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Why Software Is Eating the
World

Marc Andreessen
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e » 5 Mark Andreesen?b“?zsﬂ_'\ LE=HZFVICH
Software is eating the world. ﬁ.% tJ~ E:) 3

More than 10 years after the peak of the 1990s dot-com bubble, a dozen or so new Internet
companies like Facebook and Twitter are sparking controversy in Silicon Valley, due to their
rapidly growing private market valuations, and even the occasional successful IPO. With scars
from the heyday of Webvan and Pets.com still fresh in the investor psyche, people are asking,

“Isn’t this just a dangerous new bubble?”
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The world's 10 largest companies by market capitalization (ex Berkshire and Aramco)

1980: Peak oil 1990: Japan will take over the world 2000: TMT bubble 2010: China will take over world| 2020: US tech offers only growth
IBM ® [NTT E Microsoft Exxon Mobil 7 TMicrosoft
AT&T ® |Bank of Tokyo-Mitsubishi* General Electric PetroChina Apple
Exxon ® |Industrial Bank of Japan ® |[NTT DoCoMo Apple Inc. Amazon
Standard Oil ® |Sumitomo Mitsui Banking* ; Cisco Systems BHP Billiton Google
Schlumberger ® [Toyota Motors { Wal-Mart Microsoft Facebook
Shell ® [Fuji Bank - Tintel ICBC AliBaba
Mobil ® [Daiilchi Kangyo Bank ® NTT Petrobras Tencent
Atlantic Richfield [  [1BM Exxon Mobil China Construction Bank Johnson & Johnson
, B Lucent
General Electric UF) Bank . Royal Dutch Shell JP Morgan Chase
Technologies
™ Eastman Kodak F Exxon Deutsche Telekom g Nestlé Exxon Mobil

*Merged entities
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The International Medical Device Regulators Forum, 2013.12,

https://wwva.deIoitte.com/content/dam/DeIoitte/ch/Docu ments/life-sciences-health-care/deloitte-ch-en-Ishc-digital-therapeutics.pdf
https://dtxalliance.org/wp-content/uploads/2021/01/DTA_FS_DTx-Product-Categories_010521.pdf
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* FDADMIE
 Digital Health Center of Excellence (2020E9 A (ZF3K)
« CDRHET (EFEMER - BETRREL > 2 —)
*  Bakul Patel, MSEE, MBA, D'\ ¥ T 1 L 7 X —IZFHE,
e 2022758 CGooglelZA| ZkA 115  (Sr. Director, Global Digital Health Strategy & Regulatory)

 Software Pre-Certification Pilot 7’0 7 7 L. (2017F7BICX & — k)
« 2022F 108 ICHRALFE R & FR&MR T o
« 215t Century Cures Act (20165F)
e W DOHhDAT I —%ZEEEIRITRI Enforcement Discretion | #Z &)
* General Wellness and Mobile Medical Applications
* Medical Device Data Systems (MDDS), Medical Image Storage, and Communications Devices
* Clinical Decision Support (CDS) Software
« ZEDOHA KT (2022898 ~)
* Al ML
* Discussion Paper : 20194
 AI/ML Action PlanF3k : 20214
« RZT7MHARZA K (20234F)
* Marketing Submission Recommendations for a Predetermined Change Control Plan for Artificial
Intelligence/Machine Learning (Al/ML)-Enabled Device Software Functions (K> 7 k)
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* Good Machine Learning Principle (GMLP)
« FDAIXBRICHEAL - RET 2A/MLORE L ERITHET 272010, EEESRORRICE T2 ERTE
DR WEE (Good Machine Learning Practice, GMLP) D 7= O igitz F*xk (2021%F)
« REJE LT, ReBeBAYMzERL, omBERESRORELZRES D I ZHNE LTV,
« KEL hFL BLOAF U XDOEERERMARHIEE (MHRA) AF[E THA!

