Journal of the Industrial Technology Research Institute.
Korea Maritime University. Vol. 12. 1994.

A7 deJel 23 A2 7|H & o] &3 SSUA|2H
Mute] #A3} A+

HAY - g5 - AL

A Study on the Development of SSU
Using Multi-tasking Method in Real Time

KY.Chung - D.H.Hwang - K.S.Rhyu

Abstract

In general it is difficult to process object controls in real time when they are large.
Therefore multi-tasking environment should be implemented in the controlling and
monitoring systems in. order to process in real time. This paper illusrates the use of
time-slice and event-driven multi tasking methods in Safety System Unit(SSU) which is
constructed with several tasks. The developed system has two merits. First, since the
switching time of the task is short, the system takes small execution time. Second, the

tasks which is classified into specific domain characteristics can be modified easily.
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8 bit task number
8 bit 8087 flag

16 bit stack segment
16 bit stack pointer
16 bit code segment
16 bit program counter
16 bit data segment
16 bit extra segment

Fig.2.1 Format of Task Table
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2) TCB (Task Control Block)
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8 bit task status L7 e s e[ a1 ]o0]
8 bit 8087 flag
0: entry state
16 bit stack segment - 1t state of receiving message
2: state of unconditional wait
3: state of wait for resource free
16 bit stack pointer 4: state of wait with tick time
5, 6, 7: no definition
16 bit counter
Fig.2.2 (a) Format of TCB Fig.2.2 (b) Format of Task Status

3) RCB(Resource Control Block)
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8 bit pointer

8 bit number of task occupying RCB

8 bit wait queue
8 bi_t wait queue
8 bit wait queue
8 bit wait queue

Fig.2.3 Format of RCB
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8 bit transfer pointer

8 bit receive pointer

48 bit wait queue 1 Vait Queue

48 bit wait queue 1 8 bit transfer semaphore
48 bit wait queue 1 8 bit receive semahore

48 bit wait queue 1 16 bit value of message 1
48 bit wait queue 1 16 bit value of message 2

Fig.2.4 Format of Mail Box
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step 1. Set interrupt vector of real-time monitor

step 2. Initialize working area of real-time monitor
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step 1. Entrance tasks as the object of scheduling
step 2. Set task information to task table
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step 1. If target task is not already receiving then goto step 4

step 2. Transfer message to target task

step 3. return ‘0’

step 4. If wait queue is full then goto step 6

step 5. Transfer message to wait queue and goto step 3

step 6. return 1’
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step 4. Wait for transfer message
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step 1. If RCB is already occupied by another task then goto step 3

step 2. RCB is occupied by working task

step 3. Set working task to wait queue

step 4. Wait for resource free
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Fig.3.2 Overall flowchart of SSU driving program
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Fig.3.3 Flowchart of task 1
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Fig.3.5 Flowchart of task 3
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mterrupt service routirﬂ

rAccess address OxSU Icount = count + 1

Output EOl command
to 8259 (PIC)

Fig.3.6 Flowchart of interrupt service routine
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