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Readability of Simulation Code
in FEM-Code Generator NCAS-FEM.
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1603-1 Kamitomioka, Nagaoka, Nugata.940-21, Japan.
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Nowadays, computer is an important factor for our life and society. Computer programs may be large
and complex, so we need more human efforts and much time in order to create them. In our work we
recognize that a program(sorce code) is an interface between a human and a computer. In this paper,
we discuss on readability of a simulation code generated by our sysytem NCAS-FEM. The NCAS-
FEM system is a scientific-problem-solving environment (PSE) based on FEM, and generates a source
codé with a high-readability. We think that the readability is very important for code generation
support systems  and for PSEs.
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[EQUAT ION}
Equationl=(+ (+ Mt T) (+ (- (Ox (L (Dx T))) (- Oy (=L Dy HN))) (+ FD)
Boundaryl=(- q1) _
Equation2=(= K (" T A})
Equationd=(+ (+ (Dt N) (+ (- (Dx (¢* K (Dx N)))) (- (Dy .(x K (Dy N)))))) (+ F3))
Boundary3=(- q3)
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\ioid main(void)
long End_Counter = 0,
long Output_Counter = 0:
long End_Limit = (Jong) (END_TINE / TIME_STEP) .
long Output_Limit = (long) (END_TIME / OUTPUT_TIME) ;

OpenDataFile():
eqnl_Initialize() .
eqn2_Initialize():
eqnd_Initialize():
LoadMeshData () :
eqnl_Store_Initial_Condition():
eqn2_Store_Initial_Condition():
eqn3_Store_initial_Condition(}:
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for (End Counter = 0
. End_Counter <= End_Limit
;. End_Counter = End_Counter + 1) |

eqnl_Calculate_Equation():
eqn2_Calculate_Equation() :
eqn3_Calculate_Equation() :

if (End_Counter % (End_Limit / Output_Limit) == 0) {
| WriteData() .

}
CloseDataFite():

y R4, CTRQYSLAMVL—~FY (DTEF)
*

D COBKE, FERRIOVFUIROBLOBEROMEHNLETS.,

+/

‘void eqnl_Calculate_Local_Matrix_K(long Local_Node_1

tong Local_Node_2
. double Weight)

eqnl_Matrix_Local_K[Local_Node_1][Local Node_2]
= ?qn; _Matrix_Local_K{Local_Node f][LocaI Node_2]
+ (=1
* Weight
* eqnl_Determinant_dJacobian
* a?nl “DNDX[Local_Node_1]
-1) * L * eqni_DNDX{Local_Node_2]):
agni_Natrix Locai _K[Local_Node_1][Local_Node_ 2]
= 7qn1 “Matrix_Local_K[Local_Node_1] [Loca!_Node_2]
+ (-1
* Weight
* eqnl_Determinant_Jacobian
?nl “DNDY({Local_Node_1]
Y * L * eqn1_DNDY([Local_Node_2]):

}

/*

D1 RARAOER

D aARAMTHASRS 1 RFTET.
. g_SOLVED_| N%TOTAL NODE]

. g_SOLVED_T{TOTAL_NODE

D e SOLVED_K{TOTAL_NODE

Sx&a1vwmtaxmnem.

5. MBRILOBRRERMShHAK (—8)

. eqnl_Vector_Total_F[] 2HEARY FILERBT IR,
:wMVwmrMWIH] P BABEIARY FLEKRKT IR,

G g)

: eqn3_DNdeta[] : WRBA®K (EHAH) gﬁa?ﬁﬁbtﬁmﬁiﬁﬁféﬁﬂ,
: eqn3 N[] : LoMs (EMER) 28T 555,

x/

(*

iﬁﬁ&ﬁmvﬂmén61&iﬁﬂmﬁi.
*,

double B_SOLVED_N[TOTAL_NODE + 1}:
double £_SOLVED_T[TOTAL_NODE + 1}:

3ouble g_SOLVED_K[TOTAL_NODE + 1]:
*

;x&a1fﬂm#é1&ienmwi
*,

. double eqnl_Vector_Total F[TOTAL_NODE + 1]:
double eqnl_Vector_Local_F[MAX_LOCAL_NODE + 1]:

double eqn3_dNdeta [MAX_LOCAL_NODE + 1]
double eqn3_N[MAX_LOCAL_NODE + 1]:
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