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"ThBl ue Blomyks an i mport antte cpharrotl oogfy pervoogl ruat ninoinn gi
mmuni cation among all the enthusiasts, for ex:
ing the programming | anguages and those engine:
me g&esa yyw,oditapproach to collect them and deba
aknesses which changes against ti me. For examp
ientists are rare who wuswually knowt at hat i me
ongmiang | anguages were designed for experts. S

nguages evolved from a complex version to a na
vice programmers who making welapggdplciadadtoinens Nio

age starts, we can foresee new programming | a
r human! T hBe uBvoaciks e obfvi bhssand becomes more r e
olution in Al computinndg.alKe"etph eupbetshte. val uabl e

-YuniLn@gang

"Programming | anguages are the intersection be
di spensable role in the entire computing indu
ogramming | anguage, FORTRAN, in hyg5T himedrelryn, s
e computer industry has given birth to hundred:
wi despread use today. The evolution of progral

the history of thousands of human | anguages.

Programming |l anguages are also catalysts for te
technol ogy revolution, corresponding programm
+ for system software, J av anSactriivpet dfeovre | tolpeme We b

thon for machine | earning, among others.

I n the era of artificial intelliggeroerdtivan b
chnology brought about by these models is pion

unprecedented possibilitngwsadeos. the evolution

With the tireless efforts of numerous experts,
om China are emerging and are becoming a Vvibra
domestic software. The conmpng altd mgu aogfe st hien BGQhu
ghly significant for promoting communication

nds to support the developtient of programming

-Jianzhong Li
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Charter 1 Preface

l1.Blackground

Programming |l anguage can be considered the mot't
compiler technology reprlecEedtstthe A owdr itetcyhnmfl o
|l anguages are employed in the devel opment of ope
net work services, i ndustrial contr ol equi pment ,
service areascontni pmaus cauxmansitchre of the innovat
industry, t he contmnoome !l @xictrye,asandfthseggstentin
devel opment costs have been directly benefited f
| anguages and compil er technol ogi es. Currently,
programmi ng Inaan g unahgiecsh iins Ghnicongruous -wli a$fisthe c
industri al and scientific power.

The Ministry of I ndustry and | nf eYremat iPolnanTech
software and information technology services dev
"strengthened supply of basicioomppomgemmsi ngndang
devel opment frameworks'. Chapter 4 of the ' China
Paper (Basic Software Book) ', published by the
dedi c atuendnatrtohzei nigmport ance and devel opment trends
compil ers. The aforementioned documents demonst.
| anguabgated industries has been the subject of g
of development and accumulation in China, i nforn
economic sector, employing nearly ten million |
|l anguages as a fundamental towold.hAddi ¢caomad!| §, c o
gr owt h observed in emerging domai ns, such as |
manufactured chips, has introduced a multitude o

A review of historical data reveals that, i n cC

programming | anguages, t he f oucnhdaartaicdine rafz letdlydn i n f
degree of serendipity. The current |l andscape o
devel opment tool s encompasses both commer ci al |
opensource projects initiated bgi timeddirvi kvBelna | s .

commerci al praducts @nr odcdeddges tAdhdki tdiomestic soft
witnessing a trend of highly fragmented project
programming | anguage projects of diverse types &

and opensource communities.
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120uPur pose

Based on t hmebowaeRlk@C oiumidt i at ed t he coBnpuéd ati on
Book on Programmi n'g (Lhaenrgeui angaefst eirn B@HWilerras edi v bn@gst ¢

comprehensively collect active progriammGmign&angu

and

provide the industry with an objective panor .

Bl uBeo owki | | reflect t hdommegtriadd ansmitnugatli @amguafge pr

obj
sid

ectively as bpbpabspblspeptovedéorn ghe industry,
e in finding suitable |l anguages, and help pr

projects to coBookidt ébet a.elTehaes eRBll ueegul arly to tr

in the industry.

"Pract istuipproeatcahn'goi et he core conckRBepdknbferPibtO®C, a
this feature. Thebopalpealtdparnaehdidedei aeditthos wi l |
project qualifcocteéenongtexhe projfeceéesutbdoand is p
the editor only adjusts the page |l ayout. The per
best is the | anguage aduetchloarr.atWeo rm,o ptehd haharnaatoairgit
canrlkeksemted in the form that best sumitsdaeéde autt
ent husiasts, contributors, and potenti al user s.

I n order to keep the iBofooki mhticomtupuéeotdabe, ulf
rele&bdedPasdegr ammi ng Bad®kkRalde iBl ude secBoonodk edi ti or
Based on the experience of compiling the 2023 e
edition has the following updates:

Added English version. Twiel Chbhieskeednsle Eamgdt
with consistent content;
A i st of recommended contents has been add
application matetramdar diozdtaicohmhi ofatgr ¢ jhect pr
13l ncl £si bar i a
Projects that meet the following coBadoki ons cz¢

Wor kspace Repository:

1.

2.

The project is innentagregr iasved, mao mima iCiite yh adbry iar
The project meets the projedt; classification
The project is basically available and can b
I't is open to the public;
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5. The project is active.

The =editori alBo tdHoaasr dt hoef fB I nuael right of interpr
criteria.

14How t o submit

All projects Boaakwededpldfrnt ¢ch.e MBrlajeect s t hat meet
cans bl#meadt t he foll owing address:

https://gi-bcgd€ENPbMmf peetmaster/ projects

Add a directory with the same name as the proj.
introduction and other information in markdown
foll owi ng:

Project name
Project icon
Project homepage

Project warehouse

, Project classification | abel
s Project iin€@hiodeusced iaomd Engl i sh
Applicant contact informati on
The project introduction section is recommend:
format:
Targepl i cation scenario

Project features and design concept

B

Ex a mp(lseu c'he lal0") wor | d
Projestetgoal

For projects that do not provide an English ve
translate it independently and Bil nBmoorkp®irrad e iitt i
i mpossible to guarantee that the translation acc
provide a bilingual version with conpistenéescont
can be inserted in both the Chiné€sled 80ndikEredlsi R O


https://gitcode.com/ploc-org/CNPL/tree/master/projects
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1 11.25 inches, 96ppi), and the picture format ca

https://gi-bcgd€NPbMmtpketmaster/ projects/ sampl e

The Blue Book Widid user tfiomaiwisiz et BgoChi nese an

versions in separate volumes. The total l ength
version should not exceed 4 pages, arhe tfhenakEngl
sample | ayout is available at:

https://gi-bcgd€NPbMmtpketmaster/ projects/ sampl e

After you submit your PR, the editorial board
period, pl ease keep the projedittwalddr eesst aatd waelb
confirm that the project information is accurate.

options, you can talasno dchaBggmuwsruibara tte iwigt m proj ect ,
to have received permission from the project ow
Open Communi tsypl(aPyL QCh)e tpor adjiect name, icon and oth

15Project classification
Languagel asaejidctcati on tags:

Commer/€r ak

OpensoHbQilrocseed source

Genéeb8l

Accepti ng COmmmuatiiuttniod n

Languta@gsee Aplpeemgiaxge Category List)

Toolagsee ApTpoe@bdiexyory | i st)

Appl i aps alosnee -Appén driaddad sh )

Tool project classification tags:

Commer/€r ak

OpensoHbQlrocseed source

Accepti ng COmmmuathiuttniod n

Toovlagsee ApTpoe®@tdiexory | ist)

Appl i andssere ApMpepnidiidxada sh)


https://gitcode.com/ploc-org/CNPL/tree/master/projects/sample
https://gitcode.com/ploc-org/CNPL/tree/master/projects/sample/sample.doc
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Charter 2 Summary of 2024

Compared

from 2105 atnod t

f

6new

Pi kaPXtLhaog,

wi t h

he

projects,

t he
changes

2023

are as

editkor 4 waest i ommb eera sceefd

foll ows:

namel Scche@Gede IMdPNmiBhter pGelt et | s

1 pr ojreecnmowexdswiatnh f ¢ enve  porwon)egrc t

2 renamedLgpmgajse a ten almfnd LK nivgaos

renamed

avs i ting,

From January 1, 2024 to the time of
[:1 ow
Project Revissi Project Revissi o
AutLang 155 Ay a 639
Calcit 168 CovScri 14
DeeplLani 23 G°odel Sc 7
HV ML 32 Gol d$cihsemm 244
KCL 505 Kor al 25
Losu 73 MoonBit 1550
Naslant er p 137 NASL 2609
Pi kaPytH 206 Qing 27
Roar Lan 178 TulLang 324
Wa 506 XLang 1256

Since each project follows different rules (such as whether to use Squash, etc.), the

above data only indicasewhether the project is activeand should not be comparedth
each other.

