ISO/IEC 14776-415:2019-12 (E)

Information technology - Small computer sys tem interface (SCSI) - Part 415: SCSI
architecture model - 5 (SAM-5)

Contents Page
LS T o o 1SS 15
D N (o] 0 oY (A R L= (=T (=T o= 15
3 Terms, definitions, symbols, abbreviations, and conNVeNntionsS ... 15
R T I =Y 0 g TSR= T To I =T a1 o) o N 15
3.2 Symbols and ADDIreVIAtioNS ...........eiiiiiiee e 30

O T2 I AN o] o (A VA F= 1 (o) 1= 30

G 22 U 1 o T £ RN 30
KRB oYY (o - TP PPR 30
R N lo [ (o] g =1 W oo ] 0 1VZ=T 0 1 (To] o 1N 32
3.5 Numeric and Character CONVENTIONS .........coeeie et e e et e e e e e e et e e e e e eearaaeeeeeenen 33
3.5.1 NUMEIIC CONVENTIONS ....coveiiiieieeeee e et e e e e et e e e e e e et e e e e e e eaaaseeeeesaaneeeeseesannaeeeerenen 33
3.5.2 Byte encoded character strings CONVENTIONS ..........c.ueiiiiiiiiiiie e 34
G|V, | Iy o] e=1 (o] g Weto] 0 AVZ=T 0] (10 o - 34
3.6.1 Notation CONVENTIONS OVEIVIEW ........coeeiiei ettt e e et e e e e e a e e e e e e eat e e e e e e eeasanaeeeeees 34
3.6.2 Constraint and NOtE CONVENLIONS .......cooieeiieeiee ettt e e e e e e e e e e e e e e eaeaanaeeeeens 34
3.6.3 Class diagram CONVENTIONS............uiiie ittt e e sttt e e s e nbb e e e e e e nbe e e e eannbeeeeeennees 35
3.6.4 Object diagram CONVENTIONS .........ooiiiiiiiiiiie it e e e et e e e e et e e e e e bb e e e e e eabbeeeeeannees 40
3.7 State MAChiNg CONVENTIONS ........coiiiiiiiie ettt e e ettt e e e e e et e e e e e e eata e e e e eeesbanseeseeresaaneeesenes 42
3.7.1 State machine CONVENLIONS OVEIVIEW...........ciiiiieeee et e e e e e e e e e eees 42
T I = 1 o 1= (o 1= 43
3.7.3 Messages, requests, indications, confirmations, responses, and event notifications........................ 43
3.7.4 State machine counters, timers, and VariableS ..............eiiiiiiiiii e 44
KR I =TI = ol l o) (=X o] o =1 4o To [ PSPPSR 44
3.9 Notation for ProCedUIe CallS.............eoii it e et e et e e e s aabaeee e e 46

F R O3S =T el a1 (=To3 (8 =Y g oL [ R 47
R IO NV YT Y 47
4.2 CompPliaNCe FEOUITEMIENTS. ... ...eiiiiiiiiiiiie ettt e e e et e e e s et e e e e e s s bt e e e e e anebee e e s enbbeeeeanbaeeeeeanneee 47
4.3 The SCSI distributed SEIrVICE MOUEN ..........niieiieee et e e e e e e e e e e e e enran s 49
4.4 The SCSI ClIeNt-SEIVEI MOUEL........ciiieeeeeee et e e et e e e e e et e e e e e e et e e e e e enban s 50
4.4.1 SCSI client-Server MOAEI OVEIVIEW ........ccoeeuureieeeeeee et et e e e e e e e e e e e e e s aae e e e e e eeaaanns 50
4.4.2 Synchronizing client and SErver ChanQEs .........c..eeiii it 51
4.4.3 Server request/reSPONSE OFAEIING .......coiiiiiiiiiiie ittt e e e s e et e e s e e e e s aannaeeee s 51
4.5 The SCSI Structural MOGEL ..........eeiiieeeeee ettt e e e e e e ee e e e e e e eebt e e e e e enaaaneaees 52

F R RS OS] Wex b= 1T Y= R 53
4.6.1 SCSI CIASSES OVEIVIEW .....cevveieeeeeeiee e e ettt e et e e e e ettt e e e e e et ae e e e e e e st eeesesaaaneeeeeessaaeeeeeesnnnnaaees 53

N IS 1 03] I B 1o g P=Y g o3 =TT 54
4.6.3 Service Delivery SUDSYSIEM Class ......ccooiiiiiiiiiii e e 55
4.6.4 SCSIDEVICE CIASS ...uvuneiieieeiee ettt ettt e e et e e e e ettt e e e e e e e et e e eeeeesaan e eeeeesastanseeeeensnnnnaaees 55
4.6.4.1 SCSI DEVICE ClaSS OVEIVIBW. ......uuieeeeeeieeieee e e et e e ettt tee e e e e e e eaee e e e e e e et e e e e eeesaaeeeeseeeanaanaeees 55
4.6.4.2 SCSI Device Name attribDULe ........cooooeveeieeeee et 56

