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ABSTRACT

ABSTRACT

Urban drainage system is an important infrastructure to a city. It is to collect and deliver the
urban waste water and runoff cause by rainfall and snowmelt, which has the dual functionality of
environmental protection and disaster migration. With the speedy development of the computation
technology, internet technology, information and communication technology (ICT), opportunity
and challenges had been given to the innovation and modemization for the management of the
drainage system using new ICTs technology. Implementation and application of urban drainage
modelling technology is the trend for municipal urban drainage development. It contributes to the
modernization of the city’s public utilities and thus to improve peoples living standards.

Hydraulic modeling technology of the drainage network is the key to urban drainage
modeling. Unsteady simulation technology is of great help to the design of the drainage network,
operation and management of the network system and modeling of the water quantity and quality.
It is regarded as the base for the design and management of the network in some developed
countries. Storm water management model system (SWMM) development by US-EPA has its
wide application in this area. Open Modelling Interface (OpenMI) technology development by
European countries is a new standard for modeling linking among computational engine in water
domain; it is well accepted by EU and USA scientists.

Firstly, introduction on unsteady hydraulics modeling’ s application and development is given,
specifically discussed 1D shallow water equation and it numerical solutions, followed by a
summary on computer models in urban drainage areas. Then, it describes the open modeling
interface technology including its source, development, history and objectives for assisting
modelers in water engineering domain. Base on the SWMM’s computational engine, migration of
the SWMM engine towards OpenMI compliant is included in this paper. Some examples of using
OpenMI to build integrated urban drainage models are later on summarized.

Lastly, based on the modeling drainage system in Beijing Olympic center in ShijingShan
district Beijing city, build sewer network model in SWMM, develop the OpenMI component for
SWMM computational engine and use the migrated SWMM OpenMI component to link the
Sewer model to a simple river model built in ISIS on the OpenMI platform to evaluate the flood

risks in the area.

KEY WORDS Drainage network system, Storm Water Management Model
(SWMM), Open modeling interface(OpenMI)
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Table2-1 Meanings of different terms and wave approximations in the momentum equation

L BX E=Ipab 7Bk EEhE
Ee) 24 3 I3 P N x x
ot
a(po’ B3 IR N x x
x| 4
oh 37 }
P v v
gAi, EY) v v v
2l22 TR v v v

EXRBE: BUXEHHTRANEARER: OREHENIKKE (—4%
) REL (ZHIER) UL, THETFHERE. FEERKREERA
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UK. BEoh, R MERRERBIA HE N, FRETEURAESRNE
K, METAR (RAKES): @QREANTERRE, REFEHNEE.
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ENE. BIHE BKEERB—2HMELS, SAMNE L0 B2
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%, ME_HENARBER. MERKR FHESIMTFHREBREHEN. A
A RZE IHEBOLR A RIE D LT AL B 5 AHE T TR, BT kAR &
HiEM. OFRATE. BKE-IBIL FTARE ALK BT — RN ERR,
THNNTE. BUSBUZARE), B8 -BTA, BARELEEE LR
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RPN (QBIE MR ZE RN R E AR B 5 RBETE®. H AN
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Q- Gl (M)

7 ~ 7S 7 N
OHONOHONONONONO10 N I
ohonanan]len]lonfon on]lan] ! Preissmang scheme

Ax (HYDROWORKS)
Pl
Abbott-Ipnescy scheme
Gl o rTeolw e v T alln] (MOUSE)

2-1 Abbott-IonescuflIPreissmann3 43 #% 3,
Fig.2-1 comparasion between Abbott-lonescu and Preissmann scheme
F LRGN B R A Preissmann Z 4 A KB X E R BN R KiTE,
PreissmannZ M K XU AL EPL. BRERES KRR, HERWE22:
iREZR(x, m), j=0,1,2,...jjo nfREH M, s), n=0,1,2,...nn,

wort i B
ot a4l
(1-0ar
-------------- Lo T |
H oar
pos f .
LAlA E By | Q0
i it
F2-2 PreissmannZ M 2,

Fig.2-2 Preissmann finite difference scheme
P S0 24 T BRI RO, ATRBI—AL B H R4, BILER
THRATANZERTENRER. TEHIEUSERLRTE.
TEEETE QD
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(1 W)bs h Qj 1+ b;+l A h]+1 Ax J+|I=

'/’bsm 1 R+~ ‘/’)bsmrz —l"h” -(1-6) (QJ%A;Q]J

.Q..Q_ ~ B[Q;:l;xQ;+ ]+(1_0)(Q,"+1 - an J

ﬁﬂ@ﬂﬂﬂE&uT%ﬁ

Allh;'” +Bl, Q/M +CL R+ DL Q0 = El,

770+t

Hep
n%l
A1, =(1-y)bs]t —
-6

Bl] =Z'x-

my 1

Cl,=ybs); Y

Dl]_ :..q_
Ax

wst'I: oy +(1- w)bs"‘* Ly _qa- 9)(
X FEBITIEQ2-2)

0_,_ (2'-g) (on-0,
Poon[ S8 5

Q/H Q}"
Ax

n+l n+d
0 Q2 ﬂ +1 +1 ﬁ ’ n+l yn
_(ﬂ ) _[ I,H,l Qj"+1 Qj+l ,“,1 Q_, Qj
x AT Ax| A jz

j+1

gAgll~ A +1 (i(hnﬂ hn+l)+ (hn _hn))

ax j+1
n+d
lQlQ g Aj+l 7 1 A n n+1
o [0 11919
2 Gy ey

(2-3)

@4)

(2-5)

(2-6)

@7

(2-8)

29

(2-10)

(LO)M(LOF I Kk TQ H T A XM QM LA T — I ZIMQIT MR, iXH¥
AU ERREHRAEKMETRALSEAI —REEHE, WHR I IR E L
A RRAF KK BIELMEA.7~1.10)# AZh B AR HA R 0 B2 —F H12:
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FERTA KETEM LArid 3

U —

n+l n+d
n+d g n+l 1 Q ﬂ A n n+1 9 n+l
_gA].,l Axh’ [( W)—A—t Ax A,H,.L + ) (K2 el Q Q gA,+1 Ehj+l

+4 n+d
v Q/H ﬂ/"*l AJHz
— Q}+l

At Ax An+-L 2 (K )n+l

J+1

}Q,"Il'"( W)—Q" v Q,+1+gA":f Iy 8A,+x

@-11)
HAE(1.11) TUER—TFER

A2 B+ B2 QM +C2 K+ D2 QM) =

17 2 (2-12)
Hp
A2, =-gd} fx
1 QB g A
B2 =|-w)— +2 4 "
7 {( l//) At Ax A,H,l 2 (K )’H,J. Q
n+d o
C2, = gAﬁ% ™
n+1 'H-l
D2 i = v Q ﬁj,:l +_ JH.H.L Q1+1
vl Ax A7 2(K )i
nel et 1= 7 n
E2j=(l—W)EQ Q,+1+gA, s =84, —— (.~ )

2.2.13. RALHTARERRE

B RE A1 5 B 7 REHE — A (6] (R KR 9 BB 5 AR 0 B R SR R — A
SMTEA, HanmRramT,

- = - ~ -

[ a, ﬂl ho h
Al, Bl Cl, Dj O El,
A2, B2, C2, D2 n| | E2
Al, Bl, Cl, DI, x| O |=
42, B2, C2, D2,
hﬂ
L a B ] LQJj_ L}’ 2

HPE—AMBE—NTERBEUREZH (=0 Fix=jj WHEHRER
KALED, ekt FRRARTUAERER, WEmAETE. LU EESBEE,
AT DA i) e ARV K R, BN B SRR BR X (Gauss-Seidel), FEHEEHE LS
(Conjugate gradients). HERHHAREERMEHERE, BAFERXHITETF
R B 2 50E AR BOME T X E AR RV R RIS TR SN — 2 R
F W e T AR, IMTENLARTRIITIEHS A G REEF R, 8
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27 KGEF TR REUEA

—

RIFRETRAMETEOKE, SRBOFENTRER (FEEFNE T HRR
RIRE, XPE SRR KRR

HFHEEHRAT AR LN AR (penta-diagonal matrix), Z
SCA 4R T TTIE AR L 2Rt 7 TR 0% 7 vE—X 337 (double-sweep method). W3
ER BT — R, IR T X AR T, TR R IREE D .
MIAED B HAT: HITNER. HLoERRIE A AEREHR =A%, [
R 2R KA 5 AR

(1) HTERE

AIRgERBHETHARX, mE3HR, BN E—FHsIEFERINER

» ¥ & %
j-1 {w &
LT mrusmresaE. WU =FL0t+G
j { * £ ¥ %
B2-3 MAEREE
Fig. 2-3 double sweep method
h;u—l — Fj-]Q;H +Gj—l
B AR T —ANEEH T ERE
AL (FLQ" +G,, )+ B, Q" +CL I + D1 Q0 = El