F
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I'n 2@ 24 ramming | anguagénc Cimmnei mpdacgreinti s o
manactivities organized by opensource coemmunitie

forums for the first time, including:

I n March 2024, the 11t h OSf20ATICm, pwiotgh aYom qimgi
We{ member ods CtPLeOCpPproducer

5

Fi gl 2

In April 2024, nRleQOnphtbdmgzhou first

TTITT

. "“-*—'-;‘.tll::iiz 4
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I n October 2024, PLSXCarp aGarincii waalt eadn d nwanrh et hGe

Ten ®@mueme Communities of the Year"™ award

B

GitCode o o ° @ ®
5 Ve po 2024!6;‘9-1-#5 °
1024 BR RT3

G Gitcode

GitCodeFE+AHEARX

Dromara aizuda xuanwul ﬁiﬁ@f BERFE

2024 GitCodeFFiELL ﬁux@%e‘—star??gﬁi?-
G GitCode 1024

Fi g3 2

Se v eCPaIO@Be mbperroj ect s wer e-Sitmc!| Ldedl sicra pteie " G

G GitCode KeBEITINFRIEIETT

[] H g t ¥ Fiiterlow [ x I e @ry GMax <3 AIMRT . £ F

Easy | Omeh  Swsu WM ShopX0 ()Balicat APIBCOT [l-=— 48 Groram @GxDE EWRIliIFM
Qeasvrrans 2 oot TG 8., @Kooknet  Banaita @) ==l 77 I E3 &mica @Tg @

(3 MakuBoot o o BB @10 DATAGEAR  F.0#  [L]lanscPT  ofp -3

@ sgecev [Jopaa ENERGY @ [l oo Mol Free e o ] z T e= o @ K
$ ® G~ 9 W E B @wess @ P @Pot [T
@sTrEAN-uE @D 2o B @ ® S o Becorsste Q| @

vontmpn |
GRainbond jianmu B wE goetl [stien &P = A W varlet L2
miom. ] voeo O WP uscws R e fa
Fi g4 2

10



Blue Book on Programming Languages in China 2024

I n Novembteh@O3®R A2@& ogr anann gpysudie r u m, jointly
produced by KAI YURINEBHEa a SBiciPde C@LYED T t he

producer

HRiL

kaiyuanshe

COSCon'24
FhERERFEFS
B EL 10 ASE=EEE

© 2024 F 11 52-3 5 N >
5 e VR E = e o
ﬁ;mmw i

JOLENOR

Figh 2
This series of activities shows that the 1impor
machine of software industry is increasingly val

t hat PLOC can participate imnitwohils process and ma

11
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Charter 3 Project List

t ot2dd r oojfect s ar e

Auttang

Ay a

Calcit
CovScrinpt
DeeplLang
Godel Script
HV ML

Gol dfcihemeS
KCL

Kor al

Losu
MoonBit
Naslant er preter
NASL

Pi kaPython
Qing

Roar Lang
TuLang

Wa

XLang

i Bicd ku @ e d
l ows (in alphabetical

12

order ,

imetheamdd vef

regardl ess

each

of

Ch
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3.1 Aanhg

A
AUTO LANG

ProjTags Languag@pens Ml NTGe n eAcad e pCtointg i b u
LangUdasge [ Gener al

To d bsg I nteraerntea CodE RGeAtyetrladn o n
AppliAag il ndustry (AMutpd moEaibveed Be 4 o,t i GIs) ,
Graphic

Homepage | https://gbtaeldbtaemt aut o
Repositothttps://gbstaelbtaemt aut o

3.1.1 I ntroduction

Thhut @angiusaga programming | anguage for multiple

on RRuesatt.ures including:

Fl exiAdhddptt yt o snud tt((éGpd eRuesdq PytAuam, pShhel ldeset
mul tiplelayngtuage features and st,andard | ibra

Static and pdmytrgmmprcet ati on and static compil at
Ful |l Asuttaoc khhas its own standard | ibrary, REPL,
The Auatnogaamgebe used in the following scenarios

Aut oAd hdeescri ption. |l anguage for Ul

13


https://gitee.com/auto-stack/auto-lang
https://gitee.com/auto-stack/auto-lang
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Toolbar

Item 1 service

Item 2

lime BES51D

Item 4

Item 5 0x10

Item 6 e

Item 7

Item 8 ox14

Item 9

Item 10 Lk
0x22
023
0x27
0x28
0x2A
0x2C
02D
0x2E
0x30
0x3C
0x3D
0x84

messages

RSB
DiagnosticSessionControl
EcuReset
ClearDiagnosticinformation
ReadDTCInformation
ReadDataByldentifier
ReadMemoryByAddress
SecurityAccess
CommunicationControl
ReadDataByPeriodicldentifier
DynamicallyDefineDataldentifier
WriteDataByldentifie
InputOutputControlByldentifier
RoutineControl
WriteMemoryByAddress
TesterPresent

ContrelDTCSetting

K

d

< I < IO < NN < I < A < I < B < O < IR < B < I < I <

]

B SSHnA
ZHERIEEH
FRfEERTR
EMRZERER
EEDTCIER
TR

EHIRTE

£2i09

B

R (REHERNT)
ENRSTE SRR
BHGE
AN
LliEs ]

SAREF
ISHTREEL,
BHIDTCIRE

bottom pane

RN

- 0O

X

app {
left { list

center {
tabs {
tab ("service" ){

tab ("signals” ){

(item_list )}

tab ("messages") {

}
right

"hello"
"0.1.0"

project
version
dep(log, "0.1.0"

lib ("mymath") {

exe("hello" ){

link

{ text (“right pane"
bottom { text ("bottom pane"

Aut o Meam:age

link : log }

mymath }

Fig. 3.1 -1

service_table ()}
text ("signals" )}

text ("messages”)}

)}

mi

x ed

14

projects

Aut o/ C
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Translation to C and management of hybrid Au

add(a int , bint) int {
a+b

#endif

#include <stdint.h>

#include "math.h"
add(

a+b;

as Shell splratpftorfmrs crrioptsi ng functionality

cd ~/logs/20241120
grep "error" dog | wc -I

as template for code deonérmatsion in C/ Rust/ HT

$ for i, s in students

$i:
${s. namé

${s. age

Thi s lexpmaidsiht at udfeinltlsed i mand ga&olkfrwlaed i nto
HTMEtode.

as embedded scripts to assist Rust devel opme
Aut oEngine, we use Bevy as the underlying 3D

scripting | aggmagkogbcmanage

15
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3.2 Aya

ProjTags Languag@epens (MINTGe n gAcad e pCtoinntg i by
Langudags|Functional Language

Todhgs I nt erJuicettieme Compil er

Appli AaeiGeneMal hemati cs ,dppICOemppuut (iTonggp i
Devel gpment

Homepage |https: /-p wwwemayar g
Repositothttps: // giptriowkede@wmml/aay a

3.2nXYroduction

The Aya | anguage is a functional programming |
| anguage f eiartdiurcetsi vseu cthy paess , pcalt & sesr nf umacttcihd msg , a sa nt
code organization tool s.

