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'What Are Computational

'Models?

+ Physical Quantity

representsa ___—
_ physical quantity at
(Stﬂt& Variable — some point in time

v

Update for
new time
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Motivation: Why Couple?

' How to improve the accuracy of models?
1. Model more processes of the system

2. Model a wider area

Both require more complex models, how doi
we build these? |
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Existing Approaches to

Model Coupling

ce Take the 2 model source codes, and rewrite/combine them
into a single big source code

¢e It is sometimes done, but usually not

es Our hypothesis: difficulty with dealing with code is the
problem, and a more appropriate representation of a model
would facilitate model coupling
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: Coupling is done in terms of the high-level interface :
| |
| |
| |
| |
| |
| |
| |
: High-level interface that High-level interface that :
i . w4 exposes the aspects of a exposes the aspects of a i
! - &1 model code that are model code that are !
|, <7 relevantto coupling / relevanttocoupling | =~ |
| [ :E;?:;-;wn biPRBLS, Wy TECL NS, |
: EEEE;JEg[r:j a;t;?wcu:,usscm,Fn:'..H:, :
| AGCLW=TFC] 1N KL, KR |
I ;-::ELEH) -W(E M0 |
| XL=XCT,ND |
I ﬁjzh) IFCIERR.EQ. 1JTHEN I
: LL::: :wE:i;%f:g:ﬁE:::g:;Eéi?:g_E:usgn)_usEq(u;,n(u)_ :t:tgtﬁafun :
. st G 0 S .
| IF {1085, £0. 1) TiN B-K(1-1.8) |
: c lE?f[(fﬂflﬁ L VEE KA VTN AT N :'-':E.:'I':["w")"'t'm'"]"'q' 0, YO K ML M :
i : e megonive iem : i e i
i Model source codes are never seen by the scientist i
| |
| |
| |
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The Potential Coupling

Interface (PCI)

Each coupling point
has a set of variables
that can be read/written

Coloring is basedon —
code function —

|
2 XCLECDY, XC 2 XCLCCD), XC :
3 NITER,HCLO 3 NITER,HCLO |
T | Branch | 4 NPCOND, NB 4 NPCOND, NB |
Dark arrows indicate v L5 BN, .5 B, i
coupling points wmrasas e s 0t 1 S e '
ping p |M Inp;tlﬂduﬂ 1 € ANNOTATIONC :
c ____________________
. . ¢ |
| Finish Setup ————————— Labels descr't?e each C7C2C---TF CONVERGENCE Annotate C7C2C-—-1F CONVERGENCE :
.EQ.1 .EQ.1
. code section w e ¢ | model code | s (R i
l Time Step Loop I 110 CONTINUE 110 CONTINUE I
|
A [
| Prep Time Step | :
|
|
e |
;‘“-‘

Back edges " Solve all Branches | S I
] " Aseance Tma Shas I
indicate loops w=te= | Create PCI |

3 —— |

[ Finish Time Step | — :

| Store for _ i :
| More Time Steps? | reuse = !
|
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' Coupling Description
 Language
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Coupling Description

Language

Vi bdd

L

[ Model A

# of instances

x?]"

# of iterations

ling point

-F[Tlma Loop] 7] -F[Tlme Loop] 7] cou
length of -
Shows information m time step "~ "-- 1 day m
about the currently
selected code block 1 day
or coupling point m
- action list -
End Time
Inspectdr Panel PCI Panel
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array elements wt|[1]|2|3[4|5(6|7|8 stg|1(2|3(4 :
o S |
1 ? - ? - ? - ? | I
spatial elements / % % % / )OM i
I I I I /

S S S |
|
|

Model A |

R et T [

|'r TS~ S :
| || hh""--.. 2 I
| \ o B :

N \J*\/‘\“ 3 |

/\ /\ ~ 4 :

mapping of mapping of |
spatial elements array elements :
|

O TN '

NN N A |
NN\ 2 |

7 3 |

\ \ ] /"f_.” a” I

- - |

\\__\_"__}s, _ - ‘__’____ 4 :

T |

Model B :
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Variable Name: v

|

|
i |
i |
i |
i |
i |
i |
i |
i |
i |
: |
| Frequency: all OTIS i
| Map: map6 J . () :
| L 1|2 / OTIS i
: vV - 4 :
i 12 :
i v i
: DAFlow 112|345 :'If 5 OTIS |
i |
! ( — 45— Coupler —( ) i
i 1123 ; i
| 12 oTIS |
| 1][2 |
i applies map6a to create a new value \ OTIS i
i for each instance of OTIS i
i |
|
|
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