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OSIBIDE Session Layer

This document gives & detailed description of the OSIRIDE Session
Layer, which has been generally described in [1]-

The document 1S structured in two parts, following the guide-
lines for the production of the OSIRIDE final documents described
in [2], which ares

1. A first part, in which the services and the protocol of the
OSIRIDE Session layerl are described by words, with the sape
style as it can pe found in the Standard documents [3] and [4],

from which it derives. This part 1s painly taken from the
already pentioned and related CSIRIDE document [1]-

2. A second part, yhich gives the detailed descriptiom of the
imglementatioa specifications for the CSIBIDE session Layer.
Hain characteristics of this second part are:

- Iaternal layer's structure
- Data structures

- upper level interface {including the services offered to
the Local Managenent System) -

- Lower level interface

- Internal scheduler description

Introduction ii
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OSIRIDE Session lLayer .

e s i i i S~ D e S e S A G

The first OSIRIDE implementation for the layer 5 provides for the
Session Layer protocol defined by ISC in [3] and [4]

The IS0 Session protocol defines a number of functional units,
vhich may be negotlated.

In this chapter tae choices whick have been done for the C3IRIDE

Session layer will be described, following the same style as the
related 1ISO Draft Proposais [3] and [4].

1= 1 SCOGPE

This part defines in an abstract way both the externally visikle
service provided by the OSIRIDE Session Layer and the internal
OSIRIDE Session Protocol mechanisnss

1. 2 DEFIBITIOKS

Apart from the terms defined in the Reference Model 15], the fcl-

lowing are Session specific terms and are defined in this secticn.

1.2.1 Session_Service_Defipitions

Session Services User; SS User An abstract representation of the
totality of those entities within a single systen that
make use of the Session Service.

calling SS wser An SS user that initiates a Sessiou=-connection
establishment request,

called SS user An 5SS user with whom a Calling S5 user wishes toe
establish a session-connection.

Hotes Callimg SS Users and Called SS Users are defined
with respect to a single conpecticn. An 55 user cask De
both a calling and a called SS User simultaneousliy.

sending SS user An SS User that acts as a source of data during the
data transfer phause of a session-ccnnection.
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receiving SS User An SS user that acts as a sink of data during tie
data transfer phase of a session-connection.

Botes An SS User can be poth sending asd receiving 35
User simultaneously.

requestor; imitiatimg SS-user An SS User that initiates a partic=
ular actioun.

acceptor; accepting SS User An 35S User that accepts a particular
action. - ‘

token Aun attribute of a session-conunection whichk is dynamically

assigned to one S$S user at a time to permit certain serv-
ices to be invoked.

1« 2.2 Session Protocol Defimitions

transport service provider An abstract machine which models the
totality of the entities providing the transport
service, as viewed by a sessicn entity.

local matter A decision made by a system concerning its behaviour
in the Sessicn layer that 1s not subject to the
‘rejuirements of the Sessicn protocol.

sending session entity A session entity that sends a given S5PDU.

receiving session eatity A session entity that receives a yivesn
SPDU.

owuner {of a tokem) Ile session entity to whom a token is assiyned.

proposed parameter The value for a parameter that the initiatcr
indicates in a CONNECT 3PDU that it wishes fo use
over the Session connection.

selected parameter The value for a paraneter that the responde:r
indicates in an ACCEPT SPDU that it has chosen for
user over the Session conuectiols

iavalid SPDU An SPDU which does usot comply with the requirements
' of the OSIRIDE Session protocol for structure and
encoding. '

protocol error An SPDU  whose use does not comply with the proce-
dures agreed for this session-coanection.

transparent {data) SS user data which is transferred intact cetween

session entities, and which is unavailable for use
by the sessicn entities.
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4 identifier Heading informatiom that ideatifies the command
SPDU concerned.

cost

se idemtifier Heading information that identifies the
response SPDU concerned.

a command identifier or a response identifier.

length imdicator An indicator which represeants the length in octets
of an associated field or group of fields. '

paraseter idestifier; parameter group identifier An identifier that
indicates the type of informaticn contained im an
associated field or group of fields.

Hote: Roth terms are defined amd used im c¢rder to
paintain compatibility with <CCITIT reconmnmendatioa
5.62, where a parameter group identifier is defined
as "a special case of a parameter identifier which
indicates that the associated field comnsists entire-
1y of a group of parameters, each idemtified by a
parameter identifier®.

paraseter value This value is the information that represeats the
value of the parameter identified by either a PI or
a PGl.

field ;A group of one or more bits within a single octet or
""a group of one or more octets, used to represent a
particular set of information.

Session Protocel Bachime; SBE The instances of compunicatioa of
this protocol are expressed im terms of the oper-
ations performed by an abstract machine, the Session

Protocol HMachine.

vi{nm) An abstract local variable which is used in order to
allow the peer entities to maintain the coheremce of
the serial numbers. V{M) contains the the serial
number of +the next synchronization point to be
requested by the S5 user.

via) An abstract local variable which is used in order to
maintain the lowest serial aumber to which a syn-
chronization point confirmation is expected. No con-
firmation is expected when V(3) = V{H).

¥ {B) An abstract local variable which is used in order to
maintaia the lowest serial ‘number to which resyn-
chronization is perpitted.

¥=-5C An abstract local variable used to determine whether
or not the SS user has the right to send minor mark
confirmations. The variable has the following val-
ues:
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trues the SS wuser has the rigth to¢ issue
pinor mark confirmations.

i

v=38C

y=8C = falsesz the 5SS user does nmot have +the rigth
to issue minor mark confirmations.

Is an abstract lecal variable which is used in order
to determine the availability of the activity man-
agement service, and to detect if am activity is in
progress. Inm the first OSIBIDE versiom, activity is
not supported, but the variable has beem maintained
for compatibility.

1«3 ABBREVIATIOES

1.3.1 Session_Service Abbreviations

BS basic synchroamized subset

ss session service.

s sessicn connection.

SSAP session service access poiat.

SSDU session service data unit.

15580 expedited session service data uait.

1.3.2 Sessiom_Protocel Abbreviatioas

SPBY session protocol data unit

TShU ‘transport service data unit
sI SPDU identifier

Ly " leangth indicator

PI ‘9arameter identifier

P8I ~ parameter group identifier

Py parameter value

TAB abort timer

Introduction
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2.8__SESSIOB SERVICE

OSIRIDE Version 1 implements the following Functional Unitsi:
- Eernel

~  Balf Duplex

-  Full Duplex

- Begotiated RBelease

- Hinor Symchromnize

- Bajor Symchromize

-~  Besyachronize

- ZTyped data

In the following sections, the session primitives contained in the

above mentioned Functional Units will be described in terms of the
sugported parameters.

1 For the definition of the term Functional Unit, see [3].
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2.1 KERBEL FUBCTIOBAL UNIT
The Kernel Functiopal Unit containsv:theAfCIlowing"séssion primi-
tives: : ) : o LT
—~  S_COBNECT
—~  S_DATA
—  S_RELEASE
—  S_U_ABORT

—  S_P_ABORT

2.1.1 S_COHHECT

Fig., 1 describes the S_CCBENECT related parameters.

] 5
Indicat.] Response] Coanfirs

Iy E] 5 "1
! Parameter | Bequest | 1
LI E] 4 k] ] k|
| ldentifier ] X | X ' S i X i
| Calling SSAP id | X i X{=) P - |- i
{ Called SsaP id i} X | X{=) i X(=) ] X{=) i
| Besult | I I X(1) I X{=) i
i Cual. of service | X% ] X D [ ¢ |
{ Session requir. | X{2) 1 X(=) ] X{9) I X{=) |
| Serial number I {3 | X4=) 1 X{4) ] X{=) i
| Data token{5) ] X(6) | X{=) X7 | X(=) .
| Release token{d) | X{6) 1 X{=) i X{7) | X{=) i
| Sync-min token{5)| X(6) | X{(=) i X7 1 X{=) i
| Major token (5) i X(5) I X (=) I X{7) I X{(=) |
| User data I X(8) I X{=) I X(8) I X(=) !
Fig. 1. S_CCNNECT parameters

Hotes:

1. The value of the result parameter can be one of:
A. accept
B. reject (user)

C. reject {provider + reason of failure)
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Only the first two values can be preseant in a response.
2. The following session requirements are indicated2:

A. half-duplex (value := user)

B. duplex (value := user) |

C. exceptions (value := no)

D. typed data {(value := nser)

E- negotiated release (value := aser)

f. syachronize-minor {(value := user)
G- synchromnize-major {(value == user)
H. resynchronization {value :z= user)
1. session expedited {value := BO)

J. activity management {value :z= Ho)

K. capability data {value :== Bno)

Lad

= This parameter is only presesnt when minor-sync token or a major
token is availatle,

4. Value in response/confirmation takes precedeace over value in
reguest/indication.

5. This parameter is required only if the token is available,
6. Value may be one of:
A. initiator side

B. acceptor side

2 In the first OSIRIDE implementation, the session requirements
are forced in such a way as to support the Basic Synchronized
Subset. For each session Teguirement, the value may bez

BO: means that the corresponding Functional Unit is not
supported.

yes:s means that the corresponding Functional Unit is
always supported by an OSIRIDE implementation.,

user: means that value of yes or me has to be provided by
the user. If nothing is specified, mo is assumed by
default.

Session Service
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OSIBIDE,Session Layer

C., acceptor chooses
Value may be ome of:z
A, initiator side
B. acceptor side

Tf the value in the reguests/indication is not "acceptor choos-
es", the rparameter is absent.

User data of size limited to 512 octets.

The session reguirements specified in the response indicate the
accepted session user regquirements to the initiator. These
requirements have to be selected from those proposed imn the
indication. The acceptor may not indicate both half-duplex
service and duplex service in the response.

In OSIRIDE, the Quality of Service parameters are selected accord=-

ing

1s

2.

to the following critericn:z

Some Q0S parameters are not selectable, because they are not
implemented:

- session connection protection

- session connection priority

- transit delay

- session connection establishment delay

- session connpection establishment failure probability
- ’transfer failure probability

- session connection release delay

- session connection release failure probability

Some QoS parameters are always selected by the CSIRIDE Session
layer, and are not selectable by the Session user: '

- optimized dialogue transfer, which is always set to yes;
- extended control, which is always set to yes.

Some (oS parameters are selectable by the CSIRIDE Session user,
by selecting a particular Session Profile:

- throughput

- session connection resilience
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2.1.2 S_DATA

Fig. 2 describes the S_DATA related parameters.,

& k] E 1

i Parameter i Beguest | Indicat.|

b + t 1

| Lata X I X(=) /

4 i 2 J
Fig. 2. S_DATA parameters

Bote:

1. The size of the S5SSDU is an integral number of octets greater
than zero.

e e e s s

Fig. 3 describes the S_RELEASE related parameters.

& 4 R} é ] 1

i Parameter § Beguest ] Indicat.] Response| Confirm |

F 3 4 b { 1

| Result Po- | - I XN I X (=) |

| User data 1 X{2) I X(=) I X(2) I X(=) !

1 3 N 2 4 3
Fig. 3. S_RELEASE parameters

Hotes:

1. The value of the result parameter can be affirmative or nega-
tive. This parameter may take the "negative" value only if the
release token is available. This means that the Negotiated
Release Functional Unit bas been selected.

2o User data limited to 512 octets.

2.1.4 S_U_ABORT

Fig. 4 pag. 12 describes the S_U_ABORT related parameters.
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5 & ] 3

| Parameter | Begquest | Indicat.|

! } % 2]

j User data 1 X{N) i X{=) |

1 ;| ] 4
Fig. 4. S_U_ABCRT parameters

Hote:

1a User data limited to 9 cctets.

2.1.5 S_P_ABORT

Fig. 5 describes the S_P_ABORT related parameters.

& R 3

| Parameter ] Indicat.]

[ % 4

| Beason | X(1) i

1 3 3
Fige. 5. S_U_ABCRTI parameters

Hote:

1. Reason code values may L€ one of:
A. protocol exrror

B. undefined

2.2 TYPED DATA FUBCTIONAL BEIT
The Typed Data Functional Unit contains the following session prim-
itive:

—  S_TYPED_DATA
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2.2.1 S_TIPED DATA

s s > o s D

Fig. 6 describes the S_TYPED_DATA related parameters.

& 3 K] 3
} Parameter | kequest | Iadicata.]
t £ + i
} Lata (S S 3| I X(= |
E k| EY y]

Figa 6. S_TYPED_DATA parameters
Hote:

1. The size is an integral number of octets greater than zero.

2.3 HALF DUPLEX FUNCTIONAL UNIT

The Half Duplex Punctional Unit contains the following primitives:
—  S_TOKEH_GIVE
- S_TOREN_PLEASE

The two above guoted primitives are also used in all those Func-
tional Units which need a Token management mechanism, and are list-
ed in Pig. 7 pag. 14. This means that the S_TOKEN_GIVE and
S_TOKEN_PLEASE primitives here described are snot only intended for
the Data Token management, which is in the scope of the Half Duplex
Functional Unit, but are also valid for the other Functiocaal Units
which use tokens.

i L) 3
{ Functional Unit { Token |
— ' i 1
| Negotiated Release | Release token ]
j Half Duplex JData token |
| Minor Symnchronize jSynchronize minor token i
| Major Synchronize jMajor/activity token |
i E | 3
Fig. 7. Functional Units using tokens
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2.3.1 S_TOEEH _GIVE

S e S

Fig. 8 describes the S_TCKEN_GIVE related parameters.

4

i L] P

i Parameter | keguest | Indicat.|

b + 4 1

| Token | X(n I X(=) i

) i ) 3
Fig. 8. S_TCKEN_GIVE parameters

Bote:

1. The value is any combination of:
A. data token
B. synchronize-minor token
C. major token

D. release token

2.3.2 S_TOKEH_PLEASE

Fig. 9 pag. 15 describes the S_TOKEN_PLEASE related parameters.

L 4 ] 4
i Parameter i RBeguest | Indicat.|
' 4 + 1
{ Token 1 X{1) 1 X{=) i
| User data i X{(2) 1 X{=) i
3 kR 1 2
Fig. 9. S_TOKEN_ELEASE parameters

Hotes:

1. The value is any combination of:
A. data token
B. synchroanize-minor token
C. major token

D. release token
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2.6.1 S_BESIECHBONIZE

Fig. 12 describes the S_RESYNCHRONIZE related parameters.

; Parameter ] Bequest j Indicat. ] Response} Conficn ;
4 A, i 2 ) 3
& 4 1 1 3 i ]
| Besyn. Type 1 XY I X{=) o= i - o
| Serial number I X(2) 1 Xi=) T ¢ I X{=) {
{ Tokens i X{(3) i X{=) D & €3 I X{=) i
| User data I X(5) I X(=) i X I X(=) i
i i A 2 g 3
Fig, 12. S_RESYNCHRBORIZE parameters

Hotes:

1. 7Type value defines the BResync option. The value is one of:
ks restart
B. set

. &abandon

If there is contention between S_RESYNCHRONIZE requests, "aban-
don® has prioritye. '

2. If the résyanchronize type value is "restart®, then the syachro-
nization point serial number in the reguest must be not less
than that of the last major synchronizatioa point. The value in
the response must not be less than that of the last major syn-
chronization point, aand not greater thasn that in the reguest.

1f the resynchronize type value is "abandon"™ then the new syn-
chronization point serial anumber is set Ly the SS provider, and
it will be greater than any preceding value for this session
connection.

If the resynchronize type value is Mset® then the new synchro-
nization poinmt serial number is set by the SS user. The Ses-
sion Service does anot perform any validation on the
synchronization point, as in the case of Babandon®.

3, For the tokens which are not available in the session con-
nection, the value is ¥not specified®. For the tokens which are
available in the session coapection, the values may be:s
A. +the token is assigned to the iaitiatoer
B. the token is assigned to the acceptor

C. the acceptor chooses.
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y, If the value in the zeggest/indicatiaa is "acceptor chooses L he
side®, then the acceptor makes his own choice for positioning

the token:
A. +the token is assigned to the ipnpitiator

B. +the token is assigned to the acgceptor

ror all other values of the Iegﬁest/indicatiﬁn,

resgense/confirmatigﬂ contains the same
:eguest/;@dicatiaﬁa

5. User data 512 octets Baximub.
6. 1n case of collision of Resynch:oaizaticﬁ reguests,

iﬂ Fig% 33 Pa":g@ 199

as

the
the

user data
may be lost. The collision cases are solved according the table

{User recelives

1
!
7 7 1
User is waiting for }RR }RS {RA  1AB |
— % } b ¥ 1
| S_RESYNC {restart) 1 | X 1X ixX §
{ confirm i i i | i
— } + % } 4
i SoBEsgﬂC{set) | iX P4 iX i
{ confira ! i 1 ] i
— i { + } x|
i S¢RESYﬂC(abaﬁé0n} l i 1 X iX i
{ confirm i ) i ] |
1 k| 2 i E X B
Keys
BBs S_P_ABGRT indication O
S_U_ABORT indication oL
BA:z S@BESY&SHRG&IEE(a@anQQ) indication
REB: S@RESY&CHEO%IZE{restaIt) indication
BBz SWBESYﬁCHSONIZE{set} indication
Fig. 13s Indications resulting from collision resolu

tion
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This clause is based on the ISO Session Protocol [4], with the siam-
plifications which have been decided for O0SIRIDE.

3.1 SERVICES ASSUHED PROH THE THAESPORT LAYER

The OSIRIDE Session protocol assumes the use of the Transport serv-
ice defined in DP 8872 [9], which is detailed in [10].

Information is transferred to and from the TS provider im the
transport service primitives listed in Fig. 14 pag. 20.

H E] B 3
i Primitive 14/Y7 |} Parameters i
¢ 4 § 1
| T_COHHNECT reguest] X | To Transsport address, |
i indicat} i from transport address,|
] ] | Expedited data option, |
] i | Quality of service, i
i | ] T5 user data |
b 1 4 : 1
{ T_COHNECT resp. | X | BResponding address, }
i i i} Quality of service, i
1 ! | Expedited data option, |
| i i TS user data i
i E E| 4
2 k) i k|
{ T_DATA request}] X | TS5 user data i
i indic. | i ]
i ] 3, 4
g 3 R E |
| T_EXPEDITED_DATA | 1 |
} regaestg ¥ |} TS user data ]
i indic. | ] ]
i 1 { 4
!} T_DISCOHNHECT i i i
i request] X | TS user data |
i } + i
| T_DISCONNECT | ] 1
| indic. | X | reason, TS user data i
£ 3 -3 o 3
Pig. 1hs Transport service primitives

Xz The session protocol assumes this facility as always avail-
able.
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¥: The session protocol assumes that this facility is provided
by the transport layer when regquested by the session layer.

Bote: In the first 'OSIRIDE'impiementatiOQ, the T_EXPEDITED_DATA
service is always assuped as availables

3.2 PROTOCOL FUBCTIOHAL DHIIS

In +the following sectioas, the functional units and the SPDUs
defined in the ISO Sessicm protocol, and the actions which are tak-
er by the session protocol machine are listed.

Fig. 15 page 22 summarizes the Functional Units and the related
SppUs which are implemented in the OSIRIDE Session protocol.
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b T +
} Fupctional Unit |SPEDUs {Reference
] 3 A
F ¢ s
| Kernel ICORNECT I ®4.,71 COQHENECYT Sppus
| |ACCEPY | ®d.2 ACCEPT sppy=
i IREFUSE | #4.3 REFUSE spBDy®
i JFINISY ] P4, 4 FINISH spDyw
i IDISCONNECT i "4.5 DISCONNECT SpDy®
i 1ABORT } Pi,6 ABORT sppy#
i § ABORT ACCEPT | 4.7 ABORT ACCEPT spDy®
i |DATA TRANSFER | "i4.9 DATA TRANSFER SppU®
i L. 1
& ] E ]
| Use oi half {PLEASE TOKEHNS | ®4.717 PLEASE TOKENS Sppu®
} duplex 1GIVE TOKENS ! ®5.3.10 GIVE TOKENS SPDUW
3 ¥} A
4 & E]
! Typed data ITYPED DATA | "4.12 TYPED DATA SPDU"
i ] A
& 4 4
| Negotiated JNGT FINISHED i "4.8 NOT FINISHED SPDU™
| release | PLEASE TOKENS | "4.11 PLEASE TOKENS SPDU®
J |GIVE TOKENS ! "5.3.10 GIVE TOKENS SPDU®
¢ + i '
{ Hinor |MINOB SYRC POINT I "4.13 HINOR SYNCHRONIZATIGN POINT SPDUH
] synchronize | MINOR SYNC ACK | 4,14 MINOR SYNC ACK sSppuy®
i |PLEASE TGKENS | ®4.117 PLEASE TOKENS Sppu®
] |GIVE TOKENS | "5.3.10 GIVE TOKENS SPpU™
3 i, 4
& 4 3
} Hajor } HAJOR SYNC POCINT | "4.15 MAJOR SYNCHRONIZATION POINT SPDUg
{ synchronize {HAJOR SYNC ACK ] "4.16 HAJOR SYNC ACK SPpO® |
i IPLEASE TOKEHNS ] ®4.71 PLEASE TOKENS Sppu®
} JGIVE TOEKENS | BE, 3, XQ GIVE TOKENS sppuw
i i 2
g ] 4
| Resynchronize JRESYNCHRONIZE 1 ®4.17 BESXBCHSGRIZW SPDOw
] §RESYNCHRCNIZE ACK | "4.18 RESYHCHRONIZE ACK SPDU®™
i iPREPARE { "4.19 PREPARE SpDU¥®
] ] H
Figs 15. Fuactional Units in OSIRIDE Session Layer

}o3 USE OF A TRAESPORT COBNECTIOH

‘his clause defines the way that the transport comnnection is ased
3y the SPH.
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SePeRie MU T e e S e o e T T T i o s i i s i 2 R i S i 0 S S i o Sy

nection. '

3, 3. 1.1 Purpose

o4

Assignement of a session commection to a transport connection.

3.3.1.2 Transport service primitive

This procedure uses the following transport primitives:
¢ _COHEECT

T_DISCONBECT

3,3.1-3__SPDU_used

s s s D i T

No SPDUs are used during assignement to a transport connection.

3.3.1.4 _Description

Before a =session connection can be operated or used it shall be
assigned to a transport comnection with a suitable guality of serv-
jce. Both SPHs are aware of this assignement. A session connection
may be assigyned to an existing transport coamnection suitakble for
reuse, or a ney transport connection may be created for the pur-
pose. This latter case is the only permitted ome im OSIRBIDE.

The Qumality of service parameter of the transport connection is
selected by means of the User profile.

In OSIRIDE, when the session connection is terminated, the
underlying transport connection is also terminated.

3.8 USE OF TRANSPORT NORHAL DATA
3-4.1 Purpose

To convey SPDUs im the user data field of trassport normal data
primitive.
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This procedure uses the following transport primitives:

T_DATA

3:4.2,1__SPDU_used

The following SEDUs are sent on the transport normal flow:
COHHECT
ACCEPT
REFUSE
HOT FINISHED
DISCOHHRECT
DATA
TYPED DATA
?IEBSE TOKEES
GIVE TOKEES
HIHOR SYHCHRONIZATION POINT
HIBOR SYEC ACK
HAJOR SYHCHROHIZATICHN POIRNT
BAJOR SYHEC ACK
RESYHCHRONIZE

BESYBECHROHBIZE ACK

3-4.3 ZIramsfer

Each SPDU is mapped one to one into an SPDU, unless segmeating has
been selected, in which case an SSDU may be mapped into more than
one SPDU for the duration of the session connection.

The TSDU maximum size for each direction is indicated in tkhe

CONNECT SPDU. The TSDU may contain any number of octets up to the
ayreed size limitation. When segmenting is employed, the SPM shall
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indicate the beginning and end of an S5SDU by setting the end of
SSCU kite. :

Ip OSIRIDE versiom 1, segmeamtimg is mot igplesented.

3.8.8 <Concatemation

mach SPDU is defined in the table of Fig. 1€ pag. 206 as Leloaging
to one of the following categories:

A. Category 0 SPDUs which may be mapped one-to-ome onto a T5SDU
or may be coucatenated with one or more Category 2 SPDUs.

B. Category 1 SPDUs which are alvays mapped ome-to-one into a
TSDhU.

C. Category 2 SPDUs which are never mapped one-to-one into a
15DU.

Basic concatenation of a Category 0 SPDU with a single Category 2
SppU, defined as valid in Fig. 17 pag. 26, may always be mapped
into a single TSLDU.

1f the receiving SPM has indicated that it can accept extended
concatenation (which is the OSIRIDE case), the sending SPM may map
extended concatenations of a Category 0 SPDU with two or more Cate-
gory 2 SPDUs defined as valid and in the order indicated in Fig. 18
pag. 26, onto a single TSDU. The valid forms of TSDUs are illus-
trated in Fig. 19 pag. 27.

Any other concatenation of SEDUs is defined as ianvalid.

3.8.5 Processing_order of concatenated_SPEDUs

R e e o o el e s i i RS T ST BB i o S S i i i < i <  D  we AES

on receipt of SPDUs that have been concatenated using basic concat-
enation, the Category 2 SPLUs are processed before the Category 0
SPDU-

On receipt, SPDUs that have been concatenated using extended
concatenation are processed in the follcwing order:

A. DATA TRANSFER SPDU

B. MINOR SYNCHRONIZATIGN POINT SPDU or
MINOR SYNC ACK SPDU or
MAJOR SYNCHRONIZATICN PCINT SPDU or
MAJOR SYNC ACK SPDU

C., GIVE TOKENS SPDU or
PLEASE TOKENS SPLU
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I 4 2 ¢ 3
| Category 0 SPDUs |Category 1SPDUs. . |[Category 2 SPDUs i
| ] X E - 4
& 4 4 . - k]
| GIVE TOKEHNS JCCHNNECT - '~ |DATA TRANSFER |
| PLEASE TOKENS | ACCEET - |MINOE SYNC POINT |
| {REFUSE ~ _{MINOR :SYNC-ACK o
| | FINISH : | MAJOR . SYNC POINT |
] | DISCONNECT . . |MAJOR ‘SYNC ACK |
| |CT FINISHED JRESYMNCHRONIZE |
| | ABORT -~ |RESYNCHRONIZE ACK |
] JABCRT ACCEP1T i |
| |TYPED DATA 1 ]
i L1 . | 3

Fig. 716a. Category 0, 1 and 2 SEDUs
r - ™ g T ® == 1
| Figst SPDU iSecond {SPDU i
- : — : 4
{ GIVE TOKENS JDATA TRANSFER i
| PLEASE TOKEUS JMINOR SYJ#C POINT i
|} PLEASE TOKEHNS JMINGR SYNC ACK }
| GIVE TORENS {¥MAJOR SYNC POINT {
| PLEASE TOKENS JHAJCOR SYNC ACK i
| GIVE TOKEBHNS*® JRESYNCHRONIZE |
} PLEASE TOKENS JIRESYNCHRONIZE ACK ]
1 : 1 2

Key: An asterisk indicates that the Tokem Item parameter is not
" present in the GIVE TOKENS SPDU, which im this case only acts
as an beader. .

Fig. 17. Valid basic concatenation of SEDUs
-8 E] s 4
| First SpDU jsecond SPDU |Third SPDU 1
i 4 - 4 d
& 1) i 4 e
| GIVE TOKEKS | MINOR SYNC POCINT |DATA TRANSFER |
| GIVE TOKENS |MINOR SYNC ACK IDATA IRANSFER |
| GIVE TOKEKRS {¥MAJOR SYNC PCINT JDATA TRANSFEER |
{ GIVE TOKENS JHAJOR SINC ACK §DATA TRANSFER |
1 3 1 . 3
Fig. 18. Valid extended concatenations of SEDUs
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| Cat 60} Ho concateaation
| O —— |

S |

| Cat 1 |} No concatenation
t E—— |

—

E]
} cat 0 | Cat 2 Basic concatenation
&

b thitons e

Extended concatenation

[

§ 4
] Cat 0 | Cat 2
i

] - |
| Cat 0 | Cat 2 j Cat 2 Extended comcatenation
2

b G ved

Fig. 19. TSDU structures

3.5 USE OF TRAESPORT EXPEDITED DATA

3.5.1 Purpose

P

To convey SPDUs in the user data field of t:anSport expedited data.
primitive.

3.5.2 Tramsport service primitives

This procedure uses the following tramsport primitives:

T_EXPEDITED

3.5.2.1 SPDU_used

7he following SPDUs are sent on the transport expedited flowu:z
ABORBT

PREPARE

Besides, the ABORT ACCEPT SPDU may be received in the transport
expedited flow, although this SPDU is aot ispleasested in OSIBIDE.
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3.6 USE OF TRAHSPORT DISCOBRECTION

3-6.1 Purpose

To release a Transport coanection.

3.6-2 Zramsport service prisitives

This procedure uses the following transport primitives:

T_DISCOEEECT

3.6.3 SPDU_used

No SPDUs are used.

s s < 2o

After the Session connection has been released or aborted, and the
Transport comnection is not to be reused, which is the O0OSIRIDE
case, the Transport connection is disconnected.

When a T_DISCONNECT indication is received, as a result of an
error detected by the transport service provider, the SPM issues an
S_P_ABCRT indication to the local SS-user.

When issuing a T_DISCONNECT request, the OSIRIDE implementation
¥ill not uwser the user data field.
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5.0 ELENEETS OF PROCEDURE RELATIED 70 SEDUS

cma“_”_m—-_mmn-_”uwgq”vaﬁ-““-a.—__

The following specification defines the valid seqguemces of opera-
tion im the protocol. This clause specifies SPH bebaviour oa
receipt of SPDUs when error conditions do not exist.

4§, 1 COEEECT SPDU

The CONNECT SPDU is transmitted by the initiator of a traasport
connection in order to initiate a session <connection. Content of
CONNECT SPDU

A COBNECT SPDU contains:

1e A Commection identifier parameter grogp, which is supplied to
identify this specific session connection. This parameter has
no effects on the SPH, but may be used for accounting and/or
statistic purposes. It 1is set by the initiator of the session
connection, and it is mot changed, but transeitted back in the
ACCEPT message. The Comnection identifier parameter group is
made of three subfields, that are:
A. Calling SS-user Reference parameter;
B. Common Reference parameter;
c. Additional Reference Information parameter;
In OSIRIDE, only the Calling SS-user reference parameter is
used, and is structured in the following ways
<Calling SS-user Reference> 33+ <OSIRIDE Host id>

<Aprplication> <time>

<OSIRIDE Host id> :z= <binary number> (1 octet)
Hote: The OSIRIDE Host id is a bimary obpumber univoguely
assigned to each OSIRIDE host when that Host is declared aa
CSIRIDE host.
<application> ::= <charactiers string>
Bote: The Application is a character string coded im ASCII
which identifies the initiator of the session conpection, as it

declared itself to CSIBIDE.

<time> ::= <year> <month> <day> <hour> <minute> <second>
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Bote: 7The tinme which is codeg in the Connection identifier jis
€xpressed as g string of ¢ octets, each of then Tepresenting
the related figure as 3 bipary Rumber {for the Jear, the last
t¥vo digits are considered)., The Session Addresses associated
¥ith the initiator ang acceptor are Provided by +the OSIRIDE
Access Hethogd (ISIDE [873), ang are carried opn transparently by
the Session provider, It ig Worth to reming here, hoﬁever, that
those addresses are coded in Asciz, and the acceptor address is
Used by the Teceiving session entity to identify the User which
the connection fequest ig directed to, The initiator address
Corresponds to the <Application> value of the Connection jdep-
tifier barameter,

2a A Connect/&ccept baraseter group, which containss
A- A protocol Cptions Parameter, which is set tg 1 fone) .
This means that the Concatenation cption ig always Sup-
ported.

B. A Yersion Number bParameter, which is set to 1 fone) .

C. A Tspuy naximum sigze pParameter, vhich is get to ¢ {zero).
This measns that Segmenting is pot Surported,

Do In the case ¥here Syachronizatigy is reguired on the seg-
sion connection, the yser Bay supply an Initial seriaj Num-
ber which Bay be negotiateq With the acceptor,

E. Initial token settings will be Supplied for each token
available on this Cconnection, gag derivegq from the func-
tional upijt bits in the accepted Sessjion Lequirements
parameters,

3. The Session Bequiresments bParameter, which contains a bitmap of
the SS users broposed functiopaj units. The folloving iist rep-
Iresent the Rapping ketween bits in that bitmap ang Services
Specified by the sg5 USers in the connect Tequest:

bit 1 (half°duple2) ==> data token defined

bit 2 {fulladuplex) ==> data tokep Dot defined

bit 3 (expediteq) - ==> always set to 0 {zero)

bit 4 (minor SYRC)  ==> mipor token defipeq

bit 5 {ma jor sync)  ==> Bajor token defined

bit ¢ {resync) == Tesynchronizatiop token defineq

=2

ot
o+
~J

(activity) ==> always set to O {zero)
bit 8 {negotiateqd Lelease) ==> felease token defined

bit 9 (capability data) ==> alvays set to O {zero)
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bit 10 {exceptioms) ==> always set to 0 {zero)
pit 11 (typed data) ==> typed data used

b, callimg SSAP idemtifier and Called SSAP idemtifier, which are
assigned by the OSIRIDE Access Hethod.

5s gser data, which allows up to 512 octets of user data to be
passed from the initiating SS user to the accepting S5 user.

4.1.1 Semding the COBEECI SPDU

An S-CORNECT.reguest results in the assignment of a tramsport com-
nection. ¥hen the transport connection 1is established, a CORNECT
spDU is sent on the transport pormal flowW. The SPH thes waits
until it receives an ACCEPT, REFUSE or an ABCRT SPEDU.

6.1.2 Receivimg the CONEECI_ SPDU

L i R S s i s

A valid incoming CCHNNECT SPDU results in an S—-CONNECT.imdicatiomn.
The SS user is selected according to the destination address paran-
eter of the CONNECT SPDU. The SPH then waits for am S_CONNECT
response or an S_U_ABORT request from the called SS user, OC an
ABORT SPDU from the initiator.

8,2 ACCEPT SPDU -

An SPM receiving a COBNECT SPDU pmay accept a proposal to establish
a session conmmection by transferring an ACCEPT SPDU to the imiti-
ator, on the same tramsport connection.

The ACCEPT SPDU contains:

1. A Connection Identifier parameter group, provided to assist the
SS users in identifying this specific session comnection. This
parameter has 1o effect on the SPH. The same considerations
which are valid for the CONNECT SPDU apply here. This PGI has
the same structure as that ome specified in the corresponding
CONNECT SPDU.

2. The session addresses associated with the initiator and accep-~
tor are given back as they have been coded im the COBEECTI SPDU-

3. The Connect/Accept parameter group, which contains:
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A. & Protocol Version parameter, shich is set to 1 {ome}-
B. protocol Options parameter, shich is set to 1 (ome).

A
This means that the concatenation is always supported.

C., & TPDU maxipum size paraseter, which is alevays set to O

D. Im the case vhere syachroanization is regquired on the ses-
sion connecticn, the accepting SPH provides the initial
value of +the serial numsber vwhich is ¢o be used over the
sessiocn copaections

E. Initial token settings will be supplied <£for each tokesn
available on this compection, as derived £from the fuac~
tional wunit bits ia the accepied Session requirements

paranei{rs.

]

4, Up to 512 octets of user data that can be passed from the
accepiing S5 usexr to the isitiating SS user.

5, The Session Regquirements parameter, which contains a bitnap
identifying the SS users supported fuacticnal units. This bit-
map, contained in the ACCEPT SPDU, may iandicate the support of
functional wnits which were not proposed iz the Session
Requirements parameter of the CONNECT SEDU. In this case, oasly
the fumctiomal units commorn to both the COHEHECT amnd the ACCEPIS
SPDUs are available over the established Session connection.

Rach fusctiocnal unit indicated as regquested im the CONNELT
SPDU is subject to negotiation between the two 55 users. If the
availability of a token controlled <functional uait 1is agreed
upon, then in the case where the initiator has indicated that
the dinitial assignment of +the related tokem 1is negotiable
{acceptor®s choice), the accepting SS wuser must fix this
assignnpent,

8.2.1 Seading the ACCEPT_SPDU

An S-CONNECT (accepi).respoanse resulits in aan ACCEPT SPDU. This SPDU
is sent on the +trassport normal £flow. The SPH enters the data
transfer phase and can receive any service request or SPDU that is
allowed by the available functional units and current itoken posi-
tions. The SPH sets the variable 4B}, which contains the serial
number to Dbe used for the first mark, to the value givea by the
called S5 user. T{B) is set to zero; VY{i) is set to V{H)-
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#.2.2 Beceiving the ACCEPZ_SBDU

A valid imcoring ACCEPBT  5PDU results in an 5=CON-
NECT {accept).confirmation. The user data is passed to the 55 user.
The SPM sets the variable V{H), which coatains the serial nusber to
be used for +the next minor or major synchroaizatioa point, to the
value contained in the ACCEPT SPDU. V{B} is set to zero; vga) is
set to ¥{H). If the called SS user has teguested any tokens in the
Token item parameter of the ACCEPT SPDU, an S-PLEASE~-TOKEN zequest
is generated.

8.3 REFUSE SPDU

A CONNECT SPDU is rejected by transfer of either a RETFUSE 3PpU or
an ABORT SPDU by the acceptor, instead of an BCCEPT SPDU.

8.3.1 Content of BEFUSE SPDU
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Phe REFUSE SPDU contains:

1. Connection Identifier parameter, which epakbles the 55 users to
identify this specific session connection. This parameter has
no effect on the SPH. The same consideratioas which are valid
for the CONNECT SPDD apply here. This PGI has the same struc-
ture as that one specified in the correspondiag CONNECT SPDU.

2. Reason code parameter, giving the reason for refusal of the
attempt to establish a session connection, together with a lim-
ited amount of transparent user data.

3.+ Transport Disconnect parameter, which indicates whether or mot
the coamnection is to be kept. In OSIRIDE version 1, this param-
eter always requires the release of the frassport cosmaectioa.

b, Version Humber parameter to identify which versions of this
protocol have been isplemented by the seanding SPH. Ia OSIRIDE
version 1, this value is alsmays 1 {ome).

5. Session User Reguirements parameter, which contains a list of

the functiocnal units supported by the sending SPH, and reguired
by the called 55 users
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B.3.2 Semding the REFUSE_SPEDU

An S=CONNECT {reject).cesponse results 1in a REFUSE SPDU. This SPDU
is sent on the transport normal flow, The session connection ceas-
es to exist. As the fIransport Disconnect parameter always requires
release of the Transport connection, the SPH goes to a state
expecting a T_DISCONKENECT indication.

i valid incoming REFUSE SPDU results in an 5=CON~
NECT (reject) .confirmation. The session connection ceases to exist.
As the Transport Disconnect parameter always imdicates that a
release of the transport connection 1is requested, the SPH releases
the transport coannection, by making a T-DISCONNECT reguest.

4.4 PFIEISH SPDU

Oorderly release 1is initiated by tramsfer of a FINISH S5PDU, which
may be transferred at any time during the data transfer phase. It
requests as a response either:

1. a DISCONNECT SPDU to complete the release of the session con-
nection or

2. a NOT FINISHED SPDU to refuse the release of the session con-
nection if the release token is availatle.

The FINISH SPDU is transferred in sequence with any normal data
being transferred. The right to issue a FINISH SPDU is restricted
to the owner of all available tokens.

4.8.1 Comtent of PINISH_SEDU

The FINISH SPDU contains:

1. Transport Disconnect parameter, which indicates whether or not
the transport conmection 1is to be kept. In OSIRIDE yversioa 1,
this parameter always requires traasport discomaection.

2. User data parameter, which allows a limited amount of tramnspar-
ent user data to be trasmsferred.
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6.4.2 Sending the FINISH SPDU

An S-RELEASE.request results in a FINISH SPDU. This SPDU is sent on
the transport normal flow.

After transferring a FINISH SPDU, the SEHM should not transfer
further SPDUs {except ABORT SPDU), umless a NOT FINISHED SPDU is
received, after which the data transfer phase Bmay be resusmed,
Receipt of a DISCONNECT SPDU signals completion of orderly session
releases

4.8.3 BReceiviag the FIBISH SEDU

A valid incoming FINISH SPDU results in aam S-RELEASE.indication.
The user data is passed to the S5 user. The SPH waits for an S~RE-

LEASE. resSponse.

8,5 DISCOEEECT SPDU

After receipt of a FINISH SPDU, a DISCONNECT SPDU may be traas-
ferred. Receipt of a DISCCONNECTI SPDU after transferring a FINISH
SPDU sigmals the orderly trelease of the session connection. The
DISCONNECT SPDU is tramsferred in sequence with any =normal data
being transferred.

4.5.1 Content of DISCOHEECI_ SPDU
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The DISCONECT SPDU contains a User data parameter, which allovs a
limited amount of data to be transferred.

8.5.2 Semdimg_the DISCOBEECT_SPDU
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An S-RELEASE {affirmative).response results in a DISCOBNECT SPDU.
This SPDU is sent on the traasport normal flow. The session con=
nection ceases to exist. The SPH then waits £for a T_DISCONNECT
indication. A
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[SCONBECT SPDU

a valid imcomsing DISCOHHECE sSpPDU resuslts in an S5-RE~
LEASE{affirmative) .confirmation. The session connecition ceases to
ezist.

The tramsport commectiom is Bmever re-@sed, that is, a TRANS-
PORT-DISCOHNECT.request 1s issued.

8.6 ABOET SEDU

The ABORT SPDU is used to reject a session compection establishment
attempt, or to cause abmormal release of a session conpection at
any time. This SPDU is also used by an SPM to release the session
conpection whem a protocol error is detected. The ABORT SPDU always
cause the release of the transport cobnection. Use of the ABORT
SPDU may cause loss of data.

8.6.1 Comtemt of the ABORT SPDU

p-%-3 3

The ABOBT SPDU comtains:

1. Transport Discounect parameter, which indicates vhether or not
the transport comnection 1is to be kept. In OSIRIDE version 1,
this parameter alsays reguests that the tramsport cosamection is
released.

2. Reflect Parameter Value parameter, which, if present, allows
implementation defined information to be trasnferred.

3o User Data parameter, which allows a limited amount of transpar-
ent user data to be tramsferred.

8.6.2 Semding the BBOBRT §11!]
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4n S-U-ABORT.regquest, or the detection of a protocol error in any
State of the SPHM results in an ABORT SPDU. The SPDU is sent on the
transport expedited flow. The SPM starts the abort timer, TAB, and
waits fors

1. An ABORT ACCEPT SPDU. This SPDU is accepted omly for compat-
ibility, and shall mever be used in the first OSIRIDE version.
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2. A transport disconnect indication, after which the TAB timer
will be reset. :

3. The expiration of the TAEB 'ﬁimer, after which transport discon-
nection is requested.

4.6.3 Receivimg the ABORI SEDU

o e S i S

A valid incoming ABORT SPDU results in an S=-0=-ABORT. indication or
an S-P-ABORT.indication, depending on wvhether the abort is user
generated or provider generated. The session connection ceases to
exist. The transport connection shall be released by the SPH.

4,7 ABORT ACCEPT SPDU

The ABORT ACCEPT SPDU is mot wused in the first CSIRIDE implementa-

tion, but is supported on reception for compatibility.

