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The Pigeon Point ChMM-700R, and the Pigeon
Point Chassis Manager thatcomes pre-loaded on
it, arepartof a series of Pigeon Point management
solutions.

This member of the series providesthecore of a
Chassis Manager for VITA 46.11-based VPX
systems. The ChMM-700R mezzanine complies
with the 67.60mm x 41.75mm DDR3 204-pin SO-
DIMM form factor. Itisinstalledinthe SO-DIMM
socketof a ChMM carrier board to producea
complete Chassis Manager. Thecarrier board can
be customized to the form factor and feature
requirements of the chassis productsitsupports.

For chassis developers,the ChMM-700R is

availableina Pigeon Point Chassis Management

Starter Kit(whichis detailed in a separate product

brief). The kitincludes:

e Schematics fora ChMM carrier board, ready
for adaptation to the needs of your chassis

e Bench top hardware, includinga Chassis
Manager and IPMC, allowing your ramp up on
VITA 46.11 management to startimmediately

e One-stopsupportfor hardware, firmwareand
softwareused in developingand delivering
your Pigeon Point ChMM-700R based Chassis
Manager

Small size and low power mezzanine form factor
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Despite its smallsize, with highintegration, the

RoHS-compliant ChMM-700R includes a capable

compute core, whilestill remaininglow power:

e 297 MHz ARM processor:the Freescale
i.MX287

e Microsemi SmartFusion FPGA

e 128 MB of SDRAM

e 64 MB of Flash for program, data storage (two
copies tosupportreliableupgrades)

e Maximumpower: 3.1W at 3.3V/5.0V.

Outstanding placement flexibility

This combination of small mezzanine formfactor
and low power allows a broad range of mechanical
options for single or dual ChMM-700R carriers.

Specification-compliant

When integrated with a suitablecarrier, the

ChMM-700R complies with ANSI/VITA 46.11-2015

and IPMIv2.0,document revision 1.0 (as well as

the IPv6 aspects of document revision 1.1), plus

relevanterrata.

e Implements a VITA 46.11 Tier-2 Chassis
Manager

e Supports both Tier-1 and Tier-2 IPMCs for VPX
modules and other intelligent FRUs ina
chassis (including a mixtureof Tier-1and Tier-
2 IPMCs)

Overall tracking/management of chassis

One overall responsibility of the Pigeon Point
Chassis Manager is to manage and monitor the
overall operation of a chassis, including the FRU
population andthecoolingthereof,as well as
events that may be generated by exception
conditions inthechassis. Withinthechassis, this
management/tracking primarily occurs through
interactions between the Chassis Manager and the
IPMC on each of the VPX modules or other
management-equipped FRUs, all via the System
IPMB. The figure below shows these key
management subsystems and the System IPMB
connection with the IPMCs in the chassis.

This missionincludes graceful activationand
deactivation of FRUs when a chassisis powered up
or down. This missionalsoincludes takingaction
when exceptions areraisedinthechassis. For
instance,inresponsetotemperature exceptions
the Chassis Manager canraisethefanlevels or, if
that step is notsufficient, even startdeactivating
FRUs to reduce the heatloadinthe chassis.
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Support for redundant Chassis Managers

The Pigeon Point Chassis Manager is usually
configured with active/backup instances to
maximizeavailability. The abovediagramshows
how both instances areaccessible to the System
Manager, with only the activeinstanceinteracting
atanygiventime. Similarly,onlytheactive
instance communicates over System IPMB with
the IPMC populationinthechassis. Thetwo
instances communicate over the TCP/IP based
Software Redundancy Interface (SRI) whichis
implemented via a pair of USB links between the
ChMM-700Rs. The activeinstance of the Chassis
Manager posts incremental state updates to the
backupvia this interface. As aresult, the backup
canquicklystepintothe activeroleif necessary.

The Hardware Redundancy Interface between the
two Chassis Manager instances enables the
exchange of hardwarelevel ChMM-700R state
information, including the following:

e Presence: each Chassis Manager instance
knows whether the other instanceis present
inthe chassis.

e Health: eachinstanceknows whether the
other instanceconsiders itself “healthy.”

e Switchover: the backupinstancecanforcea
switchover if necessary.

ChMC cross-communication links furtherimprove
availability

Intypical chassisthatsupport Chassis Manager
redundancy, the Pigeon Point Chassis Manager
running on the ChMM-700R supports ChMC cross-
communication linksso thateach dedicated?®
Chassis Manager can communicate with both of
the Ethernet switch modules in the chassis, using
the two 10/100 Mbit Ethernet links builtinto the
ChMM-700R.

As aresult, either a switch moduleor a Chassis
Manager can switch over to its redundant peer,
independently. The figure on this page shows
these cross-connects.

