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INFORMATION TECHNOLOGY -
HIGH-PERFORMANCE PARALLEL INTERFACE -

Part 6: Physical Switch Control (HIPPI-SC)

FOREWORD

— N —

T
u

hternational Standard ISO/IEC 11518-6 was prepared by subCommittee 25: Interconnectio
f information technology equipment, of ISO/IEC joint technical committee 1: Informatio
bchnology.

his second edition cancels and replaces the first edition published in 1996. The changes ar,
pward compatible and consist mainly of a local-address self-discovery method detailed i
gnnex B.3.

his publication has been drafted in accordafce with the ISO/IEC Directives, Part 3.

50/IEC 11518 consists of the following“parts, under the general title Information technology
ligh-Performance Parallel Interfacet

\Texes A and Bare forimformatiomonty:

ISO (International Organization for Standardization) and IEC (International Electrotechnical Commission) for
the specialized system for worldwide standardization. National bodies that are members of ISO_or)IE

participate in the development of International Standards through technical committees established\by the
respective organization to deal with particular fields of technical activity. ISO and IEC technical-committeds
collaborate in fields of mutual interest. Other international organizations, governmental and non-govérnmentql,

in liaison with ISO and IEC, also take part in the work.

In the field of information technology, ISO and IEC have established a joint technical commijtte€e, ISO/IEC JTC
Draft International Standards adopted by the joint technical committee are circulated to national bodies f
voting. Publication as an International Standard requires approval by at least 75 % of*the national bodig
casting a vote.

Attention is drawn to the possibility that some of the elements of this InternationalStandard may be the subje¢

of patent rights. ISO and IEC shall not be held responsible for identifying any or{all'such patent rights.

Part 1: Mechanical, electrical,”and signalling protocol specification (HIPPI-PH)
Part 2: Framing Protocoel(HIPPI-FP)

Part 3: Encapsulation)of ISO/IEC 8802-2 (IEEE Std 802.2) Logical Link Control Protoc
Data Units (HIPPI-LE)

Part 4: Mapping.of HIPPI to IPI device generic command sets (HIPPI-IPI)
Part 5: Memory Interface (HIPPI-MI)

Part 6:_Rhysical Switch Control (HIPPI-SC)

Part.8:MMapping to Asynchronous Transfer Mode (HIPPI-ATM)

Rart 9: Serial Specification (HIPPI-Serial)

>

"n = .

—~

=)
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INTRODUCTION

This part of ISO/IEC 11518 defines the control for HIPPI physical layer switches. HIPPI by
itself is an efficient simplex high-performance point-to-point interface. The physical switch
control allows the interconnection of multiple HIPPI based equipments with HIPPI physical
layer switches.

Characteristics of this HIPPI physical switch control protocol include:

P 4 lo +lo. F ol al - - alal
SUPPUTL TUT UULIT SUUTULT IUUlIIIH alfu ucolliatlvull aulultoott o,
- I-Fields and CCls can span multiple physical layer switches within a fabric;

4 when a Destination end-point receives a packet, it can easily manipulate the |J-Field
received to return a reply packet to the Source;

- support for physical layer switches with differing numbers of ports, all within the samg
fabric;

- specified reserved addresses to aid address self-discovery, switch- management, and
switch control.
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INFORMATION TECHNOLOGY -
HIGH-PERFORMANCE PARALLEL INTERFACE -

Part 6: Physical Switch Control (HIPPI-SC)

his part of ISO/IEC 11518 specifies a control for physical layer switches using the\ Kigh
erformance Parallel Interface (HIPPI), a high-performance point-to-point interface between
ata-processing equipment. This part of ISO/IEC 11518 does not protect against error
imtroduced by intermediate devices interconnecting multiple HIPPI-PHs.

[2]

he purpose of this part of ISO/IEC 11518 is to facilitate the development and use of th
IPPI in computer systems by providing common physical switch contrel) It provides switc
ontrol structures for physical layer switches interconnecting computéers, high-performanc
isplay systems, and high-performance, intelligent block-transfer(peripherals. This part ¢
IBO/IEC 11518 also applies to point-to-point HIPPI topologies.

[©]

— O I

Normative references

he following normative documents contain provisions:which, through reference in this tex
onstitute provisions of this part of ISO/IEC 11518. For dated references, subsequer
mendments to, or revisions of, any of these publications do not apply. However, parties {
greements based on this part of ISO/IEC 11518-are encouraged to investigate the possibilit
f applying the most recent edition of the normative documents indicated below. For undate
references, the latest edition of the normative document referred to applies. Members of IE
nd ISO maintain registers of currently valid International Standards.

(VO O -«

IBO/IEC 11518-1:1995, Informatien- technology — High-Performance Parallel Interface
art 1: Mechanical, electrical, and)signalling protocol specification (HIPPI-PH)

Definitions and conventions

.1 Definitions

or the purposé€s)of this part of ISO/IEC 11518, the following definitions apply.

ondition of the HIPPI-PH when data transfers from a Source end-point to a Destination eng
oint are possible

3.1.2

connection control information (CCI)

a parameter sent as part of the sequence of operations establishing a connection from a
Source to a Destination

3.1.3
end-point
the equipment at either end of the fabric for a particular connection

3.1.4
destination
the equipment at the end of the interface that receives the data
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3.1.5
destination end-point
the equipment at the end of the fabric that receives the data

3.1.6
fabric
a group of one or more physical layer switches that can be traversed with one I-Field

Ld
T

32-bit field that is sent as part of the sequence of the physical layer operations establishing
connection from a Source to a Destination

.1.8

interface
the set of protocols and control signals used to connect a Source and Destination, as defined
y HIPPI-PH

ithin a fabric, an interface connects an end-point to a switch or a switeh to a neighbouring
witch.

