Vol. 46 No. SIG 11(PRO 26) goooooooooooooooo Aug. 2005

good

OoocpULOOOODDOOODDODOOOODDOOODOOO
goouobooooobobudooobbogoad

0O o o of o o o off o o O ff

000000000 ceUDOOODOOOOOODOOOOOODOODOODOODOOODOODOO
gooooooooooo ceUOOOOOOOOOOOOOODOOODOOOOOOOOODOOO
gooooboooOoOoooOo0oooO0oOoO0OoOoO0O0CoOO0OOO0OOO0COOO0OO0OOO0OO00b0O0O00O0
00000000 300000000000 0oo0oUo(i)0o00ooU0oo0oDUooOooooo
0000000000000 00D00000000D0000D00(i) 000000000000 0O0
0000000000000 0O00O000O00000(iW) 0000000 1000000000
goooocpuOOOOO0OOOOOOOOOOOOOOOOOOOCOOOOOODOOOOOOO
000000000000000D0D00000000000 (1)0000000000000000
gooo0obooOoOoOoooOoO0oO0OO0bOoO0O0O0O0OO0O0O0OO0O0O0O0O0O00O0O0O000B000
0(i)0000000000000000D0000000O00O000O0ODOO0O0OOOOoOOO
0000000000000 000000D000 (i)0D00000000000000 CoOoOoo
gooo0ooooOoooOo0oboOoO0o0O0OoOo0O0bOOO00O0O00OO00COO0OO0O0O0O000000O0
gooooOoooooooooo0oo ceUOOOOOOOOOOOOOOOOOOOOOOOO
oooooo

A Visual Programming System Facilitated with
Estimation Function for Execution Time and Availability of
Control Systems with Multiple CPU-Boards

K1yoHIRO TAMAIL* SHINGO YAMAGUCHI' and MINORU TANAKAft

In this paper, we propose a visual programming system for control systems with multiple
CPU-boards. As the measures to evaluate systems, execution time and availability are widely
used, whose the values depend on hardware. Therefore, programming systems for control
systems with multiple CPU-boards must satisfy the following requirements: (i) As well as to
describe software, to specify and to change the assignment of the software’s elements to hard-
ware’s elements; (ii) To estimate execution time and availability including time needed for
exclusive controls and communication; (iii) To describe a control system with multiple CPU-
boards as a program and to generate an executable program for each CPU-board. First, we
propose the following methods in order to design such a visual programming system that sat-
isfy these requirements. The method for (i) is to describe software and hardware configration
as diagrams and to specify graphically the assignment of the software’s elements to hardware’s
elements on the diagrams. The method for (ii) is to make an optimal execution-sequence con-
sidering exclusive controls and communication and to compute the values of execution time
and avaiability by using the optimal execution-sequence. The method for (iii) is to transrate
the diagrams to C programs according to the optimal execution-sequence. Next we show the
implementation of our visual programming system based on these methods. Finally, we show
that our system is effective for programming control systems with multiple CPU-boards.
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