Aya has a more power ful type system than Hask
equality types, and the equality bhwse battes prej
equal a type, and its instance is the proof witn
i nsertionSoirst a= vmeelrigde Soyrpte, and in Ayéaxit | sstd)re
> insertionSor,t (axn)d =a nmeirngsetSonrcte( xo)f whi ch needs t
t hat i te ijasf ttehre bseairmg sorted by either sorting aldg
some properties about the program while programm

For a more detailed description of the project

https://github.com/lazyparser/ weloveinterns/ bl

For academic papers on |l anguage features in Ay

https: /-p wowwwemayar g/ pubs

16


https://www.aya-prover.org/
https://github.com/aya-prover/aya-dev
https://github.com/lazyparser/weloveinterns/blob/master/bunbun
https://www.aya-prover.org/pubs
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3.3 Calcit

ProjTags Languag@pens M NTGe neAcad e pCtointg i b u
LangUdage [ Geng3ariinnpgphnguage

Todhgs Source CodéJeenSmdieptpir et er
AppliAaeiAppl i ed QMenpeuvte Inagp ment
Homepage |https:l/alhgaloagigt/
Repositothttps://githab/ camtcal cit

3.3nxroduction

Calics ta dialect of Clojure, following the core
expressions, and Macros. |Implemented in Rust for
interpreted and executed directhyThergenpempated t
code is simplified with -ES8dMddukeéspamrdtohhbitmod
it lighter than the ClojureScript solution, easi

reduces debuggi ng c osttesx tt of oar ntse rutsae nt heex tienndt e nCtaal tci

Code example one, a simple data transformati on
macr os

range 100
map $ fn (x)

*X X
foldl O &+
printin

Code exampl e twa,ppedindflg ¥Mataec ual DOM component w
on the @afchiteoa

defcomp compnspect (tip data style)
let

classname $ if (string? style) style

17


https://calcit-lang.org/
https://github.com/calcit-lang/calcit
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stylemap $ if (map? style) style

pre $ {}
:classname $ stspaced stylelata classiame
:innertext $ str tip "|: " (grabinfo data)

:style stylemap
:on-click $ fn (e d!)
if (some? js/window.devtoolsFormatters) (js/console.log data)
js/console.log $ tgs-data data

I n practice, Calcit usE®wsppartta ddilteisndg oe xsproa ®s isc
a structured way, with the editor unfolding in t
definition adjustments and code restructuring, t

dynamicall gngypeges

Calcit Editor

comp-container

fcomp comp-container reel
let
store :store reel
states :states store
cursor either
state either :data states {} :content "
div
{}
comp-bg
div
{} - s—-name sty content

div

str-spaced

:height :ma e :padding "48px 0 48px

Fig.13

Calics tmainly used in web page devel opment scenece
of the Virtual DOM ecosystem

18
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3.4 CovScrinpt

Covariant Script

Never cease the pace of seek

ProjTags Langurageppens@pacdeen ®xcacd e Ctoinnt g i
Langdage ||l mperlaangvueage

Todhgs I nt erJuicettieme CRmmitlienre Envi r on mg
Appli AaeiGener al
Homepage|https://covscript.org.cn
Repositothttps://github.com/ covscript

3.4nxroduction

The Covariant Script programming | @amguage, Cov
short in Chinese, origiphatfypsmnalregsadwmend,clai,l yi
appl i-lcay e ropguernpeorsael pr ogr ammi ng | anguage that is e
use, and reliable, compropgngmmhaegataeagtages, ohnth
efficiently and directly -phaefacm, wopénCseuwrvca, C

typed application | ayelramgeumaegea.l purpose programm

CovScript programming | anguage is one of the f
property programming |l anguages put on the market
chain, including basiiici mat@omppmpere¢ YleDs@Qaedar du
l i braries, extension | i birnasr,i eest,c .d o cwhnmecnht aitsi onno ta nd
existing programming |l anguage Runtime. CovScript
reliable | anguage ande aGavaSchreidp te cwisdyesltye np rhaaivsee dnat
it has already been deployed in Sichuan Universi
Management Office, Sichuan Universi-hpus Huaxi Bi
services in critical systems.

19
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import  stdutils

var co = stdutils.coroutine{ [ (queue, msg{

system.out. println  (msg)
foreach 1 in (10)

queue. yield (i)

if queue. avail ()

system.out. printin  (queue. get ()

end
end
system.out. printin  ("Bye~")

1}

co. join ("Hello" )
var val =0
loop
if co.queue. avail ()
val =co. get()
system.out. printin  (val)
end
until  co. resume(val + 1) == stdutils.coroutine_status.finish

The CovScript progr aprami axdyi d m nmruceagrea mmi rag mud n g u e

primaril ysidpnpleermdntveedi diyt @edj @ecd functional progre

understand and intuitive for begsaamleed spr ajse awted ||

Currently there are several mait ure devel opment f
, CovAnalysis: a data analysis and processing

CsDBC: -o®d8€d database connectivity, compatib

Parser Gem:meagreaamar parser-lg&krenrat @es, bdasaeddo

which CovScript implements a fully bootstrap

I n addition, CovScript has a comprehensive pac

in the devel opmetnitv e fapnolsitc atl ioawrnds .

20
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ODBC

Database
SQLite
Darwin
Graphics
Source Code (*.csc) ImGUI
Files
Debug Symbols (*.csym) ASIO
Interpreter (cs) Network cURL
Packager (cspkg) NetUtils
ToolChain
Deblggel(cattba) Infrastructure JSON
SDK Extension Codecs Base64
for CovScript
Reflection Hashing
cs:bootstrap SDK WiringPi
libcovscript for C++ Process
cs:cni Unicode
Compiler (ecs) CovScript = Utilities Bitwize
Concepts
Extension (*.ecsx) Regex
Package (*.csp) C FFI
Library )
Extension (*.cse) __Zp_
Docker Engine Scheduler CSDBC
Apache2 CGI Executor ParserGen
Utilities EcoSystem .
VSCode Extension Picasso Ul
CovScript Builder CovAnalysis
Fig.14
Al t hough CovScript is a dynamic programming | a

opti mCi+z#zedcode, with an execution speed of up to

context switching speed of 80 GOPS (billions of
which enables it to efficientrleymesnutpsport a wide r

As a programming | anguage designed and devel
practicing Made in China with its own actions.
i ndependent intellectual property rirghti on( rodgitdite
People's Republic of Chi na, Registration No. 20

10.5281/zenodo. 10471188) , and the surrounding ec
Zenodo search, DOI number : 1uon. d5i2n8gl / e e olod gy 1047 1

Opensource, c¢credible. Not only that, CovScript a

speco@til minded est edg daorc hti t ee@h cunoepseen m tl i n g
systems.

s EaclhvScript distribution wildl have a corresp
(UOS@3A4000)

Compatible with Huawe@peKEopengOfrocessor and

CSDBC Compat i bOpee 'wGatuhs sHuDnanteaib a s e

5

In order to serve as many customers as possib
systems. I n addition to the mainstream version b
beust otmd zeel compati ble with Wi ndows XP SP2.
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The years 2017 to 2022 were five years of rapi.d
ecology comparable to that Somz®A3I,ur €o WS orgirmtmmb a
pl anning its move into moderendgper AAgprpd mmecian g olna rFg wed
by refining the fourth generation of the | anguag:
the viability ofLetalreni Qv ToracnmheMeocrhki.nel n t he f utur e
building the cnithealLLM®ps apt oaeesdsgree oaipepnhpi ocvaetri ocnus
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3.5 DeeplLang

ProjTags Languag@pens M NTGe n eAcad e pCtointg i b u
Langdage | Gener al

Todhgs Gener al

Appli AaeiGener al

Homepage|https:// deeplang. or g/
Repositothttps: // git hourbg./cdoene/ pd eaenpgl a n g

3.9 nYroduction

Deeplasng programming | angoangerdensednedeharipoes
tyempind strongly typerdeff era@dumyg sd, dolad sseygnisaarmep et ¥ | e
a hybrid progr ammcedulp@adiadalg,nprargd afmumiratgi d maler net
of Things (1l oT) appéaiin@imboygs sabeeplLirgtihases, and
on the safety mechanisms ofmeRuhsotd ®anmpdi | ¢ li @0t sa nmh

execution-cfoonrstmreas merdces cenari os.

