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China at 70—pomp and protests
The Big Tech and the state gird for battle
- Europe’s anti-populist backlash
ECO nomISt What would Trump's gators cost?

Masters Y-
of (he "
universe

How machines are taking
over Wall Street

Open-source computing
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the smartphone boom that has A Al

* ;E + E P‘] ij: E ﬂi.’. i‘ﬁ % taken place over the past decade. | | jf‘,,\_.-""w'j . ?Y:ﬂ

Open-source hardware, such
S = () z " as RISC-V, may lead to a similar
*Iljl‘ *1uﬂg;r ;k° expansion of other devices in the

decade to come.
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54% 32% HRE 13%

BRIEA TERIE:

Hitt
13%

ESEY
54%

By Ella Koeze Original sample was made up of 671 authors of a random selection of 175 papers selected

By Ella Koeze Authors who are current undergraduate and graduate students are included in the totals for
¥ _ & _ & _ from the over 1,400 papers presented at NeurlPS 2019, a top A.l. conference. None of the 128 researchers
stages of their careers they've reached but not later stages. Post-graduate work countries are based on : : ‘ , s L < ¢
) . T ) represented here are current students. Post-graduate work countries are based on where the researcher
where the researcher lives, not where their company or institution is headquartered. Data is current as of the , , L A v . ) _ .
lives, not where their company or institution is headquartered. Data is current as of the first quarter of 2020. |

first quarter of 2020. | Source: MacroPolo
AISSIanCe IFaure Source: MacroPolo
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Fabless companies

Source: Andreas Olofsson, Intelligent Design of Electronic Assets
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Serge Leef, DARPA, Automatic Implementation of Secure Silicon, SIGARCH Visioning Workshop, 201!
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® RISC-V : FEKIPRY A AIFRIEZL
4« RISC

Instruction Sets Want to be Free!

Field Standard | Free, Open Impl. Proprietary Impl.
Networking Ethernet, |Many Many

TCP/IP
0OS Posix Linux, FreeBSD M/S Windows
Compilers C gce, LLVM Intel icc, ARMcc
Databases SQL MySQL, Oracle 12C,

PostgresSQL M/S DB2

Graphics OpenGL |[Mesa3D M/S DirectX
ISA 2 | x86, ARM, IBM360
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RISC-V v.s. X86/ARM : AHilfaz:

(
" o FFiS# (Open & Free )
IS ESRIZERINT < o —_[j:xary ( Licensable )

=H *[h/\?z*idzii_ﬂt o 7 ( Closed )

<
mEmit (1) 2 (3, PRI
EYE FRGEEMET | SENOIRT | HHM0ET (R EHESER)
_ Tk 5/ SiFive/ &
FRRBENESE RSt ol NVIDIAR) BHH . @ 9
(RISC-V) SRV S E - RISC-\/ghEss

TIRNNESE ICIVESPE Ev el BT ARMERH Y o) e
(ARM) fICortex-A76% [ No ISl £/

HANESSE IntelfJAMDE] e
(x86) (855

David Patterson, A New Golden Age for Computer Architecture: History, Challenges, and Opportunities, 2018
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PYMTL, ...
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Front End: Design = NetList

Yosys, abc

Back End: NetList s GDS Layout

Qrouter, OpenTimer, Magic,

Graywolf,

RePLAce

FGR OpenSTA

SE EDAZR/4:

Icarus Verilog,
Verilator

RISCV-DV

Taped

A

____language | Synthesis § Simulator | verification i

Verilog, | | Chisel, PyMTL,
VHDL || PyRTL, MyHDL
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WER10(EZ

Tool Chalin

Qflow,
> OpenRoad,
VSD
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" =& OpenSparc T1, i CPUIRFEIRIT,
M E #230 {EB0IXilinxk Cache H9MNHChiselFF&Z%
FRIET BHFR BRI &
At Eln =] Veri Og Chisel