1.9

ogical Address
n address stored in an I-Field that uniquely identifies a Déstination end-point or set of eng
oints

.1.10
ibble
4-bit entity

A.11

ptional

features that are not required by this part of ISO/IEC 11518. However, if any optional featur
efined by this part of ISO/IEC 11518 is implemented, it shall be implemented according t
this part of ISO/IEC 11518

O O

.1.12
acket
data set, as defined-by-HIPPI-PH, sent from Source to Destination. A packet is composed d
ne or more bursts

—n

.1.13

hysical layer-switch
device which allows a single HIPPI physical layer interface to switch between multiple HIPH
hysicallayer interfaces without involving protocols above the HIPPI Mechanical, Electrica],
nd Signalling Protocol Specification (HIPPI physical layer)

3tt4
source
the equipment at the end of the interface that transmits the data

3.1.15
source Address
an address stored in an I-Field that uniquely identifies a Source end-point or set of end-points

3.1.16
source end-point
the equipment at the end of the fabric that transmits the data
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3.1.17

source routing
a means of packet routing whereby the Source end-point specifies the action of each switch
on the way to the Destination

3.2 Editorial conventions

In this part of ISO/IEC 11518, certain terms that are proper names of signals, state
mnemonics, or similar terms are printed in uppercase to avoid possible confusion with other
uses of the same words (for example, REQUEST). Any lowercase uses of these words have
tIIU IIUIIIIcli tUb;lllibdi Ellu“b;l IIIUdII;IIg.

number of conditions, sequences, parameters, events, states, or similar terms are-printe
ith the first letter of each word in uppercase and the rest lowercase (for example;.Source).
ny lowercase uses of these words have the normal technical English meaning.

CCI and I-Field formats

.1 Format

he connection control information (CCIl) shall be used for controlling HIPPI physical layg
witches. Within ISO/IEC 11518-1 (HIPPI-PH) the CCI is used asthe I-Field, and is asserte
n the HIPPI-PH Data Bus during a connection sequence. The’format of the CCI (I-Field) i
hown in figure 1. Examples of CCIl and I-Field usage for routing are contained in annex A.

Y = Locally Administered (bit 31) = 0 designates that\the I|-Field is defined by this part g
IBO/IEC 11518. L =1 designates that the rest “of the I-Field, bits 30 -0, are locall
gdministered and are not defined by this part of {SO/IEC 11518.

<

U = Vendor_Unique (bits 30,29). The coniénts of the Vendor_Unique bits are not defined i
nis part of ISO/IEC 11518. Switches shallpass these bits unmodified to the Destination.

—
>

OTE 1 These bits are available for providing signals to Destinations. Such signals can be used to modify th
estination's behaviour or supply it with additional information on the purpose of the attempted connection.

lwibzd

V = Double-wide (bit 28) = 0 designates that the Source is using the 800 Mbit/s data rat
ption (DATA BUS is 32 bits \wide as defined in HIPPI-PH); the switch shall connect throug
able-A. W = 1 designate$ that the Source is using the 1 600 Mbit/s data rate option (DAT
US is 64 bits wide); the_switch shall connect through both Cable-A and Cable-B.

oo <
P> ()]

NOTE 2 The W bit isCused in conjunction with the INTERCONNECT signals on Cable-A and Cable-B. TH
NTERCONNECT signals; as defined in HIPPI-PH, tell a switch or end-point that the cable is physically attached
ap active HIPPI porty, The W bit is used to tell the switch, or Destination end-point, whether or not Cable-B is bein
used in particulariconnection.

Cl

= Direction (bit 27) = 0, designates that the right-hand end (least significant bits) of th
outing=Control field shall be the current sub-field. D =1 designates that the left-hand en
most significant bits) of the Routing Control field shall be the current sub-field.

A-n
[o NN )]

OTE 3 When a reverse path exists, a Destination end-point may return a reply to a received packet by simp
using the same I-Field that it received with the D bit complemented. For this to work correctly with source routing
(PS = 00) the return path must be symmetrical with the forward path.

PS = Path Selection (bits 26, 25). Used to select either (1) a source route (i.e., a specific
route through the switches, with output port numbers specified for each switch) or (2) to
specify the Logical Address.

00 = source routing: Source selects the route through the switches.

01 = Logical address: Switches select the first route from a list of possible routes.
10 = reserved
11 = logical address: Switches select a route.

n O =

—

)

o
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C = Camp-on (bit 24) = 0 specifies that the switch shall reply with a connection reject
sequence if unable to complete the connection. C = 1 specifies that the switch shall attempt to
establish a connection until either the connection is completed or the Source aborts the
connection request.

Camp-on is used by the Source to tell a switch to wait for the selected path (or paths) to
become available, i.e., the switch should not generate a rejected connection sequence
because the selected path is busy. The algorithm used by a switch to select among multiple
Sources camped-on to a single Destination is implementation-specific and is not specified in
this part of ISO/IEC 11518.

OTE 4 A HIPPI rejected connection has a different set of meanings depending on whether or not the Camp-gn
f@ature is being used. See clause B.1 for details.

.2 Source routing

hen PS = 00 (i.e., source routing) the Routing Control field shall be split into"multiple suk
flelds, with the size of each sub-field dependent upon the size of the switch that is using i}.
he number of bits in the sub-field is described as [Log,N] where N is the\switch size. Fqg

xample, a 16 by 16 switch would use a 4-bit sub-field.

=

hen D = 0, a switch shall use the current sub-field (right most/bits of the Routing Contrgl
fleld) to select the switch output port. The switch shall right shift\the Routing Control field by
the number of bits in the sub-field, and shall insert the switchyinput port number in the left
ost bits of the Routing Control field. See figure 2.

[oX

hen D = 1, the same actions occur except that the current sub-field shall be at the left en
f the Routing Control field. The Routing Control fiéld’shall be shifted left, and the input pof
umber shall be inserted at the right end of the Routing Control field. See figure 3.

—

switch shall not alter the I-Field except when PS=00, and then, only the Routing Contrgl
fleld shall be modified.