DeeplLboglcoasdifsta compil er, Deepc, and a virtual
i mpl enteynt @@damlasamaéltiaige code processing flow: foio
gener aapad skey , then a walker is used to traverse
conversion module translates the tree into ANF
bytecod& dGBnoughrrently, Deepc onhgypeppoarfts ,tpgp
al | DeeplLang sour cenncootdaet emdu swi tbhe teyxppelsi,c iottlhye rawi s €
a synt dDeepWVWNiMonp.b eneywt aechd supports WASM 1.0, wi t h
bytecode I oading, memory management, interpreted

Currently, the DeeplLang team consists of Ma st
| mperial College London, Zhejiang University, an:i
Andur fteaumses on the design -obns$amgiuage $Seanarias:
the | imited eneogtye aam d DreeespoLuarncge sd ooefme rnait a | hiazvaet i aor

capability at this stage.
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Example of DeeplLang's ADT feature

Shape [
Rectangle(width :
Circle(radius :
Nothing

ColoredPoint {
as position : Point,
color : Color

main (x: ) {

tsr: =2.72,
shape: Shape = Circle(12);
point: Point = ColoredPoint {
position : a,
color : ColoredPoint {
position : itmakesnosense,
color : butsyntacticallycorrect
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Examples of DeeplLang's interface feature

Foo { Bird [ BaseBird ]
foo(x: Y ->(); Quack Bird {
bar(x: Y quack() ->0{
-> ] print(

}

Bar extends Foo, Bar {
foo(x: VY ); sound (animal: Quack)  ->(){
bar(x: Y ) animal.quack();
->

main() -> () {
Foo Baz { duck: Duck = Duck();

foo(x: Y bird: Bird = Bird();
print("bla");
sound(duck);
sound(bird);
Duck [ BaseDuck ]
Quack Duck {

quack() ->(){
print(

Examples offaDeephbhamMa'tschi ng Feature

main() {
™) {
_=>{ 0;}
e = { 1}
Nothing() => { 2;}
Some(Any(y)) => { 3}
0=>{ 4;}
a=>{ 5}

(a, b: , (c, d), e: ): (
=>{ 6; }
7=>{ 7;}
Point { x : (7: ),y:Point{x: }}=>{
Point{x:7,y:Point{x: }}:Pointasp
=>{ 9}
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3.6 G°del Script

ProjTags Languagepens Apraccd) ®B JAOc ¢ e Ctoinrt g i
Langdage | Domai n SpecjDfeicd arsanngweaegeLanguag
Todhgs GeneSmdrce Codd nGermregrrattiean
AppliAaedl ndustry (Bpdki 8abat oosAnal ysi s,
Homepage|https:// git haub/.CeoodpadFeuosddeli lustke/ ma i
script/ README. md

Repositothttps: // git kauib/.CeoodpedFeuosddetf ues es/cmad i

3.6nXYroduction

Gedel Script was designed by the original Ant G
Gang, F,.u LWiiaaongdg avthi nan, Li Haokun, Li Shijie, Shi C
Zhou Jinguo, and Zhen Yi (in alphabetical order)

The "hello world" codie in G°del Script is as fo

@output
pub fn hello ( : string ) -> bool {

return = "hello world!"

Godel Script i s -LCoadxeiQfuiea yl'asn gdwampe n( DSL) f or quer
The wunder | ySiorud fé ®g iDkPedadl sSecsr iHepitlRer ssynt ax t hat prov
typbecking, fast and easy type derivation, and

started.
The main application scenarios for the G°del Sc

Useo®riented writing of simple or complex quer

to write queries and improving the efficienc

provides strict type checking and type deriyv

hints.

26


https://github.com/codefuse-ai/CodeFuse-Query/blob/main/godel-script/README.md
https://github.com/codefuse-ai/CodeFuse-Query/blob/main/godel-script/README.md
https://github.com/codefuse-ai/CodeFuse-Query/tree/main/godel-script

Blue Book on Programming Languages in China 2024

provides strict unground8&8dufilet®@cUngnotondadotE
Languaganl82E vEExt ensi on

Since it is a DSL (Domain Specific Language) b:
of Dastpadcoigfi ¢ f:eatures such as

schema Person {
string
int

impl Person {

pub fn _all () -> *Person {
yield Person { > "John"

pub fn getNamg self ) -> string {
return self . :

pub fn getAge(self ) -> int {
return self .

schema Student extends Person {}
impl Student {
pub fn __all () -> *Student {
yield Student { > "Johnson" ,

pub fn getAge(self ) -> string {
return "age:" + (self . + 1). to_string  ();

And ftunect i on to get the:query result can be wri

@output

pub fn student_name ( > string ) -> bool {
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in  Student () {
return = . getNamg);

Or us<ti 88OLsynt ax

query student name from
stu in Student ()

select name = std . getNamq)

28
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HV ML

ML

ProjTags LangubBge@pens@®uit tepl @ Geinee aSec
Contribution

Langdage | Gener al

Todhgs GeneRwrdti me Environment

Appli AaeiGener al

Homepage | https://hvml.fmsoft.cn/

Repositothttps://github.com/ HVML

3. 7TnXroduction

HVML stands for Hybri d oVigrathuhaele pMaerskeunpt alt a nognu aogf e
means of a markup | anguage; Virtual means that tt
mar kup | anguage by giving it programmrggnpawer ;
di fferent | anguages or programs by means of a gl

The HVML programming |l anguage made the first di
2020; devel opment of the HVML I nterpreter began
version of the HVML graphical negndr2er,, txh@UIHVMrLo
I nterpreter Pur C,sttalbed | mamdevree rmax @UripedPaltoead aslolu r H\eN
code repositories (or packages); in December 202
was initiated. -da&Weélromnddder ung angiend, and will
December 2024.

The basic design goal of HVML is to rapidly di
fremtd technologies (HTML/SVG, DOM, CSS, etc.) 1in
programming | anguages such as C/tCi+tenalPybhowsered c

JavaScript engines.

Descriptiveness is a feature of HVML. Descrip
developers to understand and write code, it i s a
Generdh'tmeh] o"cwdaml HVNEL as: foll ows

&l =
$SYS.locale returns the current system locale such as ‘en_US" or

‘zh_CN°
$STR.substr

returns a substring of the given string.
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target ="html" lang ="$STR.substr($SYS.locale, 0, 2)"
$STREAM.stdout.writelines('Start of "Hello, world!™)
< >
<!-- ‘test' element checks whether the system locale starts with
‘zh® - >
< with = $STR.starts with($SYS.locale, 'zh")

<h1> Wae HVML  </hi>
<>p . <[p>

<!'-- If the system locale does not start with “zh’
< >
<h1>My First HYML Program</ 1>
<p>Hello, world!</ >
</ >
>

$STREAM.stdout.writelines('End of "Hello, world!™")

</ >
HVML makes it easy to interact wiipheactiBéeonpr of
cal cbldaotrora graphical i ngreadiasieo nv eaasli owml aotfort.he hi

HVML E2REItH2:

HAETETIE] | 2022-07-30T11:19:43+0800

ERITE (68 fi)v)
L

.004602235371466140696909927679158448389217¢

I e B e | R
e ) Ls o | I
T e BT e AT e A N

®

© 2022 HVYML Community O ® =

Fig.-17

As well as the ability to embed python code, de
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and displaying

Embedding Python in HYML: Animated 3D Random Walk - o x

Embedding Python in HVML: Animated 3D Random Walk
Powered by NumPy and Matplotlib

0.8

1.0 00
Run Again
Fi @ .-27
As a markup |l anguage, the introduction of mark

characters than in otherol gagichgtienbodet Appbansef
This is because another of its design goals 1is
graphi-catlel dewevel opment ot gal $azl aseoin dfnatctid i tla¢ @s acc

applications
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38Gol dfi sh Scheme
F8 Scheme
ProjTags Langurageppens@pacdeéen ®xcacd e Ctoinnt g i

Langdags

GeneRuwmrdcti onal Language

Todhgs

I nterpreter

Appli Aae

i1Appl i ed Edmpwitdiiognti )i ¢ resear

Homepage|https://gitee.com/LiiilLabs/ gol
Repositothttps://gitee.com/LiiilLabs/ gol
38 1 I ntroducti on
Gol dfish Scheme listarpreter :with the foll owing
Compatibl esmdltlh Rt7aRrSd ar d
providesl iak ePystthaoonndar d | i brary.

., Small and fast

Gol dfish Scheme was designed with the goal of
as Python.