Flexible Chassis Adaptation Layer supports wide
range of chassis variants

The key technologyin this layeris the Pigeon Point
Hardware Platform Description Language (HPDL).
HPDL enables a textual definition of management
aspects of the ChMM carrier board architecture
and chassisarchitecture, including the System
IPMB topology, the access methods and
implementations of auxiliaryFRUs such as fan
trays and power entry modules, plus information
on chassislevel IPMIsensorsand IPMIsensors on
the ChMM carrier board.

Textual HPDL descriptions are easy for chassis
developers to maintain, including for numerous
chassisarchitecturevariants. HPDLtext is
compiledto a binaryformatand interpreted
during chassis operation.

Chassis adaptationsviaHPDLcan be done by
chassis development engineers without any
programmingskills.

1 Dedicated Chassis Managersare implemented in specific
positions in the chassis designed for that particular
purpose, versus integrated with VPX modules in front
loading module slots,such asthe switch modules
implementing a dual star Ethernet or other fabric.
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Rich System Manager Interface

Another overall responsibility of the Pigeon Point
Chassis Manager is to enablean overall System
Manager to joininthe Chassis Manager’s
management and trackingactivities through the
System Manager Interface, whichis implemented
over Ethernet onthe Pigeon Point ChMM.
“System Manager”is a logical conceptthat may
includesoftwareas well as human operatorsin
the “swivel chairs” of an operations center. As
showninthe figure, the Pigeon PointChassis
Manager provides a rich set of built-in System
Manager Interface options, which provide
different mechanisms of access to similar kinds of
information and control regarding a chassis. Some
of the interfaceoptions arespecification-
governed, while others arespecific to the Pigeon
Point Chassis Manager.

One such mechanismis the Remote Management
Control Protocol (RMCP) interface. To maximize
interoperability amongindependently
implemented chassis products, this interfaceis
required by the VITA 46.11 specification and
supports IPMI messaging with the Chassis
Manager. RMCP+, the advanced variant of RMCP
specifiedin IPMI v2.0,is supported as well, though
not mandated by VITA46.11. A System Manager
that uses RMCP to communicatewith chassis
should beableto interactwithany VITA 46.11-
compliant Chassis Manager. This relatively low
level interface provides essentiallycomplete
access tothe IPMI aspects of a chassis, including
the ability for the System Manager to issue IPMI
commands to IPMCs in the chassis, using the
Chassis Manager as a proxy.

The Pigeon Point Chassis Manager supports
several configuration options when both of the
ChMM-700R Ethernet ports on each of a
redundantpair of ChMMs are connected to the
System Manager. Those configurationssupport
one, two or all four Ethernet ports beingactively
used or monitored at any given time.

Inaddition, the Pigeon Point Chassis Manager

provides two interfaces oriented towards human

users rather than programmatic ones:

e Command Line Interface(CLl): This interface
provides a comprehensiveset of textual
commands that can be issued to the Chassis

Manager via either a physical serial
connection or via a remote shell interface,
suchas ssh.

e Web-based Interface (implemented via HTTP):
This interfaceenables a subset of the CLI
functionality, with access to the Chassis
Manager via a web browser.

Usingeither of these mechanisms, the System

Manager can access information aboutthecurrent

state of the chassis, including current FRU

population, sensor values, threshold settings,
recent events and overall chassis health.

The Pigeon Point Chassis Manager also supports
Simple Network Management Protocol (SNMP)
access tothe chassis. This popular management
protocol is supported with a custom Management
Information Base (MIB) providing Get and Set
access toa widerange of information and controls
regardingthe chassis.

Fan geography support enables fine granularity
cooling management

Consistentwith VITA 46.11, the Chassis Manager
supports chassis thatself-describetheir fan
geography — the mappingbetween the FRUs inthe
chassis(such astheboards)andthefan devices
that cool them. This mappingallows the Chassis
Manager to adjustfan speeds for justthe fans that
cool a particularFRUthat is raisinga temperature
exception. Sinceincreased fanspeeds translateto
increased acousticnoise, this type of focused
responseto a temperature exception can be very
importantfor some customers.

Sincethe fan geographydescriptionisincludedin
the Chassis FRU Information, the Pigeon Point
Chassis Manager can automatically adjustits
management to fit the coolingzones actually
implemented inany given chassis.