The ABORT ACCEPT SPDU will mever be seat by an CSIRIDE implementa-
tion {version 1)

4.7.3 BReceivimg_the ABORT_ACCEPT_SPEDU
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A valid incoming ABORT ACCEPT SPDU results in resetting the abort
timer, TAB, and releasing the transport coanection. The session

connection ceases to exist.
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4.8 BEOT FPIEISHED SPDU

Lfter receipt of a FINISH SPDU, a NOT FINISHED SPDU may be trans-
ferred only if the release token is available. ¥o confirmation is
sought.

8.8.1 Content of BOTZ FINISHED SEDU

The NOT FINISHED SPDU contains a User Data parameter, which allows
a limited amount of transparent user data to be transferred.

An S~RELEASE{negative).response results in a NOT FINISHED SPDU.
This SPDU is sent on the transport normal flow. The SPM remains in
the data transfer phase and can receive any service request or SPDU
tggt is allowed by the available functional units and current token
positions.

8.8.3 BReceiving_the KOT FINISEED SPDU

2 wvalid incoming NOT FINISHED SPDU results in an S=RE-
LEASE {negative).confirmation. The SPHM remains in the data traansfer
phase and can receive any service request or SPDU that is allowed
by the available functional units and currest token positions.

4.9 DATA TRANSFER SPDU

Normal data is transferred by use of the DATA TRANSFER SPDU. As the
concatenation option is always selected during conmnection estab-
lishment, certain concatenations of the DATA TRANSFER SPDU with
other SPDUs is allowed {(see "3.4.4 Concatenmation® pag. 25).

If the DATA TOKEN is available for the session commection, only
the owner of this token may issue DATA TRANSFER SPDUs.
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4.9.1 Comtent_ of DATA TRANSFER_SPDU

The DATA TRANSFER SEDU contains:

1. Enclosure Item parameter, to indicate the end of SSDU when seg-
menting has been selected. This parameter is not used in OSIR-
IDE Version 1.

2. User Information Field, to transfer an unlimited amount of
transparent user data.

8.9.2 Sending the DATA TRAESEER_SPDU
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An S-DATA.request results always in a DATA TRANSFER SPDU, because
segmenting is not selected. DATA TRANSFER SPDUs are sent on the

transport normal flow.

5.9.3 Beceivinmg the DAIA IRANSEER SEDU

A valid incoming DATA TRANSFER SPDU results in an
S-DATA.indication, because segmenting is not selected.

4. 10 GIVE TOKEHS SPDU

The GIVE TOKENS SPDU is used:

1., to cause assignement cf tokeans td be changed and/or

2. to introduce a concatenated sequence of SPLUs.

1f the GIVE TCKENS SPDU does not contain a parameter field, it is

used to indicate concatenation without assignement of tokens and,
in this case, the following procedures do not apply.

4. 10.1 Contemt of GIVE_TOEEES_SEDU

PR Bl S-S -4

The GIVE TOKENS SPDU contains a Token Item parameter, which iadi-
cates which tokens are being transferred from the sending SS user
to the receiving SS user.
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4.10.2 Sending the GIVE TOKEES_ SEDU

An S-TOKEN-GIVE.request results in a GIVE TOKENS SPDU. This SPDU
is sent on the transport normal flow. :

8. 10.3 Receivimg the GIVE IOKEES SEDU

A valid incoming GIVE TOKENS SPLU results in a
S=TCKEN=-GIVE.indication.

8, 11 PLEASE TOKEHNS SPDU

The PLEASE TOKENS SPDU is used:

1. to regquest that the token assigaments be changed to permit the
requestor to be authorized to perform a functiom associated
with fthe requested tokens and/or

2. to introduce a concatenated segqguence of SPDUs.

If the PLEASE TOKENS SPDU does not contain a parameter field, it is

used to indicate concatenation without regquesting tokens and, in
this case, the following procedures 4o not apply.

8,111 cContent of PLEASE TOKEHES_SPEDU
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The PLEASE TOKENS SPDU contains:

1« Token Iten ?arameter, which indicates which tokems are being
requested by the sending SS user.

2. User Data parameter, which allows a limited amount of tramspar-
ent user data to be transferred.

8.,11.2 Sending the PLEASE TOKEES_SPDU

An S-TOKEN-PLEASE.request results in a PLEASE TOKENS SPDU. This
SPDU is sent on the transport normal flow.
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8.11.3 BReceiviamg the PLEASE TOKEES SPDU

A valid imcoming PLEASE TOKENS SPDU  results in  an
5= TOKEN-PLEASE.indication.

Receiving a PLEASE TOKENS SPDU for tokens which are not current-
ly assigned to the receiving SS user is not a protocol error.

8,12 <TYIPED DATA SPDU

The TYPED DATA SPDU enables the SS-users tc traasmit transparent
user data, irrespective of the availability or assignement of the
data token. In all other respects, the same constraismts apply as
for normal data {see "4.9 DATA THRANSFER SPDU® pag. 38).

4.12.1 cContept of TIPED DATA SPDU

A A O B i i s s i i i VG WD < i S T SR SR O

The TYPED DATA SPDU contaims:

1. Enclosure Item parameter, to indicate the beginning and end of
SSDU when segmenting has been selected. In OSIRIDE Versionm 1,
this parameter is not used.

2. User Information Field, to traasfer transparent user data of
unlimited sizes

8.12.2 Semdimg the TIPED DAIA SPDU

An S_TYPED_DATA reguest results in the transfer of a TYPDE DATA
sppU. Fach SPDU is mapped in onto ome ISDU. TYEED DATA SPDUs are
sent on the transport mormal flow. The current state of the SPH is
not changed. ‘

4.92.3 Receivipg the TYPED DATA_SEDU
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A valid incomind TYPED DATA SPDU results in am S_TYPED_DATA indi-
cation. The current state of the SEN is not changed.
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4,13 HIBOR SYECHROBIZATIOE POINT SPBDU

The MINOR SYNCHRONIZATICN PCINT SPDU is used to send a minor syn-
chronizatiom point. A confirwmation may be returned by the receiv-
er, but is not required by the SPM. All acknouledgements rules are
defined by the SS users. In particular, whether confirmation is
requested or not is transparent to the SFEM. Cnly the owner of the
syachronize-minor token and the data token (if available) may issue
a MINOCER SYNCHROHNIZATION PCINTI SFDU.

8., 73-1 Content of HIHOR SYBCHRONIZATIOE POIET_SPDU.
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The MINOR SYNCHECNIZATICN POINT SPDU contains:

e Sync Type Item parameter, which 1is used to indicate if an
explicit confirmation is required,

2. Serial Number parameter, vwhich indicates the serial number of
this minor synchronizaticn point, and is set by the SPH to the
current value of 9{H).

3. User Data parameter, which allows a limited amoumt of transpar-
ent user data to be transferred.

8.13.2 Sending the HINOR SYNCHRONIZATIOH POIEI SPDU
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An S-SYNC-HINOER.request results in a MINOR SYNCHROWIZATION POINT
SPDU. This SPDU is sent on the transport normal flow. If ¥=SC is
true, V{a) is set egual to ¥{H), and V=-SC is set false. V(M) is
incremented by 1.

4.13.3 Receiving the MINOR_ SYNCHRONIZATION_PQINT_ SPDU

e < ez . A

A wvalid incoming MINOR SYNCHRONIZATION ECINT SPDU (when the
received serial number ejuals ¥{H)) results in an S5-=-SINC-HI-
NOR, indication, If ¥=-SC 1is false, V{A) is set equal to ¥V{H), and
¥=-SC is set trune. V{H) is incremented Ly 1.
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6. 14 HINOR SYEC ACK SPDU

The MINOR SYNC ACK SPDU is used to return a confirmation of HINOR
synchronization pocints. The SPH sends a MINCR SYNC ACK SEDU for
each S=SYNC-HINCh.response.

4.14.1 Content of BIBOR SYHC ACK SEDU

o
T

The MINOR SYNC ACK SPDU contains:

1. Serial Number parameter, provided by the 5SS user, which indi-
cates the serial number of the minor synchromization point
point which is being confirmed.

2. User Data parameter, which allows a limited amount of transpar-
ent user data to be transferred.

4.14.2 Sending_the HINOR_SYHNC_ACK_SEDU

An S=-SYNC-MINOR.response (with ¥=SC true and received serial number
greater than or egual to V¥{A) and less than V{H)) results in sead-
ing a MINOR SYNC ACK SPDU. This SPDU is sent on the traasport nor-
mal flow. The SPM sets ¥{A) equal to the serial number plus one.
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4.18.3 Receiving_the HIBOR_SYNC_ACK_SPDU

A valid incoming HINOR SYNC ACK SPDU (with ¥-SC true and received
serial number greater than or egual to V({A) and less than V{H))
results in an S-SYNC-MINOR.confirmation. The SEH# sets V{a) equal
to the received serial number plus one,

8, 15 HAJOR SYECHRONIZATIOH POIET SPDU

The MAJOR SYNCHRCNIZATION PGINT SPDU is used to send a MAJOR mark
at a major synchrcmizaticm point. A confirmation has to ke
received before more data can be sent on the normal and expedited
flows. Only the owner of the major token {and data token amd synch-
ronizé minor token, if available) has the right to issue a MAJOR
SYNCHRONIZATION BGINT S3PDU.
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4. 15.1 Content of HAJOR SINCHROHIZATIOH POINT SEDU

The HMAJOR SYRCHRONIZATICN PGINT SPDU coatains:

1. Sync Type Item parameter, which is only present when indicating
that this major synchronization poiat is not the end of the
current activity. In OSIRIDE version 1, this paraseter is
always present.

2. Serial Number parameter, vwhich indicates the serial npumber of
this major synchromizaticn point, and is set by the SPM to the
carrent value of Y{H).

3, User Data parameter, which allows a limited amount of transpar-
ent user data to be transferred.

8. 15-2 Semdimg the HAJOR SYNCHRONIZATIOHN POINT SPEDU
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An S-SINC~HAJOR.request results in a MAJOR SYNCHRONIZATION POINT
SPDU. This S5SPDU is sent on the transport normal flow.

If ¥V=SC is true, V{A) is set equal to V{H), and V=SC is set to
false. ¥{H) is incremented by 1. The SPM waits for a PREPARE {MA-
JOE SYNC ACK) SPDU, on the transport expedited flow, followed by a
MAJOR SYNC ACK SPDU on the transport normal flow.

Any other SPDUs —received prior tc¢ the MAJOR SYNC ACK SPDU will
result in the appropriate service indications being given to the SS
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A valid incoming MAJOR SYNCHRONIZATIGN BPBCIXNT SPDU {with received
serial number equal to V{M)) results in an S-SYNC-MAJOR.indication.
1f ¥=SC is false, V{A) is set equal to V{H). V(M) is incremented by
1 = -

.16 HAJOR SYEC ACK SPDU

The MAJOR SYNC ACK SFPFDU is used to return a confirmation to MAJOR
synchronization points.
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B.16.1 Conmtent of_ the HAJOR SIHEC_ACE SPDU

The MAJOR SYNC ACK SPDU comtains:

1. Serial Number parameter, which indicates the serial number of
the major synchronization point which is being confirmed, and
is egual to V{M) minus 1.

2. User Data parameter, which allows a limited amount of user data
to be transferred.

4.16.2 Seanding the HAJOR SYHC ACE SEDU

An S-SYNC~-M¥AJOR.Tesponse results in sending a MAJOR SYNC ACK SPDU.
This SPDU 1is sent on the transport normal flow., Before that, a
PREPARE SPDU is sent on the tramsport expedited flow. V{a) and
Y{R) are set to ¥{#H).
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A valid incoming MAJOR SYNC ACK SPDU {with ¥=-SC false and received
serial number equal to V{B) minus one) results in an S5=SYNC-HA~-
JOR.confirmation.

Two successive SPDUs will Le received:

- PREPARE (HAJOR SYNC ACK) SEDU on the transport expedited flow,
followed by

- MAJOR SYNC ACK S5SPDU on the transport normal flovw.

V{A) and Y{RBR) are set to V{H).

4. 17 RESYNCHRONIZE SPDU

The EKESYNCHRONIZE SPDU 1is used +to provide +the SS users vwith a
selective means to resynchronize the exchange of data to a fprevious
synchronization point and tc reposition the tokens to an agreed
side. This procedure may result in loss of data.

This SPDU «can also be used to "purge" the session connection,

since that is a particular case of resynchronization. The follow-
ing options are provided:
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1. Abandon
2o Set
3 REestart

Since the resynchronization protocol provides a repositioning of
the tokems, a particular use of it is the destructive vay to get

the tokens.

4. 17.1 Content of RESYNCHRONIZE SPDU
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The RESYNCHRONIZE SPDU contains:

1. Token Setting Item parameter, which indicates the regquestor®s
proposed token positions for all availakle tokens.

<. Resync Type Item parameter, which indicates the resynchronize
option {abandon, set or restart).

3. Serial Number parameter, which indicates the serial number to
which resynchronization is being requested. The serial nuasber
is supplied by the SS wuser if the resyachronize option is
restart or set. If the resynchronize coption is abandon, the
serial number is set to the value of V{8) of the sending SPH.

b. User Data parameter, which allows a limited amount of transparc-
ent user data to be transferred.

%.17.2 Sending_the RESINCHBONIZE SPDU

An S5-RESYNCHRONIZE.reguest (with serial nunmber greater than or
equal to V(R) and less than V{B)) results in a RESINCHRONIZE SPDU.
This SPDU is sent on the transport normal flow. A PREPARE SPDU is
sent before that om +the tramsport expedited flow. The SPH goes
into a state where all the incoming SPDUs are discarded, except
PREPARE (RESYNCHRONWNIZE), PREPARE {(RESYNCHRONIZE ACK), RESYNCHRONIZE
and ABORT. The —receipt of these SPDUs initiates a resynchroniza-
tion contention, which is dealt with in "4,17.4 Resynchronization
contention.®

4.17-3 BReceiving the RESIHCHBONIZE_SEDU

Except when a resynchronization contention has occurred, a valid
incoming RESYNCHRONIZE SEDU (if the resynchronize option is
restart,vith serial number <greater than or equal to V{B) and less
then ¥{H)) results in an S~-RESYNCHRONIZE.indication.
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Two succéssive 5PDUs will be received:
- PREPARE (RESYNCHRONIZE) SPDU on the tramsport expedited flow,
followed by

- RESYNCHRONIZE SPDU on the transport normal flow.

When the PREPARE {RESYNCHRONIZE) SPDU is received, all subsegyuently
received SPDUs, except ABORT 5SPDU, are discarded until the RESYNCH-
RONIZE SPDU is received on the tramsport normal flow. The SPH nov
waits for an S-RESYNCHRONIZE.response. 1f a resynchromization con-
tention has occurred, only the ccntention loser {see "4,17.4 Resyn-
chronization contention” rag. 47) passes an S-RESYNCHRONIZE
indication to the 5S-user.

4., 17.4 Resymchromization contention

The contention between two RESYNCHECNIZE SPDUs is resolved accord-
ing to the table in Fig. 2C pag. 47. The talkle defines the con-
tention winner whose SPDU is taken into account; the other SPDU is
discarded.

If the dincoming RESYNCHRONIZE SBDU is not acceptable, the
receiving SS user may issue another if it prevails over the ori-
ginal proposal according to the decision rules.

T
Cutgoing SPDU {Incoming SPDU from SPH B
L,

1
|
F T kS 1
from SPH A JRESYNC. (abandon) |JRESYNC. {set) JRESYNC. {restart) i
r t+ } 4 1
| RESYNC. jinitiator |SPH A ISPH A i
| (abandon) | | i i
— 4 + - + 4
| RESYNC. | SPM B jinitiator |SPM A |
| (set) 1 l | |
b 1 i + 4
{ RESYNC. 1 { |SPH with lowest |
] (restart) |SPH B |5P4 B |serial number or ]
| | i }if egual then ]
| i i jinitiator |
L 2 1 3 3
Fig. 20. Contention winner
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4. 18 RESYBCHROHEIZE ACK SPDU

The RESYNCHRONIZE ACK SPDU is used +to notify the sender of a
RESYNCHRONIZE S5PDU of the completion of resynchronization.

I T R G T S S S D S D e . S S s i S i s e < s <> S e L i

4. 18.1 Content_of BRESYNCHRONIZE ACEK SPDU

The RESYNCHRCNIZE ACK SPDU contains:

1 Token Settingy parameter, which indicates the selected token
positiomns.,

2. Serial Wumber parameter, which indicates the first serial num-
ber to be used in the resynchronized flow. This racrameter is
set according to the Resync Type Item parameter in the RESYNCH-
EONIZE SPDU:

A. For the restart ortion, to the serial number in the
RESYNCHRONIZE SPDU.

B. For the set, to the serial number in the S-RESYNCHRONIZE
response. :

C. For the abandom, to the serial number in the RESYNCHRONIZE
SPDUs, or to V{#), whichever is higher.

3, User Data parameter, which allows a limited amount of transpar-
ent user data to be transferred.

i O U LSt o s T D i e e S e e S e R i S GEn D s i S iy ot e S B, B b

An S-RESYNCHRCNIZE. response results in sending a RESYNCHRONIZE ACK
SPDU. This SPDU is sent on the transport normal flow. Before that,
a PREPARE SPDU is sent om the transport expedited flow.

The tokens are set to the values proposed by the requestor. 1f
the requestor has indicated "accepting SS user?’s choice® for a
token, then the acceptor's proposed value for that token is used.
The selected token settings are returned in the Token Setting Itenm
of the RESYNCHRONIZE ACK SEDU.

V{A) and V({H) are set to the serial onumber contained in the
RESYRC ACK SPDU,

V{B) 1is unchanged if the Resync Type Item parameter in the
received RESYNCHRONIZE SPDU indicated the restart option. Otherwise
V{R) is set to zero.
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4,18.3 Receiving the RESYHCHRORIZE ACK SBEDU

s e R B o o st e i 2 L P i 050 4553 W

A valid incoming RESYNCHRGNIZE ACK SPDU results in an S=RESYNCHROH-
I%Zk.confirmation. Two successive SPDUs %ill te received:

As PREPARE {RESYNCHRONIZE ACK) SPDU on the transport expedited
flow, followed by

5. RESYNCHRGNIZE ACK on the transport normal flow.

The tokens are set to the position indicated in the RESYNCHRONIZE
ACK SPDU.

V4a) and V{H) ar set to the serial number «contained in the
RESYNCHRONIZE ACK SEDU.

¥{B) is unchanged if the Resync Type Item parameter indicated
the restart option., Otherwise, V{B) is set to 0.

4.19 PREPARE SPDU

The PREPARE SPDU is used to notify the imminent arrival of certain
sppUs and indicates to the receiving SPM that SPDUs received on the
transport normal flow may be discarded under certain circumstancess

4.19.1 Comteat of PREPARE SPDU

The PREPARE SPDU contains a Prepare Type parameter which indicates
which SPDU should be expected on the transport normal flow.

8.19.2 Semding the PREPERE SPDU

o s ez 20 i e i s i St T 0 S T

The PREPARE SPDU is sent before the associated SPDUs specified in
Fig. 21 pag. 50. The same table specifies the value of the Prepare
Type parameter.
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H ki 3
¥ 4 4
| Associated SPDU | Prepare Type i
— += 4
] RESYNCHRONIZE SPDU iRESYNCHRONIZE }
| EESYNCHRONIZE ACK SPDU | RESYNCHROKIZE ACK 1
| MAJOE SYHNC ACK 5PDU {HAJ0R SYNC CONFIRMATICNW |
i A 2
Fig. 21. SPDUs associated with the PREPARE SEDU

The PREPARE SPDU is sent on the transport exredited flow (its asso~-
ciated SPDU being sent on the transport normal flow). The SPM goes
to a state which is determined by the initial request.

o s T LD Sl < D e D B <l S e M VLoD S D S WD e K S <

A valid incoming PREPARE SPLU results in the SPM enteriang a state
where it is waiting for the associated SPDU on the transport nermal
flow. If the Prepare Type parameter indicates HAJOR SYNC ACK, any
SPDUs received ou the transport normal flow are actioned normally.
Otherwise, SPDUs received on the transport ncrmal flow before the
indicated SPDU will be discarded. 1In any case, an EXPEDITED DATA
SPDU which is received after a PREPARE SPDU, Lkut before the associ-
ated SPDU on the tramsport normal flow, is not passed to the SS
user until the associated SPDU has been received and actioned,
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5« 1 TSDU STRUCTURE

Each TSDU consists of one or more SPDUs complying with the reguire-
ments for concatenation (see #3.4.4 Concatenation' pag. 25). Each
SPDU within a TSDU consists of one or more octets that are numbered
sequentially starting from 1.

Bits in each octet shall be numbered 8 to 1, where 1 is the low

order bit. Where two octets are used, the Lkits shall be nunmbered
from 16 to 1, where 1 is the low order Lit.

5.2 SPDU STRUCTURE

5.2.1 SPDUs

S S S iy s

SPDUs shall contain, in the following order:
A. the SI field that identifies the type of SPDU;

B. +the LI field that indicates the length of +the associated
parameter field;

C. the parameter field which, if present, consists of the PGI
units and/or the EI units defined for the SPDU;

D. the user information field, if defined for the SPDU and if
present.

e e S < S i o

PGI units shall contain, in the following orders
A. the PGI field, that identifies the parameter group;

B. the LI field, that indicates the length of the associated
parameter field;

C. the parameter field, which, if present, consists of either
P

a. a single parameter value 3
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b. ome or more PI units (see "5.2.3 PI umits® pag. 52).

5.2.3 PI_saits

PI un;ts shall ccatala, in the following orders
A‘ the P1 fleld, that identifies the parameter;

B the LI field, +that indicates the length of the associated
paraseter field;

C. the parameter field, which, if present, coansists 9f the
parameter value.

5.2.4 Lgagth isdicater field

The value of the LI field is expressed as a bxnary nueber repres-
enting the length, 1a octets, of the associated parameter field¢.
b value of zero imdicates that the associated parameter field is
absent.

L1 fields zndzcatzng lengths within the. ramge 0-25& shall com-
prise ome octet.

LI fields indicating lengths within the ramge 255-65535 shall
comprise three octets. The first octet shall be coded 1111 1111 and
the second and third octets shall coatain the length of the associ-
ated parameter field with the high order bits iam the first of these
two octets.

S5.2.5 Pacameter fields

PI units and PGl units defined as mandatory in the tables ia ®5.3
SPDU identifiers and associated parameter fields" pag. 55 shall
contain paraseter fields of ome or more octets.

Any PGI units or PI units defined as non Bandatory may be omit+
ted if it is not reguired for conveying informatiom (i.e. parameter
value).

3 A PGI with one paiaaeier‘,is structurally eguivalent to a PI
ugit.
% The valve of the LI field does not imclude either itself or

any subsegquent user information.
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If a P6I anitiot"Pi unit contains apn LI field with the value
zero, the associated parameter field is absent. The value of the
parameter field shall be considered as its defaul value.

Bote: In OSIRIDE, if a non ‘mandatory paraseter is absent, the
associated PGI {or PI) and 1I fields shall not be included in the
SppU. PGI units and PI units within the same ‘nesting level shall
be ordered in ipcreasing value of their PGI and PI codes.

In the tables of w5, 3 SpDU identifiers and associated parameter

fields" pag. 55, P61 codes and PI codes are expressed as decimal
numbers.

5.2.6 Paraseter_ values

Parameter values which are bit encoded, with bits which are indi-
cated as reserved shall have those bits set +tc zero in the SPDU
which is sent. The reserved bits may be ignored in a received SPDU.

Pige 22 pag. 53 gives an example of the encoding structure.

k3 | E] 4 & 4 3 4 4 ¥ | | ]

ISiL | JS§LIPILIP | ISILIEIL]IPIPILIP |
1111 4 JIFLITILINV JIITITITAVITIING
L'_J'T-" i l‘l l‘t % i 111 '11 % I'A %

11 i i | H R N | |

1 } i i i [ |

1] i — l 1 i

j - f I L 3
a) Li=0 b) 1L1=3 and 1 c) Two parameters of 1 and
{(i.e. no respectively means . 3 octets respectively.
parameter ome paraneter of 11s are 8, 1 aad 3
field)» one octet value, respectively.
& ¢ L | 3  J 4 4 E ] 3 & | § ¥ 8
JSIL}PJLIPJLIP {BPJL|P } iSjL}User §
JIJIJ6GITIIIIIV JI4T}V | {I}IjInformation |
EEEENEREEN | | irield |

} l I i 1l

: 3 | | 3 H
d) One PGI with two e) The most simple carrier
enclosed PIs. ‘ of information.

Fige. 22.  Examples of SPDU structure
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b one or more PI units {see "5.2.3 PI umits® pag. 52).

5.2.3 Pl smits

PI uaxts shall coatala, in the followiang order:
A&, the PI fleld, that identifies the paraseter;

Bo the LI field, that indicates the length of the associated
parameter field;

C. the parameter field, which, if present, comnsists 9f the
parapeter value.

5.2.4 Lemgth indicator field

The value of the LI field is ezpressed as a hiaary nusber repres-
enting the length, im octets, of the associated parameter field%,
B value of zero imdicates that the associated parameter field is

absent.

11 fields indicating lengths within the ramge 0-254 shall coam-
prise ome octet.

LI fields indicating lengths within the range 255-65535 shall
comprise three octets. The first octet shall be coded 1111 1111 and
the second anmd third octets shall contain the length of the associ-
ated parameter field with the high order bits in the first of these
two octets.

S5 2.5 zmsgs.gsigg

PI units and PGI units defined as mandatory in the tables im ®5.3
SPDU identifiers and associated parameter fields" pag. 55 shall
contaia parameter fields of ome or more octets.

Any PGI units or PI units defined as non .mandatory may be onmit<
ted if it is aot reguxreé for conveying information {i.e. paraseter
value) o

3 A PGI with one pazéaeie:‘\is structurally eguivalent to a PI
unit. ’
& The value of the LI field does not imclude either itself or

any subseqguent user informatione.
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If a PGI unit or PI unit contains am 1I field with the value
zero, the associated parameter field is absent. The value of the
parameter field shall be considered as its defaul value.

Bote: 1In OSIRIDE, if a non mandatory parameter is absent, the
associated P6I {or PI) and 1I fields shall not be included in the
SPDU., PGI units and PI units within the same nesting level shall
be ordered in increasing value of their PGI and PI codes.

In the tables of ?533 SPDU identifiers and associated parameter

fields" pag. 55, PGI codes and PI codes are expressed as decimal
nunbers.

5.2.6 Parameter_ values

Parameter values which are bit encoded, with bits which are indi-
cated as reserved shall have those bits set toc zero inm the SPDU
which is sent. The reserved bits may be igmored in a received SPDU.

Fig. 22 pag. 53 gives an example of the encoding structure.

L B | k- 4 4 a g8 8§ 4 & ¥ L B | K]

ISiL | ISYTJEILIP | 1SILIPILIPIPIL]P |
1111 4 JIJTIIIINV | JIJIITITIVIIITEY |
L___‘__r___* H ’1L l‘t % 3 l;i I'i % l'l _:

i1 i l H | [ |

i | | | i [ | i

11 i i } - i

Ld E I & ]
a) LI=0 b) 1LI=3 and 1 c) Two parameters of 1 aand
{i.e. no respectively means 3 octets respectively.
parameter one parameter of 1L1s are 8, 1 and 3
field) . one octet value. respectivelye.
[ B 1 | k| ] § & E R | LS K] § & ¢ E ]
1SIL)PJLIPILIP |PJL|P | iSiLjUser i
JIJIIGITIIILY JT§TRV | {I}IjInformation |
0 T 2 N T T Y T B B | | |Field |
4 ijl l‘i "l % 3 3 % 4 l'= 3

) } | I 1

i 3 i 3 H

*. ,
d) One PGI with two e) The most sisple carrier
enclosed Pls. _ of information.
Fige 22.  Examples of SPDU structure
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5.2.7 User Informatiom field

Successive sequences of segmeanted SSDUs are contained im the user
information field of successive SPDUs. Hon-segmented SSDUs are conm-
tained in the wuser information field of a single. SPDU. The order
of the octets and the order of the bits im the SSDU is maintaimed

in the SPDUs.
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5.3 SPDU IDENTIPIERS AND ASSOCIATED PARAHETEBE PIBLDS

In the following sectiomns, the encoding of +the OSIRIDE SPDUs is
described. For each SPDU, some parameters are mandatory (s), others
are not mandatory {Bm). The text describing the protocol procedures
indicates which non pmandatory parameters are used im OSIBIDE Ver-
sion 1, o i

S.3.1 COQEEECT_ {CH) SPDU

iy RS s TS L e
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; PGI ; m/iCode; PI ; a/; Codé; Length/?alue;
i i nmj I 1 nmj i i
o } + { 3 ta § i
| Connection {m |1 jCalling inm ] 10 |24 octets ]
§ Jdentifier |} i }S5-user ] | Ipazimpun 4
i ] ] jreference i § i ]
] l l k % 4 i 4
1 i | jCommon ine {11 {14 octets ;
] i i jReference i i jBaxinun |
i l i } % ) ) |
i i i jAdditional jna }12 12 octets }'
| i i jReference i i jmaxinua i
1 | i jInformation |} { 3 |
3 i | 2 i 2 3 ) ]
; Connect/ ing 5 {Protocol im 119 i1 octet ;
] Bccept Item | i {Cptions i i ] |
1 1 i $ 4 § ]
i i i 1T5DU max jnm j21 14 octets ;
i | i isize | i ] i
1 i i ) $ + + {
§ i i {Yersion jm 22 11 octet i
| i H { Numberxr i | I i
g i i 1 ‘m — 1
| i i jIinitial jam 123 {6 octets i
] i | 1Serial HNumber] ] ipaxinmum 1
} | | & 'a 4 o 4
| | i jToken Settinglnm }26 i1 octet I
i i i |Iiten ' | i i |
I } ; }Session User ;nm 320 ;5 octets ;
| ] i } Requirenments | ] | i
; ; ; ;Calling SSAP Inm ;51 ;16 octets ;
{ i 1 }Identifier i ] jmaximum i
? } ; ;Called SSAP inm ;52 ;?6 octets ;
i i | jIdentifier I i imaxipun i
; User Data ;nm ;193 ; ; ; ;512 octets }
" i i i i l | paximum |
Fig. 23. Encoding of CONNECT SPDU
Hotes:

1. The SI field shall contain the value 13.

2. The Connection Identifier PV field shall be as defined by the
caliing 5SS user.
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I1f the Comnect/Accept Item or anmy of the associated PI are
absent, the following default values shall apply:s

A. Protocol Options: SPDU with extended coancatenation cannot
be received.

B. TSDU Maximum size: segmenting is not proposed.

C. Version Number:z this version is proposed

D. Initial Serial NUmber: shall have the value 0.

E. Token Item: all tokens whose availability is proposed ig
the Session User Requirements parameter are assigned to the
calliag SS user.

The Protocol Optiomns PV field shall indicate whether or not the

initiator is able to receive extended concatenated SPDUs. The

coding for that field shall bhe:

i1 able to receive extended concatenated SPDUs

i

A. bit 1

0 not able to receive extended concatenated SPDUs

i

B. bit 1
Bits 2-8 are reserved (set to 0).

The ISDU Maximum Size parameter shall be present if the user of
segmenting is proposed. In CSIBIDE it shall not be presest.

In the VYersion Number PV field bit 1 shall have the value 1,
indicating that this versiom is implemented.

Each digit of the serial number is encoded as an octet, as fol-
lous:

A. 0 =2 0
B. 120
Ca 2320
b 3 =0
E-« 4 2 0
F. 5:2 0
G 6 = O
Ho 7 2 O
I. 8z 0
J 9 2 0
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Serial number can range from 0 to 999999. The most sigmificant
digit is encoded first in the PV field. Leading zeros may be
omitted. '

The bits of the Token Setting Item PV field are defined as bit
pairs:

2. bits 8,7 release token

B. bits 6,5 major token

C. bits 4,3 synchronize-minor token

D. bits 2,1 data token

The coding for each bit pair shall Le:

A= 00 initiator®s side:

Be 01 responder?s side;

C. 10 called 55 user?s choice;

D 11 reserved.

The values are relevant only if the appropriate Functional
Units are reguested 1in ther Session User Reguirements parame-
ter. If @no Functiomal Usnit requiring a token has been
requested, this parameter need not be present.

The bits in the Session User BRequirements PV field shall indi-

cate the Functionmal Units proposed by the calling SS user, for
use over this session cosmnection:

A. bit 1 ==> half duplex functional unit

B- Dbit 2 ==> duplex functional unit,

C. bit 3 ==> expedited data functional unit {(mever set)
D. bit 4 ==> mipor synchronize functional unit

B. bit 5 ==> major synchronize fuanctiomal unit

F. bit 6 ==> resynchronizatiosa functional unit

Gs bit 7 ==> activity management fuacticpal unit {mever set)
H. bit 8 ==> negotiated release functional unit

I. bBit 9 ==> capability data functional uait {mever set)
J. bit10 ==> exceptions functional unit {mever set)

Ko bit11 ==> typed data functional unit
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12=16 reserved {set to 0).
he cediig for each bit shall be:

==> usé of Functiosal Unit not proposed
1 ==> use of Functional Unit proposed

this parameter 1is absent, the default shall be as though

bits 1, 4, 7, 9 and 10 are set to ome, and the remaining bits

are

10e The
the

11. The
the

12. The
the

set Lo zZ€ro.

Calling SSAP Identifier, if present, shall be defined by
calling 5SS userf.

Called SSAP Identifier, if present, shall be as defined by
calling S5 user.

User Data PV field shall contain any user data supplied by
calling SS user.

Se3.2 ACCEPT_({AC) SPDU

Encoding
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—wquubu-“w—npm»mupwgumm.....u-.....n--u-a-..mu—m.—.e—-mu”w-—wmmmw-—wmunwuk

4 Es L ] E Ed [y k]
PGI } m/lCode] PI i m/] Code] Length/Value]
| nm] } { nmj i {
¢ i § } 4 1
Comnection B 11 jCalled ina 19 124 octets i
ldentifier | i ISS=user Ny § imaxinmunm i
] i lreference i i i ]
i i } 4 { i |
i i iComrmon inm 11 114 octets i
i i iReference 1 1 jmaxiBusp i
| H ¢ + i $ 4
4 ] jAdditional jnm §12 i2 octets i
i | jReference i i jmazimun |
i i {Information |} i 4 |
+ 4 % } + + 1
Connect/ jnm }5 j Protocol im 19 11 octet ]
Accept ltem | J jCptiocns i i i i
} | § + $ } —
| ] 17500 max jnm 21 {4 octets }
] ] jsize i | i |
i i F $ + 4 4
] i jVersion ima 22 11 octet |
i I |Number | i i i
i ! } i + + x|
i i jinitial jnm }23 16 octets |
i i iSerial Number] i jBaziBun i
i ] b { } ) 4
i i jToken Settinglnm |26 11 octet ]
l i iiten i | | l
} 1 % 4 4 + 1
] i jTIoken Itenm lnm }16 11 octet |
+ 4 § } 3 4 4
1 ] |Session User jnm |20 {2 octets |
i j {Requirenents | i 1 i
% } 1 } 1 { —
i ] jCalling SSAP lam |51 116 octets 1
I } {Identifier i i Imaxipunm i
n + 1 4 4 f 4
i i jCalled SSAP jam }52 16 octets ]
} i jIdentifier i 1 imaxinun i
+ 3 4 { + + 4
User Data jnm 193 | i i 1512 octets i
] | | | i jpaxinum i
3 Ed ¥ ] 2. 3 A 3
Fig. 24. Encoding of ACCEPT SPDU
Hotes:

1= The SI field shall contain the value 14,

2. The Coanection Identifier PV field shall be as defined by the
called 5SS user,
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If the Comnnect/Accept Item or any of the associated PI are
absent, the following default values shall apply:

A. Protocol Options: SPDU with extended «concatenation cannot
be received.

B. TSDU Maxzimum size: segmenting is not selected.
C. Version Number: this version is proposed
D. Initial Serial HUmber:s shall have the value 0.

E. Token Item: all tokeas whose availability is proposed in
the Session User Regquirements parameter are assigaed to the

calling S5 use€r.

The Protocol Options PV field shall indicate whether or not the
inpitiator is able to receive extended concatenated SPDUs. The
coding for that field is defined in the CONNECT.

The TSDU Maximum Size parameter shall be present if the user of
segmenting is proposed. In OSIRIDE it shall not be present.

The Version Number PV field emcodiag is dealt with in the CON-
NECT.

The encoding of the serial number is defimed inm the CONNECT.

The Token Setting Item PV field indicates the initial token
settings for each token available on this session combection.
The bits and encoding are defined in the CONNECT. 1In the case
where the <calling SS wuser has indicated that the initial
assignement of the related token is negotiable (called SS
user?s choice), the <called SS user must £fix this assignement.
Otherwise, the values set in the CONNECT SPEDU must be returuned.
The value "called SS user?s choice” is not a permitted value in
the ACCEPT SPDU. The values are relevant only if the appropri-
ate Functional Units are requested im the Session User Require-
ments parameter. If po Functional Unit requiring a token has
been requested, this parameter aeed not ke present.

The Token Item PV field shall indicate which tokems are
requested by the called SS user:

A. Dbit 7 = 1 release token
B. bit 5 = 1 major token
C. bit 3 = 1 synchronize minor token

D, bit 1 = 1 data token
Bits 2, 4, 6 and 8 are reserved.

Bits corresponding to tokens which are not available are
ignored.
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The bits in the Session User Heguiremeats PV field shall indi-

cate the Functional Uniis proposed by the called
PV field shall not have

use over this session conpection. This

55 user,

for

both bit 1 set (half-duplex Punctional Uait) apd bit 2 set {(du-
plex Functiopal Uait). The coding is defimned as in the CONNECT

SPDU.

The Calling SSAP Identifier, if present, shall be as defined be

the calliang 55 user.

The Called SSAP Identifier, if present,
the called SS user.

shall be as defined by

The User Data PV field shall contain any user data supplied by

the called 55 user.

S5.3.3 REPUSE {BF) SPDI

H L3 2 EN 4 R 2
] PGI I m/iCode] PI 1 n/] Code}] Leangth/Value]
i | oamj l i nm} 1 H
H f } 1 } 4 t 4
j Comnection jm 1 {Called jnm |9 124 octets i
| Identifier |} i iSS=user i i jmaxinunp I
F ] j lrefereacse i i i i
i { | 4 i i $ 4
i i i |Common jnm §11 114 octets 1
i 1 i jReference ! | | paximun j
| } i i | % f 4
| I i 1Additional jnm }12 12 octets i
1 i i iReference i i jmaxinun i
i i i jinformation | i i i
4 4 | 4 } 1 4 : |
| | i jTransport joa 17 11 octet i
| 1 i {disconnect i i i i
EY E A 4 ke 3 2 |
L | 3 E ; 3 i E F 3 ]
] | i ]Session User jam }20 12 octets i
| ] i |Begquirements | i 1 i
4 t 4 H 4 + 4 4
i ] i }Version inm }22 11 octet ]
i ] i | Bumber ] i i i
i 1 ) i 3 3 » ] 3
& H El 3 ] ] E | 4
i i | jReas., code ine }50 1513 octets i
i | i | i ] imaximunm i
4 2 2 i i 2 k] 3
Fig. 25, Encoding of REFUSE SPHU
Botes:
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The SI field shall cosntain the value 12.

The Connection Identifier PV field shall be as defined by the
called 35S user.

The Tramsport Disconnect PV field shall indicate whether or not
the tramsport connection is to be kept. The coding for this
field shall be:

il

A, bit 1 § transport conpection is kegt.

[

Ba bit 1 1 transport comnection is released.
Bits 2-8 are reserved.

If this parameter is absent, the transport comnection is

released. <This parameter is absent in amy OSIRIDE implementa-
tiom.
The Session User BReguiremeants PV field shall indicate the Func-
tional Units required by the called SS user and supported by
the responder. The coding shall be the same as in the CONNECT
SPDU.

The Version Number PV field shall have the same valoe and
encoding as specified in the CONNECT SPDU.

The Reason Code PV field shall contain a reason code in the
first octet. Depending on the value of this first octet, addi-
tional octets may be used. The following values are defined for
the first octet:

A. 0 ==> reason not specified

B. 1 ==> rejection by called SS user due to a tempo-
rary congestion

C. 2 ==> rejection by called $S user. The following
octets may be used for up to 512 octets of user data

D. % 128 + 1 ==> address SSAP unknown

E. * 128 4+ 2 ==> SS user nct attached to SSAP

F. 128 + 3 ==> SPM congestion at connect time

G % 128 + 4 ==> proposed protocol version not supported

Reasons marked with an asterisk {%*) may be reported to the SS
user as persistent, others reported as transient.

811 other values are reserved.
The Session User Requirements parameter may oanly be present

if the value of the reason code 1is 2. If the reason code has
the value 2 and the Session User Reguirements parameter is not
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present, the default value shall be assumed (see #5,3.1 CONNECT
{CN) SPDU® pag., 56).

5.3-.4 FIBISH (FH) SPDU

§ E E] K] 3
| PGI H a/;Code; PI ] m/; Code; Length/Value|
i | nmj 1 | nmj ! |
i { 4 } + 4 1 4
] | i {Iransport jam }17 i1 octet j
l i i ldisconnect] i ! i
4 } + } + + 4 » 4
{ User data jam 1193 | ! ] 1512 octets |
i | i i i i jmaximum ]
1 F] ] 1 i ) g 3
Pig. 26, Encoding of FINISH SPDU

Botes:

1. The SI field shall have the value 9.

2. The Transport Disconnect PV field shall indicate whether or not
the transport connection is to be kept. The coding for this
field shall be:

0 transport connection is kegt.

i

A. Dbit 1

B. bit 1 1 transport connection is released,
Bits 2-8 are reserved.

1f this parameter is absent, the tzaasport connection is
released. <This paraseter is abseamt in any OSIRIDE implesemta-
tiom. ‘

3. The User Data PV field shall contain any user data supplied by
the SS user.
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r T 3 f T | x| 1
i PGI | m/iCode} EI | m/} Code| Length/Value]
i ] nm} | i om] ] |
F } 1 + } { —4 4
| User data jnm 3193 | ] ] 1512 octets |
] i l } ] 1 jmaximunm i
i i 3 3 i i, i " |
Fig., 27. Encoding of DISCONNECT SPDU

lotes:
1. The SI field shall have the value 10,

2. The User Data field shall cosntain any user data supplied by the
55 us€rs

L T L E 1 3 3
i PGI | m/iCodej PI { m/] Code} Length/Value]
| ] omj } } nmj | }
t } 4 } —t 4 1
| User data jnm } 193 | ] | {512 octets i
i ] i i | ] |maximum |
4 3 4 i 4 ) 3 d
Fig. 28. Encodiny of NCT FINISHED SPDU

Hotes:
1. The SI field shall have the value Ba

2. The User Data field shall contain any user data supplied by the
5SS user.

5.3.7 ABORI {(AB) SEDU
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¥ 4 El ] 4 | | k1 3
i PGI { m/iCode] PI | m/] Code] Lengthy/Value]
i | naj i ] nmj i I
¢+ { } — ' + i : |
i 1 ] liransport }jnm 17 11T octet i
| i | {disconnect] l i i
1 i | | i i 1 a
} | i ;Reflect jnm ;#9 19 octets ;
| | ] lparameter | J lmaxipunm |
1 i | jvalues | | | I
' 1 + } { ) 1 4
| User data jam 1793 | H i 19 octets |
] i i i | | fmaximum }
4 3 ] ] A 1 2. . ]
Fig. 29, Encoding of ABGRT SPLU

Hotes:

1. The 5I field shall contain the value 25.

2. The Tramsport Disconnect PV field shall indicate vhether or not
the +transport connecticn is to be kept, together with an
optional reason code. The coding for this field shall be:

A bit 1 = 0 ==> transport compection is kept (mever set).
B. bit 1 = 1 ==> transport connection released {always set).
C. bit 2 = 1 ==> User abort {see User Data field)

D. bit 3 = 1 ==> Protocol errcor

E. bit 4 = 1 ==> No reason

Fo bkits 5-8 reserved {set to zero)

Bits 5-8 are reserved.

