their peripherals afeen upwards of
$100,000), they are no longer reserved for big companies. Small andsizdd manufacturers are now exploring

how robotics can improve their production] £0AT OOET ¢ 11T AAT AAOGAT T T AT O ET EC
Billion operaed by nonprofit engineering company EWI as Buffalo Manufacturing Works. This program helps
manufacturers understand how to identify, develop, and implement a plan fadding robotic technology into their
existing operation and how they can best benefftom the addition of this kind of change.
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Small and miesize manufacturers discover multiple advantages to this type of investment, including improving the
safety oftheir facility, increased quality control, and higher customer satisfaction due tcsfar and more efficient
production.

The robotics manufacturing sector has been growing steadily for decades. This will be a key trend for many years,
one with the possbility to change the future of manufacturing in many different and unexpected ways.
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Hybrid cloud management requires new tools, skills

By John Edward

Hybrid cloud environments can deliver an array bénefits, but in many enterprises, they're becoming increasingly
complex and difficult to mana@e. To cope, adopters typically turn to some type of management software. What
soon becomes apparent, however, is that hybrid cloud management tools can be as plax and confounding as
the environments they're designed to support.

A hybrid cloud typical includes a mix of computing, storage and other services. The environment is formed by a
combination of onpremises infrastructure resources, private cloud sepés, and one or more public cloud offerings,
such as Amazon Web Services (AWS) or MicrosofuAg as well as orchestration among the various platforms.

Any organization contemplating a hybrid cloud deployment should begin building a transition framewattikthe
earliest possible stage. "The biggest decision is what data and which applications $thdwe onpremises due to the
sensitivity of data, and what goes into the cloud," says Umesh Padval, a partner at venture capital Tinmmvest
Ventures

Numerous other issues also need to be sorted out at the stariciuding the ultimate destination of lower priority,
yet still critical, data and applications. Will they be kept on premises forever or migrated at sqguoit into the
cloud? With applications and data scattered, security is another major concern. Opereti factors and costs also
need to be addressed at the very beginning. "Your email application may run great in your data center, but may
operate differently in the cloud," Padval notes.

Hybrid cloud tools immature yet evolving

A complex hybrid cloud regires constant oversight as well as a way to intuitively and effectively manage an array of
operations, including network performance, workloadnanagement, security and cost control. Not surprisingly,

given the large number of management tasks needed toman efficient and reliable hybrid cloud environment,
adopters can select from a rapidly growing array of management tools.

c 4 EAOA S O arfay dhdptibisUréni vendors, and it can be difficult to sort through them all," says R. Leigh
Henning, princb A1 T AOxT OE AOAEEOAAO &£ O AAOA AAT OAO 1T PAOAOI O
at making their differentiators clear, and éot of time and effort is wasted as a result of this confusion. Companies

are getting bogged down in an opaqudeld of choices."

The current hybrid cloud management market is both immature and evolving, declares Paul Miller, vice president of
hybrid cloud at Hewlett Packard Enterprise. Vendors are still getting a handle on the types of management tools
their customers need. "Offerings are limited and may not be supported across all public;ppamises and edges,”

Miller adds.

Perhaps the biggest challege to hybrid cloud management is that the technology adds new, complex and
frequently discordant layers to operions management. "Many solutions have compatibility restrictions on the
components they can manage, locking your management platform into a & or group of vendors, which may or
may not align with your current or future system architecture,” warns Gege Burns Ill, senior consultant of cloud
operations for IT professional services firm SPR.

A lack of standardized APls, which in turn resultsa shortage of standardized management tools, presents another
adoption challenge. "The lack of standardized tis increases operational complexity through the creation of
multiple incongruent tools; this leads to vendor lockh and, in some cases, grogsefficiencies in terms of resource
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utilization," explains Vipin Jain, CTO of Pensando, a softwdedined servces platform developer. "To make it
worse, these kinds of problems are typically 'solved' by adding another layer of software, which furtheré@ases
complexity, reduces debuggability, and results in suboptimal use of features and resources."

Meanwhile, using standardized opersource tools can be an effective starting point to safeguard against
compatibility issues. "Cloud Native Computing Fouation (CNCF) tools, such as Kubernetes and Prometheus, are
good examples," Jain says. "Opesource tools from HahiCorp, such as Vault, Vagrant, Packer, and Terraform,
[provide] a good normalization layer for multcloud and hybrid cloud deployments, butitey are by no means
sufficient,” he notes. Ideally, the leading public cloud vendors would all agree on a stamliized set of APIs that the
rest of the industry could then follow. "Standardization can be a moving target, but it's critical from an efficignc
and customer satisfaction perspective," Jain says.