J+1 +1
wren Q) wia
-Dl, El,-A1 G

-C1
QJMI - J hjn:ll+ J Q]":ll"' J -1
Al F _ +Bl, AL F,_ +Bl, Al F,_ +Bl,

77 -l 77 -1 Jt i

n+l

O wRERTUE RN TFHR

n+1 n+! 7+
O =H KN +10m+J,

Jh+ j+1

Hep
-C1,

J

H=——r—
AL F, +Bl,

17

-D1,

J

i
I AL F + B,

-l

_E1-A,G

J -t

ITALF + B,
n+l n+i
sk T R R AT~ AR F I ETA
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EETW AT WA 208X

A2,h" + B2, Q7" +C2 1)y + D2,Q)) = E2

770541

K" =F.Q"+G,, = H R+ L+,
o (A21 1+ B2)1,+D2, 1 E2, -42,G, -1-(42,F,,+ B2 ))J,
M " (42,F_ +B2)H, +C2, " (42,F,_,+B2)H, +C2,

ZHATBHF; MGHIEHEAR
(42,F,_, +B2)I,+D2,

/ (Azj F_ +B2)H, +C2,
(2-13)
E2,-A42,G,_ -(A2,F,_ +B2)J,
= (A2,F,_+B2)H, +C2,

HFy Ml Gy WEFREHUFFMHHEL, RINEHTRANIT=/1TRE
=¥

a n+l + ﬁl Qn+1 =n
AR 4 B O ey W e DY O =EY
Azl n+l Ql’H—l +C21 her'l +D21 Q1"+1 =E2

AT oA LR BAIMKARE BN E. MRAAFHEHNED
aE, @ ", HEABERUAL RESAFERUALYZALH
HEEA B

B __(A2,D\ - A, D2) . A%EL - AL E2, ~(42,Bl, - 41, B2 1)enen
(42,C1, - 41,C2)) =" (42,C1, - A1,C2))

LA B R B DA R A FHER T A G HIME:
(B2, D1, - B1,D2,)
(B2,C1,-B1,C2)

_ B2,El, - B|,E2, - (B2, A1, - B|, 42))h,,,,

o (B2,C1, - B,C2,)

B TF MGy AT LAE HH, LA, REWEFMG, REHHEH, LA,

KK, HE-1, BERANTENEANT:
O =H, B +1, ,Q;*‘ +J,.

4/
h;ﬂ = Qn+1 + G

0=~

(2) EfE*E
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%2 % KERFESFEEREUEA

HTF DR EHTUMEAR (1.2 F8hy RQz—, FAAR (1.2D)
ALK BRI —A, REFA AR (1.20) B3R _E—4Qy., MALAK (1.21)
Khyjg, HIKEHE, BERZEh MQ. BN LWMLF&MHAMED FQMH
hz—, FAAZHEFRAME-ASE (WTF1.22) ATRAKkHEh MQHIF S —

A

°

ALK + BLOM +CL ™ + D1, QM = E,

Zit, FAXEETEE T E2ERGTREN—EEE A KRR E.
SR G AR 1) R B A —ANMEER, AT SR AR AU () B A B A P B A KK R
8. E2-4%—AwREREA KT EIEFRER.

ﬁﬁmﬁﬂﬁflﬂﬂ#ﬁ

¥
Forj=l o jj R ERX BNEENE
& ¥Mb_s_templil=b_s_[jl, "+t —HE
161 B9 A texp [j],
~2_templi], B ¥ (bemp B REEE
51 Zn+0.5 ¢9H) 3

MTFaicitogl AR &R |

Al[5),B10], C101, D10, K,
ELl), A20],B20], c20], |
D2[j] E2]j] :

e F | mm |

Mww,fwwwm_: e T —

For j=lio §-1§t ¥ Ef], E
F[i], HE1, 151, JB1

n+0.5 (M
5 _temp [jl=0 5(b_s_temp f+b_s_[i1)
& tewmp [j],K"2_termp [j] [

SP ISP IR I prapaptyap iy

Fr,—nm ufﬁuﬁanmnnl

For §=0 16 jj #| A $ 1]} o Q[
r gt R B & EOE Y sl

AQGLK"G] :

B 2-4 BBVE I — AN TR B P9 O o S AR I

Fig.2-4 calculation flow chart within one time step for single channel

22.14. BBRIMIE—REEERLHEF
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AR T A KT 2018 3

- _ ]
KR LR BT IR R A BB — X HEBEEE], LR, %

S 5148 A Microsoft Excel Visual basic for applications K44 5 H- i .

22.15. BREFRE MRHE

BUTE BT A 48 1 20 BT 168 B0 18 T L O R P T PR 4 2 S 2R P R U o AR R
12 TR TT o (B XS TR S8 SRR W B MR HE i R e T R AR R
BEARARBARNT . E2-5EK. FREMERLRERMEREMEZX
t.

@, . b ) rx =
‘% % x x % X X
x » x
x x X x
» x x [
¥ X 2 x o * *
x x % % * x X
X X X % X x xx
X %X x X x »
* x X x X x % x
X X %X x x x %X x
x X X % x %
o x x % X x %
x x x [+] XX X X X
X x x % X X x x
x X x X x *
X X x X x
% K X X X % %X %
x % XK X %
x x

B 3-5 BERSWHERMERLL
Figure 3-5 comparison of matrix structures (a) simple channel and (b) looped branched networks

AT, SRR RREBAER, W TREERETRNRE, HHERET
BEEREKGIEFRRABOKME. —HRKTENBERBEFEESEE:
EBUL R &M ERRTAERY: MAMMERREERE: aditEER.
FIREMI, REGEARMTTIERKE .

222 ZHERKAEREZEREN

BEBETENER, URBRITEEESERNRA, Z4EiEKN¥8
HTKEMRERENA.

R RSP ESMEN T ER_EXEFHRE, BEEMUM %
K 7TFE (two-dimensional shallow water equations). 4K FRREH=Z4ER
AR R AR ANEIE T A2 (Navier-Stokes equations) #5 HXK.

BENTE
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2% KETEFE S EERA A

a
_aj_.'-.a_g’i-f-_g!.:U
at ay

(2-14)
HEHE

Lo 3Lﬂﬂx2/”) 3L3qqu/") P LGE “9.40x” +q,” v[zaqu+82qx Bzay]_o

ot ax ax nr ax?  y?

aa, 8(6¢xay/h 6(&1 /h) a(n+z o*q, Y * + 9, ” [8 . r,,f’zax],o
a3

n'? ax? z " xay
(2-15)
K g Mg —XFAMY HFRRERE;
H—K&;
— AR s

[x, y —X,Y AL FR A B[] 1 5
B——Boussinesq R X
G—E KR,
N—2TH N RE;

V—KEIEZN Rt R ¥ ( kinematic eddy viscosity ).

BEARE: —HBRKFTENELARE S —HEXKM: ORERBN T KEE(—
#iEe) RE\EL (ZHER) M, THRHPYHERE. AEERKREES
B A EEINEE, NIATRRKENEFKENM G, BS5KEREH:
@ F|HRMEN M GRS B HFZ M 58 B Zm K F/KFE Mg rE
@REATTERE RN, REFEIEER.

EFERLHE, BRSIEREMNZEEERT BRI ENEERE. 3
ERRBUA: (D) BREME: () FRTE: (3) FRERZ. KpEHE
WA 8 2 i BUE A 77753t & ADI(Alternating Direction Implicit) 8 R 5 B Z 7.
ADI AR RZ KA FHARE, i LERERRELUKRRS % . KT
JLEFTHILE TVD (Total Variation Diminishing) X% R T ADI #& I8k &,
AUEFREAKRHRERR ., HRE TVD AR EFRTH, HEEHARK
K, METEREEK. (B2 FMEBTEEE KT ENURIATHE A B IES
REFEBUKEHRE.