A R S 102 ] I oYy o] b= T 57
4.6.5.1 SCSI POt ClASS OVEIVIEW .......ccevvei et e ettt e e e e e e e e e e e e e e e eeb e e e e e e eeraanaeeas 57
4.6.5.2 Relative Port [dentifier attribDULE ............oueiiiieeeeee e 58
4.6.6 SCSI Target POIt ClasS ......cooueiiiiiiiie ettt e e e st e e e s aabeeeeaeaas 58
4.6.6.1 SCSI Target POrt Class OVEIVIEW. .........coiiiiiiii i 58
4.6.6.2 Target Port Identifier attribute.............ooi i 58



4.6.6.3 Target Port Name attribDUute...........oooiiriii e a e e e 59

4.6.6.4 Send Data-In OPEratioN ...........cooiiiiiiie e e e e e e raaaa e 59
4.6.6.5 Receive Data-Out OperatioN..........cccciiiiiiiiiiie e e e e e e e e e s aaaa e 59
4.6.6.6 Terminate Data Transfer OPEration ............cooviiieiiiii it a e 59
4.6.6.7 Send Command Complete OPEratioN .............ccooiiiiiiiiiiiiiiiee e e 59
4.6.6.8 Task Management Function Executed operation...............coooviiiiiiiiiiieiiicccreee e 59
4.6.7 TASK ROULEI CIASS ...ttt e ettt e e s s e e e e s e e e e s e e e e e anreeeeeaas 59
4.6.7.1 Task ROULET CIaSS OVEIVIEW ........coiuiiiiiiiiiieit ettt e e e 59
4.6.7.2 Route Command OPEratioN ..........cc.uuiiiiiiiieiiie et e e e e e e e e e e e e e e e e e e s e e nnsraeraeaaaaeaeas 60
4.6.7.3 Route Task Management FuNCtion operation ..............cccccoeiiiiiiie i 60
4.6.7.4 Reroute Conglomerate Command OPeration ..............cueeieeiiiiiere oo e 61
4.6.7.5 Reroute Conglomerate Task Management Functions operation..............ccccccooiiiiiiiiie e 61
4.6.7.6 Stop Conglomerate Task Management Functions Rerouting operation .............coooooiciviiiinnnnn. 62
4.6.8 SCSI INIIAtOr POt CIaSS .....coiieiieiiee ittt e e e e e e e ennneeee s 62
4.6.8.1 SCSI Initiator POrt Class OVEIVIEW ...........oiuuiiiiiiiie e 62
4.6.8.2 Initiator Port Identifier attribute ... 63
4.6.8.3 Initiator Port Name attribute .............oooiiii e 63
4.6.8.4 Send SCSI Command OPEratioN ...........ooiuiiieiiiiiiie et e e e e e e e e nabeeas 63
4.6.8.5 Send Task Management Request Operation.............ooccveiiiiiiii i 63
4.6.8.6 Get Initiator Port Identifier Operation ..o 63
4.6.8.7 Get Initiator Port Name OpPeration............ocuuiii oo 63
4.6.9 SCSI Target DEVICE ClasS ........uueiiiiiiiiiiie ettt et e e sttt e e s et e e e s anne e e e s annnneeaeean 64
4.6.10 Logical Unit CoNglOMErate CIAss .......cccoiiuiiiiiiiiiiiiie ettt e e e e e e snneeeae s 65
4.6.11 Level 1 Hierarchical Logical Unit CIass ...........ocuuiiiiiiiiiiiie e 66
4.6.12 Level 2 Hierarchical Logical UNit CIass ...........oouuiiiiiiiiiiiie e 67
4.6.13 Level 3 Hierarchical Logical Unit CIass ...........oouuiiiiiiiiiiie e 68
4.6.14 Level 4 Hierarchical Logical Unit CIass ...........ocuueiiiiiiiiiiie e 68
4.6.15 Hierarchical Logical Unit Class ..........ccooiiiiiiiiiiiiiiiie ettt e e ee e 68
