X3T11/X3T11/Project 818R/REV 3.0HIGH-PERFORMANCE PARALLEL INTERFACE -Physical Switch Control( H I P P I - S C ) draft revision ofAmerican National Standardfor Information SystemsX3.222-1993January 24, 1996Secretariat:Information Technology Industry Council (ITI)ABSTRACT: This revision of ANSI X3.222-1993 provides a protocol for controlling physical layer switcheswhich are based on the High-Performance Parallel Interface, a simple high-performance point-to-pointinterface for transmitting digital data at peak data rates of 800 or 1600 Mbit/s between data-processingequipment.NOTE:This is an internal working document of X3T11, a Technical Committee of Accredited Standards CommitteeX3. As such, this is not a completed standard. The contents are actively being modified by X3T11. Thisdocument is made available for review and comment only. For current information on the status of thisdocument contact the individuals shown below:POINTS OF CONTACT:Roger Cummings (X3T11 Chairman)Carl Zeitler (X3T11 Vice-Chairman)Storage Technology CorporationIBM Corporation, MS 94402270 South 88th Street11400 Burnet RoadLouisville, CO 80028-0268Austin, TX 78758 (303) 661-6357, FAX (303) 684-8196 (512) 838-1797, FAX (512) 838-3822 E-mail: Roger_Cummings@Stortek.com E-mail: zeitler@ausvm6.vnet.ibm.comDon Tolmie (HIPPI-SC Technical Editor)Los Alamos National LaboratoryCIC-5, MS-B255Los Alamos, NM 87545(505) 667-5502, FAX: (505) 665-7793E-mail: det@lanl.gov

ANSI ¤X3.222-199xRevision ofANSI X3.222-1993American National Standardfor Information Systems —High-Performance Parallel Interface —Physical Switch Control (HIPPI-SC)SecretariatInformation Technology Industry Council (ITI)Approved, 199American National Standards Institute, IncAbstractThis revised standard provides a protocol for controlling physical layer switches which are basedon the High-Performance Parallel Interface, a simple high-performance point-to-point interface fortransmitting digital data at peak data rates of 800 or 1600 Mbit/s between data-processingequipment.

AmericanNationalStandardApproval of an American National Standard requires verification by ANSIthat the requirements for due process, consensus, and other criteria forapproval have been met by the standards developer.Consensus is established when, in the judgment of the ANSI Board ofStandards Review, substantial agreement has been reached by directly andmaterially affected interests. Substantial agreement means much morethan a simple majority, but not necessarily unanimity. Consensus requiresthat all views and objections be considered, and that a concerted effort bemade towards their resolution.The use of American National Standards is completely voluntary; theirexistence does not in any respect preclude anyone, whether he hasapproved the standards or not, from manufacturing, marketing, purchasing,or using products, processes, or procedures not conforming to thestandards.The American National Standards Institute does not develop standards andwill in no circumstances give interpretation on any American NationalStandard. Moreover, no person shall have the right or authority to issue aninterpretation of an American National Standard in the name of theAmerican National Standards Institute. Requests for interpretations shouldbe addressed to the secretariat or sponsor whose name appears on thetitle page of this standard.CAUTION NOTICE: This American National Standard may be revised orwithdrawn at any time. The procedures of the American National StandardsInstitute require that action be taken periodically to reaffirm, revise, orwithdraw this standard. Purchasers of American National Standards mayreceive current information on all standards by calling or writing theAmerican National Standards Institute.PatentStatementCAUTION: The developers of this standard have requested that holder’s ofpatents that may be required for the implementation of this standard,disclose such patents to the publisher. However, neither the developers northe publisher have undertaken a patent search in order to identify which, ifany, patents may apply to this standard.As of the date of publication of this standard and following calls for theidentification of patents that may be required for the implementation of thestandard, no such claims have been made. No further patent search isconducted by the developer or the publisher in respect to any standard inprocess. No representation is made or implied that licenses are notrequired to avoid infringement in the use of this standard.Published byAmerican National Standards Institute11 West 42nd Street, New York, New York 10036Printed in the United States of America iiContentsPageForeword....................................................................................................... iiIntroduction.................................................................................................. iv1Scope....................................................................................................... 12Normative references................................................................................ 13Definitions and conventions....................................................................... 13.1Definitions...................................................................................... 13.2Editorial conventions...................................................................... 24CCI and I-Field formats.............................................................................. 24.1Format........................................................................................... 24.2Source routing............................................................................... 24.3Logical address............................................................................. 44.4Reserved Logical Addresses.......................................................... 45Switch behavior......................................................................................... 45.1Use of INTERCONNECT signals..................................................... 55.2CLOCK signal................................................................................ 55.3Connection request successful...................................................... 55.4Breaking a connection................................................................... 55.5Connection request unsuccessful.................................................. 5AnnexesARouting with the CCI and I-Field................................................................ 6A.1General example........................................................................... 6A.2Source routing............................................................................... 6A.3Using a logical address.................................................................. 7A.4Connections between fabrics......................................................... 9BImplementation considerations................................................................ 10B.1Special considerations for Camp-on............................................. 10B.2Interpretation of the W bit and INTERCONNECT signals.............. 10B.3Logical address self-discovery by a host connected to a HIPPI-SC switch.................................................................................. 10CBibliography............................................................................................ 13Figures1CCI and I-Field format........................................................................... 32I-Field with source routing, D = 0, and 16 by 16 switch.......................... 33I-Field with source routing, D = 1, and 32 by 32 switch.......................... 34I-Field with logical addressing and D = 0............................................... 35I-Field with logical addressing and D = 1............................................... 3A.1Physical layer switch example............................................................... 6 iiiiForeword (This Foreword is not part of American National Standard X3.222-1993.)This High-Performance Parallel Interface, Physical Switch Control (HIPPI-SC) standard defines the control for HIPPI physical layer switches. HIPPIis an efficient simplex high-performance point-to-point interface. HIPPIphysical layer switches may be used to give the equivalent of multi-dropcapability, connecting together multiple data processing equipments. TheHIPPI is designed for transmitting data at peak rates of 800 or 1600 Mbit/sbetween data processing equipment.This document includes annexes which are informative and are notconsidered part of the standard.This standard was developed by Task Group X3T9.3 of AccreditedStandards Committee X3 during 1990 and 1991. The standards approvalprocess started in 1991. X3T9.3 was reconstituted as X3T11 in 1993.Requests for interpretation, suggestions for improvement or addenda, ordefect reports are welcome. They should be sent to the X3 Secretariat,Computer and Business Equipment Manufacturers Association, 1250 EyeStreet, NW, Suite 200, Washington, DC 20005.This standard was processed and approved for submittal to ANSI byAccredited Standards Committee on Information Processing Systems, X3.Committee approval of the standard does not imply that all committeemembers voted for approval. At the time it approved this standard, the X3Committee had the following members:(List of X3 Committee members to be included in published standardby the ANSI Editor.)