BEREREE B WFA/ME &£ (FEHChiselEfLabeled
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FEBEEXILL : 8UE vs (E5E

o itB—4Chisel BERMERAZRIEBNE TARITHZ TS

Vivado 2017.01, FPGA £25 xc/7v2000tthg1716-1

Frequency/MHz 135.814 136.388 (+0.42%) 154.107 (+13.47%)

Power/W 0.770  0.749 (-2.73%) 0.749 (-2.73%)
LUT Logic 5676 6422 (+13.14%) 2594 (-54.30%)
LUT Storage 1796 1264 (-29.62%) 1492 (-16.93%)
FF 4266 3638 (-14.72%) 747 (-82.49%)
LOCS 618 470 (-23.95%) 155 (-74.92%)

o BIEARDZEAIERARGE

2




GTRIARSZE) 60RF5T
. 20195F1 B

THE AL RS kT DOI.10. 7544/issn1000-1239. 2019. 20180771

Journal of Computer Research and Development 56(1). — . 2019

o BB FF & SR AR RISC-V

gt 1,2

AN 7= 1.2 , 11,2 A 1.2 - > ] 1.2 AN At = 1.2
R TK x| 75 W % wE 0 O ) E Al
PO R HLMS AR 254 [ K S e A O R 2 BT S EOR B 5 ) dE st 100190)
S(hEBABE R db st 100049)

(vuzihao(@ ict. ac. cn)

Practice of Chip Agile Development: Labeled RISC-V

»

; 7 1.2 : r : 1.2 : T 1.2 i 1 1.2 2 | M 1.2 } ) : 1.2
Yu Zihao'* . Liu Zhigang' **. Li Yiwel"*. Huang Bowen', Wang Sa'*, Sun Ninghuit'"*. and Bao Yungang
Y(State Kev Laboratory of Computer Architecture (Institute of Computing Technology. Chinese Academy of Sciences) .
Beijing 100190)

*(University of Chinese Academy of Sciences. Beijing 100049)
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myron2009 Add Hbird EV Kit Picture

M boards Add Hbird EV Kit Picture

i doc Add Hbird EV Kit Picture

W fpga Add Hummingbird EV KIT File

i prebuilt_tools Update README.md

M riscv-tools minor updating

i rtl/e203 minor fixing

i sirv-e-sdk update the jtag id to nuclei ID

mtb fixed a minor tb issue 3
i vsim Update README md _T\°°f'f..°-sf fe'_'.i'.' m"'"m P iy i K
E) .gitignore update ignore list

] LICENSE minor updating

=) README.md Add Hbirdkit Picture

&) bookZpicjpg add the new book pic

[E) bookpicjpg upload new pic

RTL of an open-source GDSII
RISC-V core (E203) w/ SIMC 180nm
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System Emulation and Prototyping for RISC-V Environment
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T a
7ynq [ARM Cortex—A9J [ DDR3 ] Ul;iET SISDPIl)
ARM SoC 3 .
EEHO \ Dual Core Controller OB CEN
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Rocket-Chip RV64GC Single/Dual Core @ 50-100MHz
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SERVE.r : (KR ARISC-VE2 R A ERISIFTES

FHIRH Y2 R G ERR RIS

;?T‘:‘"E,%ﬁ [ ] [ ] [ ] permitted by applicable law.

he programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in /usr/share/doc/*/copyright.

root@rv-hfu-01:~# uname -a
=i GNU Toolchain (gcc, gdb, etc.)

Linux rv-hfu-01 4.19.0-00056-g3735af2 #1 SMP Wed Jul 24 22:08:39 CST 2019 riscv64 GNU/Linux
1’]"&*5‘%4
oot@rv-hfu-01:~# ip addr show ethO DAACRIERLAS bl :

