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THE INTERFACE DEVELOPMENT AND APPLICATION
OF OPTShip-SJTU

ABSTRACT

Ship resistance is important factors affecting the operation of the economy by optimizing linear
ship can significantly improve energy efficiency of the ship, the healthy development of the world
shipping industry has a pivotal role.

Hull lines optimized design is currently the focus of our concern. In the ship's main dimensions,
displacement speed at a given premise, by partial or total adjustment ship lines, ship scheme has
drawn the optimal hydrodynamic performance, which has always been the pursuit of ship workers.
With the continuous development of the shipbuilding industry, the design level is also rising, the
traditional hull line design approach has also been difficult to find a better design, how to get the
hull lines with a better performance of ship designers has become urgent issues to be addressed.
Originally designed mainly based on the series of model tests on each hull lines screening programs
compare to obtain the optimal one. This method not only requires a lot of human and material
resources, and inefficient-search-space is very limited often only get not "best solution" but "better
solution." In recent years, with the rapid development of computer technology, highly efficient and
reliable ship conversion, ship hydrodynamic performance assessment techniques, optimization
continuously available. These will form an orderly integration of many optimization design tool
based on computational fluid dynamics ship, these advanced research which has been used in Japan
and South Korea, Europe and other advanced countries of shipbuilding technology, and achieved
good results. Therefore, based on the advanced development of a numerical calculation and
optimization tool it has become a ship hull field researchers focus and priority, has outstanding
academic significance and practical value.

Computer-aided ship design and construction software design hull lines numerical
optimization software OPTShip-SJTU is specifically optimized for a variety of ship design, ship
conversion module integrated ship hydrodynamic performance analysis module, optimization
module.

The software has been developed by several senior research for several years has been maturing,
with many functions for solving the problems of optimization-ship, but did not have a good interface
and can not be extended. That is the purpose of this design is to design and develop a comprehensive,
friendly, beautiful, comprehensive, expanding good software interface. While a good interface to
provide timely and effective manner at various desired display computing software for real-time
calculation data, the output can also be drawn into the chart for calculating the progress of real-time

observation of the software.

Key Words: Software Development, Interface Development, Optimization of Ship
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M HElF ShiftMethOptpara. dat SCEF AR ER A CHIEETD.
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DL S HCE T A 5 MODIFY $4Hk#EAT T Al b B2, i 4-11 frow:

| Modify_ShiftMethOptpara — n %
x1f | 0.0015847 |
w2f | 0.56518509 |
alphal £ | 0.0 |
alpha?f | 0.26 |
s | -0.49921197 |
B | 00015840 |
alphala | 0.0 |
alphaZa | -0.25 |
Sare Cancel
4-11 &% ShiftMethOptpara SCHH IS HEH O

(3) FFDOptpara. dat SCAFELIR %NS E & AR 4-4 Flos:

3+ 4-4 FFDOptpara AL I 240

SRS R4
TotalLatticeNum Lattice MIANEL
LocalOriginPoint Lattice —Nim s (JE D Abtn
MatchPoint Lattice 53— 44K, 5 LocalOriginPoint FL[R] ¥k sE
Lattice FIR/NEGAHE .
SegmenttationStrateg X Lattice PN RFEHIT skl sk, AT Ex, v, z FH L
y (13553 B AL
TotalGroupNum Group /N4
X/Y/Znrange AN Group FEFETT IR (x, vy, z) BRIAIRE SN M VG E S5 A0
fHo #: Xlrange 2 3 0.0. EARKE 1 MG &R 2E (Group)
1E x J 1A T TG DY ER 3 AN AL E BIEE 4 AN s B (5
BT 1A S E), HiZ Group HHEgFEHI S x BB E N
0.0
(ERS AP

a)  FERARKIESH,

Lattice M1 Group MINEANHE, FIHRE S K SEPr /5 2tk AT 12
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M. 7ERT FFD VA8, ARG A Group fERELE 1A BB EIE AR &,
XA EAENZ S HUP I “Eh” /5B d OLHDinput. dat FH ) FFD Indicator $2ff.
b) AN SFANTE EAFE H FFD J7¥%, WIZE OLHDinput. dat 7Kf FEDf lag XN RMEECA “no”
ML FEDOptpara. dat SCH AR EHIA A CHTEE R,

