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Abstract


This discussion  describes the implementation of an automated PC based "Historical Alarm Logger" utility, which collects, formats, and stores the Vision system alarm message stream.  This traditionally has been logged to a serial alarm printer, which suffers both reliability and useability problems.  The utility is an application written in "C" and is loaded into the PC as a "terminate and stay resident" utility.  This means it is always active, and not affected by, nor dependent on user intervention.  





The Alarm messages are analyzed and stored into files on the hard disk.  The utility creates and logs both process and maintenance alarms messages to ASCII text files as well as a file written in dBasetm format.  The native dBase format allows an environment which provides analysis and report writing capabilities.  The program also incorporates an on line menu driven file viewing function for production personnel.
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Introduction


The use of the serial alarm printer as a means to capture and archive process alarm message history has been severely limited in three respects: 


• Reliability.  Printer jamming is frequent, resulting in alarms, occasionally valuable ones, being lost.


• Useability.  Stacks of tangled, crumpled paper make searching and storage very difficult.


• Clarity.  High number of nuisance and repeat alarms as well as poor formatting, obscure important alarms and make them easy to overlook when searching for specific alarm data.





�
This utility replaces the serial alarm printer with a desk top PC.  The primary philosophy is to eliminate the dependence on a stream of paper and replace it with messages logged to hard disk, with certain parsing, compression, and nuisance alarm suppression.  





�


The utility uses a PC (XT class) with a 40MB hard disk for storage of the archived alarm messages.  Based on the format of the alarm message, it is stored in either a process or maintenance alarm message ASCII formatted file.  Production personnel can access a menu choice to indicate which type of alarm message they wish to view in the display utility.  This utility supports search by key field, or time-stamp and provides scrolling and searching/filtering functions.





The utility also creates and updates alarms to a file written in dBase format, which is intended to by used by engineers, who have access to dBase on other PC's.  Alarm messages are logged into a dBase formatted file, which can be directly read by dBase and queried, sorted, and summarized using the database language and reporting functions.








Historical Alarm Logger (HAL)


The program is written in "C" and compiled within the Borland Turbo C++ tm  programming environment.  It loads in "terminate and stay resident" mode at boot time, so it is always on line as long as the PC is powered up and running.  The serial port character stream is captured a character at a time, buffered, and when a new-line character is detected the line end processing analyzes and reformats the line.  It saves the resulting line to the process or maintenance alarm log file and also to the dBase compatible file.  This approach allows the PC to be used for other concurrent tasks (within reason).  


�
One of the philosophies of the utility is that it be able to operate on a low power machine.  The initial targeted system had been an XT class machine (8088- 8MHz) with 40 MB disk.  The performance of the machine is adequate to accomplish the task reliably (no lost characters) as long as no significant amount of display screen activity is performed.  Older PCs suffer from very slow CGA screen display handling, which causes other processing to be postponed.  We have determined that no reliability problems occur when running on a 286 or 386 class machine.  It will probably be more practical to use a faster class machine, rather than attempt to compensate for the weak PC/XT capabilities.





The use of the HAL Display is quite simple.  The PC is configured to run the display mode utility at boot time and would typically be left in this mode.  However, if the PC were left at the DOS prompt, the DOS prompt reminds the operator that the key strokes ("DA<cr>") re-start the display mode.





�The utility displays the navigation keystroke help screen, at the top of the home display.  For scrolling through the display, the operator uses the navigation keys: home; end; page or cursor up/down.  The tab key advances the cursor forward through the search entry fields, while shift-tab moves through them in reverse.  The escape key quits the utility.  





When each search fields is entered, a pop down menu/display box shows the current fields contents for the most recently scanned alarms.  This serves as a reminder of the current field contents for entering search strings.  Partial matches will also be accepted and multiple field entries are treated as an "and" of both conditions.  There is no provision at this level of "or" conditions or other advanced query processing.  Such tasks are better suited to dBase.





If a search string match is desired, the tab key is used to advance to the desired field, then using the display box as a guide, the search string is entered.  The screen display key can then be pressed and those messages whose corresponding field matches the entered string, are displayed.
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�
In this example the user has entered the search string "RE302B" into the alarm GROUP field.  He then pushes the END key to exit search entry and display the last 22 lines in the file whose alarm group is RE302B.  The user can enter a partial string in any search field, such as "OP ACTN"  to display only the operator actions.  The resulting display from the "RE302B"  entry is illustrated.  The navigation help screen is removed from the top zone of the display to allow for the maximum number of alarm message lines, while still retaining the field identifiers, and any entered search strings.
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Summary


This utility has just recently been integrated into plant operations and I would certainly acknowledge that it offers opportunities for improvement.  It is however very capable of replacing the growing pile of uncontrollable paper printouts, which represent the previous approach to alarm management.  This new approach provides a simple display environment front end with a relational database back end, for advanced analysis.  This alarm information can then be joined with other process information to gain a valuable perspective on plant operations and allow problem analysis and diagnosis to occur much earlier and more efficiently.








dBasetm  and Turbo C++tm are registered trademarks of Borland International, Inc.
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