.3 Logical address

(@)

hen PS =01 or 11 (i.e., logical) address) the Routing Control field shall be split into tw
12-bit fields. One 12-bit field.specifies the address of the Destination end-point(s), the othg
pecifies the address of the~Source end-point. When the direction D bit = 0, the right-han
12 bits shall specify the Pestination end-points Logical Address and the left-hand 12 bits sha]l
pecify the Source end-points Logical Address (see figure 4). When D =1, the opposite is
true (see figure 5).

Q=

.4 Reserved Logical Addresses

art of the \range of logical addresses is reserved to designate the addresses of network
ervices\whose location in the network may vary, and for other network management
functions. All others are available for assignment to specific Destinations. The logic
ddresses assigned at the time this part of ISO/IEC 11518 was approved include the foIIowinF
(

hown in hexadecimal notation).
NOTE 5 Later registrations will be added as an addendum to this part of ISO/IEC 11518.

F90 — FBF Trial self-discovery addresses. These addresses are reserved for an iterative
address self-discovery algorithm. F9x tests the low-order 4-bit nibble, FAx tests
the middle 4-bit nibble, and FBx tests the high-order 4-bit nibble, of the switch
port's logical address. If the low-order 4-bit nibble of the trial self-discovery
address (i.e., the "x" in Fnx) matches the selected nibble in the switch port's
logical address, then the switch shall establish a connection back to a HIPPI
Destination that is paired with the HIPPI port requesting the connection, i.e., a
loopback. If the trial self-discovery nibble values are not equal, the switch shall
reject the connection. For example, if the logical address for port "J" is "xyz"
where "x", "y", and "z" are 4-bit nibbles, then loopback connections shall be made
when trial logical addresses F9"z", FA"y", and FB"x" are used. (See B.3.3 and
B.3.5.) Support of this feature is optional.
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Bit 31 23 15 7 0
[ O e e I
Ll VU (W|D| PS |C Routing Control
Figure 1 — CCI and I-Field format
1 = | ——
Fog
31 23 15 7 0
N I [ e e e () o
Input
to the |6 VU \w Ig Zg c Other routing information Iges
switch XX | X X or
Output
rom the |6 VU w Ig Eg C| Source Other routing information
switch XX | X X Port
Figure 2 — I-Field with source routing, D = 0, and 16 by 16 switch
— LogzN[—
31 23 15 7 0
N I I P A e N N N N N R I
Input
to the |6 VU \w ? Zg c Igestt Other routing information
switch XX | X X or
Output
rom the la U W ? gg C Other routing information Sg“r‘t:‘
switch XX 1 X X or
Figure 3 — I-Field with source routing, D = 1, and 32 by 32 switch
31 23 11 0
[ T N ¢ L1 O e e e e B B I
L1 VU WD PSUC Source Address Logical Address
0] xx [x|[0] x¥)|x
Figure 4 - I-Field with logical addressing and D = 0
31 23 11 0
[ N el N N (N O
LY VU (W[D| PS |C .
0l x Ix|1] x1 |x Logical Address Source Address

Figure 5 — I-Field with logical addressing and D = 1

FCO — FDF Reserved for local use

FEO Messages pertaining to switch configuration, including HIPPI-LE Address Resolution

requests as described in RFC 1374 "IP and ARP on HIPPI" [1].
FE1

All IP protocol traffic conventionally directed to the IEEE 802.1 broadcast address as
described in RFC 1042 "Standard for IP transmission over 802 networks" [2].

FE2 RFC 1112 Host extensions for IP multicasting Class D addresses not assigned below

[3].
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FE3 RFC 1131 OSPF specification All Routers (Class D address 224.0.0.5) [4].

FE4 RFC 1131 OSPF specification All Designated Routers (Class D address 224.0.0.6) [4].
FE5 — FE7 Reserved

FE8 ISO/IEC 9542:1988 CLNP ES-IS all ES's [5].

FE9 ISO/IEC 9542:1988 CLNP ES-IS all IS's [5].

FEA ISO/IEC 10589:1992 IS-IS all Level 1 IS's [6].

FEB ISO/IEC 10589:1992 IS-IS all Level 2 IS's [6].

b i I i I e |

—]

C

EC ISO/IEC 15802-3:1998, clause 8, MAC Bridging flooding. [7].

ED ISO/IEC 15802-3:1998, clause 8, Bridging Spanning Tree Protocol. [7].
EE Embedded switch management agent. Support of this feature is optional.
EF — FFC Reserved

FD Loopback logical address for switches to use when probing other switchies. Support g
this feature is optional.

—

FE Loopback logical address for hosts to use when probing switches for the host's logical
address. This value is reserved for the establishment of a conn€etion back to a HIPH
Destination that is paired with the HIPPI Source requesting the ‘connection. (See B.3.p
and B.3.5.) Support of this feature is optional.

FF Unknown or unassigned address. This value should (never be used to address R
Destination or Destinations. It can be used to indicatéthat the Source is unaware of ifs
Source Address in the CCI, or to signify an unknewn Logical Address in higher layg
protocols. A HIPPI-SC switch may alter the I-Field} substituting a valid Source Addresis
for this value. Support for this address substitutien is optional. Such substitution may be
used to aid in discovery of a system's logical switch address by higher layer protocolg.
(See B.3.1, B.3.2, and B.3.5.)

—

he protocols used to access these services' and the means whereby these services keep
ack of their configuration of the network are outside the scope of this part of ISO/IEC 11518

Switch behavior

HIPPI physical switch has. input ports (attachments to HIPPI Sources) and output ports
attachments to HIPPI Destinations). These HIPPI ports shall conform to either the HIPPI-PH
r HIPPI-Serial specifications. This clause defines how an HIPPI physical switch behaves with
bgards to the states~of~the HIPPI-PH control signals on the input and output ports for p
articular connection.operation.

.1 Use of INTERCONNECT signals

s definedYin HIPPI-PH, each switch input port and output port shall generate an
NTERCONNECT signal when that port is "on-line"; i.e., powered on and enabled for HIPH

— —

slignal and shall use this signal to validate all other HIPPI control signals.

onnections. Each switch input and output port shall monitor the received INTERCONNEC

NOTE 6 A switch port may deassert the INTERCONNECT signal when that port is disabled for maintenance or

d

iagnostics.