4.6.16 Management LogiCal Uit ClasS .........cooiiiiiiiiiiiiiiiie ettt e e eee e 68
4.6.17 Well Known Logical Unit ClassS ..........oiiiiiiiiiii ettt e e 69
4.6.18 LOGICAI UNIE ClASS ......eteieeeiiieeee ettt et e e e e e e s s r e e e e e e e e e e eaa e 69
4.6.18.1 Logical UNit ClaSS OVEIVIEW ........cooiiiiiiiiiiiieeee ettt e e e s 69
4.6.18.2 LUN @ttrDULE ...t e et e e s et e e e e e e e e e e e 71
4.6.18.3 Logical Unit Name attriDULe ...........ooi i 71
4.6.18.4 Dependent Logical Unit attribute .............oooiiiiiiiiii e 72
4.6.18.5 Device TYPe attriDULE ......ooooiiiiiiii et a e e 72
4.6.19 DEVICE SEIVEI ClASS .. .eeeiiieiiitiiiie ettt e ettt ettt e e e et e e e e ettt e e e s e bbe e e e e e aabeeeeesaabbeeeeesabeeeaeesanteeeeaeaas 72
4.6.19.1 DEViCe SEIVEr ClasS OVEIVIEW ........cciiiiiiiiiieiieeeitiie et ee st et e et e ere e st snre e s snne e anreesneeeaas 72
4.6.19.2 Data-In Delivered OPeration ...........oooiiiiiiiiiiiccice et eea e e e e aaaaes 72
4.6.19.3 Data-Out ReCeiVEd OPEratioN .............uuiiiiiiiiiiieieeee et e e e e e e e s e e e e e e e e e e e e s s neeeeeeees 72
4.6.19.4 Data Transfer Terminated Operation ............oooueiiiiiiiiiii e 73
4.6.20 COPY MANAGET ClASS .....eeieiiiiiiiiie ittt ettt ettt e e e sttt e e e e bttt e e s e ne et e e e annbeeeeeanteeeeeeannnneeaean 73
4.6.20.1 Copy Manager ClasSS OVEIVIEW ..........coiiiiuuiiiieiiiiiee ettt ettt e e e e st e e s e et e e e s e b e e e e e e nbee e e e nneee 73
4.6.20.2 Create ROD TOKEN OPEIatiON.........ciiiiiiiiiiieiiiiiiee ettt e e e e e e enneeeas 73
4.6.20.3 Process ROD TOKEN OPEIatioN .........cooiuiiiieiiiiiiiie ettt e et e e e e e enneeeas 73
4.6.21 Task MANAgEr CIasS.......ccooiiiiiiii ettt e e sttt e e e et e e e e anneee e e e anneeeaee s 73
4.6.21.1 Task Manager ClasSS OVEIVIEW ...........cuiiiiuuiiiieiiiiie ettt e et e e et e e e s e nb e e e e e anbeee e e nneee 73
4.6.21.2 SCSI Command Received OPEration ............occuueiiieiiiiiiieee i e e 73
4.6.21.3 Task Management Request Received operation ...........cccoccvciiiiiiiiie i 74
4.6.21.4 Data Transfer Terminated Operation ...........cooouueeiiioiiiiie e 74
4.6.21.5 NeXUS LOSS OPEIAtION.....cciiiiiiiiiieiiiiiiie ettt e st e e e e et e e e s e nb e e e s e st be e e e enbeeeeeeeneee 74
4.6.21.6 Transport RESEt OPEratioN..........oo it e et e e e 74
4.6.21.7 Power Loss EXpected OPeration............c.uuuiii ittt 74
4.6.22 TASK SEL ClasS. .. .eeeiiiiiiiiiie ettt e e e e e e ettt e e e st e e e e aab e e e e e enbae e e e e aanraeeaeeas 74
I 0] 4]0 =T g o I el = T PRSI 74
4.6.23.1 COMMANG CIASS OVEIVIEW ......eeiiiiiiiiiiie ittt ettt e e e e b e e e e b e e e s eab e e e e e e nbae e e e neee 74
4.6.23.2 1T _LINeXUS @ttriDULE .....ooeiiiii e e e et eeeeaeeas 74
4.6.23.3 Command Identifier attribute ...........oooiiii 75
4.6.23.4 Task Attribute attribute ...........ooo i 75