Gol dfish Scheme is an application scenario dri
Scheme Mosgeadn iSnTEM eSu intoe meatm tdlees ell ®pgrneant STEMt he
Suitewe initiated the Gol dfitseh mSoae meé epaomjcectoft ¢ !
l ines of historicaMo®ahaeme icro deeddiuliog s h anfi loage e

i mpl emented in the Python

i angwager,aveucshwids helde

Pyt hon

Gol d$d lsdime

the era

i mpl ement at ieon npol etnheen tGuotlidofni.s h
i s

¢ fheL It M acdei nttiroinca | p rcoogdrea mmi n g

Schem

i mpLemenaed Bppoggaemi nfVenbelieve

paradigm wil |l

cenktrferate
Literate

the era of LLM

The
Chi nese
i nformati on,

are encouraged

t o

Parogdagmi ngnd
Risb@me mogrealgr a mmi ng

documentati on
speaker.
code

Community
me r g ec ornerguune stty

be

the threshold

paradigm wit|l

of progr e

exper

for-l &o ¢ d & g eatsf S chéee e iigd n@htiomre
other t
tdietvleel so paerr s ' ¢ dLmatr ¢

communicati on

in English.
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3.9 KCL

ProjTags L a n g uFar ggee

ens QApracd) PSL0AccE@pni mnigtl

Langdage | Domain Sp

e c jDfeicc alraantg waegeLanguag

Todhgs Gener al

AppliAaeiApplied Cd mpuwdt | Nagti ve, Dat a
EngineexXing, etc.
Homepage |htt pd:a/nlgk dlo

Repositotlthttps:/ /g

41 almgb kcdom/ kcl

3.9 nxroduction

KCL i s an openbsacsuerdc er eccoonrsdtirnagi niCcd § mpc boves L &ae
writing of a | arge number ofatiompl exemamifogulrkat o
programming | anguage techniques and practices, a
extensibility, andi esnsa,bidiimyl er olutngli « owmrfii tgiumrg,t as

integrations and g

Since it was mad
corporate entities
to the CNCF Founda

KCL cappbéadcd ifne

Generate stat.i

da;t a

Model l ing of

configuration
Defi ne schema

Or ganiziempl i fy,

ood ecological extensibility.

e available in 2WdHd&Yy manywas be
and individuals around the woil
ti on.

l:ds as foll ow

c configuration data such as

configurmatdi orneddat aomsiofg saamipé

dat a
with rule constraints;for conf

uni fy and manage | arge conf i

gradi ent pawtgormat i on
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Scal able management of | arge configurations

B

DOCS STATS SIGN UP

e kBs #2 |\ KCLmodule | for gt jeast spec.minReadySeconds)

abservsdGeneration ona: kel nePo. keh-module he daemon sat contrler

updatedhumberschedule = @ updiated daemon pod

. kestatus - 2 & Ham chart =
ones Steric ket @ © @ (e F kel-lang.io 08 moe
DaemonSetUpda .
; — [M maink 6, M X [3 pod_spec.k [ container.k tho--
DestcgSstUpoataSiate Og: YOTRON & examples » kubernetes > generate-manifests > my-module > [% maink
iribaita 36 1} import kBs.api.
rioutes Qﬂ Block Wildcar 2% fhport kBs.api. B admissionregistration [ |
— = o Gataknapd] 3 8 apiserverinternal
ﬁ'> 4 apps.Deployment @ apps
R | R e 5 metadata.na i authentication
e w | B o cxmsnn 0O 6 netadata. la B authorization
Ej v spec: { B autoscaling
Sea 8 replica @ batch
Deployment A 9 selecto & certificates
10 templat B8 coordination
Deployment enables declarative updates for Pods a 11 met B8 core
. & 12} SPEC-CON containerPort: int
Attributes 13 name.
14 imag Number of port to expose on the pod's IP address. This must be a valid port number, 0

name type doseriotion 0y 15% port <X<B5536.

apiVersion APersion defir 16 containerPort = 8@

required *appsfv1® recagnized seht 17 H

readonty [ — 18 1

i Kinet s & attng 19 }
"'”‘:a"“"" ™ peployment* from the endpoi 2 3}
readon
-4 hitps:flgit kB ic 21}

®

P main® 30417 Go1.2068 ®@0A0 WO Spaces:4 UTF-8 LF KCL /A GoUpdate Available & Spell Q)
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3.10 Kor al

ProjTags Languag@emens M iffTlGener &acc@enti migbu
Langdage | Gener al
Todhgs Gener al
Appli AaeiGener al
Repositothttps://github.com/ kulics/ kor a

3. 10ntlr oducti on

The Kor al | anguage is an opensouwdroomai msogtrdmmisr
statically -htoysped,, -pemddnygimt. i At this stage, t he

|l anguage is to explore type systems and syntax
capabilities or promise any stability.
Thikoral | anguage is currently experimenting wi!

Gener i c s ysnetnasxi thiyv ictays e
Expression structure syntax based on semicol
Par ametwariizalbllee type qualifiers

Exampl el

type Pair(T1 Any, T2 Any)(left T1, right T2);
let main() = {

lef al Pair(Int, Int) = Pair(1, 2);

## al.leftis Int, al.rightis Int

lef a2 Pair(Bool, Bool) = Pair(true, false);
## a2.left is Bool, a2.right is Bool

lef a3 Pair(Int, String) = Pair(1, "a");

## a3.left is Int, a3.right is String

Exampl e

let main() = {
if true or f() then {
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Examyl e

type mut Point(x Int, y Int);
let main() = {
let a mut Point = mut Point(64, 128);
let b Point = a; ## ok
printLine(a.x); ## 64
printLine(b.x); ## 64

a.x =128;
printLine(a.x); ## 128
printLine(b.x); ## 128
b.x = 256; ## error
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3.11 Losu

ProjTags Languagemens MM fTGener aAcc@ent migbu
Langdage | Gener al

Todhgs I nt erPurettieme Environment
AppliAaeiGenelrmdustry Application

Homepage|https:/ /1l osu.tech
Repositothttps://gichaeechem/ ¢ p&n

3. 1llntlr oducti on

Losu (Losu: Language of System Units, also kn

|l ight weipdhatt foroms scri pti ng -rl easnogwracgee ddeevsiicgen eado nftorro

business development in 10T scenaroifosonilwi tRhAM mi
4KB and cod3e2 skpBa,ceai ming to provide It is desig
dynamic scripting capabilitiesctuustiomprzaeé omr oj ec

Losu is an innovative programming | anguage wi:t

i mpl ementati on

The main syntax -bfkeosuyle,iwiahPgthmphe rul e
to get started

# HelloWorld for Losu - Language
def sayHello (msg:
print (msQ)

vars = "Hello World!"
sayHello(s)
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Losu supports native support for JSON for mat

experience

# json support
var menu = {
"menu"”: {
“id" : “file"
"value" : "File" ,
vycdedgdaey
"value" : "New", "onclick" : "CreateNewDoc()" 1},

"value" : "Open", "onclick" : "OpenDoc()" },
"value" : "Close" , "onclick" : "CloseDoc()" },
"value" : "Rm", "onclick" : "RmDoc()"},
"value" : "Move", "onclick" : "MoveDoc()" }

Losu supartadimgun tpirogrammi ng, adwhamghed featu

order functions, duck types, operator overlo

# closure
def outer_func (val):
return  def ():
print (val)
varf = outer_func( 0)

f)

Losu has gbtodbcbbsurmabandoned the traditiona
desi ginmpalnedment ati on of the C (conclagwalati on)
scheduling model. Lostatoncéamne et iuste di 9§ na an d

me teanlvi r onment

# coroutine
import 'math’
def task (fname, f):
for 1 in 1,5:
print (fname, ' i S ()]

yield
vartl = async(task, 't1' ,sqrt)
vart2 = async(task, 12" , pow
while await (t1,t2):
pass
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Losu has already released the Mini mum Viabl e
i mpl ements a complmptid ey, ntvdx tdueadi gma,chi ne, core |
i mpl ements tools such as package manager and Pl a
emerging programming | anguage with practicality.
first Minimum Marketable Product (MMP) with corr
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3.12 MoonBit

ProjTags LanguagemensGemee Acc@pmt migbut i ¢
Langdage | Gener al
Todhgs Gener al

Appli Aaei

Gener al

Homepage

https:// www. moonbitlang. cn

Reposito

https://github.com/ moonbitlang

3.12.1 Introduction
MoonBit is a programming | anguage with a synta
with modern tobmadckhands and mul ti
main {
println ~ (
Main advantages:
, Excellent compilation and build speed
Si mpl e and -oprriaecnttiecda |l adhagtusage desi gn
Mu l-btaackends: including WebAssembly, WebAssemb
., Generated WebAssembly is small in size and f
efficient.
Featur es:
, Clowmative development: MadnRRiet | DEme svhwicthh ha s

for modern | DEs and enablaensd dleevweulgagpsnngg ,i ne xe

without any backends.

