SyngNet Objects

SyngNet Objects

Introduction

A SyngNet object manages a single SyngNet network connected to a
motion controller. It represents the physical network. It contains
information about the network state, number of nodes, and netowrk status.

A SyngNet network can have one or more SgNode objects associated with

it and each SgNode object can have one or more motors and/or drive
interfaces. The SyngNet network provides read/write access to each node.
During network initialization, the SyngNet nodes are discovered and
mapped to the SyngNet object. The number of motors per SgNode object
are determined and mapped to the controller's motor objects.

Methods

Create, Delete, Validate Methods
meiSyngNetCr eate
mei SyngNetDelete
mei SyngNetValidate

Configuration and Information Methods

mei SyngNetCableNumToNodePor t

mei SyngNetConfigGet

mei SyngNetConfigSet

mei SyngNetFlashConfigGet
mei SyngNetFlashConfigSet
mei SyngNetl dleCablelL istGet
mei SyngNetl dleCableStatus

meiSyngNetl nfo
mei SyngNetPacketFlashConfigGet
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SyngNet Objects

mei SyngNetPack et FlashConfigSet
mei SyngNetPortToCableNum

mei SyngNetPacketConfigGet

mei SyngNetPack et ConfigSet

mei SyngNetStatus
mei SyngNetTiming

Action Methods
mei SyngNetFlashT opologyClear
mei SyngNetFlashT opologySave
mei SyngNet| nit
mei SyngNetShutdown

Event Methods
mei SyngNetEventNotifyGet
mei SyngNetEventNotifySet

mei SyngNetEventReset

Relational Methods

mei SyngNetControl
mei SyngNetNumber

Data Types

MEISyngNetCablel ist
MEISyngNetCablel ength

MEISyngNetCableStatus
MEISyngNetConfig
MEISyngNetFailedNodeM ask

MEISyngNetl nfo
MEISyngNetM essage

MEISyngNetRecoveryM ode
MEISyngNetResour ceCommand
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SyngNet Objects

MEISyngNetResour cel oBits
MEISyngNetResour ceM onitor
MEISyngNetPacketCfg
MEISyngNetPacket CfgEncoder
MEISyngNetPacketCfglo
MEISyngNetPacket CfgM otor
MEISyngNetPacketCfgNode
MEISyngNetPacketCfgProbe
MEISyngNetResour ceCfgProbeDepth

MEISyngNetState

MEISyngNetStatus
MEISyngNetStatusCr cError

MEISyngNetTiming
MEISyngNetTrace

Constants

MEISyngNetM axCableHOP COUNT

MEISyngNetM axM otor FEEDBACK PRIMARY COUNT
MEISyngNetM axM otor FEEDBACK SECONDARY COUNT
MEISyngNetM axM otor CAPTURE  COUNT
MEISyngNetM axM otor COMPARE_COUNT
MEISyngNetM axM otor ENCODER COUNT
MEISyngNetM axM otor PUL SE. ENGINE COUNT
MEISyngNetM axM otor s

MEISyngNetM axNodeM OTORS

MEISyngNetM axNODE COUNT

MEISyngNetNodeM askELEMENT S
MEISyngNetPacketCfglo

MEISyngNetPacketCfgM otor

MEISyngNetPacketCfgNode
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mei SyngNetCreate

meiSyngNetCreate

Declar ation

Required Header

Description

control
number

Return Values

handle

MPIHandlevOID

nei SyngNet Cr eat e(MPI Control control,
| ong nunber)

stdmei.h

SyngNetCr eate creates a SyngNet object identified by number, which is associated
with a control object.

SyngNetCreate is the equivalent of a C++ constructor.

ahandle to a Control object

An index to the SyngNet network.
First network = 0
Second network = 1
Third network = 2, etc.

to a SyngNet object. After creating a SyngNet object it must be validated using
mei SyngNetValidate().
if the object could not be created

See Also mei SyngNetDelete | mei SyngNetValidate
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meiSyngNetDelete

meiSyngNetDelete

Declaration | ong nei SyngNet Del et e( MEI SyngNet  syngNet) ;

Required Header  stdmei.h

Description SyngNetDelete deletes a SyngNet object and invalidates its handle.

SyngNetDelete is the equivalent of a C++ constructor.

syngNet ahandle to a SyngNet object.

Remarks
All objects that are created must be deleted in the reverse order to avoid memory leaks.

Return Values
M PIM essageOK if SyngNetDelete successfully deleted the object.

See Also mei SyngNetCreate | mei SyngNetValidate
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meiSyngNetValidate

meiSyngNetValidate

Declar ation | ong nei SyngNet Val i dat e( MEI SyngNet  syngNet ) ;

Required Header  stdmei.h

Descri pti on SyngNetValidate validates the SyngNet object and its handle. SyngNetValidate
should be called immediately after an object is created.

syngNet ahandle to SyngNet object

Return Values

M PIM essageOK if SyngNet isahandleto avalid object.
MEISyngNetM essagel NTERFACE_NOT_FOUND if the controller does not support a SyngNet interface.

See Also mei SyngNetCreate | mei SyngNetDelete
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mei SyngNetCableNumToNodePort

meiSyngNetCableNumToNodePort

Declaration | ong nei SyngNet Cabl eNunToNodePor t ( MEI SyngNet syngNet ,
| ong cabl eNurber ,
| ong *nodeNunber,

VEI Net wor kPort *port);

Required Header stdmei.h

Descri pti on SyngNetCableNumToNodePort converts a cable number on a SyngNet network into
anode number and port. It reads the node number and writesit into along pointed to
by nodeNumber and reads the port and writes it to the value pointed to by port.

Network connections can be identified by a cable number OR a node number and port.
For ssmple network topologies, it is easier to identify network connections by a cable
number. For complex network topologies, it is easier to identify network connections
by a node number and port.

synqNet ahandle to the SyngNet object
cableNumber the number of the cable
*nodeNumber apointer to a node number

*port a pointer to an enumerated port value

Return Values

if SyngNetCableNumToNodePort successfully converts a cable number on a SyngNet
network into a node number and port.

See Also mei SyngNetNodePortToCableNum | MEISyngNetCableL ist

M PI M essageOK
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mei SyngNetConfigGet

meiSyngNetConfigGet

Declar ation | ong nei SyngNet Conf i gGet ( MEI SyngNet synqgNet ,
MEI SyngNet Confi g *config);

Required Header  stdmei.h

Descri pti on SyngNetConfigGet reads a SyngNet network (syngNet) configuration and writes it
into the structure pointed to by config.

syngNet ahandleto a SyngNet object
*config a pointer to a SyngNet config structure.

Return Values

M PI M essageOK if r_rﬂsyr_quetConflgGet succ;&ssful ly reads a_lglnqut network's configuration and
writes it into the structure pointed to by config.

See Also mei SyngNetinfo | mei SgNodeConfigGet | mei SyngNetConfigSet
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mei SyngNetConfigSet

meiSyngNetConfigSet

Declar ation | ong nei SyngNet Conf i gSet ( MEI SyngNet synqgNet ,
MEI SyngNet Confi g *config);

Required Header  stdmei.h

Descri pti on SyngNetConfigSet writes a SyngNet network (syngNet) configuration from the
structure pointed to by config.

syngNet ahandleto a SyngNet object
*config apointer to a SyngNet config structure.

Return Values

if mel SyngNetConfigSet successfully writes a SyngNet network's
configuration from the structure pointed to by config.
MPIMessageARG_INVALID if configisNULL

if an invalid recoveryMode was specified or a non-zero cable
length value was specified for a non-existent cable.

only avalue of MEISyngNetRecoveryModeDISABLED for
recoveryMode is alowed on a string network.

M PI M essageOK

M PIM essagePARAM _INVALID

M PI SyngNetM essageRING_ONLY

See Also mei SyngNetlnfo | mei SqNodeConfigSet | mei SyngNetConfigGet
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mei SyngNetFlashConfigGet

meiSyngNetFlashConfigGet

Declaration
| ong nei SyngNet FI ashConf i gGet ( MEI SyngNet syngNet ,
voi d *fl ash,

Required Header

Description

synqNet
*config
*flash

Return Values

M PI M essageOK

MEl SyngNet Confi g *config);

stdmei.h

SyngNetFlashConfigGet gets a SyngNet object's flash configuration and writes it
in the structure pointed to by config,.

ahandleto a SyngNet object
pointer to alocally instantiated M EI SyngNetConfig structure.

flash is either an MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

If mei SyngNetldleFlashConfigGet successfully writes the Motor's flash
configuration to the structure(s).

See Also mei SyngNetFlashConfigSet | MEISyngNetConfig | MEIFlash
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mei SyngNetF ashConfigSet

meiSyngNetFlashConfigSet

Declar ation

| ong nei SyngNet FI ashConf i gSet ( MEI SyngNet syngNet ,

Required Header

Description

syngNet
*config

*flash

Return Values

MEI SyngNet Confi g *f | ash,
MEI Fl ash *config);

stdmei.h

SyngNetFlashConfigSet gets a SyngNet object's flash configuration and writesit in
the structure pointed to by config.

NOTE: The network topology must first be saved before changing

MEI SyngNetConfig.cableL ength[n] values in Flash memory. These values will also
be cleared when network topology is cleared using

mei SyngNetFlashTopologyClear(...).

ahandleto a SyngNet object

pointer to alocally instantiated M EI SyngNetConfig structure that has been
initialized by performing a call to mei SyngNetFlashConfigGet(...) or

mei SyngNetConfigGet(...).

flash is either an MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

If flash isavalid MEIFlash handle, then the MEIFlash object cache will be
updated but the actual write to controller flash will not occur. Use
mei FlashM emoryFromFileType(...) to prompt the actual write to flash.

if mei SyngNetldleFlashConfigSet
successfully sets the Motor's flash

M PIM essageOK configuration using data from the
structure(s).
MPIMessageARG_INVALID if configisNULL.
if an invalid recoveryM ode was specified
M PIM essagePARAM _INVALID or anon-zero cable length value was

specified for a non-existent cable.
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mei SyngNetF ashConfigSet

only avalue of
MEISyngNetRecoveryModeDISABLED

e for recoveryMode is alowed on astring
network.

if topology has not yet been saved to
flash using

M EIFlashM essageNETWORK_TOPOLOGY_ERROR mei SyngNetFlashTopologyClear(...)

See Also MEISyngNetConfig | MEIFlash | mei SyngNetFlashConfigGet | mei SyngNetConfigGet |
mei SyngNetFlashTopologySave | mei SyngNetF ashTopologyClear
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mei SyngNetldleCableListGet

meiSyngNetldleCableListGet

Declaration
| ong nei SyngNet | dl eCabl eLi st Get ( MEI SyngNet syngNet ,
MVEI SyngNet Cabl eLi st *i dl eCabl e) ;

Required Header  stdmei.h

Description SyngNetldleL inkGet reads a SyngNet network's list of idle cables and writes them
into the structure pointed to by idleCable. Anidle cable has no data traffic. It isthe
redundant network connection available in ring topologies only. A singlering
topology has only oneidle cable.

