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Abstract: Model-driven development is widely used in embedded software development because it has a low error rate while it is easy
to simulate and verify. In recent years, model-based embedded software development methods and their corresponding tools are also
gradually developing and improving. Data flow model is the most frequently used semantic model among all kinds of modeling tools.
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Nonetheless, the code generation ability of various tools for data flow model is uneven, especially for the branching actors. It is well
known that current mainstream modeling tools adopt various ways to avoid complex branch modeling and the generation of its
corresponding code. However, branch modeling is very important, and it makes the data transfer logic of the data flow more clearly by
using branch actors. In order to solve the problem of code generation caused by complex branch modeling, this study proposed a code
generation method based on branch schedule marking for data flow model aimed at complex branch combinations. As for the algorithm
proposed in this study, firstly, the scheduling order of the model was determined by topological sorting. Secondly, a code generation
location table based on control flow was constructed according to the branch marks which marked by the influence of different branches.
Finally, code generation of various mainstream languages could be carried out in terms of the code generation location table. By
constructing four instances of data flow models with complex branches for code generation and comparing them with Simulink and
Ptolemy in terms of lines of code generation and elapsed time, this study further illustrates the universality of proposed code generation
methods in complex branch combinations and the value and significance of this work.

Key words: model-driven development; data flow; code generation; branch; embedded system
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Fig.1 Framework of code generation method for branch actors in data flow model
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Fig.2 Schematic diagram of a model with complex branches structure
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1: for each layer in ModelLayers

2 for each actor in layer

3 predecessors=getPredecessors(actor)

4: if predecessors== then

5: BranchInfos[actor]=getBranchPathWithEmptyDataSrc(-)

6 continue

7 end if

8 branchPathsWithDataSrc=g

9: for each pred in predecessors

10: branchPathsOfPred=Branchinfos[pred]

11: if isBranchActor(pred) then

12: for each branchPath in branchPathsOfPred

13: for each branch in getActorBranches(pred)

14: newbranchPath=connectBranchToBranchPath(branchPath,branch)
15: addDataSrcToBranchPaths(branchPathsWithDataSrc[newbranchPath],pred)
16: end for

17: end for

18: else

19: for each branchPath in branchPathsOfPred

20: addDataSrcToBranchPaths(branchPathsWithDataSrc[branchPath],pred)
21: end for

22: end if

23: end for

24: branchPathsWithDataSrc=simplifyBranchPath(branchPathsWithDataSrc)
25: BranchlInfos[actor]=branchPathsWithDataSrc

26: end for
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27: end for
28: return Branchinfos
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iy H - R4 B AL BT 43 245 S 41 SimpleBranchPathsWithDataSrc.

1: SimpleBranchPathsWithDataSrc=sortByBranchPathLength(BranchPathsWithDataSrc)

2: curPos=len(SimpleBranchPathsWithDataSrc)—-1

3:  while curPos>0 do

4 branchPath=SimpleBranchPathsWithDataSrc[curPos].key

5: dataSrcs=SimpleBranchPathsWithDataSrc[curPos].value

6 subBranchPath=branchPath[0:-1]

7 lastBranch=branchPath[-1]

8 findPos=curPos-1

9: branchPathsWithSameDataSrc=&
10:  branchPathsWithSameDataSrc.append(branchPath)
11:  while findPos>0 do

12: branchPathFind=SimpleBranchPathsWithDataSrc[findPos].key
13: dataSrcsFind=SimpleBranchPathsWithDataSrc[findPos].value
14: subBranchPathFind=branchPath[0:-1]

15: lastBranchFind=branchPath[-1]

16: if len(branchPath)=len(branchPathFind) and

17: dataSrcsFind==dataSrcs and

18: subBranchPath==subBranchPathFind and

19: getBranchActor(lastBranch)==getBranchActor(lastBranchFind) then
20: branchPathsWithSameDataSrc.append(branchPathFind)

21: end if

22: findPos=findPos-1

23:  end while
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24:  if len(branchPathsWithSameDataSrc)>1 then

25: if canBranchPathsMerge(branchPathsWithSameDataSrc) then

26: SimpleBranchPathsWithDataSrc.insert({subBranchPath,dataSrcs})