Overall desisgndesMgmnreBi wi th the whol e

40

tool cha


https://www.moonbitlang.cn/
https://github.com/moonbitlang/core

Blue Book on Programming Languages in China 2024

composenhsas | ibldangmpgeeswelvlersscmr acsesses
developing, ta&e&msdipgbl debhiumgg.i ng

Aloriented design: MoonBit is designed to coo
design that all ows bett eanmedde dge mearea tdiedn .n ek
t olpevel with complete type declaration and st
(open) Animal {

speak( Self ) Unit

Dog { }

speak ( : Dog Unit {
printin  ("Bark" )

animals : Array [Animal]=[ Dog:{}]

s Develoopieernt ed design: MoonBit support JSON gr

data : Json ={
"object” :{ “key": 1, "value"

"array"

Project Showcase:

s Devel oping a game using MoonBit -G&hd Was m4, r
mi crocontroll er:
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C O lochostasis

& controtmbt x

= bos
sordermbt
sullet.mbt
de.mbt

= control.mbt

rr——

= hitm

= levelmbt

(bullet) { entitt push(bullet) }) |> ignore

ate.next() % 48001

1,54inch LD Magule ()
wi :
X @0b0Ds WO

Fig.12

., Web applications developed with MoonBi

@ Rabbit Tea x o+ v ¢ O mooncake:

@ localhost:5173 " 'y

tag_view(va

@ mooncake text(value)

pub(readonly) struct ADSR {
sustain : Ulnt

prettyprinter

@ pretty printer for meonbit

meta_info_view(model

release : UInt

il pretyprint  des

decay : UInt
st attack : UInt
}
moon add yoorkin/prettypr: m
An ADSR volume envelop
Author The envelope starts at zero volume,
yorkin then raises to the peak volume over the attack time, 1
Leense lowers 1o the sustain volume during the decay time, arsion)],
Apache remains at the sustain volume during the sustain time,
and finally fades to zero volume during the release time.
Repashory Duration of each phase is specified in frames (1/60th of a second)

Ub.comyyoorkin/prettyprinter

fn <a hre

‘WasHA#ADSR >ADSR</a>: :new(sustain : UInt, rel

An ADSR volume envelop
The envelope starts at zero volume,
then raises to the peak volume over the attack time,

e lowers to the sustain volume during the decay time,
= main remains at the sustain volume during the sustain time,
1) functionn and finally fades to zero volume during the release time.
) function2 Duration of each phase is specified in frames (1/60th of a second|
®ypet neta_info_iten
. helo pub( readonly) struct ADSRVolune { - titlee"deen
sustain : Ulnt
peak : UInt

The wolume of an ADSR envelope
The volume used for the sustain duration, and the peak volume (dj

fn <a hre

SMe#ADSRYD Lume”>ADSRY Lume</a> : : nev e 10 apply the

The volume of an ADSR envelope UpawwNow  Latwr  Reseass Notws

The volume used for the sustain duration, and the peak volume (df
S LnB3,Col20 Spaces2 UT- LF () Moorbit 7 {3
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3. Nad8slant erpreter

\

ProjTags TodFlr @@ ens @GPrLyy&@&ener &dAlcc@@nt migbut
Todhags I nterpreter
AppliAaeiGenelrmdustry Application
Homepage | https://www. fgprc.org.cn/ nasal |
Repositothttps://github. elonmi/eMfap rKentjeorl ni r

3. 113ntlr oducti on

Nasal is a scripting |l anguage with a syntax si
and | ater introduced into the famous opensource
for the devel opment of the RElIightNasad medals. f Dhé

print ("hello world!"

Since debuggiimg iinrc ofmlvieghh teGetarusi ng the embedded
to check for syntax errors you have to spend a |
|l oad before debugging.

Thus, a brand new Nasal I nterpreter was born.
developers check for syntax errors -Bndeeprat eunt

al so supports REALatlIfrotremr psroettpemac ecsrabestsai A ed error
i nformation.

Nasal's base datatypes are also rveealyiysidmpl e,
combinations :of the base types

this_is_number 0.0;
this_is_string "I am string"

1

this_is_vector [0, "iamvector" ,[ "anothervector" ]];

this_is_hash {
field_name : "field value"
parents : [{}]
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Nasal's functions are actwually Lambda's that ¢

var this_is_function = func (a, b) {
return a + b;

}

var hash = {
f: this_is_function,
example: func (a, b) {

return mef(a, b);

5
print (hash.f( 1, 2), "\n")
print (hash.example( 2, 4), "\n");

Nas al uses a rather unusual mechanism to si mul

- parent = {
prt : func { print ("in parent function \n"); }

r child
parents : [parent]

child.prt();

Nasal also uses two special |l oop syntaxes to f
forindex (var i;[ 0, 0, 0]){

print (i);
}

foreach (var i;[ 'foo’
print (i, "");
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3.14 NASL

<NASL

ProjTags L anguCaogreme (Ncoi atli me rleiemaCt o $Sed r, @ &L
NoAc c e Ctointg i buti on
Langdage | Domai n SpecjEfxitcenlsarhgduwagenguage

Todhgs Source Codd nGareereattiadn Compi | er
AppliAaeidl ndustry (Apg@bdeabDewverl opment Pl
Homepage|https://nasl.codewave. 163. com/

3.14.1 I ntroducti on

NASL, full name Next Appl i castpiecn f$Sge diafnigas algaen ai
describe We b aplalsiec atCioamresVa vien iMdatel | i gent deve
(https://sf.163.com/ produdc¢t /clomam?mrso diucot | ndasinre t paal
|l anguage and -haoguhegesi 6oprospeebfic areas of Web
data qQqueries, pages, processes, permissions, etc
the viesmuadf edhéeé Code Waeweel lorptmeinlti gePdmat f orm t o uni
aspects of the Web application's pages, business
static cBeakikngebfuglgli ng, Al @@ rGmdche c®d n earbaotriad n ,o0 nm

functi on

B sl =2 S BN - T

MySsalL: oracLe ,
Logic 24§
el

FRERRR (asthhid)
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For building web applications, NASL and its su

l ow |l earning threshold and Inoowieddveloopnemntn cnousl tt
frameworks and | anguages ( eengd,, alnyd elSecwa pdan danSip rvi
baeld), amdnaeckyt adotransfer data between them.

The overall architecture of NASL :and its suppo
TR LanguageServer

nEeEE  EEeEs  secvews  aesez  sssasss TR BT ——
- I e EM =k} &HE|H
y

SCRTYR4E p-Zisl
N y N y y
NHEFIES BHEFES | |[BEENFIES || KRFES || BIESHFES BiEs l
l |
e
]
I

44 T ‘
e -3 =] ?i =]
EiaE (I Wit [mmma | [ mmm
e y
SMAREES (NASL, RARANTENTES) [ EWEERR
NASL B
Fig.24
During 2024, the majority of features are adde
such as new textual syntax, exception handling,

The following descrilhegutalgeshaaad angppage, ngul

Base | almlhpanalgARSL base | anguage incorpor-ates | ang
oriented, functional, and other programming par a:

gene@mualpose compulangparggsamming

., Astatic type system tphraitmistui pvpeo r tcso ncpoonsnmiotnel,y cu

meta data types.
s Uni on types and match expressions.

Logic (function) definitions, which can use

foreakcAmbhdd expressions

Namespace, modul eg,0vdrdd sd eap esnt daenrdairas .| i br ary

5

bu4d nt functions

NASL wisewsaltiozstiimpd i fy compl ex | anguage feature
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threshold for users andcondaet cghrionugp st.he user profil

Subanguages: NASL sublanguages are DSLs that
incorporating key features of traditional progr
subfields of: Web applications

The Data Defini twihdsrc lussuebdl a g keaxgper ess concepts
tabl es, fields and indexes.