After network initialization, the cable from the last node to the controller isidle by
default. If a network fault occurs and the network is configured for fault recovery,
the network traffic will be redirected around the faulty connection, through theidle
cable, and the faulty connection will become the new idle cable. To test theidle
cable, use the mei SyngNetldleCableStatus(...) method.

syngNet ahandleto a SyngNet object

*idleCable apointer to a SyngNet cable list structure. The cable list structure contains the
number of idle cables and their identifying numbers.

Return Values

if mei SyngNetldleCableListGet successfully reads a SyngNet network's list of idle
cables and writes them into the structure pointed to by idleCable.

See Also mei SyngNetldleCableStatus | SyngNet Topologies

M Pl M essageOK
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mei SyngNetl dleCableStatus

meiSyngNetldleCableStatus

Declar ation

| ong nei SyngNet | dl eCabl eSt at us( MEI SyngNet syngNet ,

Required Header

Description

synqNet
cableNumber
*cableStatus

Return Values

M Pl M essageOK

| ong cabl eNunber,
MEI SyngNet Cabl eSt at us  *cabl eSt at us) ;

stdmei.h

SyngNetldleCableStatus reads an idle cabl€'s status and writes it into the structure
pointed to by cableStatus. Normally, the idle cable has no data traffic.
SyngNetldleCableStatus sends a special test packet across the specified idle cable
and then waits for avalid response, then it sends another test packet in the opposite
direction and waits for valid response.

The idle cable number for a network can be found using

mei SyngNetldleCableListGet(...). SyngNetldleCableStatus is not allowed for non-
idle cables or when the network is recovering from afault. During fault recovery
(SyngNetState = SYNQ_RECOVERING), the network traffic is redirected around
the faulty connection and the idle cable is reassigned. After recovery is complete
(SyngNetState = SYNQ), the new idle cable can be tested with
SyngNetldleCableStatus. Use mei SyngNetStatus(...) to determine the SyngNet
state.

ahandleto a SyngNet object
the number of the cable to be tested
a pointer to a SyngNet cable status enumerated value.

if mei SyngNetldleCableStatus successfully reads an idle cable's status and writes it
into the structure pointed to by cableStatus.

See Also mei SyngNetl dleCableL istGet | MEISyngNetState
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mei SyngNetinfo

meiSyngNetInfo

Declaration | ong nei SyngNet | nf o( MEI SyngNet synqgNet ,
MEI SyngNet | nf o *info);

Required Header  stdmei.h
SynqNetlnfo reads static information about the network associated with the

Description
SyngNet object and writes it into the structure pointed to by info. The SyngNet info
structure contains read only data that was determined during network initialization.
syngNet ahandleto a SyngNet object
*info pointer to a SyngNet network information structure

Return Values
M PI M essageOK !f _&/nqut_I nfo successfully reads the network information and writes
it into the info structure.

MPIMessageARG_INVALID if the info pointer isNULL.
See Also mei SyngNodelnfo | mei SyngNetStatus
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mei SyngNetPacketFlashConfigGet

meiSyngNetPacketFlashConfigGet

Declaration
I ong nei SyngNet Packet FI ashConfi gGet ( MEI SyngNet syngNet ,

voi d *f| ash,
MEI SyngNet Packet Cfg *config);

Required Header  stdmei.h

Description SyngNetPacketFlashConfigGet is currently unsupported and is reserved for future
use.
synqNet ahandle to a SyngNet object
*flash flash is either an MEIFlash handle or MPIHandleVOID. If flash is

MPIHandleVOID, an MEIFl ash object will be created and deleted internally.

If flash isavalid MEIFlash handle, then the MEIFlash object cache will be
updated, but the actual write to controller flash will not occur. Use
mei FlashM emoryFromFileType(...) to prompt the actual write to flash.

*config pointer to configuation structure defined by M ElI SyngNetPacketCfg.

Return Values

i | |
M PIM essageUNSUPPORTED 'S cuurrently not stipported

See Also mei SyngNetPacketFlashConfigSet | MEI SyngNetPacketCfgNode
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mei SyngNetPacketF ashConfigSet

meiSyngNetPacketFlashConfigSet

Declaration
I ong nei SyngNet Packet FI ashConfi gSet ( MEI SyngNet syngNet ,

voi d *f| ash,
MEI SyngNet Packet Cf g *config);

Required Header  stdmei.h

Description SynqNetPacketFlashConfigSet is currently unsupported and is reserved for future
use.
syngNet ahandleto a SyngNet object
*flash flash is either an MEIFlash handle or MPIHandleVOID. If flash is

MPIHandleVOID, an MEIFlash object will be created and deleted internally.

If flash isavalid MEIFlash handle, then the MEIFlash object cache will be
updated but the actual write to controller flash will not occur. Use
mei FlashM emoryFromFileType() to prompt the actual write to flash

*config pointer to configuation structure defined by M EI SyngNetPacketCfg.

Return Values

M PI M essageUNSUPPORTED currently not supported.

See Also mei SyngNetPacketFlashConfigGet | MEI SyngNetPacketCfgNode
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mei SyngNetNodePortToCableNum

meiSyngNetNodePortToCableNum

Declaration ! ong nei SyngNet NodePort ToCabl eNun( MEI SyngNet syngNet ,
| ong nodeNunber ,
IVEl Net wor KPort port,
| ong *cabl eNunber) ;

Required Header stdmei.h

Description SyngNetNodePortToCableNum converts a node number and port on a SyngNet
network into a cable number. It reads the cable number and writesit into along
pointed to by cableNumber.

Network connections can be identified by a cable number OR a node number and port.
For ssmple network topologies, it is easier to identify network connections by a cable
number. For complex network topologies, it is easier to identify network connections
by a node number and port.

synqNet ahandle to the SyngNet object
nodeNumber the number of the node
port an enumerated port value

*cableNumber apointer to a cable number

Return Values

if SyngNetPortToCableNum successfully converts a node number and port on a
MPIMessageOK SyngNet network into a cable number.

See Also MEISyngNetCablel ist
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mei SyngNetPacketConfigGet

meiSyngNetPacketConfigGet

Declaration
l ong nei SyngNet Packet Confi gGet ( MEI SyngNet syngNet ,
MEI SyngNet Packet Cfg *config);

Required Header  stdmei.h

Description SyngNetPacketConfigGet reads the current network packet configuration for all
nodes found on the network to the location pointed to by config.

This method is useful for viewing the current network packed data being sent across
the network. It is used in conjunction with SyngNetPacketConfigSet. This method is
also useful for optimizing network traffic (bandwith).

Only configurable packet data fields are configured by this method. Fixed packet
fields are not application configurable.

syngNet ahandleto a SyngNet object
*config pointer to configuation structure defined by M EI SyngNetPacketCfg.

Return Values
if SyngNetPacketConfigGet successfully reads the network packet

MRS 20U configuration.
MPIMessageARG_INVALID if the config pointer isNULL.
M PI M essageUNSUPPORTED gglquodele moduleis missing or it contains a corrupt a resource

See Also mei SyngNetPacketConfigSet | M EI SyngNetPacketCfgNode

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/Method/pktcfget2.htm [7/26/2004 10:53:47 AM]



mei SyngNetPacketConfigSet

meiSyngNetPacketConfigSet

Declar ation

I ong rmei SyngNet Packet Confi gSet ( MEI SyngNet
VEI SyngNet Packet Cfg *config);

Required Header stdmei.h

Description

syngNet ,

SyngNetPacketConfigSet sets the network packet configuration to the configuration defined in
the location pointed to by config.

WARNING: mei SyngNetPacketConfigSet(...) is alow-level network routine that will clear
other controller object configurations and reset the SyngNet network. This method should be
executed in your application before configuring any other MPI objects.

This method is useful for optimizing network traffic (bandwith).

Only configurable packet data fields are configured by this method. Fixed packet fields are not

application configurable.

synqNet ahandle to a SyngNet object

*config pointer to configuration structure defined by M EI SyngNetPacketCfg.

Return Values
M PI M essageOK

MPIMessageARG_INVALID

M EI SyngNetM essagel NCOMPLETE_MOTOR

M EI SyngNetM essagel NVALID_AUX_ENC_COUNT

MEI SyngNetM essagel NVALID_MOTOR_COUNT
MEI SyngNetM essagel NVALID_COMMAND_CFG

MEISyngNetM essagel NVALID_ENCODER_COUNT

MEISyngNetM essagel NVALID_CAPTURE_COUNT

if SyngNetPacketConfigSet successfully writes the
network packet configuration.

if the config pointer isNULL.

minimum packet requirements for a motor have not
been met. Be sure that your motor has at |east one
command field and one encoder.

too many secondary encoders have been configured on a
node, or there are more secondary encoders than
configured/enabled motors.

more motors configured than supported by the node.

an unsupported command val ue has been selected, or it
is not supported by the node.

feedback count exceeds
MEISyngNetMaxEncoderFEEDBACK _COUNT, or
exceeds the count supported by the node.

capture count value is out of range, capture count
exceeds capture resources supported by the node, or
capture count is non-zero when encoder is disabled
(feedbackCount == 0x0).

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/Method/pktcfset2.htm (1 of 2) [7/26/2004 10:53:48 AM]



mei SyngNetStatus

meiSyngNetStatus

Declar ation | ong mei SyngNet St at us( MEI SyngNet syngNet ,
MVEI SyngNet St at us *stat us);

Required Header  stdmei.h
SynqNetStatus reads status from the network associated with the SyngNet object

Description
and writes it into the structure pointed to by status. The SyngNet status structure
contains network operation state and error counters. This datais updated every
controller sample.
syngNet ahandleto a SyngNet object
*status pointer to a SyngNet status structure

Return Values

M PI M essageOK !f mel SyngNetSatus successfully gets the network status and writes it
into the structure

MPIMessageARG_INVALID if the status pointer isNULL
See Also mei SqNodeStatus | mei SyngNetInfo
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mei SyngNetPacketConfigSet

compare count value out of range, compare count
exceeds compare resources supported by the node, or
compare count is non-zero when encoder is disabled
(feedbackCount == 0x0).

iolnput count is out of range or it exceeds the count

M EI SyngNetM essagel NVALID_COMPARE_COUNT

MEISyngNetM essagel NVALID_INPUT_COUNT

supported by the node.
MEI SyngNetM essagel NVAL ID_OUTPUT_COUNT ioOutput count is out of range or it exceeds the count
supported by the node.
monitorConfig is out of range or it exceeds the count
MEISyngNetM essagel NVALID_MONITOR_CFG supported by the node.

an sgNodelib module is missing or it contains a corrupt

M PI M essageUNSUPPORTED
aresource table.

See Also mei SyngNetPacketConfigGet | MEISyngNetPacketCfgNode | M El SyngNetPacketCfg
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mei SyngNetTiming

meiSyngNetTiming

Declar ation | ong mei SyngNet Ti mi ng( MEI SyngNet syngNet,
MEl SyngNet Tim ng *tim ng);

Required Header  stdmei.h
SyngNetTiming returns the network timing values to the location pointed to by

Description
*timing for the current operating network. This method can only be called in
MEISyngNetStatus.state >= MEISyngNetStateSY NQ.
syngNet handle to avalid SyngNet object.
*timing apointer to aMEISyngNetTiming structure.