RAER _RBAKTTRKREERE R T EAXEMHALE, FS AR
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LR TR T2 Rt
e ————————————————————

[
23 HEHNEREHKRZEPHEA

233 HKEMKHIER

HKERAK DB RREXEFHEA. 274K #REOFHENE
MBRBREAGE. BREE. BALRE. BENANEER. ERTBEARE—Z
FIKIXHE KAFMERAXMBHMERBEN., HRZR. ENCHAN—BE
MR RERARAE P E KRBT ERR, CHIRES A
VEMES. RETESHUA AN HETER, RRRERME PR R R XK,
BREFHN. ERARGTEER, ERLMRAN—NBE L™ F BN
HAZ. MWHKEMREREGEZMS: KSCERL K BRI K RS

20 42 60 FATFIE, — LB T EHUF R KUK IR E LR H, UTA
Rt 7 HEE L LA R,

(1) STORM #& %

STORM & £ X E TRIFHEKX TEFLME K, LB, B, BHM
B, eI T RIS R R AE L A0T, &R TR BT HEK RS K R
AR X —MER/M RS KFEEER, Rt URT R —F4
B, EANRENRRY R L FREARNER, R zngnsgng
e, R/DEEFENRERENCABWERARRS: BN, 2. R2HE.
R ERAR, HREHEERMBRE K.,

STORM #&E R £ —NHEFHAKER, NS EREARZRITKIGHE, £t
=MRRTEAE: REYE. TREAESENAGEREESE. EHEE=A
TEIEE: WEIGRARTERIKE . SR BRI E K A B b,
BRERSHSMWIK I REREREME, FERE S WEET T E KRR
g

(2) ABHIFHTER (TRRL)

SRR K E B Watkins T 1962 FRE. EREEABMAFTNEEET
WHRBG AT AR PR — AR KR SR B EFRA TRRL, %8R %
E# A RRL. HRMZ AR, ZEMAERERE T Z N,

TRRL DA T X S ) P2 RO L A2 AR N, RIBR RI—IARRREE ik (%
RN ) WHHEMRRIRELE. ZEETURTELER, EFLHRENET
RN IR R RN~ B R E BRI R B WA TR A0HEK
KFEARNNRSEEREEERENRB KRS, Bk, ZERNTRERE
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2 % KATEE G IHEEREAE AR

NERBENGETTRESRE AN N EERSARERBRES NI ME
35 BT HEK TR I
(3) MOUSE %!

MOUSE (Modeling of Urban Sewer) &Ff1&E/K %85 AT (DHD F & HHE
KE MR K . MOUSE #A ZMER, ATRRITEMAKER. LBER KT
251 SCADA R4EMAEL TS . MOUSE M EEHRAEMEWABRELR, #
FARBER, FRER, KPR, SR ERHIERE—RIIMLER.

(4) FHREFHAE (Wallingford Model)

FAEAS R BT 1987 EHRERMER K DERAANBAR, SFER
PR RS, (] B0 IV A R R S B A T R AR 2 DL R OK U RS B, R ]
VIR A K RETEWEEMGKRER FEKA 15 48, BERTE
NAT&WREHIEIT PR P, Wallingford BRI A 42, B
o TR A PR Rt R AN KA AT, #7 AN, & AR FEARYE .

(5) BWEHE (SWMM) HAY
UHMEEZERE—F, FIUHEFENNE, ZERAFRR.

234 WEREBRRZEHKRGEFEH

Geographic information system (GIS), B {5 B R 4. TR T ENEEHF.
B4 MBEHE DR REEEA RALTRMIHME— BRI EE BT B8R
B, i, BT BIE. M RETRHER. REMESE. JLTE. HEARE
REENANGA—FHEEEEHBEARFH GIS HFREIHKENEREE

RECERCHHKENERN— MR RESR.
AR, GIS BAREZE S MARHKTUNERYSS. BRSI—LHRE

Wh, FIAMBEERRZ (GIS) #A, BUBHEMERERER—FITZLEX
RIgZ. MEREEFRTBTHKREW TR TERTT —BHA, BRIEHC
ZBRITBRARENGFEETERSZ. HF, GIS HAERERZHMMTAIHFKEM
MfE B EEST BRI TNA.

Xt FIRAK GIS AT IR R, R 2 HKEME RN EENFTRER
BIHEKE RS BB —ANER, 2 EREETZTEEHE T RN RS
ATHEKAE BAL B SEPR IR TRIFIIBR. 2004 4, B~ F Mapinfo
FFR T HEKAS W 28 5 B R 48 PSNetGIS. 2006 £, E¥TEVT L mHK
SEMEER RS . TlRENS NEiE VB6.0 —XIF R TopMap 3. T KKH4
KHKEM GIS #%. THE% AET VB6.0 ZIKTT & MapX, & Access2002
FR T 8ILTTHK T8 M SRS, %ERPZIKIFR Maplnfo B3 T 5
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T K% T 2M 20083
e S ———————

THAKEMN GIS B4, FHIRARSGNA IR THAE MO 58S,
24 KB

AEFENMAKEERZEXIRXEENER, KRENA. ERHRHAK
BRAEE T RSB AR, S—E KT RRESERRT T AT, Fan
AT _BBKHE. T HENBERERKTRONAMT B4,

_20_



%3 % OperMI HA

H3E OpenMI A

Open Modeling Interface & #% OpenMI (FFAR R AL D) FFHER—AK
BB ARAEE AT E S Z R O Vil B & AR R RV 5 | 0] L7E
AEFEFAZKRFROERLT, SHEEMENTHEIIEELBEE (BIHE1Z
RIEETH BAREZ R HEIE). RPMFABRRAE ORI — NS T & FiE
RRMZ MR — S FIESR . TERXAMRAEIELR T B9 -& FhEk 2 [R) A 3L [ ) 4%
Ao XHREKE, EXMERTFE L, SRERE LA A R AR LREE AR
—MEERS, N TKERREMERBENFEENE L BEE KT LIAREE
R EEEBEE SR RAGHENESENEL, AEELLFERHEE—&,
SRR EROKBRR G BR G T B —AN BRI,

AR & RS M AT BN AR E. M AEER T RRER K
EFKER, FREHHRR (4. —4. =49%), W 3-1 R

A RE e e,

B WSRE i OpenMI friEeM |

ﬁ)otlﬁ LT

! :

BABE [ BEsE
& o

P

SELaN)

L

B 3-1 OpenMI #r¥EME R EE
Fig.3-1 Illustration of the usage of OpenMI standard

RBFKERRARE R =0Am: APAE, wHEIIENaAmSH. A
FALGEE F ERMARE S8, REERBAS, THEIIEEANMA i
FHEHBHAESER. WRER A 5EE B K7HH 5152 OpenMI A,
AREKMZEO, WEE A FEHTHER RN T CUES R 2 & D ARKRE B B%
BRIV ERES, RZIR. XEREE TEHREENEN. HH A SEAB A
HHSE SRR KA ERL.

FERAUTHEBER OpenMl HEARMMGE, KB, fEH, BARXTHEKIK
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R T KETEH 2R

BRI T AR M\ R 01 R LA AT R
3.1 OpenMI FEHRHHEXRE. RREHE

OpenMI £ AR T BR ¥2 2 FAESE 3 B IR H HarmonlT, X7 H &4 H R ITK
—ANERTFARERRAEBENARRXAIED, REFNBILEEKERL
B EAER BRI R R B DA ZE Tt RS E A SR S T AL
BRI D AR HE . T B B EDK L5 £ AR H L (Centre for Ecology and
Hydrology) #3k, Z=FHKMZKELREHEAKMRMR. FIZ% DHI, %E
f1 Wallingford &7 2 # WL Delft Hydraulics f& % R4k e R & OpenMI
BAR. XERKHECEHNRARA, KEEA[VS5T Uit k. Wk, £
. 5% eIk, ZIMEHR 4 F588% (2002~2006), HMRAK OpenMI 4R
¥ (1.2.00 52005 4 12 BR#AM.

#£ HarmonIT M HLRJG, 2006 & 10 AZHEAR RN ERENGHS
OpenMI HAFEHE XK H—/NH: OpenMl-life, %51 H R7EKHE LIFE %)
RIHEZE T, LIFE %3 B) 5 7 SUE BRI B R 5IRE RSP, LIEF & 3L 3 BhRR & & 2750
AR B % ik 13.5 1285

OpenMI-Life Tl B iR % F B ER1P 5B BRI K BIR KKK HESRR F I (EU
Water Framework Directive). %I B A E # H (12 44k HarmonI T M Bt B R %
R, FIF OpenMI £ AR th A R 5 bR TE F BRI H &,

2007 £E OpenMI & R4 AL, #RAEE OpenMI H R, #HHRH AR
THREGENAKABEREEURE, E2KEEANET ZHAR. FAE 12 A
OpenMI FRHERR A 1.4.0 KA. OpenMI-life 7 B B ATEAERATH, 5 2009 FK S
W SEFRAIE BCA BB R AL E ARk,

OpenMI £ AR B R A LR Z B TS 2t 7 & EMRBB . FRETITI
Z BRI EM . 7¢ HarmonIT # OpenMI-Life B H #4738+, OpenMI ERE
B R AT LA £ R K SRS TSR T4 & 411854 OpenMI B K. HAthH
KEFHIXMATFRE. OpenMI HARMHEANTKREKRZENHE. EEBS—RHE
HAl 2B+ FKE B REEM KA REBFEHLE SR EIIELREEN
BT OpenMI #r#i#E O, B A OpenMI 3R A 3K M4, (OpenMI F At & LT 30D
#84> OpenMI & %4t T &',

FEEHHFRBERMEFRENR:
http://www.OpenMI.org/reloaded/users/compliant-software.php

OpenMI £ —/NFEINH, WE %I, THEBRRETLLARTIRE, UTFIE
# % OpenMI HARHIM ¥k,
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%3 % OpenMI H A

(1) OpenMI ZHLE HMuk: http://www.OpenMlLorg, K& Fric#(E
B, Hit4&15 8, OpenMI %¥E T .