Data query, swhil@amgiesspgpeessing data query scen

sorting, pagi.ng and aggregation

The page, I|wvalnigcummagienl y used to express scenari
interaction and page style

The process whdehhnhgerpagefcgosncepts related to t

domain such as manual t asks, aut omated tasks
The -lssunbguages are not independenrtatbheireacbnot her
top of the base | angexgpe aameedanns moddé owsi fied

Fr eenntd, -siedes,erand ent ettyipees daelfli nuistei oan uni f

Fr eenmntd pageerrtsaegtiec,|l ogi c, process |l ogic <can
statemeinhsfubaiilons standard | ibrary

Serwdrdes | ogli I¢ adenftd ,o misn tcearl flleeacsi f pjangrepi ng f r om
proaeangds ot hear uatt i abfsrtorma cttheed uvuanwdeeyr | yi ng det
i s sensel ess

Compl emeFacatkyties

Language Server: | ncl udes itrygded fa enti &d toing n ,a utt
completion and other capabilities to reduce
i mprove programming efficiency

Debugger: I ncludes breakpoint, step into, st

Code Repositotriyme Usteadr dge ofeaNAShucdode nggener
applications, and me eptesr ftolremaenicaer, b ehbiegthi 6 ¢y j c B

reliability and so on.
Generator: NASL seamadcde i pl atofmpritherusda oBener af
NASL int-pugpoeeal anguages such as Java, Java

on the computer usiprug ptorsee U mderulaygien g uge n enrea If
tdr J VM.
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Upgrader : Used for compathiebidleivey optmendaStLhat

|l anguage.

Ot her aspects such as |libraries and dependenci

Lightstogel oewchnol:ogy white paper

http://nasl.codewave.163. com/ %E6 %8 A%8 0 %E 6 %9 C %A

E4 %B9 %A 61M11.80 pdf
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3.15 PikaPython

PIKAS

Project ]Tool, Free, Opensource (MIT),
Tool Taggqlnterpr etEerv,i rRPumMteinme
ApplicatiApplied Computing
Homepage|https://pikapython.com
Repositothttps://gitee.com/ Lyonl998/ pi Kk

3511 I ntroduction

Pi kaPiys hancompl et édliy hrt eweri igthtte mp yu lhtorna engi ne. It
dependencies and configuration. And it is extrem

number of Chinese documents and video:materials
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PikaScriptZ2taE

Python Script while True:
Python % rgb_flow()
_l—-' if false:
L a=3
S test.on(add(2,3))
Pikal & Rgias 0 REF true
. 0 JEE 2
ql — B1
0 RUN rgb.flow
- B1
PFika Asm
0 REF false
Pika T8 0 JEZ 1
B2
@ e ([} MILINA 3
0OUT a
Pika VM B2
Pikagz i sl
_I—- . 2 MUM 3
= 5 Obj APl —— 1 RUN add
Pika Object Tree o N
Pika 33&E! 0 JMP -1
B
Pika Data Struct obj setint()  obj getint()
Pika L __ obj setFloat() obj getFloat()
obj setStr{) obj getPtr{)
Arg Args obj setObj() obj getObj()
ZRey ZREgNE
String Stack arg_setint{) arg_getint()
FEH t arg_setFloat() arg_getFloat()

Strs Queue

arg_setPtr() arg getPtr()
args setintl) args getimt()
args setPtri) args getPtr])

TRFITH FAFY —= args sethArg() args getirg()

strGetSize() strPopToken()

%, strCut() strsCut()
strsAppend() strsPopToken()

Pika Memory stack push{) stack popl)
Pika FIFSAFEE queue push() queue pap()
Fi®g.15
Running Environment: Support runnRAM on nake

O 4kBnRILASMH 64kBsuch as stm32g030,

on;

Devel opment

50
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studio | DE; Support CMake, makeFile, Scons a
conf i guroafthbemx, amwWt easy to integrate into exi
expand C native f-phatfonm;, aBdpkernhelCrdesgsel op
envonment; Support serial port to download P

HBOER

OIS ; USE-SERIAL

EHE 115200 ™

Bk 1
HiEE s r boot from flas
e X kaMain = ne |
BORE @ =080 _. i..l‘(['_‘lilniél .:i_j-f'lr
j_run(pikaMain,

WREE SREE s W j_run(pikaMain,

EEE @ w0 ms C:\Wser TR REEF #BiLEE

I 0 T o FRLTH: wew. openedincom

Q

= www.openedv.oom | S:10589 R:21948

rgb.enable()
print('hello"’)

while True:

time.sleep_ms
reb.flow()

Fig.25

Syntax Features: A subset of the python3 sta
met hod definitions at compile time, Full sup
polymorphism, and modul e fcuonmtptiiloenra | iStuyp pboarstesd
pythoondmetahls, variable definitions, object

controblwhfill ey (aitf runti me based on the Pika ru
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Source Code Specification: Focus on source

5

uni form standards, no macros, no global wvari
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3.60Qi ng

ProjTags Langukhge@pensoMulceanPS) G&rRem0alcc
Contribution

Langdage | GenePualpose Programming Languag
Todhgs I nterlpDEt er

Appli AaeiGener al

Homepage | https:// gingyuyan.cn/
Repositothttps://gitee.com/ NjinN/Qing

3610Llntroducti on

Qing is a programming | anguage built entirely
teenagers, hiolfersesn omrad snon
The main design components are as foll ows:
The |l anguage <core references the Lisp |l angu
i mpl ementing programming | anguages, and its
i mpl ement . This makes the core | anguage i mp

makesasy for opensource developers to part

devel opment of the | anguage cor e.

., Syntactically references the JavaScript | ang
is very simple, and its original design is a
For users, there are fewer concepts to maste
lits devel oped in C# and runs on the . Net plat
crepdsatform compatibility of the bgeosotd progr a
|l anguage ecology can be borrowed. Net platfo
crepdsatform compatibility, and at the same ti

., currently uses dynamic |link |Iibrary DLL"'"s to
way to encapsulate C# native functionality.
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can encapsulate the required functi
shared and wused.

Qi nporovides I nterpreter, Editor, Andr o

compatible, support GUI .graphical interf

Simple clock exampl e:

- X 001-EEetthg  x
REE | @RFEO.(ED #E-400, #K=200, FHEE="1" [ et S—
2 HR% #&="#iFE" #XF="", #F8=36) .li(.& gfw P, !
3 1) 1>
4 #FEH = @EHESN000, | H‘;ﬂ’.ﬁ* = :’an -
s HFEANE = @FRHSN) OB H
16 11 CENTES, =0
7 =
8 @BhEHES. #EN
5 Efth - X
10

2023/8/27 23:39:00

>> @

Fi @ .61
Al Picture: Classification
Biens — X Bitesni =
7= ) iRl BiEFE 7<) iRl St =)
Fn | a Engeodstinceptionshitensorflow_inc:

iR Efqeodeitrsin
BRES: 224 EEANEN
RESTRR T=, BAER . 57

Tl

FIEERSEH: 0.02016074177516245 ol
LHIFERES: 0008320080061055824 , 0.031081503489260(

cat.32jpg 1RElA: cat EEE: 099183905
cat.33jpg HBI3: cat EEE: 0.9994699
cat.34jpg HEIH: cat EEE: 09981102
cat.35jpg HElA: cat EEE: 099770737
cat.36jpg 1HBIH: cat BEE: 09716221
dog.10101jpg F5I#: dog EEE: 0.99986696
dog.10102jpg iRElH: dog BFE: 0.98139364 : sy
: dog.10103jpg iABI%: dog EEE: 0.9537161 8 dog EfEE: 0.9999995

: dog.10104jpg 1RE1H: dog EfSE: 0.99197906 i ["dog”, 0.9999995, "EA\gcode\idataset\2jpg”, [0.000000402
2 < >

LA e S B N

~ B

Fi .62
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Runnli aardgeen g u a g:e

CT ¥ EEUEa  x
FER | cATERIE - @NEMBE./ATERLEI

2 #1E8 = #ABEREE@RIER [“E\\llm_models\\baichuan2-7b-chat.Q8_0.gguf”]

3 #RB@FpFIE(]

Mo d e |

- 19:01:14

ArgA:

- 19:05:25 -
= F=E I ST T i,
EAEEE S MaETESENEL, FUEREE. FEREES. s STRXIE
BRI RR.
BrgA:

- 19:08:11 -

EEEH, BRCes RS IR, 2 e
high (hydrides) . #i0, VBa2Cu3O7-x3hE—

PHEFSESE, SEES MEILERATESE, (RIMIE
iBE) BSATERERNANCTE. A, SAREHROARIE T ESER, BEMRIETE
EETHATERRENEESES.