The remainder of this productbrief provides a
summary of key features of the ChMM-700R
hardwareand software. The focusis onfeatures
that have softwaresupportandtheinitial feature
descriptions elaborate on the System Manager
Interfaceoptions.
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IPMI LAN interface

e Complies with IPMI v2.0, document revision
1.0 (as well as the IPv6-related aspects o
document revision 1.1),and relevant
subsequenterrata

e Includes required supportfor Remote
Management Control Protocol (RMCP), as well
as RMCP+, as specified by IPMI v2.0

e  Privilegelevels:user,administrator, operator

e Authentication types: none, MD5, straight
password/key

Support for IPv6

e Supports RMCP sessions with a System
Manager over IPv6 protocol

e  Supports IPMI-defined IPv6 LAN Configuration
Parameters, including getand set operations
from CLI

e Allows each network interfaceto have both
IPv4 and IPv6 enabled, or just one of the two

ANSI/VITA 46.11-2015 compliant extensions in

System Manager interface

e Get ChassisManager IP Addresses command
allows System Manager to monitor all IP
addresses offered by a Chassis Manager, with
automatic follow-upifany of the addresses
stop responding

e Get/Set FanPolicy commands makeiteasy for
System Manager to retrieve fan geography;
additionally, System Manager can temporarily
disable Chassis Manager autonomous control
of particularfan devices, perhaps for
diagnosticoperations

e FRU Inventory Device Lock Control/Write
commands ensurethat concurrent attempts
to change chassis configuration information
do not causecorruption of thatdata.

Simple Network Management Protocol interface

o Complies with IETF-defined SNMP v2candv3
protocols

e  Supports several groups of SNMP variables for
configuration and control, including: IPMCs,
FRU information devices, sensors, boards,
chassis, System Event Log, LAN configuration
parameters, PEF configuration parameters

Command Line Interface (CLI)
e Accessiblevia Telnetor ChMM-700R serial
console
e Comprehensivestatus and control access to:
o Chassis Manager stateand
parameters
o Boards and other specialized FRUs,
suchas fans
o Management controllerson
intelligent FRUs
o Sensors
System Event Log
o FRU inventoryinformation, including
chassisandboarddata

o

Web interface

e Accessibleviaanyweb browser at the URL:
http://<Chassis-Manager-IP-Address>

e Implements simplefrontend to the command
lineinterface; supports most CLI commands

Based on PPMM-700R hardware platform

e Pigeon PointManagement Mezzanine
(PPMM-700R) physical moduledelivered as
ChMM-700R for the VITA46.11 Chassis
Manager application

e Deliveredandsoldseparatelyasa ShMM-
700R Shelf Manager module for AdvancedTCA
shelves (notfurther addressed in this product
brief)

RoHS compliant

e Complies with the Restriction of Hazardous
Substances (RoHS) Directive, which became
effective July 1, 2006

JEDEC-specified SO-DIMM mezzanine format

e JEDEC 204-pin DDR3 SO-DIMM

e Examplesocket: TE Connectivity 2013289-1

e Mountinghole on free edge of SO-DIMM
enables supplementary mechanical support
forvibration and earthquake requirements
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Robust ChMM-700R peripheral complement

Dual redundant System IPMB

Chassis Manager redundancy supportwith
assistancefromon-board SmartFusion FPGA
Two 10/100 Mbit Ethernet controllers with
LED indicator controls

Two serialinterfaces tothe i.MX287 and one
serial interfaceto the SmartFusion FPGA
Two external master-only 12C ports, two fully
compliantl2Cports,and onelocal master-only
12Cbus for carrier devices

Real-timeclock to time-stamp System Event
Log entries, backed by on-carrier battery or
supercap

Watchdog timer external to i.MX287 that
automaticallydisconnects from System IPMB
andreboots i.MX287 if software hangs

USB 2.0 hostand device ports

General PurposelOsignals

Hardware support for reliable firmware upgrade

Leverages redundantfirmwareinstancesin
Flash

Eachinstanceincludes a separate copy of U-
Boot, FPGA image, Linux kernel and Flash-
based Linux rootfilesystem

Confirmed firmware executes during normal
operation

Duringreliableupgrade, new firmwareis
loaded as the candidateimage

Ifthe candidatefirmware does notstartand
validate successfully, hardware automatically
reboots backto the confirmed firmware

Chassis Manager redundancy interfaces®

Software redundancy interface (typically
routed on the backplane between Chassis
Manager instances) supports state updates
from activeto backup Chassis Manager, so
that backup cantakeover quickly

Software redundancyinterfaceis
implemented with dual USB links
Hardwareredundancyinterfaceis
implemented ona two-wire serialinterface
between Chassis Managers

§Features that are marked with the “§” symbol are
dependent on suitablesupportin the ChMM-700R carrier.