Return Values

M PI M essageOK C‘alrrl:eg/nqutTl ming successfully retrieves the network timing

M PIMessageARG_INVALID if *timing equals NULL.
See Also MEISyngNetTiming | MEISyngNetState
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mei SyngNetFl ashTopol ogyClear

meiSyngNetFlashTopologyClear

Declar ation | ong nei SyngNet Fl ashTopol ogyC ear ( MElI SyngNet synqgNet ,
MEI Fl ash flash);

Required Header  stdmei.h

DeSCI’iption SyngNetFlashTopologyClear will clear the topology information that is saved in
the controller's flash memory by mei SyngNetTopology Save().

Executing this method will disable the controller from comparing the discovered
network topology with the topology saved in flash memory. But, during network
initialization, the MPI Library still compares the topology stored in the controller's
dynamic memory with the discovered topology. In both cases, the default service
commands are sent to the nodes if the network initialization transitionsto SYNQ
(cyclic) mode.

WARNING: Thisisalow-level network configuration routine that will clear any
SgNode or Motor configurations that use service commands.

The mei SyngNetFlasnTopol ogyClear method will:

1. Shutdown the SyngNet network.
2. Reset SgNode and Motor configurations to their defaults. See MPI Object

Configurations that use Service Commands.

3. Clear network topology information from Flash and Dynamic memory.
4. Initialize the SyngNet network.

syngNet a handle to an MEISyngNet object whose network topology isto be cleared.

flash is either availd MEIFlash handle or MPIHandleVOID. If flash is
MPIHandleVOID, an MEIFl ash object will be created and deleted internally.

Return Values

if mei SyngNetFlashTopologyClear successfully clears the
networks topology information.

M PIM essageOK flash is either an MEIFlash handle or MPIHandleV OID.
If flash is MPIHandleV OID, an MEIFl ash object will be
created and deleted internally.

if topology information has already been cleared or if it has

MPISyngNetM essageTOPOLOGY_CLEAR not yet been saved to flash,
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mei SyngNetFl ashTopologyClear

See Also Save/Clear Topology to Flash | mei SyngNetFlashTopologySave
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mei SyngNetFl ashTopologySave

meiSyngNetFlashTopologySave

Declar ation | ong nei SynqgNet Fl ashTopol ogySave( MEl SyngNet synqgNet ,
MEI Fl ash flash);

Required Header  stdmei.h

Descri pti on SyngNetFlashTopologySave will save the current SyngNet topology to the
controller's flash memory.

After a power-on or network shutdown/init, the controller/MPI Library will compare
the discovered network topology with the topology saved in flash memory. If the
topology information matches, the controller will automatically transition the
network to SYNQ (cyclic) mode and configured service commands are sent to the
nodes.

WARNING: Thisisalow-level network configuration routine that will reset the
SyngNet network.

The mei SyngNetF ashTopol ogy Save method will:

1. Shutdown the SyngNet network.
2. Reset SgNode and Motor configurations to their defaults. See MPI Object

Configurations that use Service Commands.

3. Save network topology information from Flash memory.
4. Initialize the SyngNet network.

syngNet a handle to an MEISyngNet object whose network topology isto be saved.

flash iseither avalid MEIFlash handle or MPIHandleVOID. If flashis
MPIHandleVOID, an MEIFlash object will be created and deleted internally.

Return Values
if mei SyngNetFlashTopologySave successfully saves the

M PIM essageOK current SyngNet topology to the controller's flash
memory.
if topology information has already been saved to flash.
M PISynqNetM essageTOPOLOGY _SAVED Y ou must clear network topology before saving another

network topology to flash.

See Also Save/Clear Topology to Flash | mei SyngNetFlashTopologyClear
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mei SyngNetlnit

meiSyngNetInit
Declar ation | ong mei SyngNet I ni t ( MEI SyngNet synqgNet ) ;

Required Header  stdmei.h

Description SynqNetInit initializes a SyngNet network. This method performs the same
network initialization that is automatically done with mpiControllnit(...).

syngNet ahandleto a SyngNet object

Return Values

M PIM essageOK if SyngNetlInit successfully initializes the network
MPIMessageARG_INVALID if the eventMask pointer isNULL.

See Also mei SyngNetInfo | mei SyngNetStatus
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mei SyngNetShutdown

meiSyngNetShutdown

Declaration | ong nei SyngNet Shut down( MEI SyngNet syngNet ) ;

Required Header  stdmei.h

Description SyngNetEventShutdown disables a SyngNet network by shutting off cyclic data
transmission from the controller to the nodes. Thiswill cause the network state to
transition to MEISyngNetStateDI SCOVERY and nodes will go into a SyngL ost
state and disable their outputs.

syngNet ahandle to a SyngNet object

Return Values

if mei SyngNetShutdown successfully disables a SyngNet network by shutting off

MPIM geoK cyclic data transmission from the controller to the nodes.

See Also mei SyngNetinit | mpiControl Reset | mpiControlInit | mei SyngNetStatus
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mei SyngNetEventNotifyGet

meiSyngNetEventNotifyGet

Declar ation | ong nei SyngNet Event Not i fyGet ( MEI SyngNet syngNet ,
MPI Event Mask *event Mask,
voi d *external);

Required Header  stdmei.h

Descri pti on SyngNetEventNotifyGet reads the event mask (that specifies the event types for
which host notification has been requested) to the location pointed to by eventMask,
and also writes it into the implementation specific location pointed to by external. (if
external isnot NULL).

Use the event mask macros mpiEventMaskGET(...), mpiEventMaskBitGET(...),
etc. to decode the eventMask.

The event notification data in external isin addition to the event notification datain
eventMask. If either eventMask isNULL or external is NULL (not both), then the
event notification data will not be copied to the NULL pointer.

synqNet ahandle to a SyngNet object

*eventM ask pointer to an event mask, whose bits are defined by the MPI/MEIEventType
enumerations.

*external pointer to external

external either pointsto a structure of type MEIEventNotifyData{ ...} orisNULL.

The MEIEventNotifyData{ ...} structureisan array of controller addresses, whose contents
are placed into the MEIEventStatusinfof ...} structure (of all events generated by this
object).

XMP Only

Return Values
M PIM essageOK if mei SyngNetEventNotifyGet successfully reads the event mask
MPIMessageARG_INVALID if the eventMask pointer isNULL.

See Also MEI/MPIEventType | MEIEventNotifyData | MEIEventStatusinfo
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mei SyngNetEventNotifySet

meiSyngNetEventNotifySet

Declar ation | ong nei SyngNet Event Not i fySet ( MEI SyngNet syngNet ,
MPI Event Mask event Mask,
voi d *external);

Required Header  stdmei.h

Descri pti on SyngNetEventNotifySet requests host notification of the event(s) that are generated
by SyngNet and specified by eventMask, and also specified by the implementation
specific location pointed to by external (if external isnot NULL).

Use the event mask macros mei EventMaskSYNQNET(...), mpiEventMaskSET(...),
mpi EventMaskBitSET(...), mpiEventMaskCLEAR(...), etc. to create the
eventMask.

The event notification data in external isin addition to the event notification datain
eventMask. If either eventMask isNULL or external isNULL (not both), then the
event notification data will not be copied to the NULL pointer.

syngNet ahandleto a SyngNet object

eventM ask pointer to an event mask, whose bits are defined by the MPI/MEIEventType
enumerations.

*external

pointer to external

external either pointsto a structure of type MEIEventNotifyDat&{ ...} or isNULL.

The MEIEventNotifyData{ ...} structureisan array of controller addresses, whose contents
are placed into the MEIEventStatusinfo{ ...} structure (of all events generated by this
object).

XMP Only

Return Values
M Pl M essageOK if SyngNetEventNotifySet successfully writes the event mask
MPIMessageARG_INVALID if the eventMask pointer isNULL

See Also MEI/MPIEventType | MEIEventNotifyData | MEIEventStatusinfo
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mei SyngNetEventReset

meiSyngNetEventReset

Declar ation | ong nei SyngNet Event Reset ( MEl SyngNet syngNet ,
MElI Event Mask event Mask) ;

Required Header  stdmei.h

Description SyngNetEventReset resets the status/event bits that are specified in the eventMask
and generated by the syngNet object. After a SyngNet event occurs,
SyngNetEventReset should be called to reset the latched status/event bits so the

specified event(s) can be generated again.

syngNet ahandleto a SyngNet object
eventM ask An array that defines the event mask bits. The array is defined as:

t ypedef MPI Event MaskELEVENT _TYPE
MPI Event Mask|[ MPI Event Mask ELEMENTS]

The bits are defined by the MPI/MEIEventType enumerations.

Return Values
if mei SyngNetEventReset successfully resets the status/event bits that are specified in
the eventMask and generated by the syngNet object.

See Also mei SyngNetStatus | mel SaNodeEventReset | mei SgNodeStatus

M Pl M essageOK
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mei SyngNetControl

meiSyngNetControl

Declar ation mei SyngNet Cont r ol ( MEI SyngNet syngNet ) ;

Required Header  stdmei.h

Description SyngNetControl returns a handle to the control object associated with the SyngNet
object.
syngNet ahandleto a SyngNet object

Return Values

MPIControl ahandle to a control object.
MPIHandlevOID if syngNet isnot valid.

See Also mei SyngNetCreate | mpi Control Create
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mei SyngNetNumber

meiSyngNetNumber

| ong mei SyngNet Nunber ( MEI SyngNet syngNet ,

Declar ation
| ong *nunber) ;

Required Header  stdmei.h

Description SyngNetNumber reads the index of a SyngNet network and writes it into the
contents of along pointed to by number. Each SyngNet network associated with a

controller isindexed by an identification number (0, 1, 2, etc.).

syngNet ahandle to a SyngNet object.
*number apointer to theindex of a SyngNet network.

Return Values
M Pl M essageOK

See Also mei SyngNetinfo

if SyngNetNumber successfully reads the network number.

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/Method/num2.htm [7/26/2004 10:53:50 AM]



MEISynqNetCableL ist

MEISyngNetCableL.ist

MEISyngNetCableL ist

t ypedef struct MElI SyngNet Cabl eLi st {
| ong count;
| ong cabl eNunber [ MEl SyngNet Cabl eHOP_COUNT] ;

} MEI SyngNet Cabl elLi st ;

Description The SyngNetCablel ist structure contains the number of cablesin the SyngNet network
and their identifying numbers. The idle cables can be identified with the
mei SyngNetldleCableListGet(...) method.

A cable can also be identified by the node number and port. Use
mei SyngNetCableNumToNodePort(...) to translate the cable number to a node number

and a port.

count The number of cables and number of valid elementsin the cableNumber([] array..
Range is 0 to MEISyngNetCableHOP_COUNT.

cableNumber The cables identified by their number. Cables are numbered in the order they are
discovered during network initialization.

See Also mei SyngNetldieCableL istGet | mei SyngNetldleCableStatus |
mei SyngNetCableNumToNodePort
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MEISyngNetCableL ength

MEISyngNetCableLength

MEI SyngNetCablel ength
t ypedef struct MElI SynqNet Cabl eLength { /* lengths in neters */
| ong m ni num
| ong nom nal ;
| ong maxi mum
} MEI SyngNet Cabl eLengt h;

Description The SyngNetCablel ength structure contains the nominal (average), minimum and
maximum length in meters for a given network cable.

