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Preface

This book is intended for system programmers and others who
need detailed information about Systems Network Architecture
(SNA) in order to develop or adapt a product or program to
function within an SNA network. The book provides a
comprehensive reference to the formats and protocols of SNA
from a design viewpoint.

The following books should be read in conjunction with this
one:

. SNA Concepts and Products, GC30-3072 (when available)--
tutorial information.

. SNA Technical Overview, GC30-3073 (when available)--
tutorial information.

. IBM SDLC General Information, GA27-3093--supplementary
details of Synchronous Data Link Control.

. SNA Reference Summary, GA27-3136—--summary information
on SNA formats and sequences.

. SNA--Sessions Between Logical Units,! 6GC20-1868 (when
availablel)--supplementary details of services provided
for communication between end users (terminal operators
and application programs) of an SNA network.

This book does not describe any specific equipment or
programs that may implement SNA, nor does it describe any
implementation subsets or deviations from the architectural
description that may appear within any IBM SNA product.
These matters, as well as information on SNA product
installation and system definition, are described in the
appropriate publications for the particular IBM SNA
equipment or programs to be used.

SNA is an open—-ended architecture and may be altered from
time to time by IBM. Extensions and modifications to SNA
Wwill be described in future editions of this book.

This edition differs considerably from the previous edition
and should be reviewed in its entirety for changes.

1 Referred to by the title, SNA LU-LU Session JTypes,
elsewhere in this book; it was renamed after this book had
gone to press.
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FSM_EBCD_SEND: FSM_DEFINITION CONTEXT(SCB);

.

3

FSM_HDX_CONT_LOSER: FSM_DEFINITION CONTEXT(SCB),

FSM_HDX_CONT_WINNER: FSM_DEFINITION CONTEXT(SCB),

FSM_HDX_FF: FSM_DEFINITION CONTEXT(SCB),

FSM_IMM_RQ_MODE_RCV: FSM_DEFINITION CONTEXT(SCB),
FSM_IMM_RQ_MODE_SEND: FSM_DEFINITION CONTEXT(SCB)

FSM_QEC_RCV: FSM_DEFINITION CONTEXT(SCB);

FSM_QEC_SEND: FSM_DEFINITION CONTEXT(SCB);

’

FSM_QRI_CHECK_SEND: FSM_DEFINITION CONTEXT(SCB),

FSM_QRI_CHAIN_RCV: FSM_DEFINITION CONTEXT(SCB);

FSM_QRI_CHAIN_SEND: FSM_DEFINITION CONTEXT(SCB);

FSM_RES: FSM_DEFINITION CONTEXT(SCB);

FSM_RTR_BIDDER: FSM_DEFINITION CONTEXT(SCB);

FSM_RTR_FSP: FSM_DEFINITION CONTEXT(SCB);
FSM_SBI_RCV: FSM_DEFINITION CONTEXT(SCB);

FSM_SBI_SEND: FSM_DEFINITION CONTEXT(SCB);
FSM_SHUTD_RCV: FSM_DEFINITION CONTEXT(SCB);
FSM_SHUTD_SEND: FSM_DEFINITION CONTEXT(SCB)

Finite State-Machine Input Definitions .
FSM_INPUT_DEFINITION: e e e e e e e e e
DFC Correlation Table Entity Declarations

CHAPTER 6. OVERVIEW OF NETWORK SERVICES . .

NAU.SVC . ¢ ¢ ¢ ¢« ¢ v ¢ v o o o o o o =«
SSCP.SVC . ¢ ¢ v ¢ ¢« o o o o o o o o o
L
PU.SVC . ¢ ¢« ¢ ¢ v ¢ v ¢« o o o o o o o

Netuwork Services Categories e e e e e e e
Configuration Services . « ¢« « + « « o
Session Services . . . . e v e e e e e
Maintenance and Management Services . .

Network Services Formats . . « ¢ « +« « «

FAPL Procedures e 4 e e e e e e e e e e e
SNS.RCV & & v v v v v 4 e o o o o o o
SNS.SEND . . . . e e e e e v e e
UPM_TRANS_TO_ FIELD FORMATTED e v e e e s
UPM_TRANSLATION_SVC . . ¢ ¢ ¢« « o « o«
SNS.RCV: PROCEDURE:; e e e e e e e e e e
SNS.SEND: PROCEDURE; . . + + ¢ « « « +
UPM_TRANS_TO_FIELD_FORMATTED: PROCEDURE;
UPM_TRANSLATION_SVC: PROCEDURE; . e e e

CHAPTER 7. SSCP.SVC_MGR--CONFIGURATION SERVICES

SSCP.SVC_MGR.CS General Description . . .
SSCP.SVC_MGR Structure . . . « « +« « « + &
SSCP.SVC_MGR.CS Protocol Boundaries « e .
SSCP.SVC_MGR.CS Functions . . . .+ « + « .
Configuration Services Data Base Structure
Reset Hierarchy . . ¢ ¢ « ¢ ¢« o « o « o« &

»

.

.

.

’

.

.

we

5-81
5-81
5-82
5-83
5-84
5-86
5-86
5-87
5-87
5-88
5-88
5-89
5-89
5-90
5-90
5-91
5-91
5-92
5-92
5-9:
5-93
5-94

o
{
—

[ "ONONOONONON NN
| [ |
UTUT O 0000 00 08 NN b e

{
- |

AN
|
-
(8,1



.

.

.

.

Switched Link Connection Operation . . . « « « ¢« « + &
Basic Concepts . . .« ¢« ¢« ¢ v v o ¢ v v e 0 e e e e
Link Management . e e e s s e e e & s e e o s
Switched Link Selection and Dynamic Address Assignment
Network Integrity . . ¢ ¢« ¢« ¢ ¢« ¢ v o o « o o o
Establishment of a Switched Link Connection e & s a
Coincidence of an Outgoing Call and an Incoming Call
Error-Checking and Recovery t s s s s e e s s e e
Deactivation of a Switched Link Connection . . . . .
RU Descriptions . * e s s e s 2 s e e s s e e e
ACTIVATE PHYSICAL UNIT CACTPU) . ¢ ¢ ¢ « v o « o
DEACTIVATE PHYSICAL UNIT (DACTPU) e e e e e e e
ACTIVATE LOGICAL UNIT C(ACTLU) e e e e e e e e e e
DEACTIVATE LOGICAL UNIT (DACTLU)Y . . . . « « .+ « .
ACTIVATE LINK (ACTLINK) et e s e e e e e e e e
DEACTIVATE LINK (DACTLINK) . ¢ + ¢ ¢ ¢ ¢« o o« o o o
ACTIVATE CONNECT IN C(ACTCONNIN) e e e e e e e e
DEACTIVATE CONNECT IN (DACTCONNIN) . . . ¢« .« « .+ .
CONNECT OUT C(CONNOUT) . e e e e e e e e e e e e
ABANDON CONNECT 0OUT (ABCONNOUT) e e e e e e e e
REQUEST CONTACT (REQCONT) e e e e e e e e e e e
ABANDON CONNECTION (ABCONN) e e e e e e e e e e
CONTACT e e e e e e e e e e e e e e e e e e
CONTACTED e e e e e e e e e e e e e e e e e e e
DISCONTACT . . . . et e e e e e e e e
REQUEST DISCONTACT (REQDISCONT) e v e e e e e e
IPL INITIAL (IPLINIT) e s e e e e e e e e e e e
IPL TEXT CIPLTEXT) « ¢ ¢ ¢« o o v o o o o o o o o @
IPL FINAL CIPLFINAL) . ¢ ¢ ¢ ¢ v ¢ ¢ o o o « o o
DUMP INITIAL (DUMPINIT) e v e e e e e e e e e e e
DUMP TEXT (DUMPTEXT) ¢ ¢ ¢ v ¢ ¢ o o o o o o o o
DUMP FINAL (DUMPFINAL) . . « ¢ v ¢ ¢« ¢ o o o o o
REMOTE POWER OFF (RPO) . v ¢ ¢ ¢ o o o o o o o o
INOPERATIVE C(INOP) © v v ¢« ¢ ¢ ¢ o o o o o o o o
LOAD REQUIRED (LDREQD) . &« v ¢ v o ¢ o o« o o o o &
INITIATE PROCEDURE (INITPROC) e e e e e e e e e
PROCEDURE STATUS (PROCSTAT) . . e e e e e e e
NETWORK SERVICES IPL INITIAL (NS_ IPL INITY . . . .
NETWORK SERVICES IPL TEXT (NS_IPL_TEXT) . . . .

NETWORK SERVICES IPL FINAL (NS_IPL_FINAL)Y . . .
NETWORK SERVICES IPL ABORT (NS_IPL_ABORT)Y . . .

ASSIGN NETWORK ADDRESSES (ANA) . . . o« e e e
REQUEST NETWORK ADDRESS ASSIGNMENT (RNAA) o e e
FREE NETWORK ADDRESSES (FNA)Y . . . . . ¢« ¢« « + ¢ &
ADD LINK C(ADDLINK) . . . . e e e e e e e e e e

ADD LINK STATION (ADDLINKSTA) e e e e e e e e e
DELETE NETWORK RESOURCE (DELETENR) . . . . . .« . .
ENTERING SLOWDOWN (ESLOW) . . . . ¢« ¢« ¢ « + +

EXITING SLOWDOWN C(EXSLOWY . . . o e e e s
REQUEST FREE NETWORK ADDRESSES (REQFNA) o e e e
REQUEST ACTIVATE LOGICAL UNIT (REQACTLU) . . . . .
NETWORK SERVICES LOST SUBAREA (NS_LSA) . . . . . .
SET CONTROL VECTOR (SETCV) . « ¢ ¢« ¢« ¢ « o o o o
START DATA TRAFFIC (SDT) . ¢ ¢« + ¢ v o o« o o o &

7-14
7-14
7-14
7-15
7-15
7-17
7-22
7-23
7-26
7-29
7-29
7-29
7-29
7-29
7-30
7-30
7-31
7-31
7-32
7-32
7-33
7-33
7-364
7-36
7-34
7-35
7-36
7-36
7-36
7-3/
7-37
7-37
7-37
7-38
7-38
7-39
7-39
7-40
7-40
7-40
7-40
7-41
7-41
7-62
7- 63
7-43
7-43
7-64
7-64
7-464
7-45
7-45
7-66
7-66

xi



EXPLICIT ROUTE INOPERATIVE (ER_INOP) . . .

VIRTUAL ROUTE INOPERATIVE (VR_INOP) . e e e
LOST CONTROL POINT (LCP) . « v o o o o o« o«
FAPL Descriptions

PROCEDURE; O

SSCP.SVC_MGR.CS. SEND.

SSCP.SVC_MGR.CS.RCV: PROCEDURE; o e e e e e
CS.PU_PROC: PROCEDURE; o e e e e e e e e e
CS.ACTPU_RSP: PROCEDURE; . « « « ¢« ¢ « o« « + .
CS.DACTPU_RSP: PROCEDURE; e e e e e

CS.LU_PROC: PROCEDURE;
CS.LU_RSP: PROCEDURE;

. . . . - . . . . . . .

CS.LINK_PROC: PROCEDURE;

CS.DACTLINK_SEND_CHECKS: PROCEDURE(RES_NA) RETURNS(BIT(1))

CS.LINK_RSP: PROCEDURE; . . . « « .« ¢« « .
CS.CONN_PROC: PROCEDURE; . . « ¢« « ¢« « « « +
CS.CONN_RSP: PROCEDURE; . . « « « « « « o« «
CS.CONTACT_PROC: PROCEDURE; e e e e e e
CS.DISCONTACT_PROC: PROCEDURE; .
CS.CONTACT_DISCONTACT_RSP: PROCEDURE; . . . .
CS.CONTACTED_PROC: PROCEDURE; e e e e e e e
CS.LOAD_PROC: PROCEDURE; . « « « « ¢ o «
CS.DUMP_PROC: PROCEDURE; . « + « « « « « « + &
CS.RPO_PROC: PROCEDURE; . e e o e e e e e e

CS.LOAD_DUMP_RPO_RSP:

PROCEDUREy e e e e e e e

CS.LDREQD_PROC: PROCEDURE; . . . . « « + .
CS.INITPROC_PROC: PROCEDURE; . . .« . « « « « .
CS.INITPROC_RSP: PROCEDURE; o e e e e e e e e
CS.PROCSTAT_PROC: PROCEDURE;

CS.INITIATE_IPL_PROC:

CS.PU_T2_LOAD_RSP: PROCEDURE; . o« e e
CS.PU_T2_IPL_ABORT: PROCEDUQE(SENSE), .« e

CS.RNAA_PROC: PROCEDURE; . . « « « ¢« « o « o« .
CS.RNAA_RSP: PROCEDURE; . .+ « « ¢ « « ¢ « o &

CS.PERIPHERAL_PU_AND_ALS_ADD: PROCEDURE;

CS.PERIPHERAL_LU_ADD:
CS.LU_ADD: PROCEDURE;

CS.FNA_PROC: PROCEDURE; . e

CS.FNA_VALIDITY_CHECK:
CS.FNA_RSP: PROCEDURE;

CS.PERIPHERAL_PU_AND_ALS_ FREE

PROCEDURE; . .
PROCEDURE(TARGET_RES);

. . . .

PROCEDURE(FNA_RQ_COPY, TARGET_RES); e e e e e
PROCEDURE(FNA_RQ_COPY, TARGET_ RES),
CS.LU_FREE: PROCEDURE(FNA_RQ_COPY, TARGET_RES);

CS.PERIPHERAL_LU_FREE:

CS.ADDLINK_ADDLINKSTA_
CS.ADDLINK_ADDLINKSTA_

PROC: PROCEDURE; . . . .
RSP: PROCEDURE; o e e e

CS.DELETENR_PRQOC: PROCEDURE; . . .+ « .« « .« .
CS.DELETENR_RSP: PROCEDURE; e e e e e e e
CS.INOP_PROC: PROCEDURE; . . . e e e e
CS.LINK_RESET: PROCEDURECLINK_ NA), N
CS.ADJ_LINK_STATION_RESET: PROCEDURE(LINK NA):

CS.ALS_SUBTREE_RESET:
CS.REQCONT_REQDISCONT_

Utility Procedures

Xii

RESOURCE_ACTIVE CHECK

PROCEDUREC(ALS_NA); .
PRGOC: PROCEDURE;

PROCEDURE(RES_NA,RES_TYPE)

PROCEDURE(PU_T?2 NA,ADJ_PU_LOAD_

.

.

.

.

we

.

7-646
7-66
7-47
7-647
7-68
7-50
7-52
7-54
7-56
7-58
7-60
7-62
7-64%
7-67
7-68
7-70
7-72
7-74
7-76
7-77
7-78
7-80
7-83
7-84
7-86
7-87
7-88
7-89
7-91
7-92
7-33
7-94
7-95
7-96
7-97
7-98
7-99
7-100
7-10"

7-103
7-104

‘=105
7-106
7-107
7-108
7-109
7-110
7-111
7-111
7-113
7-114
7-115



RETURNSCBITCL))S & & & ¢ v v v v o v v o s o o o o o « o« » 7-116
CONTACT_DISCONTACT_SEND_CHEC¥K: PROCEDURE(CALS_NA)

RETURNS(BIT(1)); e+ e 4 s 4« 4 4 4 4 s+ 4 4 s+ e s+ e e e e« . 7-118
CS.DEACTIVATION_CLEANUP: PROCEDURECLINK_NAY; . . . . . . . « 7-119
SEC_ALS_SUBTREE_INTERRUPT: PROCEDURECALS_NA)

RETURNS(BIT(1)); TSy £ Y
SEC_ALS_SUBTREE_CHECK: PROCEDURE(ALS_NA) RETURNS(BIT(1)); . 7-121

Undefined Protocol Machines Y A -
UPM_SAVE_TARGET_NA: PROCEDUREC(TARGET_NA); e e e e e e e e . T-122
UPM_RETRIEVE_TARGET_NA: PROCEDURE RETURNS(BIT(48)); e v . . 7-122
UPM_RNAA_RESOURCE_CHECK: PROCEDURE RETURNS(BIT(1)); e v e o« 1-123
UPM_SLOW_PROC: PROCEDURE; T e
UPM_ANA_PROC: PROCEDURE; . v & v v & o o« o o o o o o o o « « 7-123
UPM_ANA_RSP: PROCEDURE; S A )
UPM_NS_LSA_PROC: PROCEDURE; e e e e e e e e e e e e e e e . T-124
UPM_ADDLINK_RESOURCE_CHECK: PROCEDURE RETURNS(BIT(16)); . . 7-124
UPM_ADDLINKSTA_RESOURCE_CHECK: PROCEDURE RETURNS(BIT(16)); . 7-124
UPM_SAVE_FNA_RQ: PROCEDURE; e 6 e e e e e 4 e e e e e e« & o T7-125
UPM_RETRIEVE_FNA_RQ: PROCEDURE(FNA_RQ_COPY); . . . . . . . . 7-125
UPM_SAVE_RNAA_RQ: PROCEDURES . .+ + ¢ v + ¢ &« o &+ o o o o « « 7-125
UPM_RETRIEVE_RNAA_RQ: PROCEDURE(RNAA_RQ_COPY); . . . . . . . 7-126
UPM_MANUAL_DIAL: PROCEDURE; e e e e e e e e e e e e e s e . T-126
UPM_CAN_SSCP_IPL_PU_T2: PROCEDURE(PU_T2_NA) RETURNS(BIT(1));

Y e -t
UPM_BUILD_TEXT_OR_FINAL: PROCEDURE RETURNS(PTR); . . . . . . 7-127
UPM_ER_VR_INOP_PROC: PROCEDURE: e e e e e e e e e e e e e e T-127
UPM_LCP_PROC: PROCEDURE; .+ &« ¢ « + « ¢ o o o o « o o o o o« o 7-127

SSCP.SVC_MGR.CS Finite State Machines . . . . . . ¢« ¢« « « .« . 7-128

FSM_PU_ACT_DOM_RES: FSM_DEFINITION CONTEXT(DRCBI); . . . . . 7-128
FSM_LU_ACT_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . . 7-128
FSM_LINK_ACT_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . 7129
FSM_LINK_CONNIN_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . 7-129
FSM_LINK_CONNOUT_DOM_RES: FSM_DEFINITION CONTEXT(DRCB}; . . 7-130
FSM_ALS_CONTACT_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . 7-130
FSM_ALS_DUMP_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . 7-131
FSM_ALS_IPL_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . . 7-131
FSM_PROC_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . . . 7-132
FSM_ALS_RPO_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . . 7-132
FSM_ALS_CONNECTED_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . 7-133
FSM_PU_T2_IPL_DOM_RES: FSM_DEFINITION CONTEXT(DRCB); . . . . 7-133

we o

CHAPTER 8. SESSION SERVICES . &« ¢ + ¢« ¢ o« ¢ o o o s o o o o +« « « 8-1
Introduction .« o ¢ ¢ ¢« ¢ ¢ ¢ o o & o e e o e o e e e s e e« &+ + . 8-1
Network Context for Session Services . . . ¢ ¢ ¢ ¢« ¢ ¢ o +« « « + 8-4

PLU and SLU e - ]
ILU and TLU © ¢« v ¢ ¢« o « o o o o o o o s o « o o o o s o+« « + 8-F
OLU and DLU ¢ & ¢ ¢ ¢ ¢ o« o o o o o o o s o o o « o o o o« o « 8-
Session Network Services for Session Services e s+ e e e o s « « 8-9
(SSCP,LU).SEC.SNS.SS.RQ_SEND . . . &+ + &« ¢« « &« + « « o« « « « 8-10
(SSCP,LU).SEC.SNS.SS.RQA_RCV . &+ &+ & & &« « « o o o o « « « +« S-10
(SSCP,LU) .SEC.SNS.SS.RSP_SEND and
(SSCP,LU).SEC.SNS.SS.RSP_RCV . v &+ ¢ ¢« v + ¢« « o o« « « « «» 8-10

xiii



Session Services Formats
Class of Service

(SSCP,LU).PRI.SNS.S5S and (SSCP,SSCP').SSCP.SNS.SS

C0OS Name .
Network Name .

Uninterpreted Name

.

.

.

.

.

.

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

Procedure Correlation Identification . . . . . . .
User Request Correlation . . . ¢ + ¢ ¢ o ¢ « o o =
Mode Table and Mode Name . .« + + ¢ ¢ o o« o o o o
Session Key and Session Key Content e e e e e e s
Session Services Requests e e e e e e e e e e e e
INITIATE-SELF (INIT-SELF) e s e e e e a4 e e e e
INITIATE-OTHER (INIT-0OTHER) e e e e e e e e e
TERMINATE-SELF (TERM-SELF) . . +« + ¢« + + « « o«
TERMINATE-OTHER (TERM-OTHER) . + + ¢ « v « « « @
CONTROL INITIATE (CINIT) . &+ v o o o« o o o o o

CONTROL TERMINATE (CTERM) . . . . ¢« ¢ « ¢« .« .+ .
SESSION STARTED (SESSST) . . . « ¢ ¢« « « ¢« « .« .

SESSION ENDED (SESSEND) . . . ¢ ¢ « ¢« ¢ « o« « &
BIND FAILURE (BINDF) . . .« ¢« ¢ ¢ ¢« o ¢« o « o« o« &
UNBIND FAILURE (UNBINDF) . . . « ¢« ¢« « « « ¢« o« .
CLEANUP . o e e e e

NETWORK SERVICES PROCEDURE ERROR (NSPE) . . . .

NOTIFY (NOTIFY)

. . . . . . . . . .

CROSS-DOMAIN INITIATE (CDINIT) e e e e e e e e

INITIATE-OTHER CROSS-DOMAIN
CONTROL
SESSION
SESSION
SESSION
SESSION

CROSS-DOMAIN
CROSS-DOMAIN
CROSS-DOMAIN
CROSS-DOMAIN
CROSS-DOMAIN
CROSS-DOMAIN

(INIT-OTHER-CD) .
INITIATE (CDCINIT) . . .
STARTED (CDSESSST) . . . .
SETUP FAILURE (CDSESSSF) .
ENDED (CDSESSEND) . . . . .
TAKEDOWN FAILURE (CDSESSTF)

TERMINATE(CDTERM) . . . . o« .
TERMINATE-OTHER CROSS-DOMAIN (TERM- OTHER CD) . .
CROSS-DOMAIN TAKEDOWN (CDTAKED) . . . . . . « .
CROSS-DOMAIN TAKEDOWN COMPLETE (CDTAKEDC) . . .

DIRECT SEARCH LIST (DSRLST) e v e e e e e e s
CHAPTER 9. MANAGEMENT AND MAINTENANCE SERVICES . .
Communication Network Management . . . . . « + « + &
Introduction . . .+ ¢ ¢ ¢« ¢ ¢ ¢ ¢ e e o e o « e o
Communication Network Management Header « e e e e
RU Descriptions
Maintenance Services RUs . . .+ ¢« ¢« « ¢ o o o o o =

xiv

ACTIVATE TRACE (ACTTRACE)} . ¢ « « ¢ o o o « o o
DEACTIVATE TRACE (DACTTRACE) . . . .+ ¢« + « + « .
RECORD TRACE DATA (RECTRD) .« .« ¢ ¢ o« ¢ « o « o
DISPLAY STORAGE (DISPSTOR) . . « +« ¢ « o o o «
RECORD STORAGE (RECSTOR) . ¢ .« ¢ ¢ o « o« « o o
EXECUTE TEST (EXECTEST) . ¢ ¢ ¢ ¢ o « o« o o o
RECORD TEST DATA (RECTD) . . o e e e s
REQUEST MAINTENANCE STATISTICS (REQMS) . o e e
RECORD FORMATTED MAINTENANCE STATISTICS (RECFNS)

8-12
8-17
8-17
8-17
8-18
8-18
8-18
8-19
8-19
8-19
8-20
8-22
8-22
8-28
8-2°
8-34
8-34
8-34
8-34
8-34
8-34
8-41
8-43
8-44
8-48
8-53
8-55
8-55
8-55
8-55
8-55
8-60
8-63
8-65
5-65
8-70



RECORD MAINTENANCE STATISTICS (RECMS) . .
REQUEST TEST PROCEDURE (REQTESTY . . . . .
TEST MODE (TESTMODE) . .+ . ¢« &« « « « o o«
RECORD TEST RESULTS (RECTR) e e e e e e .
REQUEST ECHO TEST (REQECHO) e e e e e e e
ECHOTEST (ECHOTEST) e e e e e e e
SET CONTROL VECTOR (SETCV) . . . . . .
ROUTE_TEST . . . . . . . e e e e e
EXPLICIT ROUTE TESTED (ER TESTED) o e e e
Management Services RUs e e e e e e e e e .
DELIVER (DELIVER) e e e e e e e e e e
FORWARD (FORWARD) e e e e e e e

CHAPTER 10. Overview of the PU.SVC_MGR . . . .

PU.SVC_MGR Structure . . .« ¢ ¢« v ¢« ¢ o o « o
PU.SVC_MGR.NS Component . . e e e e e s
PU.SVC_MGR.PC_ROUTE_MGR Component e e e e .
PU.SVC_MGR.CSC_MGR Component . . . . . . .
PU.SVC_MGR.LINK_MGR Component e e e e e .

Node layer management e e e e e e e e e e e
Managing the Link Layer . e e e e e e e
Managing the Path Control Layer e e e e e s

Managing the Transmission Group Control Sub
Managing the Explicit Route Control Sublaye
Managing the Virtual Route Control Sublayer
Managing the Half-Session e e e e e e e e
Managing the NAU Services Managers . . . . .
Managing Subarea Element Addresses . . . .
Managing Boundary Function PUs and LUs . .

. .

. . . .

layer . . .
| S

CHAPTER 11. PU SERVICES MANAGER--NETWORK SERVICES . . . . .

PU Services Manager (Network Services) General
PU.SVC_MGR.NS Structure . e e e e e e .
PU.SVC_MGR.NS Protocol Boundarles e e e e e e
PU.SVC_MGR.NS Functions e e e s e e e e e e e
Share Limits . . . e v e e e e e e e e e e
Serialization of DLC e e e e e e e e e e e e
Reset Hierarchy . . ¢ « ¢ « ¢« o « o« o o« o o =
Lost Control Point Hierarchical Reset v e e s
Physical Unit Activation . . e e e e e e e e
ACTIVATE PHYSICAL UNIT (ACTPU) e e e e e
DEACTIVATE PHYSICAL UNIT (DACTPU) « e e .
Link and Adjacent Link Station Management . e
Link Activation e e e e e e e e e e e
ACTIVATE LINK (ACTLINK) e e e e e e e e
DEACTIVATE LINK (DACTLINK) . . . .+ + + +
Switched Link Connection . . e e e e
ACTIVATE CONNECT 1IN (ACTCONNIN) e e e e e
DEACTIVATE CONNECT IN (DACTCONNINY . . . .
CONNECT OUT (CONNOUT) e e e e e e e e

9-26
9-28
9-30
9-30
9-32
9-34
9-35
9-37
9-38
9-39
9-39
9-61

10-1

10-1
10-3
16-3
10-3
10-46
10-6
10-6
10-6
10--
10-7
10-7
10-7
10-8
10-8
10-8

11-1

11-1
11-5
11-7
11-7
11-7
11-8
11-9
11-9
11-11
11-11
11-11
11-12
11-12
11-12
11-12
11-13
11-13
11-13
11-13

XV



ABANDON CONNECT OUT (ABCONNOUT) . .
REQUEST CONTACT (REQCONT) S
ABANDON CONNECTION (ABCONN) o« e e e
Station Contacting . . « « .+ « + « «
CONTACT  + ¢ v v ¢ o o o« o o o o o &
DISCONTACT ¢ v o ¢« ¢ o o o o o o o
CONTACTED . . . . ¢ e e
Configurable Link Statrons e e e e
Adjacent Link Station Loading, Dumping,
IPL INITIAL (IPLINIT) e o e 5. e s
IPL TEXT (IPLTEXT) + « ¢ « o o« «
IPL FINAL C(IPLFINALY . . . .+ « « .
DUMP INITIAL (DUMPINIT) e e e e
DUMP TEXT (DUMPTEXT) . . . .+ . .
DUMP FINAL (DUMPFINAL) . . . . . .
REMOTE POWER OFF (RPO) . . . . . .

. . . . . o .
. . . 3 . . .
. . . .

. . . . . . . .

and Power-0ff

. . . . . . . .

Inoperative Links and Adjacent Link Stations . . . . .

INOPERATIVE (INOP) o e .
Loading a PU_T2 node . . . e e e s
PU_T&4|5-PU_T2 Load Operatlon e o e e 4
NC IPL INITIAL (NC_IPL_INIT) . . . .
NC IPL TEXT (NC_IPL_TEXT) . . . .
NC IPL FINAL (NC_IPL_FINAL) . e e
NC IPL ABORT (NC_IPL_ABORT) . . e
SSCP-PU_T2 Load Operation . . . . .
NS IPL INITIAL (NS_IPL_INITY . . .
NS IPL TEXT (NS_IPL_TEXT) . . .
NS IPL FINAL (NS_IPL_FINAL) . .
NS IPL ABORT (NS_IPL_ABORT) . .
Configuration Network Management (CNM) .
Link and TG Trace o« ® . e e e
ACTIVATE TRACE (ACTTRACE) e e e e
DEACTIVATE TRACE (DACTTRACE) . . . .
RECORD TRACE DATA (RECTRD)Y . . . . .
Link Level 1 Diagnostic Testing .« .
EXECUTE TEST (EXECTEST) e e e e e
RECORD TEST DATA (RECTD) . . . . .
Link Level 2 Diagnostic Testing
TEST MODE (TESTMODE)Y . . . . . .
RECORD TEST RESULTS (RECTR) « o e
REQUEST TEST PROCEDURE (REQTEST)Y . .
Display Storage . . o e e e e
DISPLAY STORAGE (DISPSTOR) o e e s
RECORD STORAGE (RECSTOR)Y . . . .
Maintenance Statistics . . . . .

. . . . . ° . .

. . . . . . .

. . . . . . . .

REQUEST MAINTENANCE STATISTICS (REQMS) o e e

RECORD MAINTENANCE STATISTICS (RECMS)

RECORD FORMATTED MAINTENANCE STATISTICS (RECFMS) . .
Dynamic Assignment of Network Addresses by PU e e e« e
REQUEST NETWORK ADDRESS ASSIGNMENT (RNAA) e e e e e

Freeing of Network Addresses . . . . . .

FREE NETKWORK ADDRESSES (FNA)Y . . . .
Set Control Vector Processing e e e e e
Requesting LU activation . . . . . . . .