5.2 CLOCK signal

The HIPPI CLOCK signal generated by the switch output port (a HIPPI Source) shall be
continuous and shall conform to the HIPPI-PH specification at all times.

5.3 Connection request successful

Once a connection is completed the switch shall be transparent, with the exception of switch
induced latency, to the HIPPI signal sequences.

NOTE 7 The switch acts as a repeater under the constraints imposed by 7.9 of ISO/IEC 11518-1, and can change
the number of idle words between bursts or packets.
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5.4 Breaking a connection

Either the Source end-point or the Destination end-point may break a connection.

5.4.1 Source deasserts REQUEST

When the Source end-point deasserts the REQUEST signal, the switch shall break the
connection. The switch shall not wait for the Destination end-point to deassert the CONNECT
signal to break the connection. The Source end-point will see the CONNECT signal go false
regardless of Destination end-point actions.

OTE 8 This immediate disconnection frees the associated input port for the next connection-request~Th
aximizes the efficiency of the HIPPI attachment by allowing the Source end-point to make a new connectid
ithout waiting for the propagation delay and the Destination end-point disconnect turn-around time.

=7

.4.2 Destination deasserts CONNECT

hen the Destination end-point deasserts the CONNECT signal, the connection through th

witch shall be broken. The switch shall not wait for the Source end-point to deassert th
EQUEST signal to break the connection. The Destination end-point will see the REQUES
ignal go false regardless of Source end-point actions.

D

=

5.4.3 INTERCONNECT false

—

I{ the INTERCONNECT signal, received by either the switeh input port or the switch outpy
ort, goes false during any stage of a connection then the{Connection through the switch shdl
e broken.

OO0

5.5 Connection request unsuccessful

Gonnection requests can be unsuccessful due_to:

unavailable Destination end-points;

unavailable fabric resources;

errors.
5.5.1 Down-stream connection reject

rejected connection sequence can be initiated by either a down-stream switch or th
estination end-point. A yrejected connection sequence shall be propagated through th
witch without changé\When the switch detects the CONNECT signal is false, at the end ¢
ne sequence, the cennection through the switch shall be broken.

T ©

= 0 O
=

§5.5.2 Switch-generated connection reject

The switeh)input port logic shall initiate a rejected connection sequence to the Source end
goint, and-shall not complete the connection through the switch, in the following situations:

-4 Cwhen the selected output port(s), or Destination end-point, does not exist or is
unava;:ab:a. rUI GI\CIIII}J:U, VVhGII thU :I‘l

output port is false;

H ] H oA o ] rS
STYITar TCUTTVOU Uy UTC  STITUIT

— when the selected output port(s) is(are) busy, i.e., connected to some other port, and
Camp-on = 0;

— when a data parity error is detected on the I-Field while connecting through this switch.
The switch is not obligated to check the I-Field parity after the REQUEST signal has been
propagated through the switch;

— when the I-Field Path Selection (bits 26, 25) specifies an addressing mode not supported
or disabled;

— when the I-Field Path Selection (bits 26, 25) specifies logical addressing, and the
Destination logical address is not mapped to any physical output port;


https://standardsiso.com/api/?name=58a77ce2c8d953d63400e039545de503

12— 11518-6 © ISO/IEC:2000(E)

— when the I-Field Double-wide (bit 28) selection conflicts with the switch capabilities or the
end-point capabilities. Clause B.2 discusses such conflicts;

— when the I-Field Locally Administered (bit 31) selection is not supported by the switch.
5.5.3 Connection request contention

When two or more input ports vie for the same output port only one input port can "win". The
winner shall be connected through the switch. The loser(s) shall either wait for the output port
to become available (i.e., Camp-on =1), or the input port(s) shall generate a rejected
connection sequence (i.e., Camp-on = 0).
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Annex A
(informative)

Routing with the CCI and I-Field

A.1  General example

=0 0 O =

T
[o

(o

V
t
W

gnd-point to return a reply by’ simply using the same I-Field that was received with thge

A.2 Source routing

he CCI and [-Field are used to control HIPPT physical layer swiiches, supporiing in
nterconnection of many HIPPI devices. Figure A.1 is an example of a small general
onfiguration that will be used to describe the operation of the CCI and I-Field as specified i
lause 4. Three hosts, A, B, and C, are shown, but there will probably be many more’hos
onnected in an actual configuration. The switching fabric is the interconnectionmechanismn,
h this example the four switches and the interconnecting HIPPI links.

Switch 1 Switch 2 Switch 3

@::12 =36=89

Switch 4

A

Y

A

Figure A.1 — Physical layer switch example

=)

wo types of operation are specified:" (1) source routing, and (2) logical address. The directio
f interpretation of the Routing, Centrol field is also under user control, allowing a Destinatio

-

irection bit complemented:

Vith source rogting, the Source end-point specifies the action of each switch on the way t
ne Destination-"For example, to go from host-A to host-B, host-A could specify 2, 6, 9. Thi
ould result/in switch-1 selecting output port-2, switch-2 selecting output port-6, and switch-

1 WO O

electing.output port-9. Alternatively, host-A could have specified 7, 5, 9 to go through switch
instead of switch-2.

or_connection or packet routing, this involves an end-point (the "originator" or "Sourcel)

h

aving to know the physical route to a particular Destination before a connection can be

established. When using multiple switches (where the switches have no intelligence with
regards to network routing), the Source has to establish the entire physical route for a given

c
h
c

onnection. Source routing can often facilitate low latency connections because the switches
ave no burden of decision making during the connection process. However, source routing
an be unattractive for a configuration with the following features:

a) large and/or dynamic configuration (the hosts must keep track of the interconnection

configuration);

b) "blocking" configuration (there is a path to the Destination available, but it is not the one

specified, and the one specified is unavailable);

C) no mechanism that allows a node to "discover" the addresses and associated routes for

other nodes.
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Source routing can be very valuable for diagnostics. By specifying a particular path,
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a

diagnostic program can determine if that path is operable. Source routing can also be
attractive when certain paths are more desirable to use than other paths based on criteria that

the switches are unaware of, for example, usage costs associated with particular links.