To disable the cable length checking feature, set the minimum, nominal, and maximum
values to zero.

minimum Minimum cable length in meters.

A value less than zero or greater than the nominal valueisinvalid.

nominal Nominal cable length in meters.

A valuelessthan zero isinvalid.

maximum Maximum cable length in meters.

A value less than the nominal valueisinvalid.

See Also MEISyngNetConfig | mei SyngNetConfigSet | mel SyngNetConfigSet | mei SyngNetinfo
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MEISyngNetCableStatus

MEISyngNetCableStatus

MEI SyngNetCableStatus

t ypedef enum MEl SyngNet Cabl eSt at us {
MEI SyngNet Cabl eSt at us GOOD,
MEI SyngNet Cabl eSt at usBAD_UPSTREAM
VEI SyngNet Cabl eSt at usBAD DONNSTREAM
MVEI SyngNet Cabl eSt at usBAD,

} MElI SyngNet Cabl eSt at us;

Descri pti on SyngNetCableStatusis an enumeration of a network connection's operating
condition. Datatransmission is verified in both directions. If the network hardware
does not support separate upstream and downstream data path verification, it will

report either GOOD or BAD.

MEI SynqNetCableStatusGOOD Network communication across the cable is
working properly in both directions.

MEISynqNetCableStatusBAD_UPSTREAM Network communication across the cable
failed in the upstream direction (from node to
controller).

MEISynqNetCableStatusBAD_DOWNSTREAM Network communication across the cable
failed in the downstream direction (from the
controller to the node).

MEISyngNetCableStatusBAD Network communication across the cable

failed in both directions.

See Also mei SyngNetl dleCableStatus | mei SyngNetl dleCableL istGet
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MEISyngNetConfig

MEISyngNetConfig

MEI SyngNetConfig
typedef struct MElI SyngNet Config {
VEl SyngNet Recover yMode recover yMbde;
VEI SyngNet Cabl eLengt h cabl eLengt h[ MEI SyngNet Cabl eHOP_COUNT] ;
} MElI SyngNet Confi g;

Description The SyngNetConfig structure contains configurations for the network's fault
recovery mode and the network's cable lengths. The SyngNet configuration can be
read with mei SyngNetConfigGet(...) and can be written with
mei SyngNetConfigSet(...).

recoveryMode A enumerated value representing the network's fault recovery response mode.

cableL ength An array of cable lengths. Range for cable lengthsis 0 to 100 meters.

This structure is provided to alow the user application to specify minimum,
maximum, and nominal values to use network scheduling equations. Setting a
minimum and maximum value will also enable cable length checking at network
initialization time. If measured cable lengths fall outside the range defined by the
minimum and maximum values, network initialization will fail with areturn value
of MEISyngNetMessageCABLE _LENGTH_MISMATCH.

By default, the values in this structure are zero. Most applications will not need to
modify these defaults.

NOTE: The network topology must be saved before changing these valuesin
Flash memory. These values will aso be cleared when network topology is
cleared using mei SyngNetFl ashTopologyClear(...)

See Also mei SyngNetConfigGet | mei SyngNetConfigSet | mei SyngNetinfo |
mei SyngNetFlashConfigGet | mei SyngNetFlashConfigSet | mei SyngNetFlashTopologyClear
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MEISynqNetFailedNodeM ask

MEISyngNetFailedNodeMask

M EI SyngNetFailedNodeM ask

#defi ne MEI SyngNet NodeMaskELEMVENTS (1)
t ypedef | ong MElI SyngNet Fai | edNodeMask [ MEI SyngNet NodeMaskELEMENTS] ;

Description SyngNetFailedNodeM ask is an array of longs with alength of
MEISyngNetNodeMaskELEMENTS. Each bit in the failed node mask represents afailed
node (0Ox1 = node 0, 0x2 = node 2, 0x4 = node 3, etc.). A node failure occurs when the
packet error rate counters exceed the packet error rate fail limit.

See Also MEISyngNetStatus | mei SyngNetStatus | mel SgNodeStatus | M EI SgNodeConfig
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MEISyngNetinfo

MEISyngNetInfo

M EI SyngNetInfo
t ypedef struct MElI SyngNetlnfo {

MVEI Net wor kType net wor kType;
| ong nodeCount ;
| ong nodeC f set ;

VEI SyngNet Cabl eLengt h cabl eLengt h[ MEI SyngNet Cabl eHOP_COUNT] ;
/* measured |l ength */

} MEI SyngNet | nf o;

Descri pti on The SyngNetl nfo structure contains static data that is determined during network
initialization. It identifies the network type, number of nodes on the network, starting
number (offset) of the first node, and an rough estimate of measured cable lengths.

networkType contains currently discovered network topology type.
nodeCount Contains the number of nodes currently discovered on the network.
nodeOffset Starting node number for nodes on this network. Nodes are currently numbered

sequentially across all networks on a controller.

cableL ength An array of measured network cable lengths. These values are estimated val ues.

At network discovery, where network topology has not been saved to flash, the
controller will send network packets to measure each cable length and automatically fill
out these values for each cable found.

These values are estimated values and are the values used in the network scheduling
calculations.

See Also mei SyngNetInfo | MEISyngNetConfig
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MEISyngNetMessage

MEISyngNetMessage

M EISyngNetM essage
t ypedef enum {
MElI SyngNet MessageSYNQNET _| NVALI D,
MElI SyngNet MessageMAX NODE_ERROR,
MElI SyngNet MessageSTATE_ERROR,

MEl SyngNet Message COVM_ERROR,

MElI SyngNet Message COVM_ERROR_CRC,

MElI SyngNet MessageCOVM_ERROR_RX,

MEl SyngNet MessageCOVM_ERROR_RX_LEN,

MElI SyngNet MessageCOVM_ERROR_RX_FI FO,

MElI SyngNet MessageCOVM_ERROR_RX_ DRI BBLE,
MElI SyngNet MessageCOVM_ERROR_RX_CRC,

MElI SyngNet Messagel NTERFACE_NOT_FOUND,
MEI SyngNet Message TOPOLOGY_M SMVATCH,
MElI SyngNet Message TOPOLOGY_M SVATCH_FLASH,

MEI SyngNet MessageRESET_REQ TI MEQUT,
MEI SyngNet MessageRESET_ACK _TI MEQUT,
MEI SyngNet MessageDl SCOVERY_TI MEQUT,
MEI SyngNet MessageNO_NCDES_FOUND,

MEl SyngNet MessageNO_TI M NG_DATA_AVAI L,

MEI SyngNet Messagel NTERNAL_BUFFER_OVERFLOW
MElI SyngNet Messagel NVALI D_MOTOR_COUNT,

MElI SyngNet Messagel NVALI D_AUX_ENC_COUNT,
MElI SyngNet Messagel NCOVPLETE _MOTOR,

MEI SyngNet Messagel NVALI D_COMVAND_CFG,

MEl SyngNet Messagel NVALI D_ENCODER_COUNT,
VEI SyngNet Messagel NVALI D_CAPTURE_COUNT,
MEI SyngNet Messagel NVALI D_COVPARE_COUNT,
MEI SyngNet Messagel NVALI D_| NPUT_COUNT,

MElI SyngNet Messagel NVALI D_OUTPUT_COUNT,

MElI SyngNet Messagel NVALI D_MONI TOR_CFG,

MEI SyngNet Messagel NVALI D_ANALOG | N_COUNT,

MElI SyngNet MessagelLl NK_NOT_I DLE,

MElI SyngNet Messagel DLE_LI NK_UNKNOWN,
MElI SyngNet MessageRI NG_ONLY,

MElI SyngNet MessageRECOVERI NG,

MEI SyngNet MessageCABLE_LENGTH_UNSUPPORTED,

MElI SyngNet MessageCABLE_LENGTH_M SMATCH,

VEI SyngNet MessageCABLE_LENGTH | NVALI D_NOM NAL,
MEI SyngNet MessageCABLE_LENGTH | NVALI D_M N,

MEI SyngNet MessageCABLE_LENGTH_ | NVALI D_MAX,
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MEISyngNetMessage

MEI SyngNet MessageNCDE_FPGA VERSI QN,
MEI SyngNet MessageMAX _NODE_ERROR,

MEl SyngNet MessagePLL_ERROR,

MElI SyngNet MessageNODE_| NI T_FAI L,

MElI SyngNet Message TOPOLOGY _CLEAR,
MElI SyngNet Message TOPOLOGY _SAVED,

MEI SyngNet MessageNODE_MAC_VERSI ON,
MEI SyngNet MessageADC_SAMPLE_FAI LURE,

MEI SyngNet MessageSCHEDULI NG_ERROR,
MElI SyngNet Messagel NVALI D_PROBE_CFG
MElI SyngNet Messagel NVALI D_PROBE_DEPTH,

} MElI SyngNet Message;

Descri ption SynqNetM essage is an enumeration of SyngNet error messages that can be returned by
the MPI library.

MEI SyngNetM essageSYNQNET _INVALID

The SyngNet number is out of range. This message code is returned by meiSyngNetCreate(...) if the
SyngNet network number is less than zero or greater than or equal to MEIXmpMaxSyngNets.

MEISyngNetM essageM AX_NODE_ERROR

The SyngNet node number is out of range. This message code is returned by a SyngNet method if the
specified node number is greater than or equal to MEIXmpMaxSyngNetBlocks.

MEISyngNetM essageSTATE_ERROR

The SyngNet network state is not valid. This message code is returned by any method that initializes a
SyngNet network if the controller's network state is not a member of the MEIXmpSyngNetState or
MEIXmpSyngNetl nternal State enumeration. The most commonly used methods that initialize the
SyngNet network are: mpiControllnit(...), mpiControlReset(...) and mei SyngNetinit(...). This message
code indicates afailure in the controller's initialization sequence. To correct this problem, call
mpiControlReset(...).

MEI SyngNetM essageCOMM_ERROR

The SyngNet network communication failed. This message code is returned by MPI methods that fail a
service command transaction due to a network shutdown. This message indicates a node or network
cable failure. To correct this problem, check your network wiring and node condition.

MEISyngNetM essageCOMM_ERROR_CRC
The SyngNet network communication failed due to excessive CRC errors. This message code is
returned by MPI methods that fail a service command transaction due to a network shutdown. This

message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

M EI SyngNetM essagegCOMM_ERROR_RX
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MEISyngNetMessage

The SyngNet network communication failed due to a Rincon receive error. This message code is
returned by MPI methods that fail a service command transaction due to a network shutdown. This
message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

MEISyngNetM essageCOMM_ERROR_RX_LEN

The SyngNet network communication failed due to a Rincon receive length error. This message code is
returned by MPI methods that fail a service command transaction due to a network shutdown. This
message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

MEISyngNetM essageCOMM_ERROR_RX_FIFO

The SyngNet network communication failed due to a Rincon receive buffer error. This message codeis
returned by MPI methods that fail a service command transaction due to a network shutdown. This
message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

MEI SyngNetM essageCOMM_ERROR_RX_DRIBBLE

The SyngNet network communication failed due to a Rincon receive dribble error. This message code is
returned by MPI methods that fail a service command transaction due to a network shutdown. This
message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

MEI SyngNetM essageCOMM_ERROR_RX_CRC

The SyngNet network communication failed due to a Rincon receive CRC error. This message code is
returned by MPI methods that fail a service command transaction due to a network shutdown. This
message indicates a node or network cable failure. To correct this problem, check your network wiring
and node condition.