Good Machine Learning Practice for Medical Device Development: A R . N e s
GuidingPrincipIes 1 _EPQJEII:I7/( 7-&/( 7/[/%@L7’t%ﬂ E%@%ﬁ-ﬁﬁlfuﬁ'ﬁ&@}éﬁﬁ

Y us. Health Sante |4t
o I * I Canada Canada | pecienes &Heatoare producs

October 2021

2. BNy bz TIo T YTt xa) T4 EEROENE:

C10

KEEP
MAINTAINING

3. BRENhAREEMEZAKRT IRAMESNEL T -2ty bOEA:

4. ET—2tEy FETR MY F O DER:

5. RBAAKICEDICERT —Xty b OFER:

6. FMAMBEAET —XLHMBFOERINIERICEDLEZET LR
7. ANB-AF—LDONRT7 44—V RICERAEZHTH:

8. ERRAVICBIET 2RGTOMIERIERD T X b

9. FAHFICL > CTHETRERIGHRDIZM:

@ 05

BEST DATA
POSSIBLE

10. B SNIEETILDNR 74—V ADOEBE Y fL—Z ) 20 DEE:
6




FDADOSTIG « 0] 7 0+ X(ZEEL T : PCCP '

 Predetermined Change Control Plan (PCCP) & H L HiR& b N -ZEE B FHE

e 2023F10BICKZ 7 FHA X v A EFK,

e PCCPLIFAUMLZEA L -EEBEERIZY VLT — L RET—2h0FET R T BROMELRET
HZENARBETHSH—H T, TNITHE S VR I7HEEZoND -0, WEENERZE TEL TWLWAEE
DEBEH#TIR LB T, BENINTERFAIZENRNOEEICREIND,

Contains Nonbinding Recommendations

Draft — Not for Implementation

Marketing Submission
Recommendations for a
Predetermined Change Control Plan
for Artificial Intelligence/Machine
Learning (AI/ML)-Enabled Device
Software Functions

Draft Guidance for Industry and
Food and Drug Administration Staff

DRAFT GUIDANCE
This draft guidance document is being distributed for comment purposes
only.
Document issued on April 3, 2023.
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« TNAZRDTATHA IV NEERTERIND A ZEIC, BeMHL
BEEEERL. YR 7 2EYICEE,
4.3%ERAE (Transparent):
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5.8m7 M4 7Y 4 7 IL2FEDH 5 (Total Product Lifecycle (TPLC) Perspective):
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BLTCPCCPORBEAESDH D,
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FDA Digital Health Center of Excellence

« 2020FICERB, ZNUUFIILCORHAT (EEHES
- EHRREE 2 —) O 1EFITH -7,
« Bakul Patel, MSEE, MBA, D)X T 14 L & & —
IZHLE,
e 2022F5H8 (CGooglellh| ZkA D (Sr.
Director, Global Digital Health Strategy &
Regulatory)
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Digital Health Policy Navigator

e 17 FLTCDADOHFFA 7 AL RIZHUTEINEFERT B2 & AAEE,

* https://www.fda.gov/medical-devices/digital-health-center-excellence/digital-health-policy-navigator

|
Step 4 Step5

 Step 1: Is the software function intended for a medical purpose?

o Step 2: Is the software function intended for administrative support of a health care

facility?

lifestyle?

o Step 4: Is the software function intended to serve as electronic patient records?

o Step 7: Does the Device Software Functions and Mobile Medical Applications

Guidance apply?

At the end of the Digital Health Policy Navigator, there are resources to learn more about
the FDA's device digital health guidance documents and to engage with the FDA to receive
feedback (see Resources).


https://www.fda.gov/medical-devices/digital-health-center-excellence/digital-health-policy-navigator
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TbrAHTIT —IXEE,. BFILER. R LERE fi EEMIET — X > X7 L (MDDS)

BB ATIY —IZYUTEEESEWESIZ. 4207 Y AT 4> 3P R—F (CDS)

7o L TWBHE D H & T,
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e HLLIZIDADDEEFTRTEHLLTWEEHEE, BZ O EEEBME L5,

B

Is the software intended for use in the diagnosis, cure, mitigation, treatment or

prevention of a disease or condition?

®@ @ ®0

Administrativ c Record  General MDDS
Wellness

Exempt Software
Category?