XV i

11-13
11-13
11-13
11-14
11-14
t1-146
l11-14
11-14
11-15
11-15
11-15
11-15
11-15
11-15
11-15
11-15
11-15
11-15
11-17
11-17
11-17
11-17
11-17
11-17
11-19
11-19
11-19
11-19
11-19
11-20
11-20
11-20
11-20
11-20
11-24
11-20
11-20
11-21
11-21
11-21
11-21
11-21
11-21
11-21
11-21
11-21
11-21
11-21
11-22
11-22
11-23
11-23
11-23
11-23



REQUEST ACTIVATE LOGICAL UNIT(REQACTLU) . . . . . . . . . 11-23

Requesting the freeing of a network address e e e e e e e e« o 1124
REQUEST FREE NETWORK ADDRESSES (REQFNA) e e e e e e e e e 1l1-24
Node Data Base Structure . . ¢ ¢ ¢ ¢ ¢ ¢ v o o o o o o o o « « 11-24

FAPL Descriptions . . ¢ « ¢ ¢ ¢ v v o v v o o« o o« o « o« « « « 11-28
PU.SVC_MGR.NS.RCV: PROCEDURE; e e e e e e e e e e e e+ e . . 11-28
NS.SC_PROC: PROCEDURE; . . .« . + ¢« « ¢ ¢« o ¢« o « « o « « « - 11-30
NS.LCP_RESET_PROC: PROCEDURE(SSCP_SCB_ID); . . . . . . . . . 11-33
NS.CS_RCV: PROCEDURE; S R A 1
NS.ACTLINK_PROC: PROCEDURE; e B R 1
NS.DACTLINK_PROC: PROCEDURE; . . . . + ¢ ¢« + « ¢« ¢« « « ¢« « o 11-37
DACTLINK_RCV_CHECKS: PROCEDURECLINK_EA) RETURNS(BIT(1)); . . 11-3»
NS.CONN_PROC: PROCEDURE;: . . . + « « ¢ ¢ ¢« « o« « o o« & « « o+ 11-40
NS.CONTACT_PROC: PROCEDURE; e i R Y
CONTACT_CONFIG: PROCEDURECALS_EA); . . . . . ¢ « « ¢ « « « . 11-64
NS.DISCONTACT_PROC: PROCEDURE; . . . . . ¢ « « ¢ « ¢ « « « . 11-65
NS.LOAD_PROC: PROCEDURE; . « ¢« ¢ « ¢ ¢ ¢ ¢ v & ¢ o o o« o« « « 11-46
NS.DUMP_PROC: PROCEDURE; . . . ¢ « « ¢ ¢ « ¢« ¢« « « « & « « o+ 11-48
NS.RPO_PROC: PROCEDURE; e e e e e e e e e e e e e e e 11-50
LINK_STATUS_CHECKS: PROCEDURECALS_EA) RETURNS(BIT(1)); . . . 11-51
NS.RNAA_PROC: PROCEDURE; . .« « ¢ ¢ « « ¢ o « o« « o« « o« « o« « 1l1-52
RNAA_VALIDITY_CHECK: PROCEDURE RETURNS(BIT(1)); e« « + « .+ 11-53
RNAA_PU_OWNERSHIP_CK: PROCEDURE RETURNS(BIT(1)); . . . . . . 11-5¢4
NS.FNA_PROC: PROCEDURE; e+ e+ + 4 4 e« + + 4 & e e e o + « 11-55
FNA_VALIDITY_CHECK: PROCEDURE RETURNSC(FIXED BINARY(16)); . . 11-56
FNA_BF_PU_AND_ALS_PROC: PROCEDURE; . . . . . « . . +« + . . . 11-58
FNA_BF_LU_PROC: PROCEDURE; . ¢« ¢ ¢ ¢ « ¢ ¢« ¢ o « « o« o &« « « 11-59
FNA_LU_PROC: PROCEDURE; e e e e e e e e e e 4 e e 4« & e« . 11-59
NS.BF_LU_ADD: PROCEDURE; . . . « .+ « ¢ ¢« « ¢ ¢« &« « +« « « « .« 11-60
NS.BF_PU_AND_ALS_ADD: PROCEDURE; . . . « . ¢« ¢« ¢« « ¢« « « o« .« 11-61
NS.LU_ADD: PROCEDURE; S i Y-
NS.ADDLINK_ADDLINKSTA_PROC: PROCEDURE; . . . . . . . . . . . 11-62
NS.DELETENR_PROC: PROCEDURE; . . « ¢ « ¢ ¢ ¢ ¢« ¢ ¢ ¢« « « « « 11-63
NS.SETCV_PROC: PROCEDURE; O B Y
NS.DLC_CONFIG: PROCEDURE; e e e e e e e e e e e e e e e+ e+ + 11-66
XID_FORMAT_2_RCV: PROCEDURE; . .« « ¢ o ¢ ¢ o o ¢ o o « « « o+ 11-67
XID_FORMAT_CHECK_1: PROCEDURE RETURNS(BIT(1)); . . . . . . . 11-68
XID_FORMAT_CHECK_2: PROCEDURE RETURNS(BITC(1))>; . . . . . . . 11-69
MULTI_LINK_TESTS: PROCEDURE; . . . . + ¢ ¢« ¢« « ¢ ¢« « « « « « 11-70
XID_FORMAT_2_BUILD: PROCEDURE; . . . « ¢« ¢« « « ¢ ¢« « .« « « . 11-71
SUCCESSFUL_XID_EXCHANGE: PROCEDURE:; e v e e e e e e e e e . 11-72
STATION_CONTACTED: PROCEDURE; S s R -
SEND_CONTACTED: PROCEDURE; . . « « ¢« ¢« ¢ ¢« ¢ « ¢ ¢« o o « o « 11-73
XID_ERR_RCV: PROCEDURE; e B o
XID_ERR_SEND: PROCEDURE; . . ¢ ¢« ¢« ¢ ¢« ¢« ¢ o o o o« o o « « « 11-75
NS.DLC_RCV: PROCEDURE; . < . + + ¢ ¢ ¢ ¢ o o & o o o & &+ « o+ 11-76
NS.LINK_RSP: PROCEDURE; T A o
NS.CONTACT_RSP: PROCEDURE; . « . « ¢« « +« ¢« ¢« & ¢ ¢ o« « « « o 11-80
NS.CONN_RSP: PROCEDURE; e v e e e e e e & s e e e e e e+ . 11-82
NS.LOAD_RSP: PROCEDURE; e v e+« + e« + 4 e e e s e e e« o + . 11-84
NS.SIG_RSP_PRI: PROCEDURE; . . ¢ ¢ ¢ ¢ o« ¢ o o « o« « « « + o 11-86
NS.SIG_RSP_SEC: PROCEDURE; . . « + ¢ ¢ ¢ ¢ o o « « o« « « + o« 11-88
NS.INOP_PROC: PROCEDURECLINK_STA_EA); e o e + e + + + « o+ . 11-90

INOP_TO_HALF_SESSIONS: PROCEDURECLINK_STA_EA); . . . . . . . 11-91

XVvii



e — . — — — —" o Do——— S S—

This page
left blank

e s e o ot M e S S s s S el

XXviii



FSM_ALS_SEC_DUMP_RES: FSM_DEFINITION CONTEXT(NRCB); . . . 11-122
FSM_ALS_SEC_IPL_RES: FSM_DEFINITION CONTEXT(NRCB); . . . . 11-123
FSM_ALS_SEC_RPO_RES: FSM_DEFINITION CONTEXT(NRCB); . . . . 11-123
FSM_ALS_SEC_XID_RES: FSM_DEFINITION CONTEXT(NRCB); . . . . 11-1264
FSM_ADJ_PU_LOAD: FSM_DEFINITION CONTEXTC(NRCB); . . . . . . 11-124
FSM_ALS_TEST_RES: FSM_DEFINITION CONTEXT(NRCB); . . . . . 11-124
FSM_TGN: FSM_DEFINITION CONTEXTC(LSCB); . . . e« e + « o« 11-125
FSM_XID_FORMAT_2: FSM_DEFINITION CONTEXT(LSCB), e e o« o o« 11-126

CHAPTER 12. PATH CONTROL ROUTE MANAGER . . . ¢« « ¢ ¢ ¢ o « o » 12-1

PU Services Manager, Path Control Route Manager v e e e e s e 12-1
Explicit Routes and Virtual Routes . . . ¢« « ¢+ + « ¢ ¢ « +« & 12-3
Sample Operation Sequences . .« « « ¢ o+ o o o o o o o o o o 12-6

Session Activation . . . ¢ ¢ ¢ ¢ ¢ ¢ e 4 e e e e e o o o 12-6
TG Inoperative « + ¢« v v o o+ o o o o o o o o o s o o o » o 12-9
Network Control RH Values e e e e e e e e e e e e e e e e 12-9
Network Control TH Values . e e e e e e e s e s e & e s 12-10
PU.SVC_MGR.PC_ROUTE_MGR. RCV' PROCEDURE; e e e s e e . e 12-13

Explicit Route Manager . . ¢ ¢ ¢ ¢ ¢« ¢ ¢« « o o o s o o o o « o+ 12-14
Data Structures T A Y
Request Flous . . O A X -
Protocol Boundary Nlth Path Control (PC) . . . « ¢« ¢« « « « .« 12-22
Protocol Boundary with the VR Manager e e e e e e o o o o & 12=-23
Protocol Boundary with the PU.SVC_MGR.NS . . . . « ¢« « « .+ . 12-23
Operational Status of Explicit Routes . . . . . « « + .« . . 12-23
Activation of Explicit Routes e e o s+ e s 4 e s e e o e« o o 12-24
Dynamic Routing DBefinition . .« ¢ ¢ ¢ ¢ ¢ ¢ o ¢ ¢ o o« « o« « « 12-26
Testing of Explicit Routes . . . ¢ ¢ ¢ ¢ ¢ ¢ o « « o « o« o« « 12-30

ER_MGR: PROCEDURE; =+« v « +v v o ¢ o« o o o o o o o o o o« « 12-3°
Explicit Routing Definition e e e e e e e e e e e e e e e s 12-32
DEFINE_ER_TO_TG: PROCEDURE; . e e e e« s e e o o o « 12-33
UPM_ALLOW_ER_DEFINITION: PROCEDURE RETURNS(BIT(1)); . o 12-33
Operational Status of Explicit Routes e s e e s e e s e e . .2-34
EXPLICIT ROUTE OPERATIVE (NC_ER_0OP) e e« o & + s e s e+ o . 12-35
EXPLICIT ROUTE INOPERATIVE (NC_ER_INOP) e+ « o e & o e < 12-35
EXPLICIT ROUTE INOPERATIVE (ER_INOP) . . + ¢ ¢ « « &« + « o« 12-36
NETHWORK SERVICES LOST SUBAREA (NS_LSA) . . . ¢ ¢« ¢ o« « « - 12-37
LOST SUBAREA (LSA) .+ v v ¢ ¢ ¢ o o o o o o o o o o o o o« « 12-37
OP_SEND: PROCEDURE; e v e s e e e e e e e e e e e e e . 12-39
OP_RCV: PROCEDURE; + &« « ¢ ¢« ¢ o o o o s o s o o o « « o 12=-40
INOP_SEND: PROCEDURE; e e e s e s e e e e e e e e e e e 12-42
INOP_RCV: PROCEDURE: .+ ¢« ¢ & v ¢ ¢ o o o o o o o o o o o« 12-44
LSA_RCV: PROCEDURE; e ¢ o & + 4 e 4 4 e e e e e s e e & 12=-45
UPM_CHANGE_LSA_TO_INOP: PROCEDURE; . .« ¢« ¢« « « ¢« « + + « 12-66
FANOQUT_PROP: PROCEDURE; s s e s 4 e e s e s e e e e e e-12-66
UPM_CREATE_LSA_FROM_INOP: PROCEDURE RETURNS(PTR):; e o o 12-47
NS_ER_INOP_SEND: PROCEDURE; e e e e e e e e e e e e e e 12-47
UPM_CREATE_NS_LSA_FROM_INOP: PROCEDURE RETURNS(PTR); . . 12-48
VRMGR_INOP_SEND: PROCEDURE; e e e e s e s e e e e e e s 12-48
Explicit Route Activation and Testing . . . . . + ¢« « o« « + 12-649
EXPLICIT ROUTE ACTIVATE (NC_ER_ACT) e s s« s e « s+ e« o o 12-50
EXPLICIT ROUTE ACTIVATE REPLY (NC_ER_ACT_REPLY) e « « « o 12-50

xix



ROUTE TEST (ROUTE_TEST} . . . e e e s e s s e e s e+ . 12=-52
EXPLICIT ROUTE TEST (NC_ER TEST% e e+ s e e« e s & « + o 12-53
EXPLICIT ROUTE TEST REPLY (NC_ER_TEST_REPLY) e v e 4 e & o 12-53

EXPLICIT ROUTE TESTED (ER_TESTED) . . « ¢ ¢« « « &+ « +» « .« 12-56
ACT_SEND: PROCEDURE; . . . . . . . . 3 . ° . . . . . ° . 12—55
TEST_SEND: PROCEDURE; e e e e e e e e e e s e e e s+ . . 12-56

UPM_TEST_CODE_FORCES_SEND: PROCEDURE RETURNS(BIT(1)) . 12-57
ACT_TEST_SEND: PROCEDURE; et 4. e 4 e s+ s s s e s e« e e« 12-59
ACT_TEST_RCV: PROCEDURE; . . . e o s + 4 s e+ e & s o« 12-60
REDUCE_REVERSE_ERN: PROCEDURE RETURNS(BIT(I)), e+ o« o« . 12-62
ACT_TEST_REPLY_SEND: PROCEDURE; e e e e s e e s e« s s 12-62
TESTED_TO_ALL_SSCPS: PROCEDURE; e e e e e e e e e e e o« 12-63
TESTED_SEND: PROCEDURE; e e e e e e e e e e e e e e s . 12-63
ACT_TEST_REPLY_RCV: PROCEDURE; v v ¢« + o ¢ o o o o o o o 12-64
SET_ER: PROCEDURE(DEST_SALER_NUM); . . ¢« + o ¢ « o« « o o« 12-65
UPM_SET_ER_STATUS: PROCEDURE(STATUS); e e s e s s e« « . 12-66
FIND_ER_STATUS:
PROCEDURE(DEST_SA, VR_NUM,ER_NUM,STATUS,ADJ_SA); . . . . 12-66
ER Manager Utility Programs . « « ¢ « o« o o o o« o o o o o« » 12-67
CREATE_SUBAREA_ROUTING: PROCEDURE(DEST_SA); e e e o e+ . 12-67
BUILD_NC_ER_ACT_OR_TEST: PROCEDUREC(CTYPE) RETURNS(PTR); . 12-68
UPM_MAX_ER_LENGTH: PROCEDURE: e e e e e e e v e e e e s 12-69
UPM_ACT_SEQ_ID: PROCEDURE RETURNS(CHARC(C10)); . . . . . . 12-69
BUILD_NC_ER_ACT_OR_TEST_REPLY: PROCEDUREC(TYPE); .+ . . 12-70
ABLE_TO_RCV_ACTVR: PROCEDURE RETURNS(BIT(1})); e e e . . 12-71
SIGNAL_VR_MGR: PROCEDURE(SIGNAL); . e . e e . . 12-72
ARE_ANY_PATHS_PENDING: PROCEDURE RETURNS(BIT(l)), e . . 1272
FSM_ERN: FSM_DEFINITION CONTEXTC(ERCB); .« « ¢« ¢« o o o+ « o 12-73
FSM_PATH: FSM_DEFINITION CONTEXT(PATHCB); e e « o « & « 12-75
Virtual Route Manager e A 4
VR_MGR: PROCEDURE; .« ¢ ¢« v ¢ ¢ ¢ o ¢ o o o o o o o o o o« 12-79
Virtual Route Activation . . . ¢ ¢ ¢ ¢ ¢ o &+ ¢« o o« « o +« « « 12-81
VR Activation and Class of Service . . ¢« « ¢« ¢ « o« « « o+ o« 12-82
Locating a Suitable VRCB . . ¢ ¢ « ¢ ¢ ¢ ¢ o o o o o o« + « 12-82
Requesting ER Activation . . . ¢ ¢ « ¢« o o ¢ o o o o o+ « o+ 12-84
Minimal ER-VR Protocol Support . . ¢ ¢« ¢« ¢ o ¢ « o o o & 12-84
ACTIVATE VIRTUAL ROUTE (NC_ACTVR) e e e & s« s+ e « +« « . 12-86
Activation Completion e e e s s e 4 e e s % s e e e e o » 12-87
VR_ID_LIST_PROCESSOR: PROCEDURE(VR_ID_LIST_INDEX); . . . 12-88
PROPER_TYPE_OF_VR: PROCEDURE(PTR_TO_VR_ID_LIST)
RETURNS(BIT(1)); T -

.o

ER_ACTIVATION_TERMINATOR: PROCEDURE; . . . . ¢« « .« « . . 12-92
CHECK_ER_SUITABILITY: PROCEDURE; . . . « « ¢« « « « « « + 12-94
SET_VR_WINDOW_SIZE: PROCEDURE; . . . ¢« « « ¢« ¢« ¢« + « + + 12-95
ACTVR_RCV: PROCEDURE;: . « ¢ ¢ o v ¢ ¢ ¢« o o o o« o o o« « 22-96
VR_RCV_CHECKS: PROCEDURE RETURNS(BIT(1)); . . . . . . . 12-98
CHANGE_ACTVR_TO_NEG_RSP: PROCEDURE(SENSE_CODE); . . . . 12-99
ACTVR_RQ_RCV: PROCEDURE; . . + « ¢« ¢ ¢« « « « « « « « «» 12-100
VR_ACTIVATED: PROCEDURE; . .« ¢ ¢« ¢ o ¢ o« ¢ o o« « o« « o« 12-101
CANCEL_VR_RESERVATION: PROCEDURE; . . . + « ¢ ¢ + .+ . 12-102

UPM_VR_ID_LIST_REORDER: PROCEDURE; . . . . . + + « « . 12-102
UPM_ALLOW_SNF_OVERRIDE: PROCEDURE; . . . .« . . . « « . 12-103
UPM_VR_WINDOW_SIZE_OVERRIDE: PROCEDURE; . . . « . . . 12-103
UPM_SEND_VRPRS: PROCEDURE; . . . .« « « « ¢ o« o « o« o« o+ 12-103



Virtual Route Deactivation . . . ¢ ¢« ¢« ¢ « o o o« « «
DEACTIVATE VIRTUAL ROUTE (NC_DACTVR) . . . + « « .+ .
SEND_DACTVR_ORDERLY: PROCEDURE; e v e e e e 4 a4 s
SEND_DACTVR_FORCED: PROCEDURE; . . . . « « « « « .
DACTVR_RCV: PROCEDURE; ¢« ¢ ¢« v v ¢« o o o o o o o =
UPM_SEND_DACTVR_FORCED: PROCEDURE RETURNS(BIT(1));
VIRTUAL ROUTE INOPERATIVE (VR_INOP) . . . . .« .« .+ .
VR_INQOP_SEND: PROCEDURE; . &« « v v v o o o o o o =
Virtual Route Testing e e e e e e e e e e e e e e e
ROUTE TEST (RGUTE_TEST) e e e e e e e e e e e e e
ROUTE_TEST_RCV: PROCEDURE; . + ¢« ¢ ¢ ¢« ¢ « « « o« &
SET_VR: PROCEDURE(DEST_SA,VR_NUM); . . . « « .« .« .
UPM_SET_VR_STATUS: PROCEDURE; e e e e e e e e e

FIND_VR_STATUS: PROCEDURE(DEST_SA,VR_NUM,ER_STATUS);

VR Manager Utility Prograns e e e e e e e e e e e e
BUILD_ACTVR: PROCEDURE:; e e e e e e e e e e e e
BUILD_DACTVR: PROCEDURECTYPE); . ¢« « « « « + « « &
RELEASE_VRCB: PROCEDURE; . .+ .+ + « o o v o o o o
CHANGE_VRM_MU_TO_POS_RSP: PROCEDURE(TRUNCATION); .
CHANGE_VRM_MU_TO_NEG_RSP: PROCEDURE(SENSE_CODE); .
SWAP_ORIGIN_DEST: PROCEDURE; . . . e e e e e e
FSM_VR: FSM_DEFINITION CONTcXT(VRCB), e e e e
FSM_DACTVR_DIRECTION: FSM_DEFINITION CONTEXT(VRCB)

Chapter 12 Utility Programs . e e e e e e e
BUILD_NC_TH_RH: PROCEDURE(MSG PTR), e e e e e e
BUILD_NS_RQN_RH: PROCEDURE(NS_MU_PTR); . . . .+ . .
VRN_TO_ERN_MAP: PROCEDURE(DEST_SA,VR_NUM,ER_NUM)

RETURNS(BIT(1)); e e e e e e e e e e e e e e e
ERN_TO_VRN_MAP: PROCEDURE(DEST_SA,VRN_MASK,ER_NUM)
RETURNS(BIT(1)); e e e e e e e e e e e e e e e
FSM_INPUT_DEFINITION:; .+ ¢ ¢ ¢ ¢« ¢ « o o o o o o o o o =«

CHAPTER 13. PU.SVC_MGR.CSC_MGR . . . . .« « ¢« « « o .« o« .

Common Session Control Manager . . . « « « ¢ o o + o « =
Session Qutage Notification Processing . . . . . . . .
Virtual Route Inoperative e e e e e e e e e e e e
Virtual Route Deactivated e e e e e e e e e e e e
Route Extension Inoperative e v e e e e e e e e e
Hierarchical Reset or SSCP Gone e e e v e e e e e .
SSCP Gone e e e e e e e e e e e e e e e e e e e e
Hierarchical Reset . . . . + « + ¢« « + « . .
Session Activation Parameters Protocol Machine (SESSACT)
Session Activation and Deactivation Protocols e e e e
ACTIVATE CROSS-DOMAIN RESOURCE MANAGER (ACTCDRM)Y . .
DEACTIVATE CROSS-DOMAIN RESOURCE MANAGER (DACTCDRM)
ACTIVATE PHYSICAL UNIT C(CACTPU) . ¢ ¢ ¢« « v o« o« o« o =&
DEACTIVATE PHYSICAL UNIT (DACTPU) e e e e e e e e
ACTIVATE LOGICAL UNIT C(ACTLU) e e e e e e e e e e
DEACTIVATE LOGICAL UNIT (DACTLUY . . . .+ + « + « +
BIND SESSICON (BIND) e e e e e e e e e e e e e e e
UNBIND SESSION (UNBIND) . .+ « ¢ ¢ v o o o o o o « =
FAPL Descriptions . .+ « « ¢« o o o « o o o o o o o o o =«

.o

12-104
12-105
12-106
12-107
12-108
12-108
12-10"
12-110
12-111
12-112
12-113
12-114
12-114
12-115
12-116
12-116
12-116
12-117
12-118
12-118
12-119
12-120
12-122
12-123
12-123
12-124

12-124
12-125
12-126

13

l
[

13-1
15-7
13-8
15-8
13-8
13-8
13-8
13-10
13-12
13-15
13-17
13-17
13-20
13-20
13-23
13-25
13-26
13-26
13-34

XxXxi



CSC_MGR.SEND: PROCEDURE; . .
CSC_MGR.T1_OR_T2_SEND:
CSC_MGR.T4_OR_T5_SEND:
CSC_MGR.BF_SEND: PROCEDURE; .
CSC_MGR.RCV: PROCEDURE; . . .
CSC_MGR.T1_OR_T2_RCV:
CSC_MGR.T4_OR_T5_RCV:
CSC_MGR.BF_RCV:
CSC_MGR.SON:
RQ_CHECKS:
RSP_CHECKS:
TYPE_SESSION:
FUNCTION_SUPPORTED:
RQ_PARAMETERS:
RSP_PARAMETERS: PROCEDURE RETUR
BIND_CRYPTOGRAPHY_CK: PROCEDURE
PU_ACTIVE_AND_VR_CHECK: PROCEDU
SON_VR: PROCEDURE; . . . . . .
SON_RESET: PROCEDURE; . . .
PU_T1_OR_T2_RESET: PROCEDURE,
PU_T4_OR_T5_RESET: PROCEDURE;
SON_REX_INOP: PROCEDURE; . . .
CREATE_DEACT_RQ:

PROCEDURE; . .
PROCEDURE; . . .
PROCEDURE RETURNS(BI

PROCEDURE R

PROCEDURE(ADDR_SWITCH,REQUEST_

SESSACT.REQUEST:
SESSACT.RESPONSE:
FM_PROFILE_PROC:
. TS_PROFILE_PROC:
FM_PROFILE_O:
FM_PROFILE_2:
FM_PROFILE_3:
FM_PROFILE_4:
FM_PROFILE_5:
FM_PROFILE_6:
FM_PROFILE_7:
FM_PROFILE_17:
FM_PROFILE_18:
CHAIN_RSP_SET:
TS_PROFILE_1:
TS_PROFILE_2:
TS_PROFILE_3:
TS_PROFILE_é&:
TS_PROFILE_5:
TS_PROFILE_7:

PROCEDURE:; .
PROCEDURE; .
PROCEDURE; .
PROCEDURE ;
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; .
PROCEDURE
PROCEDURE
PROCEDURE .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
PROCEDURE; . . .
TS_PROFILE_17: PROCEDURE; . .
BF_TS_PARAMETERS: PROCEDURE; .
SCB_CREATE: PROCEDURE; . . . .
SCB_DISCARD: PROCEDURE; I
UPM_GET_SEQ_ID: PROCEDURE RETUR
UPM_PS_PROFILE: PROCEDURE; .
CREATE_DEACTIVATION_RSP:
SON_TYPE:
Finite State Transition Matrixes
FSM_SESS_SSCP_SSCP_PRI_OR_SEC:

we we ‘oo
.

xXii

PROCEDURE RETURNS(BIT(1)); .

. . . . . . . . . . . . . .

PROCEDURE: . « ¢« ¢« ¢« ¢ v o o o o o &
PROCEDURE; . . . . . . . . . . .

. . . . . . . . . . . . . .

PROCEDURE; . .« ¢ « ¢« o v o « o « + &
PROCEDURE; . .« « « ¢« ¢ « ¢ ¢ o o o &

. . . . . . . . . . . .

T(Z))’ . . . . . . . . . .

PROCEDURE RETURNS(BIT(2))3 « ¢ ¢« o ¢ o o o o o
PROCEDURE RETURNS(BIT(1)); .

ETURNS(BIT(I))

o e o
.
.
.
.
.

NS(BIT(1)); . « « « ¢« « « &
RETURNS(BIT(1)); . . . . .
RE RETURNS(BIT(32))

. . . . . . . . . . . . .

we
.
.
.

. . . . . . . . . . . . . .
. . . . . . . . . . . . . .
. . 3 . . . . . . . . . .

. . . . . . . . . . . . .

CODE,SON_CODE,DIRECTION); .

. . . . . . . . . . . . . .
. . . . . . . . . . . . . .

. . . . . . . . . . . . . .

. . . . . . . . . . . . . .
. . . . . . . . . . . . . .
. . . . . . . . . . . . .

NS(BIT(64))’ . . . . . . .

. . . . . . . . . . . .

PROCEDURE RETURNS(PTR), o e e e s
PROCEDURE RETURNS(BIT(8)); . « « o « o« o o o « &

. . . . . . . .

FSM_DEFINITION CONTEXT(SCB);

13-34
13-35
13-36
13-38
13-39
13-40
13-42
13-644
13-46
13-47
13-49
13-50
13-53
13-54
13-56
13-58
13-5"
13-60
13-62
13-63
13-64
13-66

13-67
13-68
13-70
13-72
13-73
13-74
13-75
13-76
13-77
13-78
13-78
13-79
12-80
13-81
13-82
13-83
13-83
13-84
13-85
13-86
13-86
13-87
13-89
13-90
13-92
13-92
13-93
13-93
13-274
13-95
13-95



FSM_SESS_CP_PU_PRI: FSM_DEFINITION CONTEXT(SCB); . . . . . . 13-96
FSM_SESS_CP_PU_SEC: FSM_DEFINITION CONTEXT(SCB); . . . . . . 13-97
FSM_SESS_CP_LU_PRI: FSM_DEFINITION CONTEXT(SCB); . . . . . . 13-98
FSM_SESS_CP_LU_SEC: FSM_DEFINITION CONTEXT(SCB); . . . . . . 13-99
FSM_SESS_LU_LU_PRI: FSM_DEFINITION CONTEXT(SCB); . . . . . 13-100
FSM_SESS_LU_LU_SEC: FSM_DEFINITION CONTEXT(SCB); . . . . . 13-101
FSM_SESS_BF_CP_PU_T1: FSM_DEFINITION CONTEXT(SCB); . . . . 13-102
FSM_SESS_BF_CP_PU_T2: FSM_DEFINITION CONTEXT(SCB); . . . . 13-103
FSM_SESS_BF_CP_LU: FSM_DEFINITION CONTEXT(SCB); . . . . . 13-104
FSM_SESS_BF_LU_LU: FSM_DEFINITION CONTEXT(SCB); . . . . . 13-105
FSM_INPUT_DEFINITION: . . . . ¢ ¢ ¢ ¢ ¢« « ¢« o o « « « « - 13-105
DECLARE_LOCAL_VARIABLES: PROCEDURE; . . . . . . . « . . . 13-106

APPENDIX A. NODE DATA STRUCTURES AND CONSTANTS . . . . . . . . .

>
i
[y

Node Control Block . .« ¢ ¢ ¢« ¢ ¢ & o o o o o o o o o o o o o =
Path Control Control Block . ¢« ¢« ¢ ¢ ¢« ¢ ¢ o o« ¢ o o o o « o
Node Resource Control Block List and CPCB List . . . . . . . .
Session Control Block « ¢ v ¢« ¢ ¢ ¢ ¢ v o o o o e e e e e o
Transmission Control Control Block . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ o o o o =«
Domain Resource Control Block List . . ¢ ¢« + ¢ ¢« + ¢ ¢« « « o &
Link Station Control Block List t e e s e e e e e e e e e e
Transmission Group Control Block List . . . . .« ¢ ¢« ¢« « « o
Virtual Route Control Block List . . . ¢« ¢« ¢ ¢ ¢ ¢ ¢ o« o « o« &
Virtual Route Reservation List . . ¢« ¢« « ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ « o o
Explicit Route Control Block List . . . . + ¢« « « v o o « o @
Subarea Routing List . . ¢« + ¢« ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢« o« « e o e« o« o
ERN Map List . . . . . .
Virtual Route Identifier List e s e s e e e e e e e e e e e
FAPL Constants . . & ¢« ¢ v ¢ ¢ ¢ ¢« ¢ ¢ o o o o o o o o o o« o »
Data Structures e e e e e e e s e e e e e e e e e e e e e e e
NCB v v v e 6 6 e e e e e e e e e e e e e e e e e e e e e e
PCCB & ¢ v v v 6 6 v 6 e e e e e e e e e e e e e e e e e e e
NODE_RESOURCE . & ¢ v ¢ ¢ ¢ o o o o o o o o o o o o o o o«
CP_INDIRECT . & v ¢ & v o o o o s o o o o o o o o o o o o .
O O -

. . . . . . . . . . . . . . . . . . .

==

1 >:>>->3>>->:>?->:>>->:>>.>;>>
WO VOO NSNNSN~S NSO OONOTTTUT Y

SCB . . . . . . . . . . . . . . . . . . . . . . . . . . . .

A

A

A

A
TCCB v v v v v v e e e e e e e e e e e e e e e e e e e e e e A
DRCB « v v v v v & o v o v e e e e e e e e e e e e e e e e A
Y o) R
L1 - JE S
ASSOC_LSCB_ENTITY & v + v v v v v v v v o v v e v v e v v v A-27
PIU_VECTOR LIST v v v « & v v o v & v v e e e e e e e v v w A
VRCB v v v v v v v e e e e e e e e e e e e e e e e e e e e A
VR_RESERVATION . + + v v v & v v & « & o v o v v v e v v v v &k
ERCB v v v v v v ot v e e e e e e e e e e e e e e e e e e e e A
PATHCB v v v v v v v e e e e e e e e e e e e e e e e e e e A
SUBAREA_ROUTING v & v v v v v v & o o v v e e v e e v v v v A
ERN_MAP v v v v v v e e e e e e e e e e e e e e e e e e e oA
VR_ID_LIST v v v v v v o v e e e e e e e e e e e e e e e e A
CONSTANTS v v v v v v e e e e e e e e e e e e e e e e e v v A

xxiii



APPENDIX B. NODE UTILITY PROCEDURES . . . ¢ ¢« « « ¢« « o« o« « o

ADD_CP_ENTRY: PROCEDURE(RESOURCE_ADDR,CP_SESS_ID); . . . . . .

CHANGE_MU_TO_EXR: PROCEDUREC(SENSE_DATA); . . .« « « « « « « « &
CHANGE_MU_TO_NEG_RSP: PROCEDUREC(SENSE_DATA); . . . . . . . .

CHANGE_MU_TO_POS_RSP: PROCEDURE(CTRUNCATION); . + « ¢« « « « .
DELETE_ALL_CP_ENTRIES: PROCEDURE(RESOURCE_ADDR); . . . . .
DELETE_ALS_FROM_TGCB: PROCEDURECALS_EA)Y; . . . o .
DELETE_CP_ENTRY: PROCEDURE(RESOURCE_ADDR,CP_ SESS ID), .
DEQUEUE_RUS_FROM_RESOURCE: PROCEDURE(RES_EA};
DETERMINE_LCP_RESET_COPTION: PROCEDUREC(RES_EA) RETURNS(BIT(l ),
ENQUEUE RU FOR RESOURCE PROCEDURE(RES EA), o o . . e
FIND_ALS_FOR_DOM_RES: PROCEDUREC(RES_NA) RETURNS(POINTER), . .
FIND_ALS_FOR_RESOURCE: PROCEDURE(RES_EA) RETURNS(POINTER);
FIND_CP_ENTRY: PROCEDURE(RESOURCE_ADDR,CP_SESS_ID)
RETURNS(BIT(1)); T T T T S
FIND_DOMAIN_RESOURCE: PROCEDURE(RES_ADDR) RETURNS(POINTER);
FIND_ERCB: PROCEDURE(SUBAREA_ADDRESS,ER_NUMB)
RETURNSCPOINTERIS « v v ¢ v v v v ¢ o v o v o o o« o o« o o =
FIND_LINK_FOR_DOM_RES: PROCEDURE(RES_NA) RETURNS(POINTER);
FIND_LINK_FOR_RESOURCE: PROCEDURE(RES_EA) RETURNS(POINTER);
FIND_PU_FOR_DOM_RES: PROCEDURE(RES_NA) RETURNS(POINTER); .
FIND_SUBORDINATE_DOM_RES: PROCEDURECRES_ADDR)’
RETURNS(POINTER); . . . o v e e e e
FIND_TGCB: PROCEDURE(DEST SA ERN) RETURNS(PTR), e e e e e

FIND_TGCB_FOR_ALS_EA: PROCEDURE(RES_EA) RETURNS(PTR); . e e
LOCATE_NODE_RESOURCE: PROCEDURE(RESOURCE_ADDR)
RETURNS(POINTER); . . . B T T

LOCATE_SUBORDINATE_ RESOURCE PROCEDURE(RESOURCE_ADDR)
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RETURNS(POINTER);

MAP_FROM_CANONICAL:

1AP_TO_CANONICAL:

PROCEDURE(NON_CAN_PTR,CANONICAL_PTR,PIULNTH);
MODULO: PROCEDURE(VALUE,MODULUS) RETURNS(FIXED BINARY(IS)),
PROCEDURE(NAU_EA) RETURNS(FIXED

NAU_SESSION_COUNT:
BINARY(15));

PTR_ADD: PROCEDURE(OLDADDR INCR)
PURGE_RUS_FROM_RESQURCE:
RESOURCE_TOTAL_SHARE_CNT:

BINARY(15));

PROCEDURE(PIU_LENGTH)$

RQD: PROCEDURE RETURNS(BIT(l));
RQE: PROCEDURE RETURNS(BIT(1)); .
RQN: PROCEDURE RETURNS(BIT(1));

UPM_CREATE_RQ: PROCEDURE(RQ_NAME) RETURNS(POINTER);
UPM_CREATE_RSP: PROCEDURE(RSP_NAME) RETURNS(POINTER);

UPM_LCG: PROCEDURE(MESSAGE);

NDIX C. THE EXECUTION MODEL
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rts of a Process .
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RETURNS(PTR);
PROCEDURE(RES_EA);
PROCEDURE(RES_EA) RETURNS(FIXED

.
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Path Error (Category Code = X'80')

RH Usage Error (Category Code = X'68"')

State Error (Category Code = X'20")

Request Error (Category Code = X'10"')

Request Reject (Category Code = X'08"')
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.
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CHAPTER 4. TRANSMISSION CONTROL

INTRODUCTION

A distinct transmission control (TC) element (Figure 4-1) is
provided for each half-session supported in a node, and is
identified as HSID.TC. Whenever it is not ambiguous, the
qualifying half-session prefix, HSID, will be omitted.

TC elements provide two protocol machines for each locally
supported half-session:

o TC.CPMGR
. TC.SC

These protocol machines are interconnected as shouwn in
Figure 64-2.

The protocol machine for session control, TC.SC, provides
session-specific support for starting, clearing, and
resynchronizing session-related data flous. The session
control RUs providing activation or deactivation for a
half-session are handled by PU.SVC_MGR.CSC_MGR (see Chapter
13).

The connection point manager (TC.CPMGR) controls sequence
number checking, pacing, enciphering/deciphering, and other
support functions relating to the half-session flous.

Each half-session with boundary function (BF) support has a
BF.TC protocol machine in the node providing the BF support.

This chapter describes transmission control for locally
supported half-sessions separately from transmission control
in the boundary function; the details of BF.TC are presented
at the end of the chapter.

CHAPTER 4. TRANSMISSION CONTROL 4-1



Figure 46-1. Structural Overview of a Node
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PU.SVC_MGR.NS
LU.SVC_MGR.SS

DFC SSCP.SVC_MGR.CS
A A
Q_TC_TO_DFC
RQ&RSP RQ & RSP
RQ & RSP v '}
TC.CPMGR RQ & RSP TC.SC
(Figure 4-3) < > (Figure 4-4)
A
I TC
l RQ & RSP
Vv

Figure 4-2. Structure of a TC element

INITIALTZATION PROCEDURES

Procedure SESSACT.TC_INITIALIZE (page 4-24) is called by
PU.SVC_MGR.CSC_MGR (Chapter 13) uwhen a half-session is being
activated. This procedure and the two that it «calls,
SESSACT.PRIMARY_INITIALIZE (page 4-25) and
SESSACT.SECONDARY_INITIALIZE (page 4-26), establish the
component names of other layers in the node, and set up
pacing parameters and the required finite-state machines for
the profiles in use.
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RESET H

ERARCHY

Explicit reset signals are generated by certain TC FSMs and
are directed to FSM subsets defined by the reset hierarchys
e.g., FSM_DT_SEND_SDT_AND_CLEAR (page 4-62) sends a reset
signal to the FSMs in the CLEAR_RESET subtree (page 4-27)
simultaneously with issuing CLEAR. Reset signals are also
generated by the NAU services managers; e.g., the LU
services manager sends a reset signal to the FSMs in the
TC_RESET subtree (page 4-27) when +RSP(ACTLU) is sent.

There are three reset procedures defined in this chapter:
TC_RESET (page 4-27), CLEAR_RESET  (page 64-27), and
CPMGR_RESET (page 4-28)., TC_RESET is called by
PU.SVC_MGR.CSC_MGR and resets all TC-related FSMs, queues,
and variables. CLEAR_RESET is called when a CLEAR is
processed and resets the appropriate TC-related FSMs,
queues, and variables, all DFC FSMs, queues, and variables,
and any FSMs, queues, and variables that are required for
session presentation services (see SNA LU-LU Session Types).
CPMGR_RESET resets all TC-related queues and variables and
all TC-related FSMs except those for data traffic and
cryptography.

SCHEDULER-INVOKED PROCEDURES

Procedures TC_OR_BF_TC.DEQUEUE.Q_PAC (page 4-29) and
TC_OR_BF_TC.IPR_SEND (page 4-29) are invoked by the
higher-level scheduler. (See Appendix C for details.) Both
of these procedures appear in half-session TC elements and
in boundary—-function TC elements. TC_OR_BF_TC.DEQUEUE.Q_PAC
is responsible for removing requests and responses from the
pacing queue, Q_PAC, and sending them on to path control
(see "Pacing," page 4-9). TC_OR_BF_TC.IPR_SEND is
responsible for generating an isolated pacing response (IPR,
see "Pacing") when both the architectural and resource
requirements are satisfied.