iiiiiiSubcommittee X3T11 on Device Level Interfaces, which developed thisrevised standard, had the following participants:Roger Cummings, ChairCarl Zeitler, Vice-ChairHorst Truestedt, International RepresentativeDon Tolmie, HIPPI-SC R1 Technical EditorI. AhmedD. AllanD. AllenB. AtkinsonR. BaillyB. BellinoC. BinfordP. BoulayC. BrillJ. BumblisE. CadyJ. CalleK. ChanE. ChangM. CheneryK. ChennappanH. ChinT. ClayR. CookJ. CoomesR. CorneliusS. DarnellJ. DedekD. DeelM. DorsettP. DuclosB. EdgeS. ErlerF. FergusonD. FlanaganM. FoggD. FordC. FosterM. FosterK. FredericksG. FreemanE. FrymoyerB. GallagherB. GallowayE. GardnerF. GaullierC. GrantM. GriffinE. GrivnaP. HaasD. HagermanB. HamN. HarrisB. HarvieV. HayduD. HepnerJ. HimesM. HoardE. JacquesT. JohnsonS. JoinerD. KachelmeyerM. KargM. KelleyR. KembelR. KleckowskiO. KornblumB. KowalskiL. LamersM. LeibW. LeslieB. LevinJ. LohmeyerP. MaherK. MalavalliW. MartinJ. MathisM. McGowenV. MelendyJ. MerkwazS. MindemannJ. MurdockK. NakamuraR. O’ConnellJ. OliverT. PalkertA. ParsonsR. PedersenR. PetersenS. PooleG. PorterK. PowellR. PrenticeS. QuanG. RaraJ. RenwickC. RichW. RickardR. RonaldB. RumerP. RupertJ. SherfeyM. ShiflettM. ShrikiK. SmithR. SnivelyT. SprenkleJ. StaiG. StephensB. StoevhaseA. StoneC. StoopsR. TaborekK. TeowL. ThorsbakkenJ. ToyS. UcciH. Van DeusenS. Van DoornT. VossR. WagnerP. WalfordN. WanamakerG. WardenL. WhitfieldS. WilsonM. WingardK. WitteM. Zandy ivivIntroductionThis High-Performance Parallel Interface, Switch Control (HIPPI-SC)standard defines the control for HIPPI physical layer switches. HIPPI byitself is an efficient simplex high-performance point-to-point interface. Thephysical switch control allows the interconnection of multiple HIPPI basedequipments with HIPPI physical layer switches.Characteristics of this HIPPI physical switch control protocol include:— Support for both source routing and destination addresses;— I-Fields and CCIs can span multiple physical layer switches within afabric;— When a Destination end-point receives a packet, it can easilymanipulate the I-Field received to return a reply packet to the Source;— Support for physical layer switches with differing numbers of ports, allwithin the same fabric.— Specified reserved addresses to aid address self-discovery, switchmanagement, and switch control.This document includes annexes which are informative and notconsidered part of the standard.

draft revision of AMERICAN NATIONAL STANDARD ANSI X3.222-1993

1American National Standardfor Information SystemsHigh-Performance Parallel InterfacePhysical Switch Control (HIPPI-SC)1 ScopeThis American National Standard provides switch controlfor physical layer switches using the High-PerformanceParallel Interface (HIPPI), a high-performance point-to-point interface between data-processing equipment. Thisstandard does not protect against errors introduced byintermediate devices interconnecting multiple HIPPI-PHs.The purpose of this standard is to facilitate thedevelopment and use of the HIPPI in computer systemsby providing common physical switch control. The stan-dard provides switch control structures for physical layerswitches interconnecting computers, high-performancedisplay systems, and high-performance, intelligent block-transfer peripherals. This standard also applies to point-to-point HIPPI topologies.2 Normative referencesThis American National Standard contains provisionswhich, through reference in this text, constitute provisionsof this standard. At the time of publication, the editionindicated was valid. All standards are subject to revision,and parties to agreements based on this standard areencouraged to investigate the possibility of applying themost recent editions of the standards listed below.ANSI X3.183-1991, High-Performance Parallel Interface,Mechanical, Electrical, and Signalling ProtocolSpecification (HIPPI-PH) .ANSI X3.218-1993, High-Performance Parallel Interface -Encapsulation of ISO 8802-2 (IEEE Std 802.2) LogicalLink Control Protocol Data Units (HIPPI-LE).ANSI X3.xxx-199x, High-Performance Parallel Interface -Serial Specification (HIPPI-Serial).3 Definitions and conventions3.1 DefinitionsFor the purposes of this standard, the following definitionsapply.3.1.1 connection: Condition of the HIPPI-PH whendata transfers from a Source end-point to a Destinationend-point are possible.3.1.2 connection control information (CCI): Aparameter sent as part of the sequence of operationsestablishing a connection from a Source to a Destination.3.1.3 end-point: The equipment at either end of thefabric for a particular connection.3.1.4 Destination: The equipment at the end of theinterface that receives the data.3.1.5 Destination end-point: The equipment at theend of the fabric that receives the data.3.1.6 fabric: A group of one or more physical layerswitches that can be traversed with one I-Field.3.1.7 I-Field: A 32-bit field that is sent as part of thesequence of the physical layer operations establishing aconnection from a Source to a Destination.3.1.8 interface: The set of protocols and controlsignals used to connect a Source and Destination, asdefined by HIPPI-PH. Within a fabric, an interfaceconnects an end-point to a switch or a switch to aneighboring switch.3.1.9 Logical Address: An address stored in an I-Field that uniquely identifies a Destination end-point or setof end-points.3.1.10 nibble: A 4-bit entity.3.1.11 optional: Features that are not required by thestandard. However, if any optional feature defined by thestandard is implemented, it shall be implementedaccording to the standard.3.1.12 packet: A data set, as defined by HIPPI-PH,sent from Source to Destination. A packet is composed ofone or more bursts.3.1.13 physical layer switch: A device whichallows a single HIPPI physical layer interface to switchbetween multiple HIPPI physical layer interfaces withoutinvolving protocols above the HIPPI Mechanical,Electrical, and Signalling Protocol Specification (HIPPIphysical layer).3.1.14 Source: The equipment at the end of theinterface that transmits the data.3.1.15 Source Address: An address stored in anI-Field that uniquely identifies a Source end-point or set ofend-points.3.1.16 Source end-point: The equipment at the endof the fabric that transmits the data.3.1.17 source routing: A means of packet routingwhereby the Source end-point specifies the action of eachswitch on the way to the Destination.