3. The Reflect Parameter Value PV field shall only be present if
the Transport Disconnect PV field indicates Frotocol error, and
shall contain an implementation defined value and semantics.

4. The User Data PV field shall only be present if the Tramsport

Disconnect PV field indicates user abort, and shall contain any
user data supplied by the 5S user,
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5.3.8 ABORT ACCEPI (2A) SEDU

Hotesz
1. The SI field shall contain the value 26.

2. There is no parameter field associated with this SPDU.

5.3.9 PLEASE TOKENS_(¢PI) SEDU

K] R] 4 k3 k] 8 3
§ PGI i myjiCode} PI j m/} Codej Length/Value]
| | amj ] i nof i ]
& { } { 1 + + 1
| i } {Token item|nm |16 ]1 octet i
i k3 ] 1 i i 4 2
g 4 ] | 3 ] K |
| User data jap J193 | i | 1512 octets |
i H } ] i | jmaximum I
i E 4 3 2 | E b ]
Fig. 30 Encoding of PLEASE TICKENS SPDU
Hotes:s

1. The SI field shall contain the value 2.

2. The Token Item PV field shall indicate which tokens are being
requested by the sending SS user:

A. bit 7 = 1 release token

B. bit 5 = 1 major token

C. bit 3 = 1 synchronize minor token
D. Bit 1 = 1 data token

Bits 2, 4, 6 and 8 are reserved.

Bits corresponding to tokens which are not available are
ignored.

3, The User Data PV field shall contain any user data suprlied by
the SS user. This PGI shall only be present if the Token Iten
PI unit is present.

This SPDU may be used without the Token Item PI umnit and the User
Data PGI unit when concatenated with Category 2 SPDUs accordimg to
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Bits 2-8 are reserved. If this field is not present, the
default shall be as though bit 1 = 1 (i.e. end of SSDU). This
is the case for amy OSIBIDE implementation.

3. The User Information field shall contain any user data supplied
by the SS user. S

°-3.13 DATA TRANSFER_(DI) SEDU

k) E E ] & L ] & k] ki
} PG1 | m/iCode}] PI | m/] Code] Lengthy/Valuej
| | nmj | | nm] i 1
) 2 k] - ) | g | A g
a é & | L & L 8
i i i {Enclosure jnm }25 11 octet i
] i | |1lten l | l ]
é 3 i i J, 1 : :
] User Informaticn field } Unlimited |
L. 3 3
Fig. 34, Encoding of DATA TRANSFER
Botess

1. The SI field shall contain the value 1.

2. There is no parameter field associated with this SPDU.

-
3

- There is a User Informaticn Field associated with this SPDU.

S e S o i e i e it i s s i e v v s e i e S e S iEee & i o s -
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ajiCode; PI-

£ K & B ] k] ]
] PGT . i | m/} Code! Length/Valuej
i | nmj | § naj } |
4 % + — } 1 H 1
i 1 i |sync type B ]15 11 octet 3
i | } {Iten 1 i I }
i 2 1 2. 3, 4 kN _‘
L] 4 3 E ] s E
i I i | Serial im }42 16 octets |
| i i jpumber i 1 jpaximun }
¢ 1 } $ + 5 + : |
| User Data jam 193 | i } 1512 octets i
I ! ! ] i | Ipaximun l
i 4 i A, A 3, 3 ;]
Fig. 3%, Encoding of HINDR SYNC SPDU
Hotes:
1. The SI field shall contain the value 49,
2. The Sync Type Item, if present, shall indicate that the explic-
it confirmation is not reguired:
bit 1 = 1 Confirmaticn requested
Bits 2-8 reserved.
This parameter field shall be absent if an explicit confir-
mation is required.
3. The Serial Number PV field shall be coded as specified in
w5.3,1 CONNECT {CN) SBDU" pag. 56.
4. The User Data PV field shall contain any user data supplied by

the S5 user.

5.3.15 HINOR_SIBC_ACK_{(HIA) SPDU

T i s i <L i W 2T i D i S e
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g ™ ) 715  T . 1 ) ”%'V‘T s ¥ B — 3
] PGI | m/)Code] PI- .{'@/j»Codej Length/Value]
! , 1oamy boep o |
& S { . 2 + + x|
i | I }Serial m j42 16 octets }
i 1 i {Nunker ] i i |
¢ it 4 +——t + . 4
§ | ] i User jne Ju46 1512 octets ]
] | | IData I i imaximum i
[ . A 3 i 3. 2 4 3
Fig. 36. Encoding of MINOR SYNC ACK SPBDU
Hotes:z

e The SI field shall contain the value 50,

2. The Serial Number PV field shall be coded as specified in
"3+3.1 CONNECT {CN) SPDUW® pag. 56,

3. The User Data PV field shall contain any user data supplied by
the SS user.

O 0 S i S iy i e e 5 i St S i <y i i e s b} B2 B ST

é E g § ¢ 4 2
] PG1 } n/]Code} PI | a/| Codej Length/Valuej
i | nmj i | nm| i |
+ 1 4 } } + + 1
] | ] {Sync type Jm }15 11 octet [
i I | Jiten { i ] i
b t { + } $ { X |
i i i |Serial im 42 i€ octets i
} { J {Number | i Ipaximun }
— 1 } + } + + 1
{ User data ing {193 } | { 1512 octets |
l | i i ] i jmaxinun i
| - 2 2. g A 2 A 3
Fig. 37. Encoding of MAJOR SYNC SPDU
Hotess

1 The SI field shall contain the value 41,

A

2. The Sync Type Item shall indicate that this is not the end of
an activitys
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bit 1 = 1 ==> not end of activity (alsays set).
Bits 2~8 reserved.

3., The Serial Number PV field shall be coded as specified in
"5,3,1 CONNBCT {CN) SPDU" pag. 56.

4, The User Data PV field shall contain any user data supplied by
the SS user.

S5.3.17 HAJOR SYBC ACE_(HAA) SEDU

E L 4 k| H] B 4 4
| PGI 1 m/jCode} PI } m/} Code{ Length/Valuej
| | nn] } | nmj i i
b 5 + $ i t + 4
| 1 i {Serial im 42 j6 octets i
} i i j Bumber } 4 imagxisun 1
o —i 1 } 3 4 : |
| User data jng 193 |} i ] |512 octets |
l ! ] i ] i imaxinun I
1 3 2 £ 2 2. 4 i
Fig. 38. Encoding of MAJOR SYNC ACK SPDU

Botes:
1. The SI field shall contain the value 42.

2, The Serial Number PV field shall be coded as specified in
©5,3,1 CONNECT {CN) SPDU"™ pag. 56.

3. The User Data PV field shall contain any user data supplied by
the SS user,

S.3.18 RESYBCHBOHIZE_{BS) SEDU

S s i e s 4
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T y ¥ 3 T Ed 3
;‘ PGI } B/}1Code] PI ] ﬂ/; Ccdej LengthyValuej
| | nm} | -} nnj § i
¢ e —  j # $ 1
i | i jToken Settinglam }26 11 octet ]
| ] i j1lten i i i i
i 2 ] 2 ] 2 3 B
; i i | Resync Type |m ;27 11 octet ;
i 1 3 k | 8 & 2 3
4 E] 4 & ] E ] ] |
] { | 1Serial im 142 16 octets I
} | ] | Number | | imaximun i
1 2 2 B 2 3 2 %]
& E | 4 E ] | k|
; User data inm }193 | 1 i §512 octets ;
] H i ] i i jmaximun ]
& 2 } | 3 . A 2 3
Fig. 39, Encoding of RESYNCHEONIZE SPDU
Botes:

1« The 51 field shall contain the value 53.

2. The Token Setting Item indicates the reguesting SS userfs pro-
posed settings for each available token. The bits aans encoding
are defined im "5,3.1 COBNECT {CN) SPDU® pag. 56. The values
are relevant only if the +token is available. If no token is
available this parameter need not be preseat.

3. The Resync Type PV field indicates the resynchronize type which
is regquired:

A. O resynchronize restart
B. 1 resynchronize abandon
C. 2 resynchronize set

4. The Serial Number FV field shall be coded as specified in
"5.3.1 CONNECT {CN) sppu® pag. 56,

5 The User Data PV field shall contain any user data supplied by
the SS user.

5.3-19 BRESYECHBOBIZE ACE_{BA) SEDU
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m/}Code} BI m/; Ccde;' Leagth/?alue;

£ i T T

i PG1 ] I

§ | nnj ] | nmj i i

E A ] ] E 2 k| 4

4 3 ] 4 . 4 3 & ]

i | i |Token Settinglom {26 |1 octet |

| } i jltem l } | i

2 53 3 i A E 1 ] =]

EN & ] | 4 E E] a4

1 | } }Serial jm - j42 16 octets |

i i i | Kumber } | jmaxinun |

3 ] E\ k| 3 i ) J

§ 4 i ] k3l k3 4 E ] k|

| User data jno {193 | 1 i 1512 octets ]

i i i | | i |maximunm |

4 3 3 2 %1 A 4, 2

Fig. 40, Encodiny of RESYNCHRONIZE ACK SPDU

Botes:

1. The SI field shall contain the value 34,

2. 1The Token Setting Item PV field indicates tokem settings for
each token available on the session connection. For the case
where the requesting SS user has indicated that the assignment
is negotiable {"accepting SS user’s choice"), the accepting SS
user must fix this assignment. Otherwise, the values in the
EESYNCHRONIZE SEDU must te returned.

This parameter need not be preseat if mo tokens are avail-
able on this session conmection.

3., The Serial Number PV field shall be coded as specified in
"5,3,1 CONNECT (CN) SPDU"™ pag. 56.

4. The User Data PV field shall contain any user data supplied by

the S5S user.
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This part of the OSIRIDE Session layer description deals with a
conplete specificatioa of the implementation aspects.

1«1 SCQPE

The description of the internal structure of the OSIBIDE Session
Layer is performed im this second part, followed by the detailed
description of each module which constitute it.

1.2 DEFIEIZIORS

The following list of defimitions is oaly related to this part of
the Session Layer document, and refers %o the terms and acronyss
used in the implementation specificatioas.

The definitions of the Session layer {in terms of IS0 standards)
terms is given in "First Part.”

Connection Hamdler, CH The service task shich performs address
translations both for incoming and for outcoming

connection requests.

Qutput Queue Handler, CQE The interface that the Session Layer
uses to compunicate with the external world.

lLocal Hanagemeat Systeam, LES The task, or set of tasks, which per-
forms local management functicns. It may require the

Session layer to start its activity, to stop it, ot
information about its behaviour.

Lower Layer Imnterface, LLI The interface that receives Traasport
Layer indicatioms.

Scheduler The main task which handles the OSIRIDE Sessiom lay-
er implementation.

Session Banagement Functioms The functioas that the Session Layer
offers to the Local Management Systen.

Session Protocol Hachime, SPH. The finite state automata which
implements the Session Protoccls
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Sessiom User, SU The user of the session layer, i.e. any entity
which requests Session services and is not the Local
Hanagement Systes

Upper Layer Imterface, ULI The interface that the Session Layer
offers to its users.

1«3 PFIRLD

The field of application of this document is the implerentation of
an interconnection structure for heterogeneous systens.
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2.0 INTEREAL LAYER'S ARCHITECTURE

e D S S oS T S S S U S D T R S NS W 59 S A D s < D G

From a structural point of view, the OSIRIDE Session Layer is made
of the modules described ian Fig. 41 pag. 80.

Before a detailed description of the functions of each of those
modules is given, it is worth to note here some characteristics of
the model of the layer, which is depicted in Fig. 41 pag. 80.

A, the model provides for a unigue iaput gueue.

This mean's that both messages aand signals coming from the
Transport Layer or the Ugper Layers, and imtermal messages
are logically engueued in the same gqueue. This has been
done in order to simplify the layer's description. It is
clear, however, that an implepentation may use different
mechanisms for external and for intermal signals. The omly
restriction is that all comtrol signals are hamdled by a
single entity, which is the Scheduler.

B. The input gueuve hamdler (see also "2.1 Input gqueue han-
dler® pag. 80) <cannot be described in detail, its charac-
teristics being very machine-dependent. It has, however,
the only fuaction to dequeue messages from a gqueue, and to
alert the proper task by means of a Scheduler function. All
other functions related to upper and lower layer interfaces
are handled by specific modules.

C, The layer =mamageaeant fumctioms are both internal manage-
ment functions, like activation/de~activation of the layer,
and functions offered to the Session users {see also the
ISIDE Access Method [8]).

Ds The output gmemwe hamdler cannot be described in detail,
its characteristics being very machine-dependent. It has,
however, the only function to engueue messages coming from
Session layer functional modules to their appropriate des-
tination, by using Local Operating System®’s mechanisas,
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¥ 3 i 3
i l | H
i P L n 1 i
i i INPUT QUEUE } i
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i 1.4 k] i A48 i
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Fig. U1, Internal layer's structure

2.1 IHPUT QUEUE HAEDLER

The Input queue handler has the wmain function of taking reguests
out of the input qgueue and passing them to the appropriate modules.

When all reguests in the input queue have been . dispatched to the
appropriate modules, the Input Cueue Handler passes control to the
Scheduier. It is +thus clear that no scheduling functioms arce per-
formed by the Input Queuve Handler, i.e. the mnodules which the
requests are directed to are given control only by the Scheduler.

Rejguests engueued are in form of tables which are described in
detail in "6.1 Data Structures® gag. 159,
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2.2 SCHEDUGLEER

The Session layer's internmal Scheduler is the ndispatcher” of the
Session Layer, i.e. that main program which drives all other rou-
tines, and which all other routines retura to. The Scheduler is the
only part of the Sessionm Layet ghich may regquest such Local Operat-
ing System functions as, for imstance, gwait: as a matter of fact,
requesting a wait from inside the Session layer @means that the
entire Session layer is in a waiting state. This may happen only if
nothing has to be dome, which is an information only kaown by the
scheduler. The Scheduler is also the ®virtual owamer® of all the
data structures which describe the users' coamnectioms. This means
that locking mechanisms are used to avoid contemporary access to
the same data structure by more than one differemt modules, and
those mechanisms are internal to the Scheduler. On the other haad,
data structures may be created amd destroyed by other modules than
the Scheduler. For a description of the data structures used by
the OSIRIDE Session layer, see %"6.1 Data Structures” page 159,

Bote:z Any module herein described, when accessing a data struc-
ture, issues a "lock” operatiom om it, to prevent contemporary
access by other modules. An "unlock® operation is then issued, as
soon as there is no more need of the data structure. This does not
seanm that lock and unlock mechanisms must be implemented, but rath-
er that, Aif a particular implementation is so structured as to
require locks, that is the place in the program where such func-
tions should be iavoked. Any module is called by the Scheduler
and, as soon as it finishes its functions, returns to the Schedul-
ers

2.3 PROTOCOL HACHIHE

The protocol machine task is the implementation of the protoccl
described in "First Part.®™ This implementation is described firstly
as a set of state tables, theam as a set of rcutines which rerpresent
the intersections states-events in the state tables. The detailed
implementation description of the OSIRIDE Session layer protocol
machine is given in "4.0 Protoccl state machine” pags 116.

The protocol machine is drivenm (Ly means cf Scheduler functioas)
bys

The upper layer haadler
The lower layer hanmdler
and, on its tura, drives {by meaas of Scheduler functions):

The output gueue hamdler
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2.4 LOBER LAYER INTEEFACE HANDLER

The Lower layer interface handler is based upon the interface pro-
vided by the OSIRIDE Transport Layer. Its main features are
described in ¥3.0 Interface logical structure® pag. 85, whilst the
detailed implementation descriptiom is given ip %6.5 Lower layer
interface” pag. 229.

From now on, the acromym LLI may be used instead of Lower Layer
Interface.

The LLI is drivem ([by means of Scheduler functions) by:
Tke Input queve hamdler

and, on its turan, drives {by means of Scheduler functions) :
The protocol machine

The output gueune hamdler

2.5 UPPER LAYER IHTERFACE HAEDLER

The Upper layer interface handler provides for the user requests
handling (i.e. ISIDE). Its main features are described in "3.0
Interface logical structure® pag. 85, whilst the detailed implemen-
tation description is given inm "6.3 Upper layer interface® pag.
164, '

From now on, the acronym ULI may bpe used instead of Upper Layer
Interface,

The ULI is driven (by means of Scheduler functions) bys:
The Iaput gueuze handler

and, on its turn, drives (by means of Scheduler functions):
The protocol machime

The output gueue handler
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2.6 SESSIOE HAHAGEEEHT FUHCTIOES

The Session management functions are those fumctions that the Ses-
sion layer offers both to the Local Hanagement System and to the
users. As a first implementation, the following functions have
been identified:

- Session layer activationm amnd de-activation.
The Local Management Systenm activates the Session Layer by
means of an Activate compand. The Session layer seis its Global
State internal variable - to ACTIVE. Other values of the Global
State variable are:

° @P¥P, which is the state after initialization and before
receiving an Activate compand. In this state, only Activate
and de-Activate commands are accepted.

® FPLUSAI®EG, which is the state after a Flush <c¢ommand has
been accepted. No new Session connections may be reguested
in this state, and all incoming conmectiom requests are
refused. As socon as all already existing Session con-
nections are terminated, the closimg rprocedure is acti-
vated, and the Global State variable is set to off.

® CLOSIEG, which is the state after a de-Activate command is
received. No commands are accepted in this state, which
terminates wvhen all intermal termination functions are ter-
minated. At that point, the value of the Global State vari-
able is OFF.

- Beguest of imformation
This function is regquested by the Local Management System when
an ISIDE STATUS reguest is received. Information is traasferred
to the LMS without any security check, whkich is supposedly per-
formed by the LHES itself.

The implementation specifications of the Session Layer Management
interface are described in "6.¢ Session management functioas" page.
235, while "5,0 Hanagement Functions® pag. 155 deals with the valid
events and the related actions which are takenm by the Session Layer
Management functioms.

The Layer Manager is driven (by wmeans of Scheduler functions)
bys

The Input guete haadler
and, on its turn, drives (by means of Scheduler functiomns):

The output guene handler
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2.7 OUTPUT QUEUE HANDLER

The Output Queue Handler {0QH) functioas are those of cosmunicating
sigpals and data to the Session users or to the OSIRIDE Local MHan-
agement System. HNo detailed description can bz done for this mod-
ule, its behaviour being stricly related to the Host Operating
System Inter-task communicationm facilities.

The OQH is driven (by means of Scheduler functioms) by:

The Upper layer haamdler

The Lower layer haadler

Tke Protocol machinme

The Layer Hamagement Fumctioms

and, on its turn, tramsfers messages and sigmals to either the Ses-
sion users or to the CSIBIDE Local Hanagement Systen.

The OQH implementis the message traassfer Ly means of the HESSAGE

primitive, which is wused by all other modules which intend to use
the (g¢H.
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Two main interfaces are defined inside the OSIRIDE Session Layer,
which are: the Upper Layer Imterface and the Lower Layer Imterface.
Both are driven by the Scheduler, when events are recognized by the
Input gaeue hamdler.

3.1 UPPER LAYER IHTEBRFACE

The Upper Layer JInterface recogaizes events coming from the enti-
ties which represent the Session users, i.€. the requests coming
from ISIDE-

According to the operations which are requested, the ULI may be
able to answer {(negatively or positively) to the regquestor. There
are cases, however (typically when the Protocol Hachine is
involved), when the ULI does not answer directly to the requestor,
but generates an internal event for another Session Layer module,
In these cases, the invoked nmodule will answer to the originator of
the regusest.

In what follows, the valid events for the Upper Layer Interface
are descriped in detail, with related parameters, together with the

events geaerated by the Upper layer Interface towards both the user
and other functional modules of the Session Layer.

3.1 OQOPEE event

OPEN is a user initiated event, which states the willingness of the
user to be kpown by the CSIBIDE software.

what follows 1is the 1list of +the parameters related to the OPEN
event:z

- name
- . password
= Baxout

- Bazxin
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321, 1.2 Procedurse
At reception of an OPEN event, the ULI +tries to allocate a User
Control Block {(DCB, see also %6.7 Data Structures® pag. 159). If

this is not possible, a HESSAGE is generated towards that specific
aser, with reason code = Ho Core Availablea

If the Global State variable is set to FPLUSHIES, then a HESSAGE
is generated, with reason code = Session Layer Terminating.

The User Control Block is filled in with:
name, which 1s used afterwards to identify that user

passeord, which is used afterwards to check for the user's
right to ask for certain services.

maxout, which 1is used afterwards to <check that the user does
not try to issue more than <maxout> CONNECT reguests.

maxim, which is used afterwards by the Lower Layer Interface to
automatically refuse a CONHECT indicatioam, if the number of
already active incoming connection is <maxind>.
After that, the user is notified by means of a MESSAGE, with param-
eter = <OSIBIDE name of the local system>. This is a variable which
is known by the Session layer, and may be useful for an application
program.

A MESSAGE is then sest to the LHNS, with parameter = Open from
userid with mame, where:

aserid is the local identifier of the user who issued the QPEHN
reguest, and

name 1s the identifier specified in the reguest,

i e e s e S

CLOSE is a user initiated event, which states the williagmess of
the user to be detached fropm the OSIBIDE softuare.

3:1:2-1__Parameters

There is only one parameter related to the CLCSE event, which is:

- haae
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32122.2_ _Progcedure

-

At reception of a CLOSE event, the ULI tries to find a UCB whose
page field matches with the parameter passed with the CLOSE com-
mand. Then:

- If no UCB is found with the specified name, a MESSAGE is gener~
ated with reason code = (pen not issued.

- Otherwise, it is checked whether the CLOSE request arcived fros
the same user whose copnections have to be closed, or from the
Lecal Hanagement Systen.

e If either condition 1s not true, the ULI generates a BES-
SAGE to the requestor, with reason code = HNot Authorized.

@ Otherwise, the ULI:z

- Locks the UCE related to that user nasme.

- Generates an ABCRT.regqguest on any active Session coon-
nection {identified by meamns of Cosmumication Control
Blocks, CCB, see also "6.1 Data Structures® pag. 159)
related to that user pame towvards the Session Protocol
Machine.

- Freezes all the Connectioan Control Blocks {CCB) related
to that user, chaiasiag them to the "Frozen CCBEs Queue®
{FCQ, see also 96.7 Data Structures® pag. 159).

—— YNotifies the user by means of a MESSAGE (without paras-
eters) .

— HNotifies the LHS by means of a HESSAGE, with parameter
= User maBe is closing, vhere:

mame is the parameter of the CLOSE reguest.

— Frees the User Control Block {UCB, see also %6.,1 Data
Structures® pag. 159), which was created at GPEN time.,

—— Decrements the Global Users Number variable by one.
— If the Global Users Number is egual to zero, then:
= If the Global State variable 1is set to PLUSHIEG,

then its value is changed to CLOSI®G, and the clos=
ing procedures are initiated.
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3.1.3 RBEADY evesnt

READY is a user initiated event, which states the villingness of
the user to accegpt incoming CONNECT requests,

321.3.1_ _Parameters

¥hat follows is the list of the Parameters related to +the READY
event:

- systen
- aser
- nage

The UCB related to that user's pame is searched. Then:

- If the UCB does not exist, a MESSAGE is generated, with reason
code = Cpen not issued.

- If the UCB does exist, then:

® the ULI locks the UCB related to that user name, then the
<maxin> value is checked:

-— If <maxin> = 0, a MESSAGE is initiated towards the user
who issued the FREADY regquest,

—— 1If <maxin> > 0, then:

2 The READY field of the UCB is set to yes (see also
6.1 Data Structures? rag. 159),

- The SYSTEH and/or the USEE and/or the PASSHORD
fields of the UCB are set to the specified values,
if any of them has Leen specified,

= A HESSAGE is delivered to the user who issued the
request,

2 The UCB is unlocked.
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3.1.4 BRBECEIVE event

RECFIVE is a user initiated event, which states the willimganess of
the user to accept incoming messages comiang from the partner,

3. 1=4.1 Parameters

There are two parameters related to the RECEIVE event, which are:
- coamnectiom id

= hage

3. 1.4, 2 Progedure

At reception of a BECEIVE event, a UCB is searched vwhich matches
the specified user®s name. Then:

- If the 0OCB does not exist, a MESSAGE is generated, with reason
code = Open not issued.

- If the UCB does exist, then a CCB <chained to that UCB is
searched which contains a coanection id field with the same
value as specified. Then:

® If no CCB is found, a MESSAGE is generated, with reason
code = Invalid Request.

® If either the OUTPIN or the ABORT fields of the CCB bring
the value yes: ,

—— A MESSAGE is generated, with rparameter = Cocnnection
closing.

Ctherwises:s
— The CCB is locked.

— If something is available for that user, a MESSAGE is
generated towards that user, which contains the ianfor-
mation to be passed. The data buffer <containing the
user information is then released, and a new block is
allocated {of differemt length), based on the need of
the Transport layer. This block is then passed to the
Transport Layer by means of an Emable Beception inter-
face connpand. If the allocation of the new block is
not possible, due for 1iastance +to temporary Bemory
shortage, nothing is done. This means that, if the user
does not issue RECEIVE, the conmectiom will probably be
blocked by back pressure.

— If nothing is available at the nmoment, the BECBIVE
field of the CCB {(see also "6.1 Data Structures® pag.
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159) is set to yes, and a RESSAGE is generated, with
parameter = Ho Data.
= The CCB is unlocked.

3-1.5 RESET event

The RESET event indicates the user's willingness to reset a previ-
ously issued operation.

jijafaianParametegé

There are three parameters related to the RESET event:
- operation
- commection id

- bBane

3 3.5.2 Procedure

At reception of a RESET event, a UCB is searched which matches the
specified user's name. Then:

- If the UCB does not exist, a MESSAGE is generated, with reason
code = QOpen not issued.

- If the UCB does exist, then the operatiom parameter is checked:
° If <operation> <> RECEIVE or READY, the ULI generates a
REJECT event towards that user, with parameter = Ipvalid
hequest,
e If <operationd> = RECEIVE, a CCB is searched vhich contains
a commection id field which matches the specified value,
Then:

—— If no CCB is found, a HMESSAGE is generated, with parap-
eter = Invalid Conmection ids

- I1£ the CCB is valid, then:
s The CCE is locked.
% The field RECEIVE in the CCB is set to mo.

= A HESSAGE 1is generated towards that user with no
parameters.,

= The CCB is unlocked.
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® If <operation> = REALY, then:
— The UCB is locked
—— “Phe READY field of the UCB is set to RO.

—— The SiSIBE, USEBR and PASSEHORD fields of the UCB are set
Lo bipnary ZerLo€sS.

— A MESSAGE is generated towards that user with no paranm-
eLters.

— The UCB is unlocked.

3. 1.6 CQOEBECT eveant

The CONNECT event indicates the user's willingness to establish a
connection with a remote counterpart. This evemt drives the Session
Protocol machine.

3. 1o6.1 Parapmeters

There are nine parameters related to the CONBNECT event:
- systesn

- aser

- profile

o data tokea

- sark token

- sync tokea

- tern token

- passsord

- naae

3. 1.6.2 _Procedure

At reception of a CONNECT event, a UCB is searched which wmatches
the specified user's name. Thens

- If the Global State variable is set to ELUSBIEG, a MESSAGE is
generated, with reason code = Session Layer Terminating.
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- If the UCB does not exist, a HESSAGE is generated, with reason
code = Cpen not issued,
- 1f the UCB does exist, then the systes parameter is checked:
® 1f <system> 1is not an already known system mame, the ULI
generates a REJECT event towards that user, with parameter

= 1Invalid Systen.

® If <system> is valid, the profile parameter is checked.
Then:

— If the profile is invalid, a MESSAGE is generated, with
reason code = Igvalid Profile.

— If the password field of the UCB does not match with
the password reqguested for that profile, a HESSAGE is
generated, with parameter = Profile not Authorized.

—— If the field BCTOUT of the UCB is already equal to the

field maxout, a MESSAGE is generated, with parameter =
Too many coannections out.

- (thervise:
a The ULCB is locked.

& 4 CCB is created, and chained +to the CCBs chain of
the 0CB.

a The field SYSTEH in the CCB is set to the user's
specified value. V

E The field USEB in the CCB is set to the user'’s Spe-
cified value.

® If the specified user's profile requires concat-
enation, then the field CONCATEBATION in the CCB is
set to yes, othervise it is set to mo.

a The field BCTOUT of the UCB is incremented by one.

2 A CONNECT.request is prepared for the SPH, with the
data, mark, symc and tera tckens parameters set as
specified by the user. The password parameter, if
specified, is delivered as user data. The selected
profile is passed to the SPH, in order for it to
request the appropriate Transport comnection char-
acteristics.

= A MESSAGE is generated towards the user with param-
eter = Connecticam id.

= A HESSAGE is generated towards the LHS with parane-

ter = User mame connectiang with USER at SYSTERE,
where:z
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nane is the local identifier of the user

8sSER is the remote user identifier specified
in the CONEECT request.

SISTEE 'is the identifier of the resmote systes.

= The ODCRE is unlocked.

3.1.7 BESPONSE event

The BRESPONSE event indicates the user’s willingpess to answer to a
previously yeceived igﬁicaticﬁ yhich has to be confirsmed.

3. de7e1__Parameters

The parameters of a RESPONSE event vary according to the operation
which is actually requested. The following dis the list of all pos-
sible parameters.

-  BaBme

- comnection id

- gperatioa

- concatematioa

- data token

- sark tokes

- symc tokea

- ters token

- point
- type
- resalt

- park-data
= tek-data
- res-data

o data
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323s7-2_ _Procedure

.

At reception of a RESPCﬁSE event, a UCB is searched which matches
the specified user®s name. Then:

P 1f the UCB does not exist, a MESSAGE is generated, ¥with reason
code = Cpen not issued.

- I1f the UCB does exist, then a CCB is searched which bears ia
the commection id field the same value as that specified.

» If no CCB is found, a HESSAGE is generated, with parameter
= Invalid Connection id.

® Cthervises
— The CCB is locked.
—— The operation parameter is checked:

® If <operation> = COBEECT, the following parameters
are examined:

result
data token
zark token

syec tokem

ters token

conrcatenation

data

Then:

# If length of data > 512 octets, a HESSAGE is
generated, with parameter = 1Incorrect data
length.

* If <response> = pegative, then:

- A CCHNECTI.confirm is generated towards the
SPH, with value = mo and the <data> parame-
ter is to be passed as user data.

- The CCB related to that comnection is "fro-
zen", as it is chained to the Frozen CCBs
gueue,

- The user is notified by means of a MESSAGE.

% 1f <response> = positive, then:
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jes.

- A CONNECT.confirm is generated towvards the
SPH, with value = yes and the <data> paras-
eter is to be passed as user data.

- The value of the ACTIB field im the CCB is
incremented by one.

- The user is notified by means of a HMESSAGE
with 8o parameters.

- A MESSAGE is generated towards the LMS with
parameter = User maBe connected with USER

at SISTEH, where:

nase is the local identifier of the
user
USER is +the remote user ideatifier

specified in the CCNNECT request.

SISTEE is the identifier of the remote
systen.

SYHC, the fcllowing parameters are

= If <operation>
exanined:

type
point
park-data
Then the length of mark-data parameter is examined:

* If length > 512 octets, a MESSAGE is generated,
with parameter = Incorrect Data Length.

* If length £ 512 octets, the poimt parameter is
examined:

-~ If <point> is not a valid synchronization
point, a MESSAGE is generated, with parane-
ter = Wromg synchromization point.

- If <point> is valid:

2 The type parameter is checked:
— 1f type = Bajor, a HMAJOR_STNC con-
firmation is generated towards the

SEM, and the data parameter is to
be passed as user data.

Interface logical structure g4 s/ 1




QSIBRIDE Session Layer

— 1f type = Hipor, a HINOR_SYHC com-
firmation is geaerated towards the
SPH, and the data parameter is to
be passed as user data.

- A HMESSAGE 1is generated towvards the
user, with po parameters.

@ If <operation> = SYEC#PLEASE, then the following
parameters are examined:

sark-data
tok-data
point

type

data tokeam
sark tokenm
syac token
terca token

Then:

B The lengths of mark-data and tok-data are
checked:

- 1f length > 512 octets, a MESSAGE is geaner-
ated towards the user, with parameter =
Incorrect Data Lengtl.

- If length £ 512 octets, then the point
parameter 1s examigped:

o If poimt is not a valid synchronization
point, a MESSAGE is issued, with param-
eter = Hrong sync point,

° 1f poimt is valid:

— The field COBC of the CCB is set to
yes

— The type parameter is checked:
a 1f <type> = mimor, then:
* A HINGR_SYHC.response is
generated for the SPH, with

the serial nusmber parameter
set at the poimt value.
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a If <type> = major, thean:
® A MAJORBR_SYHC.response is
generated for the SPH, with
the serial number parameter
set at the poiat value.
-- Data contained ia mark-data are
passed as user data field parame-
ter.

— The DELIVEER field of the CCB is set
to yes.

— A PLEASE_TOKENS.reguest is gener-
ated towvards the SPH, which briags
the tokens to be requested.

- Data contaimed in tok-data are
passed as data field parameter.

-~ The CONC field of the CCB is set to
BO-

— The DELIVER field of the CCB is set
0 B0

a If <operation> = SYBC+GIVE, then +the following
parameters are examined:

sark-data
tok-data
point
type
data tokean
sark token
sync token
tera token
Then the COBCATEBATIOR field of the CCB is checked:
% If <CONCATENATION> = mo, a HESSAGE is gemer-
ated towards the user, with parameter = (Coacat-
enation not allowed.
% If <CONCATENATION> = yes, then:
@ The lengths of mark-data and tok-data

are checked:
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—— If length > 512 octets, a HESSAGE
is generated towards the user, with
parameter = Incorrect Data Length.
The field COBC is set to meo.

—  If lemgth < 512 octets, then the
poiat parameter is checked:

e 1f poimt is not a valid sys-
chronization point, a HESSAGE

is generated, with parameter =
#rong sync point.

- If poimt is valid, then:

& The field COEC of the CCB
is set to yes

= The type parameter is

checked:

- 1f {type> = mimor,
then:
® A MINOR_SYNC

respomse is gener~
ated for the SPH,
Wwith the serial

number parameter
set at the poinat
value.
- 1f {type> = Bajor,
then:
@ A MAJOR_SIRC

response is gener-
ated for the SPH,
_with the serial

number parameter
set at the point
value.

* Data contained ian mark-data
are passed as user data
field parameter.

¥ The DELIVER field of the
CCB is set to yes.

* A GIVE_TOKEHNS.request is
generated towards the SPH,
which brings the tokens to
be GIiVEn.,
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* Data contained in tok-data
- are passed as user data
field parameter.

£ The CONC £field of the CCB
is set to BO.

% The DELIVER field of the
CCB is s€t to mRoO.

® It (operation) - = BESYBC, the following parameters
are examined:
point
result
type

data token
Bark token
syac tokeam
ters token
res-data
Then:
% The point parameter is examined. Then:

- If point 1is not a valid resynchronization
point, a MESSAGE is generated, with parame-
ter = Wrong resync poiat.

- If point is valid, the leanagth of res-data
parameter is checked:

® 1f length > 512 octets, a MESSAGE is
gJenerated, with parameter = Incorrect
Lata Length.

o If length = 512 octets:

- A RESYNC.confirmation 1is gemerated
towards the SPHM, with <¢type and
poinmt values egqual to the «corre-
sponding parameters, data, =mark,
sync and term tokems parameters
passed as npew positioas of the
related tokens, if they have been
specified, and the data parameter
passed as spser data.
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-~ A HESSAGE is generated towards the
user, with no parasmeters..

1f <operation> = PINISH,
ters are examined:

the following parame-

result
data
Then the leagth of data parameter is checked:

- If leagth > 512 octets, a HESSAGE is gener-

ated, with parameter = Imcorrect Data
Iength.
- If leagth £ 512 octets, the result parame-

ter is checked:
® If <result> = geject, then:

A BELEASE {negative).response is
generated for the SPH.
<result> = accept, then:

— A RELEASE {positive).respoase is
generated for the 5PH.

B is umnlocked.

IRABSFER evemt

¢ tramsfer

The TRANSFER event indicates the user's willingness ¢
information to the remote counterpart. This may be either data or
control information. This event drives the Session Protocol
machine,

3-1:8.1 _Parameters

The parameters of a TBANSFER event vary according tc the operation
which is actually requested. The fgllowing is the list of all pos-
sible parameters.

- name

- comnection id

- operation

- data token
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Bark tokea
syac tokea
ters tokean
peint -
type

data
tok-data

park-data

3. 1.8, 2  Procedure

At reception of a TRANSFER event, a UCB is searched which matches
the specified user?s name. Then:

If the UCB does not exist, a MESSAGE is generated, with reason
code = (pen anot issued.

1f the BCB  does exist, thenm a CCB is searched which bears in
the commectiom id field the same value as that specified:

- If no CCB is found, a HMESSAGE is genegated, with parameter
= Invalid Connection id.

- Ctherwise:
-—— The CCB is locked.
—— The operation parameter is checked:
8 1f <operation> = DATA, the omnly valid parameter is:
data
Then:

% Data are transmitted Lty means of a DATA.reguest
to the SEH.

& If <operation> = PLBASE, the <following paranmeters
are examined:z

data token
sark token
syac token

tern token
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Then:

%

A  PLEASE_TCKENS.request is generated towards
the SPH, which brings the tckens to be GIVEn.

If <cperation> = GIVE, the fcllowing parameters are
exanined:

data tokea
mark token
sync token
iexn token

tok-data

Then the length of tok-data is checked:

&

If length > 512 octets, a MESSAGE is generated
towards the wuser, with parameter = Incorrect
Data Length.

If length < 512 octets, then:

- A GIVE_TOKENS.request is generated towards
the SPM, which brings the tokems to be GIV-
En. Lata contained in tok-data are passed
as data field parameter.

If <operation> = SYHC, the following parameters are
examined:

point

type

Bark-data

The length of mark-data is checked:

If length > 512 octets, a MNESSAGE is generated
towards the user, with parameter = Incorrect
Cata Length,

If length < 512 octets, then the type parameter
ig checked:

- If <type> = minor, then:
- A HINOE_SYNC.request is gemnerated for
the SPM, with the serial numkber parane-
ter set at the point value.

- If <type> = major, then:
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a A4 BARJOR_SYNC.request  is,genérated for
the SPMH, with the serial pumber paranme-
ter set at the point value.

- Data contained in mark-data are passed as
user data field parameter.

® If <operation> = BESYHCH, then the following parasm-
eters are examineds

point
type
res-data
Then the leagth of res-data is checked:

# If length > 512 octets, a HMESSAGE is generated,
with parameter = Incorrect Data Lemgth.

& If length X 512 octets, the poist parameter is
checked:

- If point 1is not a valid resynchronization
point, a HESSAGE is generated, with paranme-
ter = Wrong resyanc pocismt,

- If point is valids
* 4 RESYNCHRONIZE.request is passed to

the SEM with restart or abasdom or set
value according to <typed.

» Res-data is passed as user data field.

a 1f <operaticn> = DATA¢GIVE, then the following
parameters are examined:

data

tok-data

data-token

Bark-token

syac-token

tere-token
Then:

& The length of tok-data is checked:
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- If leagth > 512 octets, a HESSAGE is geaner-
ated towards the user, with parameter =
Incorrect Data Length.

- If length € 512 octets, then:

* The field COBC of the CCB is set to yes

& A DATA.request is generated for the
SPH.

@ The DELIVER field of the CCB is set to
yes.

s A GIVE_TOKENS.regquest is generated for
the SFEH.

] Data contained 1in tok-data are passed
as user data field parameter.

@ The CONC field of the CCB is set to no.

@ The DELIVER field of the CCB is set to
D0

& If <operation> = DATA4SYHEC, then the following
parameters are examined:

data
Bark-data
poiant
type
Then the COBCATEEATIOE field of the CCB is checked:
& If <CONCATENATION> = mo, a MESSAGE is gener-
ated towards the user, with parameter = Concat-
epaticn not allowed.
% If <CONCATENATION> = yes, then:
- The length of mark-data is checked:
® If length > 512 octets, a MESSAGE is
generated towards the user, with paraam-~

eter = Incorrect Lata Length.

° If length £ 512 octets, then the point
parameter is checked:s

—— If poimt is not a valid syanchroni-
zation point, a HMESSAGE is gener-
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ated, with parameter = ¥rong sync
roint.

— 1f point is valid, then:

= The field COBC of the CCB is
set Lo yes

a A DATA.reguest is generated for
the SPH.

2 The DELIVYER field of the CCB is
set to ye€ss

- The type parameter is checked:
% If <type> = mimor, then:

- A HBIHNQR_SYNC.request 1is
generated for the SPH,
yith the serial number
parameter set at the
point value.

*® 1f <type> = majoxr, then:

- A HMAJOR_SYNC.reguest is
generated for the SPH,
with the serial number
parameter set at the
point value.

= Data contained im mark-data are
passed as user data field
parameter.

@ The CONC field of +the CCB is
set to ng.

a The DELIVER field of the CCB is
set t0 BO.

8 If <operaticn> = SYHC#GIVE, then the following
parameters are examined:

Bark-data
tok-data
point

type

data token

park token
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sync tokesn
ters token

Then the lengths of nmark-data and tok-data are
checked:

& If length > 512 octets, a HESSAGE is generated

towards the user, with parameter = Incorrect
Data Length.

* If length £ 512 octets, the poimt parameter is
checked:

- If point is not a valid synchronization
point, a MESSAGE is generated, with parasme-
ter = Hromg sync point. ‘

- 1f poimt is valid, then:
® The field COBC of the CCB is set to yes
@ The type parameter is checked:

— If <type> = mimoxr, then:
B A MINQOR_SYHC.reguest is gemer-
ated for the SPH, with the

serial pumber parameter set at
the poimt value.

- I1f <type> = major, then:s

a A MAJOR_SYNC,request is gener-
ated for the SPH, w¥ith the
serial number parameter set at
the poimt value.

® Data contained in mark-data are passed
as user data field parameter.

® The DEBLIVER field of the CCB is set to
yesa

® A GIVE_TOKENS. request is generated
towards the SPH, which brings the
tokens to be GIVIEn.

8 Data contained im tok-data are passed
as data field parapeter.

e The CORC field of the CCB is set to BO.

) The DELIVER field of the CCB is set to
Bo.
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& 1f <operation> = DATA®SYBEC#GIVE, then the following
parameters are examnined: ‘
data
park-data
tok~-data
point
type
data token
mark token
sync tokea
tera token
Then the COBCATEEATIOE field of the CCB is checked:
# If <CONCATENATIOE> = mo, a MESSAGE is gener-
ated tovards the user, with parameter = Comcat-
enation not allowed.
e If <COHCATENATION> = yes, then:

- The lengths of mark-data and tok-data are
checked:

= If length > 512 octets, a MESSAGE is
generated towards the user, with param-
eter = Incorrect Data Length.