27: SimpleBranchPathsWithDataSrc.remove(branchPathsWithSameDataSrc)
28: curPos=curPos—len(branchPathsWithSameDataSrc)+1

29: continue

30: end if

31: endif

32:  curPos=curPos-1

33: end while

34: return SimpleBranchPathsWithDataSrc
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Fig.3 Result of the branch marking of the model in Fig.2
K3 2 "R 7 SERR AL 45 R



1654 Journal of Software #ifF34% Vol.32, No.6, June 2021

4 REE R ERIE

T8 b p AT AR b AT I AT EAT T 43 3CbR 0, X L8 03 S bR R IX S 2R A I R AR T
TR LA R e TR A AR TR T V0 A A 3 S 1 AL A M A B 2R A AR, G SR AT 52 B 3 SR ) B AR LA )
ATARTDHT N 45 A 20 0. AR XA 2 A0 Jl R 1 TU AR 1R 4 A1 0 T 18 )8 T ] et o 2D TU 4% 1R 4 1 1) B AR
T A 4 1) 1 208 T 005 WA (1 A QR AT R st — AN A A 2 3 3 ok i S 42 4l P 1 ) Bl N B4 AR 1 7 3
KA S 56 1R T4 AR () LA AT IR — A 58 B AR A2 po by B R W] R 8 DUR LR C 3, W 1.

Table 1 Elements contained in the code generation location table
F1 MREERMERTHUER TR

JLE ZH X N AR ik
ActorExe  Actor,DataSrc  Execution code of Actor L DataSrc JZ: 45, 2k it B Actor AT AR
Branch BranchPaths If/Else if/Else/Switch LRy TR A BranchPaths 7 23 32 I A i
Inserter BranchPaths Null 2R G 823 L BranchPaths 43 32 4% 1 I8 411 1) 4 A

AN A )7 B R b 3 T VR WA 3 ik

BoE 3. AURS AR oy AR R I

o N iff S R R DR F B R B ModlelLayers, A5 2 R BT 2844 19 43 32 4R AC Branchinfos;
iy H AR 2R A B % CGLT(code generation location table).
1: CGLT=g

2: CGLT.insertInserter(0,{{0}})

3: for each layer in ModelLayers

4 for each actor in layer

5: branchPathsWithDataSrc=BranchlInfos[actor]

6 branchPaths=branchPathsWithDataSrc.values

7 if not isBranchPathsConflict(branchPaths) then

8 for each branchPath in branchPaths

9: subBranchPath=branchPath

10: while not CGLT.findInserter(subBranchPath) do

11: subBranchPath=subBranchPath[0:-1]

12: end while

13: CGLT.removelnserterContain(subBranchPath)

14: CGLT.insertGapBranchAndInserter(branchPath,subBranchPath)

15: CGLT.insertActorExe(branchPath,actor,branchPathsWithDataSrc[branchPaths])
16: end for

17: else

18: CGLT.removelnserterContain({0})

19: CGLT.insertCombinedBranchPathsAndlInserter({0},branchPaths)

20: CGLT.insertActorExe(branchPath,actor,branchPathsWithDataSrc[branchPaths])
21: end if

22:  end for

23:  CGLT.update(:)

24: end for

25: CGLT.removeEmptyBranch(-)
26: CGLT.removeAllInSerter(-)
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27: return CGLT