draft revision of ANSI X3.222-199322

3.2 Editorial conventionsIn this standard, certain terms that are proper names ofsignals, state mnemonics, or similar terms are printed inuppercase to avoid possible confusion with other uses ofthe same words (e.g., REQUEST). Any lowercase uses ofthese words have the normal technical English meaning.A number of conditions, sequences, parameters, events,states, or similar terms are printed with the first letter ofeach word in uppercase and the rest lowercase (e.g.,Source). Any lowercase uses of these words have thenormal technical English meaning.4 CCI and I-Field formats4.1 FormatThe connection control information (CCI) shall be used forcontrolling HIPPI physical layer switches. Within X3.183-1991 (HIPPI-PH) the CCI is used as the I-Field, and isasserted on the HIPPI-PH Data Bus during a connectionsequence. The format of the CCI (I-Field) is shown infigure 1. Examples of CCI and I-Field usage for routing arecontained in annex A.L = Locally Administered (bit 31) = 0 designates that the I-Field is defined by this standard. L = 1 designates that therest of the I-Field, bits 30 - 0, are locally administered andare not defined by this standard.VU = Vendor_Unique (bits 30,29). The contents of theVendor_Unique bits are not defined in this standard.Switches shall pass these bits unmodified to theDestination.NOTE - These bits are available for providing signals toDestinations. Such signals can be used to modify theDestination’s behavior or supply it with additional information onthe purpose of the attempted connection.W = Double-wide (bit 28) = 0 designates that the Source isusing the 800 Mbit/s data rate option (DATA BUS is 32 bitswide as defined in HIPPI-PH); the switch shall connectthrough Cable-A. W = 1 designates that the Source isusing the 1600 Mbit/s data rate option (DATA BUS is 64bits wide); the switch shall connect through both Cable-Aand Cable-B.NOTE - The W bit is used in conjunction with theINTERCONNECT signals on Cable-A and Cable-B. TheINTERCONNECT signals, as defined in HIPPI-PH, tell a switchorend-point that the cable is physically attached to an activeHIPPI port. The W bit is used to tell the switch, or Destinationend-point, whether or not Cable-B is being used in particularconnection.D = Direction (bit 27) = 0, designates that the right-handend (least significant bits) of the Routing Control field shallbe the current sub-field. D = 1 designates that the left-hand end (most significant bits) of the Routing Control fieldshall be the current sub-field.NOTE - When a reverse path exists, a Destination end-pointmay return a reply to a received packet by simply using thesame I-Field that it received with the D bit complemented. Forthis to work correctly with source routing (PS = 00) then thereturn 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 throughthe switches.01 = Logical address: Switches select the first routefrom a list of possible routes.10 = reserved11 = logical address: Switches select a route.C = Camp-on (bit 24) = 0 specifies that the switch shallreply with a connection reject sequence if unable tocomplete the connection. C = 1 specifies that the switchshall attempt to establish a connection until either theconnection is completed or the Source aborts theconnection request.Camp-on is used by the Source to tell a switch to wait forthe selected path (or paths) to become available, i.e., theswitch should not generate a rejected connectionsequence because the selected path is busy. Thealgorithm used by a switch to select among multipleSources camped-on to a single Destination isimplementation-specific and is not specified in thisstandard.NOTE - A HIPPI rejected connection has a different set ofmeanings depending on whether or not the Camp-on feature isbeing used. See B .1 for details.4.2 Source routingWhen PS = 00, i.e., source routing, the Routing Controlfield shall be split into multiple sub-fields, with the size ofeach sub-field dependent upon the size of the switch thatis using it. The number of bits in the sub-field is describedas ØLog2Nø where N is the switch size. For example, a 16by 16 switch would use a four-bit sub-field.When D = 0, a switch shall use the current sub-field (rightmost bits of the routing control field) to select the switchoutput port. The switch shall right shift the routing controlfield by the number of bits in the sub-field, and shall insertthe switch input port number in the left most bits of therouting control field. See figure 2.When D = 1, the same actions occur except that thecurrent sub-field shall be at the left end of the RoutingControl field. The Routing Control field shall be shifted left,and the input port number shall be inserted at the right endof the Routing Control field. See figure 3.A switch shall not alter the I-Field except when PS=00, andthen, only the Routing Control field shall be modified.

draft revision of ANSI X3.222-199333

Bit 31071523Routing Control

LWDPSC

VUFigure 1 — CCI and I-Field format

VUxxPS00D0

3123157

0L0CxSourcePortOther routing informationOther routing informationDestPortInput to the switch Output from theswitchWx

L0CxWx

Log N2

Figure 2 — I-Field with source routing, D = 0, and 16 by 16 switch

VUxxPS00D1

0L0CxSourcePortOther routing informationOther routing informationDestPortWx

Input to the switch Output from the switchLog N2

Figure 3 — I-Field with source routing, D = 1, and 32 by 32 switchSource Address

3123110

Logical AddressVUxxPSx1D0

Figure 4 — I-Field with logical addressing and D = 0Logical Address

Source AddressVUxxPSx1D1

Figure 5 — I-Field with logical addressing and D = 1 draft revision of ANSI X3.222-199344