When using source routing with the CCI and I-Field as specified in clause 4, PS = 00 and th
Routing Control contains the route information. The eight high-order bits of the I-Field will b
called Ctl. If the switches are 16 x 16 switches using 4-bit addresses, and the direction b
(D) =0, then to go from host-A to host-B through switch-2, host-A would set th

ne low order 4 bits (the low order because D=0, 4 bits because the switch size = 16 x 16)~an
onnects input port-1 to output port-2. It also shifts the Routing Control field of the I-Figld t

Vhen received at switch-2, the I-Field will be Ctl, 1, x, x, x, 9, 6. Likewise, when it'reache

I
t
G
t
\
gwitch-3 it will be Ctl, 3, 1, x, x, x, 9. When it reaches host-B, it will be Ctl, 8, 3, 1\, %, x, x.

N summary:

tl=L = 0 (not a locally administered I-Field)
VU = xx (Vendor Unique bits ignored)
W = x (this example is not concerned with width)

D = 0 (direction bit)
PS = 00 (source routing)
C = x (this example is not concerned with Camp-on)
At A and input to switch-1: I-Field =\Ctl, x, x, x, 9, 6, 2
At input to switch-2: I-Field= Ctl, 1, x, x, x, 9, 6
At input to switch-3: I-Field = Ctil, 3, 1, x, x, X, 9
At host-B: I-Field = Ctl, 8, 3, 1, x, x, X
Host-B can send a reply packet back to ho§i-A by complementing the D bit (direction) in th
(il field. Now the switches will use the lefttmost bits of the Routing Control field as the outpd
port selector, shift the Routing Controkfield to the left, and insert the input port on the righ

gnd. In summary, it would look like:

¢tl = L = 0 (not a locally administered I-Field)
VU = xx (Vendor Uniquetbits ignored)
W = x (this example is-not concerned with width)
D = 1 (direction bit Note that it changed)
PS = 00 (source reuting)

C = x (this example is not concerned with Camp-on)

ne right and inserts switch-1's input port number in the left end of the Routing Controf field.

e
e
it

ff

— =+ D

At B and input4oyswitch-3: I-Field = Ctl, 8, 3, 1, x, x, X
At input to switch-2: I-Field = Ctil, 3, 1, x, x, X, 9
At input te~switch-1: I-Field = Ctl, 1, x, x, x, 9, 6
At host=A: I-Field = Ctil, x, x, x, 9, 6, 2
[«

number of bits used by each switch will be determined by the switch size. For example,

witches other than the 16 x 16 switches of the example can also be used. In that case thE

64 x 64 switch will use 6 bits for selection of its output port, shift off 6 bits, and add in 6 bits of

input port number.

Mixing switches of different sizes in the same fabric also works. Each switch uses, and shifts,

the appropriate number of bits.

This use of the Routing Control field assumes that all of the cabling is symmetrical. Because

the backwards path is not guaranteed to be available,

a) host-B can use the received I-Field as described above with multiple tries or Camp-on, or

b) host-B can use an alternate path which must be determined by other means, for example

a look-up table.
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The reverse path problem is minimized with a system running under the following rules:

— a fabric-wide limit for maximum connection time. This will minimize the time it takes for a

particular path to become available;

— the switches have the capability of allowing connection requests to "camp-on" a particular

output port to wait for it to become available;

— the output port contention algorithm is fair.

A

— —

= <

n

=~ 0 0O o0 - = -0 — = T >

o0 (D

3 U loaical_add

ogical addresses specify where the packet is to be delivered, not the route to taketo.ge
nere. Source end-points use the same Logical Address to reach a particular host, no|matts
here the Source is located; note that this is not the case with source routing.

= ~+

[0

Vith logical addresses the intermediate switches are responsible for pickingvan appropriat
pute. The Path Selection bits of the I-Field tell the switches whether to

use only the first output port from a list of possible ports, or

to select any output port from the list of possible ports.

—

ence, the switches that use logical addresses must do the port selection as well as the po
witching, where source routing switches only need to do the port switching.

major advantage of using logical addresses is that<only the switches need to know the
hbric interconnection topology, and the hosts onlysneed to know the logical addresses.
ence, if a link or switch fails, the other switches cdn.route around it without the hosts having
b know about it or do anything special.

[oX

ogical addresses are specified in clause 42 PS =01 or 11 and the Routing Control fiel
ontains the address information. The Routing Control field contains two 12-bit fields, one fq
ne Source Address and the other forcthe Logical Address. The direction bit (D) specifig
hich field is which.

n =

he use of symmetrical cabling‘is’not necessary with Logical addresses, just the need for
ath back to the Source. Management is also easier since only the switches need to kno
ow to route among themselves, the hosts do not need to know the fabric interconnectio
onfiguration, and thereswill probably be many fewer switches than hosts. The switches ca
Iso use alternate paths 10 avoid congestion without having to go back to the Source host an
y another whole route:

O35 35 < D

ecurity is alsg, _enhanced by the fact that the switches control the routing and can exercis
ome control(via their look-up tables) over which paths are legitimate for certain hosts. On
bature that,is desirable is to have some way for the hosts to "discover" the Logical Address ¢
ne hostsyfor example, via a name server.

=~ D O

between the two is seen when a host is moved from one fabrlc end-point to another In this
case, the fabric-specific address would change but the host-specific address would not
change. There are advantages and disadvantages to both schemes.