DL S HCE T A 5 MODIFY #4147 mf Al Ab 1B, il 4-12 Ao

5| Modify FFDOptpara — O >

TotalLatti celum |3 | iZrange |2 40

Yoranze (34 0.0 |

LocallriginFoint |0.469 —0.018 0 |

I2range |1 70 |

MatehFoint |0.542 0.018 0. 056 |

Rirange |2 4 0 |
o .
st (1o |

Tirange |01 0.0 |

TotalGr oupum |4 | T3range |1 7o |

Kirange |13 0.0 | Kdrange |2 4 0 |

Yirange |0 40 | Tdrange (040 |

Tdranze |1 7 0.0 |

Iirange |2 700 |

Save Cancel

4-12 &% FFDOptpara L H KIS HE O

(4) RBFOptpara. dat SCAFALIEHIEANSEI S LW 4-5 Fis:
% 4-5 RBFOptpara LIRS E

SHGTE SH%,

Num ControlNode RBF J7 v H #2135 & (ControlNode) M4

EHAMER, 5E 4 =N A2 T SR AR T
ControlNode X, v, z HAMM R FEUANERE SR (Property) :

[i] 5E F715 ji——0;

W x J7 S F) I M ——1;

Wy 7S F) I M ——2;

Wz J7 RS F) I m——3;

AT EAE R R ——A4.
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4.2 BHEEHO Al Irun FEER

1E OPTSolver MHRTFRSER G, BUE M P AHZ AT Allrun BRGNS, W LA S
FEH OEMA Allrun #8E, 25 HBLE 4-13 195

5 OPTShip-SITU -

OFTSolve

OLHDoutput E:fexl AOLHD output. dat OFEN

Allrun

Fareto

Caculate

4-13 EF O Allrun BB AH

(R4 7 n] DA OPEN 4% 88, 3T 5038 (1 2800 OLHDout put. dat, Z JA#% T Caculate
THIRTHE . R LB 4-14 (EMR, XATHSELERERLR, I AR B s i S 2
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4| Genetic Algorithm — O x
B
SdL|RAUDE 0 E
-4 Pareto front
7.95 X010 : : : : : : :
?.g I o -
T b
I
r r
7.B5 & -
i R
(8t} b4
o T.8F L+ -
= b
E . H b
2 7750 v .
D T T & e
) # ki )
T.7r r r .
‘rﬁ A
b o
1 & W
765 L '..‘rq -
H o W s QT &
T_ﬁ i i i i i i i i
5.9 5082 5504 5.96 5.98 6 6.02 604 606 6.08
Stop Pause Objective 1 w104

4-14 Allrun BATHE

T8 58 B G 58 GE BER i 2 57 DL . 2 B AR LA 5, 13 3 outputPara. dat,
outputDrag. dat P30, 20 AT 1 O0AGIERE H HA B i A 110 2 5 BUUE AR BHL 48 (AR

HHFMED.

4.3 BHEH O Pareto RIR

Allrun BHUESERNG, ETX—PRHERRE: outputPara. dat, outputDrag. dat
PSSO . BT LA T ZE MY Pareto #448#, 2 Ja I 4-15 B S :
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5 OPTShip-SITU

OFTSolve outputPara |E:;"ex1_.-"output1’ara. dat

| OFER

outputlrag |E:fex1foutput]]rag. dat

| OFEN

Allrun Input the rumber of Groups
Input the number of Parameters
Input the number of Drags

Fareto

w o m
=]
=]
=]

Stop

Caculate

4-15 Pareto BiBFAH

AR SO, MAX NI ZEE, i Caculate $88E AT DI 4R THA . tHE 2
Caculate ##5#4x KRR, Stop #BEMROT, WLARERHT LTS, THEZREE R

1817 pareto fRIfIEFEF getParetoFront, 5% pareto fi#fE: paretoSet. dat. H.A
1% T A pareto fiF (HLALJE IAEEY) AR EHUE 511G &

Pareto fi 5 Bl R ARAL I I 24 45 2R, il 3B paretoSet. dat 34, 435I BA fobj1, fob j2,
fobj3 AP NALFREE . ER], T LE AR 2IAE H bR B2 [BIR R, R RIUH

