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Open source Is creative destruction

o MERIEFENl (Software industry) I FREFEME (Open source industry)
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At last — a computer program that
can beat a champion Go player pag484

ALLSYS TEMS GO

CONSERVATION

SONGBIRDS SAFEGUARD WHENGENES ~ «nv -f-
ALA CARTE TRANSPARENCY ~ GOT ‘SELFISH’
Mlegal harvest of millions Don’t let openness backfire Dawkins’s calling
f Mediterranean birds on individuals card 40 yearson
L -1 L L) L 13

ALL Systems Go

At last — a computer program that can
beat a champion Go player
Nature 2016.01

AT B BRI CAIPEAR

‘.' PRICE S8.99 THE OCT. 23, 2017

F_W YORIiER ;

DARK FACTORY

The robotics revolution is changing what
machines can do. Where do humans fit in?
The New Yorker 2017.10

ROBOT- PROOF

HIGHER EDUCATION

IN THE AGE OF

ARTIFICIAL INTELLIGENCE

JOSEPH E. AOUN

Robot-Proof

Higher Education in the Age of
Artificial Intelligence
MIT Press 2017.08
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BeII Labs N 1961 (Courtesy of BeII Labs)

Punch card, 7-3/8 by 3-1/4 in [187.325 mm by 82.55 mm]

1961FHICTSS (Compatible Time-Sharing System) F119658&EAYMultics (MULTiplexed Information and
Computing System)
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Ken (seated) and Dennis at the PDP 11

Ken Thompson and Joe Condon

Kenneth Thompson #0 Dennis Ritchie ZE Multics #0 CTSS fy&E8E F, F 1969 T/ NEITEH F F A UNIXER %,
JEF1970F & NiE1T,



;Wt
i
=
3

SIRIERSTE

PROGRAMMING
LANGUAGE

Brian W.Kernighan ¢ Dennis M.Ritchie

Doug Mcllroy and Dennis Ritchie, May 2011

19734F, Dennis Ritchie A& C1B8E, AXRNERKRALCEIES HSHI UNIX, HIL4E T UNIX Version V,
19744, Kenneth Thompson #1 Dennis Ritchie &5 fJ“The UNIX Time-Sharing System"#£Communication of
ACMEX R, IEREIMNTIKEE TUNIXR S,



1970 1980 1990 2010

agonFly BSD 48

Marthew Dillon

BSD family

Theo de Raadt

Bill Joy

Microsoft/SCO

. J“in“ Linus Torvalds

Andrew §. Tanenbaum

Bell Labs: Ken Thompson,
Dennis Ritchie, et al

Sun/Oracle

System Il & V family

Unix timeline, from Wikipedia

SOME PEOPLE

BY MOV
unix Book Units have all of the
virtues and none of the vices of fit-
ment furniture. They are as modem
as movies and as classical as Greece:
house books elegantly and economi
cally: stand up to anything

unix make moving not pain but
almost pleasure, and are ecasily
moved from room to room, upstairs
or down.

Limited oak means less wnNIx
they ’re not expensive, only hard to
make. For news of uNIx you
should complete the coupon hcf(w
and post quickly (14d. stamp, un
sealed) to PHOEN

Herts, or call and see
at our Showrooms, Chandos Ph

London, W.C.2.

W OEE A A R O W O W - e
Send me please free amd post free the UNIX
llustrated Folder.

NAME AND ADDRESS

U N 1

Roller 0.5

U N
EXTINTOR DE INCENDIOS}
\__’/

: u

ﬁ MODO DE EMPLEO
% | QUITAR L PASADOR DE

S DGR B DIFUSORA l‘“"‘m
§{ WS |LAMAS Y APRETAR LA M2

ARA SER UTILIZADO '“3 ot

M ELECTRICA HASTA S
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« Unix: 1970 Bell lab, AT&T. Free to share and use.
IBM: AlX, HP: HP-UX, Sun: Solaris

«  BSD Unix: Unix distribution from UC Berkeley
\ETHOR

* Law case between AT&T and BSD

«  Microsoft: 1975 Bill Gates & Paul Allen
e MS-DOS, Windows




Richard Stallman BYZEZE R FLEL3E Emacs A1 GNU C 7R

B EIHIFATIE, 79 Copyleft W& FF#aH — &R

o

%

ok

4

T ATHYIE B5 o

The valus of the conpater
The feedback we s of people who

say they Two surprising

thims ase apparest,

B; (le

anount of royaitie £ s to hobby!
makes the time spent of Altair BA an hour.
y of hobby: st be aware, most
Hardwaro must be paid for, but soft-

of you steal y
ware is something to share. Who cares if the people who worked on

it get paia?

