CPEERS - AGHR

H ol 5 1 RS T 50 Bl SR PEE S

& 2= w5 E R’
AR RFHFHFFR, K 100871;
2. kkE (Ex) HAHEARNG, X 401329

B B MEHtisémsAinmthbsis
ReMmR, FHRABEA Ll HEL D445
B~ A KRR E, RRESZG A
Mtz —, LKA Ga ETRE XA E
FEA RS A G SM, 44HERE
N2kt Z2t A 580G Lt aik K
RARE, BFABALAZARL GG “BHE
B— At A 45K 4” ZETAE, RAA
R4 ThRARGILARAHFIHTELH
M ARMAFAREKR, NEEA*q2HF
HA SR AR GHR KRN, FLAN
ERAESLAMARANE AN S, R4H
BAE%MAA “TA & “HA HETHRMET
AHOB AL EALELZETE, BE
Aotk R g b A 2 ARG AL
KR B A E; A kR A
RESEE. TP316  XHIFRIEAD: A

MEHS: 1009-2412(2025)03-0049-10

DOI: 10.3969/}.issn.1009-2412.2025.03. 007

0 3|5

BRI T SAAALEARR f ReBf2 iF 5E A0 T
AU FP G R R, e RO . K ds o AT A
J7i, BT S Gl PR A R N A2 AR i AR R A
AR R, JE AR A WS A AT Bl i) B 2T
Bro Bt B A% D AE TR AR 0 Bk RS AR
BeA B, I AL T R R B BECR A . X

e B 2025-04-10  BREIHY: 2025-06-03
WUH % MEE S ATTRIBE (2023YFA1011500)
WEEH: 28, #82, rli@math.pku.edu.cn,

— BT SRR AT RE T, MRS W
HE TR 2R AR A S . B
PR SR DR S TN R W E S R A E . VR
WAL 0T T 28t B/rL, Bleeit
B T EHMIFERA T ERWAS S, Bl2# i3 m] i
P I8/ S R R ViR | E B P ) B RS RS B et e
SR U E VA &L 7/ B LU I LN O S T o = Wy - e 3 O VA & |
R P S A AR I T A 2R 1

Bifi % b2 T S RIS SO0 B AN W R R, AH O
BAF THAB N B M A= . 3X S 3R F S 2 2% R e i i
R O ELR AT R AL TR O SR, SR BRI
H AR SERP R 5 S AU BRI SR T
F % . 2020 4 MATLAB #4258 H =R 145, 72 R}
WHECE )2, 5 T A FHA LA i 52 50 H A
TCVAS Ll T ELAR A R, [R]EAE G RE
WFAA I RE F1 RE 22 BIBEAS ;. 76 Tl 80k, 754 H
T (L HIEST A 1S0 26262 48 4R i (1 oL 352 B G T
K)o BRURHL T SRR L e A BB UE T LB
U R SR AE K R B S e AE T DI T 3R
Tl R 5 A BRE AR A A 1% B —— e IR A PR
FE R A RS 5 34 4% T (4n TL C2000.
dSPACE ) , F3 ™ i 5 Tk RRE A [R1 5 115
T, BRI ER L . TR TR AR e
JE R TR E L A A HEOR [ I EGE ).
PR, FoEZEIZ ST R A, LLE Rl
H bR 4 7 B2 SRS L7 BRI #8652 O
HEAZES) KRB P

1 ERSMIRIR

TERMETHA ST FLaHE, 2BRTIE MR
PR R . Wk 1 s, EAMHESCER A R
4 MATLAB/Simulink . Scilab/Xcos. Maple/MapleSim
F OpenModelica 55, [ENAHICHA FZE IR IT .
MWORKS #1 GCKontrol %5,

2025 - 3 - China Basic Science 49

B R ¥R



PEEWNZ - BIBAR

®1 ERMERMETESEMUHERE

A2 TR WA E%

MATLAB/Simulink MathWorks S|

Scilab/Xcos Dassault Systemes %
Maple/MapleSim Maplesoft JIEVN

OpenModelica | Open Source Modelica Consortium | i+

B |y Je kPR L alEs]
MWORKS [Rl T4k e [
GCKontrol HE R ERIEs|

1.1 MATLAB/Simulink

MATLAB/Simulink J2&— 358 K 19 Bl 2% 31 55 f 4
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IS T MathWorks 23 H], Jf-7E 1989 4FEHEH T Al 40
BB B R EE, A 44 A Simulink P'. MATLAB 7] 42
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no_2_test.m AR =1,

no_3.m - ’

no_4.m

] questionl.m

| slximportBxample.bt

| skximportBxample2021a.bt

IEK
S {1 =

test.bt H#2TE0
) test_selector.bt

) undefined_0.bt >
] undefined_0.m

.) undefined_1.bt

] undefined_10.m

. undefined_110.bt

o 0 0 W 0 T T W i A L AR

— 18pt +

B 1 deARTHREFRE

LR KRICHETZE M T 30 21 IRV 30 £
AL, W LB % BT . Pl
BUAasis . BUPEURALEE | S U7k . Bes il
L MEABOR s SR e SRR . Hobdb Rt ea iy (At
RRICFH AR mMAE SN ) IR (et

