Developing and Testing Real-Time Operating Systems
(RTOS) for Industrial Automation
Part 1: Dialogue

David (Computer Engineer): We need to refine our task scheduling
algorithm for this RTOS. Right now, the response time isn’t consistent under
heavy loads.

Lisa (Colleague): Agreed. If we can improve scheduling, we can reduce
interrupt latency and ensure timely execution of critical tasks.

David: Exactly. We’re aiming for deterministic execution, so every process
runs within a predictable time frame.

Lisa: That’s crucial for industrial automation. A delay in task execution could
disrupt an entire production line.

David: That’s why we need to fine-tune our semaphore handling. Poor
synchronization can cause race conditions.

Lisa: True. If two tasks compete for the same resource without proper
semaphore control, it could lead to unpredictable behavior.

David: That’s why we must differentiate between hard and soft real-time
constraints. Some tasks can tolerate slight delays, while others cannot.

Lisa: Right. A robotic arm in an assembly line requires hard real-time
constraints, whereas a monitoring system might allow minor variations.

David: Exactly. Let’s run tests on different scheduling methods and compare
their efficiency.

Lisa: Good plan. We’ll benchmark each approach and optimize based on real-
world execution data.

Part 2: Comprehension Questions



1. Whatis the purpose of deterministic execution in an RTOS?
(A) To make the system run faster
(B) To allow flexible task execution
(C) To prioritize low-priority tasks
(D) To ensure tasks run within a predictable time frame

2. Why is semaphore handling important in real-time systems?
(A) It ensures efficient memory usage
(B) It prevents race conditions when accessing shared resources
(C) It speeds up hardware execution
(D) It reduces overall power consumption

3. How do hard and soft real-time constraints differ?
(A) Hard real-time constraints allow minor timing variations
(B) Soft real-time constraints cannot tolerate delays
(C) Hard real-time constraints require strict timing guarantees
(D) Soft real-time constraints are faster than hard real-time constraints

4. What problem does interrupt latency cause in an RTOS?
(A) It speeds up task execution
(B) It increases power efficiency
(C) It delays the system’s response to events
(D) It improves the accuracy of scheduling algorithms

Part 3: Vocabulary with Definitions

. Task scheduling algorithm (Z A7 X7 ¥ a—=Y) v I77AraY XL)-A

method used by an RTOS to determine the order in which tasks execute.

. Interrupt latency (# Y ;A %EBIE) — The delay between an interrupt

request and the system’s response to it.

. Deterministic execution (JRE&RAYEST) - A system’s ability to ensure

tasks run within a predictable timeframe.



. Semaphore handling (2~ 7 # #L#) — A technique to manage shared

resources and prevent race conditions in concurrent computing.

. Hard vs. soft real-time constraints ("> — FXtY 7 b U 7 £ 4 LH#ll#)

— Hard constraints require strict timing guarantees, while soft constraints
allow slight delays.

Part 4: Answer Key

1. What is the purpose of deterministic execution in an RTOS?

(D) To ensure tasks run within a predictable time frame

2. Why is semaphore handling important in real-time systems?

(B) It prevents race conditions when accessing shared resources

3. How do hard and soft real-time constraints differ?

(C) Hard real-time constraints require strict timing guarantees

4. What problem does interrupt latency cause in an RTOS?

(A) It delays the system’s response to events