AR, Wik 4-16,
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405 x10
Pareto Optimal Points Pareto Optimal Points
4.04 ® Optimal Cases ® Optimal Cases
Case—3 &
4.03
- ..'
402 D
Y
- e
o g 401 . At
! .
. .'.i?;a-"?' wF
4 St
s "“;"”
3.99 » Case-2
13
R ]
3.98 e @ Case-1 \ D e e Ca.fe..S
aa7 s . L L L s L L L L ) " L " 1
377 3775 378 3785 379 3TOS 38 3805 348 377 3775 3T ATES 379 3785 38  3BO5S 3A
1 3 1 -1
f x 10 1
obj f'ﬂhli
X107 x 107
4.08f ) » Pargto Optimal Points 4.08
407 ® Case-1 & Optimal Cases * Pareio Optimal Points| o .
i 4.08 ® Optimal Cases
1
4.06
4.05 "",__‘3 404
m“_-g‘ 4.04 . 402
4.03 . 4 ¥ Case-12
4.02} . . -
398 ToVET
401 . : o, VR
: Case—3 4 N Case—3  se ***
4 ‘hu-.. - x 1071 4.02 - —_—
. . 2 . = T 3 X *
aar 388 399 4 4m 402 403 40 2 404 ".g1 32805 38 3795 379 785 378 3778 STI
2 =1 f 1 =10
fe. x 10 obj f

obj

4-16 pareto fREREE

Pareto fRESENRAIRME T FZ R TTR, —MRUL, FRATEARYE — & MuENE—»
G e LR A T UM AT e AT S E6AE, W] 6-10 FRPAAL S ARVERT Optimal Cases.

4.4 KB

KNG TIRREA . A FEEH =408 OPTSolver AH. Allrun A3,
Pareto B, 437 I DIRE N«

OPTSolver #EYt. %i AN shipparameter . Mifk M #% 2. OLHDinput. dat,
ShiftMethOptpara. dat, FFDOptpara. dat, RBFOptpara.dat. OLHDinput. dat 345 4Gt
B 45584 OLHDoutput. dat S04

Allrun #3. #i A\ OLHDoutput. dat . JFEE1HH, HiH 455N outputPara. dat,
outputDrag. dat P44

Pareto #83t: % outputPara. dat, outputDrag. dat P CHFI =AM brSE. 4G
T, 4R 15 8] pareto fi#£R: paretoSet. dat. HAViEfF /T pareto i (LS Y
AR BB BUE S5 E R
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5.1 OPTShip-SJTU X - B EF %

PR A FRY 2 BB A A BE T OPTShip-STTU s [ TH T SR A AR AL et H i H S M LA Bh
REAAETE IR I B, SR R e . AN KBl It RE A . ARALBEER . H ATiX
HE A BEARES T EIIRE, (20 T A& I K OPTShip-SJTU B B 1AL 2
AR IEREAT, HRA % R R AR O AL B ) SR, A RS I 5 B
TEMAATHZ T Eo 10 H B TR S R TR, AR B A Ae s BB 1T 5
LR OH MRS RN ER, MHEE-AGEE M. B 7R RS R
FCA XA A, AEEE 2 BN N R L FE Al B R R A, LR A A 3 R TR 4 e
INAF LR

AR FEE TAER A4 OPTShip-SJTU XA T — AN P S . P L R 2
PRI LA E BT B, BTOL, AR TSR P S R E A B R B m AR R
PEo BT T TR P AT 80O S T v 3 2 A AT 3 A A S e v i, R 2 15 R A
R ESZ, AR TRESEI— ANl 2 “FI. B8 AKUF J7f8. —807 XERE iR
PRSI . PSR R A S BRI, AR B P AR R E D, THEL
SO ESARERH TAE . Wit ES M iEt: . ERIEDIREM AT . 38, FRekk—
S A I ThRE . B R S RS A PR . B T, SR
I8, RIS P R SR .