Meets all 4 Clinical

Decision Support
Criteria?

00600

Medcal Sppon ng hea Ilh are No reliance
information  professiona

(Likely) Non-Medical

(Likely) Medical

Device

From Mayo Clinic

Device
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VENTURES

ROCK HEALTH ADVISORY'S INNOVATION MATURITY CURVE ROCK
Plotting buzzworthy developments based on research, funding, and partnerships activity HEAL+H

Value-Based Care Enablement Retailers as Providers

High

Data Interoperability
Al in Healthcare %

v - - - L -—p

RN Table Stakes

Potential pathways mature

VOLUME OF ACTIVITY
Moderate

Caregiver Solutions IR .._  Innovations may take
Digital Obesity Care
© - - >
2 Niche
E Food as Medicine \
- . Fad
«
Nascent Emerging Developing Calibrating Mature
MATURITY OF THE MARKET
Source: Rock Health analysis ©2023 Rock Health

https://rockhealth.com/insights/digital-health-at-the-turn-of-2024-tracking-developments-along-the-innovation-maturity-curve/ 13
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FDAD & 258 0] # J&15 | 7-Al-enabled Medical Devices 7 /31 X : 6924

(2023F78 5. FDARRK)

FDAZRE H 5 Y — 3 : GE: 52

« 510(k): 668 (+168 since last year) SIEMENS Siemens Medical Solutions: 36
« De Novo 21 (+3 since last year) Canon Canon: 22
+ PMA 3 (unchanged) aidoc Aidoc Medical Ltd: 19
LUNITED 8 Shanghai United Imaging Intelligence Co. Ltd: 12

PHILIPS Philips: 12

SAMSUNG Samsung:9
@ zebra Zebra Medical Vision Ltd: 9

IIIIIIIIIIIIII

x>z . Viz.Aj, Inc: 9
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AT % RiZiee & L TERYD AL, ERPe Y —EXRZHFEOHH = —XITEhtE TREI
T 5D REEL,
« HREZY—RESHEDH L IIRER - EEREEEHNZILD
e Siemens Healthineers, GE HealthCare, Philips, Medtronic, Leica Biosystems, Butterfly Network,
Inc., Hyperfine, Intuitive, Tympa Health Technologies Ltd, Microsoft, Google, Amazon Web Services
(AWS)).
e DIRE BT T /LAl as a Medical Device (SaMD)
« CMSOANL v Y ZERFL, REERAZESTZET L,
 HeartFlow, Inc, Paige, Tempus Labs, Inc., Viz.ai, Cleerly, Optellum, Perspectum Ltd, Biocogniv Inc
#hZ4r % L < (% Value Based Care (VBC)
- BULWEEREIXMEIE - R ZTEDHEE. Bt EEESEELS T —EXIIN L TEILD
T—2X
« HRZY— ! Akt - EEREEESE
* Paige, Atropos Health, Subtle Medical, inHEART and Viz.ai
T—REV AR TR %EEETIHENTAZTERD L IJEMETRAET 2ETIL
o BRERFABROBERVBEALEIERT 2720127 — X %8R5T
e HRLKXT— ' Pharma’ & DB
BE&:Qrvya—v— (BF) IJEERT, VXAV FHER 2z
EEY—EXDO—FLE LT, MERRET7LANREEINDS
e HRARY— . AV 21— —
e Cleerly and OURA

Leo Grady @ st

Founder and CEO of Jona

$
O

Founder and CEO

Jona - Full-time

Aug 2022 - Present - 1 yr 6 mos

New York, New York, United States - Hybrid

CEO in Residence
Breyer Capital
Nov 2021 - Present - 2 yrs 3 mos

CEO
Paige
Feb 2019 - Oct 2021 - 2 yrs 9 mos

HeartFlow, Inc
6 yrs 10 mos

Siemens Corporate Research
8 yrs 9 mos
Princeton, NJ
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@HeartFlow@ A AETILR&TEE (SPACEBRETRFER L V) '