4.3 Logical addressWhen PS = 01 or 11, i.e., logical address, the RoutingControl field shall be split into two 12-bit fields. One 12-bitfield specifies the address of the Destination end-point(s),the other specifies the address of the Source end-point.When the direction D bit = 0, the right-hand 12 bits shallspecify the Destination end-points Logical Address andthe left-hand 12 bits shall specify the Source end-pointsLogical Address (see figure 4). When D = 1, the oppositeis true (see figure 5).4.4 Reserved Logical AddressesPart of the range of logical addresses are reserved todesignate the addresses of network services whoselocation in the network may vary, and for other networkmanagement functions. All others are available forassignment to specific Destinations. The logicaladdresses assigned at the time this standard wasapproved include the following (shown in hexadecimalnotation).NOTE - Later registrations will be added as an addendum to thisstandard, or a revision of the standard.F90 - FBFTrial self-discovery addresses. Theseaddresses are reserved for an iterative addressself-discovery algorithm. F9x tests the low-order 4-bit nibble, FAx tests the middle 4-bitnibble, 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-discoveryaddress, i.e., the "x" in Fnx, matches theselected nibble in the switch port’s logicaladdress, then the switch shall establish aconnection back to a HIPPI Destination that ispaired with the HIPPI port requesting theconnection, i.e., a loopback. If the trial self-discovery nibble values are not equal, theswitch 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 loopbackconnections shall be made when trial logicaladdresses F9"z", FA"y", and FB"x" are used.(See B.3.3 and B.3.5.) Support of this feature isoptional.FC0 - FDFReserved for local useFE0Messages pertaining to switch configuration,including HIPPI-LE Address Resolutionrequests as described in RFC 1374 "IP and ARPon HIPPI." [1]FE1All IP protocol traffic conventionally directed tothe IEEE 802.1 broadcast address as describedin RFC 1042 "Standard for IP transmission over802 networks" [2]FE2RFC 1112 Host extensions for IP multicastingClass D addresses not assigned below. [3]FE3RFC1131 OSPF specification All Routers (ClassD address 224.0.0.5) [4]FE4RFC1131 OSPF specification All DesignatedRouters (Class D address 224.0.0.6) [4]FE5 - FE7ReservedFE8ISO/IEC 9542:1988 CLNP ES-IS all ES’s [5]FE9ISO/IEC 9542:1988 CLNP ES-IS all IS’s [5]FEAISO/IEC 10589:1992 IS-IS all Level 1 IS’s [6]FEBISO/IEC 10589:1992 IS-IS all Level 2 IS’s [6]FECIEEE 802.1d MAC Bridging flooding. [7]FEDIEEE 802.1d MAC Bridging Spanning TreeProtocol. [7]FEEEmbedded switch management agent. Supportof this feature is optional.FEF - FFCReservedFFDLoopback logical address for switches to usewhen probing other switches. Support of thisfeature is optional.FFELoopback logical address for hosts to use whenprobing switches for the host’s logical address.This value is reserved for the establishment of aconnection back to a HIPPI Destination that ispaired with the HIPPI Source requesting theconnection. (See B.3.2 and B.3.5.) Support ofthis feature is optional.FFFUnknown or unassigned address. This valueshould never be used to address a Destinationor Destinations. It can be used to indicate thatthe Source is unaware of its Source Address inthe CCI, or to signify an unknown LogicalAddress in higher layer protocols. A HIPPI-SCswitch may alter the I-Field, substituting a validSource Address for this value. Support for thisaddress substitution is optional. Suchsubstitution may be used to aid in discovery of asystem’s logical switch address by higher layerprotocols. (See B.3.1, B.3.2, and B.3.5.)The protocols used to access these services and themeans whereby these services keep track of theirconfiguration of the network are outside the scope of thisstandard.5 Switch behaviorA HIPPI physical switch has input ports (attachments toHIPPI Sources) and output ports (attachments to HIPPIDestinations). These HIPPI ports shall conform to eitherthe HIPPI-PH or HIPPI-Serial specifications. This clausedefines how an HIPPI physical switch behaves withregards to the states of the HIPPI-PH control signals onthe input and output ports for a particular connectionoperation.5.1 Use of INTERCONNECT signalsAs defined in HIPPI-PH, each switch input port and outputport shall generate an INTERCONNECT signal when thatport is "on-line"; i.e., powered on and enabled for HIPPIconnections. Each switch input and output port shallmonitor the received INTERCONNECT signal and shall usethis signal to validate all other HIPPI control signals.

draft revision of ANSI X3.222-199355

NOTE - A switch port may deassert the INTERCONNECT signalwhen that port is disabled for maintenance or diagnostics.5.2 CLOCK signalThe HIPPI CLOCK signal generated by the switch outputport (a HIPPI Source) shall be continuous and shallconform to the HIPPI-PH specification at all times.5.3 Connection request successfulOnce a connection is completed the switch shall betransparent, with the exception of switch induced latency,to the HIPPI signal sequences.NOTE - The switch acts as a repeater under the constraintsimposed by subclause 7.9 of ANSI X3.183, and can change thenumber of idle words between bursts or packets.5.4 Breaking a connectionEither the Source end-point or the Destination end-pointmay break a connection.5.4.1 Source deasserts REQUESTWhen the Source end-point deasserts the REQUESTsignal, the switch shall break the connection. The switchshall not wait for the Destination end-point to deassert theCONNECT signal to break the connection. The Sourceend-point will see the CONNECT signal go false regardlessof Destination end-point actions.NOTE - This immediate disconnection frees the associatedinput port for the next connection-request. This maximizes theefficiency of the HIPPI attachment by allowing the Source end-point to make a new connection without waiting for thepropagation delay and the Destination end-point disconnectturn-around time.5.4.2 Destination deasserts CONNECTWhen the Destination end-point deasserts the CONNECTsignal, the connection through the switch shall be broken.The switch shall not wait for the Source end-point todeassert the REQUEST signal to break the connection.The Destination end-point will see the REQUEST signal gofalse regardless of Source end-point actions.5.4.3 INTERCONNECT falseIf the INTERCONNECT signal, received by either theswitch input port or the switch output port, goes falseduring any stage of a connection then the connectionthrough the switch shall be broken.5.5 Connection request unsuccessfulConnection requests can be unsuccessful due to— Unavailable Destination end-points— Unavailable fabric resources— Errors5.5.1 Down-stream connection rejectA rejected connection sequence can be initiated by eithera down-stream switch or the Destination end-point. Arejected connection sequence shall be propagatedthrough the switch without change. When the switchdetects the CONNECT signal is false, at the end of thesequence, the connection through the switch shall bebroken.5.5.2 Switch-generated connection rejectThe switch input port logic shall initiate a rejectedconnection sequence to the Source end-point, and shallnot complete the connection through the switch, in thefollowing situations — When the selected output port(s), or Destination end-point, does not exist or is unavailable. For example,when the INTERCONNECT signal received by theselected output port is false. — 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-Fieldwhile connecting through this switch. The switch is notobligated to check the I-Field parity after the REQUESTsignal has been propagated through the switch. — When the I-Field Path Selection (bits 26,25) specifiesan addressing mode not supported or disabled.— When the I-Field Path Selection (bits 26,25) specifieslogical addressing, and the Destination logical addressis not mapped to any physical output port. — When the I-Field Double-wide (bit 28) selectionconflicts with the switch capabilities or the end-pointcapabilities. 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 contentionWhen two or more input ports vie for the same output portonly one input port can "win". The winner shall beconnected through the switch. The loser(s) shall eitherwait for the output port to become available (i.e., Camp-on= 1), or the input port(s) shall generate a rejectedconnection sequence (i.e., Camp-on = 0).

draft revision of ANSI X3.222-199366

Annex A(informative)Routing with the CCI and I-FieldA.1 General exampleThe CCI and I-Field are use to control HIPPI physical layerswitches, supporting the interconnection of many HIPPIdevices. Figure A.1 is an example of a small general con-figuration that will be used to describe the operation of theCCI and I-Field as specified in clause 4. Three hosts, A,B, and C, are shown, but there will probably be many morehosts connected in an actual configuration. The switchingfabric is the interconnection mechanism, in this examplethe four switches and the interconnecting HIPPI links.