4.6.23.1 COMMANA ClASS OVEIVIBW ...ttt et et e e et e e et e e e ea e e esa e e e ranesesaaaeeesanseaes 74

4.6.23.2 1 T LINEXUS attriDULE ...t e e e e e e e e 74
4.6.23.3 Command Identifier attribute ..............o e 75
4.6.23.4 Task Attribute attribute ......... .o 75
4.6.23.5 CDB attribDULe ... e e e e e e aeeeeeeas 75
4.6.23.6 CRN @tribULE....ccc et e e e e e ettt e e e e e e e e e s e eeeeeeeas 75
4.6.23.7 Command Priority attribDULe...........ccueiiiiii e 75
4.6.23.8 Status attribDULe ....ccee e e as 75
4.6.23.9 Sense Data attribUuLe. ........ooooiiiii e a e e 75
4.6.23.10 Sense Data Length attribute...........coooiiiiii e 75
4.6.23.11 Service Response attribUte ... 75
4.6.23.12 Status Qualifier attribute...........ooi i 75
4.6.23.13 First Burst Enabled attribute........ ... 75
4.6.23.14 Device Server Buffer attribute ... 75
4.6.23.15 Application Client Buffer Offset attribute ..., 76
4.6.23.16 Request Byte Count attribute ............eeeiiii e 76
4.6.23.17 Delivery Result attribute ..........ooo o 76
4.6.24 Task Management FUNCHON ClassS ........oooiii i e e e 76
4.6.24.1 Task Management FuNCtion Class OVEIVIEW ...........cccuuiiiiiiiiiie e 76
4.6.24.2 Function Identifier attribute........ ... e 76
4.6.24.3 1_T NeXUS attribDULE ... ..ot e e e e e e eeeeas 76
4.6.24.4 1 T LINeXUS @ttrIDULE ....cooiiiiii et e e e e e e e eeaa e 76
4.6.24.5 Command Identifier attribute ... 76
4.6.24.6 Service Response attribute ... 76
4.6.24.7 Additional Response Information attribute ... 77
4.6.25 Administrative Logical UNit CIass ..........ocuuiiiiiiiiii et 77
4.6.25.1 Administrative Logical Unit Class OVEIVIEW...........c.coiiiiiiiiiiiie e 77
4.6.25.2 Rerouted commands and task management fUNCLIONS ... 77
T4 0t T @ L= Y = SR 77
4.6.25.2.2 Commands rerouted due to incorrect logical unit selection ............cccccviiiiiniiiee, 77
4.6.25.2.3 Command rerouting in response to an administrative logical unit request.......................... 77
4.6.25.2.4 Task management function rerouting in response to an administrative logical unit request 78
4.6.26 Subsidiary LOgiCal UNit ClasS ........uuuiiiiiiiiiiii e 79
4.6.26.1 Subsidiary Logical Unit ClasSS OVEIVIEW ........coiiuiiiiiiiiiiii et 79
4.6.26.2 Binding @ttriDULE .....cooieiiiiie e 79
4.6.26.3 Host Bind Identifier attribute ..........c...oeeiiee e 79
4.6.27 SCSI INitiator DEVICE ClasS.....coi ittt e et e et e e e e e e e s e e e ennnenaeeeeaeaeeeeaaanns 80
4.6.28 ApPlication ClIENT ClaSS .....eie ittt e e e e e e e e e e s e e e e nteeeeeeaeeeeeeaaaannas 81
4.6.28.1 Application Client ClaSS OVEIVIEW ..........uuuiiiiiiieieiiee it e e e e e e e e e e e eneeeeeeeaeaeens 81
4.6.28.2 Command Complete Received operation .............ooocuiiiiiiiiiiiie e 81
4.6.28.3 Received Task Management Function Executed operation............ccccocieiiiiniiic e, 81
4.6.28.4 NeXUS LOSS OPEIatiON........cooiiiiiiiiiiiiett e e e e e e e et et e e e e e e e e e e e e aeaaaaaaaes 82
4.6.28.5 Transport ReSet Operation.............ooviiiiiiiiiiiiie e e a e e e e 82
4.6.29 Application Client Task Management FUNCHION CIaSS .......coooiiiiiiiiiiii e 82
4.6.29.1 Application Client Task Management Function class overview.............cccccccceeiiiiiiiiiciiiieeeeen. 82
4.6.29.2 Function Identifier attribute........ ..o 82
4.6.29.3 |_T NexXUS attribDULE ... ..ot e e e e e as 82
4.6.29.4 1 T _LINeXUS a@ttrIDULE .....ooiiiiiie et e e e e e e e e e e e e as 82
4.6.29.5 Command Identifier attribute ... e 82
4.6.29.6 Service Response attribute ... ..o 82
4.6.29.7 Additional Response Information attribute ... 82
4.6.30 Application Client Task Set Class ........ue i a e e e e e 83
4.6.31 Application Client ComMmMaNd ClaSssS .....cooiiiiiiiiiiiii e e e e e e e e e e e e e e e e anas 83
4.6.31.1 Application Client Command Class OVEIVIEW...........cccuuuiiiiiiiiaeae e e e eeee e 83
4.6.31.2 1T _LINeXUS @ttrIDULE ....cooeieiee et e e e e e e e e eeaaaeeas 83
4.6.31.3 Command Identifier attribute ..............oe e 83
4.6.31.4 CDB @ttribDULE ... .eeeieiiiiiiee ettt e e e e e e e e e e a e e e are e e e e nraeeeeeanres 84
4.6.31.5 Task Attribute attribute ........ ..o e 84
4.6.31.6 Status attribDULe ..o eeaa e 84