() FEATE T & K AHE M . https:/sourceforge.net/projects/OpenMl/ &
HEFHERBTHEEBAITR.

(3) OpenMI Wiki M3: http:/wiki.www.OpenMLorg 74k OpenMI £ AL
HHZE, OpenMI AP URFRENFE .

# 3-1 OpenMI F A KM R HR
Table 3-1 OpenMI compliant software and desription

ARAR |[BEER  [FERAERN B R R
MIKE 11 1 EAE ., PSR SRR
34 TK. RKGARUERRK

DHI software f}#% |MIKE SHE e

MIKE URBAN | T HEK RE LR SRR
Delft Hydraulics Sobek 1DFlow 1 KA SRS R R
Software i [Delft3D 2/3 YK IR A

DelftFEWS K T A

Info Works RS 12 IE . WM SRR
Wallingford Software [3[E {Info Works CS 172 3 i HE K R R SR S 1R

SULIS 3 YA DR
The Hydrologic
Engineering Center  [2E |HEC-RAS | SERIE ., AR SRR
WRc Plc FE |STOAT 157K B R G A
Schlumberger Water
Services %M@ |visual Modflow | 2/3 #ith F /KRG

3.2 OpenMI HARHMEASENX

OpenMI £ R 7] LB I R R A I K T BORF B K AR AR AR EHE Rk
REFMEA T BRENBAN T, HRELEFNTEGE. TR
IR, RE. EEMAE. OpenMI BAT LUETEFER LR K OpenMI
AR R AR R AR P BB R A 4. B T OpenMI
AR BH K E AR R SR TE F P B FRA R HSCRE, AT UBAR I F i & I AR R
Bk 8 B RR GBI OpenMI SEEHE, BB~ M RANREIZHRE

(18]
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Jb Tolk K2 T 202 483
s T Y

X F B HKE B RGAR R AR LR R U OpenMI B AT LUE 7 5% A9 8 4
FAWS| /1. BT RKEKM OpenMI # A, XBRXK LK. THBATUS
DERKATT R E MRS T — R AMRIT R 0B,

XFRET TAEE XKV, OpenMI BAT LMEMAIZERBRBLAT. Mk LARBIA
BB FF B R S R S5 T 3 KRR A3 R R AR it AT Tk B R T BT
TRRERATH, RERSMERPIRRBEROE I L.

3.3 OpenMI AKX

LB OpenMI HARMIE. WA, REMEN, BARELCE, WmAE
THE 5|84 4 OpenMI A K A OpenMI 37 8 R R4 435 LN 4.
3.3.1 OpenMI #EAME. MARFKDEME

OpenMI FrAfE 1% 00 A B R — R IV O MTERI E . W 3-4 Bi7R.

org.OpenMI.Standard interface spectﬂ:atton v.1.4.0
D@W“‘I © The Opanhll Azs L: weerw Openmiong

[ —

ity

[~ 3 v L

= ——1 |
L | o | iy e | 2] OpenMI

—

E: interface-# 0, REMANZBRFEHTFH—MHRE, TEAXHFITEEZA. A
WS E RN REN 15,
B 3-2 OpenMI #5HE ML
Fig. 3-2 OpenMIstandard interface sepcification
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% 3% OpenMI AR

—

B 3-4 Bi 2k OpenMI ARHERIEARMTE, HAPHME T —RIIMRAEDE N
FHENBEOEANTEHBREE - MEOA: EEAMH (ILinkableComponent),
ZAR RS- RAERG NIt E SR A —NERAY, X EERABES)
Kkl LA —MER RS,

REEOEXREARANEEFFH—MEES, TUFEM IR R %N
FHEE KW EIXEEDE . OpenMI KRR REOBEHRANRAE, 77H Java
A Microsoft dotnet C# %’5. HAIEEMFERHE S KL (90%), i H OpenMI
Z 514 A% Microsoft dot net C# [l ff] OpenMI Fr#E#E DR GEH AR LR A .

Dot Net iR <[] OpenMI 3% 2504 B & Microsoft dot net CHAR 4= )k B 40 14 &
O TR M E (LinkableComponent.cs) o T Java A [ 3% 25 04
178 Java WA ) 41 1 4% D 8 SOOC R ERE M (ILinkableComponent java )

(REERESHBEAN X8 .

332 OpenMI HAFIRICE

OpenMI T H 2 g R B2t B SR BV JFYR T E . B BATH B R & BB a4t & A FF,
PAF & H % OpenMI HAR B EIC & .

OpenMI #HFHEEHEOEN, B OpenMl ZREEH EAi. Bl fFAKRE
Version1.4.0 (2007 £F 12 AR #i)

OpenMIZK 7 &R THEA (The OpenMI Software Development Kit, f&j#R
OpenMI SDK), HOpenMIZRZ FTREARZRI KA, FELEBRKME (GPL
License #E48). F /A LAZEE 75 Mk Bisourceforge P¥5 F#. OpenMIZKHFIF &R
BYESTFHRET FOpenMIEARKFERRARMFHRERAEE. %SDK BT
OpenMIbr#ER: 8 X EISEI, &RLHKMEE, OpenMIFKBERMFEGIE (B
IR RPN AR, T PIAEE DA R T KRR,

OpenMI AP AEEF, HOpenMIZERE TREBEAZRERA BITTRA#
¥ (GPL LicensefEZR), %27 2 B % ff Fl OpenMIE R & 7 #E & AL F

L
o

OpenMI Hi R, OpenMIZER KA. FERAitriE, SDKETHFAE
BENREEN, ZBZBREERT REMEHBBEARREXREE T KENEARY
(XRYEE: T, XEXHHRAHRRELH,. BHETH T ZER. &%
A EAF )\ B4 4

A_OpenMI Scope;

B_Guidelines;

C_org.OpenMI.standard_specification;

D_org.OpenMI.Backbone technical documentation for the OpenMI;
E_org.OpenMI.DevelopmentSupport technical documentationOpenMI;
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F_org.OpenMI. Utilities technical documentation for the OpenMI;
H- Designs for additional OpenMI Tools
The OpenMI standard in a_nutshell

Fioh, ZERZRNERX— R BB MBELR WIKI R, XHETLL
BEINEES, EMETHPAER. ¥ R: htp/wiki.www.OpenMLorg.

333 HESIEMTETA OpenMI EOFRE

BIHAT AL, R & EKERREERKEEEEZNRNT OpenMI AR
f (EERWHSIE). B2 RGREHREAFTENHENEEBMOIIPTRAS
KR53 A OpenMI SEA KM . X— /M HENBNAIRKGHITETBEAN
OpenMI Fr#EE7,

OpenMI tr#E# 05 Java Fl Microsoft dot net C# BANMRAS, W8 H bRk
THEGI A GF 2 H Java B¢ Microsoft dot net CHE SR T, %5 7] LI B #4
AbRHEF BT BLE MR O RS

nm, AREZELBRMEANKFMNITHIZEAEMITENESRE, tin
FORTRAN, C, C++, VB %. OpenMI ZRESEUWEH CHE 5 BEH T EHE
BITRIFRVHES I, XRERARFNS I E—E £HSHEEE (DLL) AL
A HAT XA (EXE)o OpenMI HARZE RS ERMERFHEN BT i H 5188k
OpenMI FRHEFR B L T, FBEREXESBRUWT:

(D BRIV EGIE R FANSHEETARITIITXMH (EXE) (F CHE

B RERAD;

Q) AR HE S B3 S HEEEH OpenMI W R EBRANRENTER
2 (e ¥k, WERY, 4RIFE% initialization, Perform time step, and
finalization);

(3) BRIV G EF) SRR ER TS 5 FE400T LA Microsoft dot net
[Dllimport] i M3 3 FLiR [B] IF 5 F{H ;

(4) CHESBEHRE OpenMI FilEE XMBTH It B 51 BB O H1E;

(5) 8/ OpenMI £ RZE R & FTiR LM SDK H RS EBEAFFTMENHIZ,

SERLELEE .

FANM BB AL R : OpenMI £ R XM B-Guidlines #4r# 5 A H 5
WEREEL WIKI RE. HHEIIBHETIRES RIRERESRE, F2
EHRM. ARXMENERLE LA HRMARAETAIIESI EETR
OpenMI 3% & .
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3.3.4 {AI{E A OpenMI AR L RS EKIEE

EMATHEATR, BAEETLUER OpenMI HARBIMEB RS, L OpenMI
BRI ARG S B0 TP

(D BERRORIRE BB —RIVNETE, BN RTEERENERK
Bk MBS AN IETROKKER W : KRBT HR: [IEERL, FEW
i, W THKRSE, BRAMBKZAE. SALERTTHN LR 2N
OpenMI A MV EAUR R RIEAL (RAITHR);

(2) BT EBANPNRTT, EERSEN T EAEIK A RZ AN T E SR
B, HHBAZRIE;

(3) ELELRBRIEEHENRTHEEE] OpenMI F& £ (hTHEMKNA

#E OpenMI FE KM, FTERDKIBSTED;
(4) FA OpenMI KA FEHEEB AR RS, (£ OpenMI Fi /- Sl

B, EXAMNFEL, SMRTTURANMBKAE—E, MEEMR. ki, |
RERMGER, ATUMEARNAREEMEA, BREREETHEERENEMT
HKRZGHEN, M THKR S X5 RIF N A 0. X848 B /R e DU
F OpenMI £ AR 58 L 5L L ;

(5) BITEMERI RS, WA, MK BTRARNIEST, FAETE
AR RFARLE);

(OBRZRIFENMERRE, hREERBRZRBA T EIAR BRI .