6271Switch 1

A63Switch 2

938Switch 3

54Switch 4 B

CFigure A.1 — Physical layer switch exampleTwo types of operation are specified: (1) source routing,and (2) logical address. The direction of interpretation ofthe Routing Control field is also under user control,allowing a Destination end-point to return a reply by simplyusing the same I-Field that was received with the directionbit complemented.A.2 Source routingWith source routing, the Source end-point specifies theaction of each switch on the way to the Destination. Forexample, to go from host-A to host-B, host-A couldspecify 2,6,9. This would result in switch-1 selectingoutput port-2, switch-2 selecting output port-6, andswitch-3 selecting output port-9. Alternatively, host-Acould have specified 7,5,9 to go through switch-4 insteadof switch-2.For connection or packet routing, this involves an end-point (the "originator" or "Source") having to know thephysical route to a particular Destination before a connec-tion can be established. When using multiple switches(where the switches have no intelligence with regardsto network routing), the Source has to establish theentire physical route for a given connection. Sourcerouting can often facilitate low latency connectionsbecause the switches have no burden of decisionmaking during the connection process. However,source routing can be unattractive for a configurationwith the following features: (1) large and/or dynamicconfiguration (the hosts must keep track of theinterconnection configuration), (2) "blocking" configuration(there is a path to the Destination available, but it is notthe one specified, and the one specified is unavailable),and (3) no mechanism that allows a node to "discover" theaddresses and associated routes for other nodesSource routing can be very valuable for diagnostics. Byspecifying a particular path, a diagnostic program candetermine if that path is operable. Source routing canalso be attractive when certain paths are more desirableto use than other paths based on criteria that theswitches are unaware of, e.g., usage costs associatedwith particular links.When using source routing with the CCI and I-Field asspecified in clause 4, PS = 00 and the Routing Controlcontains the route information. The eight high-order bits ofthe I-Field will be called Ctl. If the switches are 16 x 16switches using 4-bit addresses, and the direction bit (D) =0, then to go from host-A to host-B through switch-2, host-A would set the I-Field = Ctl,x,x,x,9,6,2, (in hexadecimal) .When received at switch-1, switch-1 picks off the loworder four bits (the low order because D=0, four bitsbecause the switch size = 16 x 16) and connects inputport-1 to output port-2. It also shifts the Routing Controlfield of the I-Field to the right and inserts switch-1’s inputport number in the left end of the Routing Control field.When received at switch-2, the I-Field will beCtl,1,x,x,x,9,6. Likewise, when it reaches switch-3 it willbe Ctl,3,1,x,x,x,9. When it reaches host-B, it will beCtl,8,3,1,x,x,x.In summary:Ctl =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, 2At input to switch-2:I-Field = Ctl, 1, x, x, x, 9, 6At input to switch-3:I-Field = Ctl, 3, 1, x, x, x, 9At host-B:I-Field = Ctl, 8, 3, 1, x, x, xHost-B can send a reply packet back to host-A bycomplementing the D bit (direction) in the Ctl field. Now theswitches will use the left most bits of the Routing Controlfield as the output port selector, shift the Routing Controlfield to the left, and insert the input port on the right end.In summary, it would look like:

draft revision of ANSI X3.222-199377

Ctl =L = 0 (not a locally administered I-Field)VU = xx (Vendor Unique bits ignored)W = x (this example is not concerned with width)D = 1 (direction bit Note that it changed)PS = 00 (source routing)C = x (this example is not concerned with Camp-on)At B and input to switch-3:I-Field = Ctl, 8, 3, 1, x, x, xAt input to switch-2:I-Field = Ctl, 3, 1, x, x, x, 9At input to switch-1:I-Field = Ctl, 1, x, x, x, 9, 6At host-A:I-Field = Ctl, x, x, x, 9, 6, 2Switches other than the 16 x 16 switches of the examplecan also be used. In that case the number of bits used byeach switch will be determined by the switch size, Forexample, a 64 x 64 switch will use six bits for selection ofits output port, shift off six bits, and add in six bits of inputport number.Mixing switches of different sizes in the same fabric alsoworks. Each switch uses, and shifts, the appropriatenumber of bits.This use of the Routing Control field assumes that all ofthe cabling is symmetrical. Because the backwards pathis not guaranteed to be available, (a) host-B can use thereceived I-Field as described above with multiple tries orCamp-on, or (b) host-B can use an alternate path whichmust be determined by other means, e.g., a look-up table.The reverse path problem is minimized with a systemrunning under the following rules: A fabric-wide limit for maximum connection time. Thiswill minimize the time it takes for a particular path tobecome available. The switches have the capability of allowing connectionrequests to "camp-on" a particular output port to wait forit to become available. The output port contention algorithm is fair.A.3 Using a logical addressLogical addresses specify where the packet is to bedelivered, not the route to take to get there. Source end-points use the same Logical Address to reach a particularhost, no matter where the Source is located; note that thisis not the case with source routing.With logical addresses the intermediate switches areresponsible for picking an appropriate route. The PathSelection bits of the I-Field tell the switches whether to (1)use only the first output port from a list of possible ports,or (2) to select any output port from the list of possibleports. Hence, the switches that use logical addressesmust do the port selection as well as the port switching,where source routing switches only need to do the portswitching.A major advantage of using logical addresses is that onlythe switches need to know the fabric interconnectiontopology, and the hosts only need to know the logicaladdresses. Hence, if a link or switch fails, the otherswitches can route around it without the hosts having toknow about it or do anything special.Logical addresses are specified in clause 4; PS = 01 or 11and the Routing Control field contains the addressinformation. The Routing Control field contains two 12-bitfields, one for the Source Address and the other for theLogical Address. The direction bit (D) specifies which fieldis which.The use of symmetrical cabling is not necessary withLogical addresses, just the need for a path back to theSource. Management is also easier since only theswitches need to know how to route among themselves,the hosts do not need to know the fabric interconnectionconfiguration, and there will probably be many fewerswitches than hosts. The switches can also use alternatepaths to avoid congestion without having to go back to theSource host and try another whole route.Security is also enhanced by the fact that the switchescontrol the routing and can exercise some control (viatheir look-up tables) over which paths are legitimate forcertain hosts. One feature that is desirable is to havesome way for the hosts to "discover" the Logical Addressof the hosts, for example, via a name server.The Logical Address may specify either the end-point ofthe fabric (i.e., fabric-specific), or the unique address ofthe host attached to the fabric end-point (i.e., host-specific). The difference between the two is seen when ahost is moved from one fabric end-point to another. In thiscase, the fabric-specific address would change but thehost-specific address would not change. There areadvantages and disadvantages to both schemes.It is envisioned that switches can be built to use look-uptables to house routing paths to Destinations. A look-uptable can be indexed using a 12-bit Logical Address. Thelook-up table would be used to hold a possible route (orroutes) for each Destination. The management of thetables can be based on either of the addressing schemes:fabric-specific or host-specific.A.3.1 Fabric-specific addressesIn the following example, the fabric-specific addressesspecify fabric end-points. Several schemes can beenvisioned for fabric-specific addresses, but in thisexample the fabric-specific addresses are further brokeninto a switch number and port number. The fabric-specificaddress of host-A in figure A.1 is 1-1, host-B is 3-9, andhost-C is 4-6. The eight high-order bits of the I-Field arecalled Ctl.If the direction bit (D) = 0, then to go from host-A to host-B,host-A would set the I-Field = Ctl,1-1,3-9 (in hexadecimal)(3-9 is the Logical Address and 1-1 is the SourceAddress). When received at switch-1, switch-1 picks offthe low order 12 bits (the low order because D=0) as theLogical Address. Even though these 12 bits contain alogical partition between the bits holding the "switchnumber" and the bits holding the "port number", all 12 bitscan be used together as an index into the look-up table.Because this switch is not the switch specified in theDestination Logical Address, the look-up table will provideone or more possible routes to the Destination end-point(we will assume that it picks output port-2 on switch-1).The I-Field is then passed, unchanged, to switch-2. Noneof the switches change the I-Field as the packet is routed.