CONNECTION POINT MANAGER

Each half-session contains a TC.CPMGR protocol machine
having the structure shoun in Figure 4-3. Detailed
definitions for TC.CPMGR.SEND and TC.CPMGR.RCV, the major
TC.CPMGR procedures, are shown on pages 4-31 and 4-36,
respectively.

The protocols supported by a half-session TC.CPMGR include:
. Checking of sequence numbers on received normal-flow

requests (Sequence numbers are assigned to normal-flowu
requests by DFC (Chapter 5)
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Proper separation of the normal flous from the
expedited flows with respect to sequencing, pacing, and
other TC protocols

Sending of normal-flow requests using pacing; this
involves a queue (Q_PAC) for temporarily holding
outgoing requests, and a set of coupled FSMs and
procedures that manage the sending and receiving of
pacing requests and responses (FSM_PAC_RQ_SEND (page
4-60) and FSM_PAC_RQ_RCV (page 4-61)).

Sending of requests on the expedited flow using
immediate request mode (see "Request and Response
Control Modes,™ page 4-11) wusing FSM_CNTL_IMMED_EXP
(page 4-61)

Enqueuing, on Q_TC_TO_DFC, of requests destined for the
DFC element

Proper routing of requests and responses to PC (Chapter
3), DFC (Chapter 5), and TC.SC.RCV (page 64—-44)

Enciphering/deciphering control: For all LU-LU FM data
RUs using session-level mandatory cryptography, and for
those LU-LU FM data RUs with the Enciphered Data
indicator (EDI) set to ED using session-level selective
cryptography (see TC.CPMGR.SEND.NORM_RQ (page 4-33) and
TC.CPMGR.RCV.NORM_RQ (page 4-40))
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DFC DFC
TC.SC.SEND TC.SC.RCV TC.SC.RCV
A
RQ&RSP -RSP Q_TC_TO_DFC —— RQ&RSP
A
Vv \ RQ&RSP
-RSP
TC.CPMGR.SEND |«
(page 4-31)
v
v
Koo TC.CPMGR.RCV
_— (page 4-36)
_— Q_PAC FSMs
A A
V o .
TC_OR_BF_TC. TC_OR_BF_TC.
DEQUEUE. IPR_SEND
Q_PAC (page 4-29) A
(page 4-29)
RQ & RSP IPR
TC.CPMGR
RQ & RSP
v v v
L }
PC PC

Note:

by the higher

-level scheduler.

Figure 6-3. Structure of TC.CPMGR
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THE SEQUENCE NUMBERING OF REQUESTS AND RESPONSES

For some TS profiles (see Appendix F), each request that is
sent on the normal flow is assigned a sequence number. The
sequence number is initialized to 0 when a half-session is
activated; it is incremented by 1 before sending each
request. Thus, the sequence number for the first request is
1. After reaching 65,535, the sequence number wraps to 0.
(A sequence number of 0 is sent in the wrap situation only.)
This orderly progression may be altered by a CLEAR or STSN
request. Sequence numbers are assigned in the sending
half-session by DFC and are checked in the receiving
half-session by TC.CPMGR.

For the expedited flow, an identifier is assigned to each
request sent. The identifier is not necessarily managed as
a sequence number, but is wunique for each outstanding
expedited request sent within a layer. Expedited DFC RUs
(QEC, RELQ, RSHUTD, SBI, SHUTC, SHUTD, SIG) are assigned
identifiers by DFC; The SC requests CLEAR, CRYV, RQR, SDT,
and STSN (all of which are expedited) are assigned
identifiers by TC.SC.

For other TS profiles, identifiers are used on the normal
flows as well as on the expedited flows.

The sequence number or the identifier, as appropriate, is
given to path control with the associated BIU, to be carried
in the TH.

The sequence number or identifier generated by the sending
DFC component is given to the sending end user or NAU
services manager and 1is retained for wuse in correlating
responses to requests (a response carries the sequence
number or identifier of the corresponding request).

Because the FID3 TH format does not include a Sequence
Number field, half-sessions located in a type 1 node do not
use sequence numbers or identifiers. Sequence number and
identifier assignment and checking for these half-sessions
are performed in the boundary function by BF.TC.RCV (page
4-53).

Since the half-session responsible for recovery must be able
to correlate responses to requests within a chain,
restrictions are placed on the protocols used on sessions
involving half-sessions located in type 1 nodes. Sessions
involving these half-sessions use one of the following
protocols, so that responses to requests flowing in the
secondary-to-primary direction can be properly correlated by
the half-session responsible for recovery:
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. Immediate request mode and definite-response chains
(and/or exception—-response chains carrying CD) for the
secondary—-to-primary direction, or

. Primary half-session responsible for recovery

Sessions involving these half-sessions also use one of the
following protocols, so that responses to requests flowing
in the primary-to-secondary direction can be properly
correlated by the primary half-session:

U Immediate request mode and definite-response chains
(and/or exception-response chains carrying CD) for the
primary-to-secondary direction, or

. Pacing with N=1 +to the secondary TC.CPMGR. (In
two-stage pacing (see "Boundary Function Considerations
for Pacing,™ page 64-22), only the pacing from the
boundary function to the secondary requires a windouw
size of 1.) In addition, an IPR cannot precede any
positive or negative response that may be returned; the
receipt of an IPR thus indicates that processing of the
previous request is complete and no response to that
request will be returned.

These protocols always match the correct response and
request. In the meta-implementation, however, DFC 1is not
aware of the node type in which it resides; therefore in a
type 1 node, TC.CPMGR 1inserts a dummy sequence number in
requests and inserts the last sequence number sent in
responses in order to allow DFC to function.

SESSIONS WITH CRYPTOGRAPHY

4-8

If session—-level mandatory cryptography is selected when the
session is activated, TC.CPMGR enciphers all FMD request RUs
being sent and deciphers all FMD request RUs being received.
If session—-level selective cryptography 1is selected, only
those FMD request RUs with the Enciphered Data indicator
(EDI) set to ED are enciphered or deciphered. The end user
sets this bit. The process of enciphering involves the
following actions:

. The RU is padded, when necessary, to an integral
multiple of 8 bytes. The padding bytes are added at
the end and contain unpredictable values, except for
the last pad byte, which contains an unsigned 8-bit
binary count of the pad bytes. If padding is required,
the Padded Data indicator (PDI) is set to PD.
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. Prior to enciphering, the first 8 bytes of an RU are
exclusive-0ORed with the value of the session
cryptography seed; the result is then enciphered. Each
subsequent 8-byte block within the same RU is
exclusive-ORed with the output of the previously
enciphered block. This technique is referred to as
"block chaining with cipher text feedback."

. Enciphering employs an 8-byte block chain algorithm and
an 8-byte key, the session cryptography key, and is in
accordance with the Data Encryption Standard (DES)
algorithm described in Federal Information Processing
Standards Publication 46, dated January 15, 1977.

The deciphering process is simply the inverse of
enciphering.

Valid cryptography options are defined under the BIND format
in Appendix E. Session—seed generation is described in
Appendix E under RSP(BIND). Session-seed distribution is
described in this chapter under "Cryptography Verification
(CRV)"™ (page 4-18) and in Appendix E under RSP(BIND). The
RH bits used for cryptography are defined in Chapter 2 and
are displayed in Appendix D.

SESSION-LEVEL PACING

Session-level pacing allows a TC.CPMGR to control the rate
at which it receives requests on the normal flow. (Virtual
route pacing is described in Chapter 3.) If pacing is
selected when the session 1is activated, all normal-flow
requests are paced. Requests and responses on the expedited
flow are not paced and are unaffected by pacing on the
normal flouw. Pacing is generally used when the sending
TC.CPMGR is capable of sending requests faster than the
receiving TC.CPMGR can process them. (Where a BF.TC element
is interposed between primary and secondary TC.CPMGRs,
pacing may occur in either one or two stages. See the
section "Boundary Function Considerations for Pacing", page
§-22, for details.)

The pacing environment assumes that the receiving TC.CPMGR
is able to accept no more than a certain number of requests
(N) at a time. This number, called the window size, is
defined wWwhen the session is being activated. Pacing
operates according to the following <cycle. The sending
TC.CPMGR initially may send up to N requests. On the first
request, it turns on the Pacing Request indicator. After
the receiving TC.CPMGR receives the request that contains
the Pacing Request indication, it can signal the sending
TC.CPMGR (by using the Pacing Response indication) when it
is ready to receive another group of requests.

CHAPTER 4. TRANSMISSION CONTROL 4-9



6-10

The sending TC.CPMGR keeps a count of the number of requests
that it can send before receiving a pacing response; this
number is kept in the pacing count field (PACING_COUNT).
This field and all others related to session-level pacing
or the maximum RU size are maintained in the Transmission

Control Control Block (TCCB). Khen a pacing response

is

received, the sending TC.CPMGR can send N more requests and
therefore increases the pacing count by N. If the pacing
count drops to 0, the sender uwaits until a pacing response
is received before sending any more requests. The value of

the pacing count can range from 0 to 2N-1.

Only one pacing response is generated for each pacing
request. There are two methods by which the pacing response
may be returned: on a normal-flow response header or on an
ISOLATED PACING RESPONSE (IPR). The IPR may be used at any
time; however, it is especially useful when no other

response to a request is available in which to send
Pacing Response.

the

The decision as to when a session—-level pacing response can

be sent is implementation-dependent and determined by an
undefined protocol machine, UPM_RESOURCE. This procedure is
invoked by TC_OR_BF_TC.IPR_SEND (page 64-29), when it is
invoked by the higher—-level scheduler, or by
TC.CPMGR.SEND_NORM_RSP (page 4-33) or
TC_OR_BF_TC.DEQUEUE.Q_PAC (page 64-29) when either is
processing a response.

Normal—-flow responses that have the Queued Response

indicator (QRI) set to QR are placed on the pacing queue,
but do not cause the pacing count to be decremented. When
normal-flow responses indicate -QR, they can pass requests

at queuing points in TC and BF.TC. If a request is held

up

by pacing, all responses marked QR and queued behind the

request are also held up.

A Pacing Response indication is never added to a response
held in Q_PAC; it is added only to a response with QRI=QR as

it is dequeued from Q_PAC or to a response with QRI=-QR.

If

FSM_PAC_RQ_SEND is preventing the only available responses
from flowing from the gqueue, an IPR can be generated and
sent directly to PC; this prevents session deadlock, which

could occur when both TC.CPMGRs' pacing dqueues contain

a

request that cannot flow and that blocks the flow of the
only available responses that might be wused to carry the

Pacing Response indication.
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ISOLATED PACING RESPONSE (IPR)

An IPR is sent by TC.CPMGR.SEND to return a Pacing Response
indication as discussed in the preceding section.

IPRs are the only way possible to send pacing responses to
pacing requests when operating under no-response protocols
(RQN).

The following fields of the TH and RH are set for an IPR:
JH: The normal or expedited flow 1is indicated. The
sequence number is undefined (it may be set to any value,
and it is not checked by the receiverl.

RH: IPRs are coded all-zeros except for the Response
indication, the Pacing.Response indication, and the chaining
bits; thus, the IPR RH is coded X'830100', and the test for
an IPR is: RRI=RSP, -DR1, -DRZ2, and PI=PAC. IPR is the
only response that indicates both -DR1 and -DR2.

There is no RU.

REQUEST AND RESPONSE CONTROL MODES

In order to simplify implementation and to better manage

error recovery situations, every half-session issues
requests and responses according to defined control mode
options.

The following reqguest control modes are defined:

] Immediate request mode: All request chains are sent
under a single constraint--no request may be sent on
the flow by a given half-session when a previously sent
definite-response request is still outstanding on that
flow.

U Delayed request mode: There are no constraints on the
sending of request chains.

Delayed request mode 1is less restrictive than immediate
request mode; a sender that satisfies the restrictions of
immediate request mode also satisfies the restrictions of
delayed request mode.

The immediate request mode is used generally on the
expedited flow in each direction in a session (exceptions
are CLEAR and RQR). For expedited-flow requests on PU-PU
flows, see Chapters 11 and 12. One of the control modes is
used on the normal flow in each direction
(primary-to-secondary and secondary-to-primary) for a given
session activation.
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The immediate request mode is enforced on the expedited
flows by each TC.CPMGR.SEND using FSM_CNTL_IMMED_EXP (page
4-61). It is enforced in the TC layer instead of DFC, where
other control modes are enforced, because TC SC RUs use the
protocol.

When FSM_CNTL_IMMED_EXP is in the reset state, any number of
expedited responses may be sent to path control; but once a
request is passed, the BLOCK_RQ state is entered. Responses
are still passed, but requests are rejected by send checks
(that are dependent on the state of FSM_CNTL_IMMED_EXP) in
TC.CPMGR.SEND, TC.SC, and DFC. When the response to the
outstanding request is received, FSM_CNTL_IMMED_EXP returns
to the reset state. Then the next request may be passed.

The request control modes used on the normal flows are
enforced by DFC (see Chapter 5 for details).

The following response control modes are defined:

1. Immediate response mode: Responses are sent in the
order the requests are received (i.e., requests are
processed and responses issued first-in, first-out).
When a response to a particular request is received, it
means that all requests in the same flow sent before
the responded-to request have been processed by the
receiver, and that their responses, if any, have been
sent.

2. Delayed response mode: With the exception of the
response to CHASE, responses may be sent in any order.
All valid responses to requests received before CHASE
must be sent before the response to CHASE is sent.

The particular request and response control modes to be used
on the normal flows in any session are a function of the
session—activation parameters. The modes to be used in one
direction may be chosen independently of, and do not affect,
the modes to be used in the other direction.

The response control modes used on the normal flows are
enforced by DFC (see Chapter 5 for details).

Each session control element (TC.SC) (Figure 4-4) supports
protocols related to data traffic activation, deactivation,
and recovery. It also assigns the identifier for each
request. The state-dependent checks made on received and
sent requests and responses are defined in the various FSMs
(pages 4-62 - 4-71). Boundary function considerations for
session control requests and responses are described in the
section "BF.TC."
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COMMON TH VALUES

All SC

bit

requests and responses
is on in the TH).

COMMON RH VALUES

All SC requests are

are sent expedited

(see Chapter 13) with the following RH values:

All

PU.SVC_MGR.CSC_MGR (see

RU Category

Format indicator

Sense Data Included indicator
Begin Chain indicator

End Chain indicator
Definite Response 1
Definite Response 2 indicator
Exception Response indicator
Queued Response indicator
Pacing indicator

Begin Bracket indicator

End Bracket indicator

Change Direction indicator
Code Selection indicator
Enciphered Data indicator
Padded Data indicator

indicator

SC are issu

Chapter 1

responses

values:

RU Category

Format indicator

Sense Data Included indicator
Begin Chain indicator

End Chain indicator

Definite Response 1 indicator
Definite Response 2 indicator
Response Type indicator
Queued Response indicator
Pacing indicator

CHAPTER 4.

11

1

0

1

1

1

0

0

0

0

0

0

0

0

0

0

ed by TC.SC or
3) with the

11

1

0 or 1
1

1

1

0]

0 or 1
0

0

TRANSMISSICN CONTROL

(the EFI

issued by TC.SC or by PU.SVC_MGR.CSC_MGR

by

following RH

6-13



PU.SVC_MGR.NS

PU.SVC_MGR.NS
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Figure 4-6. TC.SC
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(page 4-31)

6-14 SNA FORMAT AND PROTOCOL REFERENCE MANUAL




DATA TRAFFIC PROTOCOLS

The flow of FMD and DFC requests and responses in each
active half-session is controlled by the state of a data
traffic FSM; no FMD or DFC requests or responses are sent or
validly received by a TC.CPMGR if its DT FSM is not in the
active state. Data traffic flow is also affected by the
state of the CRV FSM if session-level cryptography was
specified in BIND. The data traffic protocols are useful,
in that they allow session activation to be accomplished
without permitting user—-oriented data ¢to flow before both
half-sessions (and end users) are ready to receive such data
or have completed required STSN processing.

There are four types of data traffic protocols. The type
used in any active session is determined by the TS profile
associated with session activation. (See Appendix F for
other details of TS profiles.) The type distinguishes
whether START DATA TRAFFIC (SDT) ands/or CLEAR are valid for
the session, as defined in the following table:

SDT CLEAR IS Profile Pages

yes yes 3 and 4 4-62 and 6-63
yes no 5 and 17 4-64 and 4-65
no yes 2 4-66 and 4-67
no no 1 and 7
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START DATA TRAFFIC (SDT)
CLEAR (CLEAR)

Flow: From primary LU to secondary LU or from SSCP to
PU|SSCP (Expedited) for SDT;
from primary LU to secondary LU (Expedited) for CLEAR

Principal FSMs: FSM_DT_SEND_SDT_AND_CLEAR (page 4-62)

FSM_DT_RCV_SDT_AND_CLEAR (page 6-63)
FSM_DT_SEND_SDT (page 4-64)
FSM_DT_RCV_SDT (page 4-65)
FSM_DT_SEND_CLEAR (page 4-66)
FSM_DT_RCV_CLEAR (page 4-67)

SDT is sent by the primary session control to the secondary
session control to enable both the sending and receiving of
FMD and DFC requests and responses by both half-session
TC.CPMGRs.

CLEAR is sent by the primary session control to reset the
data traffic FSMs and the data traffic subtrees (e.g.,
brackets, pacing, sequence numbers) in the primary and

secondary half-sessions. (For boundary function
considerations, see "BF.TC," page 4-19.) CLEAR can be used
after a catastrophic error as the first step in a data

traffic recovery sequence.

Sending CLEAR precludes sending any further DFC or FMD
requests or responses until a SDT is sucessfully processed.
If SDT is not supported, the flow of FMD and DFC traffic is
re—enabled when the RSP(CLEAR) is processed. All pending
responses to DFC and FMD requests are discarded.

CLEAR is a valid request whenever the session is active.
Any number of CLEARs may be outstanding at any one time.
The CLEAR request and its response stay in order with other
expedited requests and responses.

REQUEST RECQOVERY (RQR)
Flow: From secondary LU to primary (Expedited)

Principal FSMs: FSM_RQR_SEND (page 4-67)
FSM_RQR_RCV (page 4-638)

RQR is sent by the secondary to request the primary to
initiate recovery for the session by sending CLEAR or to
deactivate the session.
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SET AND TEST SEQUENCE NUMBERS (STSN)
Flow: From primary LU to secondary LU (Expedited)

Principal FSMs: FSM_STSN_SEND (page 4-68)
FSM_STSN_RCV (page 4-69)

STSN is used by the sync point manager only after BIND has
been sent and prior to the sending of SDT to resynchronize
sync points following a session failure. The protocol
associated with STSN requires that two versions of the
normal-flow sequence numbers be kept. The first version is
kept in both the primary and secondary half-sessions (see
session control block in Appendix A); these are the
half-session send and receive numbers. They correspond to
the number of the last normal-flow request sent and the
number of the last normal-flow request validly received by
each half-session. The second version (the transaction
processing program number) is kept by both the primary and
secondary half-sessions' sync point managers. The sequence
numbers kept by the sync point manager are not affected by
any architecturally defined reset resulting from a session
control request other than STSN.

STSN is sent by the primary half-session sync point manager
to resynchronize the values of the half-session sequence
numbers, for one or both of the normal flows at both ends of
the session. Either or both sequence numbers (primary to
secondary; or secondary to primary) can be "set," "sensed,"
or "set and tested."™ The sequence number values +to be set
are specified in the STSN request (see Appendix E for format
details); they are set in each half-session associated with
the session when the RU is processed by the half-session's
associated TC.SC. If +the action code in the request is
"set," the secondary half-session's sync point manager is
notified that its half-session sequence number has been
changed. Testing or sensing is done only by the secondary
half-session's sync point manager, not by TC.SC. Values to
test or sense are asociated with a half-session by session
name (see session name in the User Data field in BIND,

Chapter 13). This allows correct restart even if network
addresses change after a session failure and before restart.
The restarted session retains the primary/secondary

half-session polarity of the original session.

Half-session sequence number values are not affected by
"sense™ or "ignore™ action codes.
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CRYPTOGRAPHY VERIFICATION (CRV)
Flow:A From primary LU to secondary LU (Expedited)

Principal FSMs: FSM_CRV_SEND (page 4-70)
FSM_CRV_RCV (page 4-71)

When session-level cryptography is specified in the BIND,
CRV is sent by the primary LU session control to the
secondary LU session control to enable sending and receiving
of FMD requests by both half-sessions. CRV is a valid
request only when session-level cryptography was selected in
BIND. SDT can be sent only after +RSP(CRV) is received.
CRV carries an 8-byte field (see Appendix E) that contains a
transform (enciphered under the session cryptography key) of
the deciphered value—-—-the test value--received in
+RSP(BIND); the transform in CRV is the test value with each
bit of its first 4 bytes inverted (i.e., a 1 becomes a 0 and
a 0 becomes a 1). (The test value 1is also used as the
session—-seed value when encipherings/deciphering FMD RUs
while the session is active.) The secondary TC.CMPGR
obtains the returned test value by deciphering the
aforementioned 8-byte field in CRV and inverting the first 4
bytes; it then compares it with the test value sent
(enciphered) in +RSP(BIND). Failure to compare resets the
session cryptography key and the session cryptography seed.
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Each secondary half-session within a peripheral node is
given boundary function (BF) support within the adjacent
subarea node. A general overview of BF is given in Chapter
1. The basic structure of BF is illustrated again in Figure
-5, The details of BF.PC are given in Chapter 3. This
section defines the TC aspects of BF.

A distinct BF.TC element is provided for each half-session
receiving boundary function support, and is identified as
SID.SEC.BF.TC. Whenever it is not ambiguous, the qualifying
prefix, SID.SEC, will be omitted.

Each BF.TC consists of a send and a receive protocol machine
(Figure 4-6). The receive protocol machine handles CLEAR
processing and, for half-sessions in type 1 nodes, checks
and assigns values carried in the Sequence Number field of
the FID4 TH, since the FID3 TH has no such field. The send
protocol machine provides boundary function support for
pacing.

The boundary function has two TCCBs associated with it—--one
that is used for flows to and from the primary half-session
and one that is used for flows to and from the secondary
half-session.

The FSMs used to support each BF.TC protocol machine exist
in a reset hierarchy described by BF.TC_RESET (page 4-52).
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Figure 4-5. Boundary Function Structure
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BF.(PU|LU).SVC_MGR BF.(PU|ILU}.SVC_MGR

A
RQ & RSP RQ & RSP
Vv
BF.TC.SEND
(page 4—54) e e e 0 00 0000 00
'
Y
Ceveonoonse BF.TC.RCV
—_— Q_PAC (page 4-53)
—_— FSMs
A
A .
v . .
TC_OR_BF_TC. TC_OR_BF_TC.
DEQUEUE.Q_PAC IPR_SEND
(page 4-29) (page 64-29)
RQ & RSP IPR A
BF.TC
RQ & RSP
\ \") '
L ]
BF.PC PC.VRC
PC.VRC BF.PC

Note: TC_OR_BF_TC.DEQUEUE.Q_PAC and TC_OR_BF_TC.IPR_SEND are invoked by
the higher—level scheduler.

Figure 6-6. Structure of BF.TC
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BOUNDARY FUNCTION DATA TRAFFIC PROTOCOLS

CLEAR

The boundary function support for an LU-LU half-session
processes both CLEAR and its response; all boundary function
FSMs in the BF.TC_RESET hierarchy are reset when CLEAR or
its response (whether positive or negative) is processed.

BOUNDARY FUNCTION CONSIDERATIONS FOR PACING

6-22

Pacing between a primary TC.CPMGR and a secondary TC.CPMGR,
in a peripheral node supported by a boundary function, may
occur in one stage (involving the primary and secondary
TC.CPMGRs) or in two separate stages. One-stage pacing may
be desirable if the primary LU and the boundary function are
located in the same node; two-stage pacing may be more
desirable otheruwise.

If two stages are used, they are defined as follous:

. Stage 1--Primary (or secondary) TC.CPMGR to BF.TC: The
purpose of this stage is to control the flow of
requests from the primary (or secondary) TC.CPMGR to
the BF.

. Stage 2--BF.TC to secondary (or primary) TC.CPMGR: The
purpose of this stage 1is to control +the flow of
requests from the BF to the secondary (or primary)
TC.CPMGR.

For flows that are paced, the window size (N) for each
pacing stage is set at system definition or by a BIND
parameter. The value of each N is independent of the others
(see "Pacing™ earlier in this chapter and the BIND RU
specification in Appendix EJ.

If N is specified to be 0, then the associated stage is not
paced. However, if N is specified to be 0 when the TS
profile indicates that pacing may be used, and a request is
received with the Pacing indicator on (PI=PAC), then the
receiver must return either a pacing response or a negative
response Wwith sense code: Pacing Not Supported.

When the staging indicator for the primary TC.CPMGR to
secondary TC.CPMGR flow is set indicating two-stage pacing,
the primary TC.CPMGR send pacing count and the secondary
TC.CPMGR receive pacing count do not have to be equal. If
this staging indicator is set indicating one-stage pacing,
the primary TC.CPMGR send pacing count is set equal to the
secondary TC.CPMGR receive pacing count by the LU.SVC_MGR.
The same is true for the secondary-to-primary direction.
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The secondary LU may reduce the secondary TC.CPMGR receive
pacing count suggested on a negotiable BIND; the primary
TC.CPMGR send pacing count is set to the same value if
pacing in this direction is to occur in one-stage. When
two-stage pacing is indicated for a given direction and the
request is a negotiable BIND, the boundary function may
change the TC.CPMGR send pacing count for that direction.
For a non-negotiable BIND, the boundary function can change
the secondary TC.CPMGR send pacing count, if two-stage
pacing is specified, but the primary TC.CPMGR send pacing
count cannot be changed; if the primary TC.CPMGR send pacing
count is unacceptable to BF, a negative response, Invalid
Parameters (0821, 0832, 0833, or 0835), can be sent.

When one-stage pacing is used in one direction and two-stage
pacing is used in the other direction, the boundary function
passes the one-stage pacing request bit unaltered with the
RH on which it was sent. However, the one-stage pacing
response indicator cannot always be passed unaltered with
the RH on which it was sent, because this RH can be delayed
by normal-flow requests that are being held in Q_PAC
awaiting a stage—-2 pacing response. In order to avoid the
delay, BF.TC.SEND (page 4—-54) may generate an expedited-flow
IPR and set PI=-PAC in the original response.

BOUNDARY FUNCTION CONSIDERATIONS FOR SEGMENTING

Peripheral nodes may divide a normal-flow BIU into multiple
BIU segments before sending it to the boundary function.
The segments are passed on to their destination and
assembled at the other end of the half-session. A subarea
node sends only whole BIUs to the boundary function;
BF.PC.SEND (Chapter 3) may segment the BIUs before sending
them to the peripheral node.
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SESSACT.TC_INITIALIZE: PROCEDURE;

/t
r
1 FUNCTION: SETS UP SESSION PARAMETERS NEEDED BY TC. THIS PROCEDURE IS EXECUTED 1
| WHEN THE SESSION IS BEING ACTIVATED. A PROCEDURE IS CALLED TO FILL
1 IN THE SCB DEPENDING ON WHETHER THIS IS A PRIMARY OR SECONDARY 1
i HALP-SESSION AND THE GENERIC VARIABLE PC IS ESTABLISHED DEPENDING ON |
| THE NODE TYPE. 1
| |
i INPUT: ON CALL FROM PU.SVC_MGR.CSC_MGR, THE SCB_PTR = POINTS TO A 1
| HALP-SESSION SCB. |
| |
i OUTPUT: SCB IS UPDATED AND TCCB IS FILLED IN 1
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : l
| SESSACT. PRINARY_INITIALIZE PAGE 4-25 |
| SESSACT.SECONDARY_INITIALIZE PAGE 4-26 i
L —- ']
*/

TCCB_PTR = SCB.TC_CB_PTR;
IF SCB.HALF_SESSION = PRINARY THEN

CALL SESSACT.PRIMARY_INITIALIZE; : /* PAGE 4-25 */
ELSE

CALL SESSACT.SECONDARY_INITIALIZE; /% PAGE 4-26 */
SELECT ANYORDER (NCB.PU_TYPE);
. WHEN(PU_T1)
. #PC = PC_T1.SEND; /% CHAPTER 3 s/
. WHEN(PU_T2)
. #PC = PC_T2.SEND; /* CHAPTER 3 */
. WHEN (PU_T4,PU_T5)
. #PC = PC.VRC.SEND; /% CHAPTER 3 */
END;
RETURN;

END SESSACT.TC_INITIALIZE;
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SESSACT.PRIMARY_INITIALIZE: PROCEDURE;

/%
r
| FONCTION: SETS UP SESSION PARAMETERS NEEDED BY A PRIMARY HALFP-SESSION TC. i
[} CALCULATES THE MAXIMUM RU SIZE THAT CAN BE SENT AND RECEIVED, ]
| DETERMINES WHETHER OR NOT SESSION SEND AND RECEIVE PACING ARE USED, |
| AND SETS UP THE GENERIC FSM'S AND SVC_MGR VARIABLE. THIS PROCEDURE |
| IS EXECUTED WHEN THE SESSION IS BEING ACTIVATED. |
| . |
| INPUT: SCB_PTR POINTS AT A PRIMARY HALP-SESSION SCB AND TCCB_PTR IS ]
| ESTABLISHED. |
| |
| OUTPUT: UPDATED SCB AND TCCB |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
\ SESSACT.TC_INITIALIZE PAGE 4-24 |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| DECODED PAGE 4-57 |
| FSM_CRV_SEND PAGE 4-70 |
| FSM_DT_SEND_CLEAR PAGE 4-66 \
| FSM_DT_SEND_SDT PAGE 4-64 ]
| FSM_DT_SEND_SDT_AND_CLEAR PAGE 4-62 |
| FSM_RQR_RCV PAGE 4-68 |
\ FSM_STSN_SEND PAGE 4-68 ]
v )
*/
/%
r 1
| RU SIZES ANL PACING COUNTS 1
. N
*/
IF SCB.PRI_SEND_MAX_RU_SIZE -~= 0 THEN
TCCB.MAX_SEND_RU_SIZE = DECODED (SCB.PRI_SEND_MAX_RU_SIZE) ; /* PAGE 4-57 */
ELSE
TCCB.MAX_SEND_RU_SIZE = NOT_SPECIFIED;
IP SCB.SEC_SEND_MAX_RO_SIZE -= 0 THEN
TCCB.MAX_RCV_RU_SIZE = DECODED(SCB.SEC_SEND_MAX_RU_SIZE); /% PAGE 4-57 */
ELSE
TCCB.MAX_RCV_RU_SIZE = NOT_SPECIFIED;
IF SCB.PRI_SEND_PACING_CNT -= 0 THEN
DO
. TCCB.SEND_PACING = YES;
. TCCB.WINDOW_SIZE = SCB.PRI_SEND_PACING_CNT;
. NEWLIST TCCB.Q_PAC ENTRY_NAME (MU) QUEUE;
END;
ELSE
TCCB.SEND_PACING = NO;
IF SCB.PRI_RCV_PACING_CNT ~= 0 THEN
TCCB.RCV_PACING = YES;
ELSE
TCCB.RCV_PACING = NO;
/*
r Al
| FSH'S |
L 3
*/
IF SCB.SC_RQR = ALLOWED THEN
#PSM_RQR = FSM_RQR_RCV; /* PAGE U-68 */
ELSE
#FSM_RQR = NO_OP;
IF SCB.SC_STSN = ALLOWED THEN
#PSM_STSN = FSM_STSN_SEND; /* PAGE 4-68 */
ELSE
#FSM_STSN = NO_OP;
SELECT ANYORDER;
. WHEN (SCB.SC_SDT = ALLOWED & SCB.SC_CLEAR = ALLOWED)
- #FSM_DT = FSM_DT_SEND_SDT_AND_CLEAR; /* PAGE 4-62 */
. WHEN (SCB. SC_SDT = ALLOWED & SCB.SC_CLEAR -~= ALLOWED)
- #PSM_DT = FSM_DT_SEND_SDT; /* PAGE 4-6U4 */
« WHEN(SCB.SC_SDT ~= ALLOWED & SCB.SC_CLEAR = ALLOWED)
. #FSM_DT = FSM_DT_SEND_CLEAR; /* PAGE 4-66 */
. WHEN(SCB.SC_SDT -~= ALLOWED & SCB.SC_CLEAR ~= ALLOWED)
. #FSM_DT = NO_OP;
END;
IF SCB.SC_CRV = ALLOWED &
SCB.CRYPTOGRAPHY_SESSION_LEVEL = (SELECTIVE | MANDATORY) THEN
#FSM_CRV = FSM_CRV_SEND; /% PAGE 4-70 */
ELSE
#FSM_CRV = NO_OP;
RETURN;
END SESSACT.PRIMARY_INITIALIZE;
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SESSACT.SECONDARY_IN

ITIALIZE: PROCEDURE;

Ve
r — - - Y
i FUNCTION: SETS UP SESSION PARAMETERS NEEDED BY A SECONDARY = HALP-SESSION TC. |

| " . 7IT CALCULATES .THE MAXIMUM RU SIZE THAT CAN BE SENT AND RECEIVED, |
i DETERMINES WHETHER OR NOT SEND AND RECEIVE PACING ARE USED, AND SETS |
] Up THE GENERIC FSM'S AND SVC_MGR VARIABLE. THIS PROCEDURE IS 1

1 EXECUTED WHEN THE SESSION IS BEING ACTIVATED. |
| ‘ !
| INPUT: SCB_PTR POINTS AT A SECONDARY HALF-SESSION SCB AND TCCB_PTR IS []
I ESTABLISHED. I
I !
[} OUTPUT: UPDATED SCB AND TCCB |
[ |
] REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
] . SESSACT.TC_INITIALIZE PAGE 4-24 i
[ ; |
| REFERS TO THE FOLLOWING PROCEDURE(S): l
[} DECODED PAGE 4-57 |
| FSM_CRV_RCYV PAGE 4-71 |
| FSM_DT_RCV_CLEAR PAGE 4-67 |
| FSM_DT_RCV_SDT PAGE 4-65 ]
| FSM_DT_RCV_SDT_AND_CLEAR PAGE 4-63 i
| FSM_RQR_SEND PAGE 4-67 |
| FSM_STSN_RCV PAGE 4-69 |
L. I}