HENERI U REBREGFKAREONAERECLE TP RE, F
FEMERENERRRNIZRER T LRV ARBE. FEKREREEERE
MR RKENRKAEFREENAZ BN ER TR, OpenMI H AR HHHIMA
GAKEEARME TR IERM. RO EVREZF TR LRI A OpenMI £ AR
AR 135 L BT R SR AR ER LT E B R R N R LR TG K SR 5E
M. FEEMN—AL, BERNEEREMFRENTUE EFREERERE
R Z OpenMI RAXHEATUEFHFHACLFANER, mMA
HEFRMKFT LS HF R RS S, MR E ELIFRLHK.

34 FENG
AHERGMNAT OpenMI bk HTE KR, KB, FA5EX -,

FHNETICIEREHEZN OpenMI REMEA LK, UKW OpenMI KT
B2 LRI ARG,
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%4F OpenMI EAF A LG

E—BERENAT OpenMI HR, AFHE[NBUATERE UK
H5EA Y OpenMI RE, IXF—RA AT LA £ HARK) OpenMI & 7&K 1
TEZEZSARRAENELY, HHTEEE EHRARMLIE TRER. 23X
B LA— G HE KB AR IR SWMM A6, & 540 SR M SRR AT S 5 1 2B R0
B RGN BRI DR SR T 5 5 | 5 AR 2 OpenMI OISR A, A48
wit, JIREMR. Bk A EIRHKEPMRE DL, AEB7E OpenMl F&
LRIRFEBAEE,

4.1 tEBIRHHTETIE

THE G ERZERANZL, BARE ST A/ A P 5 R 58 S B 50
A AT, HE5IBEBEASIERTHETE, RREREEHRE
KRERGER. HAZE (O IZEHEZE (xy2) BRITHESIENEBANTE
e 7 o
REPITE IR LT ILE S E
(1) #%4k (initialise)

EVE SIS RS, HEVIERASINRART, VIHBATRER
WHAR, ZHRA, BH%E, FTFRARRE X EETHEE AR
KAMFUREE.

(2) HEEANMNEDZK (perform time step)

HE-AEERGKA, T EBEEE N RNERE. R EES KRS,
BHEF R ANAETESE R RET AP KOTE, BERESAEITHE.
AT ERAERE, FHRTESIZEAHEDK (adaptive time step), XHFFH
EREAR— P ERESEEUNE. EFMTESIZERSEARTFEERK
fi#. BOAERIEREA—MEED K.

(3) FERIHE (finish)

R EEERRMB W EES REX, BEOTENAE (HREVHRILHE
IR ZERES.

7E OpenMI Fr#E, EEANKEMTHESIBE S —MERAH: FMET
GHBEAHLARTRFTHNASLEE. SHEMRESMNMTE TSR ZME, (A7
RBETHRAES, TUEARKFE L TREE”. XEARFRKE
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FTEESL AR RL 2 8] (OB A RR & G138 T 1R BF RO %A
B 4-1 g OpenMI b i B4 14 M s 19,

| ILinkableComponent
Interface

=+ [Publisher

= Properties
A2 ComponentDescription { get; } : string
%2 ComponentiD { get; } : string
P FarkestinputTime { get, } : ITimeStamp
A2 InputExchangeltamCount { get; } : int
= ModeDescription { get; } ; string
B podelD { get; } : string
s CutputExchangeltemCount { get; } @ int
f TimeHorizon { get; } : ITimeSpan
= Methods
& Addink{Link ink} ; void
9 Oispose(} : void
@ FAnsh{}: vord
§ GetinputExchangelfemiint inputExchangaitemindex)  IinputExchangaitem
¥ GetOutputExchangeltem(int oulputExchangeltemindex) : JoutputExchangeltem
@ GetValues(ITime tine, strin (D) : VakesSet
© Intiakize(TArgument(] properties) ; void
© Prepare(] : void
© Removelink{string inkiD) . void
© Valdatef) : string

B 4-1 BEAMENE X
Figure 4-1 The linkable component interface

Hrp, BEAMHFAEHNEYE (property) A:

ComponentlD: —ANFHF &R B AR HRA M-S X, M “ModFlow”,
“ISIS1D”, “Mike11”, “InforWorksCS”,

Component description: ] B2 —A)ERJLA)E RAFFF XA AFAO1EA, Blwn: “=
FHWES T KRR, —BHRENT TR,

EarliestinputTime: A< #8240 £ T LATT 46 8 303 35 H0 305 P b o o 57 I [ 38
HERIX ARSI A (|, 22— AN E s . tin: 2008 2 A 12 H,
12: 00: 00, OpenMI FRH#ERLE LAERE H (Julian day AJCHT 4713 % 1 A 1 H)
AR AHE.

InputExchangeltmeCount: A4 52 41 {4 AT L) 8% 52 3 Ath B 2 48 4 A i K BE A
¥ tin. —4EE PR DS K SO R MR mUK BN . T4 B BIR /MR
SRR RS ) KN FR R T 5%

OutputExchangeltmeCount: A< 8 H 41 14 BT i $2 {4 45 A 8 2 41 1 (0 B 2R
RIB A Biltn—4 8 MK R AT LLFE B4 i a) BRAR Bt AN T R R B vt R
H1. Ta%k B B/ MEAR B L BRAR R I K/ R KT

ModelDesciption: — )3 JLA)IE KRR — AN LFFAHEE! (X BRI R 1
ARSI N LSRR MR SRS, flln. ERELREKENAH
BAL, 1996 4F 5 A 4 H KM,
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ModellD: —MaAlERRERLIRER . . “&im>

TimeHorizon: ZRFHAMHE K FER, BRI XER AR 8] X(H]. t
WM 2000 8 8§ 14 B, 12: 00: 00 LI 2000 £ 8 A 14 B, 18: 00: 00,

HEAHFRAFRIITH (method):

Initialize(¥]#A1L): HitHH 3BV HEERE, XATH I ERLAMN
—ANEH. BNEERAFHLAFHRAERE. ENHRANEES, HE5IE
SEAERMRMALIE, T MARE S, VBHERSEASE. EHHE%E
SERMIGRA LIS 1% BEE A0 1 I J8 S RO AR SR . BB LA HFRE EIEMIF
i E .

GetInputExchangeltem: Bt & $( & B A RIREUA B A A I N TR BOIE .
REEERYIEA LU B EUA 7T LMER

GetOutputExchagneltem: 1 &% % ¥ B I SR IR B A8 82 40 14 i o B ST e B4R
B. RAEEERYIGA LS R ECA W LMER .

Validate: IR $UH R A N ——NEEE OpenMI FRAAM. LR
REETESIEBWLUEA BAER.

AddLink: 5 RERMMERAMZ RVRIN—MERE, SRR XAER
MNEBTBETRRBZ B KR, AMEHREIEITRER.

RemoveLink: b o S0 B P9 AN 45 3 40 1t 22 18] B 2 S A 4% .

GetValues: REBERIXA OpenMI FrAEFHIZ O k. RALBERRA ML
TR R BCR R A S R A BRI R, BRI SO —/MERUE T 7 A S At AR
BRI GetValues BREURIREN LA RS B E04E o i Bt bR B PT ASRBUE T B (] i 55
E47] 23 8] R A HI BT 7 B3 . OpenMI KA B &SRBV 1L (pulling data
mechanism) BT E AR M E R EH A BB RBEE, BEFBLARM X
¥iE, R RNERT R EARGEYE, WK R E R EER R .

Prepare: (ME&RLE) ZRBIETHIIEYHMEE, EAM GetValues B
ZRIAA. AEETHREETES.

Finish and dispose: 7ERBITHERSG, MAXAMRBEULEREW. 681,
HEBRHEEH, BHTEEFES.

4.2 OpenMI %O FF & 5d 12 Ll

FHR T AR ESIEMNEMLLR, OpenMI RIS BRAGNBTS
7R, ZHHLU SWMM BB FRENM BN CEFENTES | BaRERY
OpenMI EO#KAE., BMNRE R SR F7E, OpenMl BH4FF &K B1F, Fortran,
C 5 CHRAGECALENIRBAE 5K T ERIFRER.
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42.1 RFEEERITEMAFE

EHREEMTENREZET, §AERKREMELIMNINEEEHT IR IOR,
FENRERAAETRAMTH. ACU—EHKKEREL SWMM X4,
X5 IR REHVHESI 25 OpenMI HEO KA.