Bk 3 I AR 2 e — A AR AR A B 3R COLT, WisE 147 38 2 7 85 8 2 B 4114
R 28 A 2y SAE R AR AR e A R TR e R X BARE TR — SO B — ZEPAT ME S A E—
ZEiHEARK) COLT. a2 i, 44+ 54k Inserter F14fi AN Inserter LA K Branch /N4> 540 2 24 7 J2 1) Al 41 4.
FERF— R S5E2 Jn, MAES 23 4T CGLT.update( ) R AE AL X — 2 Pl A& FOCER, A TRES /£ —
ERIEE AR 5 AT~5 20 AT AN AN AL B AR FRAR RS, T e SR A A I S AR AR A S 5 AT BB 6
AT B 205 AR Z A (1) 53 3 B AR R A 5 AT 18 SRS A Jle i B 3 A i LA TR T AT 23 SRR AR AN AR 1 58
5L I 8 5 S AR TR S A AN 2 TR IR e gl g 3 83 S B A% 53 0 A 3, B 35 8 AT ~28 16 AT s 5 THhE4% 70 3¢
PR A A AEACHE A A B 3 b n] DA LR AR B A %0 SR AR 1 Inserter, it B 4ETE X Inserter 47 & 4l A\ ZH A (134,
ATARDD ;a0 FE B W 2 4wy S AR W B J5 — AN 90 SCAE S subBranchPath 25 34K Inserter; an 3 2 45— AN 3 32 5 47
SREEA BN BT b G — A9 X AE BT subBranchPath, B 214k B 4776 1) Inserter X AN %A= BRI, K
h b R e B A {{03} Inserter AL A AT R v i SR 4K B 10 AL A5 1FIK) Inserter, ¥ G A% B AR AR A
KT Inserter JTAEIN 2> 32 WINITA Inserter; 2 J& 7E1% Inserter {7 & 6 i £ |2 (¥ 73 3L 4548, I EAERAN >
SCEER IS IV IR Inserter. 51 40, 34X S FR AT 1K 45 52 #4482 4 {0,0B,0F }, i £ #k 2 T 4 A {{0}} 19 Inserter, 4
AEIXAS Inserter f# 47 & 4K k4 A{0,0B}, {0,0B,0F},{0,0B,1F},{0,1B},{0,1B,0F},{0,1B,1F}iX £} 3 I} I )

DL, IRATE B A ({0331 Inserter 47 B4 A IX 8 43 372 IR AR I AR 20 A 1K 40 SC KX R (K Inserter, 4055 18 47~

20 AT Fr7 X P 0 3d FH 52 A% 0 43 32 A8 SCIA R o L n AN LR 9 0 32 B AR 25 A 9 {40,1X3,{0,0Y 33 (b X 4l

PR L9352 R0 04416 0 43 32 AT g4 A B AT), 8 # {40,1X} && {0,0Y3},{{0,1X}3}.{{0,0Y}}iX 3 Fh 43 3 ek

B[P Inserter, o “&& K /R B 4 55, 75 A WA 43 SCHI AT IX M T I 44 4 AR AR A B L TR AR AR A

IR G B BRARLE 53 32 N 5 2% 1Y) Branch JC 3, IR BR T 1 Inserter, XA & ATT AN £ 28 1l SE Br B4R TS
RADFER 1. 200 ST AR 4L AE 0 B 2B A RS 7R 7