It is envisioned that switches can be built to use look-up tables to house routing paths to
Destinations. A look-up table can be indexed using a 12-bit Logical Address. The look-up
table would be used to hold a possible route (or routes) for each Destination. The
management of the tables can be based on either of the addressing schemes: fabric-specific
or host-specific.
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A.3.1 Fabric-specific addresses

In the following example, the fabric-specific addresses specify fabric end-points. Several
schemes can be envisioned for fabric-specific addresses, but in this example the fabric-
specific addresses are further broken into a switch number and port number. The fabric-
specific address of host-A in figure A.1 is 1-1, host-B is 3-9, and host-C is 4-6. The eight high-
order bits of the I-Field are called Ctl.

If the direction bit (D) =0, then to go from host-A to host-B, host-A would set the I-

......... Q acHan Addraca o

pecified in the Logical Address (the 9 of 3-9), and selects output port:9."In summary:

¢tl =L = 0 (not a locally administered I-Field)

VU = xx (Vendor Unique bits ignored)

W = x (this example is not concerned with width)

D = 0 (direction bit)

PS = 01 or 11 (logical address)

C = x (this example is not concerned with Camp-on)

At host-A and input to switch-1: I-Field = Ctl, 1-1, 3-9

At input to switch-2: I-Field = Ctl, 1-1, 3-9

At input to switch-3: I-Field = Ctl, 1-1, 3-9

At host-B: I-Field = Ctl, 1-1, 3-9

Host-B can send a reply packet back to host-A by complementing the D bit (direction) in the
¢tl field. Now the switches will usethe left 12 bits of the Routing Control field as the Logictl
Address and the right 12 bits as the Source Address. (Note that the actions taken by th
receiving node are the same for both source routing and logical addresses.) In summary, ft
would look like:

¢tl =L = 0 (not a locallyladministered I-Field)

VU = xx (Vendor(Unique bits ignored)

W = x (this exdmple is not concerned with width)

D = 1 (direction bit Note that it changed)

PS = 01 or 11 (logical address)

C = x (this'example is not concerned with Camp-on)

At host=Bsand input to switch-3: I-Field = Ctl, 1-1, 3-9
At inputto switch-2: I-Field = Ctl, 1-1, 3-9
Atlnput to switch-1: I-Field = Ctl, 1-1, 3-9
ATNhOSTA: I-Fiefd = Ctf, 1-T, 3-9

Note that the fabric-specific address does not need to be explicitly broken into switch number
and port number fields, it could be all one field. Each switch still determines the path to take
to the final Destination, i.e., which output port to use.
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A.3.2 Host-specific addresses

In the following example, the host-specific addresses specify unique hosts. For example, the

1

2-bit host-specific Logical Address for host-A in figure A.1 could be hexadecimal "AAA". Both

host-B and host-C would use this address when establishing a connection with host-A. In the
following example, the host-specific address for host-B is hexadecimal "BBB". Note that the
host-specific addresses are independent of the fabric end-point addresses.

If hosts A and B have addresses "AAA" and "BBB", then to go from host-A to host-B, host A

el ot t L iald O AAA_RDRD ia—pacmac-that tha dixrantion TaX RV, VAZWN

OO < (N QD <

e > O T Y T2

h (it ithat itk ’~H tH it L
othHe—Setthe—Triera— Ot raNy oD (0 nS- asSurmocs- arat (o amocCTtoTT O — U T e hteeetve

t switch-1, switch-1 uses the low order 12 bits (the low order because D=0) as an index.inp

look-up table to obtain the possible output ports associated with the Logical Address.
witch-1 could determine that output port-2 can be used to reach Destination BBB. Switch-p
ould then use the same process to determine that it should use output port-9. Alternatively
witch-1 could have chosen to use output port-7; passing the connection throughCswitch-4 t
et to switch-3. In summary:

O .

tl=L = 0 (not a locally administered I-Field)
VU = xx (Vendor Unique bits ignored)
W = x (this example is not concerned with width)
D = 0 (direction bit)
PS = 01 or 11 (logical address)
C = x (this example is not concerned with Camp-on)

t host-A and input to switch-1: I<Field = Ctl, AAA, BBB

t input to switch-2: I-Field = Ctl, AAA, BBB

t input to switch-3: I-Field = Ctl, AAA, BBB

t host-B: I-Field = Ctl, AAA, BBB

ost-B can send a reply packet back to host-A“by complementing the D bit (direction) in the
tl field. Now the switches will use the left 12'bits of the Routing Control field as the Logictl
ddress and the right 12 bits as the Source Address. (Note that the actions taken by th
bceiving node are the same for all of the routing schemes described.) In summary, it would

pok like:

tl=L = 0 (not a locally administered I-Field)
VU = xx (Vendor Unique bits-ignored)
W = x (this example is nat.concerned with width)
D = 1 (direction bit Note‘that it changed)
PS = 01 or 11 (logi¢al address)
C = x (this example is not concerned with Camp-on)

t host-B and input to switch-3: I-Field = Ctl, AAA, BBB

t input to switeh-2: I-Field = Ctl, AAA, BBB

t input to switch-1: I-Field = Ctl, AAA, BBB

t host-AS I-Field = Ctl, AAA, BBB

ost:Specific addresses have the advantage that when hosts are moved from one fabric end-
oint\to another, the host-specific address does not change and hence the address tables i

need to be updated to reflect the new route to the host Some dlsadvantages of host- spec:|f|c
addresses might be longer fabric reconfiguration times to update the switch tables, and
problems with keeping the host-specific addresses unique (i.e., no duplicate addresses).

— Fabric-specific addresses have the advantages of guaranteeing address uniqueness and

quicker fabric reconfiguration.

— By specifying the address sub-fields of the I-Field as unpartitioned, the sub-fields can be

used for fabric-specific or host-specific addresses.
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A.4 Connections between fabrics

As defined in clause 4 the number of hosts available on a single fabric of HIPPI switches is
limited to 4096-112, or 3984. Also the fabric is limited to a single type of Path Selection at one
time, i.e., you cannot go part way through a fabric with a source route and then change over
to a logical address.

