ICS 49.140 SLOVENSKA TECHNICKA NORMA Februar 2015

Kozmicka technika. SpaceWire. Protokol STN
pristupu k vzdialenej pamati. EN 16603-50-52
31 0543

Space engineering - SpaceWire - Remote memory access protocol

Tato norma obsahuje anglicka verziu eurépskej normy.
This standard includes the English version of the European Standard.

Tato norma bola oznamena vo Vestniku UNMS SR &. 01/15

Obsahuje: EN 16603-50-52:2014

120158

Urad pre normalizaciu, metrolégiu a skasobnictvo SR, odbor SUTN, 2015
Podla zakona €. 264/1999 Z. z. v zneni neskorSich predpisov sa moZu slovenskeé technické normy
rozmnozovat a rozSirovat iba so suhlasom Uradu pre normalizaciu, metrologiu a skusobnictvo SR.



STN EN 16603-50-52: 2015

EUROPEAN STANDARD EN 16603-50-52
NORME EUROPEENNE
EUROPAISCHE NORM September 2014

ICS 49.140
English version
Space engineering - SpaceWire - Remote memory access
protocol
Ingénierie spatiale - SpaceWire - protocole d'acces a Raumfahrttechnik - SpaceWire - Protokoll zum
distance a la mémoire ferngesteuerten Speicherzugriff

This European Standard was approved by CEN on 1 March 2014.

CEN and CENELEC members are bound to comply with the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of a national standard without any alteration. Up-to-date lists and bibliographical references concerning
such national standards may be obtained on application to the CEN-CENELEC Management Centre or to any CEN and CENELEC
member.

This European Standard exists in three official versions (English, French, German). A version in any other language made by translation
under the responsibility of a CEN and CENELEC member into its own language and notified to the CEN-CENELEC Management Centre
has the same status as the official versions.

CEN and CENELEC members are the national standards bodies and national electrotechnical committees of Austria, Belgium, Bulgaria,
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France, Germany, Greece,
Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland, Turkey and United Kingdom.

CENELEC

CEN-CENELEC Management Centre:
Avenue Marnix 17, B-1000 Brussels

© 2014 CEN/CENELEC All rights of exploitation in any form and by any means reserved Ref. No. EN 16603-50-52:2014 E
worldwide for CEN national Members and for CENELEC
Members.



STN EN 16603-50-52: 2015
EN 16603-50-52:2014 (E)

Table of contents

o1 =TT o 7
LIRS T o T 8
2 Normative references.........cccccrnrrnnrrrnns i ————— 9
3 Terms, definitions and abbreviated terms...........oooer e, 10
3.1 Terms defined in other standards ................ccc o 10
3.2 Terms specific to the present standard ..., 10
3.3 Abbreviated termsS. ... ... 10

K S 70 o V=Y o1 1T o 1= S PSPSPUPPURPPPRPPPIN 11

N T Lo T = 12
4.1  Remote Memory Access Protocol (RMAP) PUrPOSE..........cccuuviiiiiiiieeiiiiiiiiieeeee e 12
4.2 GUIAE O CIAUSE 5. e e e e e e e e e e e e e e e e e e e e e e e e aaaaaaans 12
4.3 RMAP OPEIratiONS. .. .ottt —————— 13
G T S 11 oo 18 o1 1T o 13

4.3.2  Write COMMANAS .....cooiiiiiiiei e e e e e 13

4.3.3 Read COMMANGAS .....cooiiiiiiiiii ettt e e e e e e e e e 14

4.3.4 Read-modify-Wrte ..........uuuiiiiiiiicec e 14

LI 2 Lo LU TT =T 3T o 15
5.1 RMAP command and reply fields...........uoiiiiiiiii e 15
5.1.1  Target SpaceWire Address field...........cccceeiiiiiiiiiiii e, 15

5.1.2  Target Logical Address field............ooiiiiiiiiiiiiiiiee e 15

5.1.3  Protocol Identifier field............ooeeiii 15

51.4 Instruction field ... 16

5145  Keyfield 17

5.1.6  Reply Address field ... 17

5.1.7 Initiator Logical Address field ...........coooiimmiiiiiii 19

5.1.8  Transaction Identifier field ...............cco 19

519 Extended Address field ... 19

5110 AdAress field ... 19

5111 Datalength field.........coooomiiiiii e 20




STN EN 16603-50-52: 2015
EN 16603-50-52:2014 (E)