1. if (IX && 0Y){ /IBranch
2: Actor(1X,0Y) /IActorExe
3}

4: elseif (IX){ /IBranch
5: Actor(1X) /[ActorExe
6: }

7: elseif (OY){ /IBranch
8 Actor(0Y) //ActorExe
9 }

R R, FRATTAR LU 2 A (A5 28 Ay 45 MR 4 B 3 v v A5 1 43 S b i SR i — AN SE B 1Y) COLT. 1 T2 20
R R P PR, BRAT 1 I i COLT I — B P A R AR B 2 W R IR T s 4Bt COLT, 3
R DIk £ ) 11 A3 B e M o (1 0 38 BT R PP B T % T R AR AT A I B A R 1. 3T 2 R
B — TR BRATMI . — 251 COLT IR A A {{0} 37 SZ 4210 Inserter, H] T35 52 5 40 Z 4l A RO AL B 6
I BACHD Fr B 2 (K55 31 47,2 Jm 8 J2 i I R TR 9 S5 A A L, A 4L B {03} SEARIC T L E K A 2 A1)
PATE AN B w54 L0330 Inserter Ty H1, 0 W BIACAS 7 BE 2 (58 14T.28 2 219 B 414t 2 R 2, AN B 41
PERIFATSEON A ALAF R4 6 B BARAD B 2 IS 2 4T B4R B A1 2 SCALPE (B 5 I G 43 SEARZE IR
S G, T 2 A i TV AL A g 4 T A A I B R T BB 3 2 1) C AL, X I R AR IR, C ALK 2 SR
10 {{0,0B}}7E CGLT H & A FIX W [ Inserter, i H C 4144194 3 ks i i B UE — A3 32 8 42{0,0B}, BT LA, 3% B
FEHEE 3 N 9 17~38 15 AT HHAT AL B 25 hi 0y L R BB S — A 00 ¢, AR A 4k T 4y SRR {0}, R BT
{{0}}1 Inserter, 7£i% Inserter I3l A B A4 A 43 >, 06 C 4P AT 1A 4 A 2037 104 3 {{0,0B} } 1)
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Inserter {7 & % MBS B 2 I3 34T 56 44T o 1647, 28 17 ATFNZE 28 17.D Ml E 411F R 3 T oK, 28
4 2 F R G 414545 548 N 273545 {{0,0B}} A1 {{0,1B}}4> S Aric I Inserter A7 F X B #I4CHS A BE 2 (028 5 47
FIEE 20 47,28 5 210 HLI K AR A FE 5 2R C 4L4F.58 6 210 L AT M 2044 AT LB BRI © AT A0 4 S AR 0T
SEFRAA B 7 Z 0 N LA M 2 2EZA0L, ORI £ 4b 10,08} 43 32 1 I i, 2 412{0,0B,0F } F1{0,0B, LF} 5 [ [
Inserter MR, %M B4 BE 2 I35 10 17 28 14 4756 8 JZ219 O AL 4b )5 X IA) Mg 5 38 CGLT H B
A Inserter M BR ARSEICAS B 2 H (0 ARAD A= iy B 38, v] DL LB B0 6 0 4P R IR I A B 5 K ActorExe TG E
B Ak Ay 2R AR R IR AT 7 ) Branch JT #5406 h if else if switch S5 F 4 1 A R A]
REDFEL 2. I 2 PR AR il AR AL A A B R

1:  ActorExe:A() IEACEE 12 A L1k g

2:  ActorExe:B(A) IHEARES 2 J2 B 414 H A gt

3: Branch({{0,0B}}) IHEARES 3 2 C 21 B gt

4 ActorExe:C(B) IHEAREE 3 2 C ALpFi G gt

5. ActorExe:F(C) IHEACES 4 2 F 20000

6 Branch({{0,0B,0F}}) IHEARES 5 2 H 4RI

7 ActorExe:H(F) IHEACEE 5 2 H 4L 0E il

8 ActorExe:L(H) IHEACES 6 J2 L 4 pEi Gt

9 ActorExe:M(H) IHEARER 6 2 M 4L AF I

10: Inserter({{0:0B.0F}}) IEAREE 5 B H AL A5 1B AREE 7 5 N 244 i
11:  Branch({{0,0B,1F}}) IHEACES 5 )2 H 414 )

12: ActorExe:I(F) IHEACEE 5 2 | 1Ent Gt

13: ActorExe:M(l) IHEARES 6 /2 M 414F s

14: tnserter{{{6:6B;1F}}) IR 5 2 H A G 2B A 7 J2 N ZH A4 NI B
15:  ActorExe:N(M) IREAEE 7 2 N 2 i

16:  inserter({{0.0B}}) IEARESE 3 2 C ALAER B AR5 8 22 O A114- i i
17: Branch ({{0,1B}}) B4R 3 2 C 4LpFi gt

18:  ActorExe:D(B) 1H5EACEE 3 2 D 40000 fil g

19:  ActorExe:E(B) IBEAREE 3 )2 E 1R

20:  ActorExe:G(D) IHEAREE 4 12 G 211 A 4t

21:  Branch({{0,1B,0G}}) I%EARES 5 2 3 L pEn) G gt

22: ActorExe:J(G) IEAREE 5 2 3 AL4FI B st

23: ActorExe:N(J) IHEACEE 7 2 N A PFI el s

24: Inserter({{0;1B;0G}}) IBEARES 5 )2 3 AL 6 e 24058 8 )2 O AL AF I M B
25:  Branch ({{0,1B,1G}}) IHEARES 5 2 3 A G gk

