iX3T11/96-X3T11/Project xxx/REV 0.1HIGH-PERFORMANCE PARALLEL INTERFACE -Multiple Path( H I P P I - M P ) working draft proposedAmerican National Standardfor Information SystemsFebruary 21, 1996Secretariat:Information Technology Industry Council (ITI)ABSTRACT: This standard specifies the formats and procedures for the segmentation andreassembly of large upper-layer protocol data units for transmission over multiple High-PerformanceParallel Interface — Framing Protocol (HIPPI-FP) lower-layer protocol instances. Single HIPPIinterfaces support 800 or 1600 Mbit/s data transfer rates; HIPPI-MP allows multiple interfaces to beganged together for even higher data transfer rates.NOTE:This is an internal working document of X3T11, a Technical Committee of Accredited StandardsCommittee X3. As such, this is not a completed standard. The contents are actively being modifiedby X3T11. This document is made available for review and comment only. For current informationon the status of this document contact the individuals shown below:POINTS OF CONTACT:Roger Cummings (X3T11 Chairman)Carl Zeitler (X3T11 Vice-Chairman)Distributed Processing TechnologyIBM Corporation, MS 9440140 Candace Drive11400 Burnet RoadMaitland, FL 32751Austin, TX 78758 (407) 830-5522 x348, Fax: (407) 260-5366 (512) 838-1797, Fax: (512) 838-3822 E-mail: cummings_roger@dpt.com E-mail: zeitler@ausvm6.vnet.ibm.comDon Tolmie (HIPPI-MP Technical Editor)Los Alamos National LaboratoryCIC-5, MS-B255Los Alamos, NM 87545 (505) 667-5502, Fax: (505) 665-7793 E-mail: det@lanl.gov iiContentsPageForeword....................................................................................................... ii1Scope...................................................................................................... 12Normative references............................................................................... 13Definitions and conventions..................................................................... 13.1Definitions...................................................................................... 13.2Editorial conventions...................................................................... 14System overview...................................................................................... 24.1Typical Source operations.............................................................. 34.2Typical Destination operations....................................................... 35HIPPI-MP service interface to upper layers.............................................. 35.1Service primitives........................................................................... 45.2Sequences of primitives................................................................. 45.3ULP data transfer service primitives............................................... 45.4Control service primitives................................................................ 75.5Status service primitives................................................................. 76Chunk operations.................................................................................... 86.1Segmentation................................................................................ 86.2MP_Header................................................................................... 86.3Reassembly................................................................................... 96.4Source-side errors.......................................................................... 96.5Destination-side errors................................................................... 9FiguresFigure 1 — System overview........................................................................... 2Figure 2 — HIPPI-MP service interface............................................................ 3Figure 3 — Data transfer service primitives...................................................... 4Figure 4 — Control service primitives............................................................... 7Figure 5 — Status service primitives................................................................ 7Figure 6 — First HIPPI-MP chunk with HIPPI-FP header................................ 10Figure 7 — Second, or later, HIPPI-MP chunk with HIPPI-FP header............ 10 iiiiForeword (This Foreword is not part of American National Standard X3.xxx-199x.)This standard specifies the formats and procedures for the segmentation andreassembly of large upper-layer protocol data units for transmission overmultiple High-Performance Parallel Interface - Framing Protocol (HIPPI-FP)lower-layer protocol instances. Single HIPPI interfaces support 800 or 1600Mbit/s data transfer rates; HIPPI-MP allows multiple interfaces to beaggregated together for even higher data transfer rates.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 technical report was processed and approved for submittal to ANSI byAccredited Standards Committee on Information Processing Systems, X3.Committee approval of the technical report does not necessarily imply that allcommittee members voted for approval. At the time it approved thistechnical report, the X3 Committee had the following members:(List of X3 Committee members to be include included in the publishedstandard by the ANSI Editor.)Subcommittee X3T11 on Device Level Interfaces, which developed thistechnical report, had the following members:(List of X3T11 committee members will be included in published standard) working draft proposed American National StandardANSI X3.xxx-199x

1X3 Technical Report for Information TechnologyHigh-Performance Parallel Interface —Multiple Path (HIPPI-MP)1ScopeThis American National Standard specifies theformats and procedures for the segmentationand reassembly of large upper-layer protocoldata units for transmission over multiple HIPPI-FP lower-layer protocol instances. SingleHIPPI-PH interfaces support 800 or 1600 Mbit/sdata transfer rates; HIPPI-MP allows multipleinterfaces to be ganged together for evenhigher data transfer rates.2Normative referencesThe following American National Standardcontains provisions which, through reference inthis text, constitute provisions of this AmericanNational Standard. At the time of publication,the edition indicated was valid. All standardsare subject to revision, and parties toagreements based on this standard areencouraged to investigate the possibility ofapplying the most recent edition of thestandard listed below.ANSI X3.210-1992, High-Performance ParallelInterface — Framing Protocol (HIPPI-FP).ANSI X3.222-1993, High-Performance ParallelInterface — Physical Switch Control (HIPPI-SC).3Definitions and conventions3.1 DefinitionsFor the purposes of this American NationalStandard, the following definitions apply.3.1.1 chunk: The protocol data unit,consisting of ULP data and MP_Header,passed from HIPPI-MP to a lower-layer HIPPI-FP instance.3.1.2 connection control information (CCI): Aparameter sent as part of the sequence ofoperations establishing a connection from aSource to a Destination.3.1.3 Destination: The equipment at the endof the interface that receives the data.3.1.4 protocol data unit (PDU): A formatteddata set that is a logical unit of interchangebetween entities.3.1.5 service interface: Connection points tothe ULP.3.1.6 Source: The equipment at the end ofthe interface that transmits the data.3.1.7 ULP data set: The data transferredbetween the ULP and the HIPPI-MP.3.1.8 upper-layer protocol (ULP): A protocolimmediately above the HIPPI-MP serviceinterface.3.2Editorial conventionsIn this document, certain terms that are propernames of signals or similar terms are printed inuppercase to avoid possible confusion withother uses of the same words (e.g., FLAG).Any lowercase uses of these words have thenormal technical English meaning.A number of conditions, sequence parameters,events, states, or similar terms are printed withthe first letter of each word in uppercase andthe rest lowercase (e.g., State, Source). Anylowercase uses of these words have the normaltechnical English meaning.

working draft proposed American National Standard X3.xxx-199x224System overviewFigure 1 shows an overview of a system usingHIPPI-MP to segment and reassemble largePDUs from upper-layer protocols ULP-1 andULP-2. Below the HIPPI-FP instances, thephysical layer, shown as HIPPI-PH instances infigure 1, may be implemented as any of thefollowing:— ANSI X3.183, High-Performance ParallelInterface - Mechanical, Electrical, andSignalling Protocol Specification (HIPPI-PH),operating with either the 800 Mbit/s or 1600Mbit/s options,— ANSI X3.xxx, High-Performance ParallelInterface — Serial Specification (HIPPI-Serial),— ANSI X3.254, Fibre Channel - Mapping toHIPPI-FP (FC-FP), or ,— any other protocol that operates underHIPPI-FP.The ULPs shown may also connect directly tothe HIPPI-FP instances while also connecting toHIPPI-MP, as shown in the dotted line betweenULP-1 and the HIPPI-FP instance. Other ULPs,e.g., ULP-3 in figure 1, may connect directly toa HIPPI-FP instance without connecting toHIPPI-MP.Switches, or other systems operating at thephysical level, may be between the Source andDestination physical layers, e.g., HIPPI switchesconforming to ANSI X3.218, HIPPI-SC,between the HIPPI-PH instances in figure 1.Determination of how many physical paths touse between the Source and Destination isoutside the scope of this standard.Determination of which physical paths to use isoutside the scope of this standard. How thephysical connections are set up and torn downis outside the scope of this standard.NOTE — A management entity may maintain a tableof mapping information as to whether a Destinationsupports HIPPI-MP, how many physical paths itsupports, and their addresses.

working draft proposed American National Standard X3.xxx-199x334.1 Typical Source operationsOn the Source side, the nominal steps in atransfer operation include:a) The ULP passes its PDU to HIPPI-MP;b) HIPPI-MP segments the PDU into smallersized units, called chunks, builds anMP_Header for each chunk and attaches it tothe chunk;c) HIPPI-MP passes the chunks andMP_Headers to the lower-layer HIPPI-FPentities for transmission to the Destination;d) HIPPI-FP appends a HIPPI-FP header toeach chunk and passes the resultant HIPPI-FP packet to a lower-layer physical layer fortransmission to the Destination. The packetformat is as shown in figure 6.4.2 Typical Destination operationsOn the Destination side, the nominal steps in atransfer operation include:a) The HIPPI-FP strips off the HIPPI-FPheader, and since the ULP-id = HIPPI-MP inthe HIPPI-FP header it passes the chunk toHIPPI-MP;b) The Destination HIPPI-MP reassemblesthe ULP PDU associated with a particularULP-id and Source-id, using the Sequence#to check for missing chunks;c) Upon seeing the Last_Chunk bit, andreceiving all of the chunks or timing out,HIPPI-MP passes the ULP PDU to the ULPidentified by the ULP-id field in theMP_Header.5 HIPPI-MP service interface to upperlayersThis clause describes the services provided byHIPPI-MP. The intent is to provide theformalism necessary to relate this interface toother HIPPI interfaces. How many of theservices described herein are chosen for agiven implementation, and whether others maybe required, is up to the implementer; however,a set of HIPPI-MP services must be suppliedsufficient to satisfy the ULP(s) being used. Theservices as defined herein do not imply anyparticular implementation, or any interface.In this standard the ULP and stationmanagement protocol (SMT) are service users,and the HIPPI-MP is the service provider to theULP and SMT. The interfaces consist of theULP primitives, prefixed with MP_, and the SMTprimitives, prefixed with MPSM_.The HIPPI-FP is also the service user of theHIPPI-FP services, prefixed with FP_. As mightbe expected, the HIPPI-MP service interfaceuses the same parameters and functions asthe HIPPI-FP service interface.Figure 2 shows the relationship of the HIPPI-MP interfaces.

working draft proposed American National Standard X3.xxx-199x445.1 Service primitivesAll of the primitives and parameters are consid-ered required except where explicitly statedotherwise.HIPPI service primitives are of four types.— Request primitives are issued by a serviceuser to initiate a service from the serviceprovider. In this standard, a second Requestprimitive of the same name shall not beissued until the Confirm for the first request isreceived.— Confirm primitives are issued by the serviceprovider to acknowledge a Request.— Indicate primitives are issued by the serviceprovider to notify the service user of a localevent. This primitive is similar in nature to anunsolicited interrupt. Note that the local eventmay have been caused by a service Request.In this standard, a second Indicate primitiveof the same name shall not be issued untilthe Response for the first Indicate is received.— Response primitives are issued by a serviceuser to acknowledge an Indicate.5.2 Sequences of primitivesThe order of execution of service primitives isnot arbitrary. Logical and time sequencerelationships exist for all described serviceprimitives. Time sequence diagrams, as infigure 3, are used to illustrate a valid sequence.Other valid sequences may exist. Thesequence of events between peer users acrossthe user/provider interface is illustrated. In thetime sequence diagrams the HIPPI-MP usersare depicted on either side of the vertical barswhile the service provider is in the center. AULP or SMT implementation may presentmultiple requests for services, but the requestsshall be serviced one at a time and in the orderpresented.5.3 ULP data transfer service primitivesThese primitives, as illustrated in figure 3, shallbe used to transfer ULP data from the SourceULP to the Destination ULP.5.3.1 ULP IdentifiersThe ULP-id of the HIPPI-MP header designatesthe Destination ULP to which the data set is tobe delivered. The ULP-id values are assignedin subclause 5.4.1 of ANSI X3.210, HIPPI-FP.The ULP-id value for the ULP transferring datathough HIPPI-MP will be carried in theMP_Header. The ULP value for HIPPI-MP willbe in the FP_Header.5.3.2 MP_TRANSFER.RequestIssued by the Source ULP to request a datatransfer. The packet format is defined in 6.1and 6.2, and shown in figures 6 and 7..Response.Indicate

HIPPI-MP

Source

ULPDestination

ULP.Request.ConfirmMP_TRANSFER_D1MP_TRANSFER

working draft proposed American National Standard X3.xxx-199x55The ULP-id identifies the Destination ULP.See 5.3.1.D1_Size is the length, in bytes, of the ULPD1_Data_Set to be placed in the first burst ofthe packet. The maximum D1_Size shall be1008 bytes. Note that the maximum D1_Sizeallowed by HIPPI-FP is 1016 bytes; thedifference is the 8-byte HIPPI-MP header.D1_Data_Set is the ULP data set to beplaced in the first burst, and deliveredseparately from the D2_Data_Set. TheD1_Data_Set is intended for controlinformation.D2_Size is the length, in bytes, of the ULPdata set to be placed in the remainder of thepacket. The maximum determinate D2_Sizeis 4,294,967,294 bytes (232 - 2). A D2_Sizeof hexadecimal FFFFFFFF shall mean thatthe length is indeterminate at the start of thetransfer. Indeterminate length packets maybe longer or shorter than the maximumdeterminate size. An indeterminate lengthpacket shall be broken up into a stream ofdeterminate length chunks. The D2_Sizeshall be set to zero to indicate the absence ofthe D2_Data_Set.D2_Data_Set is the ULP data set to be sent.Placement of the D2_Data_Set shall begoverned by the Start_D2_on_Burst_Boundary parameter. The D2_Data_Set isintended for user data, or the whole data setif separate control information is not used.Keep_Connection true says that another ULPdata set with the same routing information iscoming, and the physical HIPPI-PHconnection should be maintained if possible.When Keep_Connection is false, theconnection may be broken after this packet.It is recommended that this bit be kept falsefor HIPPI-MP to avoid locking up multiplepaths.Start_D2_on_Burst_Boundary controls thestarting location for the D2_Area. If true, thenthe D2_Area shall start at the beginning ofthe second HIPPI-PH burst. If false, then theD2_Area may start in the first burst. Thisparameter is passed through HIPPI-MP toHIPPI-FP when transferring the first chunk.Issued — The Source ULP issues this primitiveto the Source HIPPI-FP to request the transferof the ULP data set to the Destination.Effect — The Source HIPPI-MP shall accept theULP data set for transmission. HIPPI-MP shallsegment the composite data set composed ofthe D1_Data_Set and D2_Data_Set intochunks, and pass each chunk to a HIPPI-FPinstance. See 6.1 for chunk size suggestions.The first chunk of the ULP’s PDU, along with itsMP_Header, shall be passed to a HIPPI-FPinstance, with the following parameters:CCI = as obtained from the ULPULP-id = HIPPI-MP (See 5.4.1 in HIPPI-FP.)D1_Size = D1_Size from ULP + 8. Theadditional eight bytes are the MP_Header.D1_Data_Set, = MP_Header and theD1_Data_Set from the ULP.D2_Size = the number of bytes in thesegment of the D2_Data_Set beingtransferred in this chunk.D2_Data_Set = the segment of theD2_Data_Set being transferred in this chunk.Keep_Connection = falseStart_D2_on_Burst_Boundary = as obtainedfrom the ULP.The second chunk, and following chunks, alongwith their MP_Headers, shall be passed toHIPPI-FP instances with the followingparameters:CCI = connection control information for apath to the Destination.ULP-id = HIPPI-MP (See 5.4.1 in HIPPI-FP.)D1_Size = 8D1_Data_Set, = MP_HeaderD2_Size = the number of bytes in thissegment of the D2_Data_Set beingtransferred in this chunk.

working draft proposed American National Standard X3.xxx-199x66D2_Data_Set = this segment of theD2_Data_Set being transferred in this chunk.Keep_Connection = falseStart_D2_on_Burst_Boundary = false5.3.3 MP_TRANSFER.ConfirmThis primitive acknowledges the MP_TRANSFER.Request from the Source ULP.Semantics —MP_TRANSFER.ConfirmIssued — The HIPPI-MP shall issue this primitiveto the Source ULP to acknowledge theMP_TRANSFER.Request.Effect — Unspecified5.3.4 MP_TRANSFER.IndicateThese primitives indicate to the Destination ULPthat the D1_Data_Set, or D2_Data_Set, of apacket, addressed to this particular ULP hasbeen received from the Source. HIPPI-MPshall not issue the MP_TRANSFER.Indicateprimitive passing the D2_Data_Set until all ofthe D2_Data_Set chunks have been receivedor timed out.Semantics —MP_TRANSFER_D1.Indicate(ULP-id,CCI,Status,D2_Size,D2_Offset,D1_Area_Size, D1_Area)MP_TRANSFER_D2.Indicate(ULP-id,CCI, Status,D2_Size,D2_Offset,D2_Data_Set)ULP-id is the ULP to receive the data. See5.3.1.CCI is the CCI for the current connection.Status denotes whether the data set beingdelivered was received with errors. Statusincludes, but is not limited to, errors in thepacket.D2_Size is the length of the D2_Data_Set, inbytes, as received in the FP_Header. IfD2_Size equals hexadecimal FFFFFFFF,then it is up to the ULP to determine thevalidity and actual length of theD2_Data_Set.D2_Offset is the number of unused bytesfrom the start of the D2_Area to the first byteof the D2_Data_Set. The D2_Offset is usedby the Source and Destination to keep properword alignment on the D2_Data_Set so as toavoid shifting and copying the data toachieve alignment at the Destination. TheD2_Offset allows the Source memory imageof the D2_Data_Set, even if it does not starton a 64-bit word boundary, to be reproducedat the Destination.D1_Area_Size is the size of the D1_Areabeing passed to the ULP. The actual size ofthe D1_Data_Set is self defining within theD1_Area.D1_Area contains the D1_Data_Set. It is upto the Destination ULP to determine the sizeof the D1_Data_Set and extract it from theD1_Area.The D2_Data_Set is the D2 ULP data beingdelivered to the ULP.Issued — The Destination HIPPI-MP may issuethis primitive to pass the D1_Data_Set to theDestination ULP upon receipt of the first chunkand before arrival of the other chunks, or maywait for all of the chunks to arrive. TheDestination HIPPI-MP shall issue this primitiveto pass the D2_Data_Set to the DestinationULP when all of the chunks of a ULP data sethave been received. A packet containing boththe D1_Data_Set and the D2_Data_Set shallgenerate primitives for both the D1_Data_Setand the D2_Data_Set.Effect — Unspecified working draft proposed American National Standard X3.xxx-199x775.3.5 MP_TRANSFER.ResponseThis primitive acknowledges a MP_TRANSFER.Indicate for either the D1_Data_Set or theD2_Data_Set.Semantics — MP_TRANSFER.ResponseIssued — The Destination ULP issues thisprimitive to acknowledge receipt of theMP_TRANSFER.Indicate.Effect — The Destination HIPPI-MP is enabledto issue another MP_TRANSFER.Indicate.5.4 Control service primitivesThese primitives, as illustrated in figure 4, shallbe used to set parameters and control theinterface. Note that a Control primitive can beinitiated from either the Source or Destination.

Source or

Destination SMT .RequestMPSM_CONTROL

Other End

SMT.ConfirmMPSM_CONTROL

HIPPI-MP Figure 4 — Control service primitives5.4.1 MPSM_CONTROL.RequestIssued by either the Source SMT or DestinationSMT to set parameters, or otherwise control thelocal HIPPI-MP. Only one Source-side functionis specified, others functions may be included inspecific implementations.Semantics —MPSM_CONTROL.Request(Command,Command_Parameter)The Command specifies the function to beperformed. The parameters are specific toeach function.The Commands and Command_Parametersfor the Source side include but are not limitedtoSet CCI to physical link mappingsIssued — The Source or Destination SMT issuesthis primitive to perform some control functionover the interface as a whole.Effect — The HIPPI-MP shall perform thefunction specified.5.4.2 MPSM_CONTROL.ConfirmThis primitive acknowledges the MPSM_CONTROL.Request to the issuing SMT.Semantics —MPSM_CONTROL.Confirm (Status)Status reports the success or failure of theMPSM_CONTROL.Request commands.Issued — The HIPPI-MP shall issue this primitiveto the SMT when the command specified in theMPSM_CONTROL.Request has beenaccepted.Effect — Unspecified5.5 Status service primitivesThese primitives, as illustrated in figure 6, shallbe used to obtain status information from thelocal HIPPI-MP. Note that a Status primitive canbe initiated from either the Source or Destina-tion, and shall only affect the local end of theinterface.

SMT.RequestMPSM_STATUS.ConfirmMPSM_STATUS.ResponseMPSM_STATUS.IndicateMPSM_STATUS

HIPPI-MP Figure 5 — Status service primitives working draft proposed American National Standard X3.xxx-199x885.5.1 MPSM_STATUS.RequestIssued by either the Source SMT or DestinationSMT to request a status report.Semantics —MPSM_STATUS.RequestIssued — The SMT issues this primitive when itwishes to obtain the status of the HIPPI-MP.Effect — The HIPPI-FP shall respond with aMPSM_STATUS.Confirm.5.5.2 FPSM_STATUS.ConfirmThis primitive replies to the previous MPSM_STATUS.Request with status information.Semantics —MPSM_STATUS.Confirm (Status)The Source side Status shall contain, but is notlimited toErrorsCurrent CCI to physical link mappingsThe Destination side Status shall contain, but isnot limited toErrorsIssued — The HIPPI-MP shall issue this primitiveto the SMT in response to a MPSM_STATUS.Request.Effect — Unspecified6 Chunk operations6.1 SegmentationThe HIPPI-MP implementation shall break theULP’s PDU into chunks.— The chunk size and placement shall besuch that D2_Offset = 0 for the second andfollowing chunks that contain D2_Data.D2_Offset may be „ 0 for the first chunk thatcontains D2_Data.— The chunk size and placement shall besuch that no Fill is used except on the lastchunk.NOTES1 To enhance reassembly efficiency, it isrecommended that the chunks be broken on naturalmemory boundaries, e.g., 1 KByte boundaries.2 If the HIPPI-MP receives a small PDU fortransmission, it will be more efficient to pass it as asingle chunk rather than breaking it into evensmaller chunks and incurring the overheadassociated with the segmentation and reassemblyprocesses.3 The chunk size may be chosen to allowmultiplexing through a HIPPI-SC switch. Forexample, by using a chunk size of 64 KBytes, andbreaking the connection between chunks, otherSources will have an opportunity every 640 ms tointerleave data transmissions to the commonDestination link.4 Highest efficiency will be obtained when thetransmission time across all of the available links isequal, i.e., larger chunk sizes are used with higherspeed links and smaller chunk sizes are used withlower speed links.6.2 MP_HeaderThe Source HIPPI-MP instance shall prependan MP_Header to all chunks before passingthem to a HIPPI-FP instance. The MP_Headershall be eight bytes in length. Forcompleteness, figures 6 and 7 show theresultant packets, for the first and followingchunks, after the 8-byte HIPPI-FP header hasbeen added, i.e., the MP_Header is words 2and 3 in the figures.NOTE — When using HIPPI-MP the maximum size ofthe D1_Data_Set is 1008 bytes, while it is 1016bytes when using HIPPI-FP without HIPPI-MP. Thedifference is the 8-byte MP_Header.The fields in the MP_Header shall be:ULP-id = ULP-id of the upper layer protocolabove HIPPI-MP that issued the PDU.L = Last chunk (1 bit) = 1 designates that thisis the last chunk of the ULP’s PDU. L = 0designates that there are more chunks in thisPDU.Rsv = Reserved (3 bits). All of the reservedbits shall be transmitted as zeros.

working draft proposed American National Standard X3.xxx-199x99Source-id = ANSI X3.222, HIPPI-SC, logicaladdress for this host (12 bits).Sequence# = Chunk number of this piece ofthe ULP PDU. Sequence# shall start at zeroand increment for each chunk. Sequence#shall wrap from FF to 0 if there are more than256 chunks in the PDU.D2_Address_Offset (32 bits) is the offsetbetween the first word of the PDU, and thefirst word of this chunk.6.3 ReassemblyWhen the ULP-id = HIPPI-MP in a receivedpacket, then the receiving HIPPI-FP instancewill strip off the HIPPI-FP header and pass thePDU to HIPPI-MP. HIPPI-MP shall use thevalues in the MP_Header to reassemble theindividual chunk into its proper place in theULP’s PDU.ULP-id = ULP-id of the ULP above HIPPI-MPthat the data shall be sent to.L = Last chunk (1 bit) = 1 indicates that this isthe last chunk of the ULP’s PDU. L = 0indicates that there are more chunks in thisPDU. HIPPI-MP shall verify that all chunks ofa PDU have been received, or timed out,before signalling completion to the ULP with aMP_TRANSFER.Indicate primitive. Allchunks received shall be determined by alinear set of received Sequence# with nogaps.Rsv = Reserved (3 bits). The reserved bitsshall be ignored.Source-id = Logical address of the Source.HIPPI-MP may simultaneously receivepackets from multiple Sources; the Source-idshall be used to differentiate between thepackets. Note that HIPPI does not multiplexpackets, i.e., between a Source andDestination there is only one packet inprogress at a time; hence there is no need fora packet identifier in the MP_Header.Sequence# = Chunk number of this piece ofthe ULP PDU.D2_Address_Offset (32 bits) is the offsetbetween the first word of the PDU, and thefirst word of this chunk. Implementations mayuse this value to move the chunk to theULP’s memory area before all of the chunkshave been received.6.4 Source-side errorsIf the Source HIPPI-MP receives an error from aHIPPI-FP below it, e.g., connection rejected ortimeout, then the Source HIPPI-MP shalltransfer the affected chunk over a differentpath.6.5 Destination-side errorsAn error in the received data shall cause aMP_TRANSFER.Indicate, with the error causenoted in the Status field, to be issued to theULP. HIPPI-MP does not do retransmission;retransmission is the responsibility of the ULP,i.e., HIPPI-MP does best-effort delivery witherror notification to the receiving ULP.6.5.1 Error detected at lower-layerAn error detected by the receiving HIPPI-FP,e.g., LLRC or parity error, shall result in the datareceived being passed to the ULP with Statusindicating the error.6.5.2 Chunk timeoutMissing chunks shall be indicated if after atimeout period the Sequence#s, of the chunksreceived for a ULP PDU, are not monotonicallyincreasing from 0 with no gaps, or L = 0 on thechunk with the largest Sequence#. The chunksof this ULP PDU that are received shall bepassed to the ULP with Status indicating amissing chunk. The default timeout period shallbe one second, measured from receipt of thelast chunk associated with this ULP PDU.6.5.3 Error in MP_HeaderIf the Source-id value in the MP_Header isunknown to the Destination HIPPI-MP, thenthat chunk shall be discarded and itsSequence# ignored. This error will be noted bythe ULP as a missing chunk.

working draft proposed American National Standard X3.xxx-199x1010Bit 31071523| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

ULP-id = HIPPI-MPReservedD1_Area_SizePD2_SizeByte 0 Byte 1 Byte 2 Byte 3 BD2_Offset

HIPPI-FPHeaderD1_Data_Set resides in the D1_AreaSize of D1_Data_Set is self-defining (0 to 1008 bytes)

Offset (0 to 7 bytes)D2_Data_Set resides in D2_Area0 £ D2_Size £ 4,294,967,294 (4 GBytes - 2)Fill (0 to 2047 bytes)Fill = 0 bytes unless this is also the last chunk

D1_Area(8 - 1016bytes)D2_Area

ULP-idSource-idSequence#D2_Address_Offset

MP_Header

LRsvFigure 6 — First HIPPI-MP chunk with HIPPI-FP headerBit 31071523| | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | | |

HIPPI-FPHeaderD2_Data_Set resides in D2_Area0 £ D2_Size £ 4,294,967,294 (4 GBytes - 2)Fill (0 to 2047 bytes)Fill = 0 bytes unless this is the last chunk

D2_Area

ULP-idSource-idSequence#D2_Address_OffsetMP_Headerin D1_Area

LRsvFigure 7 — Second, or later, HIPPI-MP chunk with HIPPI-FP header