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Purpose
The BEDS system has a primary serial port attached to an acoustic modem to allow the user to contact the system periodically while it is deployed.  In addition, it has a secondary serial port that is accessible when the system is open in the lab, to allow system development, debugging, and calibration.  Both serial ports can run a character based User Interface (UI), similar to the DOS shell in Windows or PC-DOS.
The BEDS software comprises three modes of operation:  Watch Cycle, Event Cycle, and Command Mode (see the BEDS System Development Life Cycle Document and/or the BEDS Operation Flowchart for further descriptions of these modes).
Command Mode may be entered only from the Watch Cycle, and will be entered from Watch Cycle whenever the system sees a character on either the primary (acoustic modem) serial port or the secondary (debug) serial port. 
This document describes the commands available in Command Mode.
System Facilities
BEDS is designed around a Persistor CF2 microcontroller.   The CF2 has a built-in operating system called PicoDOS, which is designed to look like MS-DOS.  It has a command-line processor, as well as many built-in commands that mimic DOS commands.  It is assumed that the user will be familiar with these standard DOS commands.
In addition to the standard PicoDOS commands, we have added a number of BEDS-specific commands.  Those are documented in the “BEDS Commands” section.  The PicoDOS commands are summarized in the “PicoDOS Commands” section, but not as thoroughly documented.  Both the BEDS commands and PicoDOS commands are always available at the command line.
Note that in PicoDOS as configured for BEDS, there must be no space between a command-line option character and its parameter.  E.g., use
event /n15
not    event /n 15
HELP
Syntax:
HELP
H
HE
?
Displays a list of all available commands (both BEDS and PicoDOS), with a brief syntax description of each
HELP <command>
H <command>
HE <command>
<command> /?
All of these forms invoke the help text for the <command>.  This usually involves a more detailed description of the command, as well as all of its options.  Available for most commands in the system.   You are encouraged to use these commands (e.g. “event /?”) to learn the syntax of any command you wish to use.
BEDS Commands
Priv
Syntax:
PRIV
PRIV <n>
The first form displays the current privilege level.  The second form sets the privilege level to <n> (limited to 0 to 127).
Discussion:
The PicoDOS command parser allows us to set a required privilege level for each and every command.  The command will only execute if the user has at least that privilege level.  By default, when you run the user interface from the acoustic modem, you have privilege level 5.  When you run the user interface from the debug port (which can only happen when the can is open on the bench), you have privilege level 100. 
The commands that are intended to be normally used (event, var, decode) or are harmless (dir, type, more) require user level 0 – i.e., will run for any user.  The ones that are somewhat more dangerous (del, copy, cd) require privilege level 10 or 20.  And the very dangerous ones (format, fdisk) require privilege level 99.
Event
Syntax:
EVENT [/T] [/N<n>]
EVENTS [/T] [/N<n>]
EVENT [/D<dec>] [/S<sp>] [/K] <n>
The first two forms display the current events in the system.  The order of the display defaults to magnitude order.  
/T displays them in reverse time order.  By default, displays 10 lines at a time a la more.  
/N<n> causes it to display n lines at a time.
[bookmark: _GoBack]The last form will cause Event <n> to be transmitted to the top side via ZModem or Kermit (/K)protocol. 
/K Send via Kermit protocol.  Please put your terminal emulator into Kermit receive mode first.
/D<dec> Decimate the data.  For example, if the event is recorded at 50 Hz, /D5 will decimate it to 10 Hz
/S<sp> Split the data into <sp> files before sending.  Files will be named <name>.E00 through <name>.Enn.  These temporary files will be deleted, one at a time after each is successfully transferred.  If there is an error in transfer, the files will remain on the system, allowing later transfer.
Watch
Syntax:
WATCH
Displays the Watch cycles stored in the system.
Sysrec
Syntax:
SYSREC [/S <timespec>] [/D <n[s|m|h|d]>] [/Y]
Outputs system records (min modem voltage, external pressure, internal pressure, internal temperature, internal humidity).
By default, outputs the records for the last 4 hours.  The time and duration can be specified with the /S and /D parameters.
/S <timespec> specifies starting time, as a timespec.  The generic form of a timespec is
mm/dd/yyyyThh:mm:ss	    as month/day/year<any char>hour:min:sec
The date portion (mm/dd/yyyy) need not be present.  If not present, the system will use the current date.  Note that if you use a time beyond the present, it doesn’t go back a day; it will simply yield no results.  Also, mm/dd is acceptable, and will assume the current year.
Likewise, for the time, hh:mm is acceptable, and will assume that the seconds field is 00.
The separator character, specified as T  above, can be any printable character.  Note that it cannot be white space, because the command-line parser would interpret it as a separate parameter.
/D <n[s|m|h|d]>  
Specifies the duration, in number of seconds (s), minutes (m), hours (h), or days (d), respectively.
/Y
Specifies that, rather than display the data to the screen, it should be sent to the top side as a BEDS data file via YModem protocol.  Please set up your terminal emulator to do a YModem receive file.
Var
Syntax:
VAR
VARS
VARIABLE
VAR <name>
<name> = <value>
VAR <name> = <value>
VAR <name> <value>
The first 3 forms display the entire list of system variables, with their names, values, and some descriptive text about their use.
The next form (VAR <name>) displays the above information about just the named variable.
The last 3 forms are used to set the variable named <name> to value <value>.  Note that the form of <name> = <value> requires spaces before and after the = sign, or the command will not be parsed correctly.
Variables can be of 3 types: Float, Long Integer, or Boolean.  The type of a variable is fixed at compile time, and cannot be changed by this or any command.
QUIT
Syntax:
QUIT
Exit the command-line parser, and go back to the Watch Cycle.
SYSLOG
Syntax:
SYSLOG <message>
Writes <message> to the system log file.


ANALOG
Syntax:
ANALOG [/A<n>] [/N<n>] [/P<n>] [<channel>]
Sample one or more analog channels and display the result to the screen.  <channel> is the starting channel number, and must be in the range of 0-7.  
By default (with no command-line arguments), this command will display the value of all 6 implemented analog channels.  All command-line parameters must have no space between the switch letter and the numeric value.
[/A<n>]  Take and average <n> samples per channel.
[/N<n>]  Display <n> analog channels.  E.g., to display channels 2-4, use ANALOG /N3   2
[/P<n>]  Wait <n> seconds after powering sensors before starting to sample.  If not specified, the system uses the value in the sensorWarmup system variable (default 2 seconds).
MORE
TAIL
Syntax:
MORE <filename>
TAIL <n> <filename>
The MORE command performs a Unix-like ‘more’ on the file.  It prints line number, colon, and the contents of the line.  It does this for 22 lines, then prints “---MORE---“ at the bottom of the screen and waits for user input.  
The TAIL command prints the final <n> lines of the file.  It does not include line number information or do any ‘more-like’ structuring.  Note that Linux pipes are not supported in PicoDOS/BEDS.
DECODE
Syntax:
DECODE [/D] [/T] [/S] [/P] <filename>
Decodes a BEDS binary file, displaying the results to the screen.  By default, it doesn’t print all data records, but just summarizes the data for each second.  It does print all other record types.
[/D] Print every data record
[/T] Print only the totals, not individual records (except header)
[/S] Print only system records
[/P] Print only pressure records
PTIME
PDATE
Syntax:
PTIME
PDATE
These two commands execute the PicoDOS standard TIME and DATE commands.  They require privilege level 99, because the standard commands have the ability to set time and date, as well as display them; and that’s a capability we don’t want to allow during deployment.  Conversely, the commands
TIME
DATE
have been mapped to special versions that can only display, and not set, date and time.  These two commands also display the difference between the PicoDOS clock and the highly accurate RTC.

LINE EDITING COMMANDS
The following 4 commands were written to make it possible (not easy, but possible) to edit files in situ.  In particular, they are useful for editing the config file, BEDS.CFG
INSERTLINE
DELETELINE
Syntax:
INSERTLINE <lineno> <filename>
DELETELINE <lineno> <filename>
INSERTLINE prompts you with the contents of line <lineno> of file <filename>, then waits for you to type a line.  It will then insert that line into the file at line number <lineno> (before the prompted line).
DELETELINE silently deletes line number <lineno> from file <filename>
INSERTCHARS
DELETECHARS
Syntax:
INSERTCHARS <lineno> <filename>
DELETECHARS <lineno> <filename> [<numChars>]
INSERTCHARS takes all chars that you type, up to end of line (line feed or carriage return), and inserts those characters (but not the LF or CR) into file <filename> at the start of line <lineno>.  Note that this command can only insert chars at the beginning of a line.  This command is incredibly useful to insert a ‘#’ character at the beginning of the line, thus commenting-out the line.
DELETECHARS deletes one or more characters from the beginning of line <lineno> in file <filename>.  It deletes only from the beginning of the line.  By default, it deletes one character, unless the optional <numChars> parameter is present.  It is useful, among other things, for deleting the ‘#’ character at the beginning of a line, thus un-commenting the line.
PicoDOS Commands
DOS-compatible commands should be familiar to all.  PicoDOS-specific commands are (somewhat) documented in the PicoDOS doc.  Most of them have HELP available.  The dangerous ones (format, fdisk, etc), require high privilege levels; i.e., they can’t be executed unless you first elevate your privilege level.
	APP
ATTRIB
BACKROM
BOOT
CAPTURE
CCC
CHDIR, CD
CHKDSK
COPY
DUMP
DATE
DEL
DIR
ERASE
FDISK
FORMAT
GO
LO
MOUNT
MKDIR, MD, MKD
MM
ML
MON
PATH

	PBM
PROMPT
PR
PC
PS
PT
PM
TIME
TYPE
REN
RESET, RES
RMDIR, RD
SAVE
SD
SET
XS
XR
YS
YR
VER
GSAVE
HELP, HE, H, ?
G, GO
CRC