26: ActorExe:K(G) 1H5EACEE 5 2 K PR ez

27: ActorExe:N(K) IBEAREE 7 2 N 2100 G g

28: tnserter({{0;1B1G}}) IREAREE 5 2 3 AR Al 25405 8 22 O 2 A i
20 inserter({{0.1B}}) IEACE 3 2 C 4UPFIE 2 3055 8 2 O 4LAEI IR
30: ActorExe:O(N) IEARCHE 8 /2 O AL 2

31: Inserter({{03}) IELETT Ua i B, 50k 4 R M

5 FHHIKERILL
H1T- Prolemy-11 R (K 17 A7 52 2% 73 S (0 g i A R 5 e Rk B EL UL 2%, B AT Prolemy-11 #y s 3 FAN[] 73
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ST G R S0 AR i o I 8 S0 5 FRAS SCAR R I RVE I A0 ) C 1B S RIS S50 B A 1) Polemy-11 A
RUBIR 2 TP EE 1 A0 TR 6 AR AT 28 2 F oR 3K 3 SRR AT ) 8 10k £ 48 7 4 (DE director) fil 5
LI £ (DiscreteClock) >k B 3, 15 B 1) 477 FLIN [H] 24 50 AN BT IR 8], 85 TR IR SRAEIN i) 2 1 A BA7 I [, T DA
AR AT 51 kAR BooleanSwitch 214449 — 43 311 43 SCAL 1, & 2 AR A 2 d I T 14D 11 5040 1)
T2 R AR R A 1 i N B A 3 ) A 300 B R i 11 Raimp 41 R DA A A 2 R 8 I B R T 1A I AR S A E
WA =25, 720 1 AR R S50 23 =25 JTURHCUIN 1. Expression A2 ih sUAL1F, AT LA A A\ ki X
NZRIE 2R, P-4 &5 J A% 320 3 % H iy 11 . Scale 2144 T LUK Bin N S0 45 7350 i Hi .SequencePlotter 7~ 2% 4144 AT
DLRE BRI B N P B DAY 2 1) T2 X 44 HE k. Counter 14 (1% th AN 1 TR, 2 )5 B R AT i 2538 I 1.Display
20 A1 T LUK N B LASCAR B i k.28 2 3 2 B RO AR U s AT 1) — 0y, ik B R A 4
(1)U J5E B v SR8 AR A DG (R AR S BT o R, At 1) bl 32 R Bt 2« RS 110 P WD S R G R R ARG A X
AL TR 53 0 FoATT bR v 4 L “printf 45 24 £ Fh it 2 AR % R (14 48 ) A0RS; 9F AT B COLT 44k 4 ARG 1)
I FEH, LA BooleanSwitch 4141 2 2048 Y5 (¥ 414, B 32 45 1 BooleanSwitch 21 2F [m) iy - 4% B4 V5 8 ok ik F 7 28, AT
AR B¢ BEH ] 1R AT,
Table 2 Model examples for three different branch situations
Fe 2 3PN 43 S L AR 2 S 41

! ) C AR
Ramp_output+=1,
Expression_output=Ramp_output>0;
if (Expression_output){
printf(“%f\n”,Ramp_output);
Yelse {
Scale_out=Ramp_output*0.1;
printf(“%f\n”,Scale_out);
}
Ramp_output+=1,;
Expression_output=Ramp_output>0;
Expression2_output=Ramp_output>-10;
if (Expression_output){
Expression3_output=Ramp_output*5+1;
printf(“%f\n”,Expression3_output);
Yelse {
if (Expression2_output){
9. Expression4_output=Ramp_output*—4+1;
10. printf(“%f\n”,Expression4_output);
11.  Yelse {
12. Expression5_output=Ramp_output*5+91;
38 printf(“%f\n” ,Expression5_output);
14. B}
15. }
Counter_output+=1;
Expression_output=Counter_output%7==0;
Expression2_output=Counter_output%3==0;

1
-~ 2
Espression lFb_" 3. N N )
T, T =0 — — pisplay | 4. 0f (E>_<presswn_0utput && Expression2_output){
T 'E] g printf(“%d%d\n”,Counter_output,Counter_output);
7
8
9
1

