MicroLAN Search Algorithm





Dallas Semiconductor's MicroLAN devices each have a 64 unique Registration Number that is used to address them individually.  If the Registration Numbers of the devices on the MicroLAN are not know, they can be discovered by going through the Search Algorithm.  The Search Algorithm begins with the devices on the MicroLAN being reset using the reset and presence pulse sequence.  It this is successful then the one byte search command is sent.  The search command readies the MicroLAN devices to begin the search.  





There are currently two types of search commands.  The normal search command (0F hex) will perform a search with all devices participating.  The alarm search command (EC hex) will perform a search with only the devices that are in some sort of alarm state.  This reduces the search pool to quickly respond to devices that need attention.  





The actual search then begins with all of the participating devices simultaneously sending the first bit in their Registration Number.  Due to the characteristics of the MicroLAN,  this will be a logical AND of the first bit in all of devices.  Next, the devices send the compliment of the first bit in their Registration Number.  This also is the logical AND of the compliment of the first bit.  From these two bits, information about the first bit in the Registration Number is know (See Table 1).


Table 1. Bit search information. 


Bit�
Compliment Bit�
Information Known�
�
0�
0�
there are both 0's and 1's in the bit of the participating Registration Numbers�
�
0�
1�
there are only 0's in the bit of the participating Registration Numbers�
�
1�
0�
there are only 1's in the bit of the participating Registration Numbers�
�
1�
1�
no devices participating in search�
�



The Search Algorithm must then broadcast a bit back to the participating devices.  If the participating device has that bit value, it continues participating.  If it does not have that bit value, then it goes into a shutdown state until the next MicroLAN reset is detected.   This 'read two bits', and 'write one bit' pattern is then repeated for the remaining 63 bits of the Registration Number.  In this way the Search Algorithm forces all but one device to go into the shutdown state.  At the end, the Registration Number of this last device is known.  On subsequent passes of the search, a different path is taken to find the other device Registration Numbers.





On examination of Table 1, it is obvious that if all of the participating devices have a 0 or 1 then that is path that should be taken.  The condition where 'no devices are participating' is an atypical situation which may arise if the device being discovered is removed from the MicroLAN during the search.  The condition where there are both 0's and 1's in the bit position is called a discrepancy and is the key to the search.  The Search Algorithm specifies that on the first time through, when there is a discrepancy (bit/compliment = 0/0), the '0' path is taken.  The bit position for the last discrepancy is recorded for use in the next search.   Table 2 describes the paths that are taken on subsequent searches.





Table 2. Path direction based on the search bit position and the last discrepancy   


Search Bit Position verses 


Last Discrepancy �
Path Taken�
�
=�
take the '1' path�
�
<�
take the same path as last time (from REG_NO) �
�
>�
take the '0' path�
�



The Search Algorithm also keeps track of the last discrepancy that occurs within the first 8 bits of the algorithm.  The first 8 bits of the 64 bit Registration Number is a family type.  As a result, the devices discovered during the search are grouped into family types.  The last discrepancy within that family type can be used to selectively skip whole groups of MicroLAN devices.  See the description of DATA_ SEARCH_STATE for  a description of doing selective searches.  The 64 bit Registration Number also contains an 8 bit cyclic-redundancy-check (CRC).  This CRC value is verified to make sure an erroneous Registration Number is not discovered.





Figure 1. Searching the MicroLAN based on current Registration Number (REG_NO), LastDiscrepancy and LastDeviceFlag. 
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Figure 1. (continued)
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Figure 1. (continued) 
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There are five types of operations that can be performed by using the Search Algorithm by manipulating the LastDiscrepancy, LastFamileyDiscrepancy, LastDeviceFlag and REG_NO values.  These operations concern discovery and verification of the Registration Numbers of MicroLAN devices.


FIRST


The 'FIRST' operation is to search on the MicroLAN for the first device.  This is performed by setting LastDiscrepancy, LastFamileyDiscrepancy, and LastDeviceFlag to zero and then doing the search.  The resulting Registration Number can then be read from the REG_NO register.  If no devices are present on the MicroLAN the reset sequence will not detect a presence.  


NEXT


The 'NEXT' operation is to search on the MicroLAN for the next device.  This search is usually performed after a 'FIRST' operation or another 'NEXT' operation. This is performed by leaving the state unchanged from the previous search and performing another search.  The resulting Registration Number can then be read from the REG_NO register. If the last search was the last device on the MicroLAN then result will be FALSE and the search will be reset so the next 'NEXT' will be the same as a 'FIRST'.


TARGET


The 'TARGET' operation is a way to pre-set the search state to first find a particular family type.  Each MicroLAN device has a one byte 'family code' embedded within the Registration Number.  This 'family code' allows the MicroLAN master to know what operations this device is capable of.  If there are multiple devices on the MicroLAN it is common practice to target a search to only the family of devices that are of interest.  To target a family set the LastDiscrepancy to 09 (hex).  This sets the LastDiscrepancy to beyond the family code.  Then set the desired family code byte into the first byte of the REG_NO register.


Now perform the Search Algorithm and then read the resulting Registration Number in the REG_NO register.  Note that if no device of the desired family are currently on the MicroLAN another type will be found so the family code in the REG_NO must be checked.    


SKIP


The 'SKIP' operation is to skip all of the devices that have the family type that were found in the previous search on the MicroLAN.  This operation can only be performed after a search.  It is accomplished by copying the LastFamilyDiscrepancy into the LastDiscrepancy and then performing another search.


VERIFY


The 'VERIFY' operation verifies if a device with a know Registration Number is currently connected to the MicroLAN.  It is accomplished by supplying the Registration Number and doing a targeted search on that number to verify it is present.  First, set the REG_NO  register to the known Registration Number.  Then set the LastDiscrepancy to 64 (40 hex).   Perform the search operation and then read the REG_NO result.  If the search was successful and the REG_NO remains the Registration Number that was being searched for, then the device is currently on the MicroLAN.  
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Reference


id_bit_number - the Registration Number bit number 1 to 64 currently being searched


last_zero - bit position of the last zero written where there was a discrepancy


id_bit - the first bit read in a bit search sequence.  This bit is the AND of all of the id_bit_number bits of the devices that are still participating in the search.


cmp_id_bit - the compliment of the id_bit.  This bit is the AND of the compliment of all of the id_bit_number bits of the devices that are still participating in the search.


search_direction - bit value indicating the direction of the search.  All devices with this bit stay in the search and the rest wait for a reset.


LastDeviceFlag - flag to indicate previous search was the last device.


LastDiscrepancy - bit index that identifies from which bit the (next) search discrepancy check should start.


LastFamilyDiscrepancy - bit index that identifies the LastDiscrepancy within the first 8 bits of Registration Number.


REG_NO - 8 byte buffer that contains the current Registration Number discovered.
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