5112 Header CRCfield.......ccoooiiiiiiii e 20
5113 Datafield.....coooooiii 20
5114 Mask field...cooo 20
5115 Data CRCfield ..o 20
5.1.16 Reply SpaceWire Address field...........ooouiiiiiiiiiice e, 20
5117 Status field ..o 20

5.2 Cyclic Redundancy COde...........oooiiiiiiiiiiiiiieeeeeee e 21
S TRC T VA4 (= @7 o] o1 g =T o T S 23
5.3.1  Write command format.............cooor i 23

5.3.2  Wiritereply format...........ooooiiiiiiiii e 26

5.3.3 WIIt @ChiON ... e 28

ST (= T O o1 1 =1 o o 39
541 Read command format...........cccoeiiiiiiii 39

5.4.2 Readreply format ... 41

543  ReAd ACHON ... 43

5.5 Read-Modify-Write Command................uiiiiiiiiiiiiicc e 52
5.5.1  Read-modify-write command format ... 52

5.5.2 Read-modify-write reply format ...............o 56

5.5.3 Read-modify-write action............ccoooiiiiiiiiiii e 59

5.6  Error and Status COUES.......couuiuiiiie e e et e eeeeeees 70
5.6.1 Error and status COAES .........ouvueiiii e 70

5.7 Partial Implementations of RMAP ... 72
5.7.1 Limited functionality NOAES .........coooiiiiiiiiiiii e 72

5.7.2  Partial implementations............ccooii i 72

5.8 RMAP CONOIMANCE.......cciiieiiiiiiee ettt a s e e e e e e e e e e e eeeeeees 73
5.8  OVEIVIEW . 73

5.8.2 RMAP partial implementations ... 73
Annex A (informative) Example of RMAP CRC implementation.............cccceeunee. 77
AT OVEIVIEW ittt e 77
A.2 VHDL implementation of RMAP CRC ........uuuuiiiiress e 77
A.3 C-code implementation of RMAP CRC ..........uuiiiiiiseesee e 79
A4 RMAP CRC eSSt PAtterNS ... 81
Annex B (informative) Example Service Interface specification......................... 88
B.1  OVRIVIEW o 88
B.2  WIIte SeIVICE ..o 89
2t B [ 1= (o ) 89

B.2.2  WRITE.FEQUESL ... e e e 89




STN EN 16603-50-52: 2015
EN 16603-50-52:2014 (E)

B.2.3  WRITE.CONfIrmMation ..........uuuuuiie e 89
B.2.4  Targel oo 90
B.2.5 WRITE.authorisation.indication ...............ccccoooiiiiiiiiiiii e 90
B.2.6 WRITE.authorisation.reéSPoNnSe ...........ccoeiiiiiiiiiiiiieeeeeeee e 91
B.2.7 WRITE.data.indiCation ... 91
B.2.8  WRITE.AAta.r@SPONSE......uuiiieiiieeiiicee e 92
B.2.9  WRITE.INAICALION ....uuiiiiiiiiiii e e e e e e e 92
R B =Y Lo ST =T T S 93
20 T I 011 =1 (o] 93
B.3.2 READ.FEQUEST ... 93
B.3.3 READ.CONfiIrmMation........cccooiiiiiiiiiciee e 93
G T I | (o1 94
B.3.5 READ.authorisation.indication...............ccooiiiiiiiiiiii 94
B.3.6 READ.authorisation.reSPONSE .........coiiiiiiiiiiiiiceee e 95
B.3.7 READ.data.indication .............oooiiiiiiiii e 95
B.3.8 READ.JAta.r€SPONSE ......ccovuiiiiiiii et 96
B.3.9  READ.INAICAION .....uuuiiiiiiiiiii e e e e e 96
B.4 Read-Modify-Write ServiCe ..o 97
g N | 1= (o ) 97
B.4.2 RMW.rEQUEST......e e e 97
B.4.3 RMW.confirmation..........ccoooiiiiiiiiiieie e 97
B4 4  Target ... 98
B.4.5 RMW.authorisation.indication.................oooiiiiii i 98
B.4.6 RMW.authorisation.reéSPoNSEe .........covvviiiiiiiiiicii e 99
B.4.7 RMW.read.data.indication.............ccccooiiiiiiiiiiiiii 99
B.4.8 RMW.read.data.reSPONSE .........ccuuiiiiiiiiiiieiiiic e 100
B.4.9 RMW.write.data.indication.............cccooooiiiiiiiiiiii e 100
B.4.10 RMW.Write.data.reSPONSE ........uuuuuuiiiiiiiiiiiii s 101
B.4.11 RMW.NAICAtION ......uuiiiiiii e 102
Annex C (informative) Mapping to CCSDS SOIS Remote memory access
SEIVICE .. 103
Bibliography........ 108
Figures
Figure 5-1: Write Command format ...........c..oueiiiiiiii e 23
Figure 5-2: Write Reply fOrmat..........cooooiiii e 26
Figure 5-3: Write Command/Reply SEQUENCE ...........ccuuiiiiiiiiiaeeeieiiieee e 28