5 SWMM AU, ISIS wEFIEMELT 30 LENTE, HitE3/8E2%
HRENIRK, E—FFEeRERNTEZHNA. SIS HE3IEAKE
Wallingford 7K J78/ 51 7 55 Halcrow 24 & Bk & JF & , 76 55 B K tHh 57 70 B 9 370 R 22 4
BB K R GERBERPEE EHNE).

XF SWMM K ISIS 7 B 51 %) OpenMI B AT ER R HNBREAN A
WF (FREXSH:

(D ZHERAFEBEIRNEAEENAARE, SE L THNLRL
BRSNS B F MR (boundary condition and lateral inflow).

(2) ZHRAMRE EREH A —SEERTRS. AfdHaRtgT
R — ST IE R B R HE K PR, X B A RS 48 2 A — B R pr R 4
KR, RE, FREEHMAEREEKE. HES.

ISIS 5 SWMM T B 5| BN ERA G RITE, MEZRNEEREEE
ZRE|M, SWMM BRI R T H K 08 H /K 87T LAE R ISIS ISR
BIRATEE FMNGR, o S 8 4 R /K AL LA b SWMM F il iaia it
FMFe 5 SWMM HIAY 25 H-di HH K B 7T LAYE o 45 7Y i 45

HRANEERZTVALE RERAGR, KERARD X T &@LUk

(1) BITAA Cunit testing): XRRAEBIERAGR, 25X EFERERER T
BN AR BT ERERROTRATHE. Bl XERLARRRERMA
24, A MERR. EHARAEREE SR,

(2) £RIR (Integration testing): XFRAFENIR, EIXFRFHESRE—
RYEERIEIE 7 A SR, MR E O#TERMERR IR TIE. £RAR
—RER TR G RAETRAZ #i#T.

(3) RGWR (Integration testing): R FMRMBAME, ERBAETH
HHARGH—A R, SHENEN. SN, FEIHERE. BEMA RS Hib
REATRRAEE EE—RMR. HUABFRZ K alpha JiR.

(4) BL37 MR (Site acceptance testing): & 514 %236 75 &5 FA 7 e g L0 &
F—2R, BEREAFRXS5MEXHFREREERFPKREHERER, 848
BEHERANSE. ZARWIRA beta.

%5 SWMM 5 ISIS S A A 2R, XHEARB KRR AL TR,
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X F 5 B 401 o e A SR 4B RAR vk 3 T R AR R A RS AR A P
i K F R G AR

B4 R A Mircosoft dot net HERT, {§/ C-sharp BEHRE, EAH
OpenMI Fi#E# OH C-sharp F java BIFE S REA, T C-sharp B A HIbr#E
BEOR OpenMl BARZE RS EFMBEENMRA. R ISIS KItETIERH
FORTRAN & E5HE, SWMM tHH3I¥RH CHEERE, MERSHERANF
R RE R EE I R ATEH N, FHRE OpenMI brkE P Il 21T H
MEH. XXANRT, BEERTESIZLMR L Windonw FhAEEERNER

(dynamic link library) T AN 38 % BT BT CHHEXE 30

HR4E OpenMI B AR F M i F R BRAM AR, B 4-3 FiRmseE

EHTTRERE KA (LLISIS wHE S A6,

OpenMi.Standard
<<|nterface>>
ILinkableComponent
¥ Qare.OpsnMi.Sdk.Wrapper
Implements “'mmf“»
IEngine
Oate.OpenMi.Sdk. Wrapper
LinkableEngine .. 4eg implements
BN
______ IEngine
Inherits A e Halcrow.OpeniL.iSIS1DEngine
Halcrow.OpenMLiSI51DEngine CroateS oo’ ’}  iSIS1DEngineWrapper
iS1S1DLinkableEngine F/;enﬂ/“’
Hes ¥e

Creates '1. Access Has rof}mct to

3

Halcrow.OpenML.iSIS1DEngine

iSIS1DEngineDotNetAccess

§ Access
&
LKWIin32DI» Halcrow.OpanMLISIS1DENgine
isIS OMI.DIl Access iSIS1DEngineDliAcess
— . »—-‘( , Arreenvassavasan]
Win32AP|

B 4-3 C-sharp BEHE U H I E

Figure 4-3 C# Wrapper classes and relationships

Z T ## ISIS_OMILDI Bl ISIS it HE 5%, A AR OpenMI #r#EH
il E A rt. XA CHEELE —RINHESAEMILHL OpenMI #7
BEOFHERE. B43 PRATFINMUIRETEARATERER (514
ISISIDEngineDllAccess ; ISIS1DEngineDotNetAccess , ISIS1DEngineWrapper ,

ISIS1DlinkableEngine), it E RMHEIERE OpenMI KGH RBIFFHARE
HI(IEngine 1 LinkableEngine).
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422 OpenMI XA XTI RSB (SDK)

OpenMI HRERARMAFRBRKMATET OpenMI HIHHAFRIASE
(OpenMI Software Development Kit). % T R EIR 1R £ O 4 iR iF a0 3L 8t
FREMEH, XETTUBRBEXREERTESIEPREENRBAE . T
OpenMI SDK H tH B I LI LB FF R E B% . FEHITITR 8 CH OpenMI B
S H L EFAEELEA,
&l 4-4 2% OpenMI FrH#E 5T R TABMAGHE (RE 1.4).

N
p
) Open Modelling Interfaces
OpenMI.Standard
- A A
Implements
(" 2
OATC.QpenMILSDK
1
- ] - OATC.OpenML.GUI
Backbone \ Wrapper
AY
* N T
| \ [l ——1
Buff Spatial - OATC.OpenMlL.Tools
DevelopmentSupport - OATC.OpenMIL.Examples
L OpenMI software development tool kit )

B 4-4 OpenMI IR HES R R LREHRFEHR
Figure 4-4 Namespaces in the OpenMI architecture
H 1, OpenMLStandard B4 OpenMI #r#, i%bniER—RFIMRMFEDE
X (interface definition). & OpenMI Fr#ERIZ 0> T # OATC.OpenMI.SDK Efl
A OpenMI A F R TEA. ZTAATEETRENEEHESHAT RENRA
MR, EOFMITREGEEEH. RAEHATTIES% OpenMI BARZE RS #EM
AR 5K 3R

423 Fortran, C 5 C# RS %RIE

AT AR 2, ISIS KIS % 2 FORTRAN iEE%E, SWMM it
Ho¥RH CEERE. MEETRNEZRAHRH CHES KT . FORTRAN
1 C HWEBERMEETEFHENEFIERNES, TFARTEEER
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e S
th. Wi C#HRTE FORTRAN, C ZFHIMARMNEEFES, HIFARIMRS
FIERRGTFRTEREE, MAMRS%. Salgfith, OpenMI #RAMFH
FREEARSESWE. TEZM C#kAFAH FORTRAN, C FEEHS
() Windows Bh&FEAE (DLL). A/Ni#g5t C#FF DLL BT 3L H . e i
ITRE.,

Z¥f%i%: FORTRAN EEFMRENRE, KN EELBREELISH
fidhk kG #E, XURTEEEERH—NER. CESHRSNREH TR
RE SR BB U RAZ RN . A CHESFSHRABIERAME. Han,
B, BREMIEENESERFHES. REMEMA C#iEE KA Fortran 5 C
BEEMHRENREN TEERRSEN M RO S XBF [ref]l , THE—
AMER CHEE AR ISIS 1HH 5% DLL | ¥, B AEBSEIETF:

DllImport (@"ISIS_omi.dll",
EntryPoint = "GetCurrentTimeStepNumber",
SetLastError = true,
ExactSpelling = true,
CallingConvention = CallingConvention.Cdecl)]
public static extern bool GetCurrentTimeStepNumber(ref int
currentstepnumber) ;

¥4: FORTRAN &5 MEBATHM 1 FFoh, T CiEF M CHE = A M5
MO, X—RERAARLEPETE. FORTRAN £ 45 H L LS
BITERFEREMEN, MCEBESR CHESNEZERARKFTRINENFTE
fER L Bt — A(m,n) ¥ 207 Fortran B 4%i% TR TH R TR M TINF: An, Ay,
A3l ... Anp, A, Any, Asp . Apmy IBZE CER CHBEE R HIFEA: Ao, Az ... Aomets
A, AlLAD .. A A E EHAGTRESESRETENZIES.