*/
/%
L v
| RU SIZES AND PACING COUNTS |
L )
*/
IF SCB.SEC_SEND_MAX_RU_SIZE -= 0 THEN
TCCB.MAX_SEND_RU_SIZE = DECODED(SCB.SEC_SEND_MAX_RU_SIZE) ; /* PAGE 4-57 *x/
ELSE
TCCB. MAX _SEND_RU_SIZE = NOT_SPECIFIED;
IF SCB.PRI_SEND_MAX_RU_SIZE -~= 0 THEN
TCCB. MAX_RCV_PU_SIZE = DECODED (SCB.PRI_SEND_MAX_RU_SIZE) ; /* PAGE 4-57 %/
ELSE
TCCB.MAX_RCV_RU_SIZE = NOTI_SPECIFIED;
IF SCB.SEC_SEND_PACING_CNT ~= 0. THEN
DO;
. TCCB.SEND_PACING = YES;
- TCCR.WINDOW_SIZE = SCB.SFC_SEND_PACING_CNT;
. NEWLIST TCCB.Q_PAC ENTRY_NAME(MU) QUEUE;
END;
ELSE
TCCB.SEND_PACING = NO;
IF SCB.SEC_RCV_PACING_CNT -~= 0 THEN
TCCB.RCV_PACING = YES;
ELSE
TCCB.RCV_PACING = NO;
/*
r 1
1 ‘ FSM'S |
f s
*/
IF SCB.SC_ROR = ALLOWED THEN
#FSM_FQR = FSM_RQR_SEND; /* PAGE 4-67 *x/
ELSE
#FSM_KQR = NO_OP;
IF SCB.SC_STSN = ALLOWED THEW
#FSM_STSN = FSM_STSN_RCV; /* PAGE 4-69 */
ELSE
#FSM_STSN = NO_OP;
SELECT ANYORDER;
.« WHEN(SCB.SC_SDT = ALLOWED & SCB.SC_CLEAR = ALLORWED)
. #FSM_DT = FSM_DT_RCV_SDT_AND_CLEAR; /* PAGE 4-63 *y
- VHEN(SCB.SC SDT = ALLOWED & SCB.SC_CLEAR -~= ALLOWED)
. #FSM_DT = FSM_DT_RCV_SDT; /% PAGE 4-65 */
.« WHEN (SCB.SC_SDT -~= ALLOWED & SCB.SC_CLEAR = ALLOWED)
. #FSM_DT = FSH DT_RCV_CLEAR; /* PAGE 4-67 */
. WHEN(SCB SC_ SDT ~= ALLOWED & SCB.SC_CLEAR -~= ALLOWED)
. #FSM_DT = NO_OP;
END;
IF SCB.SC_CRV = ALLOWED &
SCB.CRYPTOGRAPHY_SESSION_LEVEL = (SELECTIVE | MANDATORY) THEN
#FSM_CRV = FSM_CRV_RCV; /* PAGE 4-71 */

ELSE

#FSM_CRV = NO_OP;

RETURN;

END SESSACT.SECO
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SESSACT.TC_RESET: PROCEDURE;

/.
v v
| FUNCTION: RESETS ALL TC FSM'S IN THE DATA TRAFFIC SUBTREE, I.E., ALL TC PSH'S. |
\ THIS ROUTINE IS CALLED AS A RESULT OF RESETTING A SUBTREE THAT 1
] INCLUDES CRV, DT, AND ALL PACING OBJECTS. 1
| )
i INPUT: RESET SIGNAL FROM A SERVICES MANAGER 1
| ]
| OUTPUT: FSM'S ARE RESET AND VARIABLES ARE SET TO THEIR INITIAL VALUES i
! 1
| REPERS TO THE FOLLOWING PROCEDURE (S): 1
| CPMGR_RESET PAGE 4-28 i
H H

*/
CALL #FSH_CRV('RESET'); /* PAGES 4-70 TO 8-T71 */
CALL #FSM_DT (*RESET'); /* PAGES 4-62 TO 4-67 */
CALL CPMGR_RESET; /* PAGE A-28 */
RETURN;

END SESSACT.TC_RESET;
CLEAR_RESET: PROCEDURE;

/.
- ~
\ PUNCTION: RESETS A HALP-SESSION WHEN A CLEAR IS BEING PROCESSED 1
| )
1 INPUT: CALLED BY AN ESM i
| . 1
| OUTPUT: FSH'S ARE RESET AND VARIABLES ARE SET TO THEIR INITIAL VALUES 1
| 1
| REFERENCED BY THE POLLOWING PROCEDURE(S) : i
| PSM_DT_RCV_CLEAR PAGE 4-67 |
| FSM_DT_RCV_SDT_AND_CLEAR PAGE 4-63 i
| PSM_DT_SEND_CLEAR PAGE 4-66 i
| PSH_DT_SEND_SDT PAGE 4-6U4 \
| PSM_DT_SEND_SDT_AND_CLEAR PAGE 4-62 '
[} |
| REFERS TO THE FOLLOWING PROCEDURE (S): \
\ CPMGR_RESET PAGE 4-28 i
' UPM_RESET_SPS PAGE 4-28 |
[ F'}

*/
CALL CPMGR_RESET;: /* PAGE 4-28 */
CALL SESSACT.DFC_RESET; /% CHAPTER 5 */
CALL OPM_RESET_SPS: /* PAGE 4-28 */

RETURN;

END CLEAR_RESET;
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CPMGR_RESET: PROCEDURE;

/i
r
| PUNCTION: RESETS ALL TC FSM'S 1IN THE DATA TRAFFIC SUBTREE, EXCEPT THE DT AND \
| CRV FSM'S. IT ALSO RESETS SESSION PACING COUNT AND SEQUENCE NUMBEE 1
| FIELDS. THIS ROUTINE IS CALLED AS A RESULT OF RESETTING A SUBTREP
| THAT INCLUDES TC. 1
| |
| INPUT: RESET SIGNAL FROM A SERVICES MANAGER OR AN FSM PROCESSING CLEAR OR |
| SDT \
| |
| OUTPUT: RESET FSM'S AND VARIABLES 1
| |
1 REFERENCED BY THE FOLLOWING PROCEDURE(S) : 1
1 CLEAR_RESET PAGE 4-27 \
| SESSACT.TC_RESET PAGE 4-27 \
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| FSM_CNTL_IMMED_EXP PAGE 4-61 |
| FSM_PAC_RQ_RCV PAGE 4-61 1
| FSM_PAC_RQ_SEND PAGE 4-60 |
H H
*/
/t
Al
ESTABLISH TCCB_PTR |
M
*/
TCCB_PTR = SCB.TC_CB_PTR;
/*
RESET FSH'S 1
H
*/
CALL #FSM_RQR('RESET'); /* PAGE 4-67 */
CALL #FSM_STSN (*RESET'); /% PAGE 4-68 */
CALL FSM_PAC_RQ_SEND (*RESET'); /* PAGE 4-60 */
CALL FSM_PAC_RQ_RCV('RESET'); /* PAGE 4-61 */
CALL PSM_CNTL_IMMED_EXP ('RESET'); /* PAGE 4-61 */
/‘
~
EMPTY ALL TC RELATED QUEUES |
*/
IF TCCB.SEND_PACING = YES THEN
PURGE TCCB.Q_PAC;
PURGE SCB.Q_TC_TO_DFC;
/%
v
RESET THE CUPRENT SESSION PACING RESIDUAL TO |
THE WINDCW SIZE |
H
*/
IF TCCB.SEND_PACING = YES THEN
TCCB.PACING_COUNT = TCCB.WINDOW_SIZE;
/t
RESET NORMAL SEQUENCE NUMBER FIELDS TO ZERO |
;
*/
SCB.SQN_SEND_CNT = 0;
SCB.SQN_RCV_CNT = 03
RETURN;
END CPMGR_RESET;
UPM_RESET_SPS: PROCEDURE;
/t
s Al
| FUNCTION: RESETS THAT PART - OF THE HALP-SESSION ASSOCIATED WITH SESSION |
| PRESENTATION SERVICES (SNA LU-LU SESSION TYPES) |
| |
| INPUT: NONE |
| |
| OUTPUT: FSM'S ARE FESET AND VARIABLES ARE SET TO THEIF INITIAL VALUES |
| |
1 REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
i CLEAR_RESET PAGE 4-27 [
L 4
*/
RETURN;

END UPM_RESET_SPS;
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TC_OR_BF_TC,DEQUBUE.Q_PAC: PROCEDURE;

/%
A\ Al
[} FUNCTION: DETERMINES IF IT IS VALID TO REMOVE A MESSAGE UNIT FPROM Q_PAC. IP |
] VALID, REMOVES PIU FROM Q_PAC AND SENDS IT TO PATH CONTROL. THIS [}
] PROCEDURE MAY TURN PACING INDICATOR ON IN A RESPONSE 1
| |
] INPUT: SIGNAL FROM HIGHER_LEVEL_SCHEDULER (APPENDIX C) ]
| |
\ OUTPUT: PIU TO PATH CONTROL (CHAPTER 3) |
| |
] .REFERS TO THE FOLLOWING PROCEDURE(S) : [
| FSM_PAC_RQ_RCV PAGE 4-61 |
| FSM_PAC_RQ_SEND PAGE 4-60 ]
] UPM_RESOURCES PAGE 4-59 |
v N

*/
IF TCCB.SEND_PACING = YES & /* CAN ALWAYS SEND RSP & */
(TCCB.PACING_COUNT > 0 | /* CAN SEND RQ IF PACING */
PIRST_ENTRY (TCCB.Q_PAC)->RRI = RSP) THEN /% COUNT IS POSITIVE */
DO
« REMOVE FIRST(MU) PROM TCCB.Q_PAC;
« SELECT ANYORDER (RRI):
« « WHEN(RQ)
. DO;
P « CALL PSM_PAC_RQ_SEND; /¥ PAGE 4-60 */
o o « TCCB.PACING_COUNT = TCCB.PACING_COUNT - 13
. . END;
w « WHEN(RSP)
o o DO
o o « IF TCCB.RCV_PACING = YES &
- . - UPM_RESOURCES = OK THEN /% PAGE 4-59 */
. o - CALL FSM_PAC_RQ_RCV; /% PAGE 4-61 */
o . END;
. END;
- IF SCB.SCB_TYPE = HALF_SESS THEN
- SEND MU TO #PC USING(ORIGIN = TC.CPMGR); /* CHAPTER 3 */
- ELSE
- SEND MU TO #PC USING (ORIGIN = BF.TC) ; /% CHAPTER 3 */
END;
RETURN;
END TC_OR_BF_TC.DEQUEUE.Q_PAC;
TC_OR_BF_TC.IPR_SEND: PROCEDURE;
/%
- \
1 FUNCTION: DETERMINES IF AN IPR MAY BE SENT BASED ON THE STATE OF |
[} FSM_PAC_RQ_RCV (PAGE 4-61). IF IT CAN BE SENT, GENERATES AN IPR AND \
] SENDS IT TO PATH CONTROL. |
| |
] INPUT: SIGNAL PROM HIGHER_LEVEL_SCHEDULER (APPENDIX C) ]
| |
| OUTPUT: ISOLATED PACING RESPONSE (IPR) TO PATH CONTROL (CHAPTER 3) ]
| |
1 REFERS TO THE FOLLOWING PROCEDURE(S): \
] CREATE_IPR PAGE 4-58 ]
| FSM_PAC_RQ_RCV PAGE U4-61 |
\ UPM_RESOURCES PAGE 4-59 ]
h »
*/
IF TCCB.RCV_PACING = YES & FSM_PAC_RQ_RCV = PEND & /* PAGE 4-61 */
UPM_RESOURCES = OK THEN /¥ PAGE 4-59 */
DO;
« CALL CREATE_IPR; /* PAGE 4-58 */
. EFI = EXPEDITED; /* OPTIONAL */
. CALL FSM_PAC_RQ_RCV; /* PAGE 4-61 */
« IF SCB.SCB_TYPE = HALF_SESS THEN
- SEND MU TO #PC USING(ORIGIN = TC.CPMGR); /% CHAPTER 3 */
- ELSE
- SEND MU TO #PC USING (ORIGIN = BF.TC); /% CHAPTER 3 */
END;
RETURN;

END TC_OR_BF_TC.IPR_SEND;
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TC.CPMGR.SEND: PROCEDURE;

IF PACING IS SUPPORTED, THE MESSAGE UNIT MAY BE
INPUT: RQ{RSP FROM DFC.SEND|TC.SC|TC.CPMGR.RCV
REQUESTS CONTAIN THE POLLOWING INFORMATION:
RO_CTGY, FI, SDI, BCI, ECI, DR1I, DR2I, ERI,
Csi, EDI, RU
RESPONSES CONTAIN THE FOLLOWING INFORMATION:
QRI, RU
OUTPUT: TH PARAMETERS AND BIU FOR RQ|RSP TO PC|Q_PAC

REFERS TO THE FOLLOWING PROCEDURE(S) :

FUNCTION: USAGE AND STATE CHECKS ARE PERFORMED. IN A TYPE 1 NODE, THE VALUE
FROM THE'SNF IS SAVED. IF REQUIRED, THE MESSAGE UNIT IS ENCIPHERED.

PLACED ON Q_PAC.

EFI, SNP, RRI=RQ,
QRI, BBI, EBI, CDI,

EFI, SNF, RRI=RSP,
RU_CTGY, FI, SDI (SAME SETTING AS RTI), BCI, ECI, RI, DR1I, DR2I,

SR B

FSM_CNTL_IMMED_EXP PAGE 4-61
TC.CPMGR. SEND_CHECKS PAGE 4-32
TC.CPMGR.SEND_NORM_RQ PAGE 4-33
TC.CPMGR.SEND_NORM_RSP PAGE 4-33
*/
DCL PACE BIT(1);
/*
r Al
| ESTABLISH TCCB_PTR \
f n
*/
TCCB_PTR = SCB.TC_CB_PTR;
/%
r 1
| OPTIONAL CHECKS. NEED NOT BE DONE IF ALREADY |
| DONE IN A HIGHER LAYER OR COMPONENT \
h 3
*/
IF -~DISPATCHED_BY (TC.SC¥*) & /* PAGE 4-47 */
TC.CPMGR. SEND_CHECKS = NG THEN /* PAGE 4-32 */
SEND SEND_CHECK TO SENDING_PROCEDURE;
ELSE
DO;
/%
r v
] IN A TYPE 1 NODE, THE VALUE OF THE SNF OF EACH SENT REQUEST IS SAVED TO BE ]
| INSERTED INTO THE RESPONSE WHEN IT ARRIVES SINCE THE FID3 DOES NOT HAVE AN SKP. \
| THIS IS A META-IMPLENENTATION REQUIREMENT. ]
[N I ]
*/
« IF NCB.PU_TYPE = PU_T1 & RRI = RQ THEN
- IF EFI = NORMAL THEN
- SCB.SEND_NORM_SNF = SNF;
. ELSE
. SCB.SEND_EXP_SNF = SNF;
« MOCB.SEND_CHECK_SENSE = X'0000°'; /% RU IS GOOD */
- SELECT ANYORDER;
- o« WHEN(RRI = RQ & EFI = EXPEDITED)
o o DO;
- . « CALL FSM_CNTL_IMMED_EXP; /* PAGE 4-61 */
. . . PACE = NO; /* EXP RQ'S NOT PACED */
.« . END; .
« « WHEN(RRI = RQ & EFI = NORMAL)
- . PACE = TC.CPMGR.SEND_NORM_RQ; /¥ PAGE 4-33 */
< o WHEN(RRI = RSP & EFI = EXPEDITED)
- e PACE = NO; /* EXP RSP*S NOT PACED */
« o« WHEN(RRI = RSP & EFI = NORMAL)
o PACE = TC.CPMGR.SEND_NORM_RSP; /* PAGE 4-33 */
. END;
.« SELECT INORDER;
- . WHEN(MUCB.SEND_CHECK_SENSE -~= X'0000°') /% ENCIPHERING FAILURE */
o o SEND SEND_CHECK TO SENDING_PROCEDURE;
« « WHEN(PACE = YES)
.« o INSERT MU LAST IN TCCB.Q_PAC;
« « WHEN(PACE = NO)
PR SEND MU TO #PC; /% CHAPTER 3 */
. END;
END;
RETURN;
END TC.CPMGR.SEND;
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TC.CPMGR.SEND_CHECKS: PROCEDURE RETURNS (BIT(1)):;

Vid
r v
| FUNCTION: THIS PROCEDURE PERFORMS THE CONNECTION POINT MANAGER USAGE AND STATE [
| SEND ERROR CHECKS. I
| |
| INPUT: NU |
| |
| OUTPUT: IF AN ERROR IS FOUND, A VALUE OF NO GOOD (NG) IS RETURNED AND
| SEND_CHECK_SENSE IS SET; OTHERWISE, OK IS RETURNED. |
| ]
| REFERENCED BY THE FOLLOWING PROCEDURE (S): |
| TC.CPMGR. SEND PAGE 4-31 |
| TC. SC. SEND PAGE 4-47 |
| |
| REPERS TO THE FOLLOWING PROCEDURE (S): |
| FSM_CNTL_IMMED_EXP PAGE 4-61 |
| UPM_Q_PAC_FULL PAGE 4-34 |
[  §
*/
MUCB.SEND_CHECK_SENSE = X'0000°;
SELECT INORDER;
/t
1 SESSION NOT ACTIVE 1
L v
*/
. WHEN (#PSM_SESS -~= ACTIVE)
.  MUCB.SEND_CHECK_SENSE = X'8005°¢; /* NO SESSION */
/%
- v
1 USAGE CHECKS ]
L 3
*/
. WHEN(EFI = NORMAL &
. TCCB.MAX_SEND_RU_SIZE ~= NOT_SPECIFIED & /% LENGTH SPECIFIED 74
. DCP - RH_LENGTH > TCCB.MAX_SEND_RU_SIZE) /* DCP-RH_LENGTH=RU LENGTH */
.  MUCB.SEND_CHECK_SENSE = X'1002°'; /% INVALID RU SIZE */
/t
v )
| STATE CHECKS I
L ’
*/
. WHEN (SEND_OR_RECEIVE_CHECK (PSM_CNTL_IMMED_EXP) | /* PAGE 4-61 */
. SEND_OR_RECEIVE_CHECK (#PSM_DT) | /* PAGES 4-62 TO 4-67 */
. SEND_OR_RECEIVE_CHECK (#PSM_CRV)) /* PAGES 4-70 TO 4-71 */
.3 /% SEND_CHECK_SENSE SET .74
. /% BY FSN'S 174
. WHEN(EFI = NORMAL §&
. (RRI = RQ | (RRI = RSP & QRI = QR)) §
. UPM_Q_PAC_FULL = TRUE) /% PAGE 4-34 .74
.  MUCB.SEND_CHECK_SENSE = X'0812%; /* PACING QUEUE IS FULL */
. /* & MU IS TO BE PACED */
. OTHERVWISE;
. /% EVERYTHING OK */
END;

IF MUCB.SEND_CHECK_SENSE = X'0000' THEN
RETURN (OK) ;

ELSE
RETURN(NG) ;

END TC.CPMGR. SEND_CHECKS;
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TC.CPMGR.SEND_NORN_RQ: PROCEDURE RETURNS (BIT(1));

/*
v al
1 FOUNCTION: ENCIPHER A NORMAL-FLOW REQUEST IF NECESSARY AND DETERMINE IF IT IS \
| TO BE PACED 1
| |
t INPUT: NORMAL RQ PROM CPMGR.SEND |
i |
| OUTPUT: RQ, ENCIPHERED IF NECESSARY |
| |
1 REFERENCED BY THE POLLOWING PROCEDURE(S) : |
1 TC.CPNMGR.SEND PAGE 4-31 |
1 |
i REFERS TO THE FOLLOWING PROCEDURE(S) : |
| RU_PAD PAGE 4-34 |
{ UPM_ENCIPHER PAGE 4-34 |
L H
*/
Vad
r v
| ENCIPHER IF NECESSARY |
H h
*/
IF RU_CTGY = FND §
DCF ~= RH_LENGTH &
SDI = =SD &
(SCB.CRYPTOGRAPHY_SESSION_LEVEL = MANDATORY |
(SCB.CRYPTOGRAPHY_SESSION_LEVEL = SELECTIVE § /* FOR SELECTIVE */
EDI = ED)) THEN /* ENCIPHERING, EDI IS */
/* SET BY THE END USER */
/% TO INDICATE WHETHER */
/% TO ENCIPHER */
DO;
. CALL RU_PAD; /% PAGE 4-34 */
. /% ADDS PAD BYTES */
. IF UPM_ENCIPHER = NG THEN /% PAGE 4-34 */
.  MUCB.SEND_CHECK_SENSE = X'0848'; /* CRYPTOGRAPHY FUNCTION */
. /* INOPERATIVE */
END;
/t
c "
| DETERMINE IF PACED i
(s A
*/
IF TCCB.SEND_PACING = YES THEN
RETURN (YES) ;
ELSE
RETURN (NO) ;
END TC.CPMGR.SEND_NORM_RQ;
TC.CPMGR.SEND_NORM_RSP: PROCEDURE RETURNS (BIT (1)) ;
/t
r "
i FUNCTION: PROCESS A NORMAL-FLOW RESPCNSE BY DETERMINING IF A SESSION-LEVEL |
I PACING RESPONSE SHOULD BE INCLUDED AND IF THIS RESPONSE SHOULD BE ]
{ PLACED ON THE PACING QUEUE |
I I
| INPOT: NORMAL RSP FROM CPMGR.SEND t
| |
| OUTPUT: RSP WITH PI POSSIBLY SET TO PAC |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| TC.CPMGR. SEND PAGE 4-31 {
| |
1 REPERS TO THE POLLOWING PROCEDURE (S) : |
| FSM_PAC_RQ_RCV PAGE 4-61 |
1 UPM_RESOURCES PAGE 4-59 1
L —d
*/
IF TCCB.SEND_PACING = YES THEN
DO;
. IF QRI = -QR | EMPTY(TCCB.Q_PAC) THEN
. DO;
. + IF PSM_PAC_RQ_RCV = PEND & /% PAGE 4-61 */
- . UPM_RESOURCES = OK THEN /* PAGE 4-59 x/
- - CALL FSM_FAC_RQ_RCV; /% PAGE 4-61 */
. < RETURN (NO);
. END;
. ELSE
.  RETURN(YES) ;
END;
ELS

E
RETURN (NO) ;

END TC.CPMGR.SEND_NORM_RSP;
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RU_PAD: PROCEDURE;

Ved
r v
{ FUNCTION: EXTEND THE RU TO A MULTIPLE OF 8 BYTES. THE VALUE OF THE PAD BYTES i
i IS UNPREDICTABLE EXCEPT FOR THE LAST BYTE, WHICH CONTAINS THE NUNBER 1
| OF PAD BYTES AS AN UNSIGNED NUMBER. 1
| 1
| INPUT: Mo |
| {
| OUTPUT: MU WITH RU EXTENDED (IF NECESSARY) TO LENGTH THAT IS A HULTIPLE OF 8 {
| |
} REFERENCED BY THE FOLLOWING PROCEDURE(S) : {
[} TC.CPMGR.SEND_NORM_RQ PAGE 4-33 1
| 1
] REFERS TO THE FOLLOWING PROCEDURE(S) : ]
[} UPM_PAD PAGE 4-35 {
h M
*/
DCL PAD FIXED(15) BIN;
DCL PAD_ALIAS CHAR(2) BASED(ADDR(PAD));
PAD = 8 - MODULO (DCF - RH_LENGTH,S8) ; /* APPENDIX B */
IF PAD ~= 8 THEN
DO;
- RO = RU(0:DCF - RH_LENGTH - 1) | |UPM_PAD(PAD - 1) { {PAD_ALIAS(1:1); /% PAGE 4-35 */
-« DCF = DCF + PAD;
« PDI = PD;
END;
ELSE
PDI = =PD;
RETURN;
END RU_PAD;
UPM_Q_PAC_FULL: PROCEDURE RETURNS (BIT(1)):;
/%
e A ]
l} FUNCTION: DETERMINES IF A PACING CUEUE IS FULL ]
| |
[} INPUT: THE PACING QUEUE ASSOCIATED WITH THE SCB 1
| |
] OUTPUT: TRUE IF IT IS FULL; OTHERWISE FALSE ]
| [
] REFPERENCED BY THE FOLLOWING PROCEDURE(S) : 1
[} TC.CPMGR.SEND_CHECKS PAGE 4-32 1
L M
*/
RETURN (FALSE) ;
END UPM_Q PAC_FULL;
UPM_ENCIPHER: PROCEDURE RETOURNS(BIT(1)):
/%
r ]
| FUNCTION: ENCIPHERS THE RU USING THE DES ALGORITHM ]
| . !
[} INPUT: MU TO BE ENCIPHERED ]
1 1
| OUTPUT: OK OR NG. IF OK, MU WITH RU ENCIPHERED. OTHERWISE, MU AS IT WAS i
) PASSED 1
| 1
| REFERENCED BY THE FOLLOWING PROCEDURE(S): ]
] TC.CPMGR.SEND_NORM_RQ PAGE 4-33 i
L H
*/

RETURN(OK) ;

END UPM_ENCIPHER;

4-34 SNA FORMAT AND PROTOCOL REFERENCE MANUAL



UPM_PAD: PROCEDURE(LEN) RETURNS (CHABACTER(8) VARYING);
/‘
1 PUNCTION: GENERATES THE REQUIRED NUMBER OF UNPREDICTABLE CHARACTERS h
: INPUT: THE NUMBER OF BYTES REQUIRED, BETWEEN 1 AND 7 INCLUSIVE :
‘ OUTPUT: A CHARACTER STRING OF THE REQUESTED LENGTH :
: REFERENCED BY THE POLLOWING PROCEDURE (S) : :
\ RU_PAD PAGE 4-34 |
. *;
DCL LEN FIXED(15) BIN;
DCL PAD CHAR(S);
PAD = ! *; /% AN IMPLEMENTATION SHOULD CHOOSE A PSEUDO-RANDOM VALUE */
RETURN (PAD(O:LEN - 1));
END UPM_PAD;
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TC.CPMGR.RCV: PROCEDURE;

Vil
r Al
] FUNCTION: THE USAGE AND STATE CHECKS ARE MADE. IF THE MESSAGE UNIT CONTAINS A ]
| PACING RESPONSE, IT IS PROCESSED. TYPE 1 NODES HAVE SNF ADDED. ]
] REQUESTS AND RESPONSES ARE ROUTED AND PACING REQUESTS ARE PROCESSED. |
| |
] INPUT: RQ{RSP FROM PC. THE TH FIELDS AND BIU ARE THE SIGNIFICANT FIELDS. ]
| i
] OUTPUT: RQ|RSP TO DPFC.RCV|TC.SC.RCV OR ~-RSP TO TC.CPMGR.SEND ]
i |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
i ADD_SNF_FOR_T1 PAGE 4-140 |
| FSM_CNTL_IMMED_EXP PAGE 4-61 1
1 PAC_RSP_RCV PAGE 4-41 ]
[} TC.CPMGR. RCV. NORM_RQ PAGE 4-40 ]
| TC.CPMGR. RCV_CHECKS PAGE 4-38 1
L > 4
*/
/*
r v
{ ESTABLISH TCCB |
L J
*/
TCCB_PTR = SCB.TC_CB_PTR;
/*
r Al
| USAGE AND STATE CHECKS }
L y
*/
SELECT ANYORDER (TC.CPMGR.RCV_CHECKS) ; /% PAGE 4-38 */
. WHEN(NEG_RSP)
- DO;
- « SEND MU TO TC.CPMGR.SEND; /% PAGE 4-31 */
. - RETURN;
- END;
-« WHEN(DISCARD_NU)
- DO;
- « DISCARD MU;
- - RETURN;
- END;
- OTHERWISE /* CONVERT_TO_EXR OR GOOD */
- CALL FSM_CNTL_IMMED_EXP; /* PAGE 4-61 */
END;
- /*
r v
| CHECK FOR DFC OR FMD RU THAT WAS PASSED BY A i
| CLEAR |
v )
*/
IF RU_CTGY = (DFC | FMD) THEN
DO;
-« CALL #FSM_DT; /% PAGES 4-62 TO 4-67 */
« IF RECEIVE_CHECK = DISCARD_MU THEN
- DO;
- - DISCARD MU;
- . RETURN;
- END;
END;
/*
r 1
| DONE IF IPR ]
L N
*/
IF PAC_RSP_RCV = IPR_DISCARDED THEN /% PAGE 4-41 */
RETURN;
/%
r Al
{ META-IMPLEMENTATION REQUIRES THAT SNF'S BE |
| REESTABLISHED IN A TYPE 1 NODE [}
. 3
*/
IF NCB.PU_TYPE = PU_T1 THEN
CALL ADD_SNF_FOR_T1; /% PAGE 4-40 */

4-36 SNA FORMAT AND PROTOCOL REFERENCE MANUAL



r
] ROUTE
L

L -

*/
SELECT ANYORDER (RU_CTGY);

WHEN (SC)
SEND MU TO TC.SC.RCV; /* PRGE 8-48% */

WHEN (DFC,FPHD)
SELECT ANYORDER;
- WHEN (EPI = EXPEDITED)
- SEND MU TO DFC.RCV; /% CHAPTER 5 */

WHEN(EFI = NORMAL & RRI = RQ)
DO;
- CALL TC.CPHGR.BCV.HNORN_RQ; /* PAGE 8—-80 »/
- INSERT HU LAST IF SCB.Q_TC_TO_DFC;
END;

WHEN(EPI = NORMAL & RRI = RSF)
IF QBRI = -QR THES
SEND MU TO DFC.HCV; /* CHAPYRR 5 Y4
ELSE
INSERT MU LAST IN SCB.Q_TC_TO_CEC;

P R T T R S ST R N )

END;

WHEN (NC)
DO;
- IF RRI = RQ & -RQN THEN /* APPENDIX B */
DO;
- (':ALI. CHANGE_MU_TO_NEG_RSP(X*1007*); APPENDIX B *)
CATEGORY NOT SUPPORTED */

33

END;

. - SEND MU TO TC.CFHGR.SEND;
- ELSE

BOe ¢ 5 & o & ¢ 8 8 5 8 & 4 4 8 8 & 8 4 8 8 8 3 8 8B e e e

END TC.CPMGR.RCV;
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TC.CPMGR.RCV_CHECKS: PROCEDURE RETURNS(BIT(2));

/*
L2 v
] PUNCTION: USAGE CHECKS ARE MADE FOR VALID RU LENGTH AND VALID SEQUENCE NUMBER ]
| ON A NORNAL FLOW REQUEST. IF CRYPTOGRAPHY IS TO BE USED, AN ]
] OPTIONAL CHECK IS MADE THAT EDI IS SET WHEN ENCIPHERING IS MANDATORY ]
| AND THE LENGTH OF THE RU IS CHECKED FOR BEING A MULTIPLE OF 8. THE 1
| SESSION ACTIVATION STATE IS CHECKED AND AN OPTIONAL CHECK IS MADE |
] FOR A NAU SERVICES MANAGER FPAILURE. THE PROCEDURE VERIFIES THAT ALL ]
] FSM'S ARE IN THE PROPER STATE. 1
| ]
] INPUT: RQ{RSP FROM TC.CPMGR.RCV ]
| |
| OUTPUT: NEG_RSP, CONVERT_TO_EXR, DISCARD_NMU, OR GOOD DEPENDING ON THE ERROR, |
| IF ANY. FOR A NEGATIVE RESPONSE OR EXR, THE REQUEST IS CHANGED |
] BEFORE THE PROCEDURE RETURNS. ]
| |
| REFPERENCED BY THE POLLOWING PROCEDURE(S): ]
[} TC.CPMGR. RCV PAGE 4-36 ]
| ]
| REFERS TO THE POLLOWING PROCEDURE(S) : ]
| FSM_CNTL_IMMED_EXP PAGE 4-61 ]
| UPM_NAU_INOPERATIVE PAGE 4-42 1
*/
Vi
r )
| ACTIVE SESSION |
M H
*/
IF #FSM_SESS -~= ACTIVE THEN /* CHAPTER 13 */
RETURN (DISCARD_NU) ;
’/*
[ v
| SEQUENCE NUMBERS . |
v N
*/
IF EFI = NORMAL &€ RRI = RQ &
SCB.SQN_USAGE = SEQUENCE_NUMBERS &
NCB.PU_TYPE = (PU_T2 | PU_T4 | PU_T5) THEN
IF SNF = SCB.SQN_RCV_CNT + 1 THEN
SCB.SQN_RCV_CNT = SCB.SQN_RCV_CNT + 1;
ELSE
DO;
. CALL CHANGE_MU_TO_EXR(X'2001"); /* APPENDIX B */
. /* SEQUENCE NUMBER */
. RETURN(CONVERT_TO_EXR) ;
END;
/¥
r v
| USAGE CHECKS |
L ;
*/
Vi
r 1
| VALID RU LENGTH i
&  §
*/
IF EFI = NORMAL &
TCCB.MAX_RCV_RU_SIZE ~= NOT_SPECIFIED &
((DCF - RH_LENGTH) > TCCB.MAX_RCV_RU_SIZE) THEN
IF RRI = RQ THEN
DO;
. CALL CHANGE_MU_TO_EXR(X'1002'); /* APPENDIX B */
. /* RU LENGTH ERROR */
. RETURN (CONVERT_TO_EXR);
END;
ELSE /* RESPONSE */
DO;
. CALL UPM_LOG (*RU LENGTH ERROR'); /* APPENDIX B */
. RETURN (DISCARD_MU) ;
END;
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/*

IF THE WINDOW SIZE IS SPECIFIED TO BE 0 WHEN
THE TS PROFILE INDICATES THAT PACING MAY BE
USED, AND A REQUEST IS RECEIVED WITH PI=PAC,
THEN THE RECEIVER RETURNS EITHER A PACING
RESPONSE OR A NEGATIVE RESPONSE WITH SENSE
CODE FOR PACING NOT SUPPORTED. THIS IS THE
OPTIONAL CHECK FOR RETURNING A NEGATIVE

o o o

RESPONSE.
*/
IF RRI = RQ & EFI = NORMAL &
PI = PAC & TCCB.RCV_PACING = NO &
(SCB.TS_PROFILE = (PROFILE_2 | PROFILE_3 | PROFILE_4 | PROFILE_7 | PROFILE_17)) THEN
DO;
« IF ~RQN THEN /* APPENDIX B */
. DO;
- . CALL CHANGE_MU_TO_NEG_RSP(X*4008"') ; /* APPENDIX B *x/
- - /* PACING NOT SUPPORTED x/
- . RETURN (NEG_RSP) ;
- END;
- ELSE
- RETURN(DISCARD_MU) ;
END;
/%
r 1
| DECIPHERING FUNCTION CHECKS |
N N
*/
IF RRI = RQ & EFI = NORMAL &
(SCB.CRYPTOGRAPHY_SESSION_LEVEL = MANDATORY |
(SCB.CRYPTOGRAPHY_SESSION_LEVEL = SELECTIVE & EDI = ED)) &
RU_CTGY = FMD &
DCF -~= RH_LENGTH & SDI = -SD THEN
DO;
- IF EDI = ~ED THEN /* OPTIONAL CHECK FOR */
- /* MANDATORY ENCRYPTION */
- DO; /% AND EDI NOT SET */
- . CALL CHANGE_MU_TO_EXR (X'0809') ; /* APPENDIX B */
- - /* MODE INCONSISTENCY */
- - RETURN (CONVERT_TO_EXR) ;
- END;
- IF MODULO(DCF - RH_LENGTH,8) -= 0 THEN /* APPENDIX B */
- DO;
- . CALL CHANGE_MU_TO_EXR(X*1001"'); /* APPENDIX B *x/
- - /* RU DATA ERROR */
- « RETURN(CONVERT_TO_EXR) ;
. END;
END;
/*
r Al
1 STATE CHECKS 1
L :
*/
/%
r 2]
] OPTIONAL CHECK FOR NAU SERVICES MANAGER [}
I FAILURE |
v s
*/
IF UPM_NAU_INOPERATIVE = TRUE THEN /¥ PAGE u4-42 */
DO;
- IF ~RQON THEN /* APPENDIX B */
- DO;
- - CALL CHANGE_MU_TO_NEG_RSP(X'8003'); /% APPENDIX B */
- - /* NAU INOPERATIVE */
- - RETURN (NEG_RSP);
. END;
. ELSE
- RETURN (DISCARD_MU) ;
END;
/*
r 1
| COMPLIANCE WITH THE IMMEDIATE REQUEST MODE |
| PROTOCOL IS CHECKED AND IT IS CHECKED THAT |
{ DATA TRAFFIC AND CRV PFSM'S ARE PROPERLY |
| ESTABLISHED FOR HIGHER LEVEL RU'S TO FLOW. |
| THE DATA TRAFFIC FSM CHECK IS REQUIRED ONLY |
| IN A PRIMARY HALF-SESSION THAT ALLOWS THE |
| SENDING OF CLEAR AND THE CRYPTOGRAPHY FsSM |
| CHECK IS OPTIONAL IN A SECONDARY. |
v N
*/
IF SEND_OR_RECEIVE_CHECK (FSM_CNTL_IMMED_EXP) | /* PAGE 4-61 */
SEND_OR_RECEIVE_CHECK (#FSM_DT) | /* PAGES 4-62 TO 4-67 */
SEND_OR_RECEIVE_CHECK (#FSM_CRV) THEN /* PAGES 4-70 TO 4-71 */

RETURN (RECEIVE_CHECK) ;
RETURN (GOOD) ;

END TC.CPMGR.RCV_CHECKS;
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TC.CPMGR.RCV. NORM_RQ: PROCEDURE;

/*
r Al
1 FUNCTION: DECIPHER A NORMAL-FLOW REQUEST IF NECESSARY AND UPDATE PACING FSM
| |
| INPUT: NORMAL-FLOW REQUEST [
| |
| OUTPUT: NORMAL-FLOW REQUEST OR EXR AS RETURNED BY DECIPHER |
| |
| REFERENCED BY THE POLLOWING PROCEDURE(S) : |
| TC.CPMGR. RCY PAGE 4-36 [
| 1
| REFERS TO THE FOLLOWING PROCEDURE (S): 1
1 DECIPHER PAGE 4-42 |
| PSH_PAC_RQ_RCV PAGE 4-61 |
h H
*/
IF (SCB.CRYPTOGRAPHY_SESSION_LEVEL = MANDATORY |
(SCB. CRYPTOGRAPHY_SESSION_LEVEL = SELECTIVE & EDI = ED)) &
RU_CTGY = PMD § DCF ~= RH_LENGTH & SDI = -~SD THEN
CALL DECIPHER; /* PAGE 4-42 */
IF TCCB.RCV_PACING = YES THEN
CALL FSM_PBAC_RQ_RCV; /* PAGE 4-61 x/
RETURN;
END TC.CPMGR.RCV.NORM_RQ;
ADD_SNF_FOR_T1: PROCEDURE;
Vi
- )
1 FUNCTION: CREATE SNF VALUES FOR DFC TO PROCESS |
| |
| INPUT: RQ|RSP |
| |
| OUTPUT: RQIRSP WITH SNF FILLED IN |
| |
| REPERENCED BY THE POLLOWING PROCEDURE(S) : |
| TC.CPMGR.RCV PAGE 4-36 l
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : 1
1 UPM_ID_EXP PAGE 4-42 |
[ & ]
*/
SELECT ANYORDER;
WHEN (EFI = EXPEDITED & RRI = RQ)
SNF = UPM_ID_EXP; /* PAGE 4-42 */

WHEN (EFI = EXPEDITED & RRI = RSP)
SNF = SCB.SEND_EXP_SNF;

WHEN(EFI = NORMAL & RRI = RQ)
DO;
« SCB.SQN_RCV_CNT = SCB.SQN_RCV_CNT + 1;
« SNF = SCB.SQN_RCV_CNT;
END;

WHEN(EFI = NORMAL & RRI = RSP)
SNF = SCB.SEND_NORM_SNF;
ND;

P I R R R

RETURN;

END ADD_SNF_FOR_T1;
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PAC_RSP_RCV: PROCED

URE RETUBNS(BIT(1));

FUNCTION:

INPUT:
OUTPUT:

REFERENCED

REFERS TO

o o m ——— > —————— ——

IF MESSAGE UNIT IS AN IPR OR RESPONSE WITH PI=PAC, THE RECEIPT OF A
PAC_RSP IS NOTED. IF THE MESSAGE UNIT IS AN IPR, IT IS DISCARDED
AND THE RETURN CODE IS SET TO INDICATE THIS ACTION. IF IT IS A
RESPONSE WITH PI = PAC, PI IS SET TO ~PAC AND THE PIU IS RETURNED
FPOR FURTHER PROCESSING.

