















































TIMER QUEUE INSERTION


DETAIL DESIGN








Fall 2000, 91.522 


Object-Oriented Analysis and Design 











John McCarthy








12/17/00








�






TABLE OF CONTENTS








� TOC \o "1-3" �1 INTRODUCTION	� GOTOBUTTON _Toc501914141  � PAGEREF _Toc501914141 �3��


1.1 PROBLEM STATEMENT	� GOTOBUTTON _Toc501914142  � PAGEREF _Toc501914142 �3��


1.2 REQUIREMENTS	� GOTOBUTTON _Toc501914143  � PAGEREF _Toc501914143 �3��


2 LOGSIM	� GOTOBUTTON _Toc501914144  � PAGEREF _Toc501914144 �4��


3 INFORMATION MODEL	� GOTOBUTTON _Toc501914145  � PAGEREF _Toc501914145 �4��


4 OVERVIEW	� GOTOBUTTON _Toc501914146  � PAGEREF _Toc501914146 �4��


4.1 TE STATES	� GOTOBUTTON _Toc501914147  � PAGEREF _Toc501914147 �5��


4.2 TE OPERATIONS	� GOTOBUTTON _Toc501914148  � PAGEREF _Toc501914148 �5��


4.3 TIMER QUEUE STATES	� GOTOBUTTON _Toc501914149  � PAGEREF _Toc501914149 �6��


4.4 TIMER QUEUE OPERATIONS	� GOTOBUTTON _Toc501914150  � PAGEREF _Toc501914150 �6��


5 EXPECTED SW IMPACT	� GOTOBUTTON _Toc501914151  � PAGEREF _Toc501914151 �7��


�





�
INTRODUCTION





	This document contains the material for the Detail Design phase for the timer queue project being performed for the Object-Oriented Analysis and Design class by John McCarthy.   This document can be found at usr/2kf522/jdmccart/dd/timer.doc.  A text version is also available at usr/2kf522/jdmccart/dd/timer.txt.  This document originally was submitted as part of the preliminary design and has been updated to reflect the detail design.





	This document references several figures and a schema file.  These items can be fond in usr/2kf522/jdmccart/dd/timer and usr/2kf522/jdmccart/dd/timer.sch respectively. Future references will be made by using just the file names, timer.ppt and timer.sch.  Any references to generated files because of detail design; *.c and *.h; will also be found in the directory usr/2kf522/jdmccart/dd.





	The project will use the LogSim project found at /usr/proj3/98s522/logsim98s/achallur as the starting point for execution.  Any additions or modifications will be outlined within this document.  It is assumed that this software is fully functional.





PROBLEM STATEMENT





	Change the Timer (TI) service to a time scheduled Timeout Event Queue.  The current timer service is inefficient and over complicated.  Shalaer-Mellor moved beyond it to a future scheduled timeout event queue.  The queue should contain all events that need to be executed at some time in the future.  As the program executes, the timeout event queue will be inspected for entries whose time has expired.  These entries will then be placed on the normal event queue for processing.





REQUIREMENTS





	The following are the requirements that will be met by this implementation of the Timeout Event (TE) insertion.  Most of these have been derived to place some constraint on the problem.  It should be noted that the last two requirements may not be fully met when prototyping this project.  However, any design done for this project should include provisions for them.





The number of TEs should not be constrained by size, except for space limitations on the host machine.


We will allow Timeout Events (TE) to occur once


We will allow TEs to occur periodically


We will allow TEs to occur a set number of times.





�
LOGSIM





	The LogSim architecture is derived from the Juice Plant simulation.  It uses the OLC architecture to simulate the functionality of four SR flip-flops to implement a four bit counter.  During the implementation a timer (TI) and clock (CK) were added to perform this function.





	For this implementation we will leave the existing implementation in place, and add a TE event which will schedule events for the future.  We will use this TE functionality to start a 1 sec clock to  update the counter periodically.  We will also start a timer to stop the counter some time in the future before an overrun occurs. This will allow us to test the new functionality while preserving the existing.





INFORMATION MODEL





An updated ERD model can be found in Figure 1 in the file timer.ppt.  This model was recreated from the existing LogSim program.  Added was one object called Timed Event(TE) and another called Timed Event Queue (TQ) . These have been highlighted on the figure.  





The Timed Event object  is used to schedule an event some time in the future.  It contains information about the event to occur and how and when to schedule that event(i.e. schedule the event to happen once 1 sec in the future). The Timed Event object contains all the fields of an Event Instance (EI) with the additional fields:





TEid          - Primary key for record


ttf		- Time to fire


Period        - Time period between events 


Reps         -  Indicates number of repetitions (includes first occurrence)


Name        - Name of Timer (used to reset and remove)





The Timed Event Queue is an instantiation of an active class which will control and process the timed events.  It is required to process any timer event and to periodically check the TE for its timer expiration.  The TQ object will contain the following:





 	TQid	- Id of Timed Queue


 	AIid 	- Id of associated Active Instance


 	ETid	- Id of associated Event Type





The existing Clock and Timer object have been left as is to ensure compatibility with existing models.  It is anticipated that TE could eventually replace the Clock and Timer objects.