draft revision of ANSI X3.222-199388

A similar action occurs at switch-2, passing the I-Field toswitch-3. When switch-3 receives the I-Field, its look-uptable yields the output port number specified in the LogicalAddress (the 9 of 3-9), and selects output port-9.In summary:Ctl =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, 3-9At input to switch-2:I-Field = Ctl, 1-1, 3-9At input to switch-3:I-Field = Ctl, 1-1, 3-9At host-B:I-Field = Ctl, 1-1, 3-9Host-B can send a reply packet back to host-A bycomplementing the D bit (direction) in the Ctl field. Now theswitches will use the left 12 bits of the Routing Control fieldas the Logical Address and the right 12 bits as the SourceAddress. (Note that the actions taken by the receivingnode are the same for both source routing and logicaladdresses.) In summary, it would look like:Ctl =L = 0 (not a locally administered I-Field)VU = xx (Vendor Unique bits ignored)W = x (this example 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-B and input to switch-3:I-Field = Ctl, 1-1, 3-9At input to switch-2:I-Field = Ctl, 1-1, 3-9At input to switch-1:I-Field = Ctl, 1-1, 3-9At host-A:I-Field = Ctl, 1-1, 3-9Note that the fabric-specific address does not need to beexplicitly broken into switch number and port numberfields, it could be all one field. Each switch still determinesthe path to take to the final Destination, i.e., which outputport to use.A.3.2 Host-specific addressesIn the following example, the host-specific addressesspecify unique hosts. For example, the 12-bit host-specific Logical Address for host-A in figure A.1 could behexadecimal "AAA". Both host-B and host-C would usethis address when establishing a connection with host-A.In the following example, the host-specific address forhost-B is hexadecimal "BBB". Note that the host-specificaddresses are independent of the fabric end-pointaddresses.If hosts A and B have addresses "AAA" and "BBB", then togo from host-A to host-B, host-A would set the I-Field =Ctl,AAA,BBB (this assumes that the direction bit = 0).When received at switch-1, switch-1 uses the low order 12bits (the low order because D=0) as an index into a look-uptable to obtain the possible output ports associated withthe Logical Address. Switch-1 could determine that outputport-2 can be used to reach Destination BBB. Switch-2would then use the same process to determine that itshould use output port-9. Alternatively, switch-1 couldhave chosen to use output port-7; passing the connectionthrough switch-4 to get to switch-3.In summary:Ctl =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, AAA, BBBAt input to switch-2:I-Field = Ctl, AAA, BBBAt input to switch-3:I-Field = Ctl, AAA, BBBAt host-B:I-Field = Ctl, AAA, BBBHost-B can send a reply packet back to host-A bycomplementing the D bit (direction) in the Ctl field. Now theswitches will use the left 12 bits of the Routing Control fieldas the Logical Address and the right 12 bits as the SourceAddress. (Note that the actions taken by the receivingnode are the same for all of the routing schemesdescribed.) In summary, it would look like:Ctl =L = 0 (not a locally administered I-Field)VU = xx (Vendor Unique bits ignored)W = x (this example 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-B and input to switch-3:I-Field = Ctl, AAA, BBBAt input to switch-2:I-Field = Ctl, AAA, BBBAt input to switch-1:I-Field = Ctl, AAA, BBBAt host-A:I-Field = Ctl, AAA, BBBHost-specific addresses have the advantage that whenhosts are moved from one fabric end-point to another, thehost-specific address does not change and hence theaddress tables in the other hosts do not need to bechanged. Note that the look-up tables within the switchesdo need to be updated to reflect the new route to the host.Some disadvantages of host-specific addresses might belonger fabric reconfiguration times to update the switchtables, and problems with keeping the host-specificaddresses unique (i.e., no duplicate addresses).Fabric-specific addresses have the advantages ofguaranteeing address uniqueness and quicker fabricreconfiguration.By specifying the address sub-fields of the I-Field asunpartitioned, the sub-fields can be used for fabric-specific or host-specific addresses.

draft revision of ANSI X3.222-199399

A.4 Connections between fabricsAs 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, e.g., an IEEE 48-bit address (see HIPPI-LE), which would be translated to a new CCI and I-Field for the next fabric.

draft revision of ANSI X3.222-19931010

Annex B(informative)Implementation considerationsB.1 Special considerations for Camp-onThe use of the Camp-on feature alters the possiblereasons for a rejected connection sequence to occur.B.1.1 Camp-on not selectedWhen Camp-on = 0, a received rejected connectionsequence tells the Source end-point that either a networkresource is busy (e.g., the selected switch output port) orthat the Destination end-point has rejected the connectrequest (e.g., out of buffer space). Because a switchoutput port being busy may be a fairly commonoccurrence, the Source end-point should not treat therejected connection as an abnormal connection state,e.g., it should not log the rejected connection as an error.B.1.2 Camp-on selectedWhen Camp-on = 1, a received rejected connectionsequence tells the Source end-point that the switch fabricwas available, but the Destination end-point is overloaded(e.g., out of buffer space). Because an overloadedDestination end-point may be an uncommon and/or anundesirable occurrence, the Source end-point may want totreat this connection request as an exception, e.g., log aserror.Note that intermediate fabric resources may be tied upindefinitely by long-duration successful connections, orpending connection requests that are using the Camp-onfeature.B.2 Interpretation of the W bit andINTERCONNECT signalsHIPPI-PH defines a 1600 Mbit/s option for the use ofHIPPI which uses a second set of HIPPI signals (Cable-B)to transfer additional data and parity while connectioncontrol is operating on the primary Cable-A. HIPPI-PHdiscusses proper interpretation of the INTERCONNECTsignals on Cable-A and Cable-B to determine if a HIPPIinterface between a Source and Destination is capable ofsupporting double width operations.The W bit within the CCI field is used to specify the Sourceend-point�s intent to use Cable-B for the duration of theconnection to the Destination end-point. The Destinationshould ignore all data and parity signals on Cable-B untilBURST is asserted by the Source for an accepted 64 bitconnection.Since the value of the W bit can conflict with the state ofthe INTERCONNECT lines on Cable-A and Cable-B, thefollowing table provides the actions which should be takenupon receipt of the CCI by Destinations which are eitherDestination end-points or the input ports of intermediateHIPPI switches.