MEISyngNetM essagel NTERFACE_NOT_FOUND
The controller does not support a SyngNet interface. This message code is returned by
mei SyngNetValidate(...), me SyngNetFl ashTopologySave(...), mei SyngNetFlashTopologyClear(...),
mpi Controlnit(...), and mpiControl Reset(...) if the controller does not have a SyngNet hardware
interface. To correct this problem, use a controller that supports SyngNet.

MEISyngNetM essageTOPOLOGY_MISMATCH

The network topology does not match the expected network topology. This message code is returned by
mpiControllnit(...) or meiSyngNetlInit(...) if the discovered network topology does not match the
controller's expected network topology (stored in dynamic memory). During the first network
initialization the controller stores node identification information (manufacturer, product, and unique
values) into it's dynamic memory. This message code indicates the number of nodes, the node order, or
types of nodes have changed since the initial network initialization. To correct this problem, either
change the network topology to the original configuration or clear the controller's memory with

mpi ControlReset(...).

MEISyngNetM essageTOPOLOGY_MISMATCH_FLASH
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MEISyngNetMessage

The network topology does not match the expected network topology. This message code is returned by
mpiControllnit(...) or meiSyngNetlinit(...) if the discovered network topology does not match the

controller's expected network topology (stored in flash memory). During the first network initialization
the controller stores node identification information (manufacturer, product, and unique values) into it's
dynamic memory. Later, when me SyngNetFl ashTopologySave(...) is called, the topology information

is stored into flash memory. This message indicates the number of nodes, the node order, or types of
nodes have changed since the topology information was stored in flash. To correct this problem, either
change the network topology to the saved configuration or clear the controller's flash topology with
mei SyngNetFlashTopologyClear(...).

MEISyngNetM essageRESET_REQ_TIMEOUT
The network reset request packet exceeded the timeout. This message code is returned by
mpiControllnit(...), mpiControlReset(...), or meiSyngNetlInit(...) if the reset request packet failsto
traverse the network in the alotted time. This message code indicates a node or network cable failure.
To correct this problem, check your network wiring and node condition.

MEISynqNetMessageRESET_ACK_TIMEOUT
The network reset complete packet exceeded the timeout. This message code is returned by
mpiControllnit(...), mpiControlInit(...), or meiSyngNetinit(...) if the reset complete packet fails to
traverse the network in the alotted time. This message code indicates a node or network cable failure.
To correct this problem, check your network wiring and node condition.

M EISyngNetM essageDI SCOVERY_TIMEOUT
The network topology discovery exceeded the timeout. This message code is returned by
mpiControllnit(...), mpiControlInit(...), or meiSyngNetlinit(...) if the controller failed to discover the
network topology in the allotted time. This message code indicates a node or network cable failure. To
correct this problem, check your network wiring and node condition.

MEISyngNetM essageNO_NODES FOUND

The controller did not find network nodes. This message code is returned by mpiControllnit(...),
mei SyngNetPacketConfigSet(...), or meiSyngNetinit(...) if the controller failed to discover any nodes

during network initialization. This message code indicates the first node has failed or the network
connection from the controller to the first node is faulty. To correct this problem, check your network
wiring and node condition.

MEISyngNetM essageNO_TIMING_DATA_AVAIL

The corresponding SyngNet node module does not contain timing data, so the network cannot be
initialized. Contact MEI or drive manufacturer for an updated node module.

MEISyngNetM essagel NTERNAL _BUFFER_OVERFLOW
The controller's SyngNet buffer size was exceeded. This message code is returned by
mpiControllnit(...), mpiControlReset(...), or meiControllnit(...) if the controller's SyngNet buffer

could not be allocated due to overflow. This message code indicates the controller does not have
enough memory to initialize the network topology. To correct the problem, either reduce the network
nodes or use a different controller model.

MEI SyngNetM essagel NVALID_MOTOR_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains
more motors than supported by the node.

MEI SyngNetM essagel NVALID_AUX_ENC_COUNT
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MEISyngNetMessage

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains
more secondary encoders than supported by the node.

MEISyngNetM essagel NCOMPLETE_MOTOR

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
motor configuration that is missing feedback or command fields.

MEISyngNetM essagel NVALID_COMMAND_CFG

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
different command configuration than is supported by the node.

MEI SyngNetM essagel NVAL ID_ENCODER_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains
more encoders than supported by the node.

MEI SyngNetM essagel NVALID_CAPTURE_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
larger capture count than is supported by the node.

MEI SyngNetM essagel NVALID_COMPARE_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
larger compare count than is supported by the node.

MEI SyngNetM essagel NVALID_INPUT_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
larger iolnput count than is supported by the node.

MEI SyngNetM essagel NVALID_OUTPUT_COUNT

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
larger ioOutput count than is supported by the node.

MEISyngNetMessagel NVALID_MONITOR_CFG

This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains
more monitor fields than the node can support.

MEISyngNetM essagel NVALID_ANALOG_IN_COUNT
This message is returned by mei SyngNetPacketConfigSet(...), when the packet configuration contains a
larger analogln count than is supported by the node.

MEI SyngNetM essagel INK_NOT_IDLE

This message is returned by mei SyngNetldleCableStatus(...) when the cable number supplied is not the
idle link. The status check can only be run on an idle cable. See mel SynaNetldleCablel istGet(...).

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/DataType/mes2.htm (5 of 7) [7/26/2004 10:53:53 AM]



MEISyngNetMessage

MEI SyngNetM essagel DLE_LINK_UNKNOWN

This message is returned by mei SyngNetldieCableListGet(...) when an idle cable number in aring

topology cannot be determined. Thisis due to one or more failed nodes on aring topology. Be sure to
check the status of the nodes.

MEISyngNetM essageRECOVERING
The network is recovering from afault condition. This message is returned by
mei SyngNetldleCableStatus(...) during network fault recovery, because the network traffic is being
redirected around the faulted cable and a new idle cable isin the process of being assigned. If you

receive this message, wait for recovery to complete and then check the identity of the idle cable with
mei SyngNetldieCablel istGet(...).

MEISyngNetM essageRING_ONLY

This message is returned by mei SyngNetldleCablel istGet(...) and mei SyngNetldleCableStatus(...)
because idle cables exist on ring topologies only. It is also returned by melSyngNetConfigSet(...) when
attempting to enable SyngNet recovery mode, which is only supported for ring topologies.

M ElSyngNetM essageCABLE_LENGTH_UNSUPPORTED
This message is returned when a cable on the network is too long.

MEI SyngNetM essageCABLE_LENGTH_MISMATCH

This message is returned at network initialization when topology has been saved to flash and a cable
length is detected that lies outside the M EI SyngNetConfig.cablel ength[n].minimum and maximum.
Check cable length (if necessary) and save new cable length values to flash.

MEISyngNetM essageCABLE_LENGTH_INVALID_NOMINAL
The nominal cable length istoo long.

MEISyngNetM essageCABLE_LENGTH_INVALID_MIN
The minimum cable length istoo long or exceeds nominal value.

MEISyngNetM essageCABLE_LENGTH_INVALID_MAX
The maximum cable length istoo long or is less than nominal value.

MEISyngNetM essageNODE_FPGA_VERSION

The node resource FPGA image is out of date. Thisisonly awarning message. Y our network will still
reach cyclic (SYNQ) mode, but certain node resources may not be available or may not operate as
expected. Only ignore thiswarning if you are aware of FPGA changes between this version and the
version built with the MPI or use the sgNodeFlash.exe utility to load the most current FPGA version to
the node.

MEISyngNetM essageM AX_NODE_ERROR
The number of motors on the network exceeds the number set by MEISyngNetMaxM OTORS.
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MEISyngNetMessage

MEISyngNetMessagePLL _ERROR
The node PLL is unable to lock with drive.

MEI SyngNetM essageNODE_INIT_FAIL

A node specific initialization routine was unable to compl ete successfully. Verify node FPGA isthe
default version for your MPI version. See MEISgNodel nfoFpga.defaultVersion.

MEISynqNetM essageTOPOLOGY_CLEAR
An attempt to clear the saved network topology was made when no network topology has been saved.
M EISyngNetM essageT OPOLOGY_SAVED

An attempt to save network topology was made when the network topology has aready been saved.
Clear the network topology before attempting to save another topology to flash.

MEISyngNetM essageNODE_MAC_VERSION

The node MAC FPGA imageis out of date. Thisis an error message. Y our network will probably never
reach cyclic (SYNQ) mode. Use the sqgNodeFlash.exe utility to load the most current FPGA version
tothe node.

MEISyngNetM essageADC_SAMPLE_FAILURE
A check to verify that all analog inputs can be sampled during the given controller sample rate has
failed. Either reduce the number of analog inputs on your network (see mei SyngNetPacketConfigGet /-
mei SyngNetPacketConfigSet) or decrease your controller sample rate (see mpi ControlConfigGet /
mpi Control ConfigSet).

M EI SyngNetM essageSCHEDUL ING_ERROR

Thisis ageneric return value to indicate that a problem has occurred while calculating the network
scheduling. For more specific information about the error, run your application with timing assignment
tracing turned on, using the trace mask:

0x00100000 SyngNet: Display timing assignments

MEISyngNetMessagel NVALID_PROBE_CFG

This message is returned by mei SyngNetPacketConfigSet(...), when the
M EI SyngNetPacketCfgProbe.count contains alarger count than is supported by the node.

MEISyngNetM essagel NVALID_PROBE_DEPTH

This message is returned by mei SyngNetPacketConfigSet(...), when the
M EI SyngNetPacketCfgProbe.depth contains alarger count than is supported by the node.

See Also
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MEI SyngNetRecoveryMode

MEISyngNetRecoveryMode

M El SyngNetRecoveryM ode

t ypedef enum MEl SyngNet Recover yMode {
MEl SyngNet Recover yMbdeDl SABLED,
VEl SyngNet Recover yModeSI NGLE_SHOT,
VEI SyngNet Recover yModeAUTO_ARM

} MEI SyngNet Recover yMode;

Description SyngNetRecoveryM ode is an enumeration of a network's fault recovery mode.
Networks with ring topologies can be configured to recover from afault condition. A
fault condition occurs when a packet error rate counter exceeds its packet error rate fault
limit. If fault recovery is enabled and a fault occurs, the node hardware and/or controller
will detect the location of the fault and switch the direction of network traffic for nodes
downstream from the faulted connection. During fault recovery, the network stateis
MEISyngNetStateSYNQ_RECOVERING. After the upstream and downstream packet
error rate counters decrement to zero, the recovery is completed, and the network state
returns to MEISyngNetStateSY NQ.

When fault recovery occurs, the controller will generate a
MEIEventTypeSYNQNET_RECOVERY status/event. An application should notify the
user about the fault and fix the broken cable/hardware as soon as possible. An application
can determine the location of the fault using mei SyngNetldieCableListGet(...). A network
with aring topology has one idle cable, which has no data traffic. The operation of the
idle cable can be tested with mei SyngNetldleCableStatus(...).