RQ RSP
RQ{RSP OR IPR_DISCARDED INDICATION

BY THE FOLLOWING PROCEDURE(S) :
TC.CPMGR. RCVY PAGE 4-36

THE POLLOWING PROGEDURE (S) :
FSM_PAC_RQ_SEND PAGE 4-60
IPR_CHECK PAGE 4-58

R )

IF TCCB.SEND_PACI
DO;

IF RRI = RSP
DO;
. CALL FSN_

IF IPR_CH
DO;
-« DISCA
- RETUR
END;
ELSE
RETURN (
ND;

R L)

e o0 s e e

END;
ELSE
IF IPR_CHECK =
DO;
- DISCARD MU;
- RETURN(IPR_
END;
RETURN (~IPR_DISCA

END PAC_RSP_RCV;

*/
NG = YES THEN

& PI = PAC THEN
PAC_RQ_SEND; /% PAGE 4-60 */
ECK = YES THEN /* PAGE 4-58 */

RD MU;
N (IPR_DISCARLCED) ;

~IPR_DISCARDED) ;

/* OPTIONAL CHECK FOR IPR */
/% WHEN PACING NOT IN USE */
YES THEN /* PAGE 4-58 */

DISCARDED) ;

RDED) ;
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DECIPHER: PROCEDURE;

) /%
r N al
| FONCTION: TO DECIPHER AN ENCRYPTED MESSAGE ]
[} |
] INPUT: ENCIPHERED MU |
| |
] OUTPUT: DECIPHERED MU OR AN EXR 1
| |
] REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| TC.CPMGR.RCV.NORM_RQ PAGE 4-40 [}
! |
| REFERS TO THE POLLOWING PROCEDURE(S) : |
| UPM_DECIPHER PAGE U4-43 |
h N
x/
DCL PAD_COUNT FIXED BIN(15);
DCL PAD_COUNT_BYTES CHAR(2) BASED (ADDR(PAD_COUNT));
IF UPM_DECIPHER = NG THEN /% PAGE 4-43 *x/
DO;
. CALL CHANGE_MU_TO_EXR(X'0848'); /* APPENDIX B */
. /* CRYPTOGRAPHY FUNCTION */
. /* INOPERATIVE */
. RETURN;
END;
IF PDI = PD THEN
h I H
« PAD_COURT = 03 /* THESE LINES OF CODE */
. PAD_COUNT_BYTES(0:0) = RU(DCF - 4:DCF - 4); /% EXTRACT THE PAD COUNT */
. /% FROM THE LAST BYTE OF */
. /% THE RU & ASSIGN IT TO */
. /% PAD_COUNT */
. IF PAD_COUNT = 0 | PAD_COUNT > 7 THEN
.« CALL CHANGE_MU_TO_EXR(X'1001'); /* APPENDIX B */
.. /% RU DATA ERROR */
. ELSE
. DCF = DCF - PAD_COUNT;
END;
RETURN;
END DECIPHER;
UPN_NAU_INOPERATIVE: PROCEDURE RETURNS (BIT(1));
/t
r Al
| FUNCTION: DETERMINES IF A NAU SERVICES MANAGER HAS FAILED |
| |
] INPUT: NONE I
| |
| OUTPUT: TRUE IF THE NAU SERVICES MANAGER IS INOPERATIVE; OTHERWISE PALSE 1
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| TC.CPMGR. RCV_CHECKS PAGE U4-38 |
L ]
*/
RETURN (FALSE) ;
END UPM_NAU_INOPERATIVE;
UPM_ID_EXP: PROCEDURE RETURNS (FIXED BIN(16));
Vi
. .
| FUNCTION: GENERATES A UNIQUE 16-BIT ID FOR THE SESSION i
| |
| INPUT: NONE |
| ]
| OUTPUT: 16~BIT ID |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
] ADD_SNF_FOR_T1 PAGE 4-40 |
| TC.SC.SEND PAGE 4-47 |
¢ H
*/
SCB.RCV_EXP_SNF = SCB.RCV_EXP_SNF + 1; /% IMPLEMENTATIONS MAY GENERATE ANY UNIQUE VALUE */

RETURN (SCB. RCV_EXP_SNF) ;

END UPM_ID_EXP;
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UPM_DECIPHER: PROCEDURE RETURNS (BIT(1)):

/*
i FUNCTION: DECIPHERS THE RU USING THE DES ALGORITHM ;
: INPUT: MU TO BE DECIPHERBD. ) :
I| OUTPUT: OK OR NG. IF OK, DECIPHERED MU; OTHERWISE, MU AS PASSED TO IT :
: REFERENCED BY THE FOLLOWING PROCEDURE(S): :
| DECIPHER PAGE 4-42 |
v ;/

RETURN (OK) ;
END UPM_DECIPHER;
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TC.SC.RCV: PROCEDURE;

/%
r i 1
[} FUNCTION: CHECKS THAT THE FUNCTION IS SUPPORTED, AND MAKES STATE RECEIVE ]
| CHECKS. IF THE CHECKS FAIL, THE MESSAGE UNIT IS DISCARDED OR ]
] RETURNED AS A -RSP. OTHERWISE, MESSAGE UNIT IS ROUTED TO THE FSM'S. [}
| |
| INPUT: RQ|RSP FROM TC.CPMGR.RCV ]
| . |
| OUTPUT: RQ{RSP TO NAU.SVC_MGR |
| |
| WHEN IT IS SENT ON, A REQUEST HAS THE FOLLOWING FIELDS SET: SESSION [}
| IDENTIFICATION (SCB_PTR), SNF. (IDENTIFIER), RRI=RQ, RU_CTGY=SC, RU. ]
| i
| A RESPONSE HAS THE FOLLOWING FIELDS SET: SESSION IDENTIFICATION 1
| (SCB_PTR), SNF (IDENTIFIER), RRI=RSP, RTI, SDI (SAME SETTING AS |
| RTI), RO i
[ |
{ NOTE: THE MU IS SENT TO THE APPROPRIATE SERVICES MANAGER FOR THIS [}
| HALP-SESSION: LU.SVC_MGR, PU.SVC_MGR (CHAPTER 11), OR SSCP.SVC_MGR 1
| (CHAPTER 7). 1
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : [}
1 TC. SC. RCV_CHECKS PAGE 4-45 [}
v :

. */

SELECT ANYORDER(TC.SC.RCV_CHECKS) ; ) /* PAGE 4-45 */
. WHEN(NEG_RSP)
- SEND MU TO TC.CPMGR.SEND; /* PAGE 4-31 */
. WHEN(DISCARD_MU)
. DISCARD MU;
- WHEN(GOOD)
- DO;
. « CALL #FSM_DT; /* PAGES 4-62 TO 4-67 */
- . CALL #FSM_STSN; /* PAGE 4-68 */
. . CALL #FSM_ROR; /* PAGE 4-67 */
- . CALL #FSM_CRV; /* PAGES 4-70 TO 4-71 */
. - SEND MO TO #SVC_MGR; /* SEE NOTE */
. END;
END;
RETURN;

END TC.SC.RCV;

4
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TC.SC.RCV_CHECKS: PROCEDURE RETURNS (BIT(2));

Vil

v ]

| FUNCTION: VERIFIES THAT THE PUNCTION REQUESTED 1S SUPPORTED BY THIS |

| HALF-SESSION AND THAT ALL PFSM'S ARE IN THE PROPER STATE FOR THE |
| MESSAGE UNIT TO BE PROCESSED |
| |

] INPUT: uu |

| |

| OUTPUT: NEG_RSP, DISCARD_MU, OR GOOD. IF AN INVALID STATE CONDITION EXISTS |
| AND THE MU IS A REQUEST, IT IS CHANGED TO A NEGATIVE RESPONSE AND |

[} NEG_RSP IS RETURNED. IP AN INVALID STATE CONDITION EXISTS AND THE |

| MU IS A RESPONSE, DISCARD_MU IS RETURNED. IF ALL STATE CONDITIONS |

| ARE VALID, GOOD IS RETURNED. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE (S): |
| TC.SC.RCV PAGE 4-84 |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| TC.SC_FORMAT_CHECK PAGE 4-46 |
| TC.SC_FUNCTION_SUPPORTED PAGE 4-50 [}

L N

*/

IF TC.SC_FUNCTION_SUPPORTED = NG THEN /* PAGE 4-50 \V4

DO;

- IF RRI = RQ THEN

- DO;

. . CALL CHANGE_MU_TO_NEG_RSP(X'1003¢%) ; /* APPENDIX B */
. - RETORN (NEG_RSP);

. END;

. ELSE

. RETURN (DISCARD_MU) ;

END;

IF TC.SC_FORMAT_CHECK = NG | /% PAGE Uu-46 */
SEND_OR_RECEIVE_CHECK (#FSM_STSN) | /* PAGE 4-68 */
SEND_OR_RECEIVE_CHECK(#¥SM_DT) | /* PAGES 4-62 TO 4-67 */
SEND_OR_RECEIVE_CHECK (#FSM_CRV) | /* PAGES 4-70 TO 4-71 */
SEND_OR_RECEIVE_CHECK (#FSM_RQR) THEN /* PAGE 4-67 */

RETURN (RECEIVE_CHECK) ;

ELSE
RETURN (GOOD) ;

END TC.SC.RCV_CHECKS;
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TC.SC_FORMAT_CHECK: PROCEDURE RETURNS (BIT(1)):;

/%
v v
| FUNCTION: CHECKS THE RH BITS OF THE REQUEST OR RESPONSE. |
| |
| INPUT: SC RQERSP |
| |
] OUTPUT: OK IF ALL BITS ARE PROPERLY SET; OTHERWISE, NG. IF OK, THE RQ OR 1
i RSP IS RETURNED AS IT WAS RECEIVED BY THIS PROCEDURE; IF NG, THE RQ ]
| IS CHANGED TO -RSP(4001). ]
| |
] REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
[} TC.SC.RCV_CHECKS PAGE 4-45 ]
v s
*/
SELECT ANYORDER(RRI);
WHEN (RQ)
IF RU_CTGY = SC &
FI = B'1' &
SDI = =SD &
BCI = BC &
ECI = EC &
DR1I = DR1 &
DR2I = -DR2 &
ERI = <~ER &
QRI = =QR &
PI = ~PAC &
BBI = <~BB §
EBI = =EB &
CDI = -CD &
CSI = CODEO &
EDI = =ED &
PDI = -PD THEN
RETOURN (OK) ;
ELSE
DO;
IF ~RQN THEN /* APPENDIX B */
DO;
« CALL CHANGE_MU_TO_NEG_RSP(X'40017); /* APPENDIX B */
/% INVALID SC RH */

END;
ELSE
RECEIVE_CHECK = DISCARD_MNU;
. RETURN (NG);
END;

. « RECEIVE_CHECK = NEG_RSP;

WHEN (RSP)
IF RU_CTGY = SC §
FI = B'1' &
BCI = BC &
ECI = EC &
DR1I = DR1 &
DR2I ~DR2 &
QRI = =QR &
PI = -~PAC THEN
RETURN (OK) ;
ELSE
DO;
. RECEIVE_CHECK = DISCARD_MU;
. RETURN (NG) ;
END;

R R R T T T T T T T S S S S T R S S S S S R S S S S S TR S TP S ST S TR

w
=
g

END TC.SC_FORMAT_CHECK;
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TC.SsC.

SEND: PROCEDURE;

Vi
v L]
| FUNCTION: CHECKS THAT THE FPUNCTION IS SUPPORTED AND MAKES STATE SEND CHECKS. |
\ IF THE CHECKS FAIL, A SEND-CHECK SENSE DATA IS SENT TO THE SENDING |
| PROCEDURE, A NAU.SVC_MGR. OTHERWISE, THE MESSAGE UNIT IS SENT TO |
| THE PROPER FSM. AFTER AN SNF IS FILLED IN FOR EXPEDITED REQUESTS, |
i THE MU IS SENT ON. |
| |
| INPUT: RQ|RSP FROM NAU.SVC_MGR |
| |
| REQUESTS HAVE THE FOLLOWING FIELDS SET: RRI=RQ, RU. |
| |
| RESPONSES HAVE THE FOLLOWING FIELDS SET: SNF, RRI=RSP, RTI, SDI \
| (SAME SETTING AS RTI), RO |
| |
l OUTPUT: RQ|RSP TO CPMGR.SEND |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : 1
| SC_FORMAT_SET PAGE 4-49 |
| TC.CPMGR.SEND_CHECKS PAGE 4-32 A
| TC.SC.SEND_CHECKS PAGE 4-48 |
| UPM_ID_EXP PAGE 4-42 |
L 4
*/
MUCB.SEND_CHECK_SENSE = X'0000°;
IF TC.SC.SEND_CHECKS = NG | /% PAGE U4-u48 */
TC.CPMGR.SEND_CHECKS = NG THEN /* PAGE 4-32 */
DO;
. IF MUCB.SEND_CHECK_SENSE -~= X'0000' THEN
. SEND SEND_CHECK TO SENDING_PROCEDURE;
. ELSE
. DISCARD MU;
END;
ELSE
DO;
/*
r Al
| UPDATE FSM'S \
H )
*/
. CALL #FSM_DT; /% PAGES 4-62 TO 4-67 x/
. CALL #FSM_STSN; /* PAGE 4-68 */
. CALL #FSM_RQR; /* PAGE 4-67 */
- CALL #FSM_CRV; /% PAGES 4-70 TO 4-71 */
/*
r Al
| ASSIGN VALUE TO SNF FOR REQUESTS AND SAVE THE |
| SNF VALUE IF IT IS A CLEAR REQUEST |
L N
*/
. IF RRI = RQ THEN
- DO;
. - SNF = UPM_ID_EXP; /* PAGE 4-42 x/
. . IF RQ_CODE = CLEAR THEN
- . SCB.LAST_CLEAR_SNF = SNF;
END;
/*
r Al
| SET RH BITS |
L 1
*/
. CALL SC_FORMAT_SET; /* PAGE 4-49 */
. SEND MU TO TC.CPMGR.SEND; /* PAGE 4-31 x/
END;
RETURN;
END TC.SC.SEND;
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TC.SC.SEND_CHECKS:

PROCEDURE RETURNS (BIT(1)) ;

/%
3 PUNCTION: VERIFIES ' THAT THE FPUNCTION REQUESTED IS SUPPORTED BY THIS ;
] HALF~SESSION AND THAT THE APPROPRIATE FSM'S ARE IN THE PROPER STATE |
| FOR THE MESSAGE UNIT TO BE PROCESSED 1
| [}
| INPUT: MU ]
| |
| OUTPUT: NG IF AN INVALID STATE CONDITION EXISTS; OTHERWISE, OK. IF NG, [}
| SEND_CHECK_SENSE IS SET. 1
| |
| REFERENCED BY THE POLLOWING PROCEDURE(S): !
1 TC.SC. SEND " PAGE U4-47 1
[ ’ [}
[ REFERS TO THE FOLLOWING PROCEDURE(S): |
| ' FSM_CNTL_IMMED_EXP PAGE 4-61 1
1 TC.SC_FUNCTION_SUPPORTED PAGE 4-50 |
v N H

. oy
IF TC.SC_FUNCTION_SUPPORTED = NG THEN /% PAGE 4-50 */

Do;
. MUCB.SEND_CHECK_SENSE = X*1003'; /* PUNCTION NOT SUPPORTED */
. RETURN (NG) ;
END;
IF #FPSM_SESS -~= ACTIVE THEN
DO;
. QUCB.SEHD_CHBCK~SBiSB = X'8005°'; /% NO SESSION x/
« RETURN (NG) ;
END;

IF SEND_OR_RECEIVE_CHECK (FSM_CNTL_IMMED_EXP) | /* PAGE 4-61 */
SEND_OR_RECEIVE_CHECK (#FSM_DT) | /% PAGES 4-62 TO 4-67 */
SEND_OR_RECEIVE_CHECK (#FSM_CRV) | /* PAGES 4-70 TO 4-71 */
SEND_OR_RECEIVE_CHECK (#FPSM_STSN) | /% PAGE 4-68 */
SEND_OR_RECEIVE_CHECK (#FSM_RQR) THEN /% PAGE 4-67 x/

RETURN (NG) ;

ELSE

RETURN(OK) ;

END TC.SC.SEND_CHECKS;
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SC_FORMAT SET: PROCEDURE;

’*
i FUNCTION: SETS THE RH BITS OF THE REQUEST OR RESPONSE. i
: INPUT: SC RQ|RSP :
‘ OUTPUT: SC RQ|BRSP WITH RH BITS PROPERLY SET :
: REFERENCED BY THE FOLLOWING PROCEDURE (S): :
] TC.SC. SEND PAGE 4-47 ]
. ‘;

SELECT ANYORDER (BRI);

© 8 8 8 8 6 8 8 0 4 8 8 8 3 s 8 3 4 8 8 8 s 2 s 0 oae e s o

N (RQ)

Do;

L R S S R T S SR SR R Y S)

E!
WHE
D

E

w

=

o
Y

EFI = EXPEDITED;
RU_CIGY = SC;

FI = B'1';
SDI = =SD;
BCI = BC;
ECI = EC;

DR1I = DR1;
DR2I = -DR2;

ERI = -ER;
QRI = -~QRj
PI = -PAC;
BBI = -BB;
EBI = -EB;
CDI = -CD;
CSI = CODEO;
EDI = -ED;
PDI = -PD;
ND;

N(RSP)
*H

EFI = EXPEDITED;
RU_CTGY = SC;
FI = B'1%;
BCI = BC;

ECI = EC;
DRI = DR1;
DR2I = -DR2;
QBRI = -QR;
PI = -PAC;
ND;

END SC_FORMAT_SET;
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TC.SC_FUNCTION_SUPPORTED: PROCEDURE RETURNS(BIT(1));

/¥
r . - v
! FUNCTION: VERIFIES THAT THE FUNCTION REQUESTED IS SUPPORTED BY THIS {
| HALF-SESSION. ]
f |
] INPUT: MU ]
I !
[} OUTPUT: NG IF NOT SUPPORTED; OTHERWISE, OK. |
| i : . \
] REFERENCED BY THE FOLLOWING PROCEDURE(S): 1
[} TC.SC. RCV_CHECKS PAGE 4-45 |
| TC. SC. SEND_CHECKS PAGE 4-48 ]
L. ]
*/
/l(
r Al
| DETERMINE IF RQ_CODE IS SUPPORTED |
H )
*/
IF (RQ_CODE = CLEAR & SCB.SC_CLEAR == ALLOWED) |
(RQ_CODE = SDT & SCB.SC_SDT ~= ALLOWED) |
(RQ_CODE = STSN & SCB.SC_STSN -~= ALLOWED) |
(RQ_CODE = CRV & (SCB.SC_CRV -~= ALLOWED |
SCB.CRYPTOGRAPHY_SESSION_LEVEL = NONE)) |
(RQ_CODE = RQR & SCB.SC_RQR ~= ALLOWED) THEN
RETURN (NG) 3
/*
r 1
{ DETERMINE IF THIS HALF-SESSION CAN SEND OR |
| RECEIVE THE RQ OR RSP FOR THE RQ_CODE. {
{ PRIMARY HALF-SESSIONS SEND CLEAR, SDT, STSN, |
| AND CRV. SECONDARY HALF-SESSIONS SEND RQR
H )
*/

SELECT ANYORDER;

WHEN ( (SCB. HALF_SESSION
(SCB.HALF_SESSION

PRIMARY & MUCB.DIRECTION = RECRIVE) |
SECONDARY & MUCB.DIRECTION = SEND))

won

SELECT ANYORDER;

it

WHEN (RRI = RQ & RQ_CODE
RETURN (0K) ;

RQR)
WHEN(RRI = RQ & RQ_CODE = (CLEAR | SDT | STSN | CRV))
RETURN (NG) ;

WHEN (RRI = RSP & RQ_CODE
RETURN (NG) ;

RQR)

WHEN(RRI' = RSP & RQ_CODE = (CLEAR | SDT | STSN | CRV))
RETURN (OK) 3

R R I N R )

ND;

WHEN ((SCB.HALF_SESSION
(SCB.HALF_SESSION

PRIMARY & MUCB.DIRECTION = SEND) |
SECONDARY & MUCB.DIRECTION = RECEIVE))

SELECT ANYORDER;

WHEN (RRI = RQ & RQ_CODE = RQR)
RETURN (NG) ;

[

WHEN (RRI = RQ & RQ_CODE
RETURN (0K) ;

(CLEAR | SDT | STSN { CRV))

WHEN(RRI = RSP & RQ_CODE
RETURN(OK) ;

RQR)

R

. WHEN(RRI = RSP & RQ_CODE = (CLEAR | SDT | STSN | CRV))
RETURN (NG) ;

END;

R R R R R R R T S S S S S S S SR T SN SN ST RN TP RN SNSRI

ND;

END TC.SC_FUNCTION_SUFPORTED;
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BF.SESSACT.TC.INITIALIZE: PROCEDURE;

N
*

FUNCTION: SETS UP SESSION PARAMETERS TH
IS EXECUTED WHEN THE SESSION

INPUT: SCB_PTR IS ESTABLISHED

OUTPUT: UPDATES SCB AND TCCB'S FOR BO

AT ARE NEEDED BY BF.TC. THIS PROCEDURE
IS BEING ACTIVATED.

UNDARY FUNCTION

r
| SET #PC —- THE PATH CONTROL
| SENT TO
L

Al
PROCEDURE THAT IS |
|
3

SCB.TC_CB_PTR->TCCB.#PC = PC.VRC.'SEND;
SCB. SEC_TO_BF_TC_CB_PTR->TCCB.#PC = BF.PC.SEND;

SELECT ANYORDER (SCB.TYPE_OF_SESSION) ;

WHEN (SSCP_PU,SSCP_LU)
DO
« SCB.TC_CB_PTR->TCCB.SEND_PACING = NO;
« SCB.TC_CB_PTR~>TCCB.RCV_PACING = NO;
. SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEND_PACING
« SCB.SEC_TO_BF_TC_CB_PTR~>TCCB.RCV_PACING
END;

WHEN(LU_LD)
DO;

LR R R S S SR W)

/* CHAPTER 3
/% CHAPTER 3

= NO;
= NO;

| SECONDARY TO PRIMA

RY PACING |

DO;

IF BIND_RSP.SEC_SEND_PACING_CNT -~= 0
SCB. SEC_TO_BF_TC_CB_PTR->TCCB.RCY_P

ELSE

IF BIND_RSP.PRI_RCV_PACING_CNT ~= 0 T
DO;
- SCB.TC_CB_PTR->TCCB.SEND_PACING =
. SCB.TC_CB_PTR->TCCB.WINDOW_SIZE =
. NEWLIST SCB.TC_CB_PTR->TCCE.Q_PAC
END;

ELSE

DR T R S S S B T R I

END;

ELSE
DO;
. SCB.SEC_TO_BF_TC_CB_PTR=->TCCB.RCV_PAC
. SCB.TC_CB_PTR->TCCB.SEND_PACING = NO;
END;

D O I T R L I )
LR T T T R S R S S S S S S S S S ST R S

IF BIND_RSP.SEC_TO_PRI_STAGING_IND = SEC_TO_PRI_TWO THEN

THEN
ACING = YES;

SCB.SEC_TO_BF_TC_CB_PTR->TCCB.RCV_PACING = NO;

HEN

YES;
BIND_RSP. PRI_RCV_PACING_CNT;
ENTRY_NAME (M0) QUEUE;

SCB. TC_CB_PTR->TCCB. SEND_PACING = NO;

ING = NO;

pe
| PRIMARY TO SECONDA

RY PACING

DO;

IF BIND_RSP.SEC_RCV_PACING_CNT -= 0 T
DO;
. SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEN
. SCB.SEC_TO_BF_TC_CB_PTR~>TCCB.WIN

END;
ELSE
SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEND_

SCB.TC_CB_PTR->TCCB.RCV_PACING = YE
ELSE

R R B R )

ND;

ELSE
DO;

« SCB.TC_CB_PTR->TCCB.RCV_PACING = NO;
END;

D I R R T R T S S S S R
R L R R R T T S S R S S RS

END BF.SESSACT.TC.INITIALIZE;

CHAPTER 4.

SCB. TC_CB_PTR->TCCB.RCV_PACING = NO;

IF BIND_RSP.PRI_TO_SEC_STAGING_IND = PRI_TO_SEC_TWO THEN

HEN

D_PACING
DOW_SIZE

YES;
BIND_RSP.SEC_RCV_PACING_CNT;

« NEWLIST SCB.SEC_TO_BF_TC_CB_PTR->TCCB.Q_PAC ENTRY_NAME (MU) QUEUE;

PACING = NOj

IF BIND_RSP.PRI_SEND_PACING_CNT -~= O THEN

S3

< SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEND_PACING = NO;

TRANSMISSION CONTROL

P R N

N #*

/%

*/

Vil

*/
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BF.TC.RESET: PROCEDURE;

Vid
r Bl
| FUNCTION: RESETS ALL BF.TC PSH'S, PURGES BF.TC QUEUES, AND RE-INITIALIZES THE i
I SESSION-LEVEL PACING COUNT AND THE NORMAL-FLOW SEQUENCE NUMBER
| PIELDS IN THE SCB |
| |
| INPUT: SCB_PTR IS ESTABLISHED |
| |
| OUTPUT: RESET TCCB'S AND SCB |
] |
| REFERENCED BY THE POLLOWING PROCEDURE((S) : |
1 BF. TC. RCV PAGE 4-53 |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| PSM_PAC_RQ_RCV PAGE 4-61 |
I FSM_PAC_RQ_SEND PAGE 4-60 |
L J
*/
/%
v - v
| RESET FPSH'S |
[ J
*/
CALL SCB.TC_CB_PTR->FSM_PAC_RQ_SEND('RESET'); /% PAGE 4-60 */
CALL SCB.TC_CB_PTR->FSM_PAC_RQ_RCV (*RESET') ; /% PAGE 4-61 */
CALL SCB.SEC_TO_BF_TC_CB_PTR->FSM_PAC_RQ_SEND('RESET') ; /* PAGE 4-60 */
CALL SCB.SEC_TO_BF_TC_CB_PTR->PSM_PAC_RQ_RCV ('RESET") ; /% PAGE 4-61 */
/t
r v
1 EMPTY ALL BF.TC QUEUES 1
L )
*/
IF SCB.TC_CB_PTR->TCCB.SEND_PACING = YES THEN
PURGE SCB.TC_CB_PTR->TCCB.Q_PAC;
IF SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEND_PACING = YES THEN
PURGE SCB.SEC_TO_BF_TC_CB_PTR->TCCB.Q_PAC;
/t
r v
| RESET THE SESSION-LEVEL PACING COUNTS TO THE |
| CORRESPONDING WINDOW SIZES |
L. 3
*/
IF SCB.TC_CB_PTR->TCCB.SEND_PACING = YES THEN
SCB.TC_CB_PTR->TCCB. PACING_COUNT = SCB.TC_CB_PTR->TCCB.WINDOW_SIZE;
IF SCB.SEC_TO_BF_TC_CB_PTR->TCCB.SEND_PACING = YES THEN
SCB.SEC_TO_BF_TC_CB_PTR->TCCB.PACING_COUNT = SCB.SEC_TO_BF_TC_CB_PTR->TCCB.WINDOW_SIZE;
/%
| RESET THE NORMAL-FLOW SEQUENCE NUMBER FIELDS. |
| THE SEND NORMAL-FLOW SNF IS RESET TO 1 IN THE |
| BOUNDARY FUNCTION BECAUSE OF THE NEED TO |
| INCREMENT ON EBIU TO AVOID SEQUENCE NUMBER |
| PROBLEMS IF THE NORMAL SEGMENTING SEQUENCE IS |
| INTERRUPTED BY A  PORWARD ABORT. (SEE |
| "SEGMENTING" IN CHAPTER 3 FOR ADDITIONAL |
| DISCUSSION.) 1
. H
*/

SCB.SQN_SEND_CNT = 1;
SCB.SQN_RCV_CNT = 0;

RETURN;

END BF.TC.RESET;
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BF.TC.RCV: PROCEDURE;

Vil
r Al
| FONCTION: CHBECKS SESSION ACTIVATION. WHEN RECEIVING FROM THE SECONDARY, i
| INSERTS CORRECT SEQUENCE NUMBER OR ID IN SNF OF TH. WHEN RECEIVING |
| A REQUEST FROM THE PRIMARY, SAVES THE CORRECT SEQUENCE NUMBER OR ID |
I FROM THE SNF OF TH. PROCESSES CLEAR 1
| |
| INPUT: RQIRSP FROM BF.PC OR PC |
| |
| OUTPUT: RQ (RSP TO BF.NAU [}
| |
[} NOTE: #SVC_MGR IS SET BY CSC (CHAPTER 13). WITHIN THE BOUNDARY FUNCTION, |
[} IT IS SET TO EITHER BF.PU.SVC_MGR OR BF.LU.SVC_MGR. |
| [}
[} REFERS TO THE FOLLOWING PROCEDURE(S): [}
| BF.TC.ADD_SNF PAGE 4-55 |
[} BF.TC.RESET PAGE 4-52 |
| BF.TC.SAVE_SNF PAGE 4-56 |
] FSM_PAC_RQ_SEND PAGE 4-60 |
| IPR_CHECK PAGE 4-58 ]
L vl
*/
/*
[, 1
{ CHECK THAT SESSION IS ACTIVE |
M N
*/
IF #FSM_SESS ~= ACTIVE THEN /* CHAPTER 13 */
DO;
« DISCARD NU;
- RETURN;
END;
/*
r 1
| ESTABLISH TCCB_PTR |
v s
*/
IF DISPATCHED_BY (BF.PC*) THEN
TCCB_PTR = SCB.SEC_TO_BF_TC_CB_PTR;
ELSE
TCCB_PTR = SCB.TC_CB_PTR;
/%
r 1
] PROCESS IPR THAT IS DIRECTED HERE |
L s
*/
IF TCCB.RCV_PACING = YES & IPR_CHECK = YES THEN /* PAGE 4-58 */
DO;
. CALL PSM_PAC_RQ_SEND; /* PAGE 4-60 */
- DISCARD MU;
- RETURN;
END;
/*
r ]
{ IF SUPPORTING A TYPE 1 NODE, PROCESS SEQUENCE |
| NUMBERS |
M N
*/
IF SCB.SUPPORTED_NODE_TYPE = T1 THEN
DO;
. IF DISPATCHED_BY(BF.PC*) THEN
- CALL BF.TC.ADD_SNF; /* PAGE 4-55 */
« ELSE
- CALL BF.TC.SAVE_SNF; /% PAGE 4-56 */
END;
/*
r v
| PROCESS CLEAR |
L 3
. */
IF RU_CTGY = SC & RQ_CODE = CLEAR &
SCB.SC_CLEAR = ALLOWED &
((RRI = RSP & DISPATCHED_BY (BF.PC*)) |
(RRI = RQ & DISPATCHED_BY(PC.VRC*¥))) THEN
CALL BF.TC.RESET; /* PAGE 4-52 */
SEND MU TO #SVC_MGR; /* SEE NOTE */

RETURN;

END BF.TC.RCV;
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BF.TC.SEND: PROCEDURE;