To go beyond 3984 connections, or to connect dissimilar fabrics, a gateway will probably be
required. The gateway would use higher layers in the HIPPI protocols to find an address, for
gxample, an IEEE 48-bit address (see HIPPI-LE), which would be translated to a new CCI and
[1Field for the next fabric.



https://standardsiso.com/api/?name=58a77ce2c8d953d63400e039545de503

11518-6 © ISO/IEC:2000(E) ~19 -

Annex B
(informative)

Implementation considerations

B.1 Special considerations for Camp-on

he use of the Camp-on feature alters the possible reasons for a rejected connectio
equence to occur.

-

a1 Camp-on not selected

—

hen Camp-on = 0, a received rejected connection sequence tells the Sourge-end-point tha
ither a network resource is busy (for example, the selected switch output\port) or that th
estination end-point has rejected the connect request (for example,, out of buffer space).
ecause a switch output port being busy may be a fairly common occutrénce, the Source eng-
oint should not treat the rejected connection as an abnormal conneCtion state, for example,
hould not log the rejected connection as an error.

[

—

.1.2 Camp-on selected

Vhen Camp-on = 1, a received rejected connection sequence tells the Source end-point that
ne switch fabric was available, but the Destination end-point is overloaded (for example, oyt
f buffer space). Because an overloaded Destination*end-point may be an uncommon and/qr
jn undesirable occurrence, the Source end-point.may want to treat this connection request as
n exception, for example, log as error.

QO =t <

=

ote that intermediate fabric resources may*be tied up indefinitely by long-duration successful
gonnections, or pending connection requeésts that are using the Camp-on feature.

B.2 Interpretation of the W bit and INTERCONNECT signals

I

IPPI-PH defines a 1 600 Mbit/s option for the use of HIPPI which uses a second set of HIPH
ignals (Cable-B) to transfer additional data and parity while connection control is operatin
3n the primary Cable-A._HIPPI-PH discusses proper interpretation of the INTERCONNEC
ignals on Cable-A_and Cable-B to determine if a HIPPI interface between a Source an
estination is capable of supporting double width operations.

=
QO —=Q —

WJ

he W bit within“the CCI field is used to specify the Source end-point’s intent to use Cable-
br the duration of the connection to the Destination end-point. The Destination should ignor|
Il data_and parity signals on Cable-B until BURST is asserted by the Source for an accepte
4 biticonnection.

o Q =~
[o NN
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Since the value of the W bit can conflict with the state of the INTERCONNECT lines on
Cable—A and Cable-B, the following table provides the actions which should be taken upon
receipt of the CCIl by Destinations which are either Destination end-points or the input ports of
intermediate HIPPI switches.

SOURCE DESTINATION

I-A I-B W bit Type Action taken
0 N/A  any 32 ignore

0 any any 64 ignore

1 N/A 0 32 accept (32 bits)
1 0 0 64 accept (32 bits)
1 N/A 1 32 reject

1 0 1 64 reject

1 1 0 64 accept (32 bits)
1 1 1 64  accept (64 bits)

where

1A is the logical AND of the two Cable-A INTERCONNECT.signals exchanged betweeh
Source and Destination.

1B is the logical AND of the two Cable-B INTERCONNECT signals exchanged betwee
Source and Destination. Certain states are not dpplicable as a 32 bit Destination i
unable to determine the state of a Sources Cable*B.

(=]

<

V bit is the value of the W bit provided by the Soufce"end-point.

Type is the Destinations HIPPI capability: 32.if‘only Cable-A is installed, 64 if a Cable-B
interface is present.

Action Taken is the Destinations response:

jnore indicates that no action should-be taken in the absence of both INTERCONNEC]|
signals on Cable-A;

ccept indicates that the connection is acceptable pending examination of other CCI fields;

—

reject the Destination should reject the connection as the W bit value contradicts the state g
the INTERCONNECT Vines.

.3 Logical address self-discovery by a host connected to a HIPPI-SC switch

ome applications’/require that a HIPPI host connected to a HIPPI switch be able to discovgr
hat the switeh/thinks that HIPPI host's Source logical address is. This clause discussejs
ethods available when a host is connected by a HIPPI Source/Destination pair with both
ables connected to the same HIPPI-SC switch port. All of the addresses in this clause are in
exadecimal notation. The precedence for address self-discovery procedures is:

)Cunknown or unassigned address plus loopback logical address;

b) trial self-discovery addresses; and

c) received logical address.

Some reserved logical address, as defined in 4.4 and shown below, can be used for logical
address self-discovery.

F90 - FBF Trial self-discovery addresses

FFE Loopback logical address

FFF Unknown or unassigned address
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B.3.1 Substitution for the unknown address

This feature is optional in HIPPI-SC compliant switches. When a switch supporting this
feature receives an I-Field with a Source Logical Address = FFF (i.e., unknown or unassigned
address) the switch substitutes a pre-configured logical address for the Source Logical
Address before transmitting the I-Field to the selected output port. The method by which this
logical address is configured is outside the scope of this document. The effect of this action is
to inform the Destination of the Source's logical address, even when the Source does not
know it.

.3.2 Loopback logical address

his feature is optional in HIPPI-SC compliant switches. When a switch supporting this
feature receives an I-Field with a Destination Logical Address = FFE (i.e., loopback’ logical
ddress) it connects the input port to the output port with the same number as theyinput port.
his may be used as an aid in a loopback diagnostic test, or in address self-discovery.

—

sing the unknown logical address, and loopback logical addresses{ with a switch tha
upports them, a host can discover its own logical address by asserting’the REQUEST sign
ith the I-Field = O3FFFFFE. This value uses a PS field of 01 to seleet\[ogical addressing, an
amp-on. The host will receive the I-Field value of 03xyzFFE, where "xyz" is its own logic
ddress as long as "xyz" # FFF.

BT

.3.3  Using trial self-discovery addresses

rial self-discovery addresses, as specified in 4.4, can be used in an iterative fashion t
etermine a host's logical address after it has beeh’determined that unknown and loopbac
Ipgical addresses are not supported. Each grotp of connection trials, with 16 possibl
onnection trials per group, can determine one)>4-bit nibble of the logical address. Hencg
etermining a 12-bit logical address requires three groups, or a maximum of 48 total trials.