WARNING: If theidle cable is broken and a second fault occurs, then fault recovery will
not be able to fully recover from the fault. SyngNet will try to recover, but some nodes
will be stranded. Presently, SyngNet does not support an event to notify the application if
an idle cable fails. In the meantime, an application can periodically poll theidle cable
with mei SyngNetldleCableStatus(...) to test the cable.

M EI SyngNetRecoveryM odeDI SABLED The network will not attempt to recover from a
fault condition. Thisisthe default mode for string
topologies.

MEISyngNetRecoveryM odeSINGLE_SHOT The network will only attempt to recover from a
fault condition one time. A second fault will be
ignored.

MEI SyngNetRecoveryM odeAUTO_ARM The network will attempt to recover from afault

condition. After the fault recovery is complete,
the network will automatically be re-armed to
respond to another fault condition. Thisisthe
default mode for ring topologies.
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MEI SyngNetRecoveryMode

See Also mei SyngNetConfigGet | mel SyngNetConfigSet | mel SyngNetStatus | mei SyngNetinfo |
mei SyngNetldieCablel istGet | mei SyngNetldleCableStatus
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MEISyngNetResourceCommand

M EI SyngNetResour ceCommand

t ypedef enum MEl SyngNet Resour ceCommand {
MEI SyngNet Resour ceCommandl NVALI D,
VEI SyngNet Resour ceConmmandNONE,
MEI SyngNet Resour ceCommandDAC_ONE,
MEI SyngNet Resour ceCommandDAC_TWO,
MEI SyngNet Resour ceCommandDEMAND _A,
MEI SyngNet Resour ceConmand DEMAND_ABC,

} MElI SyngNet Resour ceConmand,;

Description The SyngNetResour ceCommand enumeration is a member of the
MEI SyngNetPacketCfgMotor configuration structure. The values are used to configure
the number of 32-bit command data fields sent to drive amotor. Valid values range from
greater or equal to MEISyngNetResourceCommandFIRST and less than
MEISyngNetResourceCommandL ast, but may be further limited by the available
resources on the node.

NOTE: A motor is considered incomplete if it has acommand value of NONE.

M EI SyngNetResour ceCommandINVALID Non-vaild command value was detected.

M EI SyngNetResour ceCommandNONE No command datawill be sent to this
motor. NOTE: this disables the motor and
will require the application to remove all
other resources for this motor.

M EI SyngNetResour ceCommandDAC_ONE Configures a 32bit datafield of DAC data
to besent to the motor.

M EI SynqNetResour ceCommandDAC_TWO Configures two 32bit data fields of DAC
data to besent to the motor.

MEI SyngNetResour ceCommandDEMAND_A Configures one 16bit data field of Demand
data to be sent to the motor.

M EI SyngNetResourceCommandDEMAND_ABC Configures three 16bit data fields of
Demand data to be sent to the motor.
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MEI SyngNetResourceCommand

See Also mei SyngNetPacketConfigGet | mei SyngNetPacketConfigSet | MEI SyngNetPacketCfgMotor |
MEISyngNetPacketCfg | M EISyngNetPacketCfgNode
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MEISyngNetResourceloBits

M El SyngNetResour cel oBits

t ypedef enum MEl SyngNet Resourcel oBits {
MEI SyngNet Resour cel oBi t sI NVALI D,
VEI SyngNet Resour cel oBi t SNONE,
VEI SyngNet Resour cel 0oBi t s16,
MEI SyngNet Resour cel 0oBi t s48,
} MEI SyngNet Resour cel 0Bi ts;

Description The SyngNetResour cel oBits enumeration is a member of the
MEISyngNetPacketCfgMotor configuration structure. The values are used to configure
the number of /O data fields sent to amotor. Valid values range from greater or equal to
MEI SyngNetResourcel oBitsFIRST and less than M EISyngNetResourcel oBitsLAST, but
may be further limited by the available resources on the node. Thisis ageneric
enumeration that is used to configure the resource count of different types of motor and
node I/0.

NOTE: (for Motor I/O only) Enabled motors always contain one fixed 16bit data field of
dedicated 1/0. Thisis not application configurable.

M EI SyngNetResour cel oBitsINVALID Non-valid bit count was detected.
M EI SyngNetResour cel oBitsNONE No I/O bitswill be sent/received.
M EI SyngNetResour cel 0Bits16 One datafield of 16 1/O bitswill be
sent/received.
M EI SyngNetResour cel oBits48 One datafield of 48 /O bitswill be
sent/received.
See Also mei SyngNetPacketConfigGet | mei SyngNetPacketConfigSet | MEI SyngNetPacketCfgMotor |

MEISyngNetPacketCfg | MEISyngNetPacketCfgNode | mpiMotorloGet | mpi M otorl 0Set
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MEI SyngNetResourceM onitor

MEISyngNetResourceMonitor

M El SyngNetResour ceM onitor

t ypedef enum MEl SynqNet Resour ceMoni t or {
MEI SyngNet Resour ceMoni t or | NVALI D,
VEl SyngNet Resour ceMoni t or NONE,
VEI SyngNet Resour ceMoni t or AB,
VEI SyngNet Resour ceMoni t or ABCD,
} MElI SyngNet Resour ceMoni t or;

Description The SyngNetResour ceM onitor enumeration is a member of the
MEISyngNetPacketCfgMotor configuration structure. The values are used to configure
the number of Monitor datafields received from a motor. Valid values range from greater
or equal to MEISyngNetResourceMonitorFIRST and less than
MEISyngNetResourceMonitorL AST, but may be further limited by the available
resources on the node.

M EI SyngNetResour ceM onitor INVALID Non-valid bit count was detected.

M EI SyngNetResour ceM onitor NONE No monitor datafields will be sent/received for this
motor.

M EI SynqNetResour ceM onitor AB Two 16bit fields of monitor datawill be sent/received

for this motor.

M EI SyngNetResour ceM onitor ABCD Four 16bit fields of monitor datawill be
sent/received for this motor.

See Also

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/DataType/resmon2.htm [7/26/2004 10:53:54 AM]



MEI SyngNetPacketCfg

MEISyngNetPacketCfg

M EI SyngNetPacketCfg
t ypedef struct MElI SynqNet Packet Cf g {
MVEI SyngNet Packet Cf gNode node[ MEI SyngNet MaxNODE_COUNT] ;
} MEI SyngNet Packet Cf g;

Description The SyngNetPacketCfg structure is used as a parameter to the
mei SyngNetPacketConfigGet/Set methods. It contains the network packet configuration
for al nodes found on the network. Only configurable packet datais represented in this
structure.

NOTE: Fixed packet fields are NOT application configurable.

node Isan array of configurable packet structures for node data. Array indices 0 through
MEISyngNetlnfo.nodeCount are valid, with a maximum number of motors per node
being defined by MEISyngNetMaxNODE_COUNT.

See Also mei SyngNetPacketConfigSet | mei SyngNetPacketConfigGet | MEI SyngNetPacketCfgNode |
MEISyngNetPacketCfgMotor | MEISyngNetPacketCfgEncoder
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MEISyngNetPacketCfgEncoder

M El SyngNetPacketCfgEncoder
t ypedef struct MElI SynqNet Packet Cf gEncoder {

| ong feedbackCount; /* per encoder */
| ong capt ureCount; [ * per encoder */
| ong conpar eCount ; /* per encoder */

} MEI SyngNet Packet Cf gEncoder ;

Description The SyngNetPacketCfgEncoder structure is a member of the
MEISyngNetPacketCfgMotor configuration structure. It contains the network packet
configuration for a single encoder found on a particular motor. Only configurable packet
datais represented in this structure. Fixed packet fields are not application configurable.

Setting all structure membersto zero (0x0) values will effectively disable the encoder on
the motor. Disabling an encoder will NOT affect encoder numbering, however, encoders
with higher index numbers must be disabled before using encoders with lower index
numbers.

NOTE: A motor is considered incompleteif it has no encoders enabled.

feedback Count configures the number of 32-bit feedback data fields to be sent for an encoder.
Valid numbers are zero thru MEISyngNetMaxEncoderFEEDBACK _COUNT ,
but may be further limited by the available resources on the node.

NOTE: Setting this count to avalue of zero (0x0) will affectively disable the
encoder. All other encoder resources must also be set to NONE or zero (0x0).

captureCount configures the number of 32-bit capture data fields to be sent for an encoder.
Valid numbers are zero thru MEISyngNetMaxMotorCAPTURE_COUNT, but
may be further limited by the available resources on the node. If feedbackCount is
zero (0x0), then this value must also be zero.

NOTE: al capture/compare resources on a motor rely on 2 fixed 32bit data fields
for command and status information. These fixed fields are currently not
configurable.
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MEI SyngNetPacketCfgEncoder

compareCount configures the number of 32-bit compare data fields to be sent for an encoder.
Valid numbers are zero thru MEISyngNetMaxM otorCOMPARE_COUNT, but
may be further limited by the available resources on the node.

If feedbackCount is zero (0x0), then this value must also be zero.

NOTE: all capture/compare resources on a motor rely on 2 fixed 32bit datafields
for command and status information. These fixed fields are currently not
configurable.

See Also mei SyngNetPacketConfigGet | mei SyngNetPacketConfigSet | M EISyngNetPacketCfgMotor |
MEISyngNetPacketCfg | M EISyngNetPacketCfgNode
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MEISyngNetPacketCfglo

M EI SyngNetPacketCfglo

t ypedef struct MEl SyngNet Packet Cfglo {
| ong di gi tal I nCount ;
| ong di gi tal Qut Count ;
| ong anal ogl nCount ;
| ong anal ogQut Count ;
} MEI SyngNet Packet Cf gl o;

Description The SyngNetPacketCfgl o structure configures the network data packets that contain
general purpose I/0.

digitallnCount Selects the number of 32bit words of digital input data to receive over the
SyngNet network.

digitalOutCount Selects the number of 32bit words of digital output data to send over the SyngNet
network.

analogl nCount Selects the number of 32bit words of analog input data to receive over the
SyngNet network.

analogOutCount Selects the number of 32bit words of analog output data to send over the SyngNet
network.

See Also mei SyngNetPacketConfigSet | mel SyngNetPacketConfigGet | MEISyngNetPacketCfgNode
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MEISyngNetPacketCfgMotor

M EI SyngNetPacketCfgM otor

t ypedef struct MElI SyngNet Packet Cf gvot or {
MEI SyngNet Resour ceCommand conmmand;

| ong pul seEngi neCount ;

| ong f eedbackPri mar yCount ;
| ong capt ur eCount ;

| ong conpar eCount ;

MEI SyngNet ResourceloBits i ol nput ;

MEI SyngNet Resourcel oBits i oQut put ;

VEI SyngNet Resour ceMoni t or noni t or;
VEI SyngNet Packet Cf gPr obe pr obe;
} MElI SyngNet Packet Cf ghbt or ;

Description The SyngNetPacketCfgM otor structure isamember of the MEISyngNetPacketCfgNode
configuration structure. It contains the network packet configuration for a single motor
found on a particular node. Only configurable packet datais represented in this structure.
Fixed packet fields are not application configurable.