° If lenjth < 512 octets, the point
parameter is checked:

— If poimt is not a valid syachroni-
zation point, a MESSAGE 1is gener-
ated, with parameter = Hrong sync
point.

— If poist is valid, thea:

a The field COQBC of the CCB is
set to yes

= A DATA.reguest is gsnerated for
the SPH.

8 The type parameter is checked:

% If <type> = aimor, then:
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- A HIBGR_SYEC.reguest is
generated for the SPH,
with the serial number
parameter set at the
poimt value,

# If <type> = majer, then:

- A4 MAJQOB_SYNC.regquest is
generated for the SPH,
with the serial samber
parameter set at the
point value.

8 Data contained iu mark-data are
passed as user data field
parameter.

= The DELIVER field of the CCB is
set to yes.

e A GIVE_TCKEHS.reguest is gener-
ated +towards the SPH, which
brings the tokens to be GIVEn.

& Data contained in tok-data are
passed as data field parameter.

P The CONC field of the CCB is
set 10 26.

ﬁ The DELIVER field of the CLB is
set tC BoG.

3-7.9 ABORTI event

The ABORT event indicates the user?s willingsmess to abruptly termi-
nate a connection with a remote counterpart. This event drives the
Session Protocol machine.

321:9.1__Parameters

There are two parameiers related to the ABORT event:
- Bame
- coanection id

- reasoa
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3.1.9,2 Procedurs

At receptionm of an ABORT event, a UCB is searched which matches the
specified user's name. Thean:

- If the UCB does not exist, a HMESSAGE is generated, with reason
code = Open not issued.

- If the UCB does exist, then a CCB is searched, which brings the
specified commection id. Thea:

» if no CCB is found, a HESSAGE is generated, ¥ith reason
code = Invalid connection id

2 I1f a CCB is found, thesn:
—— The CCB is locked.
— The BBORYT field of the CCB is set to yes.

—— An ABORT.request is generated for the SPH, which
brings, as reason code, the reasom parametier.

— A MESSAGE is generated towards the user, with mno param-
eter.

—— The CCB is unlocked.

3,110 PIBISH event

e

The FINISH event indicates the wuser?s willingness to softly termi-
nate a connection with a remote counterpart. This eveat drives the

Session Protocol machine.

3,110, 1__Parameters

There are two parameters related to the FINISH event:
- name

- connection id

3.1.10.2 _Procedure

At reception of a FINISH event, a UCB is searched which matches the
specified user?s name. Then:

- If the UCB does not exist, a MESSAGE is generated, with reason
code = Open not issued.
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- If the UCB does exist, then a CCB is searched, which brings the

specified commection id. Then:
@ If no CCB is found, then:

— A MESSAGE is generated, with reason code = Invalid con-
nection id '

® Ctherwise:
—— The CCB is locked.
—— The OUTFIH field of the CCB is set to yes.
—— A RELEASE.request is generated for the SPH.

- ‘The CCB is unlocked.

3.2 LOYER LAYER INTERFACE

The Lower TLayer Interface recognizes <events coming from only one
entity, the Transport lLayer. Just as for the Upper Layer Interface,
the Lower Layer Interface (hereafter shortly called LLI) may either
directly answer (negatively or positively) to the regquestor, or
generate an intermnal event for another Session Layer module {the
Session protocol machine). In this latter case, the other module
itself will asswer to the reguest,

In what follows, the valid events for the LLI are described in
detail, together with the events generated Ly the LLI towards the
Transport layer, other <functional modules of the Session layer or
the Local Managenment Systenm.

3.2-.1 ZI=-commpect.indication event

I-connect.indication is an event coming from the Transport layer,
which states the willingness of a remote Session eantity to estak-
lish a Tramsport connection.

3o 22121 Parameters

that follows 1is the list of the parameters related to the T-con-
nect.indication event:

- Reference nusber

- gos
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- Bemote Zramsport address

3. 20 1.2 Procedurse

At the reception of a T-connect.indication event, the LLI checks
the Global State Variakble. '

- I1f this variable is not set to Active:
- a T-disconnect.request is generated with
Reference number as carried by the T-coamnect.indication
reason = Session lLayer Terminating
no tcep-identifier {as not yet assigmed).
- Othervise the number of existing CCBs is checked:

® If the number of the existing CCBs 1is less than the pmax
nupber of possible CCBs%:

-— A CCB is created and chained to the Incoming Begquests
chain.

— The Beference Humber field of the CCB is filled with
the reference number carried by the I-con-
nect. indication.

—— & Tcep-identifier is assigmed tc¢ the CCB and the TCEP
field of the CCB is filled with this value®,

—— The CCBSTATE is set to STAIC.

—— A Dblock of 650 octets is reguested and chained to the
CCB, im order to receive the CONKECT message.

— A T-connect.response is generated with:

Reference Number as that carried by the TI-=con-
nect.indication

Tcep-identifier as assigned to this CCB

local Transport address (alsays 1 (ome) in the
first QSIRIDE isplementation)

s This number is a pure local choice, and may be evea uadefined.

& No details are given on the assignesent mechaniss of the
Tcep-id, which is a local implementation choice. The only coan-
straint here given is that the Tcep-id should be vaigue im the
Sessiom layer, i.e. tuwo differeant commections, even of the sase
Session mser, will have different Tcep-ids.
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pointer and lemgtih of the buffer which coatains the
initial COBNECT SPDU {658 octets is the assigmed

lemgth).
QoS as received in the T-compect.indicatioa

s 1f onme of the above listed functions <cannot be perforsed,
due for imstamce to lack of memory, a T-disconnect.request

is generated with:

Reference Husber, as carried by the T-con-
pect.indication

o Tcep=id {pot yet allocated)
reasocn = BC meascry available

3.2.2 Z-compect.confiza event

f-connect.confirs is an event comiang from the Traasport layer,
which states the positive response to a previous I-comnect.reguest.
This command informs the Session layer that the reguested Tramsport
connection has been establisbhed.

3022251 Parameiers

pe=-n-

Bhat follows is the l1list of the parameters related to the T-coan-
nect.confirs event:

- Beference nnanber
- 0osS

=  Tcep-ideatifier

322222 Procedure

At the recepiion of a T-commect.confirm eveant, a CCB is searched
with the Tcep-identifier carried by the TI-coanect.confiras event,
and the CCBSTATE field of the CCB is checked.

- If CCBSTATE is STR1B ({waiting for confirm), them the first
T-DATA.Tequest is gemnerated for this connection, carrying the
CONNECT SPDU chained to the CCBIDATA chaism of the CCB.

- Othervise, a T-disconnect.reguest is gemerated with:

Tcep~identifier, as carried by the T-connect.confirsm

Reference Nusber, as carried by the T-connect.confirnm
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reason = Tcep~id iavalid

3. 2.3 ZT-data.indicatios event

T-data.indication 'is an event coming £from the Tramsport layer,
which imdicates the delivery of a TSDU. This command inforas the
Session layer of the ideatifier of the connection, aand of the
address of a memory block containing the data.

3,2.3.1 Parameters

Bhat £follows 1is the 1list of the parasmeters related to the
T-data, indicaticn event:

- Beference nusber
- £5D0 pointer

-~  TSDU leagth

35 2032 2  Procedure

At the greception of a T-data.indication event, a CCB is searched
carrying the specified Tcep-identifier.

- If no CCB is found, the Local Hanagement will be informed by
Beans of a HESSAGE reguest.

- Othervise, the L1LI:

- decrements the CCBIDATA_AVAILABLE CCB field by the length
of data carried by the T-data.indication. This is done in
order for the Session layer to know how =much mesory is
needed by the Tramsport layer for that comaection, tc¢ allo-
cate a corresponding buffer as soon as this data buffer
gill be de~allocated. The pnew allocation is made to restore
the ianitial buffer assigmpement which is made for each con-
nection at CONRNECT time.

® 1f SPDUs are «concatenated in the TSDU, they are separated
and passed one a time to the SPHM routines. The rules for
chaining amd de-chaianing are dealt with in %3.4.4 Concat-
enation® pag. 25 in ®First Part.®
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This indicates the delivery of an expedited TSDU. In the message,
the Tramsport layer specifies the identifiers of the commectiom and
the expedited {maximum size = 16 octets).

Jo2-4.1 _Parameters

¥hat follows is the 1list of the parameters related to the
T-ex-data.indication event:

- Beference puaber

- Bx-~data {maz 16 octets)

3s224.2_ _Procedure

At the reception of a T-ex-data.indication event, a CCB is searched
carrying the specified Tcep-identifier.

- If no CCB is found, the Local Hanagement will be informed by
peans of a MESSAGE request.

- Othervise, the LLI-

8 decodes the recelved Protocol Data Unit

® calls the SPH.

3:2.5 ZT-discommect.indication_event

This indicates the refusal or clear of a Tramnsport connection.

3:2-5.,1 _Parameters

What follows is the list of the parameters related to the T-discomn-
nect.indication event:

- Beference nuaber

- reason code.

A4t the receptiom of a T-disconnect.indication event, a CCB is
searched carrying the specified Tcep-identifier.
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- If no CCB is found, the Local Hanagement will be informed by
peans of a HESSAGE reguest. : :

— Otherwise, the LLI checks the CCBSTATE field:

@ If the CCBSTATE field has a value differemt from STA1 or
STA16, this means that the disconnect is a Tramsport gener-
ated event (for instance, a network failure), and am ABORT
SPDU is <created and <chained to the INSPDU chaim of the
related €CB.

® If the CCBSTATE field has the value STA1 or STA16, this
means that the disconnect is a peer entity gemerated event.

The CCB should be already chaimned to the ®frozen CCB"
guene. The CCB is de-allocated.

3.2.6 Enable-tramsaission evemt

This indicates that a complete TSDU has been transmitted. The
Transport layer gives back the memory area that contaimed the TSDU.

2.6,1__Parapeters

What follows is the 1list of the parameters related to the
Enable-transmission events:

- Reference nuaberx
-  TSDU pointer

- TSDU lemgth

3.2.6.2 _Procedure

At the reception of an Enahlectransniésion event, a CCB is searched
carrying the specified TCep-identifier.

- If no CCB is found, the Local Management will be informed by
peans of a HMESSAGE reguest.

- Othervise, the LLI checks whether data are ready to rLe sent
{chained to the CCBTDATA chain).

® If data are ready, a T-data.reguest is generated, and
passed to the Tramspcrt layer.

® If no data are ready, the CCB_ENABLE.TRANSH flag is set to
true.
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B.1 OVERVIES

This module is in many ways the most important component of the
Session layer. It carries the responsibility for the interpreta-
tion, validation and processing of events on all session com-
nections.

The events basically come from two sources:
- Requests for service from local Session Users {SUs), and
- Messages transferred from other Session Services.

All of these are, at this stage, stored as Session Protocol Data
Units (SPDUs), which are built accordimg to the IS0 protocol stanad-
ard.

The interpretation consists on identifyimg the nature of each
SPDU and any associated events (there may ke more tham one), and
identifying the Sessiom conmection involved.

The validation consists on checking that the eveats may occur in
the current state and with the current rparameters {token disposi-
tion etc.) pertaining to the identified session connection.

The processing consists painly on passing notifications of the
events to the appropriate parties: either the local SU, or the
remote session service, and on updating the state and parameter
information stored in the session connection®s CCB.

The precise nature of the processing involved differs im various
ways, according to the nature of the event, the state of the con-
nections, and the direction of flow of the SEDU.

The implementation of the Sessiom protocol is, for each session
connection, carried on by a non-deterministic finite state machine.
A finite number of states, gualified by a nusber of parameters, are
used to remember the conditicn of the connection. For each session
connection, the state and the parameters are stored im the Con-
nection Control Block {CCB).

The Session Protocol Machine implementation may be regarded as
composed of three groups of procedures:

A. Those procedures concerned with interpretation asd vali-
dation, which carry out pre-processing before the SPDU is
passed on to:

B. the procedures which strctly implement the Sessioa Protocol

#achine (SPM), as defined by the staamdard, which carry out
the protocol procedures and pass the result on to:
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C- the procedures responsible for the disposition of the SPDU,
vhich may be generated for the Session User, semt to the
Transport layer, dropped or replaced by another SPDU.

#hen the SPDU is origimated by a SU reguest, the fisal group of

procedures must Jenerate the final return <c¢ode to be returned to
the Si.

8.2 PROCEDURES OF GROUP {a)

These procedures are called either from the Session User, or from
the Transport layer, and im both cases the imvolved <Connection
Identifier is specified as a parameter of the call. The Connection
Identifier corresponds one-to-one with the CCB, so the state,
parameters and actioms to be performed on that conmectiom are
explicitly specified in the call.

The group A procedures have to analyze the SPDU message:

- recognizing the SPDU npessage category, emclosures, Bmarks,
information unit structure, and

- checking the validity of the SPDU message structure.

From the result of the SPDU message anmalysis, the SPH eveant is
recognized.

8.3 PROCEDURES OF GROUP (B)

Any group {A) procedure, when calling a group {B) procedure, passes

'the following paranmeters:

- Connection Identifier {or CCE)

- SPDU {enguened to the CCB)

- SPHY event.

and receives the return code on completion of group (B) processing.
The group {B) processing consists on:

- matching the given eveant to the given state and parameters (ex-
- tracted from the CCB), and

Protocol state sachine 116 /7 1




OSIBIDE Session Layer

-~ according to the stéteweveat combination, performing the state
transition, and formarding the SPDU to group {C) procedures.

part of the group {B) procedures?! <code 1is described by the
event-state decision tables which are givem im "4,.4 State Tables¥
pag. 118. ’

8.4 STATE TABLES

In "4.4,4 Formal description tables™ pag. 135, the SPDU protocol
interactions between two SPHs are descrited. That description
defines states, events and actions which in this clause are coasol-
idated into a formal descriptiom of the SPDU protocol by means of
state—-event tables.

4.4.1 Elements used_im the formal description

i i R

Fig. 42 pag. 119 lists the states which are used in the formal
description. For each entry there 1is a state code amd a brief
description.

Fig. 43 pag. 120, FPig., 44 pag. 121 and Fig. 45 pag. 122 list the
events which are used in the formal description. Ffor each entry
there is a brief description.

Fig. 46 pag. 123 1lists the SPH SPDU acroayms which are used ig
the formal description to identify SPDUs sent. In the forsal
description they are sometimes qualified by extra imformation in
parenthesis.

The way in which these various elements are used 1is defined in
"lh,4,3 Description conventions®™ pag. 129,

The sequence for processing concatenated SPDUs is defined in
"3, 4,4 Concatenation” pag. 25 of "First Part.™

Hote: Fig. 42 pag. 119 and Fig. 43 pag. 120 include SPH states and
SPM events which are not referenced in the text description. This
reflects differencies in the level of detail between the text
description and the formal description.
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& & ]
} Code |Description i
i 3 A2
1 ] ) ;|
1 SZA1 }Idle no tramsport conmection i
{ STA1B j¥ait for I_CCNNECT.confirnm }
I STAIC j1dle Transport connected ]
I STAZA {¥ait for ACCEPT SPDU 1
i STA3 {¥ait for DISCONHNECT SPDU i
] STAada {¥ait for MAJOR SYMC ACK SPDU i
1 STASA {¥ait for RESYHCHRONIZE ACK SPDU : i
] STA® 1¥ait for BESINCHERONIZE ACK {(collision) SPDU i
i 5TA7/13 |}Data transfer state i
1 STAS jHait for S—-CONHECT.response event i
| STAS |¥ait for S5-RELEASE.response event i
i STA10A 1¥ait for S—-SINC~-HBAJOR.response event i
| 8STa11Aa {Wait for S-RESYHCHBROBIZE.respons¢ event ]
] STA15a jAfter PREPARE, wait for HAJOR SYEC ACK i
| STA15B JAfter PREPARE, wait for RESYNCHRCRIZE i
] STAISC jAfter PREPARE, wait for RESYNCHRONIZE ACK i
| STA1S j9ait for T-discomneci.indication event i
3 3 .|
Fig. 2. 5PH states
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4
Abkreviation|Description
£

(5 e ooean Nt Bins o G iy Ghme D O Gzts 000 e e it Gt e e Do o G O Qe o (R hew S0

4 :
JABORT (mot-reuse) SPDU

k]
|
4
AB-nr |
AC JACCEPT SPEDU |
CH J CONNECT SBDU i
DT JDATA TRANSFER SPDU |
DN JDISCCHERECT SPLU i
D § TIPED DATA SPLU |
FN JFINISH SPDU }
GT JGIVYE TCKENS SEDU |
MAA {MAJOR SYNC ACK SPDU i
HAP JMAJOR SINCHRONIZATICN POINT SEDU |
MIAa | HINOR SYNC ACK SPDU |
B1Pp {MINOR SYNCHRONIZATICN POINT SEDU i
HF §HOT FINISHED SPDU ' |
PT §PLEASE TOKEHRS SEDU |
PR-acd | PREPARE (MAJ. SYNC ACK) SPDU ]
PR=1ra {PREPARE (RESYNC ACK) SPDU i
PR-rs jPREPARE (RESYNC) SPDU i
RF-nr JREFUSE (not reuse) SPDU }
RA JRESYNCHRONIZE ACK SPDU ]
BRS-rst JRESYNRCHRONIZE (restart) SPDU |
RS=ab } BESYNCHRONIZE {(abandon) SPDU 1
RS-set JRESYNCHRCNIZE (set) SPDU i
TCONind | T-CONNECT indication primitive i
TCONconf JT-CONNECT confirmation primitive |
TDISind - |T-DISCCNNECT indication primitive i
4 4

Fig. W43, SPM incoming events (SPDUs and Transport indicatioas)
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Abbreviation

4
ADescription

SCONrec
SCONresp {+)
SCONresp {~)
SDTrey
STDreq
"SRElLreg
SRELresp{*)
SRELresp(~)
SRS5INreq {ab)

mwuwmum._—-»...‘-—.._._.'.—.a_..‘......_._..”mq

.

1S-COHuECT.reguest

| S=-CCHNECT {accept) » reguest

1 S=CCHHECT {reject). request
1S-DATA.reguest ,
}5-TIPED~-DATA. request
}5~-BELEASE.request

| S-RELEASE (affirmative) .request

} S=RELEASE (negative).request

} S-EESYNCHRONIZE (abandon) .request

SRSYNreg{rst) ] S-RESTIRCHRONIZE {restart).request
SRSYNreq {s) ] S~-RESYHCHBONIZE {set) . request
SRSYNresp §S-RESYNCHRCHNIZE. response
SSYNHreq |S=-SYHC-HAJOR. reguest

SSYNHresp 1 S=-SINC-MAJOR. response

SSYNmreg JS-SYNC-HINOR. request

SSYNmresp 1S-SINC-HINOR. response

56Treq 1S=-TCKEE-GIVE.request

SPTreq QS-EGKER-PLERSE.request

SUABreg 15 U= ABOBT.reguest

0o g GEND Qe G Ohey G Guue G0e G guwe D Qe 0w Gk Gu WY Soos e mue Ghe s gl

Fig. Ul. SPH incoming events {(from the 55 user)
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¢
Abbreviation}Description
A

L] N
JABORT {(mot reuse) SPDU

b._.uumua—-_—-“—-“.s.-‘.—.h-u._-u.““‘-“.“‘—ﬂhhd

L

!

}

} AB-=nr

} AC JACCEPT SPBDU

} CN JCORNECT SPDU

{ DT JDATA TRANSFER S5PDU

{ DN JDISCCHNECT SPLU

{ TD JIYPED DATA SPTLU
-} FN JEFIRBRISH SPDU

} GT JGIVE TCKENS SEDU

| HMAA JHAJOR SYNC ACK SPLU

| HAP JHAJOR SYHCHRONIZATICHN POINT SEDU
{ HIA I MINOR SYNC ACK SPDU

| Bip 1 HINOR SYNCHRONIZATICN POINT SERU
| NF JBOT PFINISHED SPDU

| PT JPLEASE TOKENS SEDU

| PR-mcd JPREPARE {(MAJ. SINC ACK) SPDU

} PR=ra § PREPARE (RESYNC ACK) SPDU

| PR-rs § PREPARE ({RESYNC) SPDU

{ BF-nr IREFUSE (not reuse) SPDU

{ RA JRESYNCHRONIZE ACK SPDU

| BS=rst JRESYRBCHRQONIZE (restart) SPDU

i ES-ab § RESTHCHRONIZE (abandon) SPDU

] RS-set JRESYNCHRCNIZE {set) SPDU

} TCOH¥ind |T-CONNECT indication primitive

] TCONconf JT-CONNECT confirmation primitive
| TDISind - |T=-DISCCHENECT indicatiom primitive
3 B

Fig. 43. SPM incoming events {SPDUs and Transport indications)
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-
Abbreviation  |Description
3

i, dimsa B

E

{
4 : 1
| SCONrec { S-CONNECT.request B }
§ SCQONresp(*) |S=-CONHECT (accept) . request i
] SCONresp {~) ] S=CCHNNECT {reject). request . i
| SDTrey }1S-DATA.reguest , i
| STDreq ] S-TYPED~-DATA.request §
| SRELreg 1S-BELEASE. request §
{ SRELresp{+) |S=-RELEASE (affirmative) .request i
| SRELresp(~) } S=RELEASE (negative).request i
{ SRSYNreq {(ab) ] S-KESYHCHRONIZE (abandon) «Tequest §
} SRSYNreg(rst) ] S-RESINCHBONIZE {restart).reguest i
] SRSY¥Nreq(s) 1S=-RESYNCHRONIZE {set) .request ]
| SRSINresp § S=-RESYNCHRCHNIZE.response §
| SSYNHreq {S-SYHC-MAJCR.reguest 5
i SSYNHresp 15-SINC-HAJUOR. ZeSpONSE ]
| SSYHNmreq }1S-SYNC-HINOR. Lequest i
| SSYNmresp 1S=SINC~-MINOR. response i
| SGTreq |S-TCKEN-GIVE.reguest }
| SPTreq } S=TOKER=-PLEASE.request i
| SUABreyg }S-U-ABOBRT.request i
i E B

Fig. Ude SPM incoming events {from the SS user)
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Code

L]
1Description

SCONind
SCONconf (+)
SCQONconf {=)
SDTind
5TDind
SRELind
SRELconf (+)
SRELconf {-)

pr G S Qs S Gt G S oo e G G B s (s G S G oo s S B (e

k2

1 5=-CONBECT.indication

1 S=-CONNECT {accept).confirmation

} S=CONNECT {reject) .confirmation
}S=DATA.indication
1S-TYPED-DATA.indication

1 5-RELEASE.indication

|S-RELEASE {affirmative).indication
| S=RELEASE {negative) .indication

h-—.-—-—.-—-:—-w.—a—t-.._u—-..--_n-..ua-u—“dh-.—.d

SRSY¥ind 1S-RESYBCHRONIZE.indication
SRSYNconf |S-BESYNCHBONIZE.confirmation
55YNMind }S=5SINC-HAJQR.indication
SSYHMconf 15=SYNC~-HAJOB.confirmation
SSYNmind | S=SYNC-HINOR.indication
SSYNmconf 1S-SYHNC-HINOR.confirmation
SGTind 1 S-TOKEE~GIVEB.indication
SPTind §S-TOKEN-PLEASE.indication
SABind {5-P-ABORT or S-U~-ABORT indication
TCONreg IT-CONNECT request primitive
TCONresp iT-COBNECT response primitive
IDiISrey 1T-DISCCNNECT reguest primitive
3
Fig. 45, SPH generated events
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] T 3
} SPDU nanme §{SPDU code i
| CONNECT |CH |
| ACCEPT JAC ]
| REFUSE }BF |
{ FINISH jFH i
} DISCOHNENECT {DH 1
i ABLORT {AB H
'y ABORT ACCEPT [ -9 i
| DATA TRANSFER DT [
§j PLEASE TOKENS 1PT i
{ GIVE TOKENS 16T i
{ IYPED DATA }ED i
} HOT FINISHED INF |
} MINOR SYNCHRONIZATIOE POINT 1¥1P |
j BINGR SYNC ACK jBHIA i
} BAJOR SYNCHRONIZATICH POINT {HAP |
| BAJOR SYNC ACK 1H8AA i
{ PREPARE i1PB i
} RESYNCHRBORIZE RS ]
] RESYNCHRONIZE ACK |54 i
b ] 2
Fig. 46, Protocol messages acronyms

The set of all existing Functional Units is defined as:

#

fu-don {FD; HD, EXCEP, TD, ¥R, SY, HMA, RESIN, EX, ACT, CD}

‘Bote:z This set lists all the Functional Umnits defimed in the IS0
Session Protocol, although not all of them are implemented in OSIR-
IDE version 1. A boolean function is defined as follows:

‘For any £ in fu-doa:

FOYL) = true if and only if the Functicnal Uait £ has been
selected at conpnection time,

Iokens
The set of tokens defimed in this protocol is defined as:

tk=-dom = {mi, ma, tr, 4k}
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Bhere:z

Bi Hinor synchronize Token

Ba Major/activity token

tr Release token

dk Data token

The following boolean funmctions are defined on the tk-dosms

@ AV{t) , which defines the availability of the corresponding
token, and has the following values:

AV {mi) == FU(SY)
AV{dk) == FU{HD)
AV {tr) := FU{N¥R)
AV (ma) := FU{MA) or FU({ACT)

] QUHED(t) , vhich defines the assignment of the correspond-
ing token, and is defined as:

OWNED (t) := true if token assigned to the SPH
OWNED{t) := false if token not assigned to the SPH
OWNED(t) is not defimed if AV ({t) = false.,
OUNED{t) is set when:
1 the‘ACCEPTVSPDU is sent or received; or
2. the RESYNCHRONIZE ACK SPDU is sent or received; or
J. the GIVE TOKENS SPDU is sent or received
® I{t) 2= =-AY(t) or OHEED(t)
This function, when true, indicates that the SPHM has ipiti-
ating rights for the behaviour controlled by the token,
This applies even if the corresponding token is not avail-
able,
® A(t) s= =A¥(t) or - QHHED(t)
This <functiom, when true, indicates that the SPH has
accepting rigths for the behaviocur cecntrolled by the token.
This applies even if the corresponding token is not avail-
able,
® II{t) s= AV{t) and OHEED{t)

This function, when true, indicates that the SPH has ipiti-
ating rigths as I{t), but this applies to the case when the
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behaviour may only be initiated if the corresponding is
available and owned.

® AR{t) == AV(t) and -~OBEHED(t)
This functions, when true, indicates that the SPHM has
accepting rigths as A{t), but only if the corresponding
token is available, but not owned.

Set_of tokeas

A Set of tokens is a subset of tk-dom. It can ke defined by the
list of its elements or by the name of a predefined set as for
example:

BT = {tokens received im a SPDU and, by implication, iadicated as
received}
GT = {tokens sent in a SPDU and, by implication, named im a

request}
Two boolean functions are defined:
® BELL{f,Set) ‘
With £ any of [AV, OWHNED, I, A, 1II, AA} is:
ALL{f,Set) := AND {£{t))
Exanmples
ALL {A,tk-dom) = nome of the defined tokems are ouned

® AHY (£, Set)

ANY (f,Set) == OR ({f({t))

Example:
ANY{I,tk-dom) = at least one of the available tokesmss is
ocumed.
Yariables
IRIP mhis function is set true when the Iransport expedited
service is selected for use on this Session connection.
This is always the case in OSIRIDE Version 1.
VACT This is a boolean variable having the following values:s

- ¢rue if +the Activity management Functional Unit has Leen
selected (FU{ACT) := true) and an activity is in progress.

- false if the Activity management Functional Unit has been
selected {FU(ACT) := true) and no activity is in progress.

C = the value is not defined if FU(ACT) := false.
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Botes In OSIRIDE version 1, the value is mever defined. VACT is
set as followus: ;

1. At comnection establishment time, if the Activity management
Faactional Unit has been selected, VACT is set to false. Oth-
ervise, VACT is not set. This is the OSIBIDE case.

2. VACT is set to true wheam the ACTIVITY START SPDU is sent or
received (FU(ACTI) = true), In OSIBRIDE version 1, this will
never happes.

3. VACT is set to false when an activity is abnormally terminated
fcompletion of ACTIVITY DISCARD or ACTIVITIY INTERRUPT) , in
OSIRIDE version 1, this will mever happen.

4, VACT is set to Vmextact {see below), when a MAJOR SYHC ACK SPDU
or an ACTIVITY END ACK SEDU is sent or received,

Imextact

This is a boolean variable which is used when the Activity manm-
agement Functional Uanit is selected (FU{ACT) = true). %This is pot
the case inm OSIRIDE Versioaz 1.

It is used to indicate the next value of VACT vhen a HAJOR SYNC
ACK SPDU or am ACTIVITY END ACK SPDU is sent or received.

Vnextact is set when a HAJOR SYNC PCINT SPLU or anm ACTIVITY END
SPDU is sent or received:

1« If FU{ACT) = true, and an ACTIVITY END SPDU is sent or
received, then Vnextact is set to false. Im OSIBIDE version 1e
this will mever happen. :

2o If FU{ACT) = true, and a HAJOR SYNC FCINT SPDU is sent or

received, then Vnextact is set to true. In OSIBIDE versioa 1,
this will mever happen.

Yzsp_aand Vrspnd

These variables are used to solve the resynchronizaticn colli-
sions.

Vrsp indicates what kind of resynchromization is in progress:

Vrsp = mo no resynchronization in progress

Vrsp = ¢ restart

¥rsp = a abandon

Vrsp = s set

Vesp = imt ianterrupt activity
Vrsp = dsc discard activity
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Vrspnb indicates the serial number in case of resynchronize
restart.

Vrsp amd, if necessary, Vrspab are set when a BESYHCHBOHIZE
SPDU, ACTIVITY INTERRUPT SPLU, or ana ACTIVITY DISCARD SPDU is sent
or received. Vrsp is set to mo when the SPH goes to STA7/13.

o s i i >

SPHwinner is a boolean functiom which 1is used in case of resyn-
chronization collisicn, i-€.:2

1. a RESYNCHRONIZE SPDU is received and Vrsp is not egual to no.

2. an S-RESYNCHRONIZE.regquest is received aad Vrsp is not egqual to
no.

The SPMwinner condition is true if the SPH (which holds the current
resynchronization) wins against the new colliding event.

The SPHwinner condition is calculated as follous:

1. The next Vrsp and Vrspnb values are evaluated accordiag to the
parameters of the received event. The new calculated value for
Vrsp is compared to the curreant Vrsp with the followimg order-
ing rules:

dsc prevails over imt
imt prevails over a

a prevails over s

s prevails cover ¢

If both are equal to £, then the new calculated value for
Vrspnb is compared to the current Vrspnb and the lower value

prevails.

2. If the current value of Yrsp (and Vrspanb if necessary) pre-
vails, then the SPHwimner comditiom is true {in this case, the
current resynchronizaticn prevails over the colliding one).

3. If the current value of Vrsp {and Vrspnb if necessary) does not
prevail, then the SPH-winmner condition is false {im this case,
the colliding resynchronizaticn prevails over the current omne).

4, If the above comparisons result in eguality, and if the collid-
ing event has been generated by the initiator of the Session
connection {either a RESYNCHBONIZE SPDU wuas received from the
session connection initiator or a local S—-RESYNCHBONIZE.request
was issued by the session connection initiator), the SPH¥inner
condition is false-
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If the SPM 4is winner {SPHwinner condition is true), then the cur-
reat resynchronization wins against the colliding ome, and Vrsp aand
Vrspnb are not updated.

If the SPH is not winner (SPHwinner condition is false), then
the colliding resyschronization is taken intc account, and Vrsp aad
Vrspnb are updated.

Jica

This boolean variable has the following valuess:

- false if the SPHM initiated the T-CONNECT.request (tranmsgort
connection imitiator).

- truwe if the SPH received the T-CONNECTI.indication (transport
coanection acceptor).

Jerr
This boolean variable has the following values:

- true if the transport connection can ke reused by the SPH for
another session connection. This will never happen im OSIRIDE
versiom 1.

- false if the transport connection cannct be reused by the SPH
for amother session conmnection. This is always the case in
OSIRIDE version 1.

¥sc

pe—

This boolean variable is used to control the rigth to issue syn-
chronization point coafirmations.

The variable Vsc has the following values:

- true if +the session user has the right to issue synchroniza-
tion point confirmations when V{A) is less than V{H);

- false if the session user does not have the right to issue
synchronization point cconfirmations.

Vsc is set false when a MINOE SYNC POINT SPDU is sent. Vsc is set
true when a MINGR SYNC POINT SPLU is received,

Jcoll
This Loolean variable has the fcellowing values:
- true if a collision of FINISH SPDUs has been detected.
- false if no collision of FINISH SPDUs has been detected.
The variable is set to false during the Session connection estab-

lishment phase,
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8.8.3 Descriptionm comventions

The formal description is im the tables from Fig. 54 to Fig. 70,

The horizontal dimension of each talkle is the set of all the
states. For each state there is an entry {(i.e. a column). If, for
any given state, there is no valid event, then the state does not
appear in the table (i.es 10 columan).

A state which does not appear in a given table may appear in
‘another table which has different applicability. Likewise for anm
intersection, which 1is invalid in a given table, may be valid inm
another table which has different applicability.

The vertical dimension of each table is the set of all relevant
SPH request events, incoming SPDU events and SFH response events.
For each event there is an entry {i.e. a LOW).

Each valid intersection contains:
A. one or more predicates {(where relevant);
B. one or more actions {where relevant) ;
C. the new state {always).
The applicable predicates are listed immediately after each table.
The action generally consists of sending a SPDU or issuing a
local primitive event (indication event ot confirmation event).
Sometimes the event causing an actiocn is locally enqueued, or caus-
es other events to be dequeued or cancelled. The actions are listed
in the tables of Fig. 47 pag. 130 and Fig. 48 pag. 131.
The pnew state is the state which is entered after the specified
action is completed. All degueued events are considered by the SPH

with priority over any other incoming events.

An invalid intersection is shown by a blank entry. Two differ-
ent actions are taken when entering an invalid intersectioan:

1. If the event which caused the error 1is an SS user ¢generated
event, an error condition is returned. ©No other actioa is tak-

£0he

2. If the event which caused the error 1is due to an SPDU coniag
form the remote SEH:

A, An ABORT SPDU is sent, with reason code = Protocoel ELror.

B. A P_ABORT.indicatiom 1is generated for the S5 user, with
reason code= Frotocol Exror.

C, The Abort Timer, TAB, 1is started, and the aew state is
STA16.
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i El 3
} Code | Action 3
I t 4
i ! l
1 [7] | Vica := true }
1 1 i
i [2] | Vtca := false ]
} H {
1 [3] | stop timer TAB i
| i i
} [8] | start timer TAB ]
l ! |
} [5] | Set V{A)z= V{M):= serial number in ACCEPRPT SPDU |
i | Set V{R):= 0 ]
| i Set Vcoll:= false |
] i 5et Vrsgz= no i
l i |
1 [6] | Recall the events until the gueue has been coampletely i
] i examined i
| i !
} [7] | Set vVtrr := true }
| i |
1 [8] | Set Vitrr := false !
| H |
1 [9] | set vtrr according to the Transport Lisconnect PV field i
i | 1in the SPDU. &s a local decision, Vtrr is always set ]
| | false. |
| | |
1 [10] | store the event in the Jueue. ]
| i }
I [11] | Update the position of the tokens., |
| i |
] [12] ] Set VACT := true |
| i i
| [13] 1 ©Set vVvnextact, ]
| i - |
| [18] | Set VACT:= Vnextagct {
] i }
I [15] | <Clear the yueue. i
| | |
| [16] | Update Vrsp and, if RS-r, Vrspot ]
i . ;
Fig. 47, Actions taken by the spH
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1
Code jction

H 3
] |
¥ H |
| i i
| [17] | Hot used |
] j i
| [18] | Set Vcoll:= true i
| | |
| [19] 1 y(M) := maximum(V(¥), received serial number) |
] { i
| [20] 1 Set Vsc:= false i
| | ]
| [21] | Set V(dy:= V(M) + 1 }
] i {
| [22] | Set V{R)s= V{A) := V(H) i
] J |
| [23] | set V(M) == v{u) + 1 ]
| | If Vsc:= false, then |
| | Set V(a) == V(#) {
i i Set Vsc := true {
i i !
| [28] ] Set V{¥) = ¥v(¥) + 1 ]
i ] I[f Vsc:= true, then |
] | Set V(A) 2= V(M) ]
| | Set Vsc := false |
l i i
{ [25] | Set V{A) = Serial numler + 1 |
] ] |
{ [26] | Set V{A) 2= V(R) 2= V{R) := 1 |
| ] {
] [27] | Set V({Aa) := V(M) := Serial aunmler +1 }
i i Set V{R) =1 |
| i |
| [28] | Set V(#) == V{A) := Serial number |
] y If vrsp := a then Set V(R) := O |
! | If Vrsp := s then Set V(R) := 0 -~ i
| i Set Vrsp := BO ~ i
| | H
| [29] | Set the position of the tokens s¢ that all available |
} | tokens are owned and set VACT := false Set Vrsp := no- ]
| i |
| [30] | sSet the g[position of the tokens so that all available ]
| | tokens are not osned and set VACT := false Set VrIsp := |
] i »no, i
| | |
| [31] 1 3Set v(M):= vV(H) + 1 |
i | If Vsc:= false then set V(A) := V{E) !
| | i
i i E
Fij. 48, Actions taken by the SPH (continued)
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l

Ccde jAction

P01 -Vtca

P02 local choice & ~TEXP
P03 1 {dk)
POY FU(FD) & ~Vcolil
POS A {dX)
P06 FU{TD)
P47 FU(TD) & =Vcoll
P08 FU{EX)
P10 =Vcoli
P11 MEP not AE

A(mi) &AA{ma)

[

P12 (~FU (ACT) UK Vact) & A({(dk)

I{mi) &II{ma)

on

P13 (~FU (ACT) OF Vact) & I(dk)

P14 (~FU(ACT) OR Vact) & A(dk) & AA{mi)

P15 (=FU (ACT) Vact) & I(dk) & II(mi)

(@]
o

P16 ~TEXP

P17 (~FU(ACT) CF Vact) & FU(SY) & -Vsc

FU{SY) & Vsc

w

P18 (-FPU(ACT) OF Vact)

i Gman s o B G Moo S ot i G A Gl o e Gt G G e S G (e G (e Sa e Ve G e G G e i e Do b Sbes o (i B g
b o v Goie Bt fae oo Cn (o0 oes (30 Sum St G e (b G G Qe SR S G Dife O GO e Ookios G BN e G SRI0 (e Gute G 00 Ao Qoo Sdo e o

i
1
]
1
!
I
}
|
]
l
i
i
{
i
i
|
i
l
!
PO9 | PU{ZX) & =Vcocli
i
1
|
|
|
!
}
!
l
i
|
|
|
I
|
|
|
|
1

Fig. +49. predicates

Hote:z: P33 and FS56 are unused
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Action

P20
P21
P22
P23
P24
P25
B26
P27
P28
P29
P30
P31
P32
P34
P35

P36

-
i
1
i
|
!
i
}
|
!
]
|
|
|
§
|
I
i
|
i
i
|
I
i
!
|
|
]
]
i
|
i
|
|
|
J
|
|

H

Serial number vV (H)

Serial number = ¥ {F)-1

v (1) > serial number >= V{A)
Vsc

FU(ACT) 4 =Vnextact
~SEMwinner

(FU(sY) OL FU{MA)) & TFU(RESYN)
{(=FU {ACT) CF Vact)

Vrsp = no

FU{RESYN)

(=FU {ACT) OF Vact) & FU(BBSYN)
~FPU{ACT) CE Vnextact

PU(ACT) & Vnextact

serial numtet >= V(R)

FU {ACT)

FU{SESYIN) & =TEXFE

FU (RZISYN) & TEUXP

Figu

SC.

predicates (ccntinued).
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& LD
Code }JAction

2

P37 FUO{ACT) & TEXP

238 FU{ACT) & =TEXP
B39 Vact & II(ma)

puo AA(ma)

i

Pat Vrsp dsc

P42 Vrsp = int

B&3 {{Vrsp = £) & serial number = VIspnb)

P&y {FU(ACT) OR -Vact) & a(dk) & A{mi) & A{ma)

P45 (FU(ACT) & -Vact) & I(dk) & I(mi) & I{ma)

Ba7 FU(CD) & (FU(ACT) & ~Vact)s I{(dk) & I{wmi) & OWNED {ma)

P48 FU(EXCEP) & FU{HD)

pag . {(~FU (ACT) CE Vact)

P50 FU(EXCEP) & (-FU(ACT) GR Vact) & AA({dk)

P51 FU (EXCEP) & ({(~FU{aACT) OR Vact) & I1I(dk)

P52 FU(EXCEP) & ~FU({ACT) & II{dk)

P53 ALL (AV,RT)

[l

PS54 ALL{II,GT)

B35 (FU(ACT) & =Vact) & ANY {il,tk-dom)

Lﬂ-h-“-‘-—..—-.—.u-*.mh—mu—a&-w“u“m...uhg—“.nn....‘.h....bumm.‘u...,,‘ VS

i
i
!
|
i
i
i
l
i
|
l
i
i
]
i
|
i
i
!
B46& | FU(CD) & (FU(ACT) & —~Vact) s A(dk) & A(mi) €& ~CHNED(ma)
|
|
]
}
i
H
H
i
i
|
|
i
|
]
|
]
I
i
l

Fige S1. Predicates {2nd continued)
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N A
Code jAction

A

P57 ALL{II,GT) & (dk mot in GT)

P58 ALL(II,GT) & {dk in GT)
P59 ALL{AA,GT)
P60 ALL (AA,GT) & (dk not in GT)
P61 ALL{AA,GT) & {dk in GT)
P62 (FU(ACT) & =Vact) & ANY{AA,tk-dom)
P63 ALL(I,tk-dom) & (~FU(ACT) OR =Vact)

P64 local choice & =VYtca & —=TREYP

P66 vtrr

267 PU {NR)
P68 ALL(A,tk-dom) & (~FU({ACT) OR -~Vact)
P69 Vcoll
P70 FU {FD)
271 FU(ACT) £ Vact & I(dk) & I(mi) & II{ma)

P72 FU{ACT) & Vact & A{dk) & A{mi) & AA{ma)

Ph———u-‘—'-—-—wﬁ-—u“».—h-u.—_n—um“u““m—‘-_“&u“wh—-»m“uﬁ-uq

H
!
|
i
}
i
|
]
!
i
i
l
|
!
I
|
i
| .
P65 | ANY(AV,tk-dom) & (~FU(ACI) OR =Vact)

|
I
i
i
]
]
i
|
!
l
|
]
}
|
}

k‘-_.uo-.a—-n.»a—-ba-“uww“—u“»»”*”w“-—w“»“m“u“h—wdh-—td

Fige. 52. Predicates (3rd continued)

B.4.4 Pormal description_tables

O il s S S S LD <GS S S s R S i T s S A o AR T o

The session protocol is described by using a number of takles; this
introduces redundancy but allows individual descriptions of each
sub~protocol. For editing reascns, in some cases, the same table
cannot contain all the states: then continuation tables are used.

In order to kmow how a SPM should behave when it is in a given

state (STA 1) and when a given event (EVE j) occurs, find the
table(s) with the appropriate applicability by using the index in
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Fig. 53 pag. 136. If the appropriate talle contains the state {STA
i) and the event {EVE 3j), the action and the new state etc. are
defined in the intersection {(STA i), (EVE j)) . Ctherwise, the com-
bination ((STA i) ,(EVE j)) is invalid.