Predictable and Attractive SaaS Model Combining Fee-per-analysis @

and Base Subscription Layers

Historically successful business model incorporates hybrid approach of fee-per-analysis (consumption based
at a fixed per test rate) and enterprise software suite subscription (annual bundled contract)

Revenue Model

. * Positions HeartFlow to be an indispensable
Fee-per-analysis Products
: o FFRCT partner for the development of CTA +
W for delivery of FFRcTtand | Plague HeartFlow diagnostic programs & treatment
— Plaque’ pathways
* Facilitates engagement of HeartFlow for all 2021-2025 Plan
L. CTAs performed by a hospital / health systen
Subscription Rroducts - ' '
] ® PreRead * Facilitates appropriate penetration of FFRcT /ﬁ
provides access to * Myocardial Insights based on CTA volume $600 $525
bundle of advanced * Planner

product features ® Enhances customer workflow and efficiency Revenue $400
supporting growth and adoption of CTA

($ millions) $200 o Siooy 2 .
Comprehensive engagement with customer sites drives land, retain, and expand strategy G0 =
\ / 2020A* 2021E* 2022E 2023E 2024E 2025E
1. Plan assumes Plaque is initially included in the annual subscription bundle. However, the mid-term goal is to un-bundle on a fee-per-analysis basis similar to FFRcr. /ﬁ
100% ~78%  ~82%  ~B5%
80% ~69%
Gross Goe s
Margin 40%  33%
=~ i
0%
\ ) 2020A% 2021E" 2022E 2023E 2024E  2025E
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Software is eating the world. ﬁ.% tJ~ E:) 3

More than 10 years after the peak of the 1990s dot-com bubble, a dozen or so new Internet
companies like Facebook and Twitter are sparking controversy in Silicon Valley, due to their
rapidly growing private market valuations, and even the occasional successful IPO. With scars
from the heyday of Webvan and Pets.com still fresh in the investor psyche, people are asking,

“Isn’t this just a dangerous new bubble?”
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The era of Artificial Intelligence is here, and boy are people freaking out.

Fortunately, | am here to bring the good news: Al will not destroy the world, and in fact may save

it.

First, a short description of what Al is: The application of mathematics and software code to teach
computers how to understand, synthesize, and generate knowledge in ways similar to how

people do it. Al is a computer program like any other — it runs, takes input, processes, and
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Generate Biomedicines
Enveda Biosciences
Inceptive

Evozyne

BigHat Biosciences
Suki

Corti

RhythmX Al
EvolutionaryScale
Atomic Al

Memora Health
Infinitus Systems
Abridge

Ambience

Xyla

Vald

Nabla

A-Alpha Bio

Hyro

Paige

Retrace (Enterprise Systems (Health...

Allara Health
JURA Bio

Pictor Labs
Hippocratic Al
Arzeda

Kaliber Al
Redesign Science
Atomica Al
Huma.Al
Woebot Health
Profluent

Model Medicines
Atropos Health
CueZen

Cass (Clinics/Outpatient Services)

Cherish ( Other Healthcare Technol...

Glass Health
Jona

Ordaos
OhMD

ISHI Health
Synthetica Bio
Upheal
Co:Helm
HOPPR
SOAP Health
AuxHealth
Uplift Labs

50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

Enzyme
Fullpower-Al
Nextnet

Spike (Other Healthcare Technolog...
Genzeon

Empirical Health
NeuroX1

Rapid Claims
Shasta Health
Thread Medical
Bionl
Converse-Health
Aiberry

Aiva

CerebraAl
Dionysus Digital Health
Inference Analytics
Vincer

Assort Health
Athelas

Avari XR

Caspar Al

Diffuse Bio

Elomia Health
Gabeo.ai

INF Care

Kai (Healthcare Technology Systems)
Marwell Bio
MDClone

Menten Al

Mira (Healthcare Services)
Pieces

Preteeth Al
ProteinQure

Ryght

Sama Therapeutics
Segmed

Tag.bio

Thirty Madison
UnityAl

UpDoc

Variational Al
Verbal

Weave

Wysa

XP Health

ZipBio
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