NOTE: Setting al structure membersto a NONE or Zero (0x0) value will effectively
disable the motor on the network. Thiswill cause the controller to renumber the
subsequent motors on the network.

command Selects the command data type and count. Please see
M EI SyngNetResourceCommand.

pulseEngineCount Configures the number of pulse engine to be enable for amotor. Valid
numbers are zero thru
MEISyngNetMaxMotorPULSE_ENGINE_COUNT, but may be further
limited by the available resources on the node.

Each pulse engine requires a 64-bit upstream data field and a 32-bit
downstream data field.

feedback PrimaryCount Configures the number of 32-bit feedback data fieldsto be sent for a
motor. Valid numbers are zero thru
MEISyngNetM axEncoderFEEDBACK _COUNT, but may be further
limited by the available resources on the node.
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MEISyngNetPacketCfgM otor

captureCount

compareCount

iol nput

ioOutput

monitor

probe

Configures the number of 32-bit capture data fields to be sent for a motor.
Valid numbers are zero thru MEISyngNetMaxMotorCAPTURE_COUNT,
but may be further limited by the available resources on the node. If
feedbackCount is zero (0x0), then this value must also be zero.

NOTE: All capture/compare resources on a motor rely on two fixed 32bit
data fields for command and status information. These fixed fields are
currently not configurable.

Configures the number of 32-bit compare data fieldsto be sent for a
motor. Valid numbers are zero thru
MEISyngNetMaxMotorCOMPARE_COUNT, but may be further limited
by the available resources on the node.

NOTE: al capture/compare resources on a motor rely on two fixed 32bit
datafields for command and status information. These fixed fields are
currently not configurable.

Selects the number of input bit data received from this motor. Please see
MEISyngNetResourcel oBits.

Selects the number of output bit data sent to this motor. Please see
MEI SyngNetResourcel oBits.

Selects the number of montior data fields received from this motor. Please
see M El SyngNetResourceM onitor.

A structure that specifies the probe count and register depth.

See Also mei SyngNetPacketConfigGet | mei SyngNetPacketConfigSet | M El SyngNetPacketCfq |

MEISyngNetPacketCfgNode | MEISyngNetResourceCommand | M EI SyngNetResourcel oBits

| MEISyngNetResourceMonitor | M El SyngNetPacketCfgProbe
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MEISyngNetPacketCfgNode

M EI SyngNetPacketCfgNode
t ypedef struct MElI SynqNet Packet Cf gNode {
MVEI SyngNet Packet Cf gMbt or not or [ MEI SyngNet MaxNode MOTORS]
MEI SyngNet Packet Cf gl o i 0;

| ong f eedbackSecondar yCount ;
} MEI SyngNet Packet Cf gNode;

Description The SyngNetPacketCfgNode structure is a member of the MEISyngNetPacketCfg
configuration structure. It contains the network packet configuration for all motors found
on a particular node. Only configurable packet datais represented in this structure. Fixed
packet fields are not application configurable.

motor An array of configurable packet structures for motor data. Array
indices 0 through M EISgNodel nfo.motorCount are valid, with a
maximum number of motors per node being defined by

MEISyngNetMaxNodeM OTORS.
0 Configures the network data packets general purpose node 1/0.
feedback SecondaryCount Configures the number of 32-bit secondary feedback datafields to be

sent for anode. Valid numbers are zero thru
MEISyngNetMaxMotorFEEDBACK SECONDARY COUNT, but

may be further limited by the available resources on the node.

See Also mei SyngNetPacketConfigGet | mei SyngNetPacketConfigSet | M El SyngNetPacketCfq |
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MEISyngNetPacketCfgProbe

M EI SyngNetPacket CfgProbe

t ypedef struct MEl SyngNet Packet Cf gPr obe {
| ong count;
VEI SyngNet Resour cePr obeDept h dept h[ MEI SyngNet Max Mot or PROBE_COUNT] ;

} MEI SyngNet Packet Cf gNode;

Description The SyngNetPacketCfgPr obe structure specifies the network packet configuration for all

the Probes found on a particular motor. Only configurable packet datais represented in this
structure. Fixed packet fields are not application configurable.

count the number of Probe engines per motor. Each Probe engine requires cyclic packet datafor
the status fields.

depth an array of enumerated values representing the Probe data depth. Each probe engine can
support up to 16 register fields for the probe data. The length of the array is specified by
the Probe count.

See Also M EI SyngNetPacketCfgMotor | MEI SyngNetResourceProbeDepth | M Pl ProbeStatus
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MEI SyngNetResourceCfgProbeDepth

MEISyngNetResourceCfgProbeDepth

M El SyngNetResour ceCfgProbeDepth

t ypedef enum MEI SyngNet Resour cePr obeDept h {
MEI SyngNet Resour cePr obeDept hNONE,
VEI SyngNet Resour cePr obeDept hTWO,
MEI SyngNet Resour cePr obeDept hFOUR,
MEI SyngNet Resour cePr obeDept hEl GHT,
VEI SyngNet Resour cePr obeDept hSI XTEEN,
} MElI SyngNet Resour cePr obeDept h;

Description The SyngNetPacketCfgProbeDepth is an enumeration of the possible Probe register
depths. Each Probe register is 16 bits. The packet data size is 32 bits. Each Probe engine
can support up to 16 register fields for the Probe data.

M EI SynqNetResour cePr obeDepthNONE zero Probe data registers will be transmitted
upstream

M EI SynqNetResour cePr obeDepth TWO 2 Probe data registers will be transmitted upstream

M EI SyngNetResour ceProbeDepthFOUR 4 Probe data registers will be transmitted upstream

M EI SyngNetResour ceProbeDepthEIGHT 8 Probe data registers will be transmitted upstream

M EI SyngNetResour ceProbeDepthSIXTEEN 16 Probe data registers will be transmitted
upstream

See Also
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MEISyngNetState

MEISyngNetState
t ypedef enum MEl SyngNet St ate {

IVEl SyngNet St at el NVALI D,

MEI SyngNet St at eDI SCOVERY,

VElI SyngNet St at eASYNQ,

VEI SyngNet St at e SYNQ,

VEl SyngNet St at eSYNQ RECOVERI NG,

} MEI SyngNet St at e;

Description SyngNetState is an enumeration of the SyngNet network states. Each state shows the
present operation mode for the network. Network data traffic occurs in two modes:
asynchronous and synchronous.

During asynchr onous communication, the MPI or controller sends one packet to one
node and the node responds with one packet. There are no timing restrictions.
Asynchronous communication is used during network initialization, reset, discovery, and
node binary download.

During synchronous communication, the controller sends packets to the nodes and the
nodes respond with packets. All datatraffic is scheduled in fixed timeslots to avoid
collisions. Packet data updates are cyclic and synchronized to the controller's sample rate.
The network state can be read with mei SyngNetStatus(...).

MEISyngNetStateDI SCOVERY Thisistheinitial state before the network is
initialized. During this phase, the controller checks
the network integrity, determines the network
topology, resets the nodes, identifies, initializes, and
addresses the nodes. Data packets are sent/received
asynchronously.

MEISynqNetStateASYNQ This state is used for off-line operations, like node
binary download. Data packets are sent/received
asynchronously.

MEISynqNetStateSYNQ Thisisthe normal operating state. Data packets are

sent/received synchronously.
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MEISyngNetState

MEISynqNetStateSYNQ_RECOVERING During this state, a network fault condition was
detected and the network is being reconfigured to

route data packets around the fault. After the
reconfiguration is complete and the packet error rate
counters have decremented to zero, the network will
return to the SYNQ state.

See Also MEISyngNetStatus | mei SyngNetStatus
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MEISyngNetStatus

MEISyngNetStatus
t ypedef struct MElI SyngNet St atus {

MEI SyngNet St at e state;

| ong t opol ogySaved; /* TRUE/ FALSE */
MEI SyngNet St at usCr cErr or crcError;

MPI Event Mask event Mask;

MEI SyngNet Fai | edNodeMask f ai | edNodeMask;
} MElI SyngNet St at us;

Description The SyngNetStatus structure contains network state information, CRC counters, eventMask,
and the failedNodeMask for a SyngNet network. The network status can be read with the
mei SyngNetStatus(...) method.

state Present operation mode for the network.

topologySaved Contains the status of the network topology.
FAL SE means the topology is dynamically discovered at initialization.
TRUE means that the topology is verified against an expected topology at initialization.

See Saving Current Topology To Flash for more information.

crcError CRC error counters for the controller's network ports. The CRC value increments when received
datais corrupt. Rangeisfrom 0O to 255. Counter saturates at 255.

eventM ask An array that defines the status for the event mask bits. The array is defined as:

t ypedef MPI Event MaskELEVENT_TYPE
MPI Event Mask[ MPI Event Mask ELEMENTS]

The bits are defined by the MPI/MEI EventType enumerations.

failedNodeM ask Array that defines the failed node mask bits. Each bit represents a failed node (0x1 = node 0, 0x2
= node 2, 0x4 = node 3, etc.). The array is defined as:

#def i ne MEl SynqNet NodeMaskELEMVENTS (1)
typedef | ong MElI SyngNet Fai | edNodeMask[ MEI SyngNet NodeMask ELEMENTS] ;
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MEISyngNetStatus

See Also mei SyngNetStatus | mei SgNodeStatus | M El SqNodeStatus
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MEISyngNetStatusCrcError

MEISyngNetStatusCrcError

M EI SynqNetStatusCrcError

t ypedef struct MElI SyngNet St at usCrcError {
| ong port [ MElI Net wor kPor t LAST] ;
} MEI SyngNet St at usCr cError;

Descri pti on The SyngNetStatusCrcError structure contains the CRC values for each network port
on the controller. This structure is read via the mei SyngNetStatus(...) method.

port an array of CRC values, one for each network port.

See Also MEINetworkPort | MEISyngNetStatus | mei SyngNetStatus | CRC Error Counters
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MEISyngNetTiming

MEISyngNetTiming

MEISyngNetTiming
typedef struct MEl SyngNet Ti m ng
doubl e control | erFreq;
doubl e control |l erPeri od;

| ong t XTi nme;
doubl e cal cul ati onLimt;

doubl e dri veUpdat eFr eq;
doubl e dri veUpdat ePeri od;

| ong bandw dt hUsage;

struct {
doubl e cal cul ati onTi ne;
doubl e cal cul ati onSl ack
doubl e demandLat ency;
doubl e feedbackLat ency;

doubl e total;
doubl e | atencySl ack;
} control Lat ency;

struct {
doubl e synaq;
doubl e denmand;
doubl e control ;

doubl e total;
} downstream

struct {
doubl e feedback
doubl e st at us;

doubl e total;
} upstream
} MEI SyngNet Ti mi ng;

{
/*
/*

/*
/*

/*
/*

/*
/*
/*
/*
/*

/*
/*

/*
/*
/*

/*

/*
/*

/*

uS

%
uS

kHz
uS

%

us
us
us
us

uS
uS

uS
uS
uS

uS

uS
uS

uS

*/
*/

*/
*/

*/
*/

*/
*/
*/
*/

*/
*/

- synq packet + spacing */
- sum demand packets + spacing */
sum control packets + spacing */

*/

- sum f eedback packets + spacing */
- sum status packets + spacing */

*/
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Description The SyngNetTiming structure contains static data that is determined during network
initiaization. It identifies timing statistics about the current network. Most values are just
reported based on network timing calculations. The values that can be configured by the
MPI are stated below as configurable.

controller Freq The sample rate calculation of the SyngNet controller board, in kHz. It isalso
the rate at which SyngNet packets are sent. The controllerFreq must be
configured so that the driveUpdateFreq is an integer multiple of the
controllerFreg.

Thisvalue is configurable. See MPI Control Config.

controllerPeriod The sample period calculation of the SyngNet controller board, in uS.
Derived from controllerFreq.

txTime The scheduled time for SyngNet packets to be sent, in % (of the
controllerPeriod). Defaults to 75%. Must be set to a value greater than the
foreground calculation time, and less than 100%.

Thisvalue is configurable. See M EIControlConfig.

calculationLimit The maximum allowed foreground calculation time, in uS. Derived from
txTime* controllerPeriod.

driveUpdateFreq The cyclic communication rate of a drive processor on a SyngNet node, in
kHz. Typically fixed to 16 kHz, but may vary depending on drive type. May
be configurable on some drives. This rate often matches the drive PWM rate.

driveUpdatePeriod The cyclic communication period of a drive processor on a SyngNet node, in
uS. Derived from driveUpdateFreq.

bandwidthUsage The amount of SyngNet bandwidth used, in %, for this SyngNet configuration.
The actual packet payload configured is divided by the maximum available
SyngNet bandwidth, for both upstream and downstream packets. The greater
of the two is reported.

calculationTime L .
The foreground calculation time of the controller, in uS.

calculationSlack The available slack time between the foreground calculation time, and the
scheduled txTime, in uS.
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demandL atency

feedbackL atency

latencySlack

controlL atency

syng

demand

control

downstream

feedback

status

upstream

The time to send SyngNet demand data downstream from controller to nodes,
in uS. Does not include drive demand delays.

The time to send SyngNet feedback data upstream from nodes to controller, in
uS. Rounded up to make the total SyngNet latency an integer multiple of the
driveUpdatePeriod. Does not include drive feedback delays.

The slack time from the configured feedbackL atency (which is rounded up to
an integer multiple of the driveUpdatePeriod), to the minimum possible
upstream delay, in uS.

The overal SyngNet system control latency, in uS. Always rounded up to an
integer multiple of driveUpdatePeriod. Control latency begins when position
feedback is sampled on the node, includes upstream packet delays, controller
foreground calculation, downstream packet delays, and ends when demands
are strobed on the nodes. Note drive feedback and demand delays are NOT
included. Control latency can be broken down into the four components listed
below: feedbackL atency, calculationTime, calculationSlack, and

demandL atency.

Downstream SY NQ packet payload, in uS. Includes spacing between packets.

Downstream DEMAND packet payload, in uS. Includes spacing between
packets.

Downstream CONTROL packet payload, in uS. Includes spacing between
packets.

Total downstream (controller to nodes) packet payload, in uS. Includes
spacing between packets. Breaks down into the following three packet types.

Upstream FEEDBACK packet payload, in uS. Includes spacing between
packets.

Upstream STATUS packet payload, in uS. Includes spacing between packets.

Total upstream (nodes to controller) packet payload, in uS. Includes spacing
between packets. Breaks down into the following two packet types.
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See Also SyngNet Timing Values
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MEISynqNetTrace

MEISyngNetTrace

MEISyngNetTrace
t ypedef enum {

MElI SyngNet TraceDYNA _ALLOC = MEl SyngNet Tr aceFl RST << 0,
MEI SyngNet Tr aceDYNA_FREE = MElI SyngNet TraceFl RST << 1,
MElI SyngNet Tracel NI T = MElI SyngNet Tr aceFl RST << 2,
MEI SyngNet Tr aceRESET = MElI SyngNet Tr aceFl RST << 3,
MVEI SyngNet TraceTl M NG = MEl SyngNet Tr aceFl RST << 4,
MElI SyngNet TraceSERVI CE_CVMD = MEl SyngNet Tr aceFl RST << 5,
MEI SyngNet Tr aceFLONCTRL = MElI SyngNet Tr aceFl RST << 6,
MEI SyngNet Tr ace VAP = MElI SyngNet TraceFl RST << 7,
MEI SyngNet Tr ace UNVAP = MElI SyngNet Tr aceFl RST << 8,
} MEI SyngNet Tr ace;
Description SyngNetTraceis an enumeration of SyngNet trace bits that can be used to enable/disable
library trace statement output for the SyngNet object.
MEISyngNetTraceDYNA ALLOC Enables trace statements for controller external memory
allocation during SyngNet initialization.
MEISyngNetTraceDYNA_FREE Enables trace statements for controller external memory
de-alocation.
MEISyngNetTracel NI T Enables trace statements for SyngNet network
initialization.
MEISyngNetTraceRESET Enables trace statements for SyngNet network reset.
MEISyngNetTraceTIMING Enables trace statements for SyngNet network timing
calculations.
MEISyngNetTraceSERVICE_CMD Enables trace statements for SyngNet service command
transactions between the controller and SyngNet nodes.
MEISyngNetTraceFL OWCTRL This trace bit enables trace statements for the SyngNet
service command handshake between the controller and
SyngNet nodes.
MEISyngNetTraceM AP This trace bit enables trace statements for the mapping of
firmware pointers to the dynamic controller memory.
MEISyngNetTraceUNMAP This trace bit enables trace statements for the unmapping
of firmware pointers from the dynamic controller
memory.

file:///D|/pdfs/030100/html/Software-MPIl/docs/Syngnet/DataType/trc2.htm (1 of 2) [7/26/2004 10:53:56 AM]



MEISynqNetTrace

See Also Trace.exe utility
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MEISyngNetMaxCableHOP_COUNT

MEISyngNetCableHOP_COUNT

MEISyngNetCableHOP_COUNT
#defi ne MElI SyngNet Cabl eHOP_COUNT ( MElI SyngqNet MaxNODE_COUNT + 1)

Description SyngNetM axCableHOP_COUNT is the maximum number of cablesfor a SyngNet
network. Presently, string and ring topol ogies are supported. The maximum number of
cablesis based on the maximum number of nodes, plus one return cable for ring
topologies.

See Also MEISyngNetCablel ist | MEISyngNetConfig
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MEISyngNetMaxMotorFEEDBACK _PRIMARY_COUNT

MEISyngNetM axMotor FEEDBACK PRIMARY_COUNT
#def i ne MElI SyngNet MaxMbt or FEEDBACK PRI MARY_COUNT (1)

Description SyngNetM axM otor FEEDBACK _PRIMARY _COUNT defines the maximum
number of primary feedback resources per motor.

NOTE: Feedback count may be further limited by the available resources on the node.

See Also
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MEISyngNetMaxMotorFEEDBACK_SECONDARY_COUNT

MEISyngNetM axM otor FEEDBACK _SECONDARY_COUNT
#def i ne MEI SyngNet MaxMbt or FEEDBACK_SECONDARY_COUNT  ( MEI SgNodeMax FEEDBACK _SECONDARY)

Descri pti on SyngNetM axM otor FEEDBACK _SECONDARY _COUNT defines the maximum number of
secondary feedback resources per motor.

NOTE: Feedback count may be further limited by the available resources on the node.

See Also
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MEISyngNetMaxMotorCAPTURE_COUNT

MEISyngNetM axM otor CAPTURE_COUNT
#def i ne MEI SyngNet MaxMot or CAPTURE _COUNT ( MEI XnpMaxCapt ur esPer Motor) /* 2 */

Description SyngNetMaxM otor CAPTURE_COUNT defines the maximum number of capture
resources per motor.

NOTE: Capture count may be further limited by the available resources on the node.
This define should be used instead of the MEIXmpMaxCapturesPerMotor definition in

xmp.h. It is recommended that applications avoid programming to defines or structures
inxmp.h

See Also
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MEISyngNetMaxMotorCOMPARE_COUNT

MEISyngNetM axM otor COM PARE_COUNT
#def i ne MEI SyngNet MaxMot or COMPARE _COUNT ( MEI XnpMaxCapt ur esPer Motor) /* 2 */

Description SyngNetM axM otor COM PARE_COUNT defines the maximum number of compare
resources per motor.

NOTE: Compare count may be further l[imited by the available resources on the node.

This define should be used instead of the MEIXmpMaxComparesPerMotor definition
in xmp.h. It is recommended that applications avoid programming to defines or
structuresin xmp.h

See Also
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MEISyngNetMaxMotorENCODER_COUNT

MEISyngNetM axM otor ENCODER_COUNT
#defi ne MElI SyngNet MaxMot or ENCODER _COUNT ( MElI XnpMbt or Encoders) /* 2 */

Description SyngNetMaxM otor ENCODER_COUNT defines the maximum number of encoder
resources per motor.

NOTE: The encoder count may be further limited by the available resources on the
node.

This define should be used instead of the MEIXmpM otorEncoders definition in
xmp.h. It is recommended that applications avoid programming to defines or
structuresin xmp.h

See Also
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MEISyngNetMaxMotorPULSE_ENGINE_COUNT

MEISyngNetMaxMotor PULSE_ENGINE_COUNT
#defi ne MElI SyngNet MaxMot or PULSE _ENG NE_COUNT (1)

Description SyngNetMaxM otor PUL SE_ENGINE_COUNT defines the number of pulse engines
per motor.

See Also
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MEISyngNetMaxMOTORS

MEISyngNetMaxM OTORS
#defi ne MElI SyngNet MaxMOTCORS ( MEI XnpMAX Mot ors) /* 32 */

Description SyngNetM axM OT ORS defines the maximum number of motors supported on a
single SyngNet network.

See Also
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MEISyngNetMaxNodeMOTORS

MEI SyngNetM axNodeM OTORS
#def i ne MEI SyngNet MaxNodeMOTORS ( MEI SgNodeMax MOTORS)

Description SyngNetM axNodeM OTORS defines the maximum number of motor objects
supported on a single SyngNet node.

See Also
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MEISyngNetMaxNODE_COUNT

M EISyngNetM axNODE_COUNT
#defi ne MElI SyngNet MaxNODE_COUNT ( MVEI XnpMaxSynqNet Bl ocks) /* 32 */

Description SyngNetMaxNODE_COUNT defines the maximum number of nodes supported on a
single SyngNet network. This define should be used instead of the

MEIXmpMaxSyngNetBlocks definition in xmp.h. It is recommended that applications
avoid programming to defines or structuresin xmp.h

See Also
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MEISyngNetNodeMaskELEMENTS

MEISyngNetNodeMaskELEMENTS

#def i ne MElI SyngNet NodeMaskELEMVENTS (1)
t ypedef | ong MElI SyngNet Fai | edNodeMask [ MEI SyngNet NodeMask ELEMENTS] ;

Description SyngNetNodeM askEL EM ENT S defines the number of data elementsin an
MEISyngNetFailedNodeM ask.

See Also MEI SyngNetFailedNodeM ask
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