Why is this?

What hobby.
inding all bugs, docwnenting his pro-
s, ne bo:

6800 APL, but there i
re available to hobbyists. Most

Mat about the guys who re-sell Altair BASIC, aren't they mak-
ing money on hobb Yes, but those

to us may
Dad nme, and should be kicked out of any club mocting they

Albuquerque, texico, 8710 t han
being able to hire ten programmers and deluge the hobby market with

SR
Bl Dits

Bill cates

General Partner, Micro-soft

Linus Torvalds, Z>x=#F/RFEEA, “Linux
BAAKIZITRIEESE . BV TFHfRERKZEDT

BEr S{ERIGNUB R AEIFANE (GPL) 2t F&AXER Mg

A&
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GNU & Linux

e 1984.1 Richard Stallman, MIT, GNU(GNU’s Not Unix) & Free software movement
» 1985: FSF Free Software Foundation

« 1989: GPL GNU General Public License

« 1991: emacs, gcc, gdb, etc. But not kernel(Hurd)

* 1990: Linus Torvalds, Finland

* 1991: First edition, Linux 0.01

o 1994: Linux1.0, faster and more stable than Unix

e Distributions: Ubuntu, CentOS, Debian, Fedora, openSUSE...

Desktop

Web Server

Supercomputer
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Open Source Software & Free Software

e 1997: The Cathedral and the Bazaar - Eric Raymond

 1998: Open Source Initiative, OSI X?AG'!_ '5%”1

THE CATHEDRAL & THE BAZAAR

« 1998: Bruce Perens, Open Source Definition

« 1998: Netscape open source Netscape Communicator
Mozilla & Firefox

e 1999: Acquisition of Netscape by AOL

Comparison

Philosophy Pragmatic
Hacker culture Moral neutral
|dealism Business friendly
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« 1991: First edition Linux 0.01, release every week, accept feedback and contribution
e 1992: Linux 0.96, 40,000 LOC, 1,000 users

« 1993: Linux 0.99, 100,000 LOC, 20,000 users
e 1995: Linux 1.2, 250,000 LOC, 500,000 users
e 1997: Linux 2.1, 800,000 LOC, 3.5M users

e 1998: Linux 2.11, 1.5M LOC, 7.5M users

e 2020: Linux 5.7, ~28M LOC

* 1995: ‘a patchy’ to NCSA

e 1999: 57% web service

« 2005: 70% web service

« 2020: ~37% web service

* Linux + Apache vs. Windows NT + IS

Revolution OS(2001)
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The Apache Software Foundation (ASF)

« 1999

« 350+ projects, 8000+ committers

« 813 individual members

« All volunteer community

« Apache way: Community over code

FOU

ANGE4 A ¢ * Daffodil
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" B s i Bmanw @xnet NemoNLPGwt  gmy
p ~ RAT agle” L
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- . o
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% / ‘ APACHE %
XK Voo 6K
TOMCAT \

http://apache.org/foundation/
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THE

L LINUX

FOUNDATION

« 2000
* 1000+ members

e 100+ projects

 CNCF, FLAI, Hyperledger, RISCV
* KubeCon

="\
J5 g |
- |I-"--..__ h

“[ HYPERLEDGER

'r——__'—“' ELOCKCHAIN TECHNOLOGIES FOR BUSINESS

kubernetes



Google

« Very open to open source
« 2000 + open source projects




redhat

1995, Bob Young
1999, Go public on Nasdag

Red Hat Enterprise Linux 1B
CentOS || R
The Open Organization - Jim Whitehurst, CEO R CPEre
| ORGANIZATION
O -
PRESS RELEASE W :FFWECZEQR
| ERFRHAREETE
IBM Closes Landmark Acquisition of Red e

Cloud Future

@ﬂ‘l!k HiRE
CHINA MACHINE PRESS

Hat for $34 Billion; Defines Open, Hybrid 5 }
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1998 - open source initiative - 2018

RED HAT TO ACQUIRE
CoreOS

« rednat | @ core Microsoft  GitHub

20184 1H 201846 H 20184108 20184 10H
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China was open source consumer before 2015

«  Apache Kylin: 2014.11, ebay Shanghal research center.
« JStorm: 2015.11 JStorm to Apache Storm and Alibaba join ASF
« ASF: 19 projects from China, 12 graduated projects and 7 incubating projects

Graduated: CarbonData, Dubbo, Eagle, Griffin, HAWQ, Kylin,-RocketMQ),
ServiceComb, ShardingSphere, Skywalking, APISIX, loTDB.