/%
r v
| FUNCTION: ENFORCES PACING PROTOCOLS IF APPLICABLE. ]
| [}
[} INPUT: RQIRSP FROM BF.PU_OR_LU.SVC_MGR TCCB_PTR IS ESTABLISHED. ]
| [}
| OUTPUT: RQ|IRSP TO PC OR Q_PAC ]
| [}
| NOTES: 1. SEGMENTING IS ONLY VALID ON FLOWS FROM THE SECONDARY TO THE [}
| PRIMARY. ON FLOWS FROM THE PRIMARY TO SECONDARY BBIUI WILL ]
| ALWAYS BE SET TO BBIU. ]
| |
| 2. #PC IS SET 1IN BF.TC.RCV TO EITHER BF.PC.SEND OR PC.VRC.SEND. [}
| WHEN THE FLOW IS FROM PRIMARY TO SECONDARY, IT IS SET TO ]
| BF.PC.SEND; WHEN THE FLOW IS FROM SECONDARY TO PRIMARY, IT IS SET [}
| TO PC.VRC.SEND. #PC IS CARRIED IN THE TCCB WHICH IS CARRIED [}
| THROUGHOUT THE THREAD AND THEREFORE PROPERLY ESTABLISHED WHEN ]
[} THIS PROCEDURE EXECUTES. ]
| [}
I REFERS TO THE FOLLOWING PROCEDURE(S) : ]
] CREATE_IPR PAGE 4-58 ]
| FSM_PAC_RQ_RCV PAGE 4-61 1
| FSM_PAC_RQ_SEND PAGE 4-60 |
| UPM_RESOURCES PAGE 4-59 ]
L M
*/
SELECT INORDER;
. WHEN(BBIUI = -BBIU | (RRI = RQ & EFI = NORMAL)) /*¥ SEE NOTE 1 */
- DO;
/%
r Al
{ IF THE WINDOW SIZE IS SPECIFIED TO BE 0 WHEN |
| THE TS PROFILE INDICATES THAT PACING MAY BE |
| USED, AND A REQUEST IS RECEIVED WITH PI=PAC, |
| THEN THE RECEIVER RETURNS EITHER A PACING |
| RESPONSE OR A NEGATIVE RESPONSE WITH SENSE |
| CODE FOR PACING NOT SUPPORTED. THIS IS THE |
| OPTIONAL CHECK FOR RETURNING A NEGATIVE |
| RESPONSE. [}
v N
*/
- . IF PI = PAC & TCCB.RCV_PACING = NO &
- . SCB.TS_PROFILE = (PROFILE_2 | PROFILE_3 | PROFILE_4 | PROFILE_7) THEN
- - DO;
. . . IF -~RQN THEN /* APPENDIX B */
. - . DO;
. . . - CALL CHANGE_MU_TO_NEG_RSP(X*4008') ; /* APPENDIX B */
. . . . SEND MU TO #PC; /* CHAPTER 3 */
. . . END;
. - . ELSE
- - . DISCARD MU;
- . END;
. . ELSE
- - DO;
- - . IF TCCB.SEND_PACING = YES THEN
- - . DO;
- - . - CALL FSM_PAC_RQ_SEND; /* PAGE 4-60 */
- - - - INSERT MU LAST IN TCCB.Q_PAC;
. . . END;
- . . ELSE
- - - SEND MU TO #PC; /* CHAPTER 3 */
- - END;
- END;
. WHEN(EFI = EXPEDITED)
. SEND MU TO TCCB.#PC; /* CHAPTER 3 */
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« WHEN(RRI = RSP & EFI = NORMAL)
- DO;
- - IF TCCB.RCV_PACING = YES &
- . UPM_RESOURCES = OK THEN /* PAGE 4-59 */
- - CALL FSM_PAC_RQ_RCV; /* PAGE 4-61 */
/%
r
| WITHIN THIS SECTION THE PACING INDICATOR ;
| COULD BE SET FOR EITHER ONE-STAGE OR |
| TWO-STAGE PACING. |
I :
*/
. « IF TCCB.SEND_PACING = YES THEN
. - SELECT ANYORDER;
. . . WHEN(QRI = QR)
- - - SEND MU TO #PC; /* CHAPTER 3 x/
. - « WHEN(QRI = -QR & PI = ,6 ~PAC)
. - - INSERT MU LAST IN TCCB.Q_PAC;
- . « WHEN(QRI = =-QR & PI = PAC)
- - - DO;
- - . « PI = PAC;
- - - - INSERT MU LAST IN TCCB.Q_PAC;
- - - « CALL CREATE_IPR; /* PAGE 4-58 */
- - - . EFI = EXPEDITED;
- - . . SEND MU TO #PC; /* CHAPTER 3 */
- - - END;
‘. - END;
- . ELSE
. - SEND MU TO #PC; /* CHAPTER 3 */
- END;
END;
RETURN;
END BF.TC.SEND;
BF.TC.ADD_SNF: PROCEDURE;
/*
[ v
| FUNCTION: ADDS APEFROPRIATE SNF TO AN RU COMING FROM A TYPE 1 NODE 1
| |
1 INPUT: RQ{RSP FROM BF.TC.RCV ]
| |
| OUTPUT: RQIRSP UPDATED WITH SNF {
| |
] REFERENCED BY THE FOLLOWING PROCEDURE(S): ]
] BF.TC.RCV PAGE 4-53 |
| |
] REFERS TO THE FOLLOWING PROCEDURE(S): ]
[} UPM_ID_ASSIGN PAGE 4-56 [}
| UPM_ID_NORM PAGE U-56 |
L s
*/
SELECT ANYORDER;
. WHEN(EFI = EXPEDITED & RRI = RQ)
- SNF = UPM_ID_ASSIGN; /* PAGE 4-56 */
. WHEN(EFI = EXPEDITED & RRI = RSP)
. SNF = SCB.SEND_EXP_SNF;
. WHEN(EFI = NORMAL & RRI = RQ)
- Do;
. . SNF = SCB.SQN_RCV_CNT;
. - IF EBIUI = EBIU THEN /* TEST ONLY REQUIRED IY¥ */
- - /* UNASSEMBLED SEGMENTS */
- - /% PASSED BY THE BF */
- - IF SCB.SQN_USAGE = SEQUENCE_NUMBERS THEN
.. SCB.SQN_RCV_CNT = SCB.SQN_RCV_CNT + 1;
- - ELSE
- - SCB.SQN_RCV_CNT = UPM_ID_NORN; /* PAGE 4-56 */
- END;
. WHEN(EFI = NORMAL & RRI = RSP) .
- SNF = SCB.SEND_NORM_SNF;
END;
RETURN;
END BF.TC.ADD_SNF;
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BF.TC.SAVE_SNF: PROCEDURE;

/%
r 1
| FUNCTION: SAVES SQN OR ID OF LAST REQUEST GOING TO A TYPE 1 NODE |}
| |
| INPUT: RQ| RSP FROM BF.TC.RCV ]
| |
I OUTPUT: RQ, RSP OR EXR AND UPDATED SCB CONTAINING THE SNFP ]
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S): |
[} BF.TC.RCV PAGE 4-53 ]
L N
*/
SELECT ANYORDER;
. WHEN(RRI = RQ & EFI = EXPEDITED)
- SCB.RCV_EXP_SNF = SNF;
. WHEN(RRI = RQ & EFI = NORMAL)
- IF SNF -~= (SCB.SQN_RCV_CNT + 1) THEN
- CALL CHANGE_MU_TO_EXR(X'2001'); /% APPENDIX B */
- /% SEQUENCE NUMBER */
. ELSE
. SCB.SQN_RCV_CNT = SCB.SQN_RCV_CNT + 1;
. OTHERWISE /% RRI = RSP */
. H
END;
RETURN;
END BF.TC.SAVE_SNF;
UPM_ID_NORM: PROCEDURE RETURNS(FIXED BIN(16)):
/%
[ v
] FUNCTION: GENERATES A UNIQUE 16-BIT ID FOR THE SESSION ]
| !
[ INPUT: NONE |
| |
] OUTPUT: 16-BIT ID }
| |
1 REFERENCED BY THE FOLLOWING PROCEDURE(S): [}
] BF.TC. ADD_SNF PAGE 4-55 [}
L s
*/
SCB.SQN_RCV_CNT = SCB.SQN_RCV_CNT + 1; /* IMPLEMENTATIONS MAY ASSIGN ANY UNIQUE VALUE */
RETURN (SCB. SQN_RCV_CNT) ;
END UPM_ID_NORN;
UPM_ID_ASSIGN: PROCEDURE RETURNS (FIXED BIR(16))§
/%
r v
1 FONCTION: GENERATES A UNIQUE 16-BIT ID FOR THE SESSION |
| |
1 INPUT: NONE |
| |
[} OUTPUT: 16-BIT ID |
| |
[} REFERENCED BY THE FOLLOWING PROCEDURE(S) : ]
] BF.TC.ADD_SNF PAGE 4-55 1
h s
*/
SCB.SEND_EXP_SNF = SCB.SEND_EXP_SNF + 1; /* IMPLEMENTATIONS MAY ASSIGN ANY UNIQUE VALUE */

RETURN (SCB. SEND_EXP_SNF) ;

END UPM_ID_ASSIGN;
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DECODED: PROCEDURE(SIZE) RETURNS(BIT(32));

/#
i FONCTION: CONVERTS MAX_RU_SIZE PROM ITS ENCODED FORM TO AN INTEGER VALUE \
| |
| INPUT: ENCODED VALUE X'AB* \
| |
| OUTPUT: A% (2%%B) |
| |
\ REFERENCED BY THE POLLOWING PROCEDURE (S): |
| SESSACT.PRIMARY_INITIALIZE PAGE 4-25 1
| SESSACT. SECONDARY_INITIALIZE PAGE 4-26 |
L '}
*/
DCL SIZE BIT(8);
DCL EXPONENT PIXED BIN(31); .
DCL EXPONENT_BITS BIT(32) BASED(ADDR(EXPONENT));
DCL INTSIZE BIT(32);
/*
i CONVERT EXPONENT INTO INTEGER h
H N
*/
EXPONENT = 0;
EXPONENT_BITS(28:31) = SIZE(4:7);
/‘
1 PLACE MANTISSA IN CORRECT LOCATION \
. H
*/
INTSIZE = ALL_ZEROES;
INTSIZE (28 - EXPONENT:31 ~ EXPONENT) = SIZE(0:3);
RETURN(INTSIZE) ;
END DECODED;
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CREATE_IPR: PROCEDURE;

Vil
r — 1
| FUNCTION: GENERATES AN ISOLATED PACING RESPONSE (IPR) WITH RH=X'830100" |
| |
| INPUT: NONE 1
| |
| OUTPUT: NORMAL-PLQW IPR |
| |
| REFERENCED BY THE FQLLOWING PROCEDURE(S) : |
| BF. TC. SEND PAGE 4-54 |
| TC_OR_BF_TC.IPR_SEND : PAGE 4-29 |
H 3
*/
CREATE MU;
/‘
v \
| SET BH VALUES FOR RESPONSE 1
*/
RRI = RSP;
BCI = BC;
ECI = EC;
/‘
r \
| SET RH VALUES FOR IPR 1
h s
*/
RU_CTGY = FMD;
FI = B'0%;
SDI = asD;
DR1I = -DR1;
DR2I = ~DR2;
RTI = POSITIVE;
QRI = ~QR;
PI = PAC;
/*
v \
| SET TH VALUES NEEDED FGR LENGTH AND BOUNDARY
i FUNCTION |
. H
*/
BBIUI = BBIU;
EBIUI = EBIU;
DCF = RH_LENGTH;
/t
r \
| DIRECTION BIT FOR META-IMPLEMENTATION |
. H
*/
MUCB.DIRECTION = SEND;
RETURN;
END CREATE_IPR;
IPR_CHECK: PROCEDURE RETURNS (BIT(1));
/#
v "
| FUNCTION: DETERMINES IF HESSAGE UNIT IS AN ISOLATED PACING RESPONSE 1
| |
| INPUT: RQ| RSP I
| |
| OUTPUT: RQ|RSP AND IPR INDICATION |
| |
| REFERENCED BY THE POLLOWING PROCEDURE (S): |
| BF.TC. RCV PAGE 4-53 1
i PAC_RSP_RCV PAGE 4-41 |
H :
*/

IF RRI = RSP & PI = PAC & DR1I = <DR1 & DR2I = ~DR2 THEN
RETURN(YES) ;

ELSE
RETURN (NO) ;

END IPR_CHECK;
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UPM_RESOURCES: PROCEDURE RETURRNS (BIT(1)):

/*
r Al
| FUNCTION: DETERMINES WHETHER THERE ARE ENOUGH RESOURCES TO SEND A PACING \
{ RESPONSE \
| |
| INPUT: NONE |
| |
i OUTPUT: OK, IF OK TO SEND A PACING RESPONSE. OTHERWISE, NG |
| |
l REFERENCED BY THE POLLOWING PROCEDURE (S): |
| BF.TC. SEND PAGE 4-54 \
| TC.CPMGR. SEND_NORM_RSP PAGE 4-33 |
| TC_OR_BF_TC. DEQUEUE. Q_PAC PAGE 4-29 |
| TC_OR_BF_TC. IPR_SEND " PAGE 4-29 \
L ']

*/

RETURN (OK) ;

END UPM_RESOURCES;
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PSHM_PAC_RQ_SEND: FSM_DEFINITION CONTEXT (TCCB);

PACRSP|
[

TCCB. PACING_COUNT = TCCB. PACING_COUNT + TCCB.WINDOW_SIZE;

END FSM_PAC_RQ_SEND;
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/*
v - v
i FURCTION: RECORDS THE ABILITY TO SEND A. SESSION-LEVEL PACING REQUEST FOR SEND |
i PACING. RESET STATE INDICATES THAT A PACING REQUEST CAN BE SENT. \
| AWAITING_PAC_RSP INDICATES THAT A PACING REQUEST HAS BEEN SENT BUT |
i NO PACING RESPONSE HAS BEEN RECEIVED. i
| !
1 THIS FSM ALSO APPEARS IN BF.TC. I
| |
1 NOTE: PIRST_IN_WINDOW IS TRUE WHEN THE PACING COUNT EQUALS THE WINDOW |
| SIZB. THIS IS NEVER TRUE WHEN THE PSM IS IN THE AWAITING_PAC_RSP 1
| STATE. WHEN THE FSM ENTERS THE AWAITING_PAC_RSP STATE, THE PACING l
{ COUNT IS SET TO ONE LESS THAN THE WINDOW SIZE. THE PACING COUNT IS 1
l ONLY INCREASED WHEN A PACING RESPONSE IS RECEIVED, AT WHICH TIME THE 1
| PSM RETURNS TO THE RESET STATE. |
| |
| REPERENCED BY THE FOLLOWING PROCEDURE(S) : i
| BF.TC.RCV PAGE 4-53 |
\ BF.TC.RESET PAGE 4-52 |
I BF.TC.SEND PAGE 4-5& 1
1 CPMGR_RESET PAGE 4-28 |
| PAC_BSP_RCV PAGE 4-41 i
i TC_OR_BF_TC.DEQUEUE. Q_PAC PAGE 4-29 I
H H
*/
\J v Al 1
i STATE NAMES >|  RESET | AWAITING i
| 1 | PAC_RSP |
| INPUTS | 1 i 2 1
It L 1 4
L\ v v Al
| S, RQ, FIRST_IN_WINDOW | 2(PACRQ) | /NOTE 1
| S, RQ, ~FPIRST_IN_WINDOW { - (NOPAC) | - (NOPAC) |
H H H 1
F + + {
| R, RSP, PAC { >(PACERR) | 1(PACRSP)
¢ + + {
| 'RESET' 1 - ] |
" H N H
L L)
| |
+ T ]
{ OUTPUT| FUNCTION 1
|  CODE | |
+ + 4
| PACRQ | PI = PAC; 1
. 4 J
t + {
| NOPAC { PI = =PAC; |
; + {
| PACERR| PI = -PAC; 1
| | CALL UPM_LOG ('UNEXPECTED PACING RSP RECEIVED'); /* APPENDIX B */ |
¢ + —
| PI = ~PAC; 1
!~ L}



PSM_PAC_RQ_RCV: PSM_

DEFINITION CONTEXT (TCCB);

Vel
\J .
| PUNCTION: RECORDS THE ABILITY TO SEND A SESSION PACING RESPONSE FOR RECEIVE |
| PACING. IN RESET STATE, NO PACING RESPONSE IS SENT; IN PEND STATE, |
] IT IS. 1
| |
| THIS FSM ALSO APPEARS IN BF.TC. |
| |
i REFPERENCED BY THE FOLLOWING PROCEDURE(S) : |
| BF.TC.RESET PAGE 4-52 |
| BF.TC. SEND PAGE 4-54 |
| CPMGR_RESET PAGE 4-28 |
| TC. CPMGR. RCV. NORM_RQ PAGE 4-40 |
\ TC.CPMGR. SEND_NORM_RSP PAGE 4-33 |
| TC_OR_BFP_TC.DEQUEUE.Q_PAC PAGE 4-29 |
| TC_OR_BFP_TC.IPR_SEND PAGE 4-29 |
H H
*/
v v v -
| STATE NAMES > RESET \ PEND |
| INPOTS | 1 | 2 1
(2 + + H
| R, RQ, PAC 1 2 | > (PACERR) |
| B, BQ, ~PAC 1 - 1 - |
¢ + + {
| S, RSP | - (NOPAC) | 1(PAC) |
H + + N
r + + |
| YRESET!' V- (| |
t . - 4
i |
. '
¢ T {
| OUTPUT| FUNCTION 1
| CODE | 1
: . 1
¢ + —
| PAC | PI = PAC; |
k + 4
| NOPAC | PI = ~PAC; |
b 4 "l
¢ + !
| PACERR| PI = -PAC; |
i | CALL UPM_LOG ('UNEXPECTED PACING RQ RECEIVED') ; /% APPENDIX B */ |
L . H
END FSM_PAC_RQ_RCV;
FSM_CNTL_IMMED_EXP: FSM_DEFINITION CONTEXT(SCB) ;
/*
r Al
| FOUNCTION: ENFORCES IMMEDIATE REQUEST MODE FOR EXPEDITED REQUESTS. IMMEDIATE |
| REQUEST MODE IS IN EFFECT FOR ALL DFC AND SC EXPEDITED REQUESTS |
| EXCEPT RQR AND CLEAR, WHICH CAN BE SENT WITHOUT WAITING FOR AN |
i OUTSTANDING RESPONSE. |
| |
| ALL DFC AND SC EXPEDITED REQUESTS ARE SENT RQD. |
| |
| IN RESET STATE, ANY REQUEST CAN BE SENT. IN BLOCK_RQ STATE, A |
| RESPONSE NEEDS TO BE RECEIVED BEFORE A REQUEST OBEYING IMMEDIATE ]
1 REQUEST MODE CAN BE SENT. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : ]
| CPMGR_RESET PAGE 4-28 |
| TC.CPMGR.RCV PAGE 4-36 |
| TC.CPMGR. RCV_CHECKS PAGE 4-38 i
\ TC.CPMGR. SEND PAGE 4-31 ]
| TC.CPMGR.SEND_CHECKS PAGE 4-32 |
| TC.SC. SEND_CHECKS PAGE 4-48 1
v H
*/
r ; T v
| STATE NAMES > RESET | BLOCK_RQ 1
{ INPOTS | 1 | 2 1
H : H :
L T Ll Al
| S, BQ, EXP, ~(CLEAR|RQR) 1 2 1 >(52001) |
i i 4 '
¢ t + -
| R, RSP, EXP, ~(CLEAR|RQR) | >(pIsc) [ 1
r - + + 4
| *RESET! P - 11 |
+ = L 4
| |
L 4
t v {
{ OUTPUT| FONCTION 1
| CODE | 1
| DISC | RECEIVE_CHECK = DISCARD_MU; |
L . H
F t H
| S200A | MUCB.SEND_CHECK_SENSE = X'200A'; /* INMEDIATE REQUEST MODE ERROR */ |
L H H
END PSM_CNTL_IMMED_EXP;
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PSM_DT_SEND_SDT_AND_CLEAR: PSM_DEFINITION CONTEXT(SCB);

END FSM_DT_SEND_SDT

_AND_CLEAR;
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/*
r 1
| FUNCTION: RECORDS THE ABILITY FOR DATA TO FLOW IN A SESSION. THIS VERSION OF |
[} THE DATA TRAFFIC FSM HANDLES SESSIONS THAT ALLOW SDT AND CLEAR TO BE [}
L} SENT. THIS FSM APPEARS ONLY IN PRIMARY HALF-SESSIONS USING TS |
] PROFILES 3 AND 4. ]
| : !
1 RESET MEANS THAT NO DFC OR FMD TRAFFIC CAN FLOW. PEND_ACTIVE |
[} INDICATES THAT AN SDT IS OUTSTANDING. ACTIVE MEANS THAT ALL TRAFFIC 1
| CAN FLOW, AND PEND_RESET MEANS THAT A CLEAR IS OUTSTANDING. [}
| |
[} REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| SESSACT.PRIMARY_INITIALIZE PAGE 4-25 ]
I |
I REFERS TO THE FOLLOWING PROCEDURE(S) : {
| CLEAR_RESET PAGE 4-27 |
fy N
*/
r Ll v Y v v
] STATE NAMES~—==—=~--- >| RESET I PEND | ACTIVE 1 PEND |
| | | ACTIVE ] i RESET !
| INPUTS [} 1 [} 2 I 3 | 4 [}
[ + + ¢ + i
| S, RQ, SDT | 2 I >(s0809) | >(sS0809) | >(s0809) |
| R, +RSP, SDT | >(DIsC) 1 3 | >(DISC) | >(DIsC)
| R, -RSP, SDT, 2007 | >(PIsCy | 3 |  >(DISC) | >(DIsSC) ]
i R, -RSP, SDT, ~2007 | >(PIsC) { 1 I >(DISC) | >(DISC) |
} 3 + 3 4 3
(4 t + T+ + —
| S, RQ, CLEAR | 4(RESETC)| U4 (RESETC){ U4(RESETC)| ~-(RESETC) |
{ R, RSP, CLEAR, LAST_CLEAR | >(DIsC) | >(DIsC) { >(Isc) { 1 |
{ R, RSP, CLEAR, -~LAST_CLEAR | >(DISC) { >(DIsC) { >(IsCc) | - 1
1 } + 4 + i
r t + t - 1
| S, RQ, STSN | - 1 >(S2007) | >(S2007) | >(sS2007) |
| S, RQ, ~(SDT|ICLEAR|STSN|CRV){ >(S2005) | >(s2005) | ~ I >(52005) |
| S, RSP | >(S2005) | >(s2005) | -~ | >(52005) |
L 4 n 4 $ -l
| t + + + s
! R, RQ, DFC|FMD | >(R2005) | >(R2005) | - { -(DISC) |
{ R, RSP, DFC|FMD | >(DISC) { >(DIsC) | - | =(DISC) |
b + + + + !
| 'RESET' | = 11 1 (- |
+ . L . 1 {
| |
F v 4
{ OUTPUT| FUNCTION |
| CODE | |
¢ + 4
| s0809 | MUCB.SEND_CHECK_SENSE = X'0809'; /* MODE INCONSISTENCY */ |
t + 4
F t —
| 52005 ¢ MUCB.SEND_CHECK_SENSE = X'2005°'; /% DATA TRAFFIC RESET */ |
} + 4
¢ t 1
| S2007 | MUCB.SEND_CHECK_SENSE = X'2007'; /% DATA TRAFFIC NOT RESET */ |
1 } i
r + 1
| R2005 | /* OPTIONAL CHECK #*/ ]
] ] IF -~RQN THEN /% APPENDIX B */ |\
| | Do; |
[} [} CALL CHANGE_MU_TO_NEG_RSP (X*2005'); /* APPENDIX B */ 1
| | /¥ DATA TRAFFIC RESET */ |
| | RECEIVE_CHECK = NEG_RSP; ]
i | END; |
| | ELSE h
| | RECEIVE_CHECK = DISCARD_MU; ]
¢ + 1
+ t )
| DISC | RECEIVE_CHECK = DISCARD_MU; [}
+ + 4
*+ T M
| RESETC{ CALL CLEAR_RESET; /* PAGE 4-27 */ |
i . s



PSH_DT_RCV_SDT_AND_CLEAR: FSM_DEFINITION CONTEXT(SCB) ;

RECEIVE_CHECK = DISCARD_MNU;

/t
; .
| PUNCTION: RECORDS THE ABILITY FOR DATA TO FLOW IN A SESSION. THIS VERSION OF h
] THE DATA TRAFFIC FSM HANDLES SESSIONS THAT ALLOW SDT AND CLEAR TO BE ]
i SENT. THIS FSM APPEARS ONLY IN SECONDARY HALF-SESSIONS USING TS |
| PROFILES 3 AND 4. |
| |
| RESET MEANS THAT NO DFC OR FMD TRAFFIC CAN PLOW. PEND_ACTIVE |
| INDICATES THAT AN SDT IS BEING PROCESSED BY THE SERVICES MANAGER. |
| ACTIVE MEANS THAT ALL TRAFFIC CAN FLOW, AND PEND_RESET MEANS THAT A |
| CLEAR IS BEING PROCESSED BY THE SERVICES MANAGER. |
1 |
| NOTE: WHEN A DUPLICATE SDT IS SENT, THE SERVICES MANAGER MAY RESPOND WITH |
| EITHER A +RSP(SDT) OR -RSP(SDT,2007). i
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : 1
| SESSACT.SECONDARY_INITIALIZE PAGE 4-26 \
| |
| REFERS TO THE POLLOWING PROCEDURE(S) : |
| CLEAR_RESET PAGE 4-27 |
[ '}
*/
\J v v Al v Al
1 STATE NAMES---——-—--- > RESET | PEND | ACTIVE | PEND ]
| | | ACTIVE | | RESET ]
| INPUTS | 1 | 2 | 3 | 4 |
H . s H H H
+ - + + + + H
{ R, RQ, SDT 1 2 | >(RO809) | - | >(RO809) |
| S, +RSP, SDT I > 1 3 I - > |
{ s, -RSP, SDT, 2007 I > I >(s2009) | - P> |
| S, -RSP, SDT, -~2007 1> [ | I >(52009) | > 1
L Il L i 4 4
¢ + + + + 4
| R, RQ, CLEAR | UG(SETCL) | U4(SETCL) | 4(SETCL) | ~-(SETCL) |
| S, RSP, CLEAR | >(S2009) { >(S2009) | - | 1(LASTCL) |
L H L H H H
f + + + + 4
| S, RQ, ~RQR | >(S2005) | >(S2005) | - | >(52005) 1|
| S, RSP, ~(SDT|CLEAR|CRV) I >(52005) | >(S2005) | - I >(52005) |
¢ + + + + —
| R, RQ, DFC|FMD | >(R2005) | >(R2005) | - { -(pIsSC) |
| R, RSP, DFC|FMD | >(RSPERR) | >(RSPERR)| - I -(DISC) |
L : H H H H
+ + + + + 4
1 R, RQ, STSN 1 - | >(R2007) | >(R2007) | >(R2007) |
¢ + + + + {
| 'RESET' i - 1 [ 11 |
‘l’ 4 A - . =
| |
L 3
t - 4
{ O0UTPUT| FUNCTION |
| CODE | |
+ + 4
| LASTCL| SNF = SCB.LAST_CLEAR_SNF; |
| |  CALL CLEAR_RESET; /* PAGE u4-27 */ |
[ 4 d
t + 1
| SETCL |  SCB.LAST_CLEAR_SNF = SNF; 1
v H M
[ + 4
| RO809 | CALL CHANGE_MU_TO_NEG_RSP (X'0809%); /* APPENDIX B */ |
| | /* MODE INCONSISTENCY */ |
| |  RECEIVE_CHECK = NEG_RSP; |
t + —
| R2005 | IF ~RQN THEN /* APPENDIX B */ |
| | DO; ]
I | CALL CHANGE_MU_TO_NEG_RSP(X'2005') ; /* APPENDIX B */ |
! [ /* DATA TRAFFIC RESET v
1 | RECEIVE_CHECK = NEG_RSP; |
| | END; [}
! | ELSE |
| 1 RECEIVE_CHECK = DISCARD_MU; |
' H 3
[ ]
| R2007 | /% OPTIONAL CHECK %/ |
| | CALL CHANGE_MU_TO_NEG_RSP(X'2007") ; /* APPENDIX B */ |
1 | /* DATA TRAFFIC NOT RESET */ |
| | RECEIVE_CHECK = NEG_RSP; |
;. 4. 4
+ {
| 52009 | MUCB.SEND_CHECK_SENSE = X'2009%; /* SESSION CONTROL PROTOCOL VIOLATION */ |
h H H
[ + 4
| S2005 | MUCB.SEND_CHECK_SENSE = X'2005'; /* DATA TRAFPFIC RESET */ 1
s 3. 4
¢ + {
| DIsC | RECEIVE_CHECK = DISCARD_MU; |
H H H
r + —
| RSPERR|{ CALL UPM_LOG ('UNEXPECTED RSP RECEIVED'); /* APPENDIX B */
| |
[N A

b=

END PSM_DT_RCV_SDT_AND_CLEAR;
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FSH_DT_SEND_SDT: PSM_DEFINITION CONTEXT(SCB) ;

END PSH_DT_SEND_SDT;
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/*
1 PUNCTION: RECORDS THE ABILITY POR DATA TO PLON IN A SESSION. THIS VERSION OF h
1 THE DATA TRAPPIC PSH HANDIES SESSIONS THAT ALLOW SDT TO BE SENT. i
| THIS PSH APPEARS ONLY IN PRINARY HALP-SESSIONS USING TS PROFILES 5 !
1 AND 17. i
| i
1 RESET MEANS THAT NO DFC OR PND TRAPFIC CAN FLOW. PEND_ACTIVE STATE i
i IS ENTERED WHEN AN SDT REQUEST IS OUTSTANDING. ACTLVE MEANS THAT 1
| ALL TRAPPIC CAN PLOW. 1
{ i
| REPERENCED BY THE POLLOVING PROCEDUBE (S): i
i SESSACT.PRIMARY_INITIALIZE PAGE 84-25 i
| . I
i REFERS TO THE POLLOWING PROCEDURE(S): 1
i CLEAR_RESET PAGE 4-27 H
L i ]
*/
v . v . .
i STATE NAMES-------—----->| RESET | PEED |  ACTIVE |
1 1 | ACTIVE | i
| INPUTS \ 1 i 2 1 3 i
; + + ' :
| S, RQ, SDT | 2 1 >(S0809) | >(50809) |
| R, +RSP, SDT { >(DISC) | 3(RESEIC)| >(DISC) |
| R, -RSP, SDT, 2007 | >(DISC) | 3(RESETC)| >(DISC) |
{ R, -BSP, SDT, ~2007 { >(Isc) | 1 | >@Isc) |
L 4 4- IS 4
v + + + {
| S, RQ, ~SDT | >(52005) [ >(52005) | - i
| s, RSP | >(52005) | >(S2005) | - i
2 + + + 1
| R, RQ, DFC|FMD | >(R2005) | >(R2005) | - |
{ B, RSP, DFC|{FND | >(pIsc) | >(pIsc) | - h
F $ + + 4
{ 'RESET® = HEE ' i
. H H . —
| |
' !
[ . i
| OUTPUT| FUNCTION ]
| CODE | i
[; + 4
| S0809 |  NOUCB.SEND_CHECK_SENSE = K'0809'; /% HODE INCONSISTENCY #/ |
L L ']
Lo
| 52005 | MUCB.SEND_CHECK_SENSE = X'2005°; /+ DATA TRAPFIC RESET %/ |
L L ']
L v v
{ R2005 | /* OPTIONAL CHECK %/ h
1 | IF ~RQN THEN /% APPENDIX B /)
1 ] Do; i
| ] CALL CHANGE_MU_TO_NEG_RSP(X'2005%) ; /* APPENDIX B /|
| ] 7% DATA TRAFPFIC RESET %/ |
] i RECEIVE_CHECK = NEG_RSP; [
| | END; 1
| | ELSE !
| | RECEIVE_CHECK = DISCARD_MD; ]
. ! !
| DISC | RECEIVE_CHECK = DISCARD_NU; i
: H H
v L .
| BESETC| CALL CLEAR_RESET; /* PAGE 4-27 /|
. : ;



FSH_DT_RCV_SDT:

PSHM_DEFINITIOR CORTEXT (SCB);

/*
v +
] FUNCTION: RECORDS THE ABILITY FOR DATA TO FLOW IN A SESSION. THIS VERSION OF |
] THE DATA TRAFFIC FSH HANDLES SESSIONS THAT ALLOW SDT TO BE SENT. |
] THIS FSM APPEARS ONLY IN SECONDARY HALF-SESSIONS USING TS PROFILES 5 ]
| ARD 17. i
! |
\ RESET MEANS THAT NO DFC OR FPHD TRAFFIC CAN FLOW. PEND_ACTIVE STATE |
[} IS ENTERED WHEN THE SERVICES MANAGER IS PROCESSING A SDT. ACTIVE [}
\ MEANS THAT ALL TRAFFIC CAN FLOW. 1
| |
] NOTE: WHEN A DUPLICATE SDT IS SENT, THE SERVICES MANAGER HMAY RESPORD WITH ]
| EITHER A +RSP(SDT) OR -RSP(SDT, 2007). 1
] |
1 REFERENCED BY THE FOLLOWIKG PROCEDURE(S): ]
| SESSACT.SECONDARY_INITIALIZE PAGE 4-26 1
[ 8 ')
*/
v v A v v
| STATE NAMES-———======= ->\ RESET [} PEND [} ACTIVE [}
| | | ACTIVE i 1
| INPUTS | 1 | 2 | 3 |
b r'l ' 4 1
+ + + + 4
| R, RQ, SDT | 2 | >(ROB09) 1 - \
| S, RSP, SDT I >(52009) |1 3 \ - ]
b + + + i
{ S, RQ, -~RQR I >(52005) I >(S2005) |1 - |
{ S, RSP, -~SDT 1 >(52005) I >(S2005) 1 - [}
' + + + 4
| R, RQ, DFC|FHD I >(R2005) I >(R2005) I - |
{ R, RSP, DFC|FMD | >(RSPERR) | >(RSPERR) 1 - |
It 'l 4 N 4
| *RESET' " - 1 1 "1 1
H . . : H
| !
; .
¢ - )
| OUTPUT| PUNCTION ]
| CODE | |
b + !
| ROB09 | CALL CHANGE_MU_TO_NEG_RSP (X'0809°); /* APPENDIX B */ |
1 \ /* MODE INCONSISTENCY */ |\
[} [} RECEIVE_CHECK = NEG_RSP; 1
| R2005 | IF -~RQN THEN /* APPENDIX B */ |
I | Do; |
L} | CALL CHANGE_MU_TO_NEG_RSP (X*2005°) ; /* APPENDIX B */ 1\
\ | /* DATA TRAFPIC RESET YA
| | RECEIVE_CHECK = NEG_RSP; [}
i ] END; ]
| | ELSE |
[} | RECEIVE_CHECK = DISCARD_MNU; |
b + i
I 52009 | MUCB.SEND_CHECK_SENSE = X*2009*; /* SESSION CONTROL PROTOCOL VIOLATION */ |
b } d
| S2005 | MUCB. SEND_CHECK_SENSE = X*2005°*; /* DATA TRAFPIC RESET */ |\
- + 4
| RSPERR| CALL UPM_LOG ('OUNEXPECTED RSP RECEIVED'); /% APPENDIX B */ 1\
1 | RECEIVE_CHECK = DISCARD_MNU; |
| 8 A v )
END FSM_DT_RCV_SDT;
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FSK_DT_SEND_CLE

AR: FSM_DEFINITION CONTEXT(SCB);

FUNCTI

P —— ——— — — —— —— )

ON: RECORDS THE ABILITY FOR LCATA TO FLOW 1IN A SESSION. THIS VERSION OF
THE DATA TRAFFIC FSM HANDLES SESSIONS THAT ALLOW ONLY CLEAR TO BE
SENT. THIS PSM APPEARS ONLY IN PRINARY HALF-SESSIONS USING TS
PROFILE 2.