STN EN 16603-50-52: 2015
EN 16603-50-52:2014 (E)

Figure 5-4: Write Command Header ErrOr...........coooiiiiiiiiiiieeeeee e 30
Figure 5-5: Write Data Authorisation Rejection..............cccooiiiiiiiiiii e, 32
Figure 5-6: Write Command Data Error ... 35
Figure 5-7: Write€ RepIY EITOr .......e it 38
Figure 5-8: Read Command format ..o 39
Figure 5-9: Read Reply fOrmat ..........ccoooiiiiiiiiii e 41
Figure 5-10: Read Command/Reply SEQUENCE..............uuuiiiiiiiiiiiiiiiiiiiiiiiee e 44
Figure 5-11: Read Command Header ErTOr..............uuiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiieieeeeieeeeeeees 46
Figure 5-12: Read Authorisation Rejection ...............couiiiiiiiiiiiiic e, 49
Figure 5-13: Read Reply Header Error...........cooi it 51
Figure 5-14: Read Reply Data ErTOr ..........uuuiiiiiiiiiiiiiiiiiiiiiiiii e 52
Figure 5-15: Read-Modify-Write Command format .................ooooiiiiiiiiiee e, 53
Figure 5-16: Example Operation of Read-Modify-Write Command.............ccccccceeeeeiiiiennnnnnnn. 56
Figure 5-17: Read-Modify-Write Reply format ...............oouiiiiiiiiiiiiiiiiiiiii 57
Figure 5-18: Read-Modify-Write Command/Reply SeqQUENCE..............eevviiiiviiiiiiiiiiiiiiiiiiiiines 59
Figure 5-19: Read-Modify-Write Command Header Error............cccccoeeiiiiiiiiiiieiiieeeeeee, 61
Figure 5-20: Read-Modify-Write Command Data Error..................eeviiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiees 64
Figure 5-21: Read-Modify-Write Authorisation Rejection ..................euviiiiiiiiiiiiiiiiiiiiiiiiiiiiiies 66
Figure 5-22: Read-Modify-Write ReplY ErrOr..........coooviiiiiiiiiiiiecce e 68
Figure 5-23: RMW Reply Data ErTOr........ccouuiiiiii et e e e e e 69
Figure B-1 : SOIS communication architeCture.............cccooooiiiiiiiiiiii e, 88
o 10 I O I Y 1Y 4T Yo = R 103
Figure C-2 : SOIS MOUEI ... .o e e e e e e e e e e e e esaananns 104
Tables