FRH#: Fortran, C LR C# BENBERBHHRARMA. ELESH
FHEMIZNZIER, TEHLA CHESHA SIS HHEIIEFEFFZHESHM
REMEIF (Modelld HFFF 8 ERD):

[D1lImport (B"ISIS_omi.dll",
EntryPoint = "GetModelID",
SetlLastError = true,
ExactSpelling = true,
CallingConvention = CallingConvention.Cdecl)]
public static extern bool GetModelID(([Marshalsis
(UnmanagedType.LPStr) ] StringBuilder modelId, uint length);

424 EORBRSSMUK

OpenMI B ARZE 57 & B A S#R: OpenMI SN 5E WU A E 51 SR A
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FRi$RE, DEALAEFANEAT, T E RS SR TaR ek
4 OpenMI A M BB A . BALHRRERETIREUARIABETNH, LFF
MREREEFTESIBHEREEXTRAR, BEXNMERAFRET KK
BEE—BH. EE=%, @HANMETHERIEN S MPR. XBEL SWMM it
HalEmEg b Rk geAN LR

(1) HiRHE 51 BRIF A ABEEMARTIATIMH: SWMM A XS
BRERFPAEATESIBHESER, AARATA—ANTRITXH, &ATHATX
A SWMM K3+ 51% (Windows Z)AREERE SWMM.AID XHAHXRET
BHRTE. B4-5 %5 SWMM it B 5 25 55EE RS HNE:
int DLLEXPORT swmm_open{char* f1, char* £f2, char* £3};
int DLLEXPORT swmm_start(int saveFlag);
int DLLEXPORT swmm_step(double* elapsedTime);,
int DLLEXPORT swmm_end(void) ;
int DLLEXPORT  swmm_report(void);
int DLLEXPORT swmm_getMassBalErr({float* runoffErr, float* flowErr,

- float* qualErr);

int DLLEXPORT swim_close(void) ;
int DLLEXPORT swmm_getVersion(void);,

4-5 SWMM it H3 | ECHTTE
Figure 4-5 functions in SWMM computational engine dll
Heh, swmm_open E¥EITIFHIEEMAH, MAXHF A RERE
F P ST R RO AE R ) ASCIT SCRS SO (SUHFE 48K inp). AH 2 T RUTE AT iR A
B E S EY . swmm_start BECATFIRTTE (MEREBERA ERIHH).
swmm_step BEANSHE, BRA—KHE—AEPK. swmm_end REH
ZRIHE, swmm_report RECARMIBITESE R . swmm_getMassBalErr B %00 i
Wt E R ARRE. swmm_close R ¥ K AVHEFEF. swmm_getVersion B4
A ETE TR

(2) BolRiH EE1 G A ESH OpenMI Ix BN EBRAH M ER TS
2 Wt HEAS, ERTESEEERENTESIZERELEF, ER
NAXERBREABE, ERENTFREPRINBESRNGEYE, B2E
AN EPEARKE, BHEKOMRE, RETHOURALE, BHAEHE
HAKBSRY . REMFERITZRITR. HEIFERT UL CHIRRREE
BB A L Ih s E SWMM THE S B AL, RARENRSESERNE.
(3) MR EG| B AREENET LS H R AMER Microsoft dot net
[Dllimport) i Fi 3 B IR E IER&fI(H: BI% S DLLACCESS 3, THEA—/MEAE

ERTIAH CHES AR SWMM W E S| ZR I FE.
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e —

public class SwmmEngineDllAccess
{ ([DllImport ("swmm5.dll",
EntryPoint = "swmm_open”,
SetLastError = true,
ExactSpelling = true,
CallingConvention = CallingConvention.Cdecl)]
public static extern int swmm_open(string inpFile,string
rptFile, string outFile);

}

(4) CHEFBERS OpenMI FHEE XHIFT AR tHHE S BH O T2 FSEMW
FFARES.

(5){#/ OpenMI HARZE FXFTRALH SDK H R T EZAM AT,
e ESERHAE.

43 ETF OpenMI FAREELHI

B ERRIN B T W R K IS USRS B
% OpenMI # %, AFRAHLL ISIS # OpenMI B kB S HAAKR S
EMARLGEIER, — TR BN ISIS FIEFER, Infoworks CS #
KERIER, LARIMAZE OpenMI HIF& L REAMHEES . Infoworks CS B3
B Wallingford /K B FATHIHKE FMER, ZERKHHSIECLE OpenMl
FAH.

43.1 BEGNES=R

Wi H KRB R G- KA~ R H R IR OpenMI HR
EGEHKEERRNA . HPHKEMEERAR R Infoworks CS B, &
R ISIS BAF. GAEMEE ISIS K4 H 5 #EL R OpenMl RAEK
e

%I H AR E A S EA MR, FARKBOKRER IR (FRKEE
MALH 1 FHAR), TEZRGZZEHMAREL,

B 4-6 FiR, HAFTHRILERRKEHKEMITKRER S, 46K
BRI R B P I HKEE . LR MER RS DN — %/
i (BATHERKRHKE. HKEERTKOER TS LR SHIERR. §
MK EEFAR S, REFVE5EREMAR, SKEPR SO S s
W, BRTIER SR W, BRERENERAKEHEKEEN THEEM
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% 4 T OpenMI #2OJF R 3L

HHEw, AR RERAEFKEERS, M/NRKHKEER E#ER 2L RUX
FRERAERBRENAR, EWTERMNERESE, GERTLFHREA. #H
OpenMI AR AT LUK E 1l 55 i B KL ZZ ELAE A, AT B4 (AR AR 5K,

AT LUK SR A B A e SR G IR SK A LA

Figure 4-6 target study catchment

432 BRBESH

%5 H 9 ISIS ja] P4 Y LA & Infoworks CS HE/K B IEHERL 43 7| th kBRI E 2
SHEE . EILER L, ERAMEEE AT OpenMI HIF & £, ERMER
FIRHE T AR 2 (B A B 5088 . Wl 4-7 Brom, ‘B3l A0 i /KA D T3 B 55
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Figure 4-7 Aerial plan of the coupled model
ISIS R RI A4 BE R 7 I 4% e S E R WO VPAE T h . BRSNS %5
E P SIS #E R,
EREEN, BIEZSEER, WA —A OMI ST 3R 34T 3 1
52 5 3 7T LAE OpenMI A /- 2 7 48 3FA84T %72 /% . OpenMI F F* 51
(OpenMI Configuration Editor) & E 4% k£ 37 LL OpenMI K 5 i) S AL s &Y
RAMT G . ISIS A OMI HEMF R —A XML (W BAFHIES) X4,
‘B OpenMI B P AE AR M — BN DX, FER THEMEIE. +E31%
AR BERAMHRALE. K 4-8 X ISIS HiE! OMI HE X HRE.

<?xml version="1.0"?> :- Impoprtant: date time format for the si start and simulation end time: (yy,mm,dd,hh,mm_ss] >
© <LinkableComponent Type="Halcrow.OpenMI.TSISIDEngine.Wrapper. ISIS1lDLinkableComponent ™
| Assembly="C:\isis\bin\Halcrow. OpenMI. ISIS1DEngine.Wrapper.dll" xmlns=

"http: //www. opeumi. org/LinkableComponent . xsd">

o 3<Arguments>
e | <Argument Key="FilePath"™ ReadOnly="true" Value="my model.ief"/>
5 <Argument Key="simulationStart" ReadOnly="true" Value="2008,09,19,00,00,00" />
<Argument Key="simulationEnd" ReadOnly="true" Value="2008,09,19,15,00,00" />
"</Arguments>
“</LinkableComponent>

F 4-8 ISIS BL% OMI 33537 {4
Figure 4-8 sample ISIS OMI file
i 1 Infoworks CS B MIEEMRE b H RN —/ OMI B35 XH. & 4-9

ABEAMER R B E OpenMI A P FEREF T,
K, ALAREHERNCSSIMID7?A Infoworks CS JA[iEAER, «ISIS

River_100c_ Flanshawln_v2.ief” AR, 7 & 2 8] 930 [0 &7 kW &= T HA
MMM EHHE. “Data Monitor” AHALE T 2 F 16 HE M R A, aTel
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WRIFHEEIETT, HFEAHEEMENTERFRRIMSER. OpenMI HAR £
—MRIFHGEEBITEE R RLEMA N TA.

B e A S S T

Bl 4-9 HEKHE MR L FERIRIZE OpenMI F & LA TRE
Figure 4-9 Coupled Sewer and River model in OpenMI
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H.
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K&, IRRERNKETEYNTRZENRTRR. EAFENEE. £
A—ANEATREEFRABTRIRT KRG, ERTHREFREN @, EFEY
ERER, PEFLZITEFTETE.

ATREARUETROEERE, REMNREERRE, ZHRLER,
Jt, BRUKBA SR T K% F# T A0 A R LKA KTk
REREHA”, BRAETHEIK, FRATFREGIANTTRERBHREL
BEHEAR,

2008F8 ASHREREILHKAF. ATRIEREBLMAFEF, ARLURX
B R RER R UKK2N ERC R L ER MR REFEW, TR
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REBFRUKE LR, EOpenMIEARMFE £, HRBIERAME, 75H
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BRI IF A

52 IKPERE TS

FANERNMARRLZLEEHEXOHKERN SWMM &R TR,
HE RN AHREA REHKRER R — RS IRER R L.
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%, EZESWMMERI R RIEAN MM A, &, T. AEREARER. &it
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WEHFHENHK. WEESE, —MKEMBERRELERT .