Table Sub=protocol

[N W ¥

Fig. 54 jConnection
Figy. 55 |Data traansfer
Fig. 56 |Data transfer
Fig. 57 |Minor Synchronizatiosn
Fige S8 |[Minor Synchronization
Fig. 59 | Major Synchronizatioca
Fig. 60 |Major Synchronization
Fige 61 |} EResynchronize
Fig. 62 |Resynchronize
Fig. 63 |JResynchronize
Fig. €4 |Resynchronize
Fig. 65 |Disconnection
Fig. 66 | Disconnection
Fig. ©7 }Abort
Fig. 58 jAbort
Fig. 69 |Token Transfer
Fige 70 |Token Transfer
4

P ot Bmi oo G Gm e G o e S i Do B S (o Bovn G (s e
G G G i G G S0 e e fime GEoe Quam G G G Sue G (e o o)

Fig. 53. Index of formal description tatles
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] {5TA Y 1STA 1B |STAIC |STA2A 1 STAS 1sTa1¢ 1
i i I } | | i i
| 3 4 ER H E | ) B
| SCONrey JTCONIeg | iP01: i | ] i
i ' 1[2] i jsend CN | - I ! ]
{ | STATEB | {1STAZA i i ] i
& E ] & ] ] ] %
{ SCONresp{+) | i | i Isend AC | i
1 | ] i | 1£5] | i
l | i | i }1STA7/13 | i
8 H 4 4 k] ] 3 k]
| SCONresp(-) | | } | j=P32: } |
| i ] ] § jsend RBRF=-n} i
] | o i ] i[4] | l
i | i | i §STA16 | I
i l i | | jpPG2: | i
| I | i i jsend RP-r]| |
] ] | i | {STAG | |
¢ } i 1 + i 4 1
] CH i } |=p01: i i 1IDISreyg !
} i i }SCONind | i 1£3] i
3 | ] |STAB ] ] |STA1 H
| i ! {P1: | i } ]
i H | 1TDISrey | | l i
| ] | {STA | i } i
§ 1 t + + t 4 i
1 AC | i JTDISreyg |SCONcnE+ | i |
| l ] ] 1[5] } { i
i i } ISTA 1STAT/13 | §STA16 {
l i | - 1{6] | 1 |
¢ 1 —+ + % $ 1 )
{ RF-nr i J {TDISreqg ]SCONcnf~ | | {
| i i 1STA1 }TLCISreq i ] H
1 ] | | 1STA1 i jsSTate |
§ 7 L] 1 ¥ T k] N | ki
] TCCNconf ] |sead TN | ] i i |
l i ISTAZA } | { | I
¢ i +— —+ $ 4 t 1
'l TCCNind }ICONresp | 1 { | { I
| 101] | ! | | | |
] ] STAIC N { 3 | i ﬁ
Fig., 54, Connection protocol
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i 1STAIC | STA3 ISTALA  |STA5A  |STA6 1STAT /13

] | } i ] i |

| i i l i i ]P0 3:

] i } | i { lsend DT

i | ] i } ! |STA7 /13

I ;TDISreq ;PS&P30: §P70: ;PS ; iPS:

| ] 15DTind 1SDTind | ] 1SDTind

i 151721 1STA3 }1STALA §STASA } 1STA7/13

| |TDISreq |P66P10: |p6: 1P6s 12 1p6:

| i }STDind 1STDhind ] | 18TDhind

] 15TA1 1STA3 |STAL4A }STasA i }STAa7 /13

l i l ] ] i | P&

] i ! § | i | send TD

4 | { { } | |STA7/13
Data Transfer

a K K ¥ E | 3

3 }STAD | STAT0A JSTA15A |1STA15B i }

| } | ] } i |

¢ { + t 4+ 1 |

i 1PU: 1P3z3 i H ! 4

i jsend DT |send DT | i i |

| 1 STAY 1STa10A | 15TA15B i ]

k ’ 4 + % f 4

i i i 1P70: {P5: | |

i | i | SDTind I _ i |

| i I} 1STA15A 1STA15B } |

- 4 +—5 4 — 1 1

1 1P7: | P63 | 1P6: I |

J {send TD |send TD | i | i

| } 5TA9 |STA10A l {1STA158B ] ]

i g 2 2 3 " | 4

4 [} 4 E 3 E | d k|

§ ] | 1P6s |Pé6: §P6 [

i | { 15TDind | | i

] { i JSTA15A }STA 158 i ]

i. 2 2 2 A 2 A

Fig, 56, Data Transfer {(continued)
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| 1STA3 {STABA  |STASA  |STA6 |STA7/13  |STA9 1STa10a |
| i | i i i i i i
a 3 k-1 4 A 1 £ 8 ] 1 B
& E | @ ] L ] y L | 4 k]
} SSYiereq ] H | 4 §P15: ] i i
} i 4 { i {send HIP | ] i
§ H i i ] T4 D] ] i H
) 1 i 8 i 1STa49/713 | | i
b 4 4 1 4 4 & 4 4
| ssydacsp | i i i |p18Jp21 |P186221 |P18EP21 |
i i 1 1 i {send BIR ]jsend BIA jsend HIR |
i i i i i 1125} 1[25] 1125] ]
1 1 1 i i 15TA7/13  ]STAD jsTaion |
E 2 A ) 1 A ;1 ] 2 A
| BIP ] 1 118 jp1s |p185219 | h i
| i i H H 15s¥¥mind | i i
i ] 1 i i 1{23] i i i
1 i h |STASA  ISTAG 1STa7/13 | i i
8 1 ;] - | 2 2 J | 4 B
| B12 1P176921 |P176R21 1217 1217 1p176221 | i 1
H } SSY¥ncaf |SSYBmcanf | ] 15STimcnf | i i
i 1{25] 1025) | 1 §[25] { 1 |
i 15783 |STABA  |STA5A  |STA6 15TA7/13 | 1 1
Fig. 57. Binor synchronization
& k| 8 8 4 L]
1 |STa154  |STA1SB  |STAISC  |STA16 |
| [} i } | i
} 4 § ' 4 4
| ssyNmreq | 1215 | i i
i H } STA15B i i §
1 3 1 y | 3 . 1
| SsyNarsp | ip185p21 | i i
I i |STA15B | i i
1 i 4 ] 2 ”
| BIp I je14 . P14 i 1
1 . |STAI5B  |STA15C  ISTA16 |
1 1 2 i S el
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Pig. 58. Binor synchronization {continued)

Protocol state machine 138 ¢/ 1




0SIBIDE Session lLayer

| ISTAIC  [STA4)  |STASA  |STa6 IsTa7/13 | 1STA10A
i l i i i i i i
f SSYHHreq ; A ; ; ; ;P135i ; ;
i l H I i |send HaPp | 1
} i l ] | IL13] [28] I
! i I | ] ISTAGA ! ]
I SSYNHrsp ; ; ; ; Z ; ;220:
H i i i i { { isend PB-maa
i } l } | i H isend B3
i | i i i i i 18] [ 22)
| f i 3 i i i 1STA7/13
| #ap i H 1812:  [El2: 1P126R19 | 1
i i i 1 i I1SSyEBind | i
| / i l } 3] 033 4 g
i i 1 JSTASA - |STA6 §157T2102 i 1
; PR-paa ;TDISreq ; ; ; ; i I
] | STAIC I1STR158  jSTASA i i ! i
| #aa H 1E168220 | i 1 ] i
{ i 1SSINHcBL | i i i i
i i If18] [22]) I 1 1 ]
! ] I1STA7/13 |STAS52  }5Ta6 i | i

Pig. 59 Major synchromizatioa
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Fig. 60a Major synchronization (continued)
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Figes 61, Resynchronization
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Fige 62 Resynchronization {continued) _
sl
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Fig. ©3. Resynchronization {2nd continued)
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Fig. 64. Resynchronization (3rd continued)
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Fig., 65« Discosnpect
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Fig. 66, Disconnect {continued)
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Fige 67. “Abort amd Iransport Discomnection
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Fig. 68. Abort apd Tramsport Disconnection (continued)
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Token tramsfer {continued)
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8.5 PROTOCOL ROUTIHES

For every event-state conbination, a state transition is defined,
which is generally processed as an atomic activity. Omly a few
state transitions are represented by a sequence of asyachronous
activities,

The translaticn from the state tables description ianto high lev-
el lanquage processable activities 1is straightforward, but the
entire description of the whole set of activities is rather voluni-
nous. So, for the sake of a good visibility of the overall "ses-
sion what-to—-do"” and “session how-to-do", only a few very
instructive examples have been choosen ("4.,5.1 Connection Estab-
lishment {[SU reguest)" pag. 149, "4,5.3 <Connection establishment
{Protocol message) pag. 150 and "4,5.%5 Session connection
abortion® pag., 152). All cother cases can be reduced to these con-
plex cases,

8.5.1 Comnection Establishment {(SU_regquest)

D e L < o D s S it W o g i O e D U < S v o i R, P I i e i s

When a regquest is received from a SU to establish a &new session
connection, then the Connection Handler {CH) task is involved. The
Connection Handler coanverts the user-supplied address, which is in
the form <hostid> <application id>, into the form used for trans-
port connection establishment,

A new CCB has already been allocated by the ULI. At this point,
the isplementation strategy may differ according to the different
operating system: as, in fact, the tramnslation is generally per-
formed by means of a table which is read from disk, this activity
of counection establishment night be suspended here, awaiting for
translation. If, however, another ioplementation strategy is choc-
sen, there is no need to suspend this task here.

In any case, the post jeneral case is the asynchroncus one, so
that what follows will describe an asynchroncus way of operation.

At a certain time, when a reply is received froam the CH, the
connection establishment procedure, is resumed.

If the CH response is failure, the SU is informed that the pro-
vided address is invalid, by means of a HESSAGE, the SPDU is
dropped, and the CCE is de=-allocated.

1f the CH response is success, the CH returns the tramsport lay-
er address of the reguired host, which is placed in the CCBSYSTEM
field of the CCB. 1Then, a group {B) procedure is <called, with the
following parameterss:

CCB

SPH event
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This is another asynchromous process, Lecause it embraces a Trans-
port Connection establishment.

In the case when a Traansport Connection cannot be established,
the 5PDU is dropped, the CCB is de-allocated, and the SU is
informed by means of a HESSAGE.

If the Tramsport connection was successfully established, then
the reguired state transiticm is carried on by +the correspoading
grouyp {B) procedure, which causes the SPDU to be forwarded to the
Transport layer {group (C) procedure). The S_CONNECT.request 1is
terminated successfully (this does not yet mean that the session
connection has beem successfully established).

At this point, from the pcint of view of the local session serv-

ice, the connection 1is active, and all subsegquent event are proc-
essed as described im "4.5.2 SU reguests - All other® pag. 150,

4.5.2 SU_xeguests -_All other

Once a CCB has been allocated, all other SU requests are processed
as a single activity, differently from the case of consmection
establishnment.

The procedure is always the following:

- If the event is valid, given the current CCE state and parame-
ters {validation performed by a grour {A) procedure), then:

o The state transition described in "4.4 State Tables® pag.
118 is performed, and

° the SPDU is forwarded on to the Transport layer.

The SU request may be rejected by the SPH either because of sonme
errors {e.g. reguest invalid in the «current state), or bLecause a
high priority SPDU is afaiting to be delivered on that session con-
nection. In all these cases, the SPDU is simply discarded, and an
appropriate return code is sent back to the SU by means of a HES-
SAGE.

When the SU request 1is accepted, the success return code is
reported in the same way.

B.5.3 Connection establishment_ {Protocol_message)

o e T S A < < < i A S S -4 s e <R e

The SPH task receives notification of a remotely initiated Sessios
coannection establishment through the CONBECT session proiocol mes-
sage, received as Transport Data from the Tramspert Layer.
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A preliminary allocation of a "dumnmy" CCF is needed by the Ses-
sion layer, in order to handle incoming regquests.

When, in this example, the group (B) procedure is invoked, the
CGNNECT SPDU is chained to this dummy CCB.

One of the items contained in the CONNECT SPDU is the %Acceptor
Address® item {see also "5.,0 Structure and encoding of SPDUs"™ pag.
51 in "First Part"), a string up to 16 characters. The matching of
this string with the SU supplied mpame in the OPEN primitive (see
w3, 1 Upper Layer Interface" pag. 85) is carried out asymchronously
by the Connection Handler task. The same consideratioms on "asyn-
chronicity" expressed din "4.5.1 Connection Establishment (50U
request) " payg. 149 are valid here.

The CH is reguested to perform the address translation. When a
reply is received, it will be either:

- sSuccessa:

o The address of a UCB is returned, corresponding to the
requested USEr.

o The CCB is removed from the dummy CCE chain, and chained to
the user UCE.

a The SPDU is then processed by the group (B) procedure (EVE3
and STA1).

] The comnection indication ({prepared by a dgroup (L) proce-=
dure), is finally passed on to the SU Lty means of a BESSAGE
function.

- CEEN not yet issued (SU not found):

J Some special, implementation dependent, actions may be tak-
en in this case, either to "load and start™ the requested
user task, or to suspend operations for that request until
an’ GPEN is not issued. ‘

The Ynaermal® CSIRIDE behaviour, however, is just to con-
sider this case as a failure, as the next case 1in this
list, specifying the ISC return code "user not attached".

- Failure:

& A REFUSE protocol message is built and seaut oa the Traans-
port connection, carrying on an appropriate return code.
This incidentally leads to Transport disconnection.

If the whole process has been without errors, them from the local
point of view the session connection has been established, since
the CCB has been allocated, chained to the UCB, and impitialized.

A1l further incoming messayes are dealt with as in the next sec-
ticns
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8.5.4 Session protocol messages - All others

All session protocol messages on active Session connections {which
means that a CCB exists and is chained to a SU's UCB) are received
as SPDUs.

The procedure which is performed is always the following:

- The SPDU type and the corresponding connection are identified
by a group (3) procedure. '

- The SPDU is passed to a group {B) procedure, where a state
transition may occur, and the disposition . of the SPDU is
decided.

- Hormally, an event correspondinyg to the SPDU is motified to the
SU by meass of a BESSARGE, or the SPDU is dropped.

If the SPDU is imvalid, then a serious protocol error is detected,
in which case no recovery procedure is provided, i.e. the session
connection has to be aborted. This uses a variant of the akort pro-
cedure described later.

e A S S AT ST DS o e RS < A WS S WA St e ST i et

Essentially, there may be three interested parties to be notified
on abortion of a session connection:

1« The SU, operating the session connection {S0_abort).
2. The remote session entity (akort protocol message).
3. The traansport layer.

If TranSpdrt generated aborts are treated as’ a special case for
which no SPDU is provided, there is no loss in gemerality, and the
SU may alwvways been alerted.

Another simplification appears if we note that sending an ABORT
session protocol message leads to Transport disconnection, and that
Transport discomnnection, in its turn, leads to abortiom at the
remote session service, :

There are actually two distisct ‘"working® areas for abortion of
a session connection.

One is a service, which is available to the session user, and
the other is something which is internally generated, due t¢ error
conditions. They both follow the general abertion procedure, which
is: :
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- De=allocation of any buffers gqueued on the CCB (receive and
transmit direction, groufp {A) procedure;

- Sending of the ABORT SPDU supplied by the mser (if user gener-
ated abort) to the «remote session emtity, or send the ABORT
SPDU supplied by the session entity? (if session service gener-~
ated abort)

- The CCB can not be de-allocated and freed until the transport
disconnection is completed ({group {C) procedure) ;

- The local SU is informed about the connection abortion if this
vas a session generated abort.

On receipt of an ABORT SPDU froam the remote sessionm service, the
abortion process continues with the following procedure:

- De-allocation of amy network buffers queuved om the CCB {group
{A) procedure).

- Engueueing of the ABCORT.indication on the SU's CCB {group (C)
procedure) .

- Requesting the disconnection of the Transport coamnection.
- The CCB can not be deallocated until both the tramsport discon-

nection is conmpleted, and the notificatiom of the abort has
been passed to the SU by means of a BESSAEE.

4.6 PROCEDURES OF GROUP {(C)
The procedures of group {C) perfoerm the disposition of the SPDU,
and some service functions associated to the SEM Lkehaviour.

The SPDU may have been %enerated for a Session User. 1Ia this
case, the arguments for groug {C) procedures are:

Commectioa_identifier
SU-event
The SE-event is either an imdication or a confirmation. In amy

case, the user is alerted by means of a HESSAGR function, reguested
to the Output Queue Handler.

? The buffer with the incoming SPDU which ‘caused the protocol
error is re-used: the session entity overwrites this buffer
with the ABOBT SPDU.
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The SPDU may have been generated to be transferred to the Trans~
port layer. Ia this case, the arguments for group {C) procedures
are:

SPDU address

Iramnsport Layer idemtifier
Other service functions may be requested for the specified SPDU:
for example, the SPDU may be dropped, or replaced by another one

{for example, by an ABORT SPDU). The argument fcr group (C) proce-
dures is, in this case:z

Connection_identifier
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o s e s s R

This section describes the Session Management Functions, which are
invoked by the Local Management System. These functions are driven
by the Schedaler, when events are recognized Ly the Iamput guemne

bandler.

5« 1o 1 STLAAET evenit

TR B SR ity

The START event is Jenerated by the Local Management Systen when
the OSIRIDE Session lLayer may start its operatioas.

5-1.3.1__Parapeters

There are no parameters related to this event.

5:.1. 1.2 _Procedure

The originator of the START event is checked. Then:

- If it is not the Local Hanagement Systez, a HESSAGE is geper-
ated for that user, with reasom code = Not Authorized.

- 1f the originator is the Llocal HManagement System, the Global
State variable is set to ACTIVE, and a MESSAGE is generated.
From this moment on, any other event is processed.

5. 1.2 STOQP_event

st

-
The STOP event is generated by the Local Management Systen vhea the
OSIRIDE Session layer has to immediately stofp its operatiomns.

5,1.2.1__Parametecs

There are mo parameters related to this event.

5. 1.4- 2 _Procedure

The originator of the STIOP event is checked. Then:

—~ If it is not the Local Hanagement System, a HMESSAGE is genmer-
ated for that user, with reason code = Not Authorized.

- If the originator is the Local Hanagement Systen:
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® the Global State variable is set to CFF.

® the users comnections are terminated with an ABORT request
towards the SFHM, and the related Connection Comtrol Blocks
{CCB) are freed.,

2 All wusers are alerted that their connections have been
closed dowan. .

® The users User Control Blocks (UCB) are freed.
® A HESSAGE is generated towards the local Hanagement Systen

(vithout parameters). From this poment on, no other event
is processed

5 -3 FLUSH event

i i

The FLUSH eveat is generated by the Local Banagement System when
the OSIRIDE Session Layer bhas to softly terminate its operatioas.

2:123-1__Parameters

There are no parameters related to this event.

92 12 3s 2 __Procedure

The originator of the FLUSH event is checked. Thens

- If it is not the Local Mamagement System, a HESSAGE is gener-
ated for that user, with reason code = Not Authorized.

- If the originator is the Local Hanagement Systen:
® the Global Staté variable is set to FLOSHING,
® A MESSAGE is generated towards the local Mapagement Systen
{vithout parameters). From this moment on, no other reguest
for comnpection is accepted, mor fcr OPEN, and incoming
requests for connection are automatically refused.

e As soon as the users connections ars terminated, the
related Comnection Control Blocks (CCB) are freed.

e As soon as no Session connections are active for a aser,
its User Control Block {UCB) is freed.
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The STATUS event is generated by the Local Hanagement System to
request information about either the global Session Layer oper-
ations, or some particular user®s cperatiouns.

5, 1.4, 1 _Parameters

yhat follows is the list of the parameters related to the STATUS
event:

- nage

- connection id

5, 1. 4.2 _Proceduce

The originator of the STATUS event is checked. Then:

- If it is not the lLocal Hanagement System, a MESSAGE is gener-
ated for that user, with reason code = Not Authorized.

- I1f the originator is the Local Hanagement Systesm:
® If the mame parameter has the value <OSISESSION>, then:

—— A MESSAGE is initiated towards the Local Hanagement
System, with parameters:

Number of users {i.e. number of accepted OPEN oper-
ations).

Name of user A.

Number of active connections for user A.
Féal

Name of user B.

Numbker of active connections for user B.

semese jrepeat as many times as the number of
users)

® 1f the pame parameter has not the value <OSISESSION>:

— A HMESSAGE is initiated towards +the Local Hanayement
System, with parameters:

Number of active Session conhections for that user.
Name of the OSIRIDE node relatéd to conmbection &

Number of octeis sent ob connection B
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Number of octets received oa connection @
Number of resynchronizations on connection |

eveses (Cepeat as many times as the pamber of
active coanectiosns)
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6.0 _SESSION LAYBR®S IHPLEHEBIATIION SPECIFPICATIQGHS

S e - e s e it A S D > S

Hbhat follows is the detailed, although machine~independent,
description of the Sessioa Layer implementation. The description
herein is given in terms of a number of routines, which have beean
written using a pseudo-code, similar to a -BASCAL language, but
without any particular feature of any existing prograsmimg lan-
Juages

The only assumpticn we have made is that this pseudo-lamguage is
a structured language and, as such, it allows IF, ELSE, ENDI¥, DO
YHILE and DO UNTIL statements.

All routipnes are invoked by means of a CALL statemeamt: this pre-
sumes that, at least ipnside +the Session Layer, w¥e are im an
uni-processor eavironment, with uni-task structure. Should this not
be true im a particular environment, the CALL statememnts will have
to be changed into that environmest’s peculiar statements, like for
instance POST, or ANAKE, or PASS_CONTROL, or FORK, or similar.

From wvhat has been said, it follows that Bo Sessiomn layer®s
intersal symchronizatios sechamisms &re provided, and that the
Internal Scheduler is a main prcgram rather than a real scheduler.
This, in turm, implies that some differencies do exist betveen this
description and the narrative description which has beea used so
far. Some implementation choices have been taken, which reduce the
generality of the preceding description. Thus, what follows is to
be intended as an implementation exercise. Real implementations may
differ from this particular description.

6.1 DATR STRUCTURES

o
T¥o pain control blocks are defined in this implemeantation, which
are extensively used in the following sectiops, that are:

The UOCB which describes the Session user. There is one UCB per
user, and it is allocated at OPEN time.

The CCB which describes a user's connection. There is one CCB per
connection and mamy CCBs per user {i.e. UCB).

Both the CCbh and the UCB bear the user?s name.

In addition to CCBs and UCBs, other structures are used in the
implementation description:

The Profile is selected at <connection establishment time, aand
brings the default parameters selection for that con-
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mection, plus some values which are used for establishing
the Traasport comnection, :

tab 1is searched for at copnection establishment phase, and
is used to tramslate from the user given name of the

repgote system to:

The

A. A Traansgport address {TIS4P)
B. A netvork address {X.25 address)

in order <for the proper Transport comnecktiom be estab-
lished.

Beside these data structures, a number of gqueues are used, which
are briefly described in the following sections.

6. 1o1 ZThe UCB

s i e s S

The User Comtrol Block (UCB) contains all informatiom necessary to
identify a user who issued an OPEN reguest. Among those:

- The name which was declared by the user to idestify himself in
the CSIRIDE emvirconment.

- The local operating system name, i.e. all information aecessary
to retrieve the user in the local environment.

- The maximum number of connections that the user is able to
request {output connections).

- The maximum number of connections that the user is able to
accept {imput ccnnections).

- The password{s) to be used to select pipfiles for givem con-
nectioas at connectioqﬁest&blishmeat time, ‘

- The number of active output connections.
- The number of active input connections.

- The anchor for the chain of the active CCBs {coamections).

6-1.2 The CCB

Each CCB describes a user connection, either incoming or outgoing.
The CCB contains all informaticn related to a single connection,
plus general informatioan, iascluding:

- The remote user address
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- The remote sysiten address

- The local user address

- The local user name {sase as in the UCB)

- The state of the protocol machine

- The last {or curreat) outgoing PDU

- The last (or current) incoming PDU

- The input buffer address

- The input buiffer length

- The output buffer address

- The output buffer length

- The variables used by the protocol machine
- The list of functional units available for that coammection

- The definition and assignement of the tokeans

6. 13 The Profile

The profile is an item contained im a list which is typically
stored in mass storaje {disk, for instance), and retrieved at Ses-
sion initialization time. HNo mechanisms are described here for
accessing and loading the profiles? list.

Each item in the profiles? list 1is called a Profile, and is
identified by a letter. A password is related to each profile.
Apart form the identifier gnd the password, a Profile comtaias:

- Iransport related paranmeters:

1. Throughput, which will be specified at Transport combpection
establishment tiame.

2. Resilience, which will be specified at Transport comnectionm
establishment tinme,

3. Transport expedited, which will be requested at Transport
connection establishment time (in CSIRIDE Version 1, the
Transport expedited is always requested).

- Session related parameters:
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1. Concatepation, to allow the reception of extended concat-
enation SPDUs (in OSIRIDE Version 1, extended comcatenation
is alvays supported).

2. Functiomal units list, to be used in that conmection,

6-1.4 The Hostab

The Hostab is a list of items which is stored as the Profiles list,
and retrieved in the same way. It contains the associations between
user's specified nicknames and real X.25 addresses which univoquely
identify the OSIEIDE end-systeas.

This data structure is logically part of the Tramsport layer,
but is described and dealt with here. It has to be mnoted that, in
different inmplementations, the same GSIRIDE end-system may have
differeat pames, the only thing which really matters being the X.25
address.

6. 1.5 ZThe_ Session gueues

Control blocks and data blocks are logically chained to differeat
queues. Although the number and the definition of the Session
Jjueuves is a typical implementation aspect, some of them will be
described in what followus.

The UCB gueue V¥Yhen a new UCE is created, it is chained to the UCB
gueue, which represents the set of all SSAPs. When
this yueue is empty and the Session layer is in the
FLUSHING state, the closiny procedures are ipiti-
ated.

et

The CCB gueuwes When a ney CCB is created, it is chaised to the
BEQUEST queue, where it remains until the connection
is established. The CCBs are chained also to the CCB
queue, which represents the set of all active com-
mections. When a CCB is dechained froam the REQUEST
queue, it is chained to the CCBCHAIE anchor of the
related UCE.

The Data guewe When a data block arrives for the 3S-user, if the
user has not previously issued a RECEIVE operation,
the data block is chained to the Imcomimg Data chain
anchor of the related CCB. 1This chain is egptied,
one element a time, when the user issues a FECPIVE
operation.

The Store gquewe In certain conditions, the arrival of a certain

PDU can not be handled inmediately. The PDU is then
stored im a gueue vwhose anchor is in the CCB by
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means of the ENCUBUE routiane {see also "6.7 Hot for-
mally described rparts® pag. 238), and is retrieved
by the RECALL routine when needed.

6.2 IHBTEREARL SCHEDULER

The Intermal Scheduler task 1s the main program of the Session
Layer's implementation, It firstly perforss the imitialization
phase, which consists on allocating a mimimal aumber of data
blocks, then sends a HESSAGE to the LHS, and waits for the permis-
sion to start operations.

Any subseqguent reguest 1is then handled and delivered to the
appropriate module by the Internal Scheduler.

Yhen no regqguests are present, the Intersal Scheduler puts the
entire Session Layer into a ¥WAIT state, which lasts until scmething
arrives, either fros the Transport Layer, ofr by the Sessiocn users,
or By the LHS.

PROCEDURE 1HTERBHWAL_SLHEDULER
BEGIN;
CALL GETBLOCK {(UCELEH) /% Get the main UCB #/
CALL GETBLOCK {BLCCKLEHR) /% Get a data block for that UCBE %/
IF {RETURN E¢C 0), THEXN
TELT := Session Layer Beady
USER == LHS
GLOBAL_STATE := OFF
CALL MESSAGE [USER,TEXT)
TRUE := TRUE
DO HBILE (TERUE)
CALL WAIT {EXTERHAL_EVERT)
CALL INPUZI_HAEDLER ~
IFP {{GLOBAL_STATE BE OFF) CR {REQCOHH NE ?START?)), THEN
CASE (REQUSER) OF
TRANSPORT : CALL LOHER_INTERFACE {RECUEST)
LAS : LALL CCHHMAND_SCANHNER {RECUEST)
ISIDE s CALL INPUT_SCAHNHEER (BEEQUEST)
END_OF_CASE
CALL DELETE (BEQUEST)

®

EBDIF
EBDDO
ELSE
TEXY 2= Session Layer Umable to Setup
USEER 3= LH#S
CALL HESSAGE (USER,TEIT)
ENDIE

END of Procedure IHIERMNAL_SCHEDULER
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PROCEDURE WAIT (EVENT)

BEGIN;

/% Use local Cperating System facilities tc hold the Session layer tassx
until the specified event cccurs %/

END of Procedure YAIT

6.3 UPPER LAYER IETEBPACE

$.3.1 State Tables

The UL1, after the Session Layer is activated, may be in one of the
follewing four states:

1= OFF

2. BRCTIVE
3. CLOSIEG
4. FLOSHIEG

The following events may cause transitions:

- STABT (caused by the Local Mamagement Systern)
- ST0P (caused by the Local Management Systen)
- PLUSH {caused by the Local Manajement Systen)
- Bo Bctive Comnections™ {internal event)
- End of closing operatioms (internal event)
The state table described in Fig. 71 pag. 165 is the complete rep-

resentation of the finite states machine which implements this
mechanismn.
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S R ] 4 R 2

10FYT IACTIVE JCLCSING JFLUSHIHNG |
v ] 4 } % 4
} START JACTIVE JBCTIVE JCLCSING JACTIVE i
F } t } } i
{ STOP {OFF JCLCSLING {CLOSING JCLOSING |
¢ § + 4 1 1
] FLUSH }OIF jPLUSHING (CLCSIHG |FLUSE }
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| ¥o ] {ACTIVE JCLOSING |CLOSING |
| Connect| I | | H
i ] & 3 2 .
LI i L E] 4 8
| End of | ! jOFF { i
| Cperate. ] | ! ] I
1 ] R 4 3. 3

Figs. 71, U1l states table

6o 3.2 Upper layer Interface romtines

The ULI is composed of a number of procedures, some of which con-
stitute the ®nucleus® of the Interface, others being oply service
procedures. These latter are, very often, machine dependent and, as
such, are only descrited by words, or by means of examples.

6.3:2.1__Input Scaaner

The iaput scanner procedure analyzes the request which has pesen
passed to the ULI by the Scheduler.

on
P
5
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PROCEDURE INPUT_SCARWER (BEQUEST CONTBOL BLOCK)
BEGIN;

EETURN := Invalid COperation;

CASE {OPERATION) OF

OPEN : CALL GPEN (USER,NANE,PASSHORL,HAXOQOUT,HAXIH)

CLOSE s CALL CLCSE {[USER,NAHE)

READY : CALL EREADY (USER,NAME,SYSTEH,USER)

RECEIVE : CALL ERECEIVE (USER,HAME,CCRNECTICH_LD)

RESET s CALL ERESET (USER,NAHE,OPERATION,CONNECTION_ID)
CONNECT = CALL CONNECT {USER,NAHE,SISTEH,REBOTE_USER,PROFILE,

DATA_TOKENW,MARK_TOKEN,SYNC_TOKEN,
TERH_TOKEN,DATA, PASSHORD)
KESPONSE: CALL RESPONSE {USER,NAME,CONNECTION_ID,O0PERATION,
CCNCATENATION,POINT,TYPE,RESULT,
DATA_TOKEN,MARK_TCKEN, SYNC_TOREN,
TERM_TOKEN,RES_DATA,TOK_DATA,HARK_DATA)
TRANSFER: CALL TRANSFER {USER,NAHE,CONNECTION_ID,OPERATIION,
DATA_TOKEN,MARK_TCKEHN,SYNC_TOKEN,
TERM_TOKEMN, POINT,TYPE,DATA,
RES_DATA,TOK_DATA,HMARK_DATA)
CALL ABORT {USER,NAME,CONNECTICN_ID,REASON)
CALL FINISH (USER,NAME,CONNECTION_ID)

ABORT
FINISH
END_CF_CASE
iF {OPERATION HNE RECEIVE), THEH
CALL MESSAGE {USER,BETURH)
ENDIF
I1F {(GLOBAL_STATE EQ CLOSING), THEN
RETURN z= O
CALL SEARCH ({UCECHAIH,?HREXTY)
DO WHILE {RETURN EC Q)
TEXT := Session Layer Closed
CALL HESSAGE {UCBUSER,TEXT)
CALL SEABCH {(UCRBCHAIN,?'NEXT?)
ENBDO
TEXT := Session Layer Le-activated
CALL MESSAGE {'LMS?,TEXT)
GLOBAL_STATE := CFF
/% Deallocate memoiry areas
ENDIF
END of Procedure INPUT_SCANNER

e e

b.3: 202 Open Procedure

The COpen procedure allocates the main user ccocntrol block {UCE), and
fills its fields according to user?s supplied rarameters.
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PROCEDURE OPEN {USER,HNAHE,EASSHORD,HAXQUT,HMAXIN)
BEGIW;
RETURN == Session Terminpating;
1F (GLOBAL_STATE NE FLUSHING), THEN
CALL GETBLCCE {UCBLEN)
1F {(RETUEN Eg 0O}, THEN

UCBUSER := USEE

UCBYNAHE := HAEE

JCBPASS := PASSHOERED

UCBMAXOUT := HMAXCUT

UCBHAXIN == HAXIN

CALL CHAIN (UCE,UCECHAIN)
ENDIF

END of Procedure OPERN

£.3.2.3__Close Procedure

The Close procedure provides for an ABORT.reguest om any active
user comnection, identified by means of the related control block
{(CCB)., Then, the maim wuser control block {UCB) is dechained and
purgeds

PROCEDURE CLOSE {USER,NAME)
BEGIHN;
RETURN :2= Open Not Issued;
CALL SEARCH (UCBCHAIN,NANE)
IF {RETURN EQ G), THEN
KETURN == Not Authorized
IF {{USER EQ UCBUSER) CR {USER BC 'LHS%*) THEN
RETURHN = 0 o~
CALL LOCEK ({UCB)
CALL SEARCH {(CCBCHAIN,'NEXT?)
DO HHILE {RETURN EC 0)
CALL ABORT (NAHE,CONNECTION_ID,’CLCSE‘)
CALL SEARCH {CCBCHAIN,? NEXT?)
ENDDC
RETORHN 2= 0
CALL DECHAIN (UCE,UCBCHAIN)
CALL DELETE {UCB)
USERS_NUHBER 3= USERS_MNUHMBER - 1
IF {{USERS_NUHBER E¢ 0) AND {(GLOBAL_STATE EQ FLUSHING), THEHN
GLCBAL_STATE := CLCSING
ENDIF
ENDIF
ENDIF
END of Procedure CLCSE
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0e3:2-4 _Ready Procedure

The Ready procedure sets in the main user control block (UCB) a
field which indicates the user READYness to accept incomimg con-
nection reyuests.

PEOCEDURE READY {USEB,NAHE,SYSIEH,BE%OTEOUSEE)
BEGIN;
RETURN := Cpen Not Issued;
CALL SEARCH (UCBCHAIN,NAHME)
IF {BETURN EC 0), THEN
CALL LCCK (UCB)
RETUEN := Ho Input Connections Declared
IF (UCBHAXIN GT 0), THEN
UCBREADY := 'YES?
UDCBSYSTEM := SYSIEH
JCBUSER 2= USER

RETURN := 0
ENDIF
CALL UNLGCK {UCB)
ENDIF

END of Procedure READY

beJe2s5 _Receive procedure

The Receive procedure sets in the related connection control block
{CCB) a field which indicates the user's willingness to accept
inceming data. 1f data have already arrived, the field is not set,
and the user is alerted that data are availalle.

After that data are passed +to the usery the related Elock is
released; then, a nev blogk is requested, and passed to the Traas-
port layer by means of an Enable reception oreration. The length of
the new block to be allocated is computed according to the needs of
the Transport layer at the moment, and mot to the length of the
previously released block. This procedure is repeated any time
that a block is released. If no memory is available for the
requested length, the Enable reception operation is not performed.
This may cause a backpressure on all connections due to a BEBOLY
shortage provoked by an user not issueing a FECEIVE operation.
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PROCEDURE RECEIVE (USEB,EABE,CGNNECTIOE_ID)
BEGIHN;
RETURN := Open Not Issued;
CALL SEARBRCH (UCBCHAIN,NAHME)
IF  {BETURN E¢ 0), THEN
BEETURN 2= Invalid Connection id
CALL SEARCH (CCECEAIN,CONNECTION_ID)
IF (RETUBR E¢ 0), THE¥H
CALL LOCK (CCER)
RETURN :z= Data not available
1F {CCBDATA EQ 'YES?®),THEN
CALL DECHAIW {CCBINDATA,)
IF {LASTBLGCK), THEN
CCBDATA := THNQ?
ENDIF
TEXT := Data available /% Data are passed to the ss user %/
CALL MESSAGE (CCBUSER,TEXT)
CCBRECEIVE 3= HNQ
CALL DELETE ({(POINTER)
NEHLENGTH := CCBTHAX.LEHNGTH = CCBTLATA_AVAILABLE
CALL GETBLOCK (NEWLENGTH)
IF {RETURN EQ 0), THEN
CALL ENBLRCY {ﬂCB.REF,POIHTEB,NEHLEHGTH}
CCBTDATA_AVAILABLE := CCBTHMAX.LEEGTH
ENDIF
ELSE
CCBRECEIVE 2= YES
ENDIF
CALL UNLCCK ({CCB)
ENDIF
ENDIF
END of Procedure RECEIVE

6s 32226 __ Reset procedure

The Reset request may be issued for either a BEADY or a RECEIVE
. operation: a different subroutine is invoked according to the oper-
ation to be RESET.
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PROCEDURE RESET {USER,HAME,OPERATICN,CCNNECTIOQON_I1ID)
BEEGIN;
RETURN := Open HNot Issued;
CALL SEARCH (UCECHAIN,BAHE)
1F {RETUBN EQ (), THEN
RETURN := Invalid Reguest
CASE {OPERATICHN) OQOF
RECEIVE : CALL RESREC (UCB,CONNECTIOHK_ID)
READY : CALL RESREA (UCB,CONNECTION_1D)
END_CF_CASE
ENDIF
END of Procedure RESET

PROCEDU RE RESREC {UCB,CONRECTICH_ID)
BEGIN;
RETURN :z= Invalid Conmection id
CALL SEARCH {CCBCHAIB,COEBNECTIION_ID)
IF {RETURN E¢ 0), THEN
CALL LOCEK {CCB)
CCBRECEIVE z= "HNQ?
CALL UNLOCR {CCB)
ENDIF
END of Procedure BESEREC

PROCEDbRE RESREA {(UCB,COBNECTICN_ID)

BEGIN;
CALL LOCK {UCB)
UCBREADY == ?HNO?

UCBSYSTEH == 0
UCBUSER := 0
CALL UNLOCK {UCB)

END of Procedure KESREC

6.3.2.7_ _Connect procedure

The Connect procedure tries to establish a user connection.
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EROCEDURE CONNECT {USER,NAHE,SYSTEH,REBOTE_USER,PBOFILE,
DATA_TOKEN,HBARK_TOKEN,SYNC_TOKEN,
TERM_TOKEN,DATA,PASSWORL)

BEGIN;

RETURN := Session Terminating
IF {GLOBAL _STATE NE FLUSHING), THEN
RETURN := Cpen not issued
CALL SEARCH (UCBCHAIN,USER)
ir (BETUEN Eg 0), THEW
RETURN := Iavalid Systen
CALL LOOCKUP (HOSTAB,SYSTEHN)
IF {RETURN EC 0), THEH
RETURN := Imnvalid Profile
CALL LCOKUP (PROFILETAB,PRQFILE)
IF (RETURN Eg 0), THEN
RETURN := Profile Not BAuthorized
IF {UCBPASS EQ PASSWORD {PROFILE)), THEN
RETURN := Too Hany Output Connectioans
I¥ {UCBACTOUT NE UCBMAXOUT), THEN
CALL LCCK {UCB)
CALL GETBLOCK {(CCBLEN)
IF {(RETURN EQ 0), THEN
CCBTNAX.LENGTH := TMAX (PRCFILE)
CALL GETBLCCK {CCBMAX.LENGTH)
IF (BETURN EQ 0), THER
/* Set the initial values of the
appropriate CCB fields, as
requested by the ENCCDE routine
for the CONNECT SPDU. %/

CCBSTIATE == STA1

CALL CHAIN (CCB,REQCHAIN)
UCBACTOQUT := UCBACTGCUT + 1
CALL OUT_PROT (CN,CCBSTATE)

ENDIF -
ENDIF
ENDIF
ENDIF
EKDIF
ERDIF
ENDIF
ENDIF

END of Procedure CONNECT

be 3- 2.8 _Response procedure

iy < e S ok G

The Response request may be issued for the fellowing operations:
COUNECT

SIEC
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BESIECH

FIBISH
or combinations of SY¥BC, PLEBASE and GIVE.

A different subroutinme is 1invoked according to the operation
wvhich the RESPONSE is for.