Table 5-1: RMAP Command COUES ........cooeviiiiieeieeeee e 16
Table 5-2: Reply ADAress field SIZE .........cooiiiiiii e 18
Table 5-3: Example Reply Address field to Reply SpaceWire Address mappings................. 18
Table 5-4: Error and Status COAES ..o 71
Table 5-5: SpaceWire RMAP write COMMaNd.............coooiiiiiiiiiiiie e 74
Table 5-6: Example of Write Command Product Characteristics ..........cccccoeovieiiiiiiiiienennnn.n. 74
Table 5-7: SpaceWire RMAP Read Command............ccoiiiiiiiiiiiii i 75
Table 5-8: Example Read Command Product Characteristics ............ccccooeeeiiiiiiiiiiiiencnnnn.n. 75
Table 5-9: SpaceWire RMAP Read-Modify-Write Command................ccco, 76
Table 5-10: Example Read-Modify-Write Command Product Characteristics ....................... 76




STN EN 16603-50-52: 2015

EN 16603-50-52:2014 (E)

Table C-1

Table C-2:
Table C-3:
Table C-4 :
Table C-5:

Table C-6
Table C-7

: Comparison of RMAP and Remote Memory Access primitives ........................ 105
WRITE.request parameters ...........coouiuiiiii i 106
WRITE.confirmation parameters ...........ccooo oo 106
READ.request parameters ...........oouuuiiiiiiiiiice e 106
READ.confirmation parameters...........c..ooooiiiiiiiiiii e 106

: RMW.request parameters ... ... 107

: RMW.confirmation parameters. ..o 107




STN EN 16603-50-52: 2015
EN 16603-50-52:2014 (E)

Foreword

This document (EN 16603-50-52:2014) has been prepared by Technical
Committee CEN/CLC/TC 5 “Space”, the secretariat of which is held by DIN.

This standard (EN 16603-50-52:2014) originates from ECSS-E-ST-50-52C.

This European Standard shall be given the status of a national standard, either
by publication of an identical text or by endorsement, at the latest by March
2015, and conflicting national standards shall be withdrawn at the latest by
March 2015.

Attention is drawn to the possibility that some of the elements of this document
may be the subject of patent rights. CEN [and/or CENELEC] shall not be held
responsible for identifying any or all such patent rights.

This document has been prepared under a mandate given to CEN by the
European Commission and the European Free Trade Association.

This document has been developed to cover specifically space systems and has
therefore precedence over any EN covering the same scope but with a wider
domain of applicability (e.g. : aerospace).

According to the CEN-CENELEC Internal Regulations, the national standards
organizations of the following countries are bound to implement this European
Standard: Austria, Belgium, Bulgaria, Croatia, Cyprus, Czech Republic,
Denmark, Estonia, Finland, Former Yugoslav Republic of Macedonia, France,
Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania,
Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Romania,
Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the United
Kingdom.
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1
Scope

There is a number of communication protocols that can be used in conjunction
with the SpaceWire Standard (ECSS-E-ST-50-12), to provide a comprehensive
set of services for onboard user applications. To distinguish between the
various protocols a protocol identifier is used, as specified in ECSS-E-ST-50-51.

This Standard specifies the Remote Memory Access protocol (RMAP), which is
one of these protocols that works over SpaceWire.

The aim of RMAP is to support reading from and writing to memory in a
remote SpaceWire node. RMAP can be used to configure a SpaceWire network,
control SpaceWire nodes, and to transfer data to and from SpaceWire nodes.
RMAP is specified in this Standard.

This standard may be tailored for the specific characteristic and constrains of a
space project in conformance with ECSS-5-ST-00.
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2
Normative references

The following normative documents contain provisions which, through
reference in this text, constitute provisions of this ECSS Standard. For dated
references, subsequent amendments to, or revision of any of these publications
do not apply. However, parties to agreements based on this ECSS Standard are
encouraged to investigate the possibility of applying the more recent editions of
the normative documents indicated below. For undated references, the latest
edition of the publication referred to applies.

EN reference Reference in text Title
EN 16601-00-01 ECSS-5-ST-00-01 ECSS system - Glossary of terms
EN 16603-50-12 ECSS-E-ST-50-12 Space engineering - SpaceWire - Links, nodes, routers

and networks

EN 16603-50-51 ECSS-E-ST-50-51 Space engineering - SpaceWire protocol identification

koniecnahladu - textdalej pokracuje v platenejverzii STN
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