DE Director

Buol'ean Eopdich SequencePlotier

o

(8) 7 >CAIFNE DL R

DE Diractor

PNOORWNMNREONDO~WNE

(b) 4 e L L R

DE Director Buol'wnsm-inm1

+ * > _;—‘ h . }else if (Expression_output){
Expression2 ; i . printf(“%d\n”,Counter_output);
*—hinsi=oy = . Yelse if (Expression2_output){

(©) 4325 Sk By ! printf(“%d\n”,Counter_output);

0.}

T 0 Itf,SequencePlotter %7 Ramp 41 A1 A<k iy % th f; 24 Ramp 4141 H %t/ T-45 1 0 I, SequencePlotter %7
Ramp 41144 e LA 0.1 74 /b (¥) BooleanSwitch 414:4: i T if-else &) (35 3 /T4 5 47);SequencePlotter
4143 T BooleanSwitch 2B 14 iP5 44> 32, 1T SequencePlotter 247 AN 43 32 F HI B4 U5 AN 7], BT LLZE i 71
else FEHIMIEAIHET 42428 T — AT AR (B8 4 AT A 7 47);Scale 411X #£ BooleanSwitch (1) False 433, At LA
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HUTE else £ il BB Ay PR A2 AR (B8 6 17).

R 2(b)BER TR — A4 Bk 3, Bl 4> BooleanSwitch 41 £F4 1 3 /> 6 £ 8¢, 1L v BooleanSwitch2 414 ik &
1t BooleanSwitchl FTHI. 244K, 7 Bt bR B 45 200 A ] L B2 I 22 43 S 4044 L 2 Swiiteh ZH 4443, 31X LA 7735
TR AR WAL A L AZ AR (K P BooleanSwitch 4H 4143 A4 B ik 1) if-else IEAJ(EE 4 4T 2B 74T
B8 AT A 11 47): 2> Be sk i 3 A6 20 20 il A 1A i 3 A if-else #25 ill A¥E-A) H b 5% J5 SequencePlotter 20 44k
B BRI — 30 2R e 3 A if-else 7 G A B,

F 20c)BEM S AT LA 3 Bk 7 EERRIOE H AR 3 A 7 B B i AR AR T R
BooleanSwitchl i1 BooleanSwitch2 ZH 4 # True A1 False 43 3243 il & £ 28 X, ix £ G5 CGLT *h Display 2044 i1
FEHh 20 A (R 7 2 30 B8 ) 1R 43 SChRac Hh 2 P AN 40 SR AR, HLIX PIAS 43 32 A3 T e 2 (] I i A2 TR kG IX PR A 43
HRILSH AT 4y ICPATIE DL AR B T e 20 30 A 25 28 SRR, BT LA A i 3 A if-else iB AU (EE 4 47 -
%5 6 1T 8 47). 45 4 #s, £E BooleanSwitchl 1 BooleanSwitch2 ZH {14337 #5 A True (4% I, Display 2H 14> 7]
Ik H > BooleanSwitch 412 K B, 3t & A2 B printf AURS 2 i P M.

Ty A0 BATTRE—AN B 53 7% (W B A B HEAT AR D AR S 56, WL ] A AR B AU B A 4 A FE SR
I3 AL X EFFEAANE T I 0y ST UL T 103 328 X, gl 4 i) BooleanSwitchl 1 BooleanSwitch2 414
ff) True 43 %48 X T BooleanSwitch3,Expressiond 1 Scalel ix 3 AN 2E A AE K HE W 15 XN A% J& 43811 . 1%
HR IR 25 4 A R B S, 2 500 2 1] 5(@) BB B() T AR mR ) Sin 20444 DL — i SRAE ) i 11 10 5% i 2k B i)
{H, 1 BooleanSwitchl 1 BooleanSwitch2 44 1E 5% #h £k 43 4 3 33 v 5. 45 J5 ,SequencePlotterl 20 #F &% it
B (R H A Y 8B 40 B4, SequencePlotter2 21 A: 2% v LS IR B 3 &6 20 B s,

SequencePlotter1

Bool_:_aanSwitchS

DE Director

DiscreteClock Sin

=i

SequencePlotter2

Expression2

Fig.4 A model with more complex branching
B4 FAT ISR ST DL IR R

SequencaPloter . QEIHEEI SequencePlotter ) E.EEIE.JEI

00 02 04 0g o8 1.0 12 14 16 1.0 oo 02 04 08 os 10 12 1.4 18 18 20 22 24 28

' a®

(a) &l 4 #i7rh SequencePlotterd % i 1) 4% (b) K 4 EiRrh SequencePlotter2 iyt i) &1 45