Incubating: brpc, DolphinScheduler, Doris, eCharts, MesaTEE, TubeMQ, WeexX.

 The Linux Foundation; Harbor, TiKV, Tars, Milvus, etc.
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. Apache Dubbo, Apache RocketMQ, Apache Weex, Ant-design, Arthas, Nacos
. Apache brpc, Apache echarts, Apache Doris, Apache MesaTEE, PaddlePaddle
. Tars, WeUl, Angel, Mars, WePY
. Apache ServiceComb, Apache CarbonData, Harmony OS, MindSpore, openEuler
: TiDB, TiKV

E2%:5° | BaibER | SV | Tencentmi




itHub 2020

5| I HHEKE Top 20

# 7] = 4 REKE E57% issue openissue  open pull pull review merge pull star fork
0% comment comment
1 pingcap/tidb 210.1 5,831 53,022 2,801 4,969 10,928 3,459.2 4,862 1,052
2 ant-design/ant-design 193.3 23,620 32,026 4,836 3,131 3,320 2,130.7 12,709 8,052
3 PaddlePaddle/Paddle 127.4 4,842 15,329 2,256 5,656 9,625 3,478.2 3,574 786
4 tikv/tikv 81.7 2,593 17,817 997 2,019 5,547 1,279.9 2,129 434
5 apache/shardingsphere 9.3 5,267 9,055 1,713 3235 1,858 2,539.5 3,834 1,443
6 apache/incubator-tvm 70.4 2,148 7,961 437 2,112 8,506 1,540.1 1,454 662
7/ pingcap/docs-cn 65.1 532 8,202 96 2,965 6,959 2,315.9 140 320
8 apache/incubator-echarts 64.2 11,638 7,650 1,620 324 346 194.5 6,664 4,463
9 pingcap/pd 60.9 437 13,325 667 1,667 4,972 1,297.7 214 224
10 alibaba/nacos 59.9 9,956 7,042 1,640 706 827 410.0 6,347 3,450
1 NervJS/taro 54.7 7,469 9,339 2,231 917 135 551.5 5,250 1,012
12 youzan/vant 54.2 9,806 4,897 1,661 715 201 554.4 4,672 4,502
13  pingcap/docs 53.9 314 7,014 64 2,736 5226 2,257.8 90 164
14  ElemeFE/element 52.7 11,749 4993 1,762 297 10 33.3 6,853 3411
15  apache/skywalking 51.9 5,556 6,783 1,084 860 3,455 583.4 4,201 1,471
16  PaddlePaddle/PaddleOCR 47.9 9,394 4,039 1,033 573 622 420.0 8,430 1,664
17  apache/incubator-dolphinscheduler 47.1 2,588 9,364 1,269 1,407 730 902.7 1,835 909
18 apache/apisix 45.4 2,923 5,855 1,109 1,029 3,383 715.0 2,496 579
19  seata/seata 45.1 7,339 3,754 785 517 1,805 313.5 5261 2,296
20 pingcap/tidb-operator 45.1 425 8,627 703 1,498 3,683 1,172.1 240 140

KB GitHub 2020 #1FRE#k &, 2021-02.