DO =~ O

.3.4 Using the received Logical Address

less direct, and possibly less reliable, method of address self-discovery is to simply use th
estination logical address from,any logical address I|-Field that the host receives. This
ethod depends upon some other network device doing a connection to the host.

()

.3.5 Host's address-self-discovery algorithm

n example algorithm,/ in pseudo-code for a HIPPI host, that combines the self-discovern
techniques, and alse’ will work with switches that do not support the loopback address an
nknown address-substitution, is detailed below. Note that a HIPPI host is not required t
plement this_pseudo-code, but if host Logical Address self-discovery is desired, then thi
seudo-code~can be used as a guide. The notation ASD stands for address self-discovery.
he host's Logical Address is called xyz, where each letter corresponds to a 4-bit nibble.

OO0 O

.3.5:.17 ASD1000

Initialize the trial address value, and D_Adrs (storing the received Logical Address from
another host's unexpected connection). If this host's Destination side is already connected,
then wait for it to finish before starting, i.e., you cannot do a loopback if this host's Destination
is already in use.

Set Trial_Address = F90, i.e., Initialize Trial_Address
Set D_Adrs = FFF, i.e., Initialize to "Unknown"
IF the host's HIPPI Destination is not connected
THEN Goto ASD1010
ELSE wait for host's HIPPI Destination to finish
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B.3.5.2 ASD1010

Try using the loopback and logical address substitution features to determine the host's
Logical Address as described in B.3.1 and B.3.2.

Issue Connection Request with I-Field = 03FFFFFE
PS = 01, i.e., Logical Addresses
Camp-on = 1, i.e., wait if already busy
Source Address = FFF, i.e., Unknown
Destinafion Address = FFE, 1.e., Loopback
Goto ASD1020

B.3.5.3 ASD1020

Vait for the host's Destination side to receive a connection request. If the switch ‘supports th
bopback address, but not the address substitution, the Source Address in the teceived I-Fiel
il be FFF, i.e., unchanged. Since address substitution did not work, try the trial self-
iscovery address procedure next.

[o NN )]

o< = <

IF Connect with I-Field = O3FFFFFE
THEN Break the connection on the Source side
Goto ASD1030

everything works as scheduled, then the host will receive@ Iooped back connection reques
with the host's Logical Address in the Source Address field of the received I-Field.

—

ELSE IF Connect with I-Field = 03xyzFFE
THEN xyz is the Host's Logical Address
Set xyz = |-Field's xyz value
Break the connection on the Source side
EXIT; the Logical Address = xyz

a connection from another host occurs)while trying this operation, i.e., ships passing in the
ight, then check to see if it used a‘source route or logical addresses. If it is a source routg
nen ignore the I-Field received. Otherwise, the I-Field must contain logical addresses; say|
ne Destination Address of the received I-Field for use as the host's Logical Address if it is nd
bund another way. After pracessing this unexpected connection, wait for the queued (wif
amp-on set) Connection Reguest issued by ASD1010.

Q= oot 5 =
> —~ D -

ELSE IF Connect with ‘ether I-Field
THEN another host is trying to connect
IF PS = 0Q-inreceived I-Field, i.e., source route
THEN Goto ASD1020
ELSE Set D_Adrs = |-Field Destination Address
Goto ASD1020

I{ the Switch does not support loopback addresses, then it may reject the connection reques}.
If so, then try the trial self-discovery address procedure next.

ELSE IF Connection Reject
THEN Goto ASD1030

If the host's Source-side connection request is completed, without having first completed the
host's Destination-side connection, then the Source is not in loopback and must be directly
connected to another host rather than to a switch.

ELSE IF Source-side connection complete AND
Destination-side connection not complete
THEN host is connected to another host
EXIT; the Logical Address = don't care
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If it is not connected to another host, and does not support loopback addresses, then it should
time out; try the trial self-discovery address procedure next.

ELSE IF Connection not complete AND Timeout
THEN Goto ASD1030
B.3.5.4 ASD1030

Try a series of trial self-discovery addresses to determine the host's logical address, as
described in 4.4 and B.3.3.

Issue Connection Request with:

PS =01, i.e., Logical Addresses
Camp-on = 1, i.e., wait if already busy
Source address = FFF, i.e., Unknown
Destination Address = Trial_Address

Goto ASD1040

B.3.5.5 ASD1040

Vait for the host's Destination side to receive a connection request. If the low-order nibble ¢f
nis self-discovery address is the same as the selected nibble. of the switch port's Logical

Address, then the connection should be completed.

-

IF Connection with I-Field = 03FFFF9x
THEN we have found the low-order nibble value
Set z = low-order nibble of Trial_Address
Set Trial_Address = FAO
Break the connection on the Source side
Goto ASD1030
ELSE IF Connection with I-Field = 03RFFFAX
THEN we have found the middle nibble value
Set y = low-order nibble of\Frial_Address
Set Trial_Address = FBO
Break the connection_ on the Source side
Goto ASD1030
ELSE IF Connection with I-Field = 03FFFFBx
THEN we have-found the high-order nibble value
Set x = low-order nibble of Trial_Address
Break the)connection on the Source side
EXIT; the Logical Address = xyz
I[{ a connection from another host occurs while trying this operation (i.e., ships passing in th
night)sthen check to see if it used a source route or logical addresses. If it is a source route,
thentignore the I-Field received. Otherwise, the I-Field must contain logical addresses; sav
ne-Destination Address of the received I-Field for use as the host's Logical Address if it is ngt
found another way. After processing this unexpected connection, wait for the queued (with
Camp-on set) Connection Request issued by ASD1030.

—

ELSE IF Connect with other I-Field
THEN another host is trying to connect
IF PS = 00 in received I-Field, i.e., source route
THEN Goto ASD 1040
ELSE Set D_Adrs = I-Field Destination Address
Goto ASD1040
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