Fig.5 Function graph of the model output in Fig.4
KI5 &l 4 PR i i e 2R R
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R A SCHR R TR T 40 S U S b it 1) BCHR R AR 20 ) ARG AR i g i, BT 4 v TR R AR i i) AR T A B 3
JT7Rs.
RIDHEL 3. K 4 PE A A R RS,

1: Sin_output=sin((Sin_t++)*0.01);

2:  Expressionl_output=Sin_output>0.5;

3: Expression2_output=Sin_output>-0.5;

4: if (Expressionl_output){

5: Expression3_output=0.5+(Sin_output-0.5)*-3

6: Expression4_output=Expression3_output>0;

7 Scalel_output=Expression3_output*2;

8: Expression5_output=Scalel_output+1;

9: if (Expression4_output){

10: printf(“SequencePlotter1:%f\n”,Expression3_output);
11:  GYelse{

12: Scale2_output=Expression3_output*0.1;

13: printf(“SequencePlotter1:%f\n”,Scale2_output);
14: 3}

15: }else {

16:  if (Expression2_output){

17: Expression4_output=Sin_output>0;

18: Scalel_output=Sin_output*2;

19: Expression5_output=Scalel output+1;

20: if (Expression4_output){

21: printf(“SequencePlotter1:%f\n”,Sin_output);
22: }else {

23: Scale2_output=Sin_output*0.1;

24: printf(“SequencePlotter1:%f\n”,Scale2_output);
25: }

26: }else{

27: Const_output=—1;

28: Expression5_output=Const_output+1;

29:  }

30: }

31: printf(“SequencePlotter2:%f\n” Expression5_output);

A LUE BRI A 18 3 A IR IR DI A if-else TBAJ(3E 4 1T 38 1517 55 16 4T HIE 26 17), X P if-else
Py o B T AN E 4 AR 5E A3 3 o B A ) Expressiond T BooleanSwitch3 417F & e 11 AT
J& gk 4LEEFN Scalel 41 #51R] A £ F BooleanSwitchl [ True 43 % Fl BooleanSwitch2 1] True 432 N, T LA EA14
AR if-else #HI0TEAI N HILCEE 7 17, 5 9 17~%8 14 47, 2 18 17, % 20 17~% 25 17).4%J5,
SequencePlotter2 ZHfF<x 7t if-else (¥ HIE 2 5 4 AR, 3 H i T %8880 A P9 > Hs 2020, BT DA e A2 T
printf FCRS £ b5 PR 2 B IR HH AR LR AR (B 10 4T 2B 1347, 2B 2147, 3 24 ATHIES 31 4T).

5, BAE T LR SR SO0 4 ALY Simulink,Ptolemy I LA B FRATT (A ACHS 26 jle 28 3E 4T 5 L,
X LSRR AR A AT 2, ACRY SO BRI ADa2 AT N 8] B T Simulink AN SCIRFECHE R IR 23 SCRIE T AIRATTH: 4
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ALY 1 S ) Simulink B8 2 5, 10k FEREAT AR A X R 7 Simulink B R80 e 417 ) A DU AR
A LA S H ) 2 25 A, LS B RS 5 v g S AL A PR T AT T R ) ) S 36 P 050 AN [l AR 2 el
s 2 B AR REAT 2R 16, 2 J5 0 T S i B BE AL R % 2, AT R 2R 05 384T 10 000 X4 ¥ i I FE P,
FHH AT T OGS AT I 1) (ms). 512 56 45 R W3 3.