PROCEDURE RESPONSE (USER,NAHME,CCHNNECTICHN_ILD,CPERATICH,LCATA
PCINT,TYPE,RESULT,DATA,DATA_TOKEN,HNABK_TOKEHN,

SYNC_TOKEN,TERM_TOKEN,TCK_DATA,HARK_DATA,RES_DATA)

BEGIN;
RETURN := Opem Not Issued;
CALL SEARCH (UCBCHAIN,NAHE)
IF (RETURN EQ 0), THEN
RETURHN := Invalid Connection id
CALL SEARCH {CCBCHAIN,CONNECTION_ID)
IF {BRETURN E¢ 0), THEHN
CALL LOCEK {CCB)
CCBOUTDATA == DATA
CCBDATALEN := LENGTB({DATAH)
CASE {QOPERATICHN) OF
COUNNECT : CALL RESCCN (CCB,RESULT,DATA_TOKEN,MARK_TOKEN,
SYNC_IOKEN?TBBH_TGKEN)
SYNC {only) : CALL KRESSYN (CCB,POINT,TYPE)
SYNC+GIVE : CALL RESSYNG (CCB,POINT,TYPE,DATA_TOKEN,HARK_TOKEHN,
a SYNC_TOKEN,TERHM_TOKEN,TOK_DATA)
T Twmm mama mARRN.HARK TOKEN,
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PROCEDURE RESCON (CCB,RESULT,DATA_TOKEMN,HARK_TCREN,
SYNC_TOKEN, TERH_TOKEN)
BEGIN;
RETURN := Incorrect Data Leagth
IF (CCBDATALEN LE 512), THEN
IF (RESULT EC NEGATIVE), THEN
CALL OUT_PRCT (RCH,CCDH)
CALL DECHAIN {CCE,CCECHAIN)
" CALL CHAIN {CCB,FROZCHAIN)
ELSE
UCBACTIN := UCBACTIN + 1
/% Set new proposed values
for the negotiable parameters,
to be used by the ENCODE
routine. %/
CALL OUT_PRCT {ECP,CC(CB)
ENDIF
ENDIF
END of Procedure RESCON

PROCEDURE RBRESSYN (CCB,POINTI,TYPE,HABK_DATA)
BEGIN;
RETURN := Incorrect Data Length
IF (CCBDATALEN LE 512), THEN
CCBOUTDATA := MARK_DATA
KETURN := Wrong Sync Point
IF (TYPE EQ MAJOR), THEN
- IF (POINT EQ (CCBVH =1)),THEN
CCBRESPOINT == "POINT
CALL OUT_PRCT (MAA,CCB)
ENDIF
ELSE
IF {TYPE EQ MINOR), THEN
I1Fr (CCBYSC EQ TRUE), THEN
IF ~((POINT LT CCBVHM) AND (POINT GE CCBVA)) ,THER
CCBRESPCINT := POINT
CALL OUI_PROT (MIA,CCB)
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
END of Procedure RESSYN
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FROCCEDURE RESSYNP (CCB,POINT,TYPE,DATA_TOKEN,HARK_TOKEN,
SYNC_TOREN,TERM_TOREN,TCE_DATA,HMARK_DATA)

EEGIN;
CCB.CONC := YES
CCB. DELIVER := NG
CALL RESSYN (CCB,POINT,TYPE,MARBK_DATA)
IF (RETUERN == 0), THEN
CCB.DELIVER := 1ES
CALL TCKENS (CCE,DATA_TOKEN,MARK_TOKEN,SYNC_TOKEN,TERH_TOKEN,PT)
ENDIF
CCB. DELIVER := NO
CCB-.CONC := NO

END of Procedure RESSYNP

PROCEDURE RESSYNG (CCB,POINT,TYPL,DATA_TOKEN,HARK_TOKEN,
SYNC_TOKEN,TERY_TOKEN,TCK_DATA,MARK_DATA)
REGIN;
RETURN := Concatenation Not Allowed
1F {CCB. CONCAT := YES) ,THEN
CCB-.CONC = YES
CCB. DELIVEE 2= NO
CALL RE55YN ({CCB,PCINI,TIPE,MARK_DATA)

iIF (RETUEBN EC 0O), THEN

CCB. DELIVER :
CALL TOKENS (
CCB.DELIVER :
CCB.CONC := N
ENDIF
ENDIF

B

C

YES

ATA_TOKEN,MARK_TOKEN,SYNC_TOKEN,TERH_TOKEN,GT)

NG

-
END of Procedure RESSYNG
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PROCEDURE RESRES (CCB,DATA_TOKEN,MARK_TOKEN,
SYNC_TOREN,TERM_TOREN,EFGINT)

BEGIN;
IF {DATA_TOKEN NE CCB.RES_DK), THEN

IF (CCB-RES_DK NE *CHBCICE?®), THEXN
RETURN := Incorrect Setting
ELSE
CCB-RES_DK 2= DATA_TOCKEN
ENDIF
ENDIF
I1F {RETURN EgQ 9Q), THENW
IF {HARK_TOKEN HE CCB.RES_HMK), THEN
iF {CCB-RES_MK NE °*CHOICE?), THEE
RETURHN := Incorrect Setting
ELSE
CCB.RES_HK 2= HMAREK_TOKEN
ENDIF
ENDIF
IF (RETUEBN E¢ 0), THEN
IF {SYNC_TOKEN HNE CCB.BRES_SK), THEW
IF {(CCB-RES_SK NE *CHOICE®), THEH
RETURN := Incorrect Setting
ELSE
CCB.RES_SK := SYNC_TOKEN
ENDIF

ENDIF
IF (RETURN EC 0), THEN
IF (TERM_TOKEN HNE CCB.RES_TK), THEHN

IF {(CCB.RES_TK NE *CHOICE'), THEN
RETURN 2= Incorrect Setting
ELSE
CCB.RES_TK := TEERM_TOKEN
ENDIF
ENDIF
IF (RETURN E¢ 0), THEH
CCB. RESTYFE 2= TYIPE
CCBPOINT z= BOINT
CALL QUT_PROT (RA,CCB)
ENDIF
ENDIF
ENDIF

ENDIF
END of Procedure RESEES

-
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PROCEDURE RESFIN (CCB,RESULT)
BEGIN;
RETURN := Incorrect Data Length
IF {CCBDATALEN LE 512), THEN
RETURN 2= 0
IF [RESULT EC EKEJECT), THEN
FINOUT := FNR

ELSE
PINOUT 3= FNP
ENDIF
CALL OUT_PROT {{(FINQUT),CCE)
ENDIF

END of Procedure RESFIN

229__Transfer procedureg

The Transfer request may be issued for the fellowing operationss:
DATA
PLEASE
GIVE
SYNC
BESYHCH
or any combination of GIVE, SYHC and DATA.

A different subroutine is invoked according to the operation
which causes TRANSFER of ianfcrmation.
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PROCEDURE TRANSFER |[USER,NAME,CONNECTION_ID,O0PERATICN,
DATA_TGKEN,HMABK_TOKEN,SYNC_TOKEN,TERM_TOKEN,
POINT,TYPE,DATA, TOK_DATA,RES_DATA,HARK_DATA)
BEGIN; :
RETURN 3= Open HNot Issued;
CALL SEARCH {UCBCHAIN,NAHE)
iF (RETUERN E¢ 0), THEN
RETURN == Invalid Coannection id
CALL SEARCH {CCECHAIN,CONNECTION_ID)
iF {(RETURE E¢ 0), THEN
CALL LOCCEK {CCE)
CCBOUTDATA 2= DATA
CCBDATALEN 2= LENGTH({LATA)
CASE {OPERATIOHN) OF
DAT A {only) CALL OUT_PROT (DR,CCB)
PLEASE CALI TCKENS {CCB,DATA_TCKEHN,HABK_TOKEH,
SYNC_TOKEN,TERM_TOKEN,OPERATION)
GIVE (only): CALL TCKENS {(CCB,DATA_TCKEN,MABK_TCKEN,
, SYNC_TOKEN,TERH_TOKEN,OPERATION,TOK_DATA.
CALL SYNC {CCB,PCINT,TYPE,MARK_DATA)

[ 2]

Be

SYNC{only}

&8 b5

RESYNCH CALL RESYNCH {CCB,POINT,TYPE,DATA_TOKEN,HMARK_TICKEN,
SYNC_TOKEN,TERH_TOKEN,RES_DATA)

DATA+GIVE : CALL LCATAGIV (CCB,DATA_TCKEN,HARK_TOKEN,
SYNC_TOKEN,TERM_TOKEN, TOK_DATA)

DATA+SYNC : CALL DATASYN (CCB,POINT,TYPE,HARK_DATA)

SYNC#GIVE : CALL SYNCGIV {CCB,DATA_TOKEN,MARK_TOKEN,SYNC_TCKEN,

TERM_TOKEN,TOK_DATA,POINT,TIPE,
MARK_DATA)
DAT+GIV+SYN: CALL LASYGIY {CCB,DATB_TCKEN,HARK_TOKEN,SYEC_TUKFK,

TERM_TOKEN,TOK_DATA,POINT,IYPE,
MARK_DATA)

END_CF_CASE

CALL UNLGCK ({CCB)

ENDIF
ENDIF
END of Procedure TRANSFER
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FROCEDURE DATAGIV (CCB,DATA_TOKEN,HMARK_TOKEN,SYNC_TOKEHN,
TERM_TGOKEN,TOK_DATA)
BEGIN;
RETURN := Invalid data length
Ir (LENGTH {(TOK_DATA) LE 512), THEN
CCB, CCNC z= YES
CALL GUTI_PROT (LR,CCB)
CCB- DATA_SENT = CCB.[DATA_SENT + CCBDATALEN
CCB.DELIVER 2= YFS
CALL TCKENS {(CCE,DATA_TOKEN,HMARK_TCKEH,SYNC_TOKEN,TEEH_TOKEN,GIVE,TOK_DATA,
CCB.CONC := NC
CCBs DELIVEE := RO
ENDIF
ERD of Procedure L[ATAGIV

PROCEDURE SYNCGIV (CCB,DATA_TOKEN,MARK_TOKEN,SYNC_TOKEN,
TEEN_TOKEN,TCK_DATA,PCINT,TYFE,HARK_LATA)
BEGIN;
RETURN := Invalid data length
IF {({(LENGIH(MAKK_LATA) LE 512) AND (LENGIH{TOK_DATA) LE 512)), THEN
CCB.CGONC := YES
CALL SYNC ({CCB,ECINT,TYPE,MARK_DATA)
CCB- DELIVER 2= YES
CALL TOKENS (CCE,DATA_TGKEN,MARK_TOKEN,SYNC_TOKEN,TERH_TOKEN,

TCK_DATA)
CCB.CONC := NC
CCB,DELIVER := NC

ENDIF

END of Procedure SYNCGIV
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EROCEDURL DATASYN {CCB,POINT,TIYPE,HARK_DATA)
EEGIN;
RETURN := Concatenation not alllowed;
IF (CCBCONCAT E¢Q YES), THEN
RETUBRN == imvalid data leagth
IF (LENGTH(MAEK_DATA) LE 512), THEN
CCB.CONC == YES
CALL CUT_PRCT (DR,CCE)
CCB. DATA_SENT = CCB.LDATA_SEHNT + CCBDATALEN
CCB.DELIVEER := YES
CALL SYNC {CCB,PCINT,TYPE,HABK_PDATA)
CCB. CONC :z= HNC
CCB.DELIVER := NC
ENDIF
ENDIT
END of Procedure DATASYN

PROCEDURE DASYGIV (CCB,PCINT,TYPE,MARK_DATA,DATA_TOKEN,MARK_TOKEH,
SYNC_TOKEN,TERY_TOKEN,TCK_DATA,DATA)
EEGIN;
RETURN == Concatenation not alllowved;
IF {CCBCONCAT E{ YES), THEXN
RETURN := Invalid data length
1F (LENGTH(MARK_CATA) LE 512), THEN
CCB-CONC := YES
CALL OUT_PROT {LCR,CCE)
CCB.DATA_SENT = CCB.DATA_SENT + CCB.LCATALEN
CALL SYNC ({CCE,PCINI,TYPE,MARK_DATA)
CCB.DELLIVER := YES

CALL TOKENS (CCE,DATA_TOKEN,MARK_TOKEN,SYNC_TOKEN,TERH_TOKEN,GIVE)

CCB.CONC := RNC
CCB. DELIVER := NC
ENDIF
ENDIF
END of Procedure DASYGIV
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PROCEDURL TOKENS (CCB,DATA_TOKEN,MARK_TOKEM,SYNC_TOKEH,
TERA_TOKEN,OPERATION,IOK_DATIA)
BEGIN;
RETUEN 2= Invalid Pata Length
1F (LENGTH (TGK_DATA) L2 512), THEN
RETURY := 0
CCBOUTDATA := TCK_DATA
CCBDATALEN := LENGTH{ICGK_LATA)
/% Set the new tokens setting
for the protoccl routine #/
CALL OUT_PROT {{OPEBRATIOCR) ,CCB)
ENDIF
END of Procedure TOKENS

PROCEDUEE SYNC (CCB,PCINT,TYPE)
EEGIN;
CCBPOINT := PCINT
IF (CCB.SYNTYPE E{ MAJOR), THEN
SYNOUT := HAE

ELSE
SYNOUT := MIE
ENDIF
CALL OUT_EERCT {(SYNOUT),CCE)
ENDIF

END of Procedure SYNC

PROCEDURE RESYNCH (CCE,POCINI,TYPE,DATA_TOKEN,HARK_TOKEN,
SYNC_TOREN,TERM_TOKEN,RES_TATA)
BEGIN;
RETURN := Invalid Data Length
IF (LENGTH(RKRES_DATA) LE 512), THEN
CCBPOINT 2= PCINT
CCB. RESTYPE := TYPE
CALL OUT_PROT {{CCB-RESTYPE) ,CCB)
ENDIF
END of Procedure RESYNCH

o < U T i < D S G D e <A< < L NS I D 2 e T s

The Abort abruptly termimates a user connection. The related con-
trol bleck {CCB) is nc longer available to the user.
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P4OCEDURE ABORT (USER,NAHE,CONNECTION_ID,REASON) TR EY
BEGIN; “ ; L
RETURN := COpen Kot lssued;
CALL SEARCH {UCBCHALIN,NAHE)
1F {RETUEN E¢ 0), THEN
RETURN := Invalid Connection id . T
CALL SEAECH (CCECHAIN,CONNECTION_ID)
1F (RETORN E¢ €0), THEN
CCBREASCN := LREASCHN
CCBABGRT := YECS
CALL CUT_PRCT (AE,CCE)
CALL CHAIN ({CCRB,FRCZCHAILN)
ENDIF
END of Procedure ABCRT

__Finish _procedure
The Finish procedure 1is used to softl; termimate the related user
counnection, No <cther crerations may -be issued on that connection
before having received a response to that finish. .

PROCEDURE FINISH (USER,NAME,CONNECTIGK_ID)
BEGIN;
RETUEN := Ofpen Not Issued;
CALL SEARCH {UCBECHAIN,NAHME)
1F {RETURN E¢ 0), THEN
RETURN = ZIpvalid Connectign id
CALL SEARCH (CCBCHAIN,CCNNECTICHN_ID)
iF {RETURN EC O), THEN

CCBFINISH := YES -
CALL OQUT_PRCT (FIN,CCB)
ENDIF

END of Procedure FINISH

6o 302212 _Getblock Procedure

This is a service routiane, COperating system dependent.
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PROCEDURE GETBLOCK [LEHGTH)
BEGIN;
RETURH := Ho Hemory available
/% Use local Operatiang System facilities to get a dynaaac
Benory area ®y
IF [Memory bas been cbtained), THEN
RETURN z= 0
POINTER := Hemory Address
ENDIF
END of Procedure GEIBLOCK

62322,13__Delete Procedurse

This is a service routine, Cperating system dependent.

PROCEDURE DELETE (ELCCK)

BEGIH;

/% Use local Qperating System facilities to release a dyamaamic
memory area obtained by means of a GETBICCK procedure %y

END of Procedure DELETE

s 3. 2,14 __Chain Procedure

This is a service routiae, implementation language dependent. The
example which is given here assumes that:

- A function exists, called ROOI, which gives the root of a
chain, by srecifying the chain®s name.

- A field exists in any element of the chain, called HEXTAB,
which brings the pointer to the next element in the chain,
assuming that a variable, called POINTER, 901ﬁts to the curremt
€lement in the chain. i

=. As soon as the FOINTER variable 1is set to a specified value,
the current block is that ome addressed Lty ECINTER.

- The last element in the chain brings, as NEXTAB, the value 0
{zero) .

According to the language used for the implementation, however,
this routine can be programmed in different wuays.
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PROCEDURE CHAIN ({(BLOCE_PCINTER,CHAIN)
BEGIN;
POINTER 2= ROOT (CHAIN)
DO WHILE {(HEXTAB HNE 0)
PREYIQUS := POINTER

e

POINTER s= HNEXTAE
EHDDO
PGINTER == PREVIOUS

NEXTAB :=
POINTER 2=
HEXTAB z= 23

ENL of Procedure CHAIR

P
BLOCK_PBGIHIER
BLOCK_POINTER

6, 302015 _Dechain Procedure

This is an implementation language dependent routine, which removes
an elemnt from a chain.

The example which is given here assumes that:

- Tables have been enchained by nmeans of the CHAIN procedure
described im %6,3.2. 14 Chain Procedure.®

- A function exists, called BOCI, which gives the root of a
chain, if the chain's name is specified.

- A field wexists in any element of the <chain, called NEXTAB,
which brings the pointer to the next element im the chain,
assuming that a variable, called POINTER, roints to the current
element im the chaine.

- As soon as the PCINTER variable 1is set to a specified value,
the current block is that one addressed Lty PCINTER.

- The last element in the.chain &bLrings, as HNEXTAB, the value 0
{z€ro) .

According to the lanmguage used for the implememtation, however,
this routine can be progranmmed in different ways.
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PROCEDURE DECHAIN {(CHAIN,ELEHENT)
BEGIH;
Return := HNot found
FOINTER := BOOTICHAIN)
FQUND := FALSE
DO WHILE {(WEXTAB NE 0) OR (FOUHD EQ FALSE))
1¥F {NEXTAB E{Q ELEMENT), THEN
PREVIQUS == PQOINTER

POINTER := ELEHERNT
FOLLOYWING := HNEXTAB
POINTER == PREVIQUS
NEXTAB := FCLLCWING
POINTER := ELEMERT
FOUHND := TRUE
EWNDIF
ENDDC

iF {FOUND E¢ TRUE) , THEN
RETURN z= 0
ENDIF
END of Procedure Dechain

6:322.16__Search Prgcedure

This is an implementation language dependent routine, which search-
es in a chain to find either the next element in the <chain or an
element which brings a specific value in a field.

In the example given d1in the CHAIN proceduer described inm
"6.,3.2.14 Chain Procedure® pag. 182. Any element in any chain is
supposed to carry a pointer to the next element in the chain. How-
ever, in order to restrict the implementaticn language dependent
routines to a small number, the function to find the next elemat in
a chain is performed here. This allows to write all other routines
independently on the way the chains are implemented. The exanmple
vhich is given here assunpes tgpt: :

- Tables have been enchained by means of the CHAIN procedure,

- 4 procedure exists, called LOOKUP, which finds a field in a
given takle.

- 4 fuanction exists, called BOOT, which gives the root of a
chain, by specifying the chain's nane.

- A field wexists im any element of the chain, called NEXTAB,
wvhich brings the pointer to the next element in the chain,
assuming that a variable, called POINTIER, points to the current
element in the chain.

- As soon as the POINTER variable is set to a specified value,
the curreant block is that one addressed Ly PCINTER.
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- The last element in the chaim brings, as NEXTAB, the value 0
{z€ro) =

According to the language used for the implementation, however,
this routine can be programsed in different wuays.

PECCEDURE SEARCH {CHAIN,FIELD)
BEGIN;
Return z= Hot found
IF {FIELD E¢ SNEXT"), THEW
I1r {HEXTAB NE (), THEE
POINTER := NEXTAE
RETURYN = 4]
ENDIF
ELSE
POINTER := ROOT{CHAIN)
FOUND := FALSE
DO WHILE {({HEXTAB HE 0) OR {FOUND EQ FALSE)})
POINTER := HEXTAB
CALL LCCKUP({POINTER,FIELD)
iF {RETURN E¢ 0), THEXN
FOUND = TRBUE
ENDIF
ZNDDO
IF {FOUND EQ TRUE), THEN
RETURN z2= 0
ENDIF
ENDIF
EHD of Procedure SEARCH

it s

62 3s 2017 _Lookup_ Procedure

This is an implementation language dependent routime, which looks
into a table to f£ind a specified field. The example which is given

here assumes that: -
-
- Tables are composed of items, and items are composed of fields.

— - The end of a table is a condition which is sensed by the pro-
yramming language.

- A function exists, called ©NEXT, which gives either the next
item in a table, or the next field in ap iten.

According to the language used for the implementation, however,
this routine can be programmed in different ways.
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FROCEDURE LOOKOp {TABEL,FIELD)
BEGIN;
FOUND z= FALSE
DO UNTIL ({END_OF_TABEL CH FOUHD)
ITEBR := NEXT (TAEEL)
DO UNTIL {END_OF_ITEH OR FCUHND)
FIELD{ITEH) := NEIT {(FIELD{ITEH))
I¥ {FIELD{ITEH) EQ FIELD), THEH
FOUHBD := TROF
RETURE :=
ENDIF
EHNDDO
EEDDC
END of Procedure LOCEUD

6.4 SESSION PROTOCOL HACHIEE

This section contains the detailed description of the SPH. For
each valid intersectioan STATE/EVENT, a routine is provided. These
routines corrspond, more or less, to what has been called ®Group B
procedures" in %4,0 Protocol state wpachine" rag. 116. 7Two differ-
ent bandlings of error conditions are described, which corresgpond
to the invalid intersections:

1« Errors provoked by wronyg reguests/responses, i.e. Session Users
2LLOLS;

¢s Errors provoked by wrong SPDUs {either iavalid or not admitted
in a given state), i.e. protocol errors,

The SPH impiementatien has been divided in two parts, which corre-

spond to the calls made to the SPH Dy either the ULI or the LLI:

1.+ The OUTPIT machine, which describes events coming from the
Upper Layer Iaterface, ULI.

2. The IEPUT machine, which describes events coming from the Lower
Layer Interface, 11LI.

6-8.1 QUTPUT mac

AR s v i

The OUTPUT machine correspond to the set of all possible calls frosm
the ULI. For each call, an event is specified, together with a CCB.
Apart form the specific evenmt, all information about the parame-
ters, state trassition, etc. are found in the CCE.
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Some events reguire that a transaission 1is regqguired, i.e., a
Transport T_DATA.request is invoked. In any case, an unique routine
is called, the SEED routine. Whether the trassmission is actually
performed or, as ia the case of concatenaticn, not performed, is a
matter of this routine, and is of 80 interest for the SPH reutine.
The SEND routine is one of those which have been previously called
“Group C procedures®,

At the end of the protecol operation, 1f a particular conamection
{CCB) goes into the state STA1, the de~allccation procedures ate
initiated for that control bleck.

PROCEDURE OUT_PRCT (EVENT,CCE)
RETURY z= 0
CASE (EVERT) CF

CH : CALL CNCUT {CCB)
ECN  : CALL RFOUT {CCE)
RCP = CALL ACGUT {(CCB)
MAA  : CALL HMAROUT {(CCE)
MIA  : CALL MIACET {CCB)
RA : CALL RAGUT {CCB)
FNR : CALL FHRCUT {(CCB)
FNP  : CALL FNPOUT {CCE)
DR : CALL DRCUT (CCB)
GT : CALL GTOUT (CCE)
pPT < CALL PTGUT {CCB)
MAP  : CALL HABOUT (CCE)
MIP = CALL MIPGUT {CCB)
ABN  z CALL ABNOUTI {CCE)
RES : CALL RESOUT {CCB)
SET  : CALL SETOUT {CCE)
AB s CALL ABGUT (CCB)
FIN : CALL FIRDUT {CCE)

OTHERYISE = CALL USEEBR {EVENT,CCB)
END of CASE
IF {CCRSTIATE EQ STA1), THEHN
CALL DECHAIN {CCB)
IF {CCBY¥CALL E¢ FALSE), THEH
UCBACTCUT := UCEBACIQUI-1
ELSE ’
UCBACTIN := UCBACTIN-1
ERDIF
GLOBAL_COHNNECTIONS := GLOBAL_CONNECTIIONS-1
iF {(GLOBAL_STATE EQ FLUSHING) AND {GLOBAL_CCHNMECTIOHNS EQ 0)), THEN
GLOBAL_STATE := CLOSING
ENDIF
ENDIF
END of Procedure OUI_PFROT

6.4, 1.1 _CH output event

This event may cnly happen in two states:
T STAT {Closed traasport not connected)

2. STAIC [Closed transport connected)
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PROCEDDRE DROUT {CCB)
RETURN := Imnvalid Request
IF {{CCBSTATE EQ S2a7,/13) OR (CCBSTATE EQ STA104)), THEW
IF {{CCB.DATA EQ "HINE®) OR {[CCB.DATA EQ ?}N0O%), THEN
RETURN == 0
CCBOUTEDU := DT
CALIL SERND {CCB)
ENDIF
ELSE
1F {CCBSTATE EQ STAY9), THER
IP ({(CCBFUFD EQ TRUE) AND {CCBVCOLL E( FALSE)), THERN
RETURN z= 0
CCBOUTPDU :z= DI
CALL SEND(CCB)
ENDIF
EL1SE
IF (CCBSTATE EQ STA15B), THEN
RETURN 2= O
ENDIF
ENDIF
ENDIF
END of Procedure DEOUT

6.4, 110 GT ocutput event

This event may only happen in three states:

1o STA4A (Wait for MAJOR SYNC ACK SPDU)

2o STA7/13 (Session connection is open)

3. STA10A (Wait for S-SYNC-HAJOR.response event)

4, STA15B (After PREPARE, wvwait for BESYNCHRCNIZE)
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PROCEDURE GTCUT {CCE)
BETURN := Invalid Reguest
IF {CCB. TOK_DK EQ TRUE), THEN
IF {CCB.DATA B¢ "HIRE?), THEN
RETURH := 0
ENDIF
ENDIF
1F {RETURN EQ 0), THEN
1F {CCB. TOK_HMK EQ TRUE), THEN
IF {CCB.HARK KE "HINE®), THEN
RETURN := Invalid Reguest
ENDIF
ENDIF
IF (RETURR EQ 0), THEHN
1F {CCB. TOK_SY EQ TRUE), THER
IF {CCB.SYNC HE ®*HINE®), THER
RETURN := Invalid Request
ENDIF
ERDIF
iF {RETUBN E¢ 0), THEN
IF {CCB.TOK_TR EQ TRUE), THEN
IF {(CCB.TERH NE 'HINE®), THEN
BETURN := Invalid Reguest
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
IF (RETURN E¢ 0), THEN
RETURN := Invalid Reguest
IF (CCBSTATE EQ (STA4A GR STA7/13 OR STA10A)), THENW
RETURN z= 0
CCBOUTIPDU := GT
CALL SEND(CCB)
IF (CCB.TOK_DK EQ IRUE), THEN
CCB. DATA == YOURS
ENDIF
IF (CCB.IOK_HK EQ TRUE), THEN
CCB. HARK := YCURS _
ENDIF
iF {CCB- TOK_SY EC TRUE), THEHN
CCB- SYNC := YOURS
ENDIF
IF {CCB. TOK_TR E¢ TRUE), THEN
CCB. TERH := YCURS
ENDIF
ELSE
IF {CCBSTATE EQ STA15B), TEEN
RETURN := 0
ENDIF
ENDIF
ENDIF
END of Procedure GICUI
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6.4, 16 11 PT ocutput event

This event may only happen in four statess

1« STA7/13 {Session connection is cpen)

2. STA9 {¥Hait for S~RELEASE.response event)

3. STAa10A (¥Wait for S-SYINC-HBJOR.response event)

4, STA15B {(After PREPARE, wait for RESYNCHRCHNIZE)

The new tokens assignement 1is stored in CCB.TOK_DK, CCB.TOK_HK,

CCB. TOK_SK and CCB.TCK_TK for Data, Hinor, Hajor and Terminate
token respectively.
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PROCEDURE PTOUT {CCB)
RETURHN := Imvalid Beqaest
IF {CCB.TOK_DK EQ ZRUE), THEW
IF {CCB.DATA HE 9N0O?), THEN
RETURYN == 0
ENDIF
ENDIF
IF {RETURE E¢ 0), THER
IF {CCB.TOK_HMK EQ TRUE), THEW
IF (CCB. HARK Eg ¥'NO%), THEN
RETURN := Invalid BRegquest
ENWDIF c
ENDIF
IF (RETURN EQ 0), THEN
IF {CCB.TOK_SY E¢ TRUE), THENR
IF (CCB.SYNC EQ *HQ°), THEN
RETURN := Invalid Request
ENDIF
ENDIF
IF {(BETURN E¢ 0), THEN
I? {CCB.TOK_TR E¢ TRUE), THEN
IF (CCB-TERM E¢ "HO®), THEHN
RETURN := Invalid Request
ERDIF
ENDIF
ERDIF
ENDIF
I (RETURN EQ 0), THEN
RETURN z= Invalid Bequest
IF (CCBSTATE EQ (STA7,13 OR STAY9 OR STA10A)), THEN
RETURN 2= 0
CCBOUTPDU := PT
CALL SEHND {CCB)
EWDIF
ELSE
IF {CCBSTATE EQ STA15B), THEN
RETURN 2= 0
ENDIF
ENDIP
ENDIF
ENDIF
-END of Procedure PTOUTI

6alo1.12 HAP ountput event

This event may omly happen in two states:
1 STA7/13 (Session connection is open)

2. STA15B {After PEEPARE, wait for RESYHCHRBCRIZE)
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PROCEDURE HMAPQUT {CCB)
RETURN == Invalid Request
IF {CCB.DATA EQ {('HINE? OR *NC?)), THEN
1F {CCB. MARK EC ('BINE?' OR ®NO')), THEN
IF [CCB.SYRC E¢ "HINE®), THEN
RETURN := 0
IF {CCBSTATE EQ STA7/13), THEN
CCBOUTIPDU := HAP
CALL SEND{CCB)
CCBVH := CCBVH + 1
IF {CCBYSC E¢ TRUE), THERN
CCBVA == CCBVH
CCBYSC :z= FALSE
ERDIF
ELSE
IF {CCBSTATE HE STA15B), THEN
RETURN 2= Invalid Request
ENDIF
ENDIF
ENDIF
ENDIP
EREDIF
END of Procedure HAFOUI

6.4.1,13 _HMIP output event

This event may only happen in two states:
1%« STA7/13 {Session connection is open)
2. STA15B (After PHEEPARE, wait for RESYNCHBCRIZE)

PROCEDURE HIPOUT (CCB)
BRETURN := Invalid Eeguest
IF {{CCB.DATA EQ 'HINE?') CR (CCB.DATA EQ 'NC'), THEN
IF {CCB, BARK E¢ *MINE®), THEN
RETURY 2= 0
IF ° (CCBSTATE EQ STA7/13), THEN
CCBOUTPDU == MIP °
CALL SENL {CCB)
CCBVH == CCBVY + 1
i17F (CCBVSC EQ TRUE), THENWN
CCBVA := CCBVH
CCBVSC := FALSE
ENDIF
ELSE
IF {CCBSTATE NE STA15B), THEN
RETURN z= Invalid Regquest
ENDIF
ENDIF
ENDIT
ENDIF
END of Procedure HMIEQOUI
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6ol 114 ABHN output event

This event may only happen in seven states:

1o STALA {Yait for HAJOR SYRC ACK SPDU)

2. STA7/13 {Session commection is oren)

3. STA9A{Hait for 5-RELEASE.response event)

4, STA1T0A {(Wait for S=-SYNC_MAJOR.response event)

5, STAT1A (¥Wait for S~-RESYNCHRONIZE.response event)

6. STA15A {After PREPARE, wait for MAJCR SYRC ACK SPDU)

7. STA15B (After PREPARE, wait for RESYNCHBCNIZE)
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PROCEDURE ABHNOUT {CCB)
EETURN := Invalid Request
IF {CCBFURS EQ TRUE), THEN
IF {(CCBSTATE BQ {STA4A OR STA10A}), THEN
CALL ABSEND
CCBSTATE := STASA
ELSE
IF {CCBSTATE EQ STA7/13) THEN
Ir { {CCBFUACT EQ FALSE) OR {(CCBVACT E{ TRUE)) ,THEN
CALL ABSEHD
CCBSTATE := STAS5A
ENDIF
ELSE
IF (CCBSTATE EQ STA9), THEN
I¥ (CCBF¥UACT E¢ FALSE) ,TIHEN
CALL ABSEND
CCBSTATE := STASA

ENDIF
ELSE
IF {(CCBSTATE EQ STA11a), THEN
RETURN == 0

CALL RESWINNER {CCB)
IF {CCBHIN EQ FALSE), THEN
CALL ABSENTL
CCBSTATE 2= STAa53
ENDIF
ELSE
IF {CCBSTATE EQ STA154), THEN
iF {{CCBFUACT EQ FALSE) CR {(CCBREXTACT EQ TRUE)), THEN
CALL BABSENE
CCBSTATE := STASA
ENDIF
ELSE
IF (CCBSTATE EQ STA15B), THEN
iF {CCBVRSE E(C 9%NQO'), THEN
CALL ABSENL
CCBSTATE := STA6A
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
END of Procedure ABNQOUTI
PROCEDURE ABNOUTI ({CCB)
RETURN 2= 0
CCBOUTPDU := PR-rsS
CALL SEBND({CCBR)
CCBOUTPDU 2= RS=a
CALL SEND{CCE)
CCBYRSP := ABD
CCBYRSPNB := 0
END ¢f Procedure ABNCUT
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6.4, 1,15 RESHUIENER procedure

This procedure implements the algorithm necessary to evaluate the
function SPH—-winner according to what is described im "4.4.2 Defi-

nitions" pag. 123.

For the sake of clarity, it is supposed here that the following
unegualities apply: i

- DISC is greater than INI
- INT is greater than AEBED
- ABD is greater than SET
- SET is greater tham EREST

PROCEDURE RESHINNER
CCBWIN == TRUE
IF {CCBVRSP NE "NO?), THEN
IF {CCB.RESTYPE LT CCBVRSP), THEN
CCBH¥IN := FALSE
ELSE
IF {{CCB.RESTIYPE AND CCBVRSP) EQ °*RBEST"), THERN
IF (CCBPCINT GT CCBVRSPNB), THER
CCBY¥IHN == FALSE
ELSE
IF {{CCBPOINT EQ CCBYRSPNB) AND (CCBVICA EQ FALSE)), THEN
CCBWIN z= FALSE
ENDIF
ENDIF
ELSE
CCBYIN := FALSE
ENDIF
ENDIF
ENDIF
END of Procedure RESHINNER

~

6, 4. 1. 16__RES_output_event

'This event may only happen in five states:

1« STA7/13 {(Session connection is open)

2. STA9 {Wait for S-RELEASE.response event)

3. STA10A {(Wait for S-SYNC_HAJOR.response event)

4, STA11A (Wait for S—-RESYNCHRONIZE.response eveant)

5. STA15B {After PREPARE, wait for RESYNCHRBCNIZE)
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PROCEDURE RESQUT {€CB)
RETURN := Invalid Reguest
iF {{{CCBFUSY OR CCBFUMA) EQ TRUE) AND {CCBFURS EQ TRUE)} ), THEH
IF (CCBPOINT GE CCBYR) , THEH
IF {CCBSTATE EC STa7,13), THEH
IF {{CCBFUACT EQ FALSE) OR {(CCBNEXTACT EQ TRUE)), THEW
CALL RSSEHND
CCBSTATE == STAS3
ELSE
IF {CCBSTATE EQ STAS), THEN
IF {CCBFUACT E¢ FALSE), THEHN
CALL RSSEND
CCBSTATE := STASA
E¥NDIF
ELSE
iF (CCBSTATE EQ STA10A), THEN
CALL RSSEND
CCBSTATE = STASA
ELSE
IF {CCBSTATE EQ STA1iA), THEH
RETURN == 0
CALL EBESWINNER {CCB)
IF (CCBHWIN EQ FALSE), THEN
CALL AESENL
CCBSTATE := STASA
ENDIF
ELSE
IF {CCBSTATE EQ STA15B), THEH
IF {CCBVESP E¢ *NQ'), THES
CALL RSSEND
CCBSTATE := STAb
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
END of Procedure RESOQUT
 PRCGCEDURE RSSENL {(CCB)
RETURN 2= 0
CCBOUTPDU 2= PBR=rs
CALL SEND {CCB)
CCBOUTPDU 2= RS-x
CALL SEND [CCB)
CCBYRSP == RES
CCBYRSPHNB 2= @
END cof Procedure RSSEND

6.4,1.17 SET ouiput_event

This event may only happen in six states:
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i« STA4A {Wait for MAJOR SYNC ACK SPDU)

2. STA7,/13 {(Session conmection is open)

3. STA9 {(Wait for S-RELEASE.response event)

4. STAT0A {Wait for S-SYNC_HBJOR.response event)

5. STA11A {%ait for S-BESYNCHRONIZE.cresponse event)

6. STA15B (After PREPARE, wait for RESYNCHRONIZE)
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PROCEDURE SETQUT {CCB)
RETURN == Imvalid Reguest
1F { {CCBFURS EQ TRUE) AND {{CCBFUACT OER CCBVACT) EQ TRUE)), THEN
IF (CCBSTATE EQ {STA4A OR STA10A)), THEX
CALL HNORBESET
CCBSTATE == STASA
ELSE
iF {CCBSTATE EQ STA7/13) ,THEN
iF {CCBFUACT EQ FALSE) ,TIHEN
CALL NCRMSEI
CCBSTATE 2= STASA
ENDIF
ELSE
IF (CCBSTATE EQ STAS), THEN
IF {({CCBFUACT EQ FALSE) CGR {CCBVACTI EC TRUE)) ,THEN
CALL HNOEHMSET
CCBSTATE := STAS5A
ENDIF
ELSE
IF {CCBSTATE EQ STA11h), THEHN
RETURN 2= 0
CALL RESWINNER {CCB)
1F {(CCBWIN EQ FALSE), THEN
CALL NOBHSEZ
CCBSTATE := STASA
ENDIF
ELSE
IF (CCBSTATE EQ STA15A), THEN
IF {{CCBFUACT B¢ FALSE) CR {CCBREXTACT EQ TRUE)), THEN
CALL NGRMSET
CCBSTATE := STAS5A
ENDIF
ELSE
IF (CCBSTATE EQ STA15B), THEN
IF {CCBVRSP EQ 'NO*), THEN
CALL NCRHMHSET
CCBSTATIE z= STIAb
ENDIF
ENDIF
ENDIP
ENDIF
ENDIF
ENDIF
ENDIF
ENDIP
END of Procedure SETOUT
PROCEDURE HNORHMSET{CCB)
CCBOUTPDU == PR-rs
CALL SEND{CCB)
CCBOUTPDU := BRS=s
CALL SERWND{CCB)
CCBYRSP := SET
CCBVRSPNB == CCBPCINT
END of Procedure NGRMSET
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HoUs, 1,18 AB output event

This event may happen in all states except:
1. STAIC {Closed transport connected)
2. STA16 {¥Wait T-DISCUONNECT event)

PROCEDURE ABCUT {CCE)
RETURN 2= Imnvalid Request
IF { {CCBSTATE NE (STA1C OR STA16)), THEN
RETURN := 0
IF {CCBSTATE EQ STA1B), THEHN
CALL T_DISC ({CCB)
CCBSTATE := SIA1l
ELSE
CCBOUTPDU 2= AE~-nr
CALL SEND{CCB)
CCBSTATE := STA1S
ERDIF
ENDIF
END of Procedure ABGUT

6-4,1.13_ _FIN output event

This event may only happen in three states:
1« STA7/13 (Session connection is open)
2. STA9 {(Wait for S—-BELEASE.response event)

3. STA15B (After PREPARE, wait for RESYNCHRGNIZE)
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PROCEDURE SETCUT {(CCBH)
RETURK :z= Iamvalid Reguest
IF {{CCBFURS EQ TRUE) AND {{CCBFUACT OR CCBVACT) EQ TRUE)), THEN
IF (CCBSTATE EQ {STA4A CR STA10A)), THEN
CALL KOBHMSET ’
CCBSTATE := STASA
ELSE
IF {CCBSTATE EC STaA7/13),TIHEN
Ir {CCBFUACT EQ FALSE) ,THEN
CALL KCRHSET
CCBSTATE := STASA
ENDIF
ELSE
I¥ (CCBSTATE EQ STAS), THEHN
IF {((CCBFUACT EQ FALSE) CR {CCBVACI EC TRUE)) ,THEN
CALL HOBHSET
CCBSTATE := STAS5A

ENDIF
ELSE
IF (CCBSTATE EQ STA11R), THEN
RETURN == 0

CALL RESWINNER {CCB)
i¥ {CCBYIN EQ FALSE), THEN
CARLL HOBHSET
CCBSTATE == STASA
ENDIF
ELSE
IF {(CCBSTATE EQ STA15A), THEN
IF { {CCBFUACT E¢ FALSE) CR {CCBREXTACT EQ TRBRUE)), THEN
CALL NCRHSET
CCBSTATE := STASA
ENDIF
ELSE
IF (CCBSTATE EQ STA15B), THER
iF {CCBYRSP EQ 'NO'), THEN
CALL NCRHMSET
CCBSTATE == STIAb
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF
END of Procedure SETOUT
PROCEDURE HNORMSET{CCB)
CCBOUTPDU := ER-rs
CALL SEND{CCB)
CCBOUTPDU := ES~-s
CALL SEWND{CCB)
CCBYERSP := SET
CCBYRSPNB :z= CCBPCINT
END of Procedure HOERHSET
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6o U4s 1618 AB output event

This event may happen in all states except:
1. STAIC (Closed transport connected)
2. STA16 {¥ait T-DISCONNECT event)

PROCEDURE ABGUT (CCE)

RETURN z= Invalid Request
IF {{CCBSTATE NE (STA1C OR STA16)), THEN
RETURN := 0

IF {CCBSTATE BEQ STA1B), THEN
CALL T_DISC {CCB)
CCBSTATE 2= STA1

ELSE
CCBOUTPDU 2= AE-nr
CALL SEND{CCB)
CCBSTATE := STAG

ENDIF

ENDIF
END of Procedure ABCUT

6:4,1.19 _FIN outpui_event

This event may only happen in three states:
1« STA7/13 (Session connection is open)
2. STA9 (¥Wait for S—RELEASE.response event)

3. STA15B (After PREPARE, wait for RESYNCHRGNIZE)
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PROCEDURE FINCUT {CCER)
RETURN := Invalid Reyuest
IF {CCBSTATE EQ (STA7/13 ©R STA15B)) , THEN
IF {{CCB-DATA EQ {"MINE? QR PNG')y ), THEE
IF  {{CCB.HMARBK EQ (*MINE®* OR *HO')), THEW
IF  ({CCB-SYNC EC {"MINE® CR *NO?)) ., THEN
iF ((CCB.TERM EQ {"MINE' OR 'NOY)), THEW
EETURN == 0
I¥ {(CCBSTATE EC STA7/13), THEN
CCBOUIPDU := Fi-mr
CALL SEND {CCB)
CCBYTHER 2= FALSE
CCBSTATE := ST43
ENDIF
ENDIF
ENDIF
ENDIF
ENDIF¥
ELSE
ir (CCBSTATE E¢ STAS), THEN

IF  {{CCB.DATA AND CCB.MARK AND CCB.SYNC AND CCB-TERH) EQ 'NO),THEF

RETURY == §
CCBOUTPDU := FN-nr
CALL SERD{CCE)
CCBYIRRE = FALSE
CCBYCOLL = TRUE
CCBSTATE 2= STAS
ENDIF
ENDIF
ENDIF
END of Procedure FINQUT

6:4.3.20 _SEND Erocedure

The SEND procedure performs the transfer of Protocol Data Usits by
means of a T-DATA.request.

The actual transfer {i- g, invoking the T-DATA.request pximiéive)
bay not happem in case of concatenation. The decision is based on
the tvo variables CONC and DELIVER which are defined ia the CCB,

As the encoding algorithm of a PDU depends on the character-
istics of the implementation language, ac explicit descrigpgtion is
given here of how the encoding is performed. However, all necessary
information is conmtained in the CCB hefore any encoding operation
is started. The CONC variable is used by the eamcoding routine to
decide how to structure the buffer which has to be delivered to the
transport layer. The ENCODE routine cannot ke described here, its
characteristics being dependent on the implementation language.
Hower, the encoding algorithm is described in "3, 4.4 Concatenation®
pags 25 of "First Part.” For each legal SPDU, the ENCODE routine
uses certain fields of the CCB related to the comnection. The list
of valid SPDUs, fields and CCB values is given ia ¥6,.,7 Not formally
described parts® pag, 238,
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It is assumed here that, after the encoding routine bhas been
called, the field CCBTRABS contains the address of the buffer to be
delivered to the transport layer, and TRABSLEN contains the leagth
of that tuffer,

PRCCEDURE SEND

CALL ERCODE {CLB)

IF {({CCBOUTPDU E¢ ( PR CR &B )}, THEN
CALL T_EXDATA {CCR.TCEP,CCB.REF,CCB. TRANS, TRANSLEN)

ELSE
1F {(CONC EQ "HO®') OR ({DELIVER EQ °YES?®}}, THER

CALL T_DATA {CCB. TCEP,CCB. REF,CCB-TRANS, TRANSLEH)

ENDIF

ENDIF
EED of PHOCEDURE SERD

6. 8.2 IEPUT machine

The INPUT machine corresgponds to the set of all possible calls to
the SPH by the LLI (see also %6.5 Lower layer interface® pag. 229).
For each «call, an event is specified, together with a CCB. Apart
from the specific event, which is indicated im the call, all infor-
mation about the parameters, state, etc. are supposedly found in
the CCB.

