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Concept of Operations

DC Power Conversion and Monitoring

Node PC (NPC)

Node Power Controller Overview

The Node Power Controller (NPC) provides power monitoring and control functions for the in-water system. 

Hardware

The NPC consists of an 
MPL MIP405 pc/104 PowerPC board
 running Linux and four 
Diamond MM-32-AT I/O boards
. Each I/O board provides 32 A/D channels and 24 digital I/O lines. 

Software

The vendor (MPL) does supply their own Linux distribution but this turned out to be far too large for our needs. The major problem with the MPL Linux distribution is its reliance on GNU-libc -- a very nice, very fast, and very large C-library. There is another C-library, 
Uclibc
, which is aimed at small (i.e. embedded) Linux systems. Closely associated with Uclibc is 
Busybox
, which provides very compact replacements for all of the standard Unix/Linux tools. 

The Uclibc Project provides a couple of very nice development tools. One allows you to build a GCC-based cross compilation toolchain (compiler, linker, etc) and then build a version of the library for your target board. Another script allows the building of a full "root disk" image with busybox, uclibc, and almost any other software you can think of. I was able to use this "buildroot" tool to cross-compile a Linux distribution which was much smaller and much more suitable for our needs. 

The following links provide mode detail on the NPC software: 

· BootUpProcess: describes the software startup sequence of the board. 

· ControlSoftware: describes the portion of the PMAC application running on the NPC. 

· CloningTheNpc: describes how to install software on a second NPC. 

· OobControl: describes Internal Load control via the out-of-band communication system. 

The NPC Software

NPC Bootup Process

The NPC is designed to be a "turn-key" system. The user need only apply power and provide a network connection and the system starts working. An optional RS-232 serial connection can be provided to monitor the entire boot process. 

When the board is powered-on, control passes to the 
U-boot
 boot-manager. U-boot has been configured to automatically boot Linux unless the user interrupts the process within the first 10 seconds by pressing any key on the serial console. 

What follows is the standard Linux boot process, the kernel starts up followed by the init process. The init script /etc/init.d/S99local starts all programs associated with NPC operation including the script /etc/init.d/sampling which performs the following actions to start the sampling process: 

· loads the nodedacq kernel driver module. 

· starts the dacq_nt data filtering and distribution process. 

· starts xmlrpc, the XML-RPC interface. 

· starts breaker, the software circuit breaker for internal loads. 

· initiates the DCS auto-start process (see below). 

Manual Control

The sampling process may be controller manually: 

· /etc/init.d/sampling stop stops the sampling process 

· /etc/init.d/sampling start starts the sampling process 

Note: if the sampling process is stopped for more than two minutes, the watchdog timer will reset the system. 

Restarting the sampling process

NOTE:  This will switch off all LV loads.

· Log into the NPC as root

· Give the command

/etc/init.d/sampling restart

· Log out as root.  If on the SAIL console, log back in as dcs.
Out-of-band Control

Under normal circumstances, all load control is handled via PMACS. However, PMACS can only function if the network is up and running. To handle system startup and other times when the network is down, there is a backdoor method for controlling the internal loads using the iloads program on the NodePowerController (NPC). 

Logging-in

The DCS out-of-band system provides access to the serial console of the NPC. There is a special DCS account (username: dcs) which automatically starts iloads on log-in. For other accounts (e.g. root), start iloads manually at the shell prompt. 

Usage

iloads is a very simple command interpreter. Typing help at the prompt (>) produces the following usage message: 

 The following commands are recognized:

 sets N 0|1   set switch for Load N (1-16) on (1) or off (0)

 gets N       get the state of Load N

 getc N       read current for Load N

 getv         read voltage on all internal buses

 getsens      read all engineering sensors

 cas          Cancel AutoStart

 quit         exit the program

The program can also be run in batch mode where it reads a file of commands from standard input. This is how the DCS auto-start process works (see BootUpProcess). 

Logging in as Root through OOB

Autostart
The NPC can optionally start turning on some or all of the system loads after a preset delay after the NPC is powered on.  This might include right after initially powering the system or after a serious fault which has caused the NPC to reboot.  This process will bring up the routers and switches if the out-of-band communication system fails.  It can also be cancelled through the OOB interface.

The startup script /etc/init.d/sampling looks for an existing, executable script called /usr/sbin/autostart.sh.  If this script exists, it runs it immediately.  The script, in turn feeds the file /etc/autostart.cfg to an iloads process (independent of what the dcs user may be doing).  This config file can contain any sequence of iloads commands but will typically start with a delay command to provide a timeout before the automatic power-on starts, then a sequence of sets commands to turn system loads on and power the DCS.
The autostart process can be cancelled through the OOB interface by giving iloads the command ‘cas’ (cancel autostart).
Enabling Autostart

· Log into the NPC as root (see above Logging in as Root).  

· Verify that the command file /etc/autostart.cfg is correct.

· Make the “autostart” script executable

chmod a+x /usr/sbin/autostart.sh

· This change will take effect either the next time the NPC is rebooted or when the sampling process is restarted (see Restarting the sampling process).

· Log out as root.  If on the SAIL console, log back in as dcs.

Disabling Autostart

· Log into the NPC as root (see above Logging in as Root).  

· Make the “autostart” script unexecutable

chmod a-x /usr/sbin/autostart.sh

· This change will take effect either the next time the NPC is rebooted or when the sampling process is restarted (see Restarting the sampling process).

· Log out as root.  If on the SAIL console, log back in as dcs.

Changing the Autostart Configuration

Changing the autostart configuration (time delay, etc) involves editing the file /etc/autostart.cfg.  This can either be done in-place on the NPC (not recommended) or in a text editor on a shoreside computer, than uploaded to the NPC.