ACTIVE STATE MEANS THAT ALL TRAFFIC CAN PFLOW. THE PEND STATE
INDICATES AN OUTSTANDING CLEAR.

SR -

END FSM_DT_SEND_CLEAR;
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REFERENCED BY THE FOLLOWING PROCEDURE(S) :
SESSACT.PRIMARY_INITIALIZE PAGE 4-25
REFERS TO THE FOLLOWING PROCEDURE(S) :
CLEAR_RESET PAGE 4-27
*/
v v T v
1 STATE NAMES---===-————==-e M ACTIVE | PEND |
| INPUTS | 1 | 2 ]
M M : H
v T v -V
| S. RQ, CLEAR | 2(RESETC) | - (RESETC) i
| R, RSP, CLEAR, LAST_CLEAR | > (RSPERR) [ | |
| R, RSP, CLEAR, -~LAST_CLEAR | > (RSPERR) P - |
L 4 s 4
F + + {
| S, RQ, ~CLEAR 1 - 1 >(S2005) 1
| S, RSP | - I >(52005) ]
3 . 4 4
+ + + {
| R, DFC{FMD - { —(DISC) |
r + + H
| 'RESET' 1 - (| |
¢ L n 4
| |
i d
v Al Al
| OUTPUT| FUNCTION 1
| CODE | |
+ + v : 4
| RESETC{ CALL CLEAR_RESET; /* PAGE 4-27 */ |
L H N
r + —
| RSPERR{ CALL UPM_LOG ('UNEXPECTED RSP RECEIVED'); /* APPENDIX B */ |
| { RECEIVE_CHECK = DISCARD_NU; ]
A H H
v Ll el
| S2005 | MUCB.SEND_CHECK_SENSE = X'2005'; /* DATA TRAFFIC RESET */ |
s L 4
[; + i
| DISC | RECEIVE_CHECK = DISCARD_MU; |
M N H



FSM_DT_RCV_CLEAR: FSM_DEFINITION CONTEXT(SCB) ;

/*
r Al
[} FUNCTION: RECORDS THE ABILITY FOR DATA TO FLOW IN A SESSION. THIS VERSION OF [}
[} THE DATA TRAFFIC FSM HANDLES SESSIONS USING TS PROFILE 2, WHICH [}
] ALLOW ONLY CLEAR TO BE SENT. THIS FSM APPEARS ONLY 1IN SECONDARY |
| HALF-SESSIONS USING TS PROFILE 2. ]
| |
[} ACTIVE STATE MEANS THAT DATA TRAFFIC CAN FLOW. THE PEND STATER ]
1 INDICATES THAT THE SERVICES MANAGER IS PROCESSING CLEAR. ]
| |
] REFERENCED BY THE FOLLOWING PROCEDURE(S) : ]
| SESSACT.SECONDARY_INITIALIZE PAGE 4-26 [}
| |
[} REFERS TO THE FOLLOWING PROCEDURE(S): [}
| CLEAR_RESET PAGE 4-27 ]
1 ’
*/
r T T Al
[} STATE NAMES > ACTIVE | PEND ]
| INPUTS ] 1 | 2 |
v + ' "
\E Al Al Ll
| R, RQ, CLEAR | 2(SETCL) { -—(SETCL) ]
{ S, RSP, CLEAR I >(52009) { 1(LASTCL) [}
1 + " i
¢ + + 1
| S, RQ, ~RQR I - 1 >(s52005) ]
| S, RSP, ~CLEAR | I >(s2005) ]
r + + 4
| R, DFC|FMD [ | - (DISC) 1
t 4 + 4
| 'RESET' | - | | [}
r . : 4
| i
+ v !
{ OUTPUT{ FUNCTION |
| CODE | 1
+ ' 4
| LASTCL| SNF = SCB.LAST_CLEAR_SNF; |
| | CALL CLEAR_RESET; /¥ PAGE 4-27 */ |
k 4. 1
+ + )
{ SETCL | SCB. LAST_CLEAR_SNF = SNF; i
b 4 "
F t+ )
| DISC | RECEIVE_CHECK = DISCARD_MU; |
+ + 1
t t+ 1
{ 52009 | MUCB.SEND_CHECK_SENSE = X'2009'; /% SESSION CONTROL PROTOCOL VIOLATION */ |
¢ 1 4
r + i
| 52005 | MUCB.SEND_CHECK_SENSE = X'2005'; /% DATA TRAFFIC RESET */ |\
v i s
END FSM_DT_RCV_CLEAR;
FSM_RQR_SEND: FSM_DEFINITION CONTEXT(SCB);
/*
r 1
| FUNCTION: RECORDS THE SENDING OF A REQUEST RECOVERY (RQR). THIS FSM APPEARS |
] ONLY IN SECONDARY HALF-SESSIONS THAT SUPPORT RQK. ]
| |
1 RESET STATE MEANS THAT THERE IS NO OUTSTANDING RQR. PEND STATE |
| INDICATES AN OUTSTANDING RQR. [}
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : i
] SESSACT.SECONDARY _INITIALIZE PAGE 4-26 [}
L 1
*/
r T T 1
{ STATE NAMES > RESET [} PIND 1
| INPUTS | 1 | 2 |
b + + {
| S, RQ, RQR |2 1 >(50809) \
| R, RSP, RQR | >(RSPERR) 1 |
t + + {
| 'RESET' [ [ |
b L L 4
| |
! J
(4 T 1
| OUTPUT| FUNCTION i
| CODE | |
t + 1
| S0809 | MUCB.SEND_CHECK_SENSE = X'0809°'; /% MODE INCONSISTENCY */ 1\
t + —
{ RSPERR| CALL UPM_LOG ('UNEXPECTED RESPONSE RECEIVED'); /* APPENDIX B */ |
[} 1 RECEIVE_CHECK = DISCARD_MU; [}
f L s
END FSM_RQR_SEND;
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FSM_RQR_RCV: FSM_DEFINITION CONTEXT(SCB) ;

Vid
r Al
| FUNCTION: RECORDS THE RECEIPT OF A REQUEST RECOVERY (RQR). THIS FSM APPEARS |
| ONLY IN PRIMARY HALF-SESSIONS THAT SUPPORT RQR. |
| 1
| RESET STATE MEANS THAT THERE IS NO OUTSTANDING RQR. PEND STATE ]
| INDICATES THAT THE SERVICES MANAGER IS PROCESSING A RQR. ]
] |
| REFERENCED BY THE FOLLOWING PROCEDURE (S) : ]
1 SESSACT.PRIMARY_INITIALIZE PAGE 4-25 |
H H
*/
v v Al - Al
| STATE NAMES------ —————————— > RESET | PEND |
| INPOTS | 1 | 2 |
i 4. I Jd
L e T v Al
| R, RQ, RQR [ | >(RO809) ]
| S, RSP, RQR | >{s0809) 11 |
[ + + {
| *RESET! [ 11 {
H H L 1
e v
| |
[ d
L\ v v
| OUTPUT| FUNCTION |
| CODE | |
[ + H
| RO809 | CALL CHANGE_NU_TO_NEG_RSP(X'0809'); /* APPENDIX B */ |
| | /* MODE INCONSISTERCY */ |
| | RECEIVE_CHECK = NEG_RSP; |
' H |
3 + 4
| s0809 | MUCB. SEND_CHECK_SENSE = X'0809'; /* MODE INCONSISTENCY %/ |
H . H
END FSM_RQR_RCV;
FSM_STSN_SEND: FSM_DEFINITION CONTEXT(SCB);
/*
- v
| FUNCTION: RECORDS THE SENDING OF A SET AND TEST SEQUENCE NUMBER (STSN). THIS ]
| FSM APPEARS ONLY IN PRIMARY HALF~SESSIONS THAT SUPPORT STSN. ]
| |
| RESET STATE MEANS THAT THERE IS NO OUTSTANDING STSN. PEND STATE ]
1 INDICATES AN OUTSTANDING STSN. 1
| |
\ REFERENCED BY THE FOLLOWING PROCEDURE(S) : f
| SESSACT.PRIMARY_INITIALIZE PAGE 4-25 ]
H :
*/
r v . v
| STATE NAMES > RESET | PEND |
| INPUTS | 1 | 2 ]
N N H 1
v L) v v
| S, RQ, STSN 1 2(SET) | >(S0809) |
|\ R, RSP, STSN | >(DISC) [ |
(2 + + 4
| 'RESET!' 1 - | \
+ L - )
l |
L 4
[ T i
| OUT2UT|  FUNCTION |
| CODE | ]
+ + )
| DIsC | RECEIVE_CHECK = DISCARD_MU; |
[l IS - I
— + {
| SET | IF STSN_RQ.ACTION_CODE_SEC_TO_PRI = (SET | SET_AND_TEST) THEN |
| | SCB.SQN_RCV_CNT = STSN_RQ.SEC_TO_PRI_SQN; 1
| { IF STSN_RQ.ACTION_CODE_PRI_TO_SEC = (SET | SET_AND_TEST) THEN |
\ | SCB.SQN_SEND_CNT = STSN_RQ.PRI_TO_SEC_SQN; \
L i 4
+ + 1
| 50809 | MUCB.SEND_CHECK_SENSE = X'0809'; /* MODE INCONSISTENCY */ |
h N H

END FSM_STSN_SEND;
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PSH_STSN_RCV: PSM_DEPINITION CONTEXT(SCB);

/'
v
] PUNCTION: RECORDS THE RECEIPT OF A SET AND TEST SEQUENCE NUMBER (STSN). THIS i
| FSM APPEARS ONLY IN SECONDARY HALP-SESSIONS THAT SUPPORT STSN. \
| |
| RESET STATE MEANS THAT THERE IS NO OUTSTANDING STSN. PEND STATE \
| INDICATES THAT THE SERVICES MANAGER IS PROCESSING A STSN. |
| ]
| REFERENCED BY THE FOLLOWING PROCEDURE(S): |
| SESSACT.SECONDARY_INITIALIZE PAGE U4-26 |
b H
*/
r v " v
| STATE NAMES >\ RESET | PEND |
| INPUTS | 1 | 2 |
5 + + i
| R, RQ, STSN | 2(SET) | >(R0O809) \
| S, RSP, STSN 1 >(50809) 11 |
¢ + + {
| YRESET® [ 11 \
r A + 1
| |
N N N
r T M
| OUTPUT| PUNCTION |
| CODE | |
+ + 1
| SET | IF STSN_RQ.ACTION_CODE_SEC_TO_PRI = (SET | SET_AND_TEST) THEN ]
| | SCB.SQN_SEND_CNT = STSN_RQ.SEC_TO_PRI_SQN; |
| | IF STSN_RQ.ACTION_CODE_PRI_TO_SEC = (SET | SET_AND_TEST) THEN ]
| | SCB.SQN_BCV_CNT = STSN_RQ.PRI_TO_SEC_SQN; 1
L i J
; RO809 I CALL CHANGE_MU_TO_NEG_RSP(X'0809°') ; /* APPENDIX B */ |\
| | . /* MODE INCONSISTENCY */ |
| | RECEIVE_CHECK = NEG_RSP; [}
i ' J
]
; 50809 f MUCB. SEND_CHECK_SENSE = X'0809°'; /* MODE INCONSISTENCY */ |
M L H

<]
=
o

PSM_STSN_RCV;
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FSM_CRV_SEND: FSM_DEFINITION CONTEXT(SCB);

/%
r 1
| FUNCTION: 'RECORDS THE ABILITY FOR ENCIPHERED DATA TO FLOW IN A SESSION. THIS |
| FSHM APPEARS ONLY IN PRIMARY HALFP-SESSIONS THAT SUPPORT CRV.
| |
| RESET MEANS THAT CRV HAS NOT YET BEEN SENT. PEND_ACTIVE INDICATES [
| AN OUTSTANDING CRV. ACTIVE MEANS THAT CRYPTOGRAPHY IS PUNCTIONAL. 1
| |
1 NOTE: ON RECEIPT OF A NEGATIVE RESPONSE TO CRV, THE LU.SVC_MGR SETS THE |
1 SESSION CRYPTOGRAPHY KEY AND SESSION CRYPTOGRAPHY SEED TO 0'S AND I
1 CAUSES AN UNBIND TO BE SENT. 1
| |
. REFERENCED BY THE POLLOVING PROCEDURE(S) : 1
1 SESSACT. PRIMARY_INITIALIZE PAGE 4-25 |
[l J
x/
v v v v ~
| STATE NAMES----—-—==—=- > RESET 1 PEND i ACTIVE
I | | ACTIVE i |
| INPUTS | 1 | 2 | 3 I
Is 4 4 i 4
+ + + ¢ 4
| S, RQ, CRV | 2 | >(s0809) i >(50809) I
| R, +RSP, CRV | >(DISC) 1 3 I >(DISC)
| R, -RSP, CRV | >(DISC) o1 | >(DISC)
- + + 4 4
| S, RQ, ~CRV I >(52009) | >(52009) P - i
| S, BSP I >(52009) 1 >(52009) 1 - |
H N M . H
La L v T 1
| R, DFC|FHMD I >(R2009) 1 >(R2009) 1 - 1
- + + + i
| 'RESET' |- o1 [ |
; ' A i {
| |
L i
LE v Bl
| OUTPUT| FUNCTION I
| CODE | 1
¢ + 4
| S0809 | MUCB.SEND_CHECK_SENSE = X'0809'; /% MODE INCONSISTENCY */ |
t $ 4
r + 4
| S$S2009 { MUCB.SEND_CHECK_SENSE = X'2009'; /% SESSION CONTROL PROTOCOL VIOLATION */ |
L L 4
t + - —
| R2009 | IF -~RQN THEN /* APPENDIX B */ |
| | DO; |
| 1 CALL CHANGE_MU_TO_NEG_RSP (X*200900C0") ; /* APPENDIX B */ |
1 1 /* SESSION CONTROL PROTOCOL VIOLATION */
] | RECEIVE_CHECK = NEG_RSP; I
i | END; |
| | ELSE i
| i RECEIVE_CHECK = DISCARD_MU; |
. . N
+ + ]
| DISC |  RECEIVE_CHECK = DISCARD_MU; |
H . H

END PSM_CRV_SEND;
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FSM_CRV_RCV: FSM_DEFINITION CONTEXT (SCB);

END

CHAPTER 4. TRANSMISSION CONTROL

/*
r v
| PUNCTION: RECORDS THE ABILITY FOR ENIPHERED DATA TO FLOW IN A SESSION. THIS |
| FSM APPEARS ONLY IN SECONDARY HALF-SESSIONS THAT SUPPORT CRV. |
| |
{ RESET MEANS THAT CRV HAS NOT YET BEEN RECEIVED. PEND_ACTIVE 1
| INDICATES THAT THE LU SERVICES MANAGER IS PROCESSING A CRV. ACTIVE |
1 MEANS THAT CRYPTOGRAPHY IS FUNCTIONAL. |
| |
| NOTE: WHEN THE LU SERVICES MANAGER SENDS A NEGATIVE RESPONSE TO CRV, IT |
{ SETS THE SESSION CRYPTOGRAPHY KEY AND SESSION CRYPTOGRAPHY SEED TO i
1 0°s. |
| . |
| REFERENCED BY THE POLLOWING PROCEDURE(S) : |
| SESSACT.SECONDARY_INITIALIZE PAGE 4-26 |
L. H r'}
*/
r v —r - .
| STATE NAMES-———==—————o >1 RESET { PEND | ACTIVE \
| i | ACTIVE | |
| INPOTS | 1 | 2 | 3 |
5 + + —+ —
| R, RQ, CRV P2 | > (R0809) | >(R0809) |
| S, +RSP, CRV | >{(RSPERR) 1 3 | > (RSPERR) \
| s, -RSP, CRV | >(RSPERR) 11 | > (RSPERR) |
¢ t —+ + i
\ S, RQ I >(s2009) I >(s2009) 1 - |
| Se RSP, ~CRV | >(S2009) | >(52009) [ |
L i 4 4 4
L T Ls T Al
| R, RQ, SDT I >(R2009) I >(R2009) P - |
| R, DFC|FMD | >(R2009) I >(R2009) 1 - 1
+ + +— + —
| *RESET® [ [ 11 !
l' A A A {
| |
. |
t v H
| OUTPUT| FONCTION I
| CODE | |
t + 4
| RO809 | CALL CHANGE_MU_TO_NEG_RSP (X'0809'); /% APPENDIX B */
| \ /* MODE INCONSISTENCY */ |
| | RECEIVE_CHECK = NEG_RSP; i
L i 4
+ ¢ {
| R2009 | IF ~RQN THEN /* APPENDIX B */ |
| | DO; |
| i CALL CHANGE_MU_TO_NEG_RSP (X'200900C0') ; /* APPENDIX B */ |
| | /* SESSION CONTROL PROTOCOL VIOLATION */ |
1 | RECEIVE_CHECK = NEG_RSP; l
] { END; |
| | ELSE |
| | RECEIVE_CHECK = DISCARD_MU; |
L i l'
| 52009 { MUCB.SEND_CHECK_SENSE = X'2009'; /* SESSION CONTROL PROTOCOL VIOLATION */ |
L 1!7 ‘:
? RSPERR| MUCB. SEND_CHECK_SENSE = X'4001°%; /* INVALID SC RH */ |
H L s
FSM_CRV_RCV;
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FSHM_INPUT_DEFINITION:

/t
Ll v
| THE SYMBOLS USED IN THE INPUTS CCLUNN OF THE STATE-TRANSITION MATRICES ARE |
\ DEPINED BELOW. 1
L ')
*/
CLEAR RU_CTGY = SC & RQ_CODE = CLEAR;
CLEAR| RQR RU_CTGY = SC & RQ_CODE = (CLEAR|RQR);
CRV. RU_CTGY = SC & RQ_CODE = CRV;
DFC{FND RU_CTGY = (DFC | FMD);
EXP EFI = EXPEDITED;
PIRST_IN_WINDOW TCCB. PACING_COUNT = TCCB.WINDOW_SIZE;
LAST_CLEAR SNF = SCB.LAST_CLEAR_SNF;
PAC PI = PAC; .
R MUCB.DIRECTION = RECEIVE;
YRESET ' FSNINPUT = 'RESET';
RQ RRY = RQ;
RQR RU_CTGY = SC & RQ_CODE = RQR;
RSP RRI = RSP;
+RSP RRI = RSP & RTI = POS;
-RSP RRI = RSP & RTI = NEG;
s MUCB.DIRECTION = SEND;
SpT RU_CTGY = SC & BQ_CODE = SDT;
SDT | CLEAR|CRV RU_CTGY = SC § BQ_CODE = (SDT | CLEAR | CRV);
SDT |CLEAR|STSN |CRV RU_CTGY = SC & RQ_CODE = (SDT | CLEAR | STSN | CRV);
STSN RU_CTGY = SC & RQ_CODE = STSN;
2007 SNC = X'2007';
END FSM_INPUT_DEFINITION;
/%
r v
| |
| |
| GLOBAL CHAPTER VARIABLES |
| |
| |
H H
*/

DCL RECEIVE_CHECK BIT(2):

/* INDICATES CORRECT DISPOSITION OF A RECEIVED MU */
/* B'00*' = GOOD, B'01* = DISCARD_MU, */
/* B*10' = NEG_RSP, B'11' = CONVERT_TO_EXR */
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CHAPTER 5. DATA FLOW CONTROL

INTRODUCTION
GENERAL DESCRIPTION

The function of the data flow control (DFC) layer
(Figure 5-1) is to control the flow of FMD requests and
responses between FMDS pairs within sessions. DFC handles
only FMD and DFC requests; network control and session
control requests do not flow through DFC.

A distinct DFC element 1is provided for each half-session
(identified uniquely by HSID) supported in the node. The
qualifying half-session prefix, HSID, is aluways implied for
the DFC layer. A distinct memory—--the session control block
(SCB)-—-exists for each HSID. This memory contains, for DFC,
its states, tables, and other local fields. (See Appendix A
for the detailed format.)

BRIEF DESCRIPTION OF DFC FUNCTIONS

. Request/Response Formatting: DFC enforces correct RH
parameter settings for FMD and DFC requests and
responses.

. Chaining Protocol: Chaining is enforced and checked to
provide a means of sending or receiving a sequence of
requests as an error recovery entity.

. Request/Response Correlation: DFC correlates responses
with their associated requests. The sequence number
field on requests is also assiagned by DFC.

. Request/Response Mode Protocols: Immediate and delayed
request/response modes are enforced by DFC.

. Send/Receive Mode Protocols: The normal—-flow
send/receive modes (full-duplex, half-duplex
contention, half-duplex flip-flop) specify a particular
form of coordination between sending and receiving of
normal—-flow requests and responses. DFC checks that
this is done correctly.

. Brackets Protocol: Bracket protocols are enforced to
provide a means of sending or receiving a sequence of
chains as a delimited transaction entity.

. Error Recovery Protocol: When a negative response is
sent to a normal—-flow request and the session protocol
allows more than one chain to be sent before a response
is received, the beginning of error recovery is delayed
until the extra chains have been completely received.
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Stop-bracket-initiation, Quiesce, and Shutdown
Protocols: Normal-flow traffic may be suspended using
various DFC requests; DFC enforces suspension rules
following quiescing or shutdown of the normal flouws.

Queued Response Protocol: The queueing of responses to
normal-flow requests (on the Q_TC_TO_DFC queue) is
regulated by DFC.
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Figure 5-1. Structural Overview of a Node
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Figure 5-2. Structure of DFC
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DFC STRUCTURE

DFC COMPONENTS

Initialization

Reset

Dequeue

The DFC initialization component (CSC_MGR.DFC_INITIALIZE,
page 5-31) is called by the common session control manager
in the PU services component (PU.SVC_MGR.CSC_MGR, Chapter
13) at the activation of each session. It initializes FS5Ms,
DFC request usage, and other protocol related parameters to
be used during the session. These are based on the FM
profile and its associated parameters used to activate the
session.

The DFC reset component (CSC_MGR.DFC_RESET, page 5-28) is
called by the common session control manager in the PU
services component (PU.SVC_MGR.CSC_MGR, Chapter 133} at the
activation of each session. It is also called as a result
of resetting a subtree that includes DFC. Its function is
to reset FSMs, correlation tables, and other DFC related
fields.

The DFC dequeue component (DEQUEUE.Q_TC_TO_DFC, Page 5-40)
is invoked by the higher level scheduler (see Appendix C for
description of the scheduler) to dequeue a BIU from the
Q_TC_TO_DFC «queue. Each half-session has a @Q_TC_TO_DFC
queue. Valid normal-flow FMD or DFC BIUs received by a
half-session are handled first by the half-session's TC
element, where they may be temporarily queued in Q_TC_TO_DFC
prior to being passed to the DFC.RCV procedure. There are
conditions under which the received BIUs are passed
immediately to the DFC.RCV procedure. For example,
expedited-flow BlUs always bypass Q_TC_TO_DFC and go
directly to DFC.RCV. The BIUs iin the Q_TC_TO_DFC are
dequeued, one at a time, under control of the scheduler.
When the scheduler decides to dequeue, it invokes the
DEQUEUE.Q_TC_TO_DFC procedure by sending (using the SEND
function and the dispatcher) it an OPEN_QUEUE signal. This
procedure determines if it is allowable, at the time, to
dequeue a BIU from Q_TC_TO_DFC. If a degqueue is allowable,
a dequeue is done and the DFC receive procedure (DFC.RCV,
page 5-50) is called to process the dequeued BIU. If a
dequeue is not allowable, at the time, DEQUEUE.Q_TC_TO_DFC
returns control to the dispatcher.
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5E-6

In general, the rules for dequeuing are:

° First speakers are, by definition, contention winners.
Contention winners may always dequeue. The node
scheduler for half-sessions of this type may cause the
Q_TC_TO_DFC queue to become transparent by doing a
dequeue immediately after each enqueue.

. Bidders and contention losers may dequeue only when the
states of the send/receive mode FSMs or bracket FSMs
allow it.

. Responses may always be dequeued.

. Half-sessions using the full-duplex send/receive

protocel may aluways dequeue.

Two conditions require special attention by the scheduler in
order to avoid deadlocks:

(1) A half-session's Q_PAC is full and it is waiting for a
pacing response.

(2) A half-session has sent an RQD request and is waiting
for the response.

If both paired half-sessions were concurrently to have one
of the above conditions existing, i.e., both had (1), or
both had (2), or one had (1) while the other had (2), the
result would be a deadlock——-each half-session would be
waiting for an event that would never occur.

To avoid these deadlocks, the scheduler forces a dequeue
from Q_TC_TO_DFC if either condition (1) or (2) exists for a
half-session that is a contention winner or whose session
parameters indicate HDX-FF with symmetric error recovery and
no brackets.

The DFC send component (DFC.SEND procedure, page 5-41)

handles sending requests and responses. It receives a
request or response from the layer above it FMDS.SEND
{(Chapter 6), processes it (if error free), and sends it on

to the next lower layer, CPMGR.SEND (Chapter 4). If an
error is found in the request or response, a reject is sent
to the next higher layer (the one that sent the request or
response in error). If no werrors are found, DFC send
processing censists mainly of updating the states of the DFC
FSMs.

Detailed protocol boundary information is specified in the
prologue for DFC.SEND (page 5-61).
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Receive

The DFC receive component (DFC.RCV procedure, page 5-50)
handles receiving requests and responses. It receives a
request or response from either the DFC dequeue component
(DEQUEUE.Q_TC_TO_DFC procedure, page &CA5P001) or the next
lower layer, CPMGR.RCV (Chapter 4). DFC.RCV optionally may
check for receive error conditions. These are conditions
that occur only when the other half—-session has violated the
architecture. If a receive error condition is detected the
action taken by DFC.RCV is not architected. The suggested

courses of action are described in an unarchitected
procedure UPM_RECEIVE_ERROR_PROCESS (page 5-57). If no
receive error conditions are detected, the processing

consists mainly of updating the states of the DFC FSMs.
After DFC.RCV finishes processing, the request or response
is sent to the next higher layer, FMDS.RCV (Chapter 6).

Detailed protocol boundary information is specified in the
prologue for DFC.RCV (page 5-50).

CONTROL BLOCKS

The chief control block used by DFC is the session control
block (SCB). Each time a DFC component is entered, an SCB

is implicity passed as one of its parameters. DFC uses the
SCB for:
. Referencing session activation parameters, such as FM

profile and, chaining usage.

. Anchor points for correlation tables.
] Memory for DFC FSM states.
. Setting up fields in at session activation time, and

referencing them throughout the session.
A special section in the session activation parameters
section of the SCB is reserved for fields used exclusively
by DFC. See Appendix A for more information about the SCB.
PROTOCOL BOUNDARY
The protocol boundary information for DFC is given in the

prologues for the DFC.RCV (page 5-50) and DFC.SEND (page
5-61) procedures.
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DETAILED DESCRIPTION OF DFC FUNCTIONS

REQUEST/RESPONSE FORMATTING

DFC enforces that the RH and RU request code fields for
requests and responses are formatted correctly. The
formatting checks involve:

. Enforcing that invalid RH bit combinations are not
used, e.g., BBI=BB and BCI=-BC, or CDI=CD and ECI=-EC.

. Enforcing that the FM profile rules established at
session activation are not violated, e.g., BBI=BB or
EBI=EB and the session is not wusing brackets, or an FM
profile 18 half-session tries to send a QEC DFC
request.

Format checks do not involve the use of finite-state
machines (FSMs). DFC does not allow any BIU with a format
error to be sent.

Format checks are done before state checks. State checks
are those that involve FSMs and FSMs require the BIU to be
formatted correctly before processing it.

CHAINING PROTOCOL

Chaining provides a means to send (and receive) a sequence
of requests as one entity in the context of error recovery.
There is at most one response sent per chain. Following an
error, further requests on a chain are rejected.

A chain consists of a single response RU or one or more
request RUs with the following properties:

. The requests belong to the same flow (expedited or
normal)

d The requests flow iﬁ the same direction.

. The first request is marked BC (Begin Chain) in the RH.

. The last request is marked EC (End Chain) in the RH.

. All requests that are neither first nor last are marked

(-BC, -EC) in the RH.

The proper chaining of requests 1is enforced for each
half-session by DFC.SEND, wusing the FSM, FSM_CHAIN_SEND
(page 5-72). The checking of received requests for proper
chaining is provided for each half-session by DFC.RCV, using
the FSM, FSM_CHAIN_RCV (page 5-72).
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Each response and each expedited-flow request is a single-RU
chain (i.e., the RH indicates (BC,EC)).

Only chains of the following types are sent:

. No-response chain: Each request in the chain is marked
no-response.

] Exception-response chain: Each request in the chain is
marked exception-response.

. Definite-response chain: The last request in the chain
is marked definite-response; all other requests in the
chain are marked exception-response.

The sender of the chain sets the Form of Response Requested
bits properly in each request of the <chain. Thus, the
receiver of a chain need examine the Form of Response
Requested bits only in the last request in a chain, or in a

request in error. Furthermore, the Form of Response
Requested bits in the last request in a chain or in a
request in error need be examined only when the

half-session activation parameter, Chain Response Protocol,
indicates that both definite-response and exception-response
chains may be received. When the Chain Response Protocol
parameter indicates that (1) only definite-response chains,
(2) only exception-response chains, or (3) only no-response
chains will be received, the setting of the Form of Response
Requested bits on last—-in-chain may be assumed (without
checking) by the receiver.

The only normal-flow DFC request that can be sent while
sending a normal-flow, multiple-request <chain is CANCEL,
which terminates the chain. The chain indicators in CANCEL
are always set to (BC,EC).

If a chain sender is notified of an error in a chain being
sent, the chain FSMs are reset by the sender's issuing

either 1) an EC FMD request, 2) CANCEL (which carries
EC), or 3) a higher-level reset command (e.g.» CLEAR or
UNBIND).

REQUEST/RESPONSE CORRELATION

When a response is received, DFC must know which request the
response is for, and what information was on that request.
Since wmany requests may be sent before a response is
receivedy, a method is needed to correlate the response to
the request. The sequence number field (SNF) in the TH is
used for this purpose. This field may contain a sequence
number or an ID. Each FMD or DFC request sent has an SHNF
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value that is assigned by DFC. Each response sent contains
(in its SNF) the SNF value of the request it is responding
to. The SNF values of all outstanding (not yet responded
to) requests must be unique for unambiguous response/request

correlation.

DFC also has the responsibility to enforce that responses
are formatted correctly with respect to the associated

request.

In order to perform the functions specified above, DFC uses

correlation tables. They are:

o CT_RCV_RQ_EXP (used for sending responses to requests

received on the expedited flow)

. CT_SEND_RQ_EXP (used for receiving responses
requests sent on the expedited flow)

® CT_RCV_RQ_NORM (used for sending responses to requests

received on the normal flow)

d CT_SEND_RQ_NORM (used for receiving responses
requests sent on the normal flow)

Each correlation table is composed of a variable number of
entries. An entry corresponds to a chain (see section on

chaining in this chapter for definition of a chain).

entries are added to the end of the table. Entries may be
deleted from any part of the table. Entries are added to a
correlation table when the first RU in a chain is sent or
received. Entries are deleted when the chain is responded
to and the complete chain has been sent or received. If an

entry is responded to before it is completely sent

received the entry is deleted when the last RU of the chain

is sent or received.

Each entry in a correlation table represents a chain of RUs.

Information in a correlation table entry may contain:

] Selected RH indicators needed by DFC, such as BBI, EBI,
and CDI.
. Entry type. Information is kept pertaining to the type

of chain this entry represents. The entry types are:

——Complete chain with no CANCEL

—-Complete chain with CANCEL (the CANCEL RU ended this

chain)

—--Partial chain (this chain has not yet ended)
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-—CANCEL only (the CANCEL RU is the only RU in the
chain—--this condition should not occur if DFC send
checks are correctly supported)

. Sequence number range for this chain. The beginning
(first RU of a chain) and ending (last RU of a chain)
sequence numbers are kept for each chain. A response

to this chain is one having a sedquence number falling
within this range.

L Response sent/received. The correlation table entry
records whether or not a response has been sent or
received for a chain.

. DFC request code.

Depending upon the particular correlation table, entries may
or may not have all the above information. A complete
description of correlation table entries can be found in the
"DFC Correlation Table Entity Declarations™ section of this
chapter (page 5-95).

Some examples of how the correlation table is used are:

. When sending a normal-flow response, a check is made to
see if the RU_CTGY (RU category) in the response is
equal to CT_RU_CTGY (RU category of the received
request that was saved in the correlation tablel. If
not, the response is rejected with a format error.

. In order to find out whether certain indicators were
set on a request currently being responded to, the
FSM_BSM_FSP (the first speaker's bracket state manager)
has an input entry specified as follouws:

S,+RSP,FMD|LUSTAT,CT(BB,—~EB,CD)
This means sending a positive response to an FMD or
LUSTAT request that had specified BBI=BB, EBI=-EB, and
CDI=CD. The correlation table (CT) contains this

information.

The number of entries in a correlation table may be limited

if certain protocols are used. For example, if all chains
are sent RQD (asking for definite response) and immediate
request mode is used (only one RQD request may be waiting

for a response at a timel), the number of entries in the
correlation table will never exceed one. This is because
the response to the RQD chain will always delete that entry
from the correlation table.
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REQUEST/RESPONSE MODE PROTOCOLS

DFC enforces the following request/response protocols:

. Immediate request mode

o Delayed request mode

. Immediate response mode

d Delayed response mode

These protocols apply only to the normal flow. The

expedited flow uses a separate protocol, which is enforced
by the TC layer (Chapter 4.). Prose descriptions of both
the normal—- and expedited-flow protocols are in Chapter 4.

The immediate request mode protocol, allowing a maximum of
one outstanding RQD request, is enforced by
FSM_IMM_RQ_MODE_SEND (page 5-86) and FSM_IMM_RQ_MODE_RCV
(page 5-86).

The delayed request mode protocol, because it allows
multiple RQD requests to be outstanding, does not require
any enforcing; therefore, there are no FSMs associated with
this protocol.

The immediate response protocol, causing responses to be
returned in the same order as the received requests, is
enforced by using the correlation table. The oldest entry
(oldest request received) in the correlation table must be
the next entry responded to.

The delayed response protocol, allowing responses to be
returned in any order except for the response to CHASE, is
also enforced by using the correlation table. The response
to CHASE <can be sent only after all previous outstanding
responses are sent.

SEND/RECEIVE MODE PROTOCOLS

5-12

The DFC.SEND and DFC.RCV protocol boundary with FMDS can be
either half-duplex (HDX) or full-duplex (FDX). This
attribute is referred to as the normal-flow send/receive
mode. Informally, the boundary is half-duplex if it is
incapable of concurrently passing normal-flow request chains
in both directions, and full-duplex if it can.

Sessions can run (1) half-duplex flip—-flop (HDX-FF)--with
some variation in protocols depending on whether bracket
protocols are also being used, (2) half-duplex—contention
(HDX-CONT), or (3) full-duplex (FDX). The details of the
session protocols for these modes are provided in this
chapter; the following remarks also apply:
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HDX-FF (not using bracket protocol): Each half-session
has a half—-duplex DFC.SEND and DFC.RCV protocol
boundary with FMDS; at session activation, one
half-session is designated first sender, and the other,
first receiver. The sender issues normal-flow requests
and the receiver issues responses. When the sender
completes its transmission of normal-flow requests, it
transfers control of sending to the other half-session
by setting the Change Direction indicator on the last
request sent.