5.2.1.1 EMEARAI#SZAL

AKE P E T B S AR AR B HE K E M IR 5 15 B EUR, M HEK E M
BN GHRZE S, FEHRKEN TN &R LS R LUK, £
WP REB TR S HTR, FRRE R MARLER L.

£ SWMM R, i, &, IEMTRAETR, ZEBLHFEN
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SGMEEHRIE. EEPMBRES, ERETAMELXEK, NERKBRI TN,
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—AMETHOKE MR B S M RRE R, KR BT E T R Rk
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HKENAZMATLUME N R & AZMITRLE. EHRIMFEEHT,
KIDKRHEONE, BEXKMRAIE WED, BREH. Bk, kD%
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FEEHKEM SWMM #E 2§, HKEEBTEEREARNERR A
FHRH CAD EMR THE. aIRHE T RIGLMELK LKL BMP. JPG %1% R 16
BR#HTREN, REARABFUMUEEEURE: BRUERHUREMHIE
BT BEIVRAKE NEMEBIE.

FEHKE PR TR LB AT ) 3 X PTG 3807 BE e T 48, b BN 153
XS HK BT S, KX AHKE RS EmAERE.

FEENPMNL., BERFERUTER:

(1) &

B, 6. BORAM. SEKE. BEEE (BR. &5, KH¥E.
Him. FIEEREHREBERNEZERFAYN LK. MERE. SLAN5HREX
METIEHKES (B, B, SKRERBH F.

2) REH

WHABBEMAE (X, Y 850, R, FERS. FRSE. IEE%REL
WE.
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FHHBEME (X, Y8465, FIEEREHE.
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5.2.1.3 SWMMAH B M1 5B H R 5 HEE W

MESETHKREAEEERNKNTE., BRUNEE, 45 25BRENE
MW ER, EXBEE. BIEERKEHEEGE—ENERASER, RET
ik f9 . RRBIEN TG, FAPTUNE. RN, ERBASIEES RS
Fi&ErIE B

BIRES AEMRRNFHSE BN SRR PSSR . EREETNE
fifs AT 5 7 T B4 -

(1) BHAEHE

AREENTE (REH. HKO%), BR. CAXENHSLE. 458
BRKE. ER%, REFMMEFE. HF%, IDKXHOER. MEbRESE
KA EEU P BRERFEATHEE. T RIEEEREE TS AR P,

(2) FHAHIE

BSBIEAERREMMENE MY E SCADA SERFIK 5 B
BERNEANZ LR MR KD BEE. SEBBEEEARTEERNEAN TR
SEERINEE I, EK BRI ERNBAN . SCADA Sl ¥ 68 78 & Wl
REWFMEIK I BHAE. R, SIASEEASEKNEMEBENE IR
W LEEAEZIRIK S BHAE . FAERMIFY) LK SCADA STRIKHE 5K St
MEBITH R . XTEE.

¥HEEAKBEUTHE:

(1) S8%E

MYELEEXBANNERRRELERLEY. h FTEENME B R A
WHBRERRKMAR, IUERBANZIET/INELY, BWEMNTER
FEREHLE, Flm, EERTRAETHAWES S 1254, REHBWA 1831

(2) SCADA ¥

fE45HK SCADA FHEAMEREBEEEG KM, EH. RE. BF. BE.
. BOD. COD. HJE. Mifl. ThR., HE. cosp. MENBFILLRBEEFF %,
BRALTF3. KELITK. 2k %™, Hk R4, TEBERBREEILKR K
SR OB 7 MIVCKX MR BEREL: EREF PRI EHKIKE.
NEE, EERTHENERNAE. KE. RES.

(3) EMEE

HEMBEHEENBERIEAR. SREPENGOERHENBESIE -3
B, HBEMRSHARENNT 2L EBERA.

(4) BRI E S REE

3K N EEME, EBIMNA. BB, IKRPHLFES MY L
BB KK NIERGE R BUENMADNER, BEMEREERP. A,
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%, WRWAYENSROHERBERESMERTEMNERHE. A &. BRY
AR ESE OB EE N ENI T ENRAD KNI T ENGERE, A £.
HREAYPIERYEEOREBNENIBF MK N TENER.

YRR B AL AR 5-1, SEETFERNXZLE 5-2. B 5-3 H#E
SWMM ¥ F @ FA R ILZ L RIZHEX FKEMEE,

Hep, BWEBREBEZAILEHRWBE AR E, HATKXRA
BRRZAHATRIZ R NEREER I TR SN ERE.

FEWEMNET SWMM THE 5|28 OpenMI r#El, 24057 SWMM & 3|
BHITTZXITR, ZREKRE, ZEREEATLE SWMM KA REIE
T, WATLAZE OpenMI & LiZ1T. 7 OpenMI F& LiEfFrf, FESiET K
FRH SWMM T H 515 A% B E (SWMM engine DLL) ,OpenMI #3354
FEEE (SWMM. Wrapperdll), PAR#% OMI 30, R OMI STiEinE
5-4 B

BT SWMM HRHIE, ZRIFRERTTHEEBI%, OpenMI #1354 R E
BELHE MG, ZHER AT IZE OpenM] £ & FiE4T3H H 5HAMMA 4T
BEER TR HEERZ. B 5-5 AAFLELRIESEXRKEMERE
OpenMI 1 & LT REE.
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v — i 4
DB MANLR AU H
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e ol || A EEE —
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B 5-1 BUEEREALEH
Fig. 5-1 Structure of the database
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Figure 5-3 shijingshan Olympic center SWMM model overview
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'

onent Type='Swmm.Wrapper.Swmm0penMIComponent® issembly="Swmm. Wrapper.dll'>

roument Key="modelID’ PeadOnly="true" Value="Sewer Model' />
<Argumen 'gimulationStart’ ¢ Value="1990,1,1,0,0,0" />
<Argumen "gimulationEnd"

1e="1990,1,1,0,30,20" />
<krgument Key="inpFile' ReadOnly="true" Value= "shijingshan.inp' />

<f krguments >1

9 “¢/LinkableComponent>

K 5-4 fiFliZ i RIZH T X HAKER SWMM #% OMI #4301t

Figure 5-4 OMI file for shijingshan Olympic center sewer SWMM model

1 Configuration Editor *

File Composition Options Help

Al

shan Sewer
Qatc.OpenMl. e

Gui. Trigger
%
<] = k1
& g Ay

B 5-5 #£ OpenMI ¥ & L HIFI KB FIAERY
Figure 5-5 SWMM model running in OpenMI platform
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Figure 5-6 long profile plot of the channel
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Figure 5-7 shijingshan Olympic center DEM
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Figure 5-8 Sewer and river model running in OpenMI
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public class SwmmEngineDotNetAccess
{
IntPtr _FortranDIlHandle;
int dummy;
double _currentTime;
double _timeStep;

Ml <summary >
/{1 Open the inp file using swmm_open
11 </summary>
/1 <param name="inpfilePath"></param>
public void Initialize(string inpfilePath)
{
_FortranDIIHandle = Kernel32 Wrapper.LoadLibrary(@"swmms5.dll");

string curDir = System.10.Directory.GetCurrentDirectory();
//_FortranDlIHandle = Kernel32Wrapper.LoadLibrary({@"SimpleRiverFortranEngined.dl"):

this.dummy =SwmmEngineDIlAccess.swmm_open(inpfilePath, "SwmmOut","SwmmRpt");
_currentTime =0;
//  this.swmm_start(1);
public void swmm_open(string inpFile, string rptFile, string outFile)
this.dummy= SwmmEngineDIlAccess.swmm_open(inpFile, mptFile, outFile);

fiswmm_open(string inpFile.string rptFile, string outFile)
public void swmm_start(int saveFlag)

{
SwmmEngineDIlAccess.swmm_start(saveFlag);
H
public int swmm_step()
{
double[] esliptime = new double[10];
for (int i = 0; i < esliptime.Length; i++)
esliptime([i] = 0.1;
for (; ;)
this.dummy = SwmmEngineDIllAccess.swmm_step(esliptime);
if (dummy > 0.0 |] esliptime[0] = 0.0)
break;
return this.dummy;
}
public void swmm_report()
{
SwmmEngineDIlAccess.swmm_report();
}
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public void swmm_close()

SwmmEngineDIIAccess.swmm_close();

}
public int swmm_getversion()
{
int version=-9999;
version = SwmmEngineDIlAccess.swmm_getVersion();
return version;
)
public int get_outletq(StringBuilder  outlet_index, double[] outlet_outflow)
{
int dummy = -9999;
uint 1l = (uint)outlet_index.Length;
string tt = outlet_index. ToString();
dummy = SwmmEngineDIlAccess.get_outletQ(outlet_index, outlet_outflow);
return dummy ;
}
public void set_outleth(double[] outleth, int n)
{

int dummy;
dummy = SwmmEngineDIlAccess.set_outletH(outleth, n);

}
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