SOURCE

DESTINATION

I-A

I-B

W bit

Type

Action taken0N/Aany32ignore0anyany64ignore1N/A032accept (32 bits)10064accept (32 bits)1N/A132reject10164reject11064accept (32 bits)11164accept (64 bits)Where:I-Ais the logical AND of the two Cable-AINTERCONNECT signals exchanged betweenSource and Destination.I-Bis the logical AND of the two Cable-BINTERCONNECT signals exchanged betweenSource and Destination. Certain states are notapplicable as a 32 bit Destination is unable todetermine the state of a Sources Cable-B.W bitis the value of the W bit provided by the Sourceend-point.Typeis the Destinations HIPPI capability: 32 if onlyCable-A is installed, 64 if a Cable-B interface ispresent.Action Taken is the Destinations response:ignoreindicates that no action should be taken inthe absence of both INTERCONNECTsignals on Cable-A.acceptindicates that the connection is acceptablepending examination of other CCI fields.rejectthe Destination should reject the connectionas the W bit value contradicts the state ofthe INTERCONNECT lines.B.3 Logical address self-discovery by a hostconnected to a HIPPI-SC switchSome applications require that a HIPPI host connected toa HIPPI switch be able to discover what the switch thinksthat HIPPI host’s Source logical address is. This sectiondiscusses methods available when a host is connected bya HIPPI Source/Destination pair with both cablesconnected to the same HIPPI-SC switch port. All of theaddresses in this section are in hexadecimal notation.The precedence for address self-discovery procedures is:a) unknown or unassigned address plus loopbacklogical address;b) trial self-discovery addresses; andc) received logical address.Some reserved logical address, as defined in 4.4 andshown below, can be used for logical address self-discovery.

draft revision of ANSI X3.222-19931111

F90 - FBFTrial self-discovery addressesFFELoopback logical addressFFFUnknown or unassigned addressB.3.1 Substitution for the unknown addressThis feature is optional in HIPPI-SC compliant switches.When a switch supporting this feature receives an I-Fieldwith a Source Logical Address = FFF, i.e., unknown orunassigned address, the switch substitutes a pre-configured logical address for the Source Logical Addressbefore transmitting the I-Field to the selected output port.The method by which this logical address is configured isoutside the scope of this document. The effect of thisaction is to inform the Destination of the Source’s logicaladdress, even when the Source does not know it.B.3.2 Loopback logical addressThis feature is optional in HIPPI-SC compliant switches.When a switch supporting this feature receives an I-Fieldwith a Destination Logical Address = FFE, i.e., loopbacklogical address, it connects the input port to the outputport with the same number as the input port. This may beused as an aid in a loopback diagnostic test, or in addressself-discovery.Using the unknown logical address, and loopback logicaladdresses, with a switch that supports them, a host candiscover its own logical address by asserting theREQUEST signal with the I-Field = 03FFFFFE. This valueuses a PS field of 01 to select logical addressing, andCamp-on. The host will receive the I-Field value of03xyzFFE, where "xyz" is its own logical address as longas "xyz" „ FFF.B.3.3 Using trial self-discovery addressesTrial self-discovery addresses, as specified in 4.4, can beused in an iterative fashion to determine a host’s logicaladdress after it has been determined that unknown andloopback logical addresses are not supported. Eachgroup of connection trials, with 16 possible connectiontrials per group, can determine one 4-bit nibble of thelogical address. Hence, determining a 12-bit logicaladdress requires three groups, or a maximum of 48 totaltrials.B.3.4 Using the received Logical AddressA less direct, and possibly less reliable, method ofaddress self-discovery is to simply use the Destinationlogical address from any logical address I-Field that thehost receives. This method depends upon some othernetwork device doing a connection to the host.B.3.5 Host’s address self-discovery algorithmAn example algorithm, in pseudo-code for a HIPPI host,that combines the self-discovery techniques, and also willwork with switches that do not support the loopbackaddress and unknown address substitution, is detailedbelow. Note that a HIPPI host is not required to implementthis pseudo-code, but if host Logical Address self-discovery is desired, then this pseudo-code can be usedas a guide. The notation ASD stands for address self-discovery. The host’s Logical Address is called xyz,where each letter corresponds to a 4-bit nibble.B.3.5.1 ASD1000Initialize the trial address value, and D_Adrs (storing thereceived Logical Address from another host’s unexpectedconnection). If this host’s Destination side is alreadyconnected, then wait for it to finish before starting, i.e.,you cannot do a loopback if this host’s Destination isalready in use.Set Trial_Address = F90, i.e., Initialize Trial_AddressSet D_Adrs = FFF, i.e., Initialize to "Unknown"IF the host’s HIPPI Destination is not connectedTHEN Goto ASD1010ELSE wait for host’s HIPPI Destination to finishB.3.5.2 ASD1010Try using the loopback and logical address substitutionfeatures to determine the host’s Logical Address asdescribed in B.3.1 and B.3.2.Issue Connection Request with I-Field = 03FFFFFEPS = 01, i.e., Logical AddressesCamp-on = 1, i.e., wait if already busySource Address = FFF, i.e., UnknownDestination Address = FFE, i.e., LoopbackGoto ASD1020B.3.5.3 ASD1020Wait for the host’s Destination side to receive aconnection request. If the switch supports the loopbackaddress, but not the address substitution, the SourceAddress in the received I-Field will be FFF, i.e.,unchanged. Since address substitution did not work, trythe trial self-discovery address procedure next.IF Connect with I-Field = 03FFFFFETHEN Break the connection on the Source sideGoto ASD1030If everything works OK, then the host will receive a loopedback connection request with the host’s Logical Addressin the Source Address field of the received I-Field.ELSE IF Connect with I-Field = 03xyzFFETHEN xyz is the Host’s Logical AddressSet xyz = I-Field’s xyz valueBreak the connection on the Source sideEXIT; the Logical Address = xyzIf a connection from another host occurs while trying thisoperation, i.e., ships passing in the night, then check tosee if it used a source route or logical addresses. If it is asource route, then ignore the I-Field received. Otherwise,the I-Field must contain logical addresses; save theDestination Address of the received I-Field for use as thehost’s Logical Address if it is not found another way. Afterprocessing this unexpected connection, wait for thequeued (with Camp-on set) Connection Request issued byASD1010.ELSE IF Connect with other I-FieldTHEN another host is trying to connectIF PS = 00 in received I-Field, i.e., source routeTHEN Goto ASD1020ELSE Set D_Adrs = I-Field Destination AddressGoto ASD1020If the switch does not support loopback addresses, then it may reject the connection request. If so, then try the trial self-discovery address procedure next.