HDX-FF (using bracket protocoll): Each half-session has
a half-duplex DFC.SEND and DFC.RCV protocol boundary
with FMDS; at session activation, one half-session is
designated HDX flip-flop bidder, and the other, HDX
flip-flop first speaker. Using bracket protocol with
HDX-FF protocol requires a synchronization between the
two half-sessions. When between brackets, each
half-session is in contention state: either may send.
The contention winner is always the first speaker.
When not between brackets, the half-sessions are
subject to the protocol described above for HDX-FF not
using brackets. See the section, "Bracket Protocols,"
for additional details.

HDX-CONT: Each half-session has a half-duplex DFC.SEND
and DFC.RCV protocol boundary with FMDS; at session
activation, one half-session is designated the
contention winner, and the other, the contention loser.
The designated loser uses the queue (Q_TC_TO_DFC) for
buffering normal-flow requests received while sending.
Initially, both winner and loser are in the contention
state, and either one may independently begin sending
normal—-flow requests.

Normal-flow requests arriving at the loser, if it is
sending, are dqueuad; normal-flow requests arriving at
the winner, if it is sending, may be temporarily queued
or may be rejected with an appropriate negative
response. Valid normal-flow requests, arriving at a
nonsending half-session, place the half-session in a
receiving state.

The contention wWinner or loser reverts to contention
state after sending or receiving the last request of a
chain.

Upon reverting to the contention state, a contention
loser, or a contention winner that queues received
BIUs, may dequeue any requests (and responses).

Contention can be avoided through end user protocols or
by use of the Change Direction indicator.

CHAPTER 5. DATA FLOW CONTROL 5-13



] FDX: The primary and secondary half-session DFC.SEND
and DFC.RCV protocol boundaries with FMDS are
full-duplex. The normal-flow request and response
flows in each direction are independent; any
correlation between flows is done at a level of control
above that supplied by DFC.

The normal-flow send/receive mode protocols are enforced by
DFC.SEND and DFC.RCV for each half-session as follows:

U If running half-duplex flip-flop, wWwith or without
brackets, the DFC.SEND and DFC.RCV protocol machines
each use FSM_HDX_FF (page 5-84) to enforce the
protocols.

. If running half-duplex contention, the contention
winner uses FSM_HDX_CONT_WINNER (page 5-83) and the
contention loser wuses FSM_HDX_CONT_LOSER (page 5-82)..
When running with brackets the contention winner is
always the bracket protocol first speaker and the
contention loser is always the bracket protocol bidder.

L If running full-duplex, no FSM is used to enforce the
protocol.

The Change Direction indicator (CDI) is used in the HDX-FF
protocols, and may be used in the HDX-CONT protocols. Only
a request on the normal flow that is marked End Chain may
carry CDI=CD. When the sending half-session includes CD in
a request, it indicates that it is prepared to receive and
that its paired half-session may send. CD 1is not conveyed
in a response or on a request that carries EB.

Khen running in half-duplex mode, a normal-flow request is
not sent if DFC.SEND has not vyet processed a required
response for a previously received request.

BRACKETS PROTOCOL

5-164

A bracket is a sequence of normal-flow request chains and
their responses, exchanged in either or both directions
between two half-sessions. Bracket protocols allow

half-sessions to contend for activating a bracket, and
assist in resolving the race condition that can result from
that contention. BIND parameters specify whether a bracket
protocol is to be used in a session.

The rules for brackets regulate the initiation and
termination of a bracket.

A bracket is delimited by use of Begin Bracket (BB) in the
first request of the first chain, and End Bracket (EB) in
the first request of the last chain in the bracket.
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If brackets are used in a session, the BIND parameters
specify one of the half-sessions as first speaker and the
other as bidder. The first speaker has the freedom to begin
a bracket without requesting permission from the other
half-session to do so. The bidder must request and receive
permission from the first speaker to begin a bracket.

The bracket protocols are enforced by DFC.SEND (page 5-61),
DFC.RCV (page 5-50), and an appropriate bracket state
manager (BSM) in each half-session. If the half-session is
a bracket first speaker, FSM_BSM_FSP (page 5-70) is used; if
a bracket bidder, FSM_BSM_BIDDER (page 5-68) is used.

Expedited requests and responses are not affected by bracket
indicators on normal—-flow requests, nor by the states of the
BSMs.

BID is a normal-flow DFC request issued by the bidder to
request permission to begin a bracket. A positive response
to BID indicates that the first speaker will not begin a
bracket, but wWwill wait for the bidder to begin a bracket.

A negative response to BID indicates that the first speaker
has denied permission for the bidder to begin a brccket. A
READY T0 RECEIVE (RTR) request may be
sent later by the first speaker when permission to start a
bracket 1is granted. If the first speaker will send RTR
later, the sense code with the negative response to BID is
0814 (Bracket Bid Reject—-—RTR Forthcoming)l. The bidder has
the option of waiting for RTR or sending BID again. If the
RTR will not be sent, the sense code is 0813 (Bracket Bid
Reject~-No RTR Forthcoming). In the latter case, the bidder
must send BID again, if it still wants to begin a bracket.
FSM_RTR_FSP records that the first speaker should transmit
an RTR; FSM_RTR_BIDDER records that the bidder can expect
(but need not await) an RTR.

Instead of sending BID followed by FMD request with BB, the
bidder may attempt to initiate a bracket by simply sending
an FMD request with BB, RQD. The first speaker grants the
attempt (via positive responsel or refuses it (via negative
response indicating either 0814 (Bracket Bid Reject—--RTR
Forthcoming) or 0813 (Bracket Bid Reject—-—-No RTR
Forthcoming)). However, if the bidder terminates the chain
of FMD requests that carries BB by sending CANCEL, then,
regardless of response, the bracket is not initiated.

RTR may be issued by the first speaker to grant permission
to the bidder to begin a bracket, or to find out if the
bidder wants to begin a bracket. A positive response to RTR
indicates that the bidder will initiate the next bracket.
If the bidder does not want to initiate a bracket, it issues
a negative response wWwith the sense code, RTR Not Required.
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The first speaker does not have to be granted permission
(via a positive response) to begin a bracket. Any request
sent by the first speaker carrying BB will begin a bracket.
The first speaker does not send BID.

The following rules apply to the bracket indicators:

. BB may be set only on the first (or only) request of a
chain.
. EB may be set only on the first (or only) request of a

chain or on CANCEL. It indicates the last chain in the
bracket. If EBI is set, CDI may not be set because EB
overrides CD.

. BB and EB may occur on the same request of the same
chain.
L BB or EB may be issued by either half-session, unless a

BIND parameter or a private end—-user protocol limits
issuance. ’

. BB or EB may be set on FMD requests. EB may be set on
any normal-flow DFC request except BID, BIS, or RTR.
BB may not be set on any DFC requests except LUSTAT.
Neither BB nor EB may be set on responses or on
expedited requests.

. When the bidder is in the state BETB (i.e.,
FSM_BSM_BIDDER=BETB), it may send BB, without EB, only
on the first (or only) request of a definite-response
chain; it may send (BB,EB) on the first request of a
definite-response chain, an exception-response chain,
or a no-response chain,

. After sending a positive response to BID or receiving a
positive response to RTR (i.e., FSM_BSM_FSP=PEND_BB),
the first speaker must wait for the bidder to send an
FMD request with BB. (When FSM_BSM_FSP=PEND_BB, the
first speaker cannot send FMD requests or RTR.)

One of the following bracket termination rules is specified
for the session, in the BIND parameters:

. Bracket Termination Rule 1 (Conditional Termination):
Bracket termination is controlled by the form of
response requested (definite, exception, or

no-response) for the chain containing (-BB,EB). If the
chain requests a definite response, the bracket is not
terminated until a positive response is processea. A
negative response to the last request (marked definite
response) causes the bracket to be continued,. A
negative response to any but the last request 1in the
chain allows the option of terminating or continuing
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the bracket. The sender of the chain may end the
bracket by sending CANCEL with EB, or by ending the
chain with a request specifying exception response or
no-response. Alternatively, the sender of the chain
may continue the bracket by sending CANCEL without EB
or by ending the chain wWith a request specifying
definite response.

If the chain requests exception response or
no-response, the bracket 1is terminated unconditionally
when the last request of the chain that has EB in its
first request is processed.

If BB and EB appear on the same chain, the bracket is
unconditionally terminated when the last request of
that chain is processed, regardless of the form of
response requested.

] Bracket Termination Rule 2 (Unconditional Termination):
A bracket 1is terminated unconditionally when the last
request of the chain that has EB in its first request
is processed, regardless of the form of response

requested.

No more than one BB can be outstanding from a half-session.

The DFC requests——-CANCEL, CHASE, LUSTAT, and QC--may flowuw
both in and between brackets. Each of these four
normal-flow DFC requests may carry EB, but only LUSTAT may
carry BB. When brackets are used, only those FMD requests
carrying BB may flow between brackets.

When CANCEL with EB is sent or received to terminate a chain
that does not carry EB, then the bracket is terminated.
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A bracket may co
units of work),

ntain one or

more sync
but units of work do not span brackets.

points (committed
The

table below shouws the meaning of EB as it relates to units
of work: .
Reguest Meaning
EB,RQRD1 | EB,RQE1 End, do not commit since
‘no protected resources
were changed
EB,RQD2}3 End, request commit
EB,RQE2]3 Not allowed, since

request commit must have

a response.

EB, LUSTAT(0824),RQD1 Abort current unit of

EB, LUSTAT(0824),RQE1 work. See also FM header
7 (SNA LU-LU Session
Types) and sense codes
0866, 0867, 0868.

Three types of error conditions are associated with the

management of brackets:

. Violations detected at the sender. DFC.SEND rejects
any attempt +to transmit in violation of bracket
protocols; e.g., the first speaker attempts to send BB
while a bracket is in process (FSM_BSM_FSP=INB). The
mechanism for passing this error information is an

implementation option.

Bracket protocol errors detected at the receiver due to
sender error. These errors are receive errors and the
receiver action is not specifically architected.
Possible actions are suggested in the UPM procedure
(see page 5-57) that is called when a receive error is
detected.

Errors detected at the receiver and caused by race
conditions. The appropriate action is for the receiver
to send the Bracket Race Error sense code on a negative
response to the other half-session. This condition
implies that a retry of the operation may be necessary.

ERROR RECOVERY PROTOCOL

Sessions operating HDX wuse one of two error recovery

procedures:

U Contention loser responsible for recovery: The
contention loser half-session assumes an HDX sending

state at an appropriate moment after error detection;
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it initiates the sending of requests to attempt
recovery. Correspondingly, the contention winner
half-session assumes an HDX receiving state and awaits
recovery requests from the contention loser.

. Symmetric recovery: The half-session that sent a
request found to be in error (by the receiver) assumes
an HDX sending state at an appropriate moment; it
initiates the sending of requests to attempt recovery.
Correspondingly, the half-session that received the
request in error assumes an HDX receiving state and
awaits recovery requests from the sender.

The recovery management of an HDX FSM in a half-session that
receives or sends a request chain containing an error is
described in the HDX protocol machines. For sessions that
limit the number of outstanding chains to one, the
transition to the HDX recovery state (i.e., sending or
receiving) is made after the last RU in the current chain
has been received or sent.

For symmetric recovery, HDX-FF, and when multiple RQE chains
are possible, the error recovery transition is delavyed until
the occurrence of an ERP synchronization event:

. For immediate response mode sessions, this event is RQD
or RQE,CD.

U For delayed response mode sessions, this event is
CHASE.

In all of these cases, the error recovery transition in the
HDX machines occurs only after all chains in the session
have been completely received. Thus, the error recovery
procedure begins simply, with many DFC FSMWMs in their reset
states.

STOP-BRACKET-INITIATION PROTOCOL

The stop-bracket-initiation protocol uses STOP BRACKET
INITIATION (SBI) and BRACKET INITIATION STOPPED (BIS) to
control the flow of normal-flow requests that initiate a new
bracket. The principal FSMs used in this protocol are
FSM_SBI_SEND (page 5-91) and FSM_SBI_RCV (page 5-91).

SBI is sent by either half-session to request that the
receiving half-session stop initiating brackets by continued
sending of BB and the BID request. The receiving
half-session may continue to send BB and BID until it sends
BIS in reply, i.e., BIS need not be sent at the next entry
to the between bracket state following the receipt of SBI.
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BIS is sent by the half-session that received SBI to
acknowledyge its agreement not to send BB or BID. A positive
response to BIS places the SBI receiver (FSM_SBI_RCV) in
NOBB state. While in NOBB state, any attempt to send BB or
BID is rejected by DFC. ff

A BIS can also be sent unsolicited (i.e., when SBI has not
been received) to inform the receiving half-session that the
sending half-session will not send any subsequent BB or BID
requests.,

When the FM profile allows the use of (SBI, BIS) sequences
to be initiated by either half-session, the LU.SVC_MGR for
the primary half-session sends UNBIND if FSM_SBI_SEND and
FSM_SBI_RCV are in the NOBB state and BSM is in the BETB
state, or when FSM_SBI_RCV is in the NOBB state and FSM_BSM
is in the PEND_BB state. This causes a session to be ended
when the ability to initiate new work has been blocked for
both directions. ‘

The SBI protocol allows the LU services manager to end a
session wWithout interfering with any sync point requests
that might have been issued by the sync point manager of the
partner LU. This is true because sync point requests can
occur only inside a bracket or at the end of a bracket. The
receipt of CTERM(Forced) (see Chapter 8) or an equivalent
signal from an end wuser of  the LU results in sending an
UNBIND without use of the SBI protocol. In these cases, as
when the session fails (see Chapter 1), a sync point request
from the partner LU may be overtaken by the UNBIND; this may
cause locks on protected resources in the partner LU to be
held until the session can be reactivated and the sync point
managers resynchronized (using STSN, see Chapter 4).

QUIESCE PROTOCOL

5

-2

0

The quiesce protocol provides a means for a half-session to
stop its partner half-session from sending normal-flow
requests. Only the normal flow is5s affected; the expedited
flow is not affected. This protocol may be used for various
reasons, e.g., one half-session may wish to end the session
(via UNBIND) after it finishes receiving the rest of the
current chain, or one half-session may wish to temporarily
stop recieving because it has run low on some resource (like
a buffer pool or auxiliary storage).

The quiesce protocol is symmetric; either half-session may
"quiesce"™ its partner. For descriptive convenience, ue
shall call one half-session A and its partner half-session
B. QEC, QC, and RELQ are the DFC requests wused in the
quiesce protocol.
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QEC may be sent by A to request B to quiesce (stop sending
normal-flow requests) at the end of the FMD chain that B is
currently sending (if any). After receiving QEC, B may not
begin any normal—-flow request chain other than QC.

QC is sent by B after receiving QEC, to indicate that it has
quiesced. QC is a normal-flow synchronizing request; it is
the last normal—-flow request sent by a quiesced half-session
until RELQ is received.

While aquiesced, a half-session accepts all FMD and
normal-flow DFC requests and responds appropriately. Any
FMD normal-flow requests to be sent in reply must be sent
later. If this is not possible, a negative response (to the
request that required a reply) must be sent with the sense
code 0828, Reply Not Allowed. The decision to send a 0828
response is user defined. There is no enforcement of this
condition by the DFC layer.

RELQ may be sent by A to remove the quiesced condition of B;
.i.e.» to indicate that B may send normal—-flow DFC and FMD
requests.

If RELQ is received by a half-session that is not quiesced,
but is otherwise able to process the request, a positive
response is sent.

Typically, QEC is sent with the intention that RELQ will be
sent at some time after the quiesce sequence, and that
secondary—-to-primary requests wWill resume on the normal
flow.

The FSMs used to enforce this protocol are FSM_QEC_SEND
(page 5-87) and FSM_QEC_RCV (page 5-87).

SHUTDOWN PROTOCOL

The shutdown protocol provides a means for a primary
half-session to stop its partner secondary half-session from
sending normal-flow requests. Only the normal flow 1is
affected; the expedited flow is not affected. This protocol
may be used when the primary wishes to end the session in an
orderly manner. The secondary is "shut down™ before ending
the session with UNBIND.

The shutdouwn protocol is not symmetric; only the primary may
shut down its partner (secondary). SHUTD, SHUTC, and RELQ
are the DFC requests used in the shutdown protocol.

SHUTD is sent by the primary to request that the secondary
stop sending normal-flow requests as soon as convenient,
The secondary determines what convenient is; for example, it
could be at the end of current bracket. After reaching the
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convenient point, the secondary sends SHUTC. . After
receiving a positive response to SHUTC, the secondary has
been shut douwn (quiesced) and may not send any normal-flow
requests unless it subsequently receives. a RELQ.

Since SHUTC is expedited, it may pass normal-flow requests
that were previously sent by the secondary. The secondary
may avoid this race condition by asking and waiting. for a
definite response to the last request sent (if the primary
iz using immediate response mode); or by sending CHASE and
waiting for the CHASE response before sending SHUTC.

While in shutdown (quiesced) state, a half-session accepts
all FMD and normal—-flow DFC requests and responds
appropriately. Any FMD normal—-flow requests to be sent in
reply are sent later. If this is not possible, a negative
response (to the request that required a reply) is sent with

 the sense code 0828, Reply Not Allowed. The decision to

send a 0828 response is user defined. There is no
enforcement of this condition by the DFC layer.

RELQ may be sent by the primary to remove the shutdown
(quiesced) condition of the secondary, i.e., to indicate
that the secondary may send normal-flow requests.

If RELQ is received by a secondary that is not quiesced, but
is otherwise able to process the request, a positive
response is sent.

The FSMs used to enforce this protocol are FSM_SHUTD_SEND
{(page 5-92) and FSM_SHUTD_RCV (page 5-92).

RELATIONSHIP OF QUIESCE AND SHUTDOWN PROTOCOLS

5-22

The implications of the quiesce and shutdown protocols to
FMDS are as follows. The quiecse protocol requires a more
stringent quiescing than does the shutdown protocol. QEC
(of the oquiesce protocol) requests the receiving FMDS to
stop sending requests on the normal flow after the end of
the current chain, if any. SHUTD (of the shutdown protocol)
requests the receiving FMDS to stop sending requests on the
normal flow when it is ready to end the session.

Note that RELQ is wused in both the quiesce and shutdoun
protocols, hence, one RELQ will remove a half-session from
the quiesced condition, i.e., issuing a positive response to
REL® resets both FSM_QEC_RCV (page 5-87) and FSM_SHUTD_RCV
(page 5-92).
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QUEUED RESPONSE PROTOCOL

DFC enforces the setting of the QRI bit on requests. See
Chapter 2 for a discussion of this RH indicator.

The setting of the QRI bit is the same for all RUs in a
chain. DFC enforces this using FSM_QRI_CHAIN_SEND (page
5-89) and FSM_QRI_CHAIN_RCV (page 5-88).

QR can be indicated on any request chain; -QR cannot be
indicated: (1) on CHASE when a normal-flow request chain
indicating QR is outstanding and delayed response mode is
specified for that flow, (2) on any normal-flow request
chain when a normal-flow request chain indicating QR is
outstanding and immediate response mode is specified for
that flow, or (3) on any request in a chain that indicates
(-BB, EB) when half-duplex contention or full-duplex is
specified as the normal-flow send/receive mode, unless
higher—-level protocols can be invoked to avoid an FMD
request, sent before RSP(RQ(CEB)), being received after the
RSP(RQCEB)) is received. These protocol rules are enforced
by FSM_QRI_CHECK_SEND (page 5-88) and the procedure
DFC.SEND_CHECKS (PAGE 5-42).

DFC REQUEST/RESPONSE REFERENCE

DFC REQUEST/RESPONSE FORMATS

This section describes the DFC request and response formats;
the RH formats are shown in this section; the RU formats are
shouwn in Appendix E. Figures 5-3 and 5-4 show the format of
DFC requests and responses, respectively. The expedited
flow indicator (EFI in the TH) shows which flow, expedited
or normal, the DFC request/response flows on.
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i ]
| DFC REQUEST —----- > | BID | CANCEL | LUSTAT | QEC |
| | BIS | CHASE | | RELQ |
! | RTR | QcC ! | RSHUTD |
| | I | | SBI |
B | | | | SHUTC |
| | | | | SHUTD |
| HEADER INDICATORS i | | | SIGNAL |
| | | | | |
| TH BYTE 0 BIT 7 EFI | NORMAL | NORMAL | NORMAL | EXP |
- - | | | | |
| RH BYTE 0 BIT 0 RRI | RQ | RQ | RQ | RQ |
| BITS 1-2 RU_CTGY | DFC | DFC | DFC | DFC |
] BIT 3 reserved | O | o | o | 0 |
| BIT 4 FI | 1 | 1 I 1 I 1 |
] BIT 5 SDI | %SD | %SD | %SD | %SD |
i BIT 6 BCI | BC | BC | BC | BC |
] BIT 7 ECI | EC | EC | EC | EC |
| | | | ! |
| RH BYTE 1 BIT 0 DR11I | DR1 | DR1 | %DR1 | DR1 |
| BIT 1 reserved | O | © | 0 | O |
] BIT 2 DR21I | -DR2 | -DR2 | %DR2 | -DR2 |
| BIT 3 ERI | -ER | -ER | *ER | -ER I
] BIT 4 reserved | O | © | 0 | o |
] BIT 5 reserved | 0 | 0 | o | 0 ]
| BIT 6 QRI | *QR | *QR | %QR | -QR |
| BIT 7 PI | %PAC | %PAC | *PAC | -PAC |
] | | | | |
| RH BYTE 2 BIT 0 BBI | -BB | -BB | %BB | -BB |
| BIT 1 EBI | -EB | *EB | *EB | -EB |
i BIT 2 CDI | -CD | *CD | %CD | -CD |
| BIT 3 reserved | O | 0 Il o | 0 |
i BIT & reserved | 0 | 0 | 0 | © |
| BIT 5 reserved | O | © ] o | © |
| BIT 6 reserved | O | © | o | 0 I
z BIT 7 reserved | O | o l o | o !

Notes:
1. %XX means either XX or -XX.

2. See Chapter 2 and Appendix D for complete TH and RH descriptions.
3. If EBI=EB, CDI must be =CD.

4. For LUSTAT, (DR1I,DR2I) = (0,1) | (1,0) | (1,1).

Figure 5-3. DFC Request Formats
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1. ¥XX means either XX or

2. See Chapter 2

Figure 5-4.

-'XX .

DFC Response Formats

CHAPTER 5.

r |
] DFC RESPONSE-=—-—- > | BID | LUSTAT | QEC I
i | BIS | | RELQ |
| | CANCEL | | RSHUTD |
| | CHASE | | SBI |
| | QC | | sSHUTC |
i | RTR | | SHUTD |
| HEADER INDICATORS | ] | SIGNAL |
I | | | |
| TH BYTE 0 BIT 7 EFI | NORMAL | NORMAL | EXP |
! | | | |
| RH BYTE 0 BIT O RRI | RSP | RSP | RSP |
| BITS 1-2 RU_CTGY | DFC | DFC | DFC |
| BIT 3 reserved | O | © | O |
| BIT 4 FI | 1 | 1 | 1 |
! BIT 5 SDI | %SD | %SD | *SD |
| BIT 6 BCI | BC | BC | BC |
i BIT 7 ECI | EC | EC | EC |
i ] | | |
| RH BYTE 1 BIT O DR1I | DR1 | DR1 | DR1 |
| BIT 1 reserved | 0O | 0 ] © |
i BIT 2 DR21I | -DR2 | %DR2 | -DR2 |
| BIT 3 RTI | POSINEG| POSINEG| POS|NEG]
i BIT & reserved | 0 ] © | O |
] BIT 5 reserved | O | © | O |
! BIT 6 QRI | *QR | *QR | -QR |
! BIT 7 PI | %PAC | %PAC | -PAC |
| | | | |
i RH BYTE 2 BIT O reserved | O | © | o |
| BIT 1 reserved | 0 | o | o |
| BIT 2 reserved | O | o | © |
| BIT 3 reserved | 0 | o | o |
l BIT 4 reserved | O | © | © |
| BIT 5 reserved | O | © | O ]
i BIT 6 reserved | O | © | o |
! BIT 7 reserved | O | o 1 o !

Notes

DATA FLOW CONTROL

and Appendix D for complete TH and RH descriptions.
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DFC REQUEST/RESPONSE DESCRIPTIONS (ALPHABETICAL ORDER)

BID (BID)

Flow: Bidder to first speaker

(Normal)
Principal FSMs: FSM_BSM_FSP (Page 5-70)
FSM_BSM_BIDDER (Page 5-68)
FSM_RTR_FSP (Page 5-90)

FSM_RTR_BIDDER (Page 5-90)

BID is used by the bidder to request permission to initiate
a bracket, and is used only when using brackets. See
"Brackets Protocol™ on page 5-14.

BIS (BRACKET INITIATION STOPPED)

Flow: Primary to secondary and secondary to primary
(Normal)

Principal FSMs: FSM_SBI_SEND (Page 5-91)
FSM_SBI_RCV (Page 5-91)

BIS 1is sent by the half-session that received SBI to
acknowledge its agreement not to send BB or BID. It is used
only when using brackets. See "Stop-bracket-initiation
protocol™ on page 5-19.

CANCEL (CANCEL)

Flow: Primary to secondary and secondary to primary
(Normal)

Principal FSMs: FSM_CHAIN_SEND (Page 5-72)
FSM_CHAIN_RCV (Page 5-72)
FSM_BSM_BIDDER (Page 5-68)
FSM_BSM_FSP (Page 5-70)

CANCEL may be sent by a half-session to terminate a
partially sent chain of FMD requests. CANCEL may be sent
only when a chain is in process (i.e., FSM_CHAIN_SEND:INC).
The sending half-session may send CANCEL to end a partially
sent chain if a negative response 1is received for a request
in the chain, or for some other reason. See "Chaining
Protocol™ on page 5-8.

The setting of EBI on CANCEL may override the setting of EBI
on the first request of the chain. See "Brackets Protocol"™
on page 5-14.
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CHASE (CHASE)

Flow: Primary to secondary and secondary to primary
(Normal)

Principal FSMs: Receive requests correlation table
CT_RCV_RQ_NORM

CHASE is sent by a half-session to request the receiving
half-session to return all outstanding normal-flow responses
to requests previously received from the issuer of CHASE.
The receiver of CHASE sends the response to CHASE after
processing (and sending any necessary responses to) all
requests received before the CHASE.

A half-session can use CHASE before issuing SHUTDOWN
COMPLETE (SHUTC), so that no valid negative responses will
be received after the half-session has quiesced and become
unable to correct the requests in error. When the
half-session uses immediate response mode, an FMD request
specifying definite response serves the same purpose as
CHASE; i.e., if the receiving half-session uses immediate
response mode and the sending half-session can send requests
specifying definite response, it is not necessary to use
CHASE.

LUSTAT (LOGICAL UNIT STATUS)

Flow: Primary to secondary and secondary to primary
(Normall

Principal FSMs: None in DFC

LUSTAT is used by one half-session to send four bytes of
status information to its paired half-session. The RU
format (see Appendix E) allows the sending of either end
user information or LU status information, e.g., about a
specified LU component. If the high-order two bytes of
status information are 0 then the low-order two bytes carry
end user information and may be set to any value. In
general, LUSTAT is used to report about failures and error
recovery conditions for a local device of an LU. No
specific LUSTAT FSMs are required in DFC to handle the
sending and receiving of LUSTAT.
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c

(QUIESCE COMPLETE)

Flow: Primary to secondary and secondary to primary

(Normal)
Principal FSMs: FSM_QEC_SEND (Page 5-87)
FSM_QEC_RCV (Page 5-87)

QC is sent by a half-session after receiving QEC, to
indicate that it has quiesced. See "Quiesce Protocol"™ on
page 5-20.

QEC (QUIESCE AT END OF CHAIN)

Flow: Primary to secondary and secondary to primary

(Expedited)
Principal FSMs: FSM_QEC_SEND (Page 5-87)
FSM_QEC_RCV (Page 5-87)

QEC is sent by a half-session to quiesce its partner
half-session after it (the partner) finishes sending the
current chain (if any). See "Quiesce Protocol™ on page
5-20.

RELQ (RELEASE QUIESCE)

Flow: Primary to secondary and secondary to primary
(Expedited)
Principal FSMs: FSM_QEC_SEND (Page 5-87)
FSM_QEC_RCV (Page 5-87)
FSM_SHUTD_SEND (Page 5-92)
FSM_SHUTD_RCV (Page 5-92)

RELQ 1is used to release a half-session from a «quiesced
state. See "Quiesce Protocol"™ (page 5-20) and "Shutdown
Protocol™ (page 5-21).

RSHUTD (REQUEST SHUTDOWN)

5

28

Flow: Secondary to primary (Expedited)
Principal FSM: None

RSHUTD is sent from the secondary to the primary to indicate
that the secondary is ready to have the session deactivated.
No specific RSHUTD FSMs are required 1in DFC to handle the
sending and receiving of RSHUTD. Note: Contrary to its
name, RSHUTD does not request a shutdown--SHUTD is not a
proper reply; rather, it requests an UNBIND.
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RTR (READY TO RECEIVE)

Flow: First speaker to bidder (Normal)

Principal FSMs: FSM_BSM_FSP (Page 5-70)
FSM_BSM_BIDDER (Page 5-68)
FSM_RTR_FSP (Page 5-90)

FSM_RTR_BIDDER (Page 5-90)

RTR indicates to the bidder that it is now allowed to
initiate a bracket. RTR is issued by the first speaker, and
is used only when using brackets. See "Brackets Protocol"™
on page 5-14. ‘

SBI (STOP BRACKET INITIATION)

Flow: Primary to secondary and secondary to primary
(Expedited)

Principal FSMs: FSM_SBI_SEND (Page 5-91)
FSM_SBI_RCV (Page 5-91)

SBI is sent by either half-session to request that the
receiving half-session stop initiating brackets by continued
sending of BB and the BID request. See
"Stop-Bracket-Initiation Protocol™ on page 5-19.

SHUTC (SHUTDOWN COMPLETE)

Flow: Secondary to primary
(Expedited)

Principal FSHMs: FSM_SHUTD_SEND (Page 5-92)
FSM_SHUTD_RCV (Page 5-92)

SHUTC is sent by a secondary half-session to indicate it is
in the shutdown (quiesced) state. See "Shutdown Protocol"™
on page 5-21.

SHUTD (SHUTDOWN)

Flow: Primary to secondary
(Expedited)

Principal FSMs: FSM_SHUTD_SEND (Page 5-92)
FSM_SHUTD_RCV (Page 5-92)

SHUTD is sent by the primary to request that the secondary
shutdoun (quiesce) as soon as convenient. See "Shutdoun
Protocol"™ on page 5-21.
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SIG (SIGNAL)

5-30

Flow: Primary to secondary and sécondary to primary
(Expedited)

Principal FSMs: None in DFC

SIG is an expedited request that can be sent between
half-sessions, regardless of the status of the normal flows.
It carries a four-byte value, of which the first two bytes
are the signal code and the last two bytes are the signal
extension value. These values are wused in higher level
protocols and are defined in Appendix E. No specific SIG
FSMs are required in DFC to handle the sending and receiving
of SIG.
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SESSACT.DFC_INITIALIZE: PROCEDURE;

/t

r v Al
\ FUNCTION: THE PURPOSE OF THIS FROCEDURE IS TO SET UP, IN THE |
i SESSION PARAMETERS, DFC COMMAND USAGE, AND DFC PSM USAGE FOR THE |
| SESSION. THIS PROCEDURE IS EXECUTED AT SESSION ACTIVATION |
| THIS PROCEDURE IS NOT CALLED BY DFC; IT IS CALLED BY 1
| SESSION CONTROL MANAGER (CSC_MGR, CHAPTER  13) 1
1 RECEIVING A POSITIVE RESPONSE TO A SESSION ACTIVATION REQUEST. |
| |
\ REFERS TO THE FOLLOWING PROCEDURE(S) : )
| DFC_INIT_DFC_USAGE PAGE 5-32 i
| DFC_INIT_FSM_USAGE PAGE 5-34 |
| DFC_INIT_MISC_SESSION_PARMS PAGE 5-37 |
L i ]
*/

CALL DFC_INIT_MISC_SESSION_PARMS; /* PAGE 5-37 */
CALL DFC_INIT_DFC_USAGE; /* PAGE 5-32 */
CALL DFC_INIT_FSM_USAGE; /* PAGE 5-34 */

RETURN;
END SESSACT.DFC_INITIALIZE;
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DFC_INIT_DFC_USAGE: PROCEDURE;

FUNCTION: THIS PROCEDURE SETS

RECEIVED.

PROFILE.

®

REFERENCED BY THE FOLLOWING PROCEDURE(S) :
SESSACT.DFC_INITIALIZE

REFERS TO THE FOLLOWING PROCEDURE(S) :
DFC_INIT_DFC_USAGE_BID_RTR

o - o - - —

UP SCB INDICATORS FOR EACH DFC COMMAND.
INDICATORS SPECIFY WHETHER OR NOT THE DFC COMMAND MAY BE SENT AND/OR
THE SETTING OF THESE INDICATORS IS BASED ON THE FHM

THESE

PAGE 5-31

PAGE 5-33

SCB.DFC_REQUESTS = 0;

IF SCB. HALF_SESSION = PRI THEN
DO;
« IF SCB.PRI_CHAIN_USE = MULTIPLE THEN
- SCB.DFC_CANCEL_SEND = ALLOWED;
. IF SCB.SEC_CHAIN_USE MULTIPLE THEN
- SCB.DFC_CANCEL_RCV ALLORED;
END; .

ELSE
DO;
« IF SCB.SEC_CHAIN_USE = MULTIPLE THEN
- SCB.DFC_CANCEL_SEND = ALLOWED;
- IF SCB.PRI_CHAIN_USE = MULTIPLE THEN
- SCB.DFC_CANCEL_RCV = ALLORED;
END;

SELECT ANYORDER (SCB.FM_PROFILE);
. WHEN(0)
DO;
. IF SCB.HALF_SESSION = PRI THEN
B SCB.DFC_LUSTAT_RCV = ALLOWED;
. ELSE
- SCB.DFC_LUSTAT_SEND = ALLOWED;
END; '
WHEN ( 3)
DO;
. SCB.DFC_CHASE_RCV = ALLOWED;
. SCB.DFC_CHASE_SEND = ALLOWED;
« SCB.DFC_SIG_RCV = ALLOWED;
. SCB.DFC_SIG_SEND = ALLOWED;
. IF SCB.HALF_SESSION = PRI THEN
- DO;
. . SCB.DFC_RSHUTD_RCV = ALLOWED;
. . SCB.DPC_LUSTAT_RCV = ALLOWED;
- - SCB.DFC_SHUTC_RCV = ALLOWED;
. « SCB.DFC_SHUTD_SEND = ALLOWED;

END;
ELSE
DO;
- SCB.DFC_RSHUTD_SEND = ALLOWED;
. SCB.DFC_LUSTAT_SEND = ALLOWED;
SCB.DFC_SHUTC_SEND = ALLOWED;
. SCB.DFC_SHUTD_RCV = ALLOWED;
END;
. CALL DFC_INIT_DFC_USAGE_BID_RTR;
END;
WHEN (4)
DO;

/% INITIALIZE INDICATORS TO
NOT_ALLOWED

/% SECONDARY

/% PAGE 5-33

SCB.DFC_CHASE_SEND
SCB.DFC_LUSTAT_RCV

SCