
WO 2004/012093 PCT/GB2003/003116  COMMUNICATING STATE INFORMATION IN A
NETWORK  Technical Field 5 This invention relates in general to
communications within a network  computing environment, and in particular,
to a technique for sharing state  information between nodes in a network
having multiple logical images. Background of the invention  10 In a
network computing environment that includes nodes, an event,  such as a
disruption, can cause the state of one or more nodes to change.  When such
an event occurs, each node needs to ascertain whether the state  of the
nodes with which it was communicating has changed. This 15 determination is
necessary in, order to reallocate resources that are  attached to nodes
that may no longer be operational after the event. A node communicates with
another node via logical paths, which are  relationships established
between logical images residing in each node. A  20 logical image is a
partition of a node that has the logical appearance of that node from the
standpoint of network functionality. When one node  determines the state of
another node (i.e., the state of the logical  images of another node), it
acquires the status of the logical paths  between their respective logical
images. 25 Today, to determine the state of a node, each logical image
within a  node sends a "query" packet to each other node with which it was
recently  communicating. For networks such as a FICON-based network offered
by  International Business Machines Corporation of Armonk, New York, a node
30 may have to send as many as 256 queries to a single node, since there
may  be up to 256 FICON logical images in the sending node. With
potentially  each node in the network sending this many queries,
performance  degradation could possibly occur after a disruption in a large
network. 35 Thus, a need exists in the communications art for an enhanced
ability for communicating state information between network nodes having
multiple logical images. WO 2004/012093 PCT/GB2003/003116  2  Summary of
the Invention 



The shortcomings of the prior art are overcome and additional  advantages
are provided through the provision in one aspect of a method of  5
ascertaining state information in a network. The method includes, for
instance, forming an extended query at a first node requesting state
information from at least one logical image of a second node, wherein the
extended query includes a single query requesting the state information
for a plurality of logical images of the first node; and sending the 10
extended query from the first node to the second node. Preferably
requesting state information comprises requesting status  of a plurality of
logical paths previously established between the  plurality of logical
images of the first node and the at least one logical  15 image of the
second node. Preferably forming comprises forming said extended query to
have a  logical image identification and a logical image count, wherein
said  logical image identification specifies a first logical image of the
20 plurality of logical images of the first node having a plurality of
logical paths previously established to the second node and said logical
image count specifies a range of the plurality of logical images, wherein
said first logical image and said range specify a set of logical images. 25
Preferably an extended response at the second node, responsive to  the
extended query from the first node, wherein the extended response  includes
state information of the at least one logical image of the second  node. 30
Optionally the extended response includes composite information.  This
composite information includes the status of logical paths between
multiple logical images of the first node and one or more logical images
of the second node. Since, under current technology, a response provides
status information relative to only one logical image of the first node, a
35 single extended response replaces multiple prior responses. Thus,
extended responses further mitigate network congestion following a
state-changing event. Optionally the extended response comprises state
information as a  40 binary vector.  WO 2004/012093 PCT/GB2003/003116  3
Preferably the first nodes receives state information from the at  



least one logical image of the second node in response to the extended
query from the first node. 5 Optionally the network comprises one of a
point-to-point network and  alternatively a fibre channel switch fabric
network. If the network  comprises a point-to-point network, the first node
and the second node are  coupled point-to-point, and if the network
comprises a fibre channel  switch fabric network, the first node and the
second node are connected 10 across a fibre channel switch fabric.
Optionally the first node is one of a first channel and a first  control
unit, and the second node is one of a second channel and a second  control
unit. 15 Optionally the extended query is to requests state information
from  a plurality of logical images of the second node. Preferably the
extended query is formed responsive to an initiative  20 sent from one of
the second node, a third node and a fibre channel switch  fabric, the
initiative directing the first node to send a query to the  second node
requesting state information. Systems, computer program products and data
structures corresponding  25 to the above summarized methods are also
described and claimed herein.  Aspects of the present invention
advantageously enable additional information to be included in a query
packet sent from a first node and  requesting state information from a
second node. This additional 30 information defines an extended query which
identifies multiple logical  images of the first node for which information
is requested. By  identifying multiple logical images, a single extended
query can be used  to request state information that under current
technology requires  multiple queries. Thus, using extended queries, the
number of 35 transmissions following an event, such as a network
disruption, decreases  significantly. By decreasing the network traffic
following a disruption,  performance degradation due to network traffic
congestion can be avoided. Other aspects of the present invention offer
similar advantages by  40 allowing a response from the second node to
include composite information,  thereby defining an extended response. This
composite information  includes the status of logical paths between
multiple logical images of WO 2004/012093 PCT/GB2003/003116  



4 the first node and one or more logical images of the second node. Since,
under current technology, a response provides status information relative
to only one logical image of the first node, a single extended response
replaces multiple prior responses. Thus, extended responses further 5
mitigate network congestion following a state-changing event. According to
another aspect the present invention provides a data  structure for
ascertaining state information in a network computing,  environment, said
data structure comprising: an extended query requesting 10 state
information for a first node from at least one logical image of a  second
node, the extended query comprising: a first field including an  identifier
of a first logical image of the first node having a plurality  of logical
images, wherein a plurality of logical paths were previously  established
between the plurality of logical images of the first node and 15 the at
least one logical image of a second node; a second field including  a
count, wherein the count specifies a range of logical images of the
plurality of logical images; and wherein incrementing said identifier
using said count specifies a number of logical images of the plurality of
logical images of the first node requesting state information from the 20
second node. Preferably the data structure further comprises: an extended
response having state information for the first node from the at least one
logical image of the second node, the extended response comprising: a 25
third field including status of said plurality of logical paths, wherein
said status indicates whether the logical paths of the plurality of
logical paths are currently established. 30 Brief Description of the
Drawings The present invention will now be described, by way of example
only,  with reference to a preferred embodiment thereof, as illustrated in
the  accompanying drawings, in which: 35 FIG. 1 depicts one embodiment of a
network computing. environment  including a point-to-point configuration
and incorporating and using one  or more aspects of the present invention;
40 FIG. 2 depicts one embodiment of a network computing environment
including a fibre channel switch fabric, in accordance with one or more  



aspects of the present invention; WO 2004/012093 PCT/GB2003/003116  5 FIG.
3 depicts one embodiment of a basic test initialization packet,  in
accordance with one or more aspects of the present invention; FIGS. 3A and
3B depict further details of fields of the basic test 5 initialization
packet of FIG. 3, in accordance with one or more aspects of  the present
invention; FIG. 4 depicts one embodiment of an extended test initialization
packet, in accordance with one or more aspects of the present invention;
10 FIGS. 4A and 4B depict further details of one embodiment of fields  of
the extended test initialization packet of FIG. 4 in accordance with  one
or more aspects of the present invention; 15 FIG. 5 depicts one embodiment
of a logical path field in a test  initialization result packet, in
accordance with one or more aspects of  the present invention; FIG. 6A
depicts further details of one embodiment of the logical  20 path field in
a basic test initialization result packet of FIG. 5, in  accordance with
one or more aspects of the present invention; FIG. 6B depicts further
details of one embodiment of the logical  path field in an extended test
initialization result packet of FIG. 5, in  25 accordance with one or more
aspects of the present invention; FIG. 7 depicts one embodiment of logic
associated with sending a  test initialization packet, in accordance with
one or more aspects of the  present invention; 30 FIG. 8 depicts one
embodiment of logic associated with receiving a  test initialization packet
and sending a test initialization result  packet, in accordance with one or
more aspects of the present invention;  and 35 FIG. 9 depicts one
embodiment of logic associated with receiving a  test initialization result
packet, in accordance with one or more aspects  of the present invention.
WO 2004/012093 PCT/GB2003/003116  



6 Description of the Preferred Embodiment In accordance with a preferred
embodiment of the present invention,  an enhanced capability is provided
for communicating state information 5 between nodes in a network computing
environment. As one example, a first  node, such as a channel, requires
state information from a second node,  for instance, a control unit. This
state information may be required  because an event, such as a network
disruption, may have caused a change  in the state of the control unit.
Prior to the event, the channel has 10 multiple logical images from which
multiple logical paths are established  to at least one logical image of
the control unit. After the event, the  channel forms a single extended
query which requests state information  from the at least one logical image
of the control unit, and sends that  query to the control unit. After
receiving the extended query, the 15 control unit can form a single
extended response which includes the  requested state information. The
state information includes, for example,  the status of the previously
established logical paths. One embodiment of a network computing
environment 100 incorporating  20 and using one or more aspects of the
present invention is depicted in FIG.  1. As one example, network computing
environment 100 includes a node 102  and a node 104 coupled by a link 106.
Node 102 includes multiple logical  images 108 and 110 and node 104
includes multiple logical images 112 and  114. 25 Nodes 102 and 104 are,
for example, a channel and control unit pair,  or they may be both channels
or both control units. A channel is, for  example, a host computer that
performs functions to provide access to I/O  devices by means of control
units or emulated control units. The 30 functions performed by a channel
are defined by the Fibre Channel  Single-Byte Command Code Sets-2 Mapping
Protocol Rev. 2.1 (FC-SB-2),  American National Standard for Information
Technology. A channel may be  implemented by, for example, a System/390 or
zSeries 900 computer offered  by International Business Machines
Corporation of Armonk, New York. 35 A control unit is a physical or
emulated entity that is coupled to  one or more I/O devices and allows
those I/O devices to be coupled to a  



channel. One example of a control unit is a Shark Enterprise Storage
Server, offered by International Business Machines Corporation. I/O 40
devices include, for instance, printers, magnetic tape units and
direct-access storage units. WO 2004/012093 PCT/GB2003/003116  7 When a
node is a channel, the logical images within it are channel  images. When a
node is a control unit, the included logical images are  control. unit
images. 5 Further details regarding the functioning of the nodes and
logical  images are described below with reference to FIG. 2. Another
embodiment of a network computing environment 200  incorporating and using
one or more aspects of the present invention is 10 depicted in FIG. 2.
Network computing environment 200 includes a node 202  coupled to a node
204 via fibre channel switch fabric 206. One example of  a fibre channel
switch fabric 206 is a FICON Director offered by  International Business
Machines Corporation. Node 202 includes multiple  logical images 208 and
210 and node 204 includes multiple logical images 15 212 and 214. Nodes 202
and 204 may be implemented as described above with  respect to FIG. 1.
Multiple logical paths establish relationships between logical  images 208
and 210 and logical images 212 and 214. As one example, node  20 202 is a
channel and node 204 is a control unit that has experienced a state change.
To determine the state of the control unit by checking the  status of the
logical paths, the channel sends a query called a test  initialization
packet (TIN). The control unit includes the required  status information in
a response called a test initialization result 25 packet (TIR). As used
herein, a TIN may be basic or extended. A basic TIN packet  is described in
the above-referenced document FC-SB-2. Further details  pertaining to a
basic TIN are described below with reference to FIGS. 3, 30 3A and 3B;
while details concerning an extended TIN (in accordance with an  aspect of
the present invention) are described below with reference to  FIGS. 4, 4A
and 4B. An extended TIN packet is broadly described herein as  an extended
query. 35 Also as used herein, a TIR may be basic or extended. Again, 



FC-SB-2, includes a description of a basic TIR packet. Additional details
regarding a basic TIR are described below with reference to FIGS. 5 and
6A, while details of an extended TIR (in accordance with an aspect of the
present invention). are described below with reference to FIGS. 5 and 6B.
40 As used herein, an extended TIR packet is broadly described as an
extended  response. WO 2004/012093 PCT/GB2003/003116  8 FIG. 3 depicts one
example of a basic TIN packet 300. Basic TIN  packet 300 includes, for
example, the following fields: SB-2 Header 302  identifying the logical
image sending the TIN; information unit  information (IU Header)
associating the command with a control block 5 containing an I/O request;
Link Header 304 containing the reserved field  that distinguishes a basic
TIN from an extended TIN; longitudinal  redundancy check (LRC) providing a
check code for redundancy in certain  TIN fields; PAD providing extra bytes
to pad fields; and cyclic redundancy  check (CRC) providing a word-aligned
32-bit redundancy check code. 10 Further details regarding SB-2 Header 302
and Link Header 304 are  described below in relation to FIGS. 3A and 3B,
respectively. Referring to FIG. 3A, one example of an SB-2 Header 302 is
depicted.  SB-2 Header 302 includes a channel image ID (CH Image ID)
designating an  15 8-bit ID of the channel image; a control unit image ID
(CU Image ID) designating an 8-bit ID of the control unit image; as well as
four  reserved fields. When a channel sends a basic TIN, the control unit
image  ID is set to zero and the channel image ID field specifies the
logical  path whose status is to be tested. When a control unit sends a
basic TIN, 20 the channel image ID is set to zero and the control unit
image ID  specifies the logical path whose status is to be tested. One
example of a Link Header 304 in.a basic TIN is depicted in FIG.  3B. Link
Header 304 includes the following fields: link control,.link 25 control
information, IU (information unit) count, link payload byte count,  and
four reserved-fields. The link control field identifies the link  control
function and the other fields include parameters necessary to  perform the
specified function. The reserved bytes, including the first  byte, are set
to zero by the node that sends the basic TIN and ignored by  30 the node
that receives it. 



One example of an extended TIN is shown in FIG. 4. Extended TIN 400
includes fields with the same names and byte lengths as the basic TIN 300
depicted in FIG. 3, including an SB-2 Header 402 and a Link Header 404. 35
However, there are differences. Examples of the differences between the
contents and functionality of the basic TIN and the extended TIN are
discussed below. FIG. 4A depicts one example of the fields within an SB-2
Header 402.  40 The field names of SB-2 Header 402 are the same as those of
SB-2 Header  302 shown in FIG. 3A. However, the functionality of the
channel image ID WO 2004/012093 PCT/GB2003/003116  9 (CH Image ID) and
control unit image ID (CU Image ID) fields in FIG. 4A  differ from the
similarly named fields shown in FIG. 3A. When ,a channel sends an extended
TIN, the control unit image ID in 5 SB-2 Header 402 is set to zero and the
channel image ID field specifies a  first logical path of a set of logical
paths whose status is to be tested.  The range of this set of logical paths
is determined by the channel image  ID, together with an image-ID count
which resides in the first byte of the  Link Header 404, as shown in FIG.
4B. The image-ID count is interpreted 10 as an 8-bit binary integer, and
the value in the field may range from 0 to  253. For example, if the set of
logical paths to be tested starts with  the logical paths established at
the channel image identified by the  channel image ID 2 and ends with the
logical paths established at the  channel image identified by the channel
image ID 8, the extended TIN would 15 include a channel image ID of 2 and
an image-ID count of 6. When a control unit sends an extended TIN, the
channel image ID in  SB-2 Header 402 is set to zero and the control unit
image ID specifies the  first of a set of logical paths to be tested for
status. This set of 20 logical paths is determined by the control unit
image ID as shown in FIG.  4A, together with the image-ID count of the Link
Header 404, as shown in  FIG. 43. Examples of a basic TIR and an extended
TIR are both described below  25 with reference to FIG. 5. A TIR 500, as
shown in FIG. 5, includes fields  with the same names and byte lengths as
basic TIN 300 depicted in FIG. 3,  including an SB-2 Header 502 and a Link
Header 504. In addition to the  fields it has in common with basic TIN 300,
TIR 500 also includes a Link  



Payload 506. Link Header 504 includes a link control field (not shown) 30
that specifies the test initialization result. Link Payload 506 contains  a
logical path field, which distinguishes a basic TIR from an extended  TIR,
and which is described below in detail with reference to FIGS. 6A and  6B.
35 If a channel sends a basic TIR, the control unit image ID field of  SB-2
Header 502 is the same as the control unit image ID received in the  TIN.
The channel image ID field of SB-2 Header 502 is set to zero and  ignored
by the control unit. If a control unit sends the basic TIR, the  channel
image ID field in the SB-2 Header is the same as the channel image 40 ID
field received in the TIN and the control unit image ID field in the  SB-2
header is set to zero and ignored by the channel. WO 2004/012093
PCT/GB2003/003116  10 If a channel sends an extended TIR, the control unit
image ID of  SB-2 Header 502 is the same as the control unit image ID
received in the  extended TIN 400. The channel image ID field of SB-2
Header 502 is set to  zero and ignored by the control unit. If a control
unit sends an extended 5 TIR, the channel image ID in the SB-2 Header is
the same as the channel  image ID received in the extended TIN, and the
control unit image ID in  the SB-2 Header is set to zero and ignored by the
channel. One example of the format of a logical path field 600 in the Link
10 Payload 506 of a basic TIR is depicted in FIG. 6A. Logical path field
600  is. an 8 word or 32-byte field indicating whether each of the 256
possible  logical paths from the logical images of the node that received
the TIN is  considered established with the node that sent the TIN. Each
bit in logical path field 600 corresponds to a logical image ID, and is set
to  15 one if that logical path is established and set to zero otherwise.
Referring to FIG. 6B, one example of the format of a logical path field 602
in the Link Payload 506 of an extended TIR is depicted. By way  of example,
logical path field 602 may vary in length between 32 and 8128  20 bytes.
The contents of the logical path field specify the logical paths  that are
recognized as being established by the node that received extended TIN 400,
and which correspond to the range of logical image IDs  specified in the
received extended TIN. In the example shown in FIG. 6B,  logical path field
602 is in an extended TIR returned in response to a TIN 



25 specifying the maximum image-ID count (i.e., a maximum range of 254
logical. image IDs). The first 256 bits (words 0 through 7) relate to the
set of logical paths corresponding to the first logical image ID of the
node that sent the TIN, bits 256-511 relate to the set of logical paths
corresponding to the second logical image ID, and subsequent groups of 256
30 bits likewise relate to sets of 256 logical paths corresponding to
consecutively increasing logical image IDs. The bit corresponding to a
logical path is set to one if that logical path is established and is set
to zero otherwise. 35 Although it is believed that this embodiment provides
sufficient  information in a single extended TIN to receive the relevant
status  information for the vast majority of cases, there may be rare
scenarios  that require the sending of a second extended TIN. For example,
a node  which sends an extended TIN in a FICON environment may have up to
256 40 logical images which require testing, but the image-ID count
indicates a  range of only 254 logical images. In the rare cases when the
sending node  has more than 254 logical images requiring testing, a first
extended TIN WO 2004/012093 PCT/GB2003/003116  11 could request state
information for the first 254 logical images and a  second extended TIN
could request status of the remaining logical images.  Even in these rare
cases, the number of TIN packets required to request  state information is
an improvement over the basic TIN method by a factor  5 of over 100. One
embodiment of the logic associated with forming and sending an  extended
TIN is described in detail with reference to FIG. 7. Initially,  node 1
receives an initiative from, for instance, node 2 to send a TIN 10 700.
This initiative may be prompted by an event such as a notification  of a
state change in node 2 when one or more logical paths are indicated  as
being established between node 1 and node 2. In other instances, the
initiative may be received from the fibre channel switch fabric or a third
node. If node 1 does not support an extended TIN 702 each logical image 15
of node 1 sends a basic TIN in which the image-ID count is set to zero
704. If node 1 does support an extended TIN 702, and if the number of  node
1 logical images having logical paths does not exceed one 706, each  node 1
logical image sends a basic TIN in which the image-ID count is set  



to zero 704. 20 If, on the other hand, node 1 does support extended TIN
packets 702,  and if there are more than one node 1 logical images that
have logical  paths 706, node 1 forms and sends an extended TIN 708. This
extended TIN  includes a logical image ID set to the first node 1 logical
image to be 25 tested and an image-ID count set to the range of node 1
logical images to  be tested 708. One embodiment of processing of
information after a TIN is sent is  depicted in FIG. 8. In particular, FIG.
8 depicts one embodiment of 30 processing steps performed in response to a
node receiving a TIN. Node 2  receives an extended or basic TIN from node 1
800. If node 2 does not  support extended TIN packets 802, node 2 sends a
basic TIR with a link  payload byte size of 32 in response to the received
TIN 804. A basic TIR  is also sent 804, if node 2 supports extended TIN
packets and if the 35 received TIN is not an extended TIN (i.e., the
image-ID count is zero).  If node 2 supports extended TIN packets and the
received TIN is an  extended TIN (i.e., the image-ID count is greater than
zero), then node 2  forms and sends an extended TIR to node 1 808. This
extended TIR includes 40 a link payload byte count of (1 + image-ID count
of the received TIN)*32. WO 2004/012093 PCT/GB2003/003116  12 One
embodiment of the logic related to receiving a TIR is described  below with
reference to FIG. 9. Node 1 receives an extended TIR from node  2 900. If
node 1 does not support extended TIN and TIR packets 902, node  1 processes
a basic TIR with a link payload byte size of 32 904. If node 5 1 supports
extended TIN and TIR packets 902, and if an extended TIN was  not sent by
node 1 906, then an error condition results 908. Returning to the inquiries
described above, if node 1 supports  extended TIN and TIR packets 902, and
if an extended TIN was sent 906, 10 then node 1 processes the extended TIR,
which includes a link payload size  between 32 and 8128 bytes 910. If node
2 does not support extended TIN  and TIR packets, it sends a basic TIR. in
this case, node 1 may regard  the basic TIR as an extended TIR with a link
payload size of 32 bytes 910. 15 Thereafter, the number of logical paths
verified is checked. If  256*(1 + image-ID count) logical paths are not
verified by node 1 912,  



then node 1 forms and sends another TIN to verify the other logical paths
914. If, on the other hand, 256*(1 + image-ID count) logical paths are
verified by node 1 912, then the procedure is completed 916. 20 Described
in detail above is an enhanced capability for  communicating state
information of nodes in a network computing  environment. In one example
described herein, the node sending extended  TIN 400 is a channel and the
node receiving the extended TIN is a control 25 unit. In other embodiments,
the sending node can be a control unit, and  the receiving node can be
channel. The nodes can also both be channels if  one channel is emulating a
control unit. Furthermore, the nodes can be  both control units, if one
control unit is acting as a channel. 30 An embodiment of the present
invention can be included, for example,  in an article of manufacture
(e.g., one or more computer program products)  having, for instance,
computer usable media. This media has embodied  therein, for instance,
computer readable program code means for providing  and facilitating the
capabilities of the present invention. The article 35 of manufacture can be
included as part of the computer system or sold  separately. Additionally,
at least one program storage device readable by  machine, tangibly
embodying at least one program of instructions 40 executable by the
machine,. to perform the capabilities of the present  invention, can be
provided. WO 2004/012093 PCT/GB2003/003116  13 The flow diagrams depicted
herein are provided by way of example.  In other embodiments, there may be
variations to these diagrams or the  steps (or operations) described
herein. For instance, in certain cases,  the steps may be performed in
differing order, or steps may be added, 5 deleted or modified. All of these
variations are considered a part of the  present invention as recited in
the appended claims. Although preferred embodiments have been depicted and
described in  detail herein, it will be apparent to those skilled in the
relevant art  10 that in other embodiments various modifications,
additions, substitutions and the like can be made. For example, the
extended TIN and extended TIR  processes described herein are not limited
to a FICON-based network.  



These processes could be employed in another environment where state
information is communicated between nodes. WO 2004/012093 PCT/GB2003/003116
14 CLAIMS  1. A method of ascertaining state information in a network, said
method  comprising: 5 forming an extended query at a first node requesting
state  information from at least one logical image of a second node,
wherein the  extended query comprises a single query requesting the state
information  for a plurality of logical images of the first node; and 10
sending the extended query from said first node to said second node.  2.
The method of claim 1, wherein said requesting state information  comprises
requesting status of a plurality of logical paths previously 15 established
between the plurality of logical images of the first node and  the at least
one logical image of the second node. 3. The method of claim 1, wherein
said forming comprises forming said  extended query to have a logical image
identification and a logical image  20 count, wherein said logical image
identification specifies a first logical  image of the plurality of logical
images of the first node having a plurality of logical paths previously
established to the second node and  said logical image count specifies a
range of the plurality of logical  images, wherein said first logical image
and said range specify a set of  25 logical images. 4. The method of claim
1, further comprising forming an extended  response at the second node,
responsive to the extended query from. the  first node, wherein said
extended response includes state information of 30 the at least one logical
image of the second node. 5. The method of claim 1, wherein said forming
comprises forming the  extended query responsive to an initiative sent from
one of the second  node, a third node and a fibre channel switch fabric,
wherein said 35 initiative directs the first node to send a query to the
second node  requesting state information. 6. A system for ascertaining
state information in a network, said  



system comprising: 40 means for forming an extended query at a first node
requesting state  information from at least one logical image of a second
node, wherein the WO 2004/012093 PCT/GB2003/003116  15 extended query
comprises a single query requesting the state information  for a plurality
of logical images of the first node; and means for sending the extended
query from said first node to said  5 second node. 7. The system of claim
6, wherein said means for forming comprises  means for forming said
extended query to request status of a plurality of  logical paths
previously established between the plurality of logical 10 images of the
first node and the at least one logical image of the second  node. 8. The
system of claim 6, wherein said means for forming comprises  means for
forming said extended query to have a logical image 15 identification and a
logical image count, wherein said logical image  identification specifies a
first logical image of the plurality of logical  images of the first node
having at least one logical path previously  established to the second node
and said logical image count specifies a  range of the plurality of logical
images, wherein said first logical image 20 and said range specify a set of
logical images. 9. The system of claim 6, further comprising means for
forming an  extended response at the second node, responsive to the
extended query  from the first node, wherein said extended response
includes state 25 information of the at least one logical image of the
second node. 10. The system of claim 6, wherein said means for forming
comprises  means for forming the extended query responsive to an initiative
sent from  one of the second node, a third node and a fibre channel switch
fabric, 30 wherein said initiative directs the first node to send a query
to the  second node requesting state information. 11. At least one program
storage device readable by a machine, tangibly  embodying at least one
program of instructions executable by the machine  35 to perform a method
of ascertaining state information in a network as claimed in any one of
claims 1 to S. 