T8 TR T S vt AR N S, 7893 1 @R OPTShip-SJTU IX A D e LA &
AR AR AR IO L, AGRIGRR A TAE S, THERRE, MASHL, & B IIRex M
() C+HEARRD, FRFFII NSRS . RAG % TR T IAFER, A Refioh s & 5t
178

o TR T IR ARG, BTG TR E R R fEX kR, AR SR
PR EEE, AWr S 5 SR TS A R T, 2755 N BT R R B R A R
ST, HEE e R G, R ST R AR P AT, AT E L, I
PR A 5 284 P e e R AT PR 50 DL o TXRE AN BT (19 22 R 5015 R A o R PR RO ABEARE
KEHILT o

TETERAT IR B 2 5, 75 Bt 2 AR AR S S B X — DS H T AZ I
PRKAT O PG B, AT RGBT, RIS IR CH QU B & RrE, R
NEWENE HECRATE vl rTaRE. SRR . XA BRE R T — N R 2
WK Allrun BEHURES BB A, RN ALLrun BEEAEH Matlab T HA YRS 56 R,
JRFF R W A B CHHRM B RS —i . AR R T2 30k & e
Matlab Ze4m Pk Allrun ABPAIHATIER, FAETFEALT 228 Matlab SHAG ) MCR B35
A, ASEHLT Allrun BER S RS . MU, fEERE Matlab FI5R K/EET)
ReJo, FRAE Allvun MUEFRF AR T HCOMEEI DIRE, EEK I R BRI AR I/ B Dhag
MIFRSEILT .

5.2 PRSI
ARAC A A R R OPTShip-SJTU Pk BT B+, (H R e MBI Hr e, TR
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BV T DAL, ana] DT R 2 2R AT v 5, W B R g5 kAT A, TRARR
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OPTShip—SJTU XK HAF T Allrun AL ZIZE I Matlab 479 F2, JREEDEIXE 21
BAEDIREAE Matlab ESCHUESRTE NTTE, JFITRE WA SRR B BT CH+ E5 HIX
AR SRR o H X — R 5 A AR H R 3 — A S e B R T X A AR
fr: WFEEZEZAT I EN 25— T84T Matlab AIHATEEF IR ETAL & MCR,
ZAER KA L L2 EARIB AT, WA — AN, FRa v RIFE R R 2
Matlab iX—3# 73 FAFRIRARED, K DIRETE C+ ESEEL—I, X FER Al ot 20 351X 3K
A IS PR BRADL o

%Fzﬁ#%@%%ﬁﬁLmT@mmJz&mm?ﬁ?@ﬁﬁﬁf FHGIRI A E AL
R, SETE— K AR E lmﬁ%ﬁm@ﬁﬁﬁﬁﬁi%m

MM S 2 OPTShip-SJTU iX 2 a#am%ﬁ%mw 2] LR @ isqT, H2fE
B AR R S T B R R A Hﬁﬁ#%@ﬁ%ﬁﬁﬁ?kﬁﬁk%ﬁﬂ 8. FWAHGER—
A FE AT B TR AT DA 7870 A4 IR A () D e A e )R €
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THE INTERFACE DEVELOPMENT AND APPLICATION
OF OPTShip-SJTU

Ship resistance is important factors affecting the operation of the economy by optimizing linear
ship can significantly improve energy efficiency of the ship, the healthy development of the world
shipping industry has a pivotal role.

Hull lines optimized design is currently the focus of our concern. In the ship's main dimensions,
displacement speed at a given premise, by partial or total adjustment ship lines, ship scheme has
drawn the optimal hydrodynamic performance, which has always been the pursuit of ship workers.
With the continuous development of the shipbuilding industry, the design level is also rising, the
traditional hull line design approach has also been difficult to find a better design, how to get the
hull lines with a better performance of ship designers has become urgent issues to be addressed.
Originally designed mainly based on the series of model tests on each hull lines screening programs
compare to obtain the optimal one. This method not only requires a lot of human and material
resources, and inefficient-search-space is very limited often only get not "best solution" but "better
solution." In recent years, with the rapid development of computer technology, highly efficient and
reliable ship conversion, ship hydrodynamic performance assessment techniques, optimization
continuously available. These will form an orderly integration of many optimization design tool
based on computational fluid dynamics ship, these advanced research which has been used in Japan
and South Korea, Europe and other advanced countries of shipbuilding technology, and achieved
good results. Therefore, based on the advanced development of a numerical calculation and
optimization tool it has become a ship hull field researchers focus and priority, has outstanding
academic significance and practical value.

Computer-aided ship design and construction software design hull lines numerical
optimization software OPTShip-SJTU is specifically optimized for a variety of ship design, ship
conversion module integrated ship hydrodynamic performance analysis module, optimization
module.