Host of the events caused by the arrival of a Protocol Data Unit
(PDU) require an indication to be delivered tc the Session user,
This is done by mneans of a c¢all to the MNESSAGE routime, and by
indicating im the text of the message the type of indication to be
delivered. It is supposed that all those parameters which pertain
to a given indication are actually delivered to the SS-user. The
list of parameters comtained in any indication is specified in "2.0
Session Service® pag., 7 in ®"First Part.”

%hen the protocol message processing is terminated, if the state
of the «connection is STA1, then the related CCB is de-allocated.
Then, if this means that the last session connection has been
closed, and the GLOBAL_STATE variable indicates FLUSBIBEG, the clos-
ing procedures are initiated, the Local Hanagement System |is
alerted, and the session layer closes operations.
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PROCEDURE I1¥_PROT {EVEHT ,CCB)
CASE ([EVEET) c¢F

4B : CALL ABIN {CCB)
AR : CALL ABIE{CCB)
AC : CALL ACIN(CCB)
CH : CALL CHIN(CCE)
DT : CALL DTIN (CCB)
D 3 CALL DHIW{CCB)
F¥ : CALL FNIN(CCB)
GT : CALL GTIHN{(CCB)
MAA : CALL HAAIN(CCB)
HAP : CALL HAPIN (CCB)
4IA : CALL HIAIN (CCB)
MIP : CALL HIPIN({CCB)
NF : CALL NFIN(CCB)
PT : CALL PTIN{CCE)
PR : CALL PRIN(CCB)
RA 3 CALL RAIN({CCB)
RS : CALL RSIN{CCB)

EBD OF CASE

IF

{CCBSTATE EQ STA1), THEN

CALL DECHAIN {CCB)
iF {CCBVCALL EgQ FALSE), THEN

UCBACTOUT := BCEACTOUT-1

ELSE

UCBACTIN := UCBACTIN-1

ENDIF
GLOBAL_CONNECTIOHS := GLOBAL_CONNECTIONS-1
IF  ({GLOBAL_STATE EQ FLUSHING) AND {GLCBAL_CONBECTIONS EQ 0)), THEN

GLOBAL_STATE := CLOSIHNG
BRETURN == @
CALL SEARCH {GCECHAIE,’HEXT')
DO HHILE (RETURY E¢ 0)
TEXT := Sessionm Layer Closed
CALL HMESSAGE (GCBﬂSER,TEXT)
CALL SEARCH (UCBCHAIR,‘HEXT’)
ENDDO
TEXT := Session Layer De-activated
CALL MESSAGE ('LHS'ﬂ$EXT)
GLOBAL_STATE 2= QFF '

/% Deallocate Bemory areas

ENDIF

ENDIF
END of PROCEDURE IH_PROT

628:2.1 AB procedure

D i 27 e < e

This procedure is invoked when either
Accept PDU is received.

an Abort PDU or

The receptiom of this PDU is valid in all states.

Specs
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PROCEDURE ABIHN{CCB)
CALL T_DISC {CCE)
CCBSTATE == STA1
IiF {CCBIEBEDU EQ AB), THERN
17 {CCBSTATE HE {STA9C COR 8TA16)), THEH
TEXT == Abort Indicatice
CALIL HESSABGE {CCBUSER,TEZLT)
ENDIF
ENDIF
EBD of PROCEDURE ABIN

6.84-2.2 _AC procedure

This procedure is invoked when an Accept PDU is received, All
parameters related to the session connection are stored im the CCB.

The reception of this PDU is only valid in the following states:
- STAIC {Idle Transport Cosmnected)
- STAZ2R {Wait for ACCEPT SPDU)

- STA16 (Wait for T-disconsect.iadication)

PROCEDURE ACIE {CCB)

IF {(CCBSTATE EQ STA2hR), THEWN
TEYT 2= Connect Confirmation
CALL EESSAGE {CCBUSER,IEBIT)
CCBYA == CCB.IH_HEUHNBER
CCBYH 2= CCBYA
CCRBYCALL z= FALSE
CCBYRSP? 2= HO
CCBSTATE == STAT/13

ELSE
IF {CCBSTATE EQ STA1C), THEN
CALL TDISC
CCBSTATE == STA1
ELSE

IF {CCBSTATE NE STA16), THER
CALL BEUTER {CCE)
ENDIF
ERDIF
ENDI¥®
END of PBOCEDURE ACIN
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PROCEDURE PROTER {CLB)
CCB.REASOR 2= Protocol Error
CALL OUT_PROT {2B,CLE)
CCBSTATE 2= STA16
CALL DECHAIN {CCB)

CALL CHAIN (CCB,FROZCHAIER)

END cf Procedure PROTER

6.8, 2.3 €Y procedure

This procedure 1is invgked when a Connect EDU is received. a1l
parameters related to the session coanection are stored in the CCB.

The reception of this PDU is only valid inm the following states:
- STAIC (Idle Transport connected)

- STA16 {(Wait for T-discommect.indication)

PROCEDURE CHEINI{CCH)
iF {CCBSTATE EQ STAIC) , THEX
IF {CCBYICA EQ TRUE), THEN
CALIL SEABCH {UCBCHAIER,CCBUSEER)
IF {RETURN E¢ 0), THENW
CARLL DECHAIN (IHCHAIN,CCB)
CALL CHAIW {CCECHAIN{UOLB) ,CCB)
TEXT == Conpect Indication
CALL HESSAGE (CCBUSER,TEXT)
CCBSTATE == S7TA8
ELSE
CCBOUTPDYU z= RF-ar :
CCBTDATA := User not connected at SSAP
CALL SEND ({L£CB) .
CCBSTATE z2= STA?é
ENDI?
ELISE
CALL T_DISC {CCB)
CCBSTATE 2= S5T31
ENDIF
ELSE
I7 {CCBSTATE HBE STA16), THEHN
CALL BBCTERE {CCE)
ELSE
CALL T_DISC (CCB)
CCBSTATE 2= STa1
EWDIF
ENDIF
END of PROCEDURE CHEIH
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6,0, 2,4 DT procedurse

This procedure is iavoked shen a Data PDU is received. BAll parame-
ters related to the session compection are stored ia the CCB.

Incoming data are addressed by the NEHDATA field of the CCB.
Data are passed directly to the 5SS user if the CCBRECEIVE field is
set to *YES'. Otherwise they are engyueued im the CCBINDATA chain.
In case of error, data are purged.

The reception of this PDU is only valid in the followiang states:

- STAIC {Idle Trassporit Conaected)

- STA3 (Jait for DISCOHNECT 5PLDU)

- STAL4A (Wait for BAJOR SYEC CONFIBHMATION SFEDO)

- STASA {¥Wait for RESYHCHRONIZE ACK SPDU - mo collision)

- STAG {Hait for RESYNCHEOHNIZE ACK SPDU =-collision)

- STA7/13 {Session coznection is open)

- STA154 {After PREPABE, wait for HAJOR SYHC CONFIRHATION SPDU)
- STA158B {After PREPARBE, wait for BESIBCHRCHNIZE SPDU)

- STA16 {Hait for T-discommect.indication)
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SDURE DTIR{CCB)
{CCBSTATE EQ (ST34a OR STA15h)), THEH
iF {CCBFUFD EQ TRUE), THEH
IF {CCBRECEIVE E¢ %HO®), THEN
CALL CHAIN (BEHDATA,CCBIHNDATA)
TEZIT := Incoming Data
CALL MESSAGE ({CCBUSER,TIEZT)
ELSE
TEXT := Data available /% Data are passed to the ss user %/
CALL HESSAGE {CCBUSER,TEXT)
CCBRECEIVE := HNC
CALL DELETE (NEWLDATA)
NEWLEHGTH := CCBTHAX. LENGTH - CCBZDATA_AVAILABLE
CALL GETBLOCK (HEWLEHGIH)
IF {BRETURN EQ 0), THEW
CALL ENBLRCY ({CCB.REF,POINTER,HEWLENGTH)
CCBIDATA_AVAILABLE :=:= CCBTHAX.LERGTH
ENDIF
ENDIF
ELSE
CALL PROTER ({£CB)
ENDIF
SE
IF {CCB. DATA NE "HIHNE?®), THEHW |
IF ({{CCBSTATIE EQ STA3) AND (CCBVCOQOLL E{ FALSE)) OR {CCBSTATE EQ STA7/13)),
ir {CCBRECEIVE EQ °*EQ"), THEH |
CALL CHAIY {(MEYDATA,CCBINDATA)
TEXT 2= Incoming Data
CALL HESSAGE {CCEUSER,TEXT)
ELSE
TEXT := Data available /#% Data are passed to the ss user %/
CALL MESSAGE {CCBUSER,TEIT)
CCBRECEIVE := HQ
CALL DELEZE (HEWDATA)
NEYMLENGTH := CCBTHAX.LENGTH - CCPRIDATA AVAILABLE
CALL GETIBLCCK {NEWLEHGIH) -
IF (RETURN EQ 0), THEN -
CALL ENBLRCY {CCB.REF,POIHTER,BEWLENGTH)
CCBTDATA_AVAILABLE := CCBTIHAX.LENGTIH
ENDIF
EHDIF
ELSE
IF {CCBSTATE ®E (STAS5A OR STAG6 OR STA15B OR STA16)), THEH
CALLI PRCTER {CCB) X
ENDIF
EHDIF
ELSE
CALL BRCTER (CCB)
ENDIF
ADIF
of PROCEDURE DTIH
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6.,4.,2.5 DN procedurs

This procedure is invoked when a Disconmect PDU is received,
The reception of this PDU is only valid ip the following states:
- STAIC {Closed tramsport comnected)
- STA3 {Wait for DISCOBRHECTI SPDU)
- STA9 {¥ait for S-RELEASE.response)

- STA16 {(Wait for T-disconmect.indication)

PROCEDURE DHEIN (CCB)
IF {CCBSTATE E( STA1C), THEH
CALL T_DIsSC {CCB)
CCBSTATE := STIA1
ELSE
IF (CCBSTIATE EC STA3), THEN
TEXT := Belease Confirmation Positive
CALL MESSAGE ({CCBUSEER,TEIT)
1F {CCBYTRE EQ FALSE), THE
CALL T_DISC {CCB) :
CCBSTATE := SZ41
ELSE
CCBSTATE z= STAIC
ENDIF
ELSE
IF {CCBSTATE EQ STA9), THER
IF {CCBVCALL E¢ TBUE), THEN
TEXT 2= Release Confirmation Positive
CALL MESSAGE (CCEUSER,IEXT)
ELSE
CALL PBCTER{CCE)
EHDIF
ELSE
IF (CCBSTATE NE STA 16}, THEN
CALL PBOTER{CCE)
ENDIF
EWDIF
ERDIF
EWDIF
END of PROCEDURE DHIN

6.4, 2.6 FU procedure

This procedure is invoked when a Finish PDU is received.
The reception of this PDU is omly valid in the followiag states:

- STAC {(Idle Tramsport Connected)
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ZDURE DTIN{CCB)
{CCBSTATE EQ (ST24a OR 572153)), THEX
iIF {CCBF¥UFD EQ TRUE), THEER
IiF {CCBRECEIVE EC vHQ%} , THEH
CALL CHAIY ({REYDATA,CCBIEDATA)
TEXT := Iacoming Data
CALL MESSAGE {CCBUSER,TEZXT)
ELSE '
TEXT 2= Data available /% Data are passed to the ss user &/
CALL HBESSAGE {CCBUSER,TEXT)
CCBRECEIVE := NG
CALL DELETE {HEYLATA)
NEWLENGTH 2= CCBTHAXZ. LEHGTH - CCBTDATA_AVAILABLE
CALL GETBLOCE ({HEWLEHGTH)
IF {BETURN EQ 0), THEWM
CALL ENBLECY (CCR.REF,POINTER,NEYLEHGTH)
CCBIDATA_AVAILABLE := CCBTHAXZ.LENKGTH
ENDIF
ENDIF
ELSE
CaLL PROTER (LCBRB)
ENDIF
SE
IF {CCB. DATA HNE "HINE®), THEW
IP {{{CCBSTATE EQ STA3) AHND {(CCBVCQLL E{ FALSE)) OR {CCBSTATE EQ STB?/?B)),;
ir {CCBBECEIVE EQ *HO®*), THEHE
CALL CHAIN {NEWDATA,CCBINDATA)

TEXT := Incoming Data
CALL MESSAGE {(CCEUSER,TEILT)
ELSE

TEXT := Data available /% Data are passed to the ss user %/
CALL MESSAGE {CCBUSER,TEXT)
CCBRECEIVE := NGO
CALL DELETE {(HEHDATA)
NEYLENGTH := CCBTHAX.LENGTH - CCPREIDATA _AVAILABLE
CALL GETIBLCCK {(NEHWLEHGTIH) -
IF (RETURN EQ 0), THEN -
CALL ENBLRCY {CCB.REF,POIBTER,NEHLENGTH)
CCBTDATA_AVAILABLE := CCBTIHAX-.LENGIH
ENDIT
ENDIF
ELSE
IF {CCBSTATE BE {STA5A OR STA6 OR STA15B OR STA16)), THEHN
CALI PRCTER {CCB)
EWDIF
ENDIF
ELSE
CALL PRCTER {CCB)
ENDIF
IDIF
of EFROCEDURE DTIH

209 7 1




OSIBIDE Session Layer

6.4-2-5 DN procedure

This procedure is invoked whenm a Disconnect BDU is received,
The reception of this PDU is omly valid in the following states:s
- ST41C {Closed tramsport comnected)
e STA3 {HWait for DISCUOBHECT SPDD)
- STAY [¥Wait for S-RELEASE.response)

- STA16 (¥ait for T-disconmect.indication)

PROCEDURE DHIN{CCB)
1F {CCBSTATE EC STA1C), THEW
CARLL T_DISC {CCB)
CCBSTATE z= S1A1
ELSE
IF (CCBSZATE E{ STIA3), THEW
TEXT = Belease Confirmation Positive
CALL MESSAGE {CCBUSEER,TEIT)
1¥ {CCBYTRR EQ FALSE), THER
CALL T_DISC {CCB)

CCBSTATE := ST41
ELSE
CCBSTATE 2= S5TA1C
EWDIF
ELSE

IF {CCBSTATE EQ STA9), THER
IF {CCBYCALL E¢ TIBUEBE), THEW
TEIT := Release Confirmation Positive
CALL HESSAGE {CCEUSER,TEXT)
ELSE
CALL PECTER{LCH)
EHDIF
ELSE
IF {CCBSTATLE HE S53A jé)ﬁ THEH
CALL PEOTER{CCLE)
EHDIF
ENDIF
ENDIF
ENDIFE
END of PREOCEDURE DHIN

6o4- 2.6 _FN procedure
This procedure is invoked when a Finish PDU is received.
The reception of this PDU is omly valid iz the following states:

- STAIC [Idle Tramsport Coannected)
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PRBOCEDURE GTIN {CCB)
I¥ (CCBSTATE HE {STA1C OB STa1i16), THEH
1F (NOT{ (CCB-DATA HE YQURS) AND (CCB.IR_DT EQ TRUE))), THEN
1F {¥OT { {CCB. HARK NE YOURS) AND {CCB. IN_HK EQ TRUE))), THEN
IF (NOT{({CCB.SYNC NE YOURS) AND (CCB.IN_SY EQ TRUE))), THEN
IF (NOT ({CCB-TERM NE YOURS) AND {CCB. IN_TR EQ TBUE))), THE¥
IF (CCBSTATE EQ (STAYA OR STA7/13 OR STA 154) ), THEH
TEXT = Give Tokens Indication
CALL BESSAGE (CCBRUSER,TEXT)
IF {CCB.IN_DT EQ TRBUE), THEER
CCB.DATA := °*MINE®
ENDIP
1¥ (CCB. IN_HK EQ TRUE), THEHR
CCB.HARE := *BHINE®
ENDIF
IF {CCB.IN_SY E¢ TRUE), THEE
CLB.SINC := *MIBE® -
ENDIF )
IF {CCB. IN_TR EQ TRUE), THENM
CCB-TERE := 9HINE®
ENDIF
ELSE
IF (CCBSTATE NE (STAS5A OR STA6 OB STA15B OR STA15C)), THEN
CALI PRCTER ({CCB)
ENDIF
ENDIP
ELSE
CALL ERCIEE (CCB)
ENDIF
ELSE
CALL PBCTER {CCE)
ENDIF¥
ELSE
CALL PROTER {CCB)
ENDIF
ELSE
CALL PRGCTEBR (CCB)
ENDIF
ELSE
AF (CCBSTATE EC STA1C), THEN
CALL T_DISC (CCE)
CCBSTATE := S7TA1
ENDIF
ERDIF
END of PROCEDURE GTIH

6:4:2.8__HAA_procedure
This procedure is invoked whem a Major Ack PLU is received.

The reception of this PDU is omly valid im the following states:
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- STA4A {Wait for HAJOR SYNC COHFIBHATICH SEDU)

- STASA (Halt for RESYNCHBCHIZE ACK SPDU - no collzszon)

- STAG (Halt for BES!ECBﬁﬂsle ACS SPDU -c011151on)

; ‘NSTA1SA {After PBEPABE, Sazt for HAJOR SYBC CCH?IBH!TION S?DU)
- ’STA1‘B (After PBEPARE, Halt for BESYBCBBCHIZE SPDU) -

- STA15C (After PREPARE, Halt for BESYNCBBCNIZE ACK SPDB)

- STA16 (Wait for T-discompect.indication)

PROCEDURE HMAAIN({CCB)
IF (CCBSTATE HE ({STAS5A CE STAS OB STA15B OR SIA15C CR 8TA16)), THEN
IF {CCBPCINT EQ {CCEVE - 1)}, THEN -
IFP {CCBSTATE BEQ STAUA), THEH
IF {(CCB.TREX EQ FALSE), THER
TEXT := Sync Major Confirmation
CALL HESSAGE {CCEUSER,TEXT)
CCBYACT == CCBVNEXTACT
CCBYER = CCEVH
CCBYA == CCBVH
CCBSTATE := STAT/13
ELSE
CALL PROTER(CCE)
ENDIF
ELSE
IF {CCBSTATE ECQ STA15A), THEN
IP ({CCBFUACT EQ FALSE) OR (CCBVNEXTACT EQ TBUE)), THEW
TEXT := Sync Hajor Confirmation
CALL MESSAGE {CCBUSER,TEXT)
CCBYACT 2= CCBVYNEXTACT
CCBVER = CCBVH
CCBVA := CCBVH
CCBSTATE := STAT/13 _
CALL RECALI ({CCB)
ELSE
CALI PRCTEER {CCB)
ENDIF
ELSE
CALI PRBCTER (CCE)
ENDIF
ELSE
CALL PEOTER {CCB)
ENDIF¥
ENDIF
ENDIF
END of PROCEDURE HAAIR
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PROCEDURE GTIH{CCB) , ,
IF {CCBSTATE NE (STAIC CR S5Ta16), THEHN
IF {NOT { (CCB-DATA HNE YOURS) AND {CCB.. IH_DT EQ TRUE))), THEE
IF (BOT {{CCB- HAEK NE YOURS) AND (CCE.IN_MK EQ TRUE))), THEN
IF [NOT{{CCB.SYNC NE YOURS) AND (CCB.IN_SY EQ TRUE))), THEN
IF (NOT ({CCB.TERM NE YOURS) AND (CCB.IN_TR EQ TRUE))), THEW
IF (CCBSTATE EQ (STA4A OR STA7,13 OR STA 15A)), THEH
TEXT == Give Tokems Indication
CALL HESSAGE (CCBUSER,TEXT)
IF {CCB.IN_DT E¢ TRUE), THESR
CCB.DATA := °*MHINE®
ENDIF
I¥ (CCB. IN_HK E¢ TRUE), THEN
CCB.BARE = "HINE®
ENDIF
IF {CCB.IN_SY EQ TRUE), THER
CCB.SINC := %HIHE®
ENDIF o
IF {CCB. IN_TR EQ TRUE), THEHN
CCB-TERE := °*BINE®
ENDIF
ELSE
IF (CCBSTATE NE (STAS5A OR STA6 OB STA15B OR STA15C)), THEHN
CALI PRCGTEE {CCB)
ENDIF
ENDIP
ELSE
CALL ERCTIER (CCB)
ENDIF
ELSE
CALL PBCTIER {CCE)
ENDIF
ELSE
CALL PROTER (CCBE)
ENDIF
ELSE
CALL BRGCTER {CCB)
ENDIF
ELSE
IF {(CCBSTATE E¢ STA1C), THEN
CALL T_DISC (CCE)
CCBSTATE := STA1
ENDIF
ENDIF
END of PROCEDUERE GTIN

6:4:2.8__HAA_procedure
This procedure is invoked whem a Hajor Ack PLU is received.

The reception of this PDU is only valid im the following states:
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~ STAUA (Wait for HMAJOR SYNC CONFIRMATICN SPDU)

- STASA (Rait for stxxcaacszzs ACK SPDU - Bo collision)

- STA6 (Wait for azszxcaaaxzzs Acx SEDO -colllslon)

- ;sma153 {After PEEPABE, valt for HAJOR szsc ccurlnnarxox 'SPDU)
- :STA1‘B {(After PBEPARB, vait for BESYBCHHCBIZE SPDU)

—  STA1SC (After PREPARE, wait for Basxncagcuxzz ACK SPDU)

- STA16 (¥ait for T-discomnect.indication)

PROCEDURE HAAIN{CCB)
IF (CCBSTATE HE ({STASA CR STAS OR STA15B OR STA15C OR STA16)), THEN
IF {(CCBPCINT EQ (CCEVE - 1)), THEW
IF {CCBSTATE EQ STA4A), THEN
If (CCB.TIREX EQ FALSE), THEN
TEXT := Sync Hajor Confirmation
CALL HESSAGE {(CCEUSER,TEXT)
CCBVACT 2= CCBVHREXTACT
CCBVE = CCEVE
CCBYA == CCBVA
CCBSTATE := STA7/13
ELSE -
CALL PBOTER{CCE)
ENDIF¥
ELSE
IF {CCBSTATE EQ STA15A), THER
IF ({CCBFUACT EQ FALSE) OR (CCBVNEXTACT EQ TRUE)), THEW
TEXT == Sync Major Confirmation
CALL RESSAGE (CCBUSER,TEXT)
CCBVYACT 3= CCBVHEXTACT
CCBVR := CCBVH
CCBVA := CCBVH
CCBSTATE := STA7/13
CALL RECALL (CCB)
ELSE
CALL PRCTER ({CCB)
ENDIF
ELSE
CALL PBCTER ({(CCE)
ENDIF
ELSE
CALL PROTER ({CCB)
ENDIF
ENDIF
ENDIF v
END of PROCEDURE HAAIN
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b.4.2.,9 HAP procedure

This procedure is invoked whea a Major Sync EDU is received.
The reception of this PDU is only valid in the following states:
- STASA (Wait for RESYNCHRONIZE ACK SPDU - no collision)
- STA6 (Wait for BESYNCHBONIZE ACK SPDU =-ccllision)
- STA7/13 [Session conmection is open)
- STA15B {After PEEPARE, wait for RESYNCHRCNIZE SPDU)
- STA15C (After PBEPARE, wait for RESYNCHRCNIZE ACK SPDU)

- STA16 (¥Wait for T-disconmect.indication)

PROCEDURE HAPIH {CCB)
IF {CCBSTATE NE S5TA16), THEN
IF {{CCB.DATA AND CCB.HMARK AMND CCB.SYEC) HE ®HQ'), THEN
IF ({CCBFUACT EQ FALSE) OR (CCBVACT EC TRUB)), THEN
IF (CCBSTATE NE (STAS5A OR STA6 OR STA15B OR STA15C)), THEN
IP {CCBSTATE E¢ STA7/13), THEN
IF {CCBPOINT EQ CCBVM), THEN
TEXT := Sync Hajor Indication
CALL MESSAGE {CCEUSER,TEXT)
IF {CCBFUACT EG TRUE), THEN
CCBVYNEXTACT z= TRUE
ENDIF
CCBVY 2= CCBVH + 1
IF {CCBYSC EQ FALSE), THERN
CCBVA := CCRBVH
ENDIF
CCBSTATE := STA10A
ELSE
" CALL PBOTER(CCE)F
ERDIF
ELSE
CALL PRCIER{CCBE)
ENDIF
ENDIF
ELSE
CALL PROTER {CCB)
ERDIF
ELSE
CALL PECTER{CCE)
ENDIF
ENDIF
END of PROCEDURE BAPIHN

Specs 215 /1




OSIRIDR Sessiom Layer

R - ey GBI

This procedure is invoked whem a Himor Ack PLU is received.
The reception of this PDU is only valid in the following states:
- STA3 {¥Wait for DISCOMNHNECT SPDU)
- STAGA {#ait for HAJOR SYNC CONFIRHMATION SPDU)
- STASA (ﬁqit for RESYNRCHBCNIZE ACK SPDU = mno collision)
- STA6 (Hait for RESYBCHRONIZE ACK SPDU -collisionm)
- STA7/13 (Session connection is open)
- STA152 {(After PREPARE, wait for MAJOR SYNC CCNFIRMATICH SPDU)
- STA15B {After PREPARE, wait for RESYNCHRCRIZE SPDU)
- STA15C {(After PREPARE, wait for RESYNBCHRCHNIZE ACK SPDU)

- STA16 (¥Wait for T-disconmect.iamdication)

PROCEDURE HIAIN{CCB)
IF [CCBSTATE HE STA16), THEHN
IF ((CCB.FU_SY EQ TRUE) AND {CCBVSC EC FALSE)), THEX
IF¥ {{(CCBFUACT EQ FALSE) OR {CCBVACT EQ TRUE)), THEN
IF (CCBSTATE EQ {(STA3 OR STAULUA OR STA7/13 OR STA154)), THEE
IF ({CCBPOINT GT CCBVH) AND (CCBPGCINT LE CCBVA)), THEN
TEXT := Sync Hinor Confirmation
CALL HESSAGE {CCBUSER,TEXT)
CCBYA := CCBPOIHNT #+ 1
ELSE
CALL PRCTIER {CCB)
ENDIF
ELSE -
IF (CCBSTATE MNE (STA52 OR STA6 OR STA15B OR STA15C)), THEN
CALL EBGCTER ({CCBH)
EWDIF
ENDIF
ELSE
CALI PROTER {[CCB)
ENDIF
ELSE
CAL PROTER (CCB)
ENDIF
ENDIF
END of PROCEDURE HIAILN
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bals2co11__MIP procedure

This procedure is invoked when a Minor Symc EDU is received.
The reception of this PDU is only valid in the following states:
- STASA (Wait for RESYRCHRBCNIZE ACK SELU - no collision)
- STA® ({Wait for RESYNCHRONIZE ACK SPDU -collision)
- STA7/13 ({Session connection is open)
- STA15B {After PHEEPARE, wait for RESYNCHRCNIZE SPDU)
- STA15C ({(After PREPARE, wait for RESYNCHRCNIZE ACK SPDU)

- STA16 (Wait for T-discomnect.indication)

PRCCEDURE HIPIN{CCE)
iF {CCBSTATE NE STA16), THEN
IF {(CCB.DATA NE "MINE") AND (CCB.SYNC EC 'YOURS®)), THEN
IF {((CCBFUACT EQ FALSE) OR (CCBVACT EQ TRUE)), THEN
IF {CCBSTATIE EQ STAa7,/13), THEN
IF {CCBPOIRT EC CCBVH), THEN
TEXT := Sync Hinor Indication
CALL MESSAGE {CCBUSER,TEIT)
CCBYH := CCBVH + 1
IF {(CCBVSC E¢ FALSE), THEN
CCBVA == CCBYH
CCBVSC := TRUE
ENDIF
ELSE
CALL PRCTER {CCB)
ENDIF
ELSE
IF (CCBSTATE NE (STAS5A OR STA6 CR STA15B OR STA15C)), THEH
CALL ERCIER {CCB) ‘
ENDIF
ENDIF
ELSE
CALL ERQTER {CCB)
ERDIF
ELSE
CALL PRCTER {CCB)
ENDIF '
ENDIF
END of PROCEDURE HIPIN
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6. Us20.12 _NF_procedure

This procedure is invoked when a Not Finished PDU is received.
The reception of this PDU is omly valid in the following states:
- STAIC {Closed transport conaected)
- STA3 {(¥Wait for DISCOHNHECT SPDU)
- STA15B {After PREPARE, wait for RESYNCHRCHIZE SPDU)

- STA16 {Wait for I-disconpect.indication)

EBCCEDURE HNFIN {CCE)
IF {CCBSTATE HE STA16), THEN
IF {CCBSTATE EG STAIC), THEN
CALL T_DISC {CCE)
CCBSTATE == STA1
ELSE
IF {CCB. FU_TR EC TRUE), THEH
IF (CCBSTATE EQ {STA3 OR STA15B)), THEN
TEXT := Release Confirmation HNegative
CALL HMESSAGE {USER,TELT)
IF {CCBSTATE E{ STA3), THEN
CCBSTATE == STAT/13
ENDIF
ELSE
CALL PRCTER {CCB)
ENDIF
ELSE
CALL FBOTER {CCE)
ENDIF
ENDIF
ENDIF
END of PROCEDURE RFIN

6. 4.2, 13 PT procedure

This procedure is invoked when a Please Tokens PDU is received.
The reception of this PDU is only valid in the following states:
- STAIC {Idle Transport Connected)
- STA3 {¥ait for DISCCHEHNECI SPDU)
- STAUA (Wait for HAJOR SYNC CCHFIRNATION SEDU)
— STASA (¥ait for RESYNCHBONIZE ACK S5PDU - no collision)

- STA6 {Wait for RESINCHRONIZE ACK SPDU -collision)
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5TA7,13 (Session coumection is ogpen)

STA15K {Lfiter PREPARE, walit for HMAJOR SYRC CCHFIRHATION SPDU)
STA15B {after PREFAKE, wait for RESYNCHECHNIZE SPDU)

STA15B (After PREPARE, wait for RESYNCHRCNIZE ACK SPDU)

STA16 ({¥ait for Z-disconnect.ipdication)

FEGCEDURE PTIR{CCE)
IF (CCBSTATE NE STA1€), THEN
1F {CCBSTATE EC S1A1C), THEN
CALL TI_PI5C (CCE)
CCBSTATE 2= STIA1
ELSE
IF {(NOT ({CCB.DATA EG HNO) AND (CCBH.IX_BT EQ TRUE))), THEM
IF {NOT({(CCB.BARK EQ NO) AND (CCB.1N_HK EQ TGUE))), THEN
IF {BOT { {CCB.SYNC EG HC) ARD {CCB.INR_SY EQ TRUE))), THEN
IF {MOT{(CCB.TERM EQ NO) AND {CCB.IN_TE EQ TRUE))), THEHN
IF {CCBSTATE EQ (STA3 OR STALA QX STAT7/13 OB 8TR152)), THEE
TEXT := Please Tokens Indication
CALL HESSAGE {(CCBUSER,TEXT)
ELSE
IF {(CCBSTATE HWE (STAS2 OR STA6 OR STA15B OB STAI5C)), THEH
CBLL PECTIER {CCR)
ERDIF
ENDIF
EI1SE
CAL1 ERCIER {CCE)
ENDIF
ELSE
CALL EFRCIER ({CCRB)
ENDI¥
ELSE
CALL PECTER [CCE)
ENDIF
ELSE
CALL PRCIEK {CCE)
ENDIF
ENDIF
ERDIF
END of PEOCEDURE PTIIN

Yo 22 14__PR_procedure

15 procedure is invoked when a Prepare FDU is received.
ile recertion of this PDU is only valid in the following states:

STA1C {Closed transport connected)
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-  STA2A {(Wait for ACCEET SPDU)

- STA3 (¥ait for DISCONNECT SPDU)

- STAUA (Jait for HMAJOR Sxxc CONFIRHATION SPDU)

- STAS5A ({Wait for RESYRCHRONIZE ACK SPDU - no col}ision)
- STA6 (ﬂait’for BESINCHROMNIZE ACEKE SEDU ‘Ccllisioé)

- STA7/13 {Session connection is open)

- STA10A (Kait for S—SYNC_HAJOR.response)

- STA15B (After PBE?ABE, wait for RESYNCHRCHBIZE SPDU)

-  STA16 (HWait for deisceanectaindication)

PROCEDURE PRIN {CCB)
CASE ({CCBTYPE) CF

HCD @ CALL PRHCD {CCB)

RA ¢ CALL PBEA |CCE)

RS = CALL PRRS {CCB)
QOTHERWISE: CALL PRCTER {(CEB)
END QOF CASE

EED of Procedure PRIN {CCB)

PROCEDUBE PRHCD (LCE)
IF (CCBSTATE NE (STASA OR STA16)), THER
IF (CCBSTATE EQ STA43), THEN
CCBSTATE := STA15A

ELSE
IF (CCBSTATE EQ STAIC), THEN
CALL TDISC
. CCBSTATE 2= STA1
ELSE
CALL PROTER {CCB)
ENDIF
ENDIF
ENDIF:

END of Procedure ERHCD
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FROCEDURE PRREA {CCBH)
IF (CCBSTATE NE STA16), THEN
IF {CCBSTATE EQ STASA), THEXN
CCBSTATE := STA15C -
ELSE - o
IF {CCBSTATE EQ STA€6), THEN
CALL ENGUEUE {CCB)
" ELSE
CALL PROTER {CCB)
ENDIF
ENDIF
ENDIF
END of Procedure EFEKEBA

PROCEDURE PRBS {CCB)
1F (CCBSTATE EQ (STA3 OR STA4A OR STA7/13 OB STA104)), THEN
CCBSTATE := STA1SE
ELSE
~ IF {CCBSTATE EQ STAS5A), THEN
CCBSTATE := STA6
ELSE
IF (CCBSTATE EQ {STA2A OR STA6 OR STA1S5A)), THEN
CALL ENCUEUE (CCB)
ELSE
IF (CCBSTATE EQ STA15C), THEN
CALL CLEABC (CCB)
CCBSTATE := STA15B
ELSE
CALL PBCTER (CCB)
ENDIF
ENDIF
ENDIF
ENDIF
END of PROCEDURE PREA

6o 422215 _RA_procedure

This procedure is invoked when a Resync Ack EDU is received.
The reception of this PDU is only valid ip the following states:

- STASA {(Rait for RESYHCHBONIZE ACK SEDU - no collision)

¢

STA15B (After PBEPARE, wait for BESYNCHRCBIZE SPDU)

STA15C (After PREFARE, wait for RESYRCHRCHNIZE ACK SPLU)

STA1€¢ {Wait for T-disconnect.indication)
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PROCEDUORE RAIN {CCB) - ,
IF (CCBSTATE NE (STA15BE OR STA16)), THEN
IF {{CCBVRSP EQ RST) AND (CCBPOINBT EQG CCBYRSPEB)), THEM
IF {CCBSTATE EC STA15C), THEN ‘
IF {{CCB.FU_RS EQ TRBUE) AND (CCB.TEK_EX EQ TRUE)), THEN
TEXT := Resync Ccnfirmation
CALL HESSAGE {CCRUSER,TEXT)
CCBVH == CCBPOIRI
CCBVA := CCBVYH
IF (CCBYRSP EQ (ABD 08 SET)), THER

CCBVR := 0
ENDIF
CCBVRSP := NO

CCBSTATE 2= STA7/13
CALL RECALL {CCB)
ELSE
CALI PRCTER {CCB)
.- ENDIF
ELSE
IF (CCBSTATE EQ STASA), THEHN
IF {({CCB-FU_RS EQ TRUE) AND {(CCB-TR_EX HE TBUE)), THEN
TEXT := Resync Confirmatica
CALL MESSAGE {(CCBUSER,TBEXIT)
CCBVH = CCEPOINT
CCBVA := CCBVH
IF (CCEVRSP EQ {ABD OR SET}), THEHN

CCBVR := 0
ENDIF
CCBYRSP := NO
CCBSTATE := STA7/13
CALL BECALL {CCB)
ELSE
CALL PRCTER {CCB)
ENDIF
ELSE
CALL PRCTEE ({CCR)
ENDIF
ENDIF
ENDIF

ENDIF
END of PROCEDURE RAIN

o lUs2:16__RS_procedure

This procedire is invoked when a Resync EDU is received.
The reception of this PDU is onmly valid im the following states:
~  STA3 {Wait for DISCCHNECT SPDU)

- STA4A (Wait for MAJCR SYNC CONFIRMATION SPDU)
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EROCEDURE PRRA {CCB)
IF (CCBSTATE NE STA16), THEN
IF {(CCBSTATE EQ STAS5S5A), THEN
" CCBSTATE 3= STA15C
ELSE o .
IF (CCBSTATE 'EQ STA6), THEN
CALL ENCUEUE {CCB)
~ ELSE
CALL PROTER ({CCB)
ENDIF
ENDIP
ENDIF
END of Procedure EFERA

EROCEDURE PRBS {CCB)
IF (CCBSTATE EQ (STA3 OR STA4A OR STA7/13 OB STA104)), THEN
CCBSTATE := STA1SB
ELSE . o , ’
IF {CCBSTATE EQ STASA), THEN
CCBSTATE == STA6 ‘
ELSE
IF (CCBSTATIE EQ {STA2A OR STA6 OR STA15A)), THEN
CALL ENCUEUE (CCB)
ELSE S
IP (CCBSTATE EQ STA15C), THEN
CALL CLEABC {CCB)
CCBSTATE := STA15B
ELSE
CALL PBCTER (CCB)
ENDIF
ENDIF
ENDIF
ENDIF
END of PROCEDURE PRRa

6o 422215 __RA_procedure

This procedure is invoked when a Resync Ack EDU is received.
The reception of this PDU is omnly valid io the followimg states:
- STASA (Wait fgr BESXHCBBONIZB ACK SEDU - no collision)
- ‘S$A15B (Afieg PREPARE, wait for RESYNCHRCHIZE SPDU)
- ‘STA15C‘(£fteI PREFARBRE, wait for RESYRCHRCHNIZE ACK SPLU)

- STA1€ {Wait for T-disconnect.indication)
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PROCEDURE RAIN{CCB)
IF {CCBSTATE NE (STAa15B OR STA?G)), THER
IF {{(CCBVRSP EQ RST) AND (CCBPOIBT EC CCBVBSPEB)), THENW
IF {(CCBSTATE EC STA15C), THER
IF ((CCB.FU_RS EQ TRUE) AND (CCB.TEK_EX EQ TRUE)), THEN
TEXT := Resync Ccnfirmation
CALL HESSAGE {CCEUSEB,TEXT)
CCBVH =2= CCBPOIRI
CCBVA := CCBVH
IF {CCBVRSP EQ (ABD OR SET)), THERN
CCBVR := 0
ENDIF
CCBVRSP == NQ
CCBSTATE 2= STA7/13
CALL RECALL {CCB)
ELSE
CALIl PRCTER {CCB)
ENDIF
‘ELSE '
IF (CCBSTATE EQ STASA), THEN
IF ((CCB-FU_RS EQ TRUE) AND {(CCB-TR_EX WE TBUE)), THEM
TEXT := Resync Confirsaticn
CALL MESSAGE (CCBUSER, IEXT)
- CCBVH f‘ CCEBPOINT
CCBVA := CCBVH
IF (CCEVRSP EQ (ABD OR SET)), THEN

CCBVR := 0
ENDIF
CCBYRSP := NGO
CCBSTATE := STA7/13
CALL RECALL {CCB)
ELSE
CALL PRGTER {CCB)
ENDIF
ELSE
CALL PRCTEE ({CCE)
ENDIF
ENDIF
ENDIF

ENDIF
END of PROCEDURE RAILN

6ols 2. 16__RS_procedure

This proceddre is invoked when a Resync EDU is received.
The reception of this PDU is only valid in the following states:
—  STA3 {(Wait for DISCCHNECT SBDU)

-  STA4A (Wait for MAJCR SYNC CONFIRMATIGN SPDU)
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- STASA (Hait for RESYNCHBONIZE ACK SPDU - ac collisioa)
- STA6  {Nait for RESYNCHRONIZE ACK SPDU =collisioﬂ;

- STA7/13 (Sessiom connection is open)

- STA10A (¥Wait for S=-SYBC_MAJOR.response)

- STA15B (After PREPARE, wait for RESYHCHBRCMIZE SPDU)

- STA16 (Wait for T-discoanect.indication)

PROCEDURE RSIN (CCB)
IF (CCBSTATE NE STA16), THEN
CALL RESWINNER {CCE)
CASE (CCB.RESIYEBE) OF
RST : CALL RS_BST (CCB)
ABD : CALL RS_ABD (CCB)
SET : CALL BS_SET (CCB)
OTHERNWISE ¢ CALL PRCTER {CCB)
END OF CASE - ,
ENDIF
END of PROCEDURE BSIN

¢ 88 as
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SACCELHRT R3_3UT (CCIY UL A
1P (CUBDOLNT 4E CCBVYR), THEN
iF  {(CCISTATE Ly ISTA) Gk STA%a)), THEN
IF  ({(CCB.PU_SS By “TRUB). AND. {CCB.Ta_EX £C TRUZ)) BHD ({CCBSTATE EQ STA3) OB (CCDFUACT UE TBUE) ), FHEY
CALL RSACT {CCE)
ELSD
cali E#CTER (CCE)
ZNDIF
sl .
IF {CCBSTATE E¢ STA3A), THEY s : -
17 (CCBFURS Eg TRUE) AND {CCB.IR_EX EG ERLSE)), THEY
CALL B3ISEINBE® : 2. .~ .-
IF (CCBUIY EC FALSE), THEW
CALL RSACT {CCB)

™

Woid

P

[

kA

=20
CALL EBCIEH (CCE)
SADIF
EL3E
oF {CCBSTATE E3 STA6), THESN
CALL 5ZISWINNER
iF {CCB4LY EC TRUE), THEN
CC33TATE := STASA
CALL RECALL {CCB)
ELSE
C3LL RS3CT ({CCB)
CCBSTATE := STatlA _
CALL 2ECALL (CCB) <
ENDIP )
EL3E
IP (CCBSTATE EQ STA7/13), THEM
IF  {{{CCB.FU_RS 3Q TRUZ) AED {(CCB.