draft revision of ANSI X3.222-19931212

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

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

B.3.5.4 ASD1030Try a series of trial self-discovery addresses to determinethe host’s logical address, as described in 4.4 and B.3.3.Issue Connection Request with:PS = 01, i.e., Logical AddressesCamp-on = 1, i.e., wait if already busySource address = FFF, i.e., UnknownDestination Address = Trial_AddressGoto ASD1040B.3.5.5 ASD1040Wait for the host’s Destination side to receive aconnection request. If the low-order nibble of this self-discovery address is the same as the selected nibble ofthe switch port’s Logical Address, then the connectionshould be completed.IF Connection with I-Field = 03FFFF9xTHEN we have found the low-order nibble valueSet z = low-order nibble of Trial_AddressSet Trial_Address = FA0Break the connection on the Source sideGoto ASD1030ELSE IF Connection with I-Field = 03FFFFAxTHEN we have found the middle nibble valueSet y = low-order nibble of Trial_AddressSet Trial_Address = FB0Break the connection on the Source sideGoto ASD1030ELSE IF Connection with I-Field = 03FFFFBxTHEN we have found the high-order nibble valueSet x = low-order nibble of Trial_AddressBreak the connection on the Source sideEXIT; the Logical Address = xyzIf a connection from another host occurs while trying thisoperation, i.e., ships passing in the night, then check tosee if it used a source route or logical addresses. If it is asource route, then ignore the I-Field received. Otherwise,the I-Field must contain logical addresses; save theDestination Address of the received I-Field for use as thehost’s Logical Address if it is not found another way. Afterprocessing this unexpected connection, wait for thequeued (with Camp-on set) Connection Request issued byASD1030.ELSE IF Connect with other I-FieldTHEN another host is trying to connectIF PS = 00 in received I-Field, i.e., source routeTHEN Goto ASD 1040ELSE Set D_Adrs = I-Field Destination AddressGoto ASD1040If the low-order nibble of the self-discovery address doesnot match the selected nibble of the switch port’s LogicalAddress, or the switch does not support the trial self-discovery address feature, then the connection will berejected, or will time out.ELSE IF Connection Reject or TimeoutTHEN Goto ASD1050B.3.5.6 ASD1050Increment the trial self-discovery address. Check to seeif we have tried all 16 possible values for this nibble. Ifnot, try the next value. If all 16 have been tried with nosuccess, then the switch is not responding or does notsupport the trial self-discovery procedure.Increment Trial_AddressIF low-order nibble of Trial_Address „ 0THEN Goto ASD1030As a last resort, use the Destination Address valuecontained in the I-Field of a connection from another host,if one was received while executing this address self-discovery algorithm. Note that if the substitution for theunknown address, or the trial self-discovery addresstechnique, did not work, and no connection was receivedfrom another host, then the Logical Address value is set tounknown, i.e., FFF (the initial value set in ASD1000).ELSE Set xyz = D_AdrsEXIT; the Logical Address = xyz draft revision of ANSI X3.222-19931313

B.4 CONNECT and READY signalsSince a clock signal does not accompany the CONNECT and READY signals, using the internal clock of a HIPPI switch implementation to strobe the CONNECT and

READY signals may result in internal signals wider or narrower than expected due to sampling as the signals are changing. ANSI X3.183, HIPPI-PH, specifies that the

CONNECT and READY signals are asserted, and deasserted, for a minimum of four HIPPI-PH CLOCK periods.

If the HIPPI Destination has a faster CLOCK than the

HIPPI-SC implementation, and the Destination sends long sequences of minimum width READY signals, i.e., continuous back-to-back eight-CLOCK-period READY indications, then there is the possibility of losing one in

5000 READY indications. Lost READY indications should not occur unless both conditions are met, i.e., a pathological case. HIPPI-PH, clause 5.3.6, describes the possibility of lost READY indications. HIPPI-PH does not require Sources to accept more than 63 READY indications, but HIPPI-SC implementations that can accept up to 255 READY indications without loss are desirable. The onset of the first lost READY indication can be delayed through various means, including but not limited to:

— a design that tolerates receiving a few short READY indications before dropping an output READY indication, or;— using a flag bit or special states to indicate that the forwarded READY indications are behind and need to catch up, when able, e.g., when receiving more than four contiguous CLOCK periods of READY asserted or

READY deasserted, or;

— using a counter, counting up for each READY indication received, and counting down for each READY indication forwarded.

draft revision of ANSI X3.222-19931414

Annex C(informative)BibliographyThe following documents are the basis for assignment ofspecific logical addresses for certain network services:[1]RFC 1042, Standard for the transmission of IPdatagrams over IEEE 802 networks. (Provides thegeneral techniques that the Internet Protocol uses tobuild media packet headers on IEEE 802 (IS 8802)networks.)[2]RFC 1374, IP and ARP on HIPPI. (Describes atechnique whereby Internet Protocol equipped hostsusing a HIPPI compliant interface may discover themedia address of a destination host with a known IPaddress.)[3]RFC 1112, Host extensions for IP multicasting.(Provides a technique whereby network and transportlayer Internet protocol applications may use themulticasting capabilities defined for IS 8802networks.[4]RFC 1131, OSPF specification. (Describes the openshortest path first IP protocol which permits networklayer IP routers to discover the best route to remoteIP addresses and networks.)[5]ISO/IEC 9542:1988, Telecommunications andinformation exchange between systems — Endsystem to intermediate system routeing exchangeprotocol for use in conjunction with the protocol forproviding the connectionless-mode network service(ISO 8473)[6]ISO/IEC 10589:1992, Telecommunications andinformation exchange between systems —Intermediate system to intermediate system intra-domain routeing exchange protocol for use inconjunction with the protocol for providing theconnectionless-mode network service (ISO 8473)[7]ANSI/IEEE 802.1D-1990, Media access control(MAC) bridges, (Specifies the operation oftransparent bridges between IEEE 802 confermentnetworks.)