FPGA-assisted management of hardware
redundancyinterfaceensures thatonly one
Chassis Manager is active

System Manager Interface implemented over
10/100 Mbit Ethernet link(s)§

Usually implemented to include both
Ethernets
Activity and status LEDs
Supports IPMI LAN, SNMP, and web interfaces
via VITA46.11-defined Chassis Manager IP
Address (an IPv4 address), which
automaticallyfails over between activeand
backup Chassis Managers on switchovers
o Correspondingsupportfor IPMI LAN
and web interfaces over IPv6
o Customers needing IPv6 access to
SNMP canrequest configuration
assistancefromnVent
Also supports command lineinterface over
telnet and secureshell (ssh)
Optionally, uses external DHCP server to
acquirelnternetProtocol addressesfor useon
System Manager Ethernet interfaces

Centralized fan management support§

Optionally makes theactive Chassis Manager
directly responsiblefor fan speed control and
measurement

Implemented on the ChMM carrier reference
design via On Semiconductor ADT7490
controller with up to 3 PWM outputs and up
to 4 tachometer inputs

Provision for carrier-specificparameterization

Distributed fan management support§

Optionally defers to intelligent (IPMC-
equipped) fan trays to handlelocal fan speed
control and measurement

VITA 46.11-defined fantraysupportallows
interoperability and automaticdiscovery
Provision for carrier-specificparameterization

Flexible temperature monitoring$§

On-carrier digital or analog temperature
monitors

Off-carrier digital temperature monitors (12C-
accessed), possibly placed atkey monitor
points in chassis, forinstanceto measureair
ingress and/or egress temperatures

Provision for carrier-specificparameterization

Pigeon Point ChMM-700R and Chassis Manager
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Telco alarms§

e DB15-compatibleconnectorinterfacewith
major and minoralarmreset, plus relay
connections for critical, major, minor and
power alarms

e LEDs for critical, major and minor alarms
indicate:noalarm(off),alarmtriggered (on)
or alarmcut-off activated (blinking)

e Alarmcutoff push button

Remote time management
e ConfigurablesothatChassis Manager timeis
set from network-accessed time servers
e Supports operation without battery backup of
the ChMM-700R’s real-timeclock; two
protocol options:
o RFC868asimplemented in Linux
rdate command
o Network Time Protocol as
implemented in Linux ntpdate
command

ChMM-managed Chassis FRU Information

supportg§

e Provisionfor dual redundantSEEPROM
storage of chassisdescription data structures,
accessedvia I12Cfromactive Chassis Manager

e Chassis FRUInfo SEEPROMs typically attached
to backplane

e  Supports Atmel AT24C128 and compatible
SEEPROM devices

IPMC-managed Chassis FRU Information support§

e Optionallyaccesses Chassis FRU Information
via IPMCs in thechassis

e Configurableto usespecific pre-defined IPMC
addresses or dynamic search for Chassis FRU
Information sources

Miscellaneous features§

e Carrierslothardwareaddress detection

e Auto-detection of carrier configuration
information

e Upto 3 bi-color LEDs, supported with VITA
46.11-defined LED discovery and control
facilities

e Optional lithiumbattery or supercap backup
on carrier for ChMM-700R real timeclock

Comprehensive Chassis Manager foundation

layer

e ChMM-700R operatingsystem is based on the
Linux 2.6.34 kernel, supportingthe Freescale
i.MX287

e Support forreliableremote firmware upgrade
for U-Boot, FPGA, Linux kernel and Linux root
filesystem:

o Reliableupgradeutility handles
upgradesteps, can be invoked locally
at ChMM-700R consoleor remotely
via telnet, rshorssh

o New firmwareimages acquiredvia
highly configurableinvocations of
reliable upgrade utility

o Configurationoptionsinclude
multiple protocol choices (e.g., FTP,
scp), arbitrary scripts forimage
validation and upgradefinalization

o Persistentstatus filerecords progress
of upgradesteps

o Support forupgradeimages in PICMG
HPM.1 format

e Boot monitor based on U-Boot; key features

include:
o Serial consolecommand-driven user
interface
o Network downloadvia BOOTP or
TFTP

o Extensivesupportfor Flash memory
o Powerful environment variablefacility
o Autoboot mode

e Kernel debugging supported via KGDB

Comprehensive user documentation

The Pigeon Point Chassis Manager User Guide
covers installation, upgradingand overall use of
the Pigeon PointChassis Manager. The Pigeon
Point Chassis Manager External Interface
Reference covers the details of the main external
interfaces, includingthe command line, web
access, SNMP and RMCP interfaces. The current
version of each document is availableon the
library page of the Pigeon Point website at
http://www.pigeonpoint.com/library.html
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Ordering Information:

ChMM-700R-CC 297MHz, 64MB Flash (dual

Part #: 21990-603 regions), 128MB RAM; RoHS
compliant; rated for commercial
temperatures

ChMM-700RI-CC 297MHz, 64MB Flash (dual
Part #: 21990-602 regions), 128MB RAM; RoHS

compliant; rated for industrial
temperatures

The followingisa highlevel block diagram of the PPMM-700R module whichis thehardware platformfor the
ChMM-700R:

Pigeon Point Management Module (PPMM-700R )
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