Developers writing API configurations, as well as develaeusing API configurations, form a symbiotic relationship
that should be mutually maintained, Burns advises. "Hardware vendors need to be opbout changes and
enhancements coming to their products and how that will affect their APIs," he explains. "Efyamanagement
platform developers need to be mindful of changes to hardware platform APIs, [and] regularly participate in testing
releases andgrovide adequate feedback to the vendor about results and functionality."

Prioritize management requirements;expect gaps

Even when everything works right, there are often gaps remaining between intended and actual management
functionality. "In an idealworld, developers would have the perfect lab environments that would allow them to
successfully test each produdmplementation, allowing functionality to be seamless across upgrades,” Burns

I AGAOOGAOGS8 e¢51 &£ 0001 AOAT Uh  x Aperfedtly anddcanh@ DricNchsitd] @i OEET C

When selecting a hybrid cloud management platform, it's imponm&to not only be aware of its documented
limitations, but also to know that nothing is certain until it's tested in its user's own hybrid cloedivironment, Burns
advises. "Gaps will exist, but it's ultimately your responsibility to fully identify and ifgrthose gaps in your own
environment," he says.

Further muddling the situation is the fact that many management tool packages are designegupply multiple
functions, which can make product selection difficult and confusing. "To simplify, customersededo consider which
features are most important to them based on their use cases and can show a quick return on investment, mapping
to their specific cloud journey," Miller explains.

Realworld experience with hybrid cloud management
Despite management ballenges, most hybrid cloud adopters find a way to get their environment to function
effectively, reliably and securely.

Gavin Burrissenior project leader, research computing, at the Wharton School of the University of Pennsylvania,
appreciates the flibility a hybrid cloud provides. "We have a small cluster ... that's generally available to all the
faculty and PhD students," he notesThe school's hybrid environment supports a fair share prioritization scheme,
which ensures that all users have accetssthe resources they need to support their work. "When they need more,
they're able to request their own dedicated job queue that's ruim the cloud," he says.

Burris, who uses Univa management products, says that having a management tool that allowsdad easy

changes is perfect for individuals who like to maintain firm control over their hybrid environment. "I like to do things
with scripting and automation, so to be able to go in and write my own rules and poI|C|es and build my own cluster
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James McGibney, senior director of cybersecurity and compliance at Rosendin Electric, an electrical contractor
headquartered in San Jose, Calif., relies on a hybrid cloud to support a vardétessential operations.

54 CHAMBIZ &



"Approximately two years ago we embarkd on our journey from an orpremises disaster recovery, quality

assurance and production environment to a cloud migration encompassing hundreds of terabytes of data," he says.
McGibney relis on a management console provided by AWS and VMWare. The tooltsnbes current needs, but like
many hybrid cloud administrators, he's keeping a close eye on industry developments. "We're currently investigating
I OEAOY 1 DPOEI T Oh EdeBayd Vet @ Aoksn'kepbddd mdkéady chefigh<in the sherm.
"We're happy with the tools currently provided by AWS and VMware."

Sharpen network skills for hybrid cloud

Selecting a hybrid cloud management platform is not as simple as purchgsoftware and spinning up some VMs to
run it. "During implementaion, ensure that you have selected the proper product owners and engineers, and then
determine what, if any, additional education or credentials they will need to effectively deploy and main the
platform," Burns suggests. "Fully define your architectet ensure buyin from your staff, work with them to identify
education gaps and create a solid operational plan for going forward."

Most hybrid cloud management tasks focus on configuraticend access control operations, which tend to be both
complex andchallenging to implement. "At the same time, the beauty of the cloud is its ability to automate," says

Mike Lamberg vice president and CISO at ION Group and its Openlink unit, which provislesnanagement,

operations and finance software. Yet deploying laigh level of automation also requires new skills and developers

who can expertly handle the demands of virtual softwardefined infrastructures as well as traditional

environments. "Weca®d O AOOOI A OEAO AAAAOOA OAAI (Oa dkridrs that@hEsk #illsA DD |
will translate as they move to the cloud; new skills are required for success," Lamberg notes.

Hybrid cloud management requires a new team mindset. "IT netwankj staff literally need to unlearn what they

know about physical mtworks and connectivity and recognize that the moving of packets and data is now handled
by a forwarding software configuration, not by physical routers or switches,” Lamberg says. "You@dd OAEA xE
you did in building and supporting physical data cests and just apply ittothecloud EQO OEi D1 U AT AOT &

In the big picture, transitioning to a hybrid cloud environment can solve many problems, yet it can also create some
new obstacles if not properly implemented and managed. "Don't rush into any dision without considering all the
points of impact that you can identify," Burns advises. "Make sure that you understand the breadth of a hybrid
infrastructure and how it will be used to adress business needs."

55 CHAMBIZ &

















































