The software has been developed by several senior research for several years has been maturing,
with many functions for solving the problems of optimization-ship, but did not have a good interface
and can not be extended. That is the purpose of this design is to design and develop a comprehensive,
friendly, beautiful, comprehensive, expanding good software interface. While a good interface to
provide timely and effective manner at various desired display computing software for real-time
calculation data, the output can also be drawn into the chart for calculating the progress of real-time
observation of the software.

Man-machine interface, which is known as the user interface, the English referred to as "the
UL The user interface is the hub of information and computer communication, communication, is
an approach for users to be able to operate the computer. In the process of designing a user interface,
it is necessary to always grasps is show and the respective advantages of the computer, the main
points of the basic idea is the customer's operation, less computer instead to afford a large workload,
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while possibly play computer all the potential, and assisted by the operation instruction. In the
design process must not ignore the user as the body of the operation need to dominate.

Software interface development rules, nothing can a change but also have certain rules to
follow. A typical software interface design process is roughly divided into three stages, definition
phase, design phase and maintenance phase, respectively responsible for the feasibility analysis and
demand analysis, task design and prototyping, to change the system or interface to adapt to the new
requirements, and enrich the perfect software functions.

In this paper, the main work is to give OPTShip-SJTU this software provides a user interface.
Since the user interface is the user and the computer the important means of communication, so,
good user interface should have features include availability and appreciating. So specifically for
users of software interface is designed in the software user interface design, more consider the
feelings of users, we as far as possible to achieve a satisfied agreement "simple, natural, friendly,
convenient," the characteristics of software interface. Interface overall layout is reasonable.
Operation process design, the basic idea is the customer (the less operation, the computer should
afford the larger workload. Design interface of comfort. To ensure the function of the comprehensive
and perfect, can't afford to lose some existing software function. Want to consider the use
environment of product and user groups. Need to investigate to the customer, fully communication
with users, can also be designed together with user interface.

After understanding the basic principles of software interface design, fully understand the
original OPTShip-SJTU function and the source code of the software becomes especially important.
Familiar with the working principle of the software, the calculation process, the input and output,
and their respective function corresponds to the ¢ + + source code, the program's internal
architecture, and so on. Only to understand the role of software, can make the most suitable software
interface.

After fully understanding the original software, I started a software prototype design of the
graph. In this process, I constantly modify the original design concept, constantly learning good
software interface examples, reference the industry all the similar functions of software user
interface design train of thought, and after some achievements, timely communication with the
developers and users, listen to their views, and in software prototype figure reflects their revisions.
So try and modified software in my heart is like a similar shape.

After complete graph software prototype, need to do is use the code to software interface
implementation. This step I also consulted many open source software interface design train of
thought, to study their object of design. At the same time to review and refer to the C++, Qt
characteristics, to try to do to write the most concise, readable, scalable, and efficient code. During
this period, I met one of the biggest challenge is how to “Allrun” module integrated into the whole
software. Because “Allrun” module USES the “Matlab” toolbox to write complete, the original
developers also temporarily didn't want to use ¢ + + code to rewrite it again. My final decision after
consulting a lot of literature Matlab to compile the first “Allrun” executable modules, and then
install “Matlab” in computer unique MCR environment variables, finally achieved “Allrun” module
and the integration of the original software. Not only that, after notice the powerful mapping
function of “Matlab”, I have also added in the source program of “Allrun” several mapping function,
directly to the developers of the mapping function of demand for software implementation.

While this article just OPTShip-SJTU software interface design, but in running the software
test, I found that the software running speed is very slow in “OPTSolver” module, reading the
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original software this part of the implementation of the code I also noticed that there are many places
can be optimized, such as can develop multi-threaded calculation, optimize the data structure, can
greatly accelerate the speed of software, which is a software for this user experience a higher degree
of ascension.

OPTShip-SJTU Allrun module of the software or use of Matlab programming, the reason is
that this part of the software function in Matlab is more convenient to implement, the developers
also have no have no consider to write this part of the software implementation in C++ code. But
this module and other module integrated into an interface when they showed the price: I need to run
to install a computer used to run an executable program of Matlab environment variable MCR,
which makes the software in some of the new machine is not so convenient, can be a drawback, this
part I will plan in the future after reading the Matlab software's source code, its functions in C++
implementation again, so it can avoid the trouble when installing the software.