4.6.31.7 Service Response attribUte ............c..uuviiiiiiii e 84

4.6.31.8 Data-In Buffer attribute ...........oooiiii s 84
4.6.31.9 Data-In Buffer Size attribule ............eiiiii e 84
4.6.31.10 Data-Out BUffer attribute ...........ooueiiiiie e 85
4.6.31.11 Data-Out Buffer Size attribute ...........oooiiiiiii e 85
R O B O N =Y 10 USSP 85
4.6.31.13 Command Priority attribUte.............c..vuriiiiee e 85
4.6.31.14 First Burst Enabled attribute......... ..o 85
4.6.31.15 Sense Data attribULE........coeeiiiie e 85
4.6.31.16 Sense Data Length attribute................ouvieiiiiiii e 85
4.6.31.17 Status Qualifier attribULe..........ooiiiii s 85
4.6.32 DiISCOVEIY CIASS ...ttt ettt ettt e e e e e e 4 e e bbbt e et e et e e e e e e s aaasb e e e e e e e taeaeeeeaaanas 85
4.6.32.1 DiSCOVEIY ClasS OVEIVIEW .....ccoiiiiiiiiiiiiiitee ettt e e e e e e e e e e s re e e eeas 85
4.6.32.2 1_T NeXUS attriDULE .......oeeeiiiie e 86
4.6.32.3 1 T LINEXUS AttriDULE ... et 86
4.6.32.4 Return |_T NEeXUS OPEIratiON .......ccuuiiiiiieiiieeieeee et e e e e e e e e e 86
4.6.32.5 Return |_T_L NeXUS OPEIratiON ........uuuiiiiiiiiiiieaiiiiiei ittt e e e e e 86
4.7 Logical unit NUMDBET (LUN).....coii e e e e e e e s e e e e ae e e s e e s eaan b eaaaeeeeeeeessannnnrennnees 86
O B O A=Y o1 SRRSO 86
4.7.2 Logical unit representation fOrmMat.............cooiiiiiiiiii e 87
A.7.3 LUNS OVEIVIEW ... ..ttt e oottt et e a2 e e e 4 e e a bbbt ettt et e e e e e e e aa e nbeeeeeeeaeeeeeeaaaannas 87
4.7.4 Minimum LUN addressing reqUIrEMENTES..........oeeiiiiiiiiie it e e e e e e e e e e aaaeaees 87
4.7.5 Single [evel LUN SITUCIUIE .......coo it e e e e e e e s e e re e e e e e e e e e eeannas 88
4.7.6 COMPIEX LUN STIUCIUIES .....coei ittt ettt e e e e e e et eeeaae e e e e e s snasnbsraeeaaeeeeesanaannns 91
4.7.6.1 Complex LUN StrUCLUITES OVEIVIEW .........uuiiiiiiiiiee e i ee ettt e e e e s e e e e e e e e s e e et raeaeaaaee s 91
4.7.6.2 Logical unit conglomerate LUN StrUCIUIE ...........oiiiiiiiii s a e 91
4.7.6.3 Hierarchical LUN STFUCEUIE ........cooiiiiiiiee ettt a e e 92
O A Vo Lo [ =Y T =] T g o T 0 0= 4 o o T 95
4.7.7.1 Simple logical unit addressing MEthOd.............coooiiiiiiiiiiiiee e 95
4.7.7.2 Peripheral device addressing Method .............uuuiiiiiiiiii e 95
4.7.7.3 Flat space addressing MEthOd ............uuiiieiiiiie e e e e e e e e e e aaaaes 97
4.7.7.4 Logical unit addressing Method.............oooiiiiiiiii e 98
4.7.7.5 Extended logical unit addreSSiNg.........ccoueuiiimiiiiiiiieiie e aaaaa s 99
4.7.7.5.1 Extended logical unit addressing formats..............ccooiiiiiiiiiiie e 99
4.7.7.5.2 Well known logical unit addreSSiNg.........ceiiiiiiiiiiiee e e e e e e e e e e e ee e aaaeees 102
4.7.7.5.3 Extended flat space addressing Method...............ooooiiiiii e 103
4.7.7.5.4 Long extended flat space addressing method ... 103
4.7.7.5.5 Logical unit not specified addreSSiNg.........uceuiiiiiiiieiiiiiiiceeee e 104

RS 02 Tl o1 ] o €T TSP O PP PUPTTRRPIOt 104
4.8.1 SCSI port CONFIQUIATIONS .......cceeiiieiceee e e e e e e e e e e e e et eeeeaaaaeeaaean 104
4.8.2 SCSI devices with MUltiple SCSI POIS ......coooiiiiiiiiiccce e 105
4.8.3 SCSI target device with multiple SCSI ports Structure.............coooviiiiiiiiiie e 106
4.8.4 SCSI initiator device with multiple SCSI initiator ports structure............coccociiiii e, 107
4.8.5 SCSI device with multiple SCSI ports StrUCIUIE .........ooiueiiiiiiii e 107
4.8.6 SCSI initiator device view of SCSI target device with multiple SCSI target ports...........cccceevveeeen. 108
4.8.7 SCSI target device view of a SCSI initiator device with multiple SCSI initiator ports...................... 111
4.9 The SCSI model for distributed commMUNICAtIONS ..........eeiiiiiiiiiiie e 112
5 SCSI cOMMAN MOE ... et e e e e e ettt e e e e e bt e e e e e nbe e e e e e s aneeeeeeanneeeeeeannees 117
5.1 The Execute Command proCedure Call ............iiiieiiiiiiii i e e e e e raeeeaa e e 117
5.2 Command descriptor bIOCK (CDB).........cooiiiiiiiieeeee et e e e e e e e e e e e e s e e e e aaaee s 118
ST T - 1 (D1 PSP SP 120
ST TR IS =1 (1 L3 o Yo = USSR 120
R IS - 1 (U130 U= L1 =) USSP 121
5.3.3 SHAtUS PrECEUAEBNCE ... ..ot e et e e e e e e e e e s s b eaeeeeaeeae e nranrreeeees 124
5.4 SCSI transport protocol services for SCSI COMMANGS..........uuriiiiiiiieeiiiiiiieee e 124
5.4.1 SCSI transport protocol services for SCSI commands OVEIVIEW .............ccccuviiiiiiiieeee e 124
5.4.2 Command and status SCSI transport protoCol SErVICES ...........uuveiiiiiieeeiiiiiceee e 125
5.4.2.1 Command and status SCSI transport protocol Services OVerview .............cccccvvveeeeeeeeeeeieeeeeennns 125
5.4.2.2 Send SCSI Command SCSI transport protocol service request ............cccoevveeiiiiiieiiieee e 125