The configuration file itself consists of a series of commands which are fed to iloads in sequence, including sets and getc commands.  Lines which start with a ‘#’ are considered comments and are skipped.  The command delay is typically used as the first command in the file to create the delay before the script starts powering on loads.  It is the responsibility of whoever edits the file to ensure it is turning on the correct loads in the correct sequence.

Below is a sample of autostart.cfg

  # iloads command file to start DCS loads.

  # After an initial 10 minute delay, the loads are started in

  # a sequence with a 3 second delay between each consecutive load.

  delay 600

  # Cisco MRA01-01

  sets 3 1

  delay 3

  # Cisco MRA01-02

  sets 4 1

  delay 3

  # OE West 75

  sets 5 1

  delay 3

  # Cyclades

  sets 6 1

  delay 3

  # OE East 75

  sets 7 1

  delay 3

  # OE East 98

  sets 8 1

  delay 3

  # OE West 98

  sets 9 1

  delay 3

  # West NE Optical Switch

  sets 10 1

  delay 3

  # West EDFA

  sets 11 1

  delay 3

  # East NE Optical Switch

  sets 13 1

  delay 3

  # East EDFA

  sets 14 1

  quit

Building a New NPC Stack

Hardware Configuration

The I/O boards are numbered from 0 (lowest on the stack) to 3 (highest on the stack). From a clocking point of view, board0 is the master, it provides the clock signal for the other 3 slave boards. To properly pass the clock signal, one must connect J3/pin-42 on the master to J3/pin-45 on all slave boards. 

The various jumpers on each board should be configured as follows. Consult the Diamond documentation for the jumper locations as the labels can be hard to read. 

· Board0: 

· Base Address = 0x280 (J7 settings: C=out, B=in, A=out) 

· IRQ = 5 (jumper J7), also install jumper in "R" position 

· A/D configuration: 

· channels 0-31 single-ended 

· jumper J5 settings: 1=in 2=in 3=out 4=out 5=out 6=out 

· DIO setting: pull-up (set jumper J8 to +5v) 

· 16-bit bus enabled (jumper J7, 16=in) 

· Board1: 

· Base Address = 0x300 (J7 settings: C=out, B=out, A=in) 

· IRQ setting does not matter, do not install jumper in "R" position 

· all other settings same as Board0 

· Board2: 

· Base Address = 0x340 (J7 settings: C=in, B=in, A=out) 

· all other settings same as Board1 

· Board3: 

· Base Address = 0x380 (J7 settings: C=out, B=out, A=out) 

· all other settings same as Board1 

Cloning the NPC software

The easiest way to bring-up a new NPC is by cloning the existing one. This insures that all of the software is installed correctly and is up to date. Before starting this process, be sure to have a copy of the "Installing MPL Linux Application Note" from MPL. Even though we are not installing their full Linux distribution, we will be following some of their procedures to "bootstrap" the system. 

The installation is a two stage process. First, the U-boot bootmanager is used to install a mini-linux kernel and ram-disk based filesystem using TFTP. Second, the mini-linux is used to partition the flash "harddisk" and install the full NPC software using NFS. 

Installing "Mini-Linux"

· Connect the ethernet port on the MPL board to the hub connected to the second ethernet port of the pmacs server system. 

· Connect the MPL serial port 0 to the first serial port of the pmacs server. 

· Run the connect program on the pmacs server to open the serial line. 

· Power on the MPL board, the U-boot bootmanager should start. 

After following the steps above, you should be at the U-boot prompt, =>. Now follow the procedure outlined in Section 3.2 of the "Installing MPL Linux" app note to install the "mini-linux" system. There is one small change to the app note, you must specify the full path of the boot image when fetching it with tftp, /mpl/mip405_multi.img. Complete the process by following the instructions to boot the mini-linux and log-in as "root" (no password needed). 

Preparing the disk

· mkdir /mnt/source /mnt/target 

· use fdisk to partition the 128 Mbyte flash disk as follows (8 Mbyte partition for the kernel image and the rest for the filesystem): 

· Disk /dev/hda: 8 heads, 32 sectors, 978 cylinders

· Units = cylinders of 256 * 512 bytes

·    Device Boot    Start       End    Blocks   Id  System

· /dev/hda1             1        65      8304   83  Linux native

· /dev/hda2            66       978    116864   83  Linux native

Installing the NPC software

· configure the ethernet interface and mount the NPC software directory from the pmacs server: 

· ifconfig eth0 10.0.0.4 netmask 255.255.255.0

· mount 10.0.0.1:/usr/local/MARS/npc-base /mnt/source -r

· make a filesytem on the second partition of the harddisk and mount it under /mnt/target: 

· mkfs /dev/hda2

· mount /dev/hda2 /mnt/target

· run the installation script: 

· /mnt/source/npc-install.sh hostname

· unmount all of the partitions and reboot: 

· cd /

· umount -a

· reboot

Configuring the boot manager

Rebooting returns you to U-boot. Run the following commands to configure U-boot to automatically boot Linux at startup after a 10 second delay: 

setenv bootdelay 10

setenv bootargs console=ttyS0,9600 root=/dev/hda2

saveenv

Finally, boot linux with the bootd command. When Linux boots, log-in as root (no password) and use the passwd command to set a password. 

�This section was cribbed from the PMACS wiki on 6/2/06.  With time it will get mixed into the document as a whole. 


�Need to flesh out how to upload/download files.   And also integrate the cut-paste portion from the wiki a bit better


�Cribber from the Wiki
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