A LCP Architectural View is provided in figure 2.  This attempts to illustrate how the TE and TQ class fits into the system.





�
OVERVIEW





	The processing to be performed to implement this new TE functionality is as follows.  Currently the LCP software loops to perform its processing.  At each pass in the loop, the software will check if any event instances (EI) exist that need processing.  We plan to also check for any TEs that need processing prior to the EI check.  If  there exist any, it will be translated into an EI and added to the LCP database using the standard pr_* routines..





	The TEs will have been placed in the database by the TQ upon receipt of a setTime event.  The TQ will create the TE instance, calculate the time to fire, and place in the database.  Provisions have also been included in the TE structure to allow the timer to be a periodic event.  When creating the TE a period (execution time interval) would be used for future time scheduling. In conjunction, a repetition count would be used to control the number of times of execution.  This repetition  count would be decrement until 0 at which time the TQMgr would remove the TE from the queue.  A count of MAXINT would indicate that the timer is to repeat forever.  The state diagram for the TQMgr has also allowed for the Timed Event to be reset and removed.


TE STATES and OPERATIONS





The TE object is designed to be a static class.  The operations to be performed will be initiated the TQMgr.  However, the TE class will provide mechanism to manipulate it.  This will include the standard routines to create and get/set information within the class. 





TIMED EVENT QUEUE STATES





	The states and the transitions for the Timed Event Queue have been modeled in Figure 3 of timer.ppt.  While the TQMgr will probably be implemented with one state handling the events associated with it, this modeling provides insight into the operation upon the queue and the processing necessary for each event.





	The AddingToQ state is entered to process requests to schedule new timed events.  It is responsible for creating a Timed Event object, calculating the next time of execution, initializing the variable for a persistent timer, and place the TE on the queue.





	The Reset state is entered when a timer reset is requested.  It will calculate the next time of execution and update the object.  It will not count this as a execution so will leave the repetition count alone.





	The processing State indicates the Timer Queue is processing timed events.  During this state the TE queue is inspected for TE whose time has expired.  These TEs will be translated into EIs and placed on the Event Queue.  If the TE processing has complete(no more reps), it will be removed from the Timed Event Queue.  Otherwise, the periodic variable(s) will updated and the TE rescheduled.





	The Removal state is entered when processing has completed.  It will remove the timed event from the queue.











TIMED EVENT QUEUE OPERATIONS and USAGE





	The Time Event Queue Mgr will require four methods for each of the states above.  Granted, we have stated that the TQ will probably be implemented with one state, but the functionality for each of these will need to be provided.  It could be as code within a CASE statement of procedures called dependent upon the Event input.  This will be resolved at implementation.  Regardless, the four functionality’s need to exist within the TQMgr.





	ProcessActiveTimedEvents: - This operation will check for the expiration of time for all timed events and generate an EI for each expired TE.  If the TE is no longer persistent, the TE will be removed from the queue.  This will be triggered by the main loop of the LCP program prior to checking the Event Queue for activity.  His allow the EI to be placed on the EQ for processing this time interval.





	AddingNewTimedEvent - This operation will create a new TE for the Timed Event Queue.  It will generate an expiration time and place the newly generated TE on the queue.  This will be processed when the setTime event, currently implemented by clients, is invoked.





	ResetTimedEvent - This operation will retrieve the TE from the “queue” and recalculate the experation time.  This operation will probably be coded and available for future use.





	RemoveTimedEvent - This operation will remove the TE from the database. This operation will probably be coded and available for future use





EXPECTED SW IMPACT





	The following is list of some files that expected to be generated or updated.  I’m sure that this list is not complete and more will be added.  Also included is what the expected processing for the files is to be(new files) or the updates to an existing file.  The interfaces for the new methods have been defined and have be placed in a corresponding header and source files in usr/2kf522/jdmccart/dd. 





  NEW FILES:


	olcTimer.h - Header file created by chgen from schema file.


	tqCreate.c/h - Contains methods to create a Timed Event Queue


	tqAction.c/h - Contains actions for Timed Event Queue


	tqSetup.c/h - Contains method to setup default configuration. For compatibility with existing 


                                code.


            teCreate.c/h - Contains methods to create timer event and retrieve info





  MODIFIED FILES:


	lcp_main.c - Modify to check timer event on each time interval


            various - need to reroute setTime events to TQ








	


