

ELEC-E8408 Embedded Systems Development

HOMEWORK ASSIGNMENTS #3
________________________________________________________________________________________________________________________________


A. A real-time system controls the production processes at an automated cell phone assembly facility. It consists of two real-time tasks and two background tasks. The task information is given in the table below.
	Task
	Function
	Rate
	Priority 
(5 is highest)

	(I) Alarm_processing
	Respond to exceptional and urgent events such as conveyor jam, unexpected process delays, etc.
	Aperiodic
	5

	(II)  Collaborative_process_control
	Respond to interactive commands from operators on site for cobots and collaborative automated equipment 
	Aperiodic
	4

	(III) Process_control
	Issue normal commands to automated equipment and collect line data for supervision and control of the process by local and remote operators using the console monitor
	40 times / second
	3

	(IV) Background
	Data logging from process control information and system diagnostics
	1 time / second
	1




The statechart below shows clearly the structure of the real-time system: four independent tasks and three external events to activate them.  Please complete the fields with question marks on the statechart where those four orthogonal tasks (or “states”) are depicted (see Section 5.2.3 of the textbook).
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	Field
	Answer

	1
	

	2
	

	3
	

	4
	




B. Mark on the table using an “X” if you consider Relevant or Irrelevant the proposed topics listed on the table below for each section of the Software Requirements Specification document (SRS). In this case, the topics are focused only in the overall description and specific requirements sections recommended by the IEEE Std 830, applied to the web-based application presented on question A form the homework assignment #2. Please be aware topics written as affirmations must be explicitly on the text, while questions not necessarily.

Software Requirements Specification:

	Section
	Topic
	Relevant
	Irrelevant

	Overall Description
	Product perspective
	System interfaces
	Human-machine interface
	
	

	
	
	
	What interface is required for each database? 
	
	

	
	
	User interfaces
	Tracking website
	
	

	
	
	
	Is needed a system management platform?
	
	

	
	
	Hardware interfaces
	Web server with internet connection
	
	

	
	
	
	Mobile devices with internet connection
	
	

	
	
	Software interfaces
	Web browser
	
	

	
	
	
	Is needed a data management system?
	
	

	
	
	Communication interfaces
	TCP/IP
	
	

	
	
	
	Serial RS-232
	
	

	
	
	Memory constraints
	What database drives use POH oy and V oy?
	
	

	
	
	
	RAM on CAR oy servers
	
	

	
	Design constraints
	Operations
	What are the backup operations?
	
	

	
	
	
	Unattended dispatch operations
	
	

	
	
	Site adaptation requirements
	Warehouse and train constraints
	
	

	
	
	
	Weather information
	
	

	
	Product functions
	Track orders
	
	

	
	
	Dispatch trains
	
	

	
	User characteristics
	Professional tax auditors
	
	

	
	
	CAR oy customers
	
	

	
	Constraints 
	SQL interfaces between databases
	
	

	
	
	What is the criticality of the train dispatch algorithm?
	
	

	
	Assumptions and dependencies
	CAR’s customers have own access to internet
	
	

	
	
	Are POH and V databases self maintained?
	
	

	Specific requirements
	External interface
	What data is required from the warehouses and what is the format for train dispatch orders?
	
	

	
	Functions
	The interface for customers shall be web-based (accessible from a web browser)
	
	

	
	
	The application shall provide a web-based method to retrieve information from the warehouses (V oy)
	
	

	
	
	The application shall provide a web-based method to submit the dispatch orders to POH oy
	
	

	
	Performance
	What is the number of simultaneous CAR customers to be supported?
	
	

	
	Logical database
	Each database should be accessible by standard SQL commands
	
	

	
	Design constraints
	What quality standards need to be covered?
	
	

	
	Standards compliance
	IEEE 730 compliance
	
	

	
	Software system attributes
	Reliability
	Are checkpoints and recovery options needed?
	
	

	
	
	Availability
	24/7 availability
	
	

	
	
	Security
	Restrict communications between V oy and POH oy
	
	

	
	
	Maintainability
	The installation of any software update shall not take more than 15 minutes
	
	

	
	
	Portability
	Does the application needs a proven portable language?
	
	





C. Below you see a picture of the Kehä I – Kalevalantie – Tekniikantie intersection in Otaniemi. Describe the context, process and content (Structured analysis) and draw a context diagram for that Traffic Light Control System (TLCS), where all user interfaces are included  (Structured Analysis, Section 5.3.1 of the textbook). See the case study of 5.7 Appendix 1 (pp. 235–264) for reference.
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Add your answer below:
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