Table 3 Comparison between Simulink, Ptolemyll, and ours on code generatation

% 3 Simulink,Ptolemy!l FIA3C TAEFEARKS A= il b 1T bl A

BEA A B REA VR AR A s | ACRATH | AR SO | 384T R[] (ms)
s N . . . . Simulink 512 9 984
AIEGL | Simulink:14 | Simulink:8 fmuin
(£ 2(a)) Ptolemyll:6 | Ptolemyll:6 Pto!emyll 4 556 52 1718
Lt kT A 18 1 812
YN . . . . Simulink 543 9 937
AR ERN G | Simulink:32 | Simulink:13 imuig
BT (K 2(b)) Ptolemyll:10 | Ptolemyll:7 Pto!emyll e 60 1811
- 3T 28 1 843
e N . . . . imulink 72 15 2
A EGL | Simulink:32 | Simulink:12 F?:TU |n“ 1 85(;4 56 1 E?(?l
KL (3 2(c)) Ptolemyll:8 | Ptolemyll:5 -
o AICTAE 20 1 108
Simulink 541 9 1286
52953 31 Simulink:58 | Simulink:21 et
Ptolemyll 13 940 87 IBAT IR R
0 A AR R (& Ptol 11:115 Ptolemyll:9 N
A5 MBI 4) | Ptolemy olelly T 49 1 1078
S - Simulink 580 10 871
1 ag]‘;'n'n“klf‘; S{g}‘é'r;”kl-ll_z Ptolemyll | 12383 63 1686
Y YIRS ke e 28 1 710

ASCE w6 H Prolemy Il AT Simulink #4) 2 AH 7] R TRY BT 75 00 2004 A ZORUBE 7R 8 5, SFe bt WA A ) 43 S Lk
TR TR PR 5 A R A % X L PR RS 2R R 8 SR A AR RS B () A 1) TG B R e K B AR A B AR 3 Rl LU HY A
Ptolemy!l ZEHAH L Simulink 7] LLYT 24 24 73.5% 1 2144 AN 550 B AR 38 )5 mT LA ik 2D 2 53.8%; 45 1 £ 4 i 43 32 4114
HEAT SR, T DA A0 AR B L BT AR .

Sy A, SR ) AR SO ARy S ATEAR A A ) T AR AR LE Ptolemyll F1 Simulink £% (AR 4 i 4%
A W2 TR AR AR AT AT H b A B Simulink 752> 25 95.1%, 4 LE Ptolemy 1 820> £ 99.7%; 76 A i A iG 1)
IEATIN 18] b A EE Simulink 32332 18.4%, 41 LE Ptolemy 1l 234 4] 57.8%.Simulink 42 1% (RACHS £ 05 1R £ 07 B3R
BRI Sy B0 BB S B ST SERR b, R840 1 i SRS v A 4 A3 P (9. Prolemy 1| 25 42 R e 4 3 R AT
(1 77 2 AR AR, hy Y e (1 AN LR AR S — AN B ARG SO 3 HL S TN T 52 2% B B0l % 34 (0 S BAR G,
SR X AR AR FH T IR AR 4.

6 RES5REE

AR SRR S Al A B 7 SCEAG R I B VRS, 3 T R T 00 SO BE AR D IR AR 2 1 % 0 ik 1 il
Ao 3 0 HE P e B R AT I BE 23 J2 AR T LAy ST DAy M A AR AR e 5 AN LR REAT 23 SRR AL, 2 S AR 2 SRR
A B T 7 T UL (R AL A A 2 Ry B3R B S W) LA AR A A QRS 7 Jle 7 B R B A O F AR 5 AR AR SC BT d
(¥ 75 320 e T A A 2R T el 23 AL R AR S A o A 2 S ) 24 SR, O L AT DL FSCR B A 2 —
B2 T A K AR A R it T T S A i B v (R A RE ) A SCHp T 8 14 20 SCAR L SV g
A7 3 vl 43 SR R A ST SR R AR 2 18R 3 SR Il AL, % SR A 53 SCbR A 1 R v Rk AL 1 S
SChRICHEAT AL a7 A AL BT A 1O 20 SERRIC B0 — LR R B 2D KPR I A SCHR HE T 366 120 SEhm i i A 5K
AR A B T i, O R SR A7 N 0 77 VR A B PR AR A 1 7 B8 R PR IE T (1 92 1 02 AT SR B R 11— S0, A
UE T AR R AL B SRAT G A £ A A4 L. A, T 2oL 5481 SI2 36 9 6] LE Ptolemy 11 A1 Simulink 25 5 O AAS 42 jl
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