GitHub 2020 sbE W FBIIE S EHT—"15

~77

# VNG BIAE A=ES issue open issue open pull pull review merge pull star fork
comment comment

1 Alibaba 1,571.1 1,496 130,558 33,947 29,097 22,615 17,471.6 216,980 68,864
2 PingCAP 778.4 151 139,255 8,138 25,401 61,538 18,880.4 18,008 5,058
3 Baidu 671.2 540 55,265 12,592 20,720 23,380 13,4759 70,960 22,148
4 Tencent 432.3 388 21,446 8,599 10,264 2,870 7,088.8 69,198 19,348
5 JD 153.0 74 20,126 4,504 4,483 2,043 32142 13,119 3,316
6 Huawei 101.8 200 10,322 1,709 2,930 3,867 2,005.2 8,758 3,168
7 DiDi 89.4 63 3,114 1,290 827 207 508.7 20,489 3,907
8 Youzan 88.6 58 7,259 2,760 1,409 634 1,068.1 9,509 5,820
9 Bytedance 59.2 ) 1,973 645 785 659 514.9 14,034 1,671
10 WeBank 57.9 59 2,197 718 3,501 596 2411.9 5,225 1,902
11 Xiaomi 50.4 98 1,767 1,604 1,007 3,001 691.6 5,823 1,760
12 Meituan 46.9 68 1,356 564 305 117 147.0 10,879 2,573
13 Bilibili 427 51 1,306 446 132 52 66.4 10,278 2,295
14 360 39.8 147 1,769 810 441 40 231.7 8,105 1,914
15 Juejin 39.5 26 3,866 578 661 3,624 546.9 4,208 810
16 CTrip 36.9 25 2,346 537 216 276 130.5 6,196 2,562
17 Linux China 34.1 16 226 10 3,862 11 31233 482 302
18 Netease 25.0 119 1,603 777 313 32 149.6 3,880 1,445
19 Deepin 18.6 267 2,555 931 326 21 132.7 1,339 821
20 Qunar 7&L 43 113 54 56 10 9.9 1,653 478
21 Vipshop 7.1 14 112 127 66 0 14.0 1,604 421
22 Douban 37 41 98 43 158 58 128.6 508 99

KB GitHub 2020 #1FRER#k &, 2021-02.



College students turned OSS leaders

Sage Well (University of California, Santa Cruz)
Know for: Ceph
Now: Red Hat

Matel Zaharia (UC Berkeley)
Know for: Apache Spark and Apache Mesos
Now: Stanford

Chris Lattner (UIUC)
Know for: LLVM, Clang, Swift
Now: Google Brain




| URAY

Z=K (CMU)
Know for: MXNet
Now: Amazon

B& K25 (University of Washington)
Know for: XGBoost
Now: CMU

=175 (UC Berkeley)
Know for: Caffe
Now: Alibaba




What Is open source ?

The Open Source Definition (OSD) is defined by Open Source Initiative (OSI)
Distribution terms must comply with the following criteria:
1. Free redistribution

Source code

Derived work

Integrity of the author’s source code

No discrimination against persons or groups

No discrimination against fields of endeavor
Distribution of license

License must not be specific to a product

License must not restrict other software

10 License must be technology-neutral

© 0 N®UAWN

Derived from the Debian Free Software Guidelines (DFSG) by Bruce Perens.

https://opensource.org/osd
https://www.debian.org/social_contract#guidelines
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Linux Foundation Al Landscape
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Use a Combination of Iterative, Experimental Approaches

Design thinking

X-Ops
Backiog  Execution (12 * DevOps / DataOps / ResOps
MNCIBAEIBaIL
EHEITRE

Sprint Plannin
Ideate " "

Abstract

Shippable
Review Increment

S
g

Concrete

Customer Problem Customer Solution

Design Thinking Lean Startup

> Gartner

’ZETTJ}1’F3¥7§ ° @
1) T\, . Cod 2

1‘0715*%7@ Commit e CD pipelines
A i iew: UISHRIZH] Create a branch o

«  Cl: BByphit SR Cl pipelines

- CD: KFE55BE (staging & production) 2 . . © ®

Opeh a PR



Open source workflow
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« 1999 FE B FILH LR ApacheEi B E£% (Apache Software Foundation, ASF) IERNRXIL, AFFRIHIRHZALR.

Organization

L]

Repository O

Pull Request

<:>Contributor

REASFRYIZIL R .

Administration

Officers

ASF Member

PMC Chair and

3 Members
Project

Management
Committees
(PMCs)

Committers

[

Developers
(Contributors)

EE LXHE.

Development
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CHAOSS is a Linux Foundation project focused on creating
analytics and metrics to help define community health.

What: contributions
made
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MUSINGS ON LINUX AND OPEN SOURCE BY AN ACCIDENTAL REVOLUTIONARY
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