13

78_EX BQ FALSZ)) 3BD {{CCBPBACE BEQ PALSE) OB (CCBVACT BQ TBUE))

CCBSTATE := 5Ta112 R
ELSE
CaLL EBCIEE (CCE)
BUDIF

EL3Z
1?7 (CCBSTATE EG STA15B), THER )
1 {((CCBFUACT EQ F3LSE) OR CCBYACT EQ TRUEB)) AMD (CCBPURS EQ T8UB)). ki:11 ]
CALI BSACT {CCB) R
ELSE
CALL ERCIEB ({CCB)
ENDIF
SLSE
CALL B3CTIEB (CCB)
ENDIF
INDIF
ENDIF
ZNOIF
E4DIF¥
EHTDIF
%D cf PROCEDURE RS_RST
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PROCEDURE ESACT (CCE)
TEXT == Resync Iandication
CALL HESSAGE (CCBUSER,TEIT)
CCBVRSP = CCBTIPE -
CCBVBSPNE 3= CCBPCINI
CCBSTATE := STA11A

END of PROCEDURE RSACT
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PECCLDURE 2S_ABD (CCE)
IF (CCBSTATE EQ {STA3 GR STA4A OR STASA OF STA7/13 OR STA108)), THEH

IF {{CCL. FU_RS Ly TRUE) AND {CCB.TE_EX EQ IALSE)), THER
IF (CCBSTATE :¢ {STA10A CR SIAULA)), TEIN .
CALL RSACT (CCE) . -

ELSE
I1F {(CCBSTATE EQ STA3) AND (CCEFUACI EQ FILSE)). !I!l

CCBVY := MAXIHUH (CCBVH,CCBEOIBI)
CALL RSACT (CCE)
ELSE
IF {CCBSTATE EQ STA5A), THEN
CLlL RESEINNER (CCB)
IF (CCBEIN EQ FALSE), THEN
CCBVYH := MAXIMUH{CCBY4,CCBPOINT)
CALL &SACI (CCE)
ENDIE
ELSE
If ((CCBSIATE EC STAT,/13) AND {(CCBFUACT EC FALSE) OR (CCBYACE BQ TRUE))), THER
CBLL EBESACT (CCE)
ELSE
CaL1l BRCIEEF (CCE)
ENDIF
ZRDZIF
ENDIF
ENDIF
ELSE -
CALL PRCTER (CCE)
ENDIF
ELSE
IF¥ (CCBSTATE E¢ SIA6), THEM
CAlL BRESHIKNEB (CCE)
1¥ (CCBKIN 2¢ TRUE), THER
CCBSTATE z= STaS3
CALL RECRIL ({CCB)
L1SE
ChLL RSACT {(CCB)
CALL RECALL (CCE)
ENDIF
E1SE
IF (CCBSIATE EQ S1a158), THER
IF ({CCB.FU_RS E¢ TEUE) AND ({CCEFUACT EQ FALSE) OF (CCBVYACT EQ TRUE))), THENW
CCBYM := KAX1HUH {CCBVH,CCBEOQLLT)
CALL FSACI (CCE) '
ELSE
CALL EROTIEE (CCE)
ERDIT
ELSE
ChZ1 PECIEE (CCB)
ENLaF
ENDIF
ENDIF
EKD cf .PROCEDULRE RS_ABD
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FROCEDUERE LS_SET {ccB)

IE. {CCDSTATE EQ (STA3 CR STA4A OR

STASA OF STa7/13 Ok 521101)),r18§!
- IF

({CCL. FU_PRS EC TRUE) AND {CCB. T8_EX EC FAiSE)), THEN
1F . (CCBSIATE E¢ (STA4A OR STAI0R)), THEN
CALL RSACT (CCD) -
ELSE
If  ((CCBSTATE kg
CALL ESACT (CCE)
ELSE ,
IF  (CCBSTATE EQ SIA53), THEN
CALL RESKIBNEE (CCB)
IF. (CCBWIN EC FALSE), THEN
_CCBVH := HAXINHUN (CCBVH,CCBECINT)
ChLL BSACT (CCE)
EEDIF
ELSE , ‘
AT {(CCBSTATE EQ STA7/13) Aup ({CCBFUACT EQ FaLSZ) oR {CTBYACT B
CALL BSACT (CCE) :
ELSE :
CALL ERCIEF (CCE)
" ENDIF o
ERDIF
ENDIF
ENDIF
ELSE }
CALL PRCTEE (CCB)
ENDIF :
ELSE

1F (CCBSTATE Eg 5TIA€), THENW
CALL RESHINNESF {CCE)
1F  (CCBWIN EC TRUE) , THEN
CCBSTATE := STASA
CALL KECALL {CCB)
ELSE
CALL RSRCT (CCB)
CALL KECALL (CCE)
ENDIF
ELSE
1F (CCBST21E Eg S1415B), THEN . -
IF  ((CCB.FU_RS EQ TRUE) AND ((CCBFUACT Eg FALSE) cg {ccBvacT ‘EQ ZBUE)) ), THEW
CALL RSACT {CCB) ) '
ELSE
CALL PECIEE {CCE)
ENDIF
ELSE
CALl PRCIZR (CCE)
ENDIF
ENDIFE
ENLIF
ENL of PRCCEDUIE kS_SET

STA3) AND [CCBFUACT EC EALSE)), THEM

TRUE) ) ) s THEB

Us

¥
“
2]
(4]
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6.5 LOUER LAYER IHTERFACE :

6-5-1 State Tables

The same finite states machine vwhich applies in the case of the

Upper Layer Interface is used
state machine is described in

When in - state ACTIVE, and
Interface-is enakled to work.

For each connection {(CCB),
the LLI, which is described
events present in that table
iransport coanection.

for the Lower Layer 1Isterface. This
Fige 71 pag. 165

only in that state, the Lower Layer
another state machine is defined for

in Pige 72 page 230. The states and
reflect the state of the underlying

The LLI, after a the Session layer has beenm activated, for each
Session connection may be in one of the fcllcwimg states:

i« Q2F
2. BACIIVATIEG
3. COBEECTED

8. CLOSIEG

The following events may cause transitiomss

- COEHECT SPDU (caused by the Session Protocol Hachime)

- DISCOBHECZ SPDU {caused by the Session Exotocol Hachine)

- ABORT SPDU (caused by the Session Protoccl Hachime)

- T<COENECT.confira {coming from the Traasport layer)

- I—Céilncr.iadicatioa {coning from the Traasport layer)

- r—DIéCﬂIIBCS.indication {coming froms the Tramsport layer)

Specs
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s <5 - 1 —y T———

JCFF JACTIVATING JCONNECTED |CLOSING |

' } 4 + 4= |
i COBNECT }JI=-CONNECT | 1 | i
| SEDU lereg [ 2] | § ) i
| JACTIVATING] i ] §
t + + 4 s 2 |
§ CISCONN ] } ]CLCSIHG i |
i SEDU | | [ i |
r ] — + + |
J ABGRT i }I-L1S8C 1 | T=D1ISC 1
| SPCU 'l |-C€g i l.ceg §
| ] JCLCSING JCLCS1KG JCLOSING i
s - ¢ : + + |
i T=CONNECT } }send | ] |
} i ICONNECT i i §
i f |SPLU i | i
| e.ccnfirm JACTIVE } JCLCSING | }
k 1 + + 4 1
| T=CONNECT i |T=-CORNECT JOFF i ]
} oind | loLesp ! | 4
} | JACTIVE i § [
1 ] 1 i 2 a
a & k2 [ ] & R |
I T=-DISC | lGenerate |Generate | }
} . ind } }{ ABORT. ind iABORT.iDd 4 i
i ] } OFF jOFF jCFF i
) i j 4 & " 2 A V]

Fig. 72. L11 states takble

6.5.2 Lower layer interface rostines

What follows is an implementation description of %he LLI routiames

described in
tions of the

ters.

6:5:2:1__Procedure lower Interface

<

3.0
LLI are:

To set the appropriate CCB fields

Interface logécal structure” pag. 85,

The fuanc-

To handle incoming eveats from the Transport Layer.

To separate the [ossibly concatenated PDUs.

according to the PDU parame-

This procedure represent the LLI internal scheduler.

If an
alerted.

Specs

error is

recognized, the

Local Hanagement System |is
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At the end of the operations, the state of the conaection (CCB)
is checked: if the CCRBSTATE is STA1, the conmtrol olock is de-allo-
cated and the clos;ng procedu:es are antlated.

EROCELDURE LOHER INTERFACE 4BEQUEST)
BEGIN;

RETURN := iInvalid Cperation;

CASE {(OPERATION) CF

CONN_IND : CALL CCNNIND (REFERENCE,QO0S,REH_ADDRESS)
COHNN_CONF : CALL CCNCONF (BEFERENCE,Q0S,ICEP_ID)

DISC_IND .: CALL DISCIND {(REFERENCE,REASON)

DATA_IND : CALL DATAIHD (REFERENCE,DATIA_POINTER,DATA_LENGIH)
EXPD_IND : CALL DATAIND {(REFERENCE,DATA_POINTEB,DATA_LEHNGTBH)
ENBL_TEBX : CALL ENBLTEX (REFERENCE,DATA_POINTER,DATA_LEHRGTH)

END_OF_CASE
IF  (RETURN NE 0), THEN
MESSAGE (°LHS',RETURN)
ENDIF
IF (CCBSTATE EQ STA1), THEN -
CALL CECHAIN {CCBE)
IF (CCBVCALL EC FALSE), THEN
JCBACTOUT := UCBACTOUT-1
ELSE
UCBACTIN := UCEACTIN=-1
ENDIF L ' |
GLGBAL_CONNECTIONS := GLOBAL_CONNECTIOKS=-1

IF {((GLOBAL_STATE EQ FLUSBING) AND (GICBAL_COMBECTIOHS EQ 0)), THEE

GLOBAL_STATE == CLOSING
RETUEN 2= 0
CALL SEARRCH (UCBCHAIR,®NEXT?)
DO WHILE (RETURN E¢ Q)
TEXT := Session Layer Closed
CALL MESSAGE (UCBUSER,TEXT)
CALL SEAECH (UCECHAIN,'NEXT?)
ENDDQC '
TEXT := Session Layer De-activated
CALL MESSAGE ('LBS',IEXT)

" GLOBAL_STATE := CFF. .
/% Deallocate BEBOLY areas
ENDIF
ENDIF

END of Procedure lLower Interface

625:2:2 T-connect.lndlcatlon procedure

2325438

A T-connect,indication in OSIRIDE is refused if and osly if no mem~
ory resources are available to satisfy another Session commection.
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PROCEDUYRE CONNIND (REFERENCE,QOS,BEH_ADDRESS)
EEGIN;

17 {(GLOBAL_STATE NE ACTIVE), THEN
REASON := Session Layer Terminating
CALL T_DISC {REFEREKCE ,REASON)

ELSE
REASON := Too Many Active Connections
IF (ACTIVE_CCHN LT MAX_CONN), THEN

CALL GETIBLOCK ({CCBLEWN) 3
REASCN := EETURN
Ir {RETURN EC¢ 0), THEX
CALL GETBICCK (650)
BEEASON := RETURN
ir (RETUEE EQ (), THEN
CCB-IDATA := FOINTER
CCB-.TLEN = 650
CALL CHAIN {CCB,BECCHAIN)
CCB.REF 2= REFERENCE
CCB.TCEP := {new Value)
CCBSTATE == STAIC
CCB.IR_EX z= T_EXP
CALL T_COERN (RESEONSE,CCB*REF,CCE;TCEP,1,CCBTDATA,CCBTLEN)

oo

-
2
-
@

ELSE
CALL T_CISC (REFERENCE,REASON)
ELSE
CALL T_DISC (REFERENCE,REASON)
ENDIF
EISE
CALL T_DISC (REFERENCE,REASCN)
ENDIF

ENDJIF
END of Procedure CONNIND

€s5:2.3 _T-connect.cenfirm_ procedure -

A T-connect.confirm sigmals that” the Transport connection has been
established: the COCNNECT SPDU may now be sent on the established
Transport connection as normal data. All information necessary for
the encoding of the CCONNECT SPDU is supposedly stored in the CCB by
the CONNECT procedure {see also "3.1.6 CONNECT event" pag. 91).
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FROCEDURE CONCCHNF (REFERENCE,QCS)
BEGIN;
REASON := Unknown Tramsport Identifier
CALL SEARCH {(BREQCHAIN,REFERENCE)
1Fr (RETURN E¢ 0), THEW
IF {CCBSTATE E¢ STA1B), THER
CALL SEND ({CCE)

ELSE
REASGN := Invalid Tcep
CALL T_DISC (CCE-TCEP,CCB. REF,REASCHN)
ENDIF
ELSE
CALL HESSAGE {*LMNS*,REASON)
ENDIF

END of Procedure CUONCONF

©:5.2.4__T-disc.indicatiocn_procedure

A T-disc. indicatiom sigpals that a Transport connection bkas been
released. This may happen either because an ABOST SPDU had already
peen sent, or due to Tramsport internal reascns

PROCEDURE DISCIND (EEFERENCE,REASON)
BEGIN;
REASON := Unpknown 7Tramnsport Identifier
CALL SEARCH {CONCHAIN,REFERENCE)
IF {RETURN EQ 0), THEN
REASON := Unknoun Session User
CALL SEARCH (UCECHAIN,CCBUSER)
IF {RETURN EC 0), THER
CALL DECHAIN (CCE,REQCHAIN)
CALL LOCK {UCB)
CALL CHAIB (CCB,CCBCHAIN{UCRH))
CaALL UNLOCK (UCB) s
IF (CCBSTATE NE (STA1 OR STA16)), THEN
TEXT := Abort Indication (Provider generated)
CALL MESSAGE (CCBUSER,TEXT)

CCBSTATE := STA1
ELSE
CCBSTATE := STa1
ENDIF
ENDIF
ELSE
CALL HESSAGE {*LHS',REASON)
ENDIF

END of Procedure DISCIND
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8s5.225 _I-data.indication_grocedure

A T-data.indication signals that a SPDU (or more, in case of con-
Catenation) has arrived for a given connection. The SPDU is first
decoded, then  the SPM input routines are called [see also ¥6,4,2
INEUT machine® pag., 205).

PROCEDURE DATAIND (RE?EﬁEﬁCE,DATA“?OINIEE,DATA_LENGTH)
BEGIN;
KEEASCN := Unknown Tranmsport Identifier
CALL SEARCH (CONCHAIN,REFERENCE)
1F (RETURN E¢ 0), THEN
CALL LGCK {CCB)
CCBTDATA_AVAILABLE :z= CCBTDATA_AVAILABIE - DATA_LEHGIH
CCB-TDATA := DATA_POINIEFR
CCB.TLEN 2= DATA_LENGTH
DO WHILE (RETURK E¢ 0)
CALL DECCDE {CCER)
1F {RETURN E¢ 0), THEHN
CALL IN_PROT {CCBINPDU,CCE)

ENDIF
ENDDC
CALL UNLOCK {CCB)
ELSE
CALL HKESSAGE ({'LNS',REASCN)
ENDIF

END of Procedure DATAIND

R Y AT S e e e e o T s s s i i < oy A e

This procedure performs the decoding functicsn following the rules
described in "3,4.4 Concatenation” pag. 25 of "First Part."

No detailed description can be given here of this procedure, as
it depends mostly on the implementation langquage; however, in "6.7

Not formally dJescribed parts" pag. 238, an indication of the vay

this procedure works is givem. It is worth to say here that:

- The arrived 1ISDU is addressed by the CCE.TDATAIN field of the
CCB.

- The arrived buffer is kept until the last SPDU {(in case of con-
catenation) has been decoded. After that, the Luffer is
Teleased, the jointer is cleared, and any successive call to
the DECODE routine will set the RETURN variable to a value dif-
ferent from zero.

- The DECODE routine, for any legyal PDU sets some CCB fields:

the list of acticns and fields is given in "6.7 Not formally
described parts" pag. 238,
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6.5.2,7 _Znable-transmission_progcedure

An Enable Transmission is an OSIRIDE Transport Layer interface sig-
nal which is used to indicate to the Session layer that a TSDU has
peen sent. The data block, which 1is addressed in the Enakble trams-
mission event, is released and a new block (cf differemnt length) is
allocated for an Enable receptiocn signal +to the Tramsport. The
lenyth of the new block is computed by using the maximum length of
data buffer assiyned to the Iransport for that connectioam, and the
actual lenjth of data buffer which the Tramsrort owns for that coa-
nections.

PROCEDURE ENBLTRXZ (EREFERENCE,LCATA_POINTIER,LCATA_LENGTH)
BEGIN;
REASON := Unknown Tramsport Identifier
CALL SEARCH (CONCHAIN,REFEERERNCE)
1F (RETURN E¢ 0), THEN
CALL DELETE (DATA_PCINTER)
NEYLENGTH := CCBTHWAX. LENGTH - CCBIDATA_AVAILABLE
CALL GETBLGCCK (NEKLENGTIH)
IF {RETURN E¢ 0), THEN
CALL ENBLRCY (CCB.REF,PCINTEE,NEWLENGTH)
CCBTDATA_AVAILABLE := CCBTHMAX.LENGIH
ENDIF
LLSE
CALL MESSAGE ('LMS?',REASON)
ENDIF
END of Procedure ENBITKX

6.6 SESSIOEH HANAGEHENT FUNCTIORBS

6.6.1 State Tables

The same finite states machine which applies in the case of the
Upper Layer Interface is used for the Session Management Functioas.
This state machine is described in Fig. 71 pag. 1€5,

6.6.2 Session managesent routines

B o T 3R S o como e, i i i i < e . 5 S T S e W D A, T

The SMF is composed of a number of procedures, some of which con-
stitute the "nucleus”™ of the Interface, cthers being only service
procedures. These latter are, very often, machine dependent and, as
such, are only descriked by words.,
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6o €-2.1__Conmand_Scanner

The Command Scanner procedure analyzes the request which has been
passed to the SHF by the Scheduler,

PROCEDURE COMBAND_SCANNER (REQUEST CONTROL BLOCK)
BEGIN;

RETURN := Invalid Cperation;

CASE {OPERATION) CF

START $ CALL STABT {USER)

S5T0P s CALL SICP? {USER)

FLUOSH 2 CALL FLUSH (USER)

STATUS = CALL STATUS (USEB,NAME,CONNECTIGCHN_ID)

END_CF_CASE
HESSAGE {USER,RETURN)
END of Procedure COHMAND_SCAMHER

6.6.2:.2 Start procedure

The Start procedure enables the Session Layer to start working, by
setting its GLOBAL_STATE variable to the value ACTIVE.

"EBRCCEDURE STATRT {USER)
BEGIN; )
RETURN 2= HNot Authorized
1F {USER EQ ¥LHS?'), THEN
RETUBN = 0
GLOBAL_STATE := ACTIVE
ENDIF
END of Procedure START

6.6-2-3 Stop procedure

The Stop procedure disables the Session layer. All active con-
nections are terminated by means of an ABCRT request. Session
users are alerted. The GLOBAL_STATE variable is set to the value

CFE.
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PRGCEDURE ST0P {USER)
BEGIH;
BETDRN == HNot Authorized
IF {USER EQ 9LHBS?'), THEH
GLOBAL_STATE := QFF
CALL SEARCH {UDCBCHAIN,'HNEXT®)
DO WHILE {(BETURR E¢ Q)
CALL LOCK {UCB)
CALL SEARCH (CCBCHAIN,'NEXT?)
DO ¥HILE {(RETURN EQ 0)
CALL ABORT {UCENAME,CONHNECTION_ID,®STOPRPY)
CALL SEARCH {CCBCHAIN,YNEXT?Y)
EEDDC
BETURN 2= 0
CALL DECHAIN (UCE,UCECHAIN)
CALL HMESSAGE {UCBUSER,%STOPY)
CALL DELETE (UCB)
USERS_NUHBBER := USEBS_HNUMBER - i
CALL SEAECH (UCBCHAIN,*NEXT?)
E¥DDO
RETURE 2= 0
ENDIF
END of Procedure STQP

6.622.4 _Flush procedure

The Flush procedure inhibits any further new comnection to be
established, by setting the GLCBAL_STATE variable to the value

FLUSHING.

PROCEDURE FLUSH (USER)

BEGIN;
RETURY := Not Authorized

1F (USER EC °*LBS'), THRN
RETUBN 2= 0
GLOBAL_STATE := FLUSHING

ENDIP
ERD of Procedure FLUSH

D e i AT D T S D I

The Status procedure gives back information eitbher om the eatire
Session layer, or om a particular Session user.
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PROCEDURE STATU; (USER,HANE,CONNECTION_ID)
BEGIN;
RETURN := HNot Authorizeéd
I¥ {USER EQ 'LHES?), THER
IF {HAHE E) 'OSISESSION?®)
COUNT == 1
DO WHILE (COUNT EQ {USERS_NUHBER ¢ 1))
CALL SEARBRCH {(UCBCHAIN,°®NEXI®)
USHAME (CCUHT) := UCENAME
USCORH{COURT) := UCBACTIOUT + UCBACIIN
COUNT == COURT + 1

ERDDO

RETURE == USERS_NUMBER,USNAME,USCONE
ELSE

CALL SEABCH (UCBCHAIN,HAHE)

COURT = 1

CORNUBBER := UCBACTOUT ¢+ UCBACTIH

Dy BHILE (COURT EQ {COHNUMBER ¢ 1))
CALL SE.BCH (CCECHAIN,YHEXT®)
LSNODER .HE {COUNT) := CCBSYSTEH
. SSENT (OUHT) := CCBSENT

SRECV{ OUNT) := CCBRECY

( OUNT :: COURT + 1

EIiLDC

RJIURN := USERS_NUHBER,USNODENAHME,USSERI, USBECY

ERD .
ERDIF
END of Procedur: STATIUS

6.7 BOT 'CREHALLY DESCEIBED BABTS

ot

This sect.on describes these routines which casnot be formalized in

the pseudo-languaje used for all the rest of the Session layer
description.

The routines are described im terms of what they do, which imput
parameters and which output parameters are set or used.

6-7-1 EBQUEUE routine

The ENQUEUE procedure is invoked when a PEEPABE (resynchronize)
arrives in certain states where it can not le handled immediately.
The event 1is then ¥stored® im a queue, aad it is processed only
aftervards. Although im this present protocol only the PREPARE ({re-
synchronize) event is stored, the mechanism is general, aad could
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be used for other purposes, either in further versioms of the pro-
tocol, or for isplementation needs.

This is to say that, when the ENQUEUE procedure is ianvoked, a
block is added to the CCBSTCUEUE, which contains the code of the
EDU just arrived.

G S i S S < S <UD LS < T

The RECALL routine is invoked when the [rocess shich possibly
caused an SPDU to be engueued is terminated. The RECALL roatine
takes the PDUs engueued in the CCBSTQUEUE aad drives the appropri-
ate input protoceol <routines. At the moment, omly the PREPARE SPDU
may be present in this queue.

Bote: There may be more that one PDU engusued. When the RECALL
routine is called, it is intended that all those PDUs are proc-

essed, i.e. the RECALL routine terwminates only when the CCBSTQUEUE
is €mpty.

6-7.3 CLEARQ routipe

The CLEARQ routine is invoked when the EDUs enqueued by means of an
ENQUEUE Ffunction have to Le igmored, and the gueue bas to be
cleared. After this routine, the CCBSTQUEUE is empty.

6.7.8 T COEB routine

e ek S S D i ST D R G

This routine is a part of the Sessicn/Transport interface, and can
not te precisely defined: it, however, reguests the establishpent
of a Traamsport connection "for a given CCB. The parameters neces-
sary for issueing a TI-connect are:

- Tcep-id {stored in the CCE.TCEP field)

- Remote Systen address (stored in the CCBSYSTEM field)

- TSAP Address {forced to 1 in CSIBIDE Release 1)

- Throughput (as specified in the Profile fcr that conpection)

- kesilience {as specified in the Frofile for that connection)

Hotes No Reference has to be provided, because not yet assigned by
the TRamnsport layer at connection establishment time.
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6-7.5 I_DISC routime

R T e s

This routine is a part of the Session/Transport interface, aand can
not be precisely defined: it, however, reguests a Traasport discoan-
nection for a given CCB. The paraumeters necessary for issueing a
I-disconnect are:

- Reference (stored in the CCB.REF field)

~ Tcep-id {stored im the CCB.TCEP field)

- keason (stored in the CBBREASON field)

28 3 PR A B s I

This routine is a part of the Session/Transport interface, and can
not be precisely defined: it, however, Lequests a Transport data
transfer for a given CCB. The rfarameters necessary for issueing a
T-data are:

- Reference {stored in the CCB. REF field)

- Icep-id {stored im the CCB.TCEP field)

- Data (buffer address stored in the CBB.TRANS field)

- Data length (stored inm the TRANSLEN field)

o s s e <z

This routine is a part of the Sessicn/Iransgort interface, and can
not be precisely defined: it, however, Fequests a Transport eéxpe-
dited data transfer for a §iven CCE. The parameters mnecessary for
issueing a T-ex-data are:

-  Reference (stored in the CCB.REF field)

- Tcep=-id ({stored im the CCB,TCEP field)

- Data {(buffer address stored in the CBB.TEANS field)

- Data length (stored in the TRANSLEN field)
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6.7.8 EHBLRCY routine

This routine is a part of the Sessicn/Transport interface, and can
not ke precisely defined: it, however, is the way the Session layer
can pass a new buffer to the Transport layer. The parameters nec-
essary for issueing an Enable Reception are:

- Reference [stored in the CCB.REF field)

- Cata buffer address

- Euffer lenyth

Botez Neither the tuffer address nor the buffer length are stored
in any CCB field.

6.7.9 EBCODE routipe

- i st iy S T . e e ST S T D

The ENCODE procedure is imvoked by the SEND routine to emcode a PDU
to be transmitted.

What follows is the 1ist of all OSIRIDE legal SPDUs: for each

SPDU, the list of CCB fields used to set the related parameters is
given,

T st e i A e e i T S DY G W 2

Parameters related to the CCOENECT SEDU.
Calling SS-user Referemce The CCB.USER field is used.
Copmon Reference The CCB.COMMON field is used.

Additional Referemce Imfogrmatiom The CCB.ADLREF field is used.

Protocol Options Not present in apy CCB field. Set almays
to cne,

TSDU Hax size Not present in any CCB field. Set almays
to zero.

Version Number Not present in any CCB field. Set always
to zero.

Initial Serial Humber The value stored as a binary mumber in

CCB. IN_NUMBER is used. It 1is set only if
at least one of CCB.FU_MI or CCB.FU_HA ox
CCB.FU_ES is set.

Token Settimg Iteam The following CCR fields are used:
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CCE.LAT)
CCB. MARK
CCB.SYNC
CCB.TERHM
Session User feguirements. The followlng CCE f;elds are used:
| CCE.FU_HD
CCB. FU_DX
CCE.FU_ER
CCB. FU_TY
CCB.FU_TR
ccé.fu_ar
CCB.Fd_nA
CCB. FU_RS
CCB.FU_EX
CCB;FU;AC
CCE.FU_ca
Calling ssap identifier The CCBUSER field is useq,

Called sSsap identifier The CCB. REHGTE_USER field is used.

User Data The fielgq CCBINDATA is uysed 4S  a pointer
to the data buffer, and the field CCBINLEN
as the leugth of the™ tuffer, ‘

Calling SS-user Beference TheyccB.QEﬂOTE_USER field is used,
Cosmon Beference The ccCB, comaou field is useqd,

Addltlonal Reference Infornatlon ,The,CCB,ADBBEF field is used,

Protocol Optioas Not present jp 40y CCB field. Set always
to one, o e
ISDU Bax size Not present jjp any CCB field. set always
to zerog,
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Version Bumber Not present in any CCB field. Set almays
to zero.
Initial Serial BHamber The value stored as a binary aumber in

CCB.IN_NUMBER. It is set only if at least
one of CCB.,FU_MNI or CCB.FU_H#HA or CCB.FU_RS
is set.
Tokem Setting Ites The following CCB fields are used:
CCE.CATA
CCB. MAEK
CCB.SYNC
CCB.TERH
Session User regquirememts. The following CCE fields are used:
CCE. FU_HD
CCB.FU_DX
CCB. FU_ER
CCB.FU_TY
CCB.FU_TR
CCB.FU_ML
CCE.FIU_ua
CCB. FJ_ES
CCB. FU_EX
£CB.FU_AC
| CCB. FU_CA
Calling SSAP idemtifier The CCB.REMOTE_USER field is used.
Called SSAP idemtifierx The CCBUSER field is used.
Oser Data ‘ The field CCB.TDATA is used as a pointer

to the data puffer, and the field CCB.TLEN
is used to set the length of the tuffer.

D s D D ST T < e D S S <

Parameters related to the REFUSE SPDU.

Calling SS-user Beferemce The CCB.REMOTE_USER field is used.
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Common Referemce The CCB.CUMNOHN field is used.
Additional Beferemce Imformatiom The CCB.ADLDREF field is used.
Iransport Discoamnect Kot present im any CCB field.
Session User requiremests. The following CCE fields are used:

CCB.FU_HD

CCB.FU_DX

CCB.FU_ER

CCB.FU_TY

CCB.FU_TR

CCB. FU_MI

CCB.FU_HA

CCB.FU_RS

CCB.FU_EX

CCB.FU_AC
CCE.FU_Ca
Version Nusber Not present in any CCB field. Set always
to zero.
Beason Code The field CCB.TLATA is used as a Fointer

to the data buffer, and the field CCB.TLEN
1s set to the length of the btuffer.

6:7.9.4_ _FINISH -

Parameters related to the FINISH SPDU,
Iransport Disconnect Not present in any CCB field.
User Data The field CCB.TDATA is used as a pointer

to the data buffer, and the field CCB.TLEN
is set to the tuffer length,

9.5 __DISCONNECT
Parapeters related to the DISCCNNECT SPDU.
User Data The field CCB.TBAIA is used as a pointer

to the data buffer, and the field CCB.TLEN
is set to the buffer length.
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6.7.9.6__HOT_FINISHED

Parameters related to the NOT FINISHED SPDU.
User Data The field CCB.TCATA is used as a pointer

to the data buffer, and the field CCB.TLEN
is set to the tuffer length,

6272527 __ABORT

Parameters related to the ABCRT SPDU.

Zransport Discoanect Not present in any CCB field and not set.
Beflect parameter values Not present 1n any CCB field and not set.
Oser Data The field CCB.IDATA is used as a pointer

to the data buffer, and the field CCB.TLEN
is set to the buffer length.

©.7.9.8__DATA TRANSFER

i st i <

Parameters related to the [ATA TRANSFER SPDU.
Baclosure Itea Not present in any CCB field and not set.
Bser Information field The field <CCB.TDATA is used as a pointer

to the input data buffer, and the field
CCB.TLEN is used to indicate the length.

6:7.9.9_ _TYPED LATA

Parameters related tc the TYPED LATA SPDU,
Bnclosure Iten Not present in any CCE field and not set.
User Informationm field The field CCB.TDATA is used as a poiater

to the input data buffer, and the field
CCB.TLEN 1s used to indicate the length.

62725210 _GIVE_TOKENS

e s i e o WD

Parameters related to the GIVE TCKENS SEDU.

Token Iten The following CCB fields are set ?TRUE? if
the corresponding bit in the Token Itenm is
to be given:

CCB.TOK_DT for the data token

CCB.TOK_MK for the minor sync token
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CCB.TOK_5Y for the major syac token

CCB-TCK_TR for the terminate token

6:7:9.11__PLEASE TOKERNS

i i <t e et <en et

Parameters related to the PLEASF TOKENS SPDU.

Token Itenm The following CCB fields are set ?YTRUEY if
the corresponding Ltits in the Token Set-
ting Item is tc be asked for:

CCB. TCK_DT for the data token
CCB.TOK_MK for the minor symc token
CCB.TCK_S51 for the major syamc token
CCB. ICK_TR for the terminate tocken
Iser Data T1he field CCB.TDATA is used as a pointer

to the input data GLbuffer, and the field
CCB.TLEN is used to ipdicate the length.,

62729212 __HMINOR_SYNC_PGINI

Parameters related to the MINOE SYNC PGINT SELU:

Sync Type Item If the field CCB_EXPLICIT is set to JTRUE' this
parameter is not set.

Serial Humber The field CCREOINT is used to set the specified val-
ue.

User Data The field CCE.TDATA is used as a pointer to the input
data buffer, and the field CCB.TLEN is used to indicate

‘the length.

o

6.7:9.13__HINOR SYNC_ACK

Parameters related to the HMINOR SYNC ACK SPDU:

Serial Buaber The field CCBPGINT is used to set the spe-
cified value.

User Data The field CCB.TDATA is used as a pointer

to the input data buffer, and the field
CCB.TLEN is used to indicate the length.
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627,595,114 HMAJOR SYNC EGCIHNI
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Parameters related to the MAJOR SYNC POINT SELU:

Sync Type Item This field is ignored inp OSIKIDE, and no CCB fields
are set Ly it

Serial Bumber The field CCBFOINT is used to set the specified val-
Je.

User Data The field CCE.TDATA is used as a pointer to the input

data buffer, and the field CCB.TLEN is wused to indicate
the length.

627.9. 15__MAJOR_SYNC_ACK

Parameters related to the MAJOR SYNC ACK SPDU:

Serial Huaber The £ield CCBPCINT is used to set the spe-
cified value.

User Data The field CCB.TIDATA is used as a [fpointer
to the input data Luffer, and the field
CCB.TLEN i3 used to indicate the length.

6.7+9.16__RESYNCHRCNIZE

Parameters related to the RESYNCHRONIZE SPDU:

Token Setting Item The following CCB fields are set 'TRUE® if the
corresponding loken Settinj Item bit is to be specified:

CCB.RES_DK for the data token

CCB. KES_MK for the minor sync token
CCB.KES_SK for. the major syac togén
CCB.RES_TIK for the terminate tcken

Besync Type The field CCB.EESTYIPE is used to set the specified
value.

Serial Humber The field CCBPOINT is used to set the specified val-
ue.

OUser Data The field CCE.TLATA is used as a pointer to the input

data tuffer, and the field CCB.TLFHN is used to indicate
the length.
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6:7:9.17__RESYNCHRONIZE_ACK

Parameters related to the RESYNCHRONIZE ACK SEDUs

Token Setting Item The following CCB fields are set ®TRUE® if the
corresponding Token Setting Item bit is to be specified:

CCB.EES_DK for the data tcken
CCB;RES-HK for the minor sync token
CCB. RES_SK for the major sync token
CCB-RES_TK for the terminate tcken

Serial Bumber The field CCBEFOINT is used to set the specified val-
ue,

User Data The field CCB.TDATA is used as a poiater to the input

data buffer, and the field CCB.TLHN is used to imdicate
the length.

6o7-9:18__PREPARE

Parameters related to the PREPAEF SPDU:

Prepare Type The field CCBIYPF is used to set the specified PRE-
PARE type.

S e et 255 v o i

The DECODE procedure is invoked by the LLI when a TSDU or EX-TSDU
arrives. Its task 1is to decocde the SPDU{s) contained in the TSDU,
and to set appropriate gparameters in the (CB, according to the
arrived SPDU. %hen the last PDU  has been processed, the incoming
tuffer is released. -

What follows 1is the list of all OSIRIDE legal SPDUs: for each

SPDU, the list of CCB fields set by the related parameters is giv-
en,

6:7210.1__CONNECT

Parameters related to the COBNECT SPDU.
Calling SS~user Referemce Stored im the CCB.REMOTE_USER field.
Coapon Beference Stored in the CCB.CCHHON field.

Additional Referemce Informationm Stored in the CCB.ADDREF field.
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Protocol Optioams Not presemt in amy CCB field. Set almays
to one.,

TSDU Bax size Bot present in any CCB field. Set alwmays
to zero.

Version Haumber Not present in amy CCB field. Set alwmays
to zexro.

Initial Serial Bumber Stored as a binary number in

CCB. IN_NUMBER. To be set omnly if at least
one of CCB. FU_MI or CCB.FU_MA or CCB.FU_RS
is set.

Token Setting Itea The +token setting item is stored in the
following CCB fields:

CCB.DATA
CCH.HMARK
CCB. SYINC
CCB.TERH

Session User reguirememts. The Session User reguirements is stored
in the following CCE fields:

CCEB.FU_BD
CCB. FU_DX
CCB.FU_ER
CCB, FU_TY
CCB.FU_TR

. CCE. FU_MNI
CCB. FU_HA
CCB. FU_RS
CCB.FU_EX
CCB. FU_AC
CCB.FU_CA

Calling SSAP idemtifier The CCB.REMOTE_USER field is used.

Called SSAP idemtifier The CCBUSER field is used.
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User Data The field CCBINDATA is used as a pointer
to the data buffer, and the field CCBINLEN
as the lemgth of the tuffer.

62721022 _ACCEPT

Parameters related to the ACCEPT SPDU.
Callimg SS~user Beferemce Not used. Should be equal to CCB. USER.
Comsmon BRefereance Stored in the CCB.CCHMON field.

Additional Beferemce Imforsatiom Stored in the CCB.ADDREF field.

Protocol Optioms Not presemt in amy CCB field. Set almsays
to one.

ISB0 Bax size Not present in any CCB field. Set always
to zero.

Versioan Eumber Not present in any CCB field. Set always
to zero.

Initial Serial Humber Stored as a btinary number in

CCB.IN_NUMBER. To ke set only if at least
one of CCB. FU_MI or CCB. FU_MA or CCB.FU_RS
is set,

Ioken Settimg Itesn The token setting item is stored in the
following CCB fields:

CCB.DATA
CCB. HARK
CCE.SYNC
.. CCB. TERH

Session User regquirememts. The Session User requirements is stored
: in the following CCB fields:

CCR. PU_HD
CCB. FU_DX
CCB. FU_ER
CCR. FU_TY
CCB.FU_TR
CCR.FU_HI

CCB.FU_HMA
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CCB. FU_RS
CCB. FU_EX
CCB, FU_AC
CCB.FU_CA
Calling SS2P identifier The CCB.REMOTE_USER field is used.
Called SSAP idemtifiex The CCBUSER field is used.
User Data The field CCBINDATA is ussed as a poiater

to the data buffer, and the f£ield CCBIMNLEH
is used to set the length of the tuffer.

6.7, 10,3 _REFUSE

Parameters related to the REFUSE SPDU.

Calling SS—user Beferemce Not used. Should tLe egﬁal to CCB.USER.
Coamon Befereace Stored in the CCB.CCHMHON field.
Additional Beferemce Informatiom Stored in the CCB.ADDREF field.
framsport Disconnect Not present in any CCE field.

Session User requiremeats. The Session User requirements is stored
in the following CCE fields:

CCE. FU_HD
CCB. FU_DX
CCB.FU_ER
.CCB.FU_TY
CCB.FU_TR
CCR. FU_MHI
CCB. FU_HA
CCB. FU_RS
CCE.FU_EX
CCB. FU_AC
CCB.FU_CA
Version Humber Not present in any CCB field. Set always

to 2€xro0.
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Beasom Code The field CCBTDATA is used as a pointer to
the data buffer, and the field CCBINLEN is
set to the length of the buffer.

o S e Y i M S St e S S e <

Parameters related to the PINISH SPIU,
Iramsport Discomnanect Not present in any CCE field.
User Data The field CCBINDATA is used as a pointer

to the data buffer, and the field CCBIRLEN
is set to the tuffer length.,

6.7.10-5__DISCOKNECT

PP

Parameters related to the DISCCHENECI SPLU.
User Data The field CCBINDATA is used as a rointer

to the data buffer, and the field CCBINLEN
is set to the buffer length.

627.10,6__HOT_ FINISHEL

Parameters related to the NCT FINISHED 3SPDU.
User Data The field CCBINDATA is used as a pointer

to the data buffer, and the field CCBINLEN
is set to the Luffer length.

T O D S ek T T et e < SR e i

Parameters related to the ABCRT SPDU.

Iransport Discomnect Noi present in any CCE field and not set,
Reflect parameter values Not present in any CCB field and not set.
User Data The field CCBINDATA is used as a poianter

to the data buffer, and the field CCBINLEN
is set to the buffer length.

©.7.10.8_ _DATA_TRANSEER

Parameters related to the LATA TRANSFER SEDU.
Baclosure Iten Not present in any CCB field and not set.
User Informatiomn field The field NEWDATA is used as a pointer to

the input data buffer, and the field NEE~-
LENGTH is used to indicate the length.
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6a7.10.9__TYPED_DAIA

parameters related to the TYEED DATA SPIDU.
Foclosare iten

Bser Imformatiom field The fieid NEWDATA

the input data buffer,;

is

Not presemt im any CCB field and not set.

used as a pointer to
and the field HNEW-

LENGTH is used to indicate the length.

607210,10__GIVE_TCKENS

Parameters related to the GIVE TOKENS $SPDU.

The following CCB
the corresponding

Zoken Jtem

CCB.IN_DT for
CCB.IN_#¥K for
CCB-IN_SY for

CCB.IN_TR for

6275310211

PLEASE TOKERS

fields are set

token is given:

the data token

the minor sync
the major syac

the

Parameters related to the PLEASE TOKENS SPDU.

The following CCB
the corresponding

Token Item

CCB.IN_DT for
CCB.IN_HK for
. CCB.IN_SY for

CCB.IN_TR for

User Data
to the

The field CCBINDATA
input data

fields are set
token is asked

the data token
the minor syac

-t

the major syac

*TRUE? if

token

token

terminate token

STRUE"®
for:

if

token

token

the terminate token

is used as
buffer, and

a pointer
the field

CCBINLEN is used to indicate the leagth.

62751012 MINOR_SYNC_PCINT

-1

Paraneters related to the MINOR SINC POINT

Sync Type Item The field CCB_EXPLICIT

is set to

SEDU:

parameter has the value 0 or is not present.

Serial Bumber

Specs

*IRUE®

if this

The field CCBFGINT is set to the specified value.

252 /1




OSIBIDE Session Layer

User Data The field CCLINDATA is used as a pointer to the input
‘ data buffer, and the field CCBINLEN is used to indicate
the length,

6e7.10.13_ _MINOR_SYNC ACK

Parameters related to the MINOR SYNC ACK SEDUs

Serial Busber The field CCBPOINT is set to the specified
value.
Oser Data The field CCBINDATA is used as a pointer

to the 1input data buffer, and the field
CCBINLEN is used to indicate the length,

T T iy < e S D S D D T A ik T D e M < S T e vy it o)

Parameters related to the HAJOR SYNC POINT SELU:

Symc Zype Itea This field is ignored in OSIRIDE, and no CCB fields
are set ty it.

Serial Humber 1he field CCBEFOINT is set to the specified value.
User Data The field CCEINDATA is used as a poianter to the input

data buffer, and the field CCBINLEN is used to indicate
the lenqgtk.

i o i P LD D < S A ST e S S VI e T S0 S 48 ey it

Parameters related to the MAJOR SYNC ACK SPDU:

Serial Humber The field CCBPCINT is set to the specified
value,
User Data The field CCBINDATA is used as a pointer

to"the input data buffer, and the field
CCBINIEN is used to indicate the length.

:7:10.16__RESYNCHECNIZE

Parameters .related to the RESYNCHEONIZE SPDU:

Token Setting Item The following CCB fields are set 'TRUE®* if the
correspoudinyg tcken is specified:

CCB.IN_DI for the data token
CCB.IN_EK for the minor sync token

CCB.IN_SY for the major sync tcken
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CCB.IN_TE for the terminate token
RBesymc Type The field CCB.RESTYPE is set to the specified value,
Serial Number The field CCBEFOINT is set to the specified value.
User Data The field CCBINDATA is used as a pointer to the input

data tuffer, and the field CCBINLEN is used to indicate
the lengtk.

6.7, 10,17 _RESYNCHRCNIZE_ ACK

T g s i e s Y D WD

Parameters related to the RESYNCHRONIZE ACK SPDU:

Token Settimg Itesm The following CCB fields are set 'TBUE® if the
corresponding token is specified:

CCB.IN_DT for the data token

CCB.IN_MK for the mimor sync token

CCB.IN_SY for the major sync tcken

CCB.IN_1R for the terminate token
Serial ¥usber The field CCBEOINI is set to the specified value.
User Data The field CCBINDATA is used as a pointer to the input

data buffer, and the field CCBINLEN is used to indicate
the length.

627.10218__ PREPARE

Parameters related to the PREPAEF SPLU:

Prepare Type The field CCBTYPE is set to the specified PREPARE
type. :

-~
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