P: ethO: <BROADCAST,MULTICAST,UP,LOWER_UP> mtu 1500 qdisc pfifo_fast stg
é ; O link/ether a6:b2:91:23:3b:e5 brd ff:ff:ff:ff:ff:ff -
T A Llnux Kernel inet 192.168.100.10/24 scope global eth® zt:ﬂjﬁfr.é IPVG HAE. . . . . . . . : feB0::51le:57d0:aefc:leacks
valid Lft forever preferred lft forever IPv4 fiit . . . . ... .. ... :192.168.100.20
TR : 255.255.255.0

inet6 feB80::adb2:91ff:fe23:3be5/64 scope link WU, | T
valid_lft forever preferred 1ft forever MR s e mr e nm
oot@rv-hfu-01:~# ping 192.168.100.20 ol RFEMSE AN 1
PING 192.168.100.20 (192.168.100.20) 56(84) bytes of data.
b4 bytes from 192.168.100.20: 1cmp seg=l tt1=128 time=0.672 ms BERE ... L0000 0oL ﬂ.tﬁ'E.l%ﬂT:%?%

LinuxizFrEEDebianS (AR 5t

S

“V

5|1 SiER Berkeley BBL or other boot loaders

WIS Rocket w/ LvNA option

4 bytes from 192 168 100. 20: 1cmp seq—2 ttl= 128 t1me-0 542 ms ERESFRER DNS B4 . . . . . . L

T JIE,L,U(W 1B NI




SERVE.c : =¥ EShRE

( BETRE ) (g | (REESFPGA) (1 REEMRSN
7 )\( 2\4/J\HT.|- Scale‘OUt lgi . Ji?:b& RSZ.EE:“LJ\ EK-L-I'-#;-
\_ ZqE'.MEHE% ) ) Eﬁ*ﬁbugﬁbb ) ] : %‘Zl:HEH;E )

- N e =\ [ N
RS A SRELNR | [ rv-prototype-
\@ﬁ:ﬂi r\ﬁm) : {Eéljﬁa e AN as-a-Service )

Ke Zhang, Yisong Chang, MingyuChen, YungangBao, and ZhiweiXu. 2019. Computer Organization and Design Course with
FPGA Cloud. In Proceedings of the 50th ACM Technical Symposium on Computer Science Education (§/GCSE2019). 927-933.



@ BT Eey%: OS, Compiler, ...
s REZISH=1EX

— HMEIEH (Linux, LLVM): extended ISA, sensor drivers etc.
— TNBEERME (Linaro): languages, libraries, IVM, DBMS etc.

— AR /3ERFESR (Android): APIs, Ul etc.
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patches upstream ~
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Ay e s 50 -
gone to alrm tirely pa % 50,217 =~  MonthlySoftware .

N Wikipages  \  Releases : 4 .o

May 15 t
wn Now

-------

E" Million ey

COMPILER INFRASTRUCTURE

Image Source:


http://events17.linuxfoundation.org/sites/events/files/slides/From 96Boards to the Cloud.pdf
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Zhang et al., Computer Organization and Design Course with FPGA Cloud, S/GCSE, 2019.
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%EﬁﬁﬂﬂSOClb\H’ %n, ( NutShell )

EH A S92 TR IK I 4%
RV6AIMACIES & |, FF

RALIRFTTEES 0 STF

M/S/USF 2%
512IGBTB , 16ITRAS
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5Ll 155 /43Ecacheis
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% 1ESDRAM . SPI flash.
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tefen

% COM3 (USB-SERIAL CH340 (COM3))
3 reverved. B oo reser Terminal Sessions View Xserver Tools Games Settings Macros Help

= . W B v * o X ©
> FIMI8308 Sesson  Servers  Tools  Games Sessons  View  Spit  MubExec Tumnehng Packages Settings  Help Xsever  Bxt
a # 2. com3 ERIAL CH40 (€
< 3140 SounDPs (1p]=30008) e E— INSTRUCTION SETS WANT TO BE FREE
A v &« Linux version 4.18,0-ga403! -dirty (yzh@
9700k 10.30.6.134 (wanghuaqi: b % 3 5 i
= . NSl oo tconsole [earlyd]
-] 110044ATTI000 M £ e e Cl 1 hitial ramdisk at: Ox( ptrval ) (1145856 bytes)
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