()RR L

i [ WAV AV 25
e \\

Mt ERESNA
Linear Algebra |

1.6 MWORKS

MWORKS J&: — X ARl 24118 5 2R g8 flE A5 B
Ige T — K0 Tolk B, TR . s .
BEVR . ZEW. MEAN RN #OE S s Y. 2008 4R
[F) TCHRAEAE TR N Tk el X s7., 2009 4 1E 2 & 10 i
Al &R MWORKS, 2010 4F MWORKS # A fiit 25 filt

%) dERER TR CEBUETTH k) | BEPE
BHEE R 20 (e B FIe R RIcsfE) «
JIEE ST AR 2EBE ) (PR B &
1 (El2) .

athematic

AR

KA, 2018 4ETE W & g it 507 BB E - & .
MWORKS i, & Bl 2% 11 55 S 5% Syslab, 5Tl 2% 11
BT Julia, $24LE AR S HEIT R . BdiE b
Al Ak ST e, H R G205 ELIA B Sysplorer 3T
Modelica M1 7, S/ AE K /RS E =2
WX R G . G 35 AT AT BOR R T RE . e

2025 - 3 - China Basic Science 52

B R ¥R



PEEMNZ - FIBIAR

RE5H EFH, MWORKS J& E 4T IR 115315 7 Julia
2 GE 3 ALE 5 Modelica 45 G 1K, AR5 R
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LA EAT S, HW AT S LA R T RIR
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Fm W SEk | T

AR s AT TP A8l AR 45 F4 A1 N A
T AU AR — B X G — i B A
WA AR E R R R (TIR) . PRUE T AR
FEEREE R A5 R a0 — B0k, T RSE RS SR p B,
W E MR AT SR e SCBGEH . b FIN RS Y
FRE SUAAA B AL AT A PR RE, iE
AEPE B A ff A R P Ve g il . g — Bt 20
B 235 KA 18 BL AR S TUARIRAT . B (e DL S T BE Y
fTCE, EEREE . AR AT, XA ST
VFIE S 7RO ROG YRR R, SR AR S i s 2 Y
ZeatE . G RRIE RIS R AN A 4 B .
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Bf 3 i 2 S R BE . — SRR 2 B AR E
AT B0 FE PSR R . SERTG ELE B ) By [ F kil
595 IR IR R GRS @R SR s (AN
Modelica Zi e ) o0 AR = A0 TT U5 B2 AR ELELL 58
W PEREIR A . b K L IT 07 205 | 4 3 T b R K ITY)
THRRE S, RIS EBCERIE R B R, ek
Il b iE— 2045 G oRMAR T R EORSCEL T A =T 4%
T EB R 5T 4 .

LR AR P 3 R il R — DB R RS
EIE AR, SyEf B Ay HERIZEL, Hfm—
RN TR BROTINAT S a4l B— RIS
RFE— NIRRT RS TTHEHAITRE AT DU ESE
L, WA DOE B, XAUER IR E RGN
B N A SRS I SE R o BB AR (355
JCIH I ERA T 1, XL WR KRB RLENES
PO o dEH, BT B SR A E N BRI
BT, A T ZE ) W e o e R A AR AR
T AT I A T 422 B AT 5 B IR g 45 4 AR50
Hoal LG h .

dx
& fwzap)al)=x

Y =g(t.x,z.u,p)
Xh, xeR", WRELE; ueR”, NEAGS;

peRY, NETAREUEH S HG Y B R
R AR b 1, ARIHRRS 2] z AREUE G, HASTRY
FARNALEAREER (Algebraic Loop ) m% Rzt R0, 2
REE 5 xg HERGET ARSI ; £ g RAELME
PRER, HIHA ATy R 5B U E X

BN RGN T B R BT B AT B B, b
K ELTCAER) UG A B B ik 221> 20 B 5 iASE A fig By 1
1, St sl rh 2 B BT i S8R A A LA
HAEE, FEJE X AR B 20E OB A 4 B n 15 5
JEVEIEATHES:, FFIES T BT O X A 5
AUARAE e, TEI I AR R R PEAL RS DL RS 5
JEVEAL 6 2 NS BT A, DA oK HE e R
PERIE, 2 )5 E TR BT E A E L RS
AR B RGa TR S HO AR SR, BATIMBR U AT A
oo, GIFiESLs AR IUEERE, BT REE
e HNFS AR OT, SEBR R 2 9 R A b B,
FLTEHIRAMO 5C R FRFNHET 56 2 THA TP T T
TR W 45 2 SRAFERT [B] A TH R e M R, B
258 BUIR S AR T A7 25 ) 43 B I T4 BR80T wl 4
FAFHEATNAFRI AL . D7 5 148 % & A i At Rt 2l
B 5 s . i B B 2 B s Al fg Ay Sy Sl my
PATIIE S, JaZ2nAT By Beox % B fig A 4 R AT
PAEI A =0
23 TILTEGTE