FrRgEiA:

Fi §.638
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3. 7Roar Lang

ProjTags Languagepens@pacdéen @xcad e pCtoinnt g i
Langdagses |GeneCamrncurrent Prog®OhmemchgOtLiaaqg
Todhgs Genelrmtlerawoede Ge,Ramdtiimen Envi
Appli AaeiGener al

Repositothttps://gitee.com/openblock/ op

3. 71lntroducti on

Roar lian@n openAmascohuirncee ,orsiteanttepdat §j o-amhinleBE, cr o:¢
scripting pr ogRoamniianga | fanlgluya gbautseidn epsrsogaathmi ng | a
used to build a vattedty roefs pbounssiinbel ses fsoyrs ttehres . i mp |
underlying technology, only responsible for the
provi decenfaulilo capabilities, you can connect t h

- o x

@ wum « % [
C O bahostélfopenbl.. 12 % & O @

1ErERT FRRAE W

RECIE
5
B o[~
[ ]ilxlE
AECICIE]

Fi §.71
Roar Baoqpinlteerr,pr et er, runti me and | DE are all
Roar U&rEg i nt egrates resource management, static ¢
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can secondary devel opment t o ilnDcEr eparsoev itdhees sgpreacpihf
feedback areghaanbiblei tcicensveni ent for business peopl e
Static data can be edited by Excel and compil ed
compil ati on, which reduces storage occupancy an
graphntatnattcapalRomnlnbtickony appleynatt onaliinz batnidb h

| ocal Il i brargd ecsomfdltetred.he code i

Roar Lhaansg been expemementmdlflbegei gn enterprises,
scientific research, education and other fields.
youth programming education, supporting two sess:
Pri mary an8lc hSeecclo nWhairtyel i st Competition.

FHE
eRysnEs won OO | o CTETED soutsn i )
wExtnes won ETED s am ETIEIRD %mwstsn SR

FrgANDS

Windowsa] {7344

Jotuy

i
| winzar
mame ELTTED mans E5]

® » 2 0 @,

Fi §.7-2
Compilation and connectivity is written entire
i n Nolrg s|I DE i s pure Html5 asBctHet ecetquwrieg emerdt sh,a
HTTP/ HTTPS server can run ittoUsemds igrurtehd hleu inmwe
or install any software. The I DE is pure Html5 a
server.

Roar lissnga-mad laitere ori entfadgpaddgrammitngtates can

di fferent events , execute different business 1o
complex business systems . State machines commur
messages, you afanniunlatleiend fptrjd cdeussse,r i but ed and ot he

technol ogies to achi epveer fhoirgnha nccoen.c ur rency and hi g

Roarlian@ strongly typed | anguage with support
l' i brary can support generics. Functions are divi
ma c hbh entea, v iaonrdd ehtaavtivmarr i abl es are divided into thre
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and | ocal

o HEREE
o .
] ,@*e. &y@"’ B
Sl = 1A
B @ B g
S I
@ s
e
D
g
L] o S ——
a ’ S
Eestnt i)
- =
o & =i R

[RIGEHE

5 xisx

Fi g.7-3

ThrougRoatriMvin gt o i nterpret the bytecode executi
other | anguagepsl,attfoo ranp barntde ehmagnho s soper ati on. At p
use VM. mjs to interpretC.bmjtse cpordoev iidne sJ S.h eMefaumwehtiil
bytecode tRoaQ lcaoge . a Alsot of asynchronous |l ogic, |

asynchrony at the technical | ayer according to t
full play to thedwartor mandce aonf atbe bapport embe
page, executables and other operating environmert

WeChat applets, I nternet of Thinfger madi e od@achhaol
Applicat i oann d nsnudmpactr®tBsn

Roar Imemed ol | in the shape of a | inoont itvhaatte ayroeu.s U
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3. 8TIulLang

ProjTags LanguagEgmens@GP8e Gener A c@en t mig
Langdage | Genelrmderati ve Language

Todhgs General Compilation Tool
AppliAaeiGenelrmdustry Application
Repositothttps: / /[ gligrhagi/bt..com/ tu

38lLlntroducti on

TulLaingg a dynamically compiled progpumm ng | an
scenari os, the project -swawr cleadunicrhed02 2, 2a0nMdB hax

i mpl emented bootstoapppimmpgassimecdni s in the trial

The | anguage was orriegail nitazhahtyi ceneis$ gineg pPud go & mmi r

were overly extreme in their pursuit of high pe
Al t hough these | anguages excel in performance an
devel opewvosr lida mrrebaggirel opment, causing some fatigue

I n contrast, current dynamic | anguages such &
devel opment efficiency, but their performance i s
their extensibility is somewlsat sloinmei tuendd.erllry i cnrgd &
have to be i mplemented by writing extension | ibr

The devel ophelhdinsggdal safri ke a balance between

performance, and simplicity. I n terms of develop
el iminating the need for cumbersome type annot af
i mpl emeé rotn o f business | ogic. Il pet Eommamde pleirhoa

with static syntax to pepevifbe manwe abbtenarilag,i o
mai nstream rich andcopfrocfessti-inpreaandlaeadG@s sitraglki
another pursuit of the c adnevpeexn dl eanncgyu &afinedc i seehltfec h wi &

fullilnk bootstrap (compilation, assembly, and | in
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support. Any amd64 Linux architecture.

Example of dynamic synt ax

[ ]
$ tu build hello.tu

Compiling hello
Compil
Collecting

Buildir
] Generating
100%] Finished he

[

[

[

[

[ 50
[ ¢
[

[

[

[

$ ./hello

hello

Fig.81

Exampseawbifc syntax.

static

Fi §.82

Examples of: feature syntax
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handle(
eade

read().await

printin( )

SendResp("hello

dispatch( 5
return handle(
main(){ j,,
dispatch(
Fi g.83
I n the coming time, the development team wil/

s | mprovi ng htrheea dMudl tFiut ure Concurrent Managemer
s Opti mMal nigt hreaded GC Performance and Stabil |
s Enrichment package dependency management too
Enter pwiosé dr eaplpl i;cati on projects

s Designing Business. Frameworks That Work

TuLawed comes programming | anguage enthusiasts t
develop a | anguage that belongs to us, the devel
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3 .9Wa

WV

ProjTags Languagaspens@GP89gGener Abcepn t mig
Langdage | Genelrmderlaangiueag e

Todhgs Gener al

Appli AaeiGeneCamput er Madrdeedhings and Si mul
Homepage |httpd:ah/igwar g/

Repositothttps:// g-i&ahghiwtps! Wwhag i tacnogd ew ac

3911 I ntroduction

WaChinesek"mwehmgmdnoumrclesd & Wprogramming | anguage
WebAssembly Washinmr etve rahe do f,"WH'i asnu hei dtiren syl |l abl
in ter msK'afesehmbde,s the Wasm icon (a squle e with
name OMai $ henspired by the coincidence of t his

similarity in shape and pronunciati on.

Wai s asoapepr pr oj eWudha maWanMruaYiame dielcyhphadl bgygGal
to praviede , ar dloisaeb | es,t reoansgyl v t yppuerdp, o sceo nppriol gerda nmgrd rr
| angfuamg gpheirgfhor mance weWsapptieatignen thd&henginee
i mportantofntirlee satso nfeosl | ows :

s In 2019, the project was |l aunched;

I n July 2022, officially open sourced;

I n August 2023, the minimum viable version (
s I n Novembhét 2¢9B&phpates were i mplemented.

Ea styo siesudesi gnt hecuse of automatic memory mana
types, et c., aWalc ompf | ec tfiisl heiasexpecigmtta.b | e npr ogr am
scafftaohdi agl ows you t o [utelartecelms Bhdfapipeomigdasn i n
an onl i neatlptltagysg:a/o/amar g /wh eyyey r cam dwr i t e, compil e,
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Wacode in the web page:

Figol3.1

Al though Wa is stildl i n

its early Thages, it h
Nintendo FC

emul ahtoirp de/n/eacpednwat-ROMEODUS FC
smootiml yompaudisroghn t he same emul ati on

developed by Python is only 1% of the

met hod, t he

r eal mac hi

Fi §.92

ApplicatiiMinnalreds XR, games,

i ndustsryisgtlendesi gn
and obmputationally

i nt efmsei wa oyelttapgelaime dtsi aress e |

and i mage support | ibraries for these applicatio
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