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Development of GASS2 through Improving Inter-component Connection and Communication Modules

Kim, Tae Gon - Lee, Sung Yong - Yi, Ho Jae - Lee, Jeong Jae - Suh, Kyo

Abstract

The purpose of this study is to improve the Generic Agricultural Systems Simulator (GASS) which can simulate various rural systems based on
object-oriented model. GASS provides the configuration platform of various system components to simplify integrated agricultural system models such
as irrigation systems for rice farming. The new connection and communication modules of GASS improve applicability for modelling diverse systems.
The geometric connection of GASS replaces topological connection, and communication protocols expand to analyze not only homogeneous system but
also heterogeneous system. In this paper, we applied GASS2 to simulate the water heights of linked tanks and the simulation outputs were verified through
comparing with analytical solutions of differential equations. The two new modules make it possible to analyze the 4-tank problem which inlcudes
topological and heterogenous issues with GASS2.
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HEO 2 3 H B = A 28] A& o] E (Generic Agricultural
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F AEAY 7S A HEA| 2 Afo] o] R ek 915k
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Al BT AETRE 7HAE = Qs AAE OB, B
£ A FFEAk o714, ERt gk AR A R E o] Ayt
FollA £7E A= AAAIAHCF o= Sle= o5}l
Rk A Ub] A R FF w2tk o] ARS-Z A FstaL, AlAH]
& FAHE Teludo] SO T 4 ES 24
4ol fAsk S 55T (Lee et al, 2012).
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2007) 0.2 FAE 0], 7]k o] oA HHA 02 55t
o, 2 a7t 7 o A2 2 E B B2 gro s
7418 e R A | Gk o] 23 GASS &= H]5d = 1y
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sho] el QIHSHA QIR 7 = A GREC. 2 A A' S 14
o= ek o8 R AlEdold o] HXIH o= A%t
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and Lee, 2007).
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Fig. 1 Concept diagram of homogeneous communication
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Fig. 2 Concept diagram of heterogeneous communication
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3. GASS22| 115
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AlEoldS FEdke dl qlol 7P Fast SdAdl
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Holshe setNodes(), FEUES] A8 722 Folshe
setAdjacencyList(), A2 25 Z HEUERER deiF=
makeTree(), A Ed|0]4E JLE3}7] I3} simulation() 4
7} Qlth Simulation() A=Y S&EH, T AT (tick)
S SVMAZIHA 2 HAEAET} preProcess(), process(),
postProcess() H|AES 352 Al ogic A1}S dlo| g
Wo| % A e 7152 AR E ] A2} HEUE]
AN, ARSIl whet ALRAIZEo| STLstE R, wEA] A
= 1 OJ5t 4= 9 =2 GASSEnvironment S AE L& 5}
T, A AR $I5 7S Aste] 27HeHE slick

GASSEnvironment

- IGASSComponent(] nodes
- List adjacencyList
- int tick

1 1
- NetworkViewer viewer +get(name)
—— - GraphViewer graph +set(name, value)
GraphViewer 1

[
E]

IGASSComponent

- boolean isComplete

1 +get(name, id)
+setNodes() +set(name, id, value)
+setAdjacencylist() +preProcess()
+makeTree() +process(nearModels)
+simulation() +postProcess()

extend implement

GASSEnvironmentDB DefaultModel
- Connection dbConnection

Fig. 3 Class diagram of the main class and component interface
of GASS2
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TR o5 AL 4 A= isComplete |5 F715F3{ch
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a4 Ake} v walr] §15}0], 2 A4220] 271591 b, (0)
=50, h,(0) =2002.2 7[435}t
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Fig. 4 Problem for water height function of two tanks
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By (t) +hy (t) +hy (t) = 350
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OkA] m|EHF A 0] Eo| u}A

R 2 Batol, A2 2918
2 ATk Gt AU B A4 7
57} Gt 3} S ol HAle] ke 3t
ALk A Aol ol o] S 420 o
490 sfslol, 914 ol 1) ol ol Al sl
ek WA B, A ARG 745
soto] RS, Alel A4S FUTORA AAHE
%2 mofik

A7t of ] A7} A A48 BA A50lA
1 wak A% 72, 2 SIXolU A7} Lol 4|2 wigk
e APHALE FUSHA, ol A7h Agsks 1ol
A 491 347t A2 ABAS T A BEst 27t
S ek mebe A ) ahw madstol, A4
% RS Ao N FAE 47 S8 4 ik

A 20] AU AL AT 420} AHE7E) 91
ofat 9N AE SFolUA 2 Weoke Bl n, 4
(12 7]3ko 2 malstelch, nlRapPg A e A7 S5 uf
e} mofahs GASS2 SAo] ufel 2l 0.2 A2l ste] 4] (4)
o gro) gelste] g atict.

hy@)=h(t—1)

Z}‘@A DR D<A (4)

GASS2 gHgol| A FHEUE Fa & 78 FE-& Fig.
59} 7ro] =A|E}%AL}, 51_501]/\1 process() M| Eof| A AHEA]
2 o] &5}, Y A7FE SRS 5], postProcess
O HlaEof A o] —”F-‘HQ} TSRS Tsto] ks 7 Alst
= Ae ZAT 4= QUek ojef o] HAIE Tt o=
process() M|AE= ZF HAUET} Ao e B g, o] 1}
HollA A& 32T = Q= 3he RS HH A= ohE A

e1: @0verride

02: public void process(List<TreeNode> neighborhoods) {
03: double h1 = getDouble("height");

04: double transferTotal = @;

5: for (TreeNode n : neighborhoods) {

06: IGASSComponent nm = n.getModel();

e7: double h2 = nm.getDouble("height");

08: double trans = Math

09: .sqrt(2 * 9.81 * Math.abs(h2 - h1)) * .e1;
10: if (h1 > h2) trans = -trans;

11: transferTotal += trans;

12: }

13: }

14: setDouble(“trans”, transferTotal);

15: }

17: | @0verride

18: public void postProcess() {

19: setDouble(“height”,

20: getDouble("height") + getDouble(“trans”));
21: }

Fig. 5 Program code for water height problem with linked tanks
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Fig. 6 Screenshots of GASS2 for two tanks problem
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