YA, dbRRITIAERMET I A HE T H
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SF N N R H
& 7 3k H A6 H 40 w

B 5 {FESIEMEERITRE

(SDK) , FeiFHHF FOF & 35 Jk T3k ER T B AS
[FIZE AR e DIRE . HF A& & lad SDK H D5 m b
KRIGIWEZBAE, A 2109 C/C++ ¥ N Fortran
FE PG BN A b 2R . SDK Bifidb R R ot 4K
KA, PEAHE R ITIR)Z A2 0 . P A
SDK E #Z18 H L K K ITIE 2 - R Iy ge ik . SDK
PLE A 200 A4 R, STHFAS RSB I RE S
FRTER L S5 RI T B2 A S 2 B n Ui [R)
SDK #ALAE 1R bex, FH AT FH bex ‘PRI 4 13
138 T AR R IT Y A e, bex FJH SDK 4 21
A 1Y C/C++/Fortran AR g 156 2y A6 R ST AT I8 FH 1 PRI
B (BEX pREL) |, HAE 5205 P& ek ORI
AFAE . Fln, iR PO CARES create.c S i
BEX 314 create.bexa64 ( Linux ‘55 ) , HASA %A h
FEAT LIS FH A K create SR FHAHN BEX pRZEL

BT AR RIS #t i NAZFIT &8 TR, "L
AR N FHABRTT 2 TR B RE AT L H, X SLTj[E
AT BB LG BRR 8 T HA . JERFRITHA 1 T H
AL T HAS . 5 F A T HAE . ih& s T A
A, EMRALERT HLAE " goih T EAE . BUEBU R
ko AR T HAR S

3 deRRIThR ARSI

T, JERRICEAEHT . 4 AT R AF
SRR AR )2 W . Wang 55 U B AE R Kool
53 Fr 22 550 A B 7 R BUER % Caputo S350 o
Ji# (FDEs) 5 VLA VORI R e e R E T
BB 1 S8 AR R IT R S R L
BI— U —sr (PID) $EdlasdidT THufl, Zmtse
AT A G et FH B R 00 14 ) 3l By A0 B 4 ol 3%
GUOOFERRIEAT TRIESE W AT 2 LTS ] S 45
VAL R IR ITHI N 5%

31 ETFREBENEKEMRFESLE
FIRE I (Kalman filtering ) JE—Fi R FH £k
RGARAS TR, L RGek A IR, X RS
REHATEAAT A . RAREIRIH H TS 1%
JERARBE . TR DA BT W P A T b 1
RIREPEPE AR A T R AR .
(1) flTHaZ & RIRES
X(k)=AX(k=1)+Bu(k) (2)
Horfr, X REMEEREN RSGE (GPS) 555 4. B
Sy R RGOS FE A ARG w A s AR
(2) AR ZEMOCHE P, BERATHE RS T
FREE
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(4) REAER BRI DR 2 6
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(6) fefafith
Y=C*X , (9)
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Research on Autonomous and Controllable Scientific

Computing and Simulation Software
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Abstract: Scientific computing and simulation software,

as the “digital foundation” supporting strategic

industries such as aerospace, intelligent connected

vehicles, and new power systems, is the most important

foundational software. Basic software is a key area

and weak link in the national science and technology

and industrial system. In the new era of accelerating

changes over the past century, its independent and

controllable nature has become a core proposition
related to national scientific and technological security.
This paper systematically reviews the technological
evolution of global scientific computing and simulation
software over the past half-century, revealing the “triple
bottleneck” challenges faced by China in this field,
specifically in interpreters, algorithm libraries, and
ecosystem systems. Taking the Baltamatica scientific
computing and simulation software, which has full
independent intellectual property rights, as the research
carrier, this paper introduces the technical architecture
of domestic independent scientific computing and
simulation software, and illustrates the application
scenarios of Baltamatica with two application cases.
The aim is to offer a replicable technical paradigm
and industrial ecosystem development strategy for the
transition of domestic software from “usable” to “high-
quality,” while exploring mechanisms for bidirectional
empowerment between the translation of scientific
research achievements and technological self-reliance.

Keywords: domestically developed and independent;

scientific computing; Baltamatica; technological innovation
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