5.4.2.3 SCSI Command Received SCSI transport protocol service indication ..............ccccccceeiiiiiiiie, 125

5.4.2.4 Send Command Complete SCSI transport protocol service response ...........cccccccveeeeeeeeininnns 126
5.4.2.5 Command Complete Received SCSI transport protocol service confirmation.......................... 126
5.4.3 Data transfer SCSI transport protoCOl SEIVICES. .......ooiiiiiiiiiiiieee e 127
ST T I O A= V= SRR 127
5.4.3.2 Data-In deliVEry SEIVICE .......coiiiiiiiie et e e anaae e 129
5.4.3.2.1 Send Data-In SCSI transport protocol service request............oooiiiii e 129
5.4.3.2.2 Data-In Delivered SCSI transport protocol service confirmation .................cccoooi. 129
5.4.3.3 Data-Out deliVEry SEIVICE .......coiuuiiiiiiiiie ettt e e anaaee s 129
5.4.3.3.1 Receive Data-Out SCSI transport protocol service request .........cccoocveeiiiiiie e 129
5.4.3.3.2 Data-Out Received SCSI transport protocol service confirmation..............ccccceeviiiiennnnne. 130
5.4.3.4 Terminate Data TranSfer SEIVICE........cuuiiii i 130
5.4.3.4.1 Terminate Data Transfer SCSI transport protocol service request.............ccccceeeviiiireennnne. 130
5.4.3.4.2 Data Transfer Terminated SCSI transport protocol service confirmation ............................ 131
TSI @70 ) o 00 0 =1 o T I 11 1= (1o 4= TSR 131
G ool g [ aTe [etolaa] 1 4 F=1 o To LS PSP 132
5.7 Command proCesSiNg EXAMPIE ........cooi it e e e e ee s aas 139
5.8 Commands that complete with CHECK CONDITION Status..........ccoiiiiiiiiiiiiiieieee e 140
TS Tt T V=T 1= PR 140
5.8.2 Handling commands when ACA is not in effeCt.........cccooiiiiiiiii e 140
5.8.3 Aborting commands terminated with a CHECK CONDITION status without establishing an ACA 140
5.9 Auto contingent allegianCe (ACA).... ... ettt e e et nnaee s 141
TS I O o 1YY 11 SO 141
5.9.2 EStablishiNgG @n ACA ...t e e e st e e e e bt e e e e e e e b e e e e nnees 141
5.9.3 Handling new commands received on the faulted |_T nexus when ACA is in effect...................... 142
5.9.4 Handling new commands received on non-faulted I_T nexuses when ACA is in effect ................. 142
5.9.4.1 Command processing that is permitted for commands received on a non-faulted
T nexuses dUrNG ACA ...ttt e e ettt e e e et e e e e s bttt e e e e bee e e e e anbeeeeennnees 142
5.9.4.2 Handling new commands received on non-faulted |_T nexuses when ACA is in effect............ 142
5.9.5 Clearing an ACA CONAIION ..........uuiiieiiiiiie e et e e et e e e enb e e e e e nees 143
IR @ Y=Yy F=T o] o T=To I et 1 o100 F=T o Lo £SO ER 144
5.11 Incorrect logical unit numMbers for COMMEaNAS..........c..uiiiiiiiii e 145
5.12 Task attribute exception CONAITIONS ..........uuiiiiiiiiiiii e e 145
T S 1Y 1T - | - OSSR 146
5.13.1 Command terminated sense data or polled sense data ............cccceeviiiiiiiiiiiin e 146
5.13.2 Command completed SENSE data .........cooiiiiiiiiiiiie e 146
5.14 Unit attention CONAITIONS ........eiiiiiiiiiii e e e e e e 146
5.14.1 Unit attention conditions that are Not coalesced .............ccocoeiiiiiiii i 146
5.14.2 Coalescing unit attention CONAItIONS ............uuiiiiiiiiiiiiie e 149
6 SCSI events and event Notification MOAE! ............oooiiiiiiiiii e 151
5.1 SCSI BVENES OVEIVIEBW ....oiiiiiiiiitii ettt ettt ettt e s et e s b et e sab et e e eae e e sar e e e sbeeenanee 151
6.2 Establishing a unit attention condition subsequent to detection of an event................cccoooviiiiininneen. 153
6.3 Conditions resulting from SCSI @VENTS.........ooiiiiii e 154
L Tt o 1Y o o RPN 154
Lo I o = T o N =Y SRR 155
6.3.3 LOGICAI UNIt FESEL..... . ittt e e e sttt e e e e sb et e e e e anb bt e eesbteeeaesanbeneeeeaan 155
B.3.4 1T NEXUS [OSS .....eiieiiiiiiiie ittt ettt e e ettt e e e ettt e e e e sa bttt e e e e anbteeeesnbeeeeesabbaeeaenn 156
6.3.5 POWET [0SS ©XPECIEM.....coi ittt e ettt e e e e ettt e e e s e bt e e e e e abbe e e e s anbeneeae e 156
6.4 SCSI transport protocol services for event notification.............ccccii 157
6.4.1 SCSI transport protocol service for event notification OVerview...........ccccccoooe i 157
6.4.2 Nexus Loss SCSI transport protocol service indication .............cooouiiiiiiiiiin e 157
6.4.3 Transport Reset SCSI transport protocol service indication ............cvvevvviieiee s 157
6.4.4 Power Loss Expected SCSI transport protocol service indication .............cccoevvvieeeeiiiiieie e 157
7 Task Management FUNCHIONS .........c.uiiii et e e et e e e e e e e e ebee e e e e ennees 159
7.1 Task management function procedure CallS............cuuiiiiiiiiiiiii e 159
A =1 ] I 720 | R 160
S 0 =1 T I 78S 1 (ST = R 161
O Y o SR 161



7.5 CLEAR TASK SET .o s e 162

7.8 1 T NEXUS RESET ....oiiiiiiiiiiiie e iiiitte s sttt e e sttt e e e ettt e e e s astteeeessseaeeeesanssaeeaeaasssaeeesasnseeeesnssseeaesannsnneens 162
7.7 LOGICAL UNIT RESET ... . iiiiiiiiiiiieie ettt ettt e ettt e e s st e e e s satst e e e e sansseeeessnnseeeesannseeaesannnnneens 163
7.8 QUERY TASK ..ottt ettt ettt e e e ettt e e e sttt eeesas et eee e s seeeeeeaasseeeeeesassseeeeeansseeeeeeanssaeeesnsnseeeesannnneeens 163
7.9 QUERY TASK SET ...eiiiiiiiiiiiiie ettt e s ettt e e sttt e e e e tte e e e s sssteeeeesassaeeeesasssaeeaeaasssaeeesassseeeesassseeeesansnaneens 164
7.10 QUERY ASYNCHRONOUS EVENT .....uiiiiiiiiiiiie e ittt e e st e e e st eeessssaeeaesssssaeeassnnsseeeessssseeeesasnnees 164
7.11 Task management function lifetime ... e 166
7.12 SCSI transport protocol services for task management functions..............cccccciiiiiiiiiiiiieeeee, 166
7.12.1 SCSI transport protocol services for task management functions overview..............cc.ccccceveeenneee 166
7.12.2 Send Task Management Request SCSI transport protocol service request...........cccccoecveeeeennee. 167
7.12.3 Task Management Request Received SCSI transport protocol service indication....................... 167
7.12.4 Task Management Function Executed SCSI transport protocol service response..............cccc..... 167
7.12.5 Received Task Management Function Executed SCSI transport protocol service confirmation.. 168
7.13 Task management funCtion @XamPIe..............ue i 169
8 Task SEt MANAGEMENT...... ... ettt et e e e e e e e ettt e e e e e e e e e e e e nnbnbaeeeeeaaaaaaeas 171
8.1 Task set MaNagEeMENTt OVEIVIEW ........oiiiiiiiiiii ittt e e e e e e e e e et e e e e e e e e e e e aneneeeeeeeas 171
IV [ 0] o] e g aT=T= o [Xo) o (U 1= U [ YU UPPPR 171
8.3 Command management MOE ............oo it e e e e e e e e e e e e e e e neeeeeeees 171
8.4 TaSK AFIDULES ...ttt e e e e e e e e et e e e e e e e e e e e e eee s 172
841 OVEIVIEBW ...ttt ettt et e e oo oo oo o e et ettt et e e eeaaeeesaa e nnsbetaeeeeeeaaaeeeeaaabnnbeeeeeeaaaaeeaaaannnns 172
8.4.2 Commands having the SIMPLE task attribute..............ooooiiiiii e 172
8.4.3 Commands having the ORDERED task attribute ..o 172
8.4.4 Commands having the HEAD OF QUEUE task attribute .............ccccooiiiiiiiiiii e 172
8.4.5 Commands having the ACA task attribute ... 172

L RS O7e] o a0 =T aTo Il o] o] 4 Y20 PSPPSR 173
8.6 Command duration lIMit.......... ... e e e e e e e e e e e e e e eaee s 173
8.6.1 Command duration lIMit OVEIVIEW ...........oi it 173
8.6.2 Command duration SCheAUIING ..........ooii i e e e e 174
8.7 LU (logical unit) state MacChines ...t 174
8.7.1 LU state MacChing OVEIVIEW........cooiiiiiiiiii ittt e et e e e e e e e e e e e e eeeeas 174
8.7.2 LU_TM (task manager) state Machine...........oooi e 176
8.7.2.1 LU_TM state Maching OVEIVIEW ...........cooiiiiiiee e e e e e 176
8.7.2.2 LU_TM COMMANT PrOCESSING ...ueuuteeeeiieietiaeaaeeaae ittt eeeaaaaeesaaaaannnbeseeeeaaaaeeeseeaannenbeneeeeeaasaean 177
8.7.2.3 LU_TM task management fuNCtion ProCeSSING ..........eeeiiiiiiiaiiiiiiiiiiieiee e 179
8.7.2.4 LU _TM @VENT PrOCESSING ...ceeieiiiiiiitieeiieee e e e e e e e e ettt ettt e e e e e e e e e s aaebee et eeeeaaeeeeeeaaannnbeneeaaaaaaaans 180
8.7.2.5 LU_TM terminated command ProCeSSING .......ccccuuuuiuiiiiiiiiiaaaa e ieeete e e e e e e e e s e s aeeeeeaaaeens 182
8.7.2.5.1 LU_TM ACA NOt €StabliSNEd ..........cccoiiiiiiiii et enaeee e 182
8.7.2.5.2 LU_TM ACA eStabliSNEd ......cooiiiiiiiii ettt e e e ae e 183
8.7.3 LU_DS (device server) state Machine ..o 185
8.7.3.1 LU_DS state Maching OVEIVIEW ...........cooiiiiiiieiccci e e e e 185
8.7.3.2 LU_DS cOMMANA PrOCESSING......uuteeeeeieietaaaaeaeeaeaaiateieeeeeeeaaaeee e s e e nnneeeeeeeeaaaaeeeaeaaannnnnneaeeeeeaeaaaan 185
8.7.3.3 LU_DS background ProCESSING...... . eeutiitiaaaaieiiiaiiieiieieeeee e e e e e e e e e er e e e e aae e e s e e anneeneeeeeeeaeeaaaan 188
8.7.4 LU_CS (command state) state machine ...............oeeeii e 189
8.7.4.1 LU_CS state Maching OVEIVIEW ...........cooiiiiiiiiiicece et 189
8.7.4.2 LU _CST:IdIE STALE ...eeeeiiie ittt ettt e e e e e et e e e s st e e e e et e e e et e e e e e enrees 189
8.7.4.2.1 LU_CS1:ldle state descCriplion ..........ooooiiimimiiicceee e 189
8.7.4.2.2 Transition LU_CS1:ldle to LU_CS2:Dormant ........cccceieiiiiiiiiiiiicieeeeeeeee e 189
8.7.4.2.3 Transition LU_CS1:ldle to LU_CS3:Enabled............cuuiiiiiiiiiiiiiiiieeeeee e 189
8.7.4.3 LU _CS2:DOrmant State .......uuiieii it 190
8.7.4.3.1 LU_CS2:Dormant state desCription ............ooiiiiiiiiiii e 190
8.7.4.3.2 Transition LU_CS2:Dormant to LU_CS3:Enabled...........ccccccooiiiiiiiiiiee 190
8.7.4.3.3 Transition LU_CS2:Dormant to LU_CS1:1dle ..........ueiiiiiiiiiiaieiiieeeee e 190
8.7.4.4 LU_CS3:Enabled state........ccooeeee et a e 190
8.7.4.4.1 LU_CS1:Enabled state description............ooo i 190
8.7.4.4.2 Transition LU_CS3:Enabled to LU_CS1:1dl€.........uumiiiiiiiiieeee e 191
8.7.4.4.3 Transition LU_CS3:Enabled to LU_CS4:Blocked.........ccoiiiiiiiiiiiiiieee e 191
8.7.4.4.4 Transition LU_CS3:Enabled to LU_CS5:Completed ..o 191



8.7.4.5 LU _CS4:BIOCKEA STAtE ..o e e e e 191

8.7.4.5.1 LU_CS4:Blocked state desCription ..........ccooiiiiiiiiiiiiiie e 191
8.7.4.5.2 Transition LU_CS4:Blocked to LU_CS3:Enabled.............ccoeiiiiiiiiiiieiiiiiiee e 191
8.7.4.5.3 Transition LU_CS4:Blocked to LU_CS5:Completed...........ccueeiiiiiiiiiiiiiiiieeiiieee e 192
8.7.4.6 LU_CS5:Completed State........ccuuiiiiiiiiiiiie ettt 192
8.7.4.6.1 LU_CS5:Completed state descCription............eeiiiiiiiiiiiiieee e 192
8.7.4.6.2 Transition LU_CS5:Completed t0 LU_CST:ldI€...uciiiiiiiiiiieiii e 192

8.8 Task set management @XamPIES..........ooiiiiiiiiiiie e 192
B.8.1 OVEIVIBW ...ttt et e e e ettt e e e e et et e e e e sttt ee e e ambte e e e e e nbeeeeeesanbeeeeeanbbeeeeeeanbneeeeanns 192
8.8.2 Commands having the HEAD OF QUEUE task attribute .............cccooiiiiiiiiiiii e 193
8.8.3 Commands having the ORDERED task attribute ...........ccooiiiiiiiii 195
8.8.4 Commands having the ACA task attribute ............coooiiiiiii e 196
Annex A (informative) Identifiers and names for ObJECES..........oooiiiiiiiii 197
A.1 Identifiers and NAMES OVEIVIEW..........ciiiiiiiiiiie ettt e e e e sttt e e e ettt e e e e s nee e e e e snbeeeeeeennees 197
A2 1dentifiers @Nd NAMES.......cooiiiiiiiie et s b et e e 198

Annex B (informative) SCSI Initiator Port attributes and SCSI Target Port attributes supported by

S 02T I (= T E] o o] o o] o) (o TeTo ][RP PPR 203
Annex C (informative) Terminology MapPPiNg.....cccccuuriiiiiiieiieeie e e e e e e e e e e e e e e e s s s e e eeeaaaeeeeesaassnsseneeees 207
C.1 Terminology Mapping t0 SAM-3 ... .. e e e e e e e e s e e e e e aeeesessaennnrereeeaaaaeaeas 207
C.2 Terminology Mapping t0 SAM-4 ... ... e e e e e e e e e e et e e e e e aeeeeessaeanararreeaaaaeaean 207
Annex D (informative) SCSI transport protoCOl @CTONYMS ........cooiiiiiiiiiiiiiiieee e e e e e 208
1] oo =T o] o Y/ PSS 209



		2026-07-10T13:59:09+0000
	DIN Deutsches Institut fuer Normung e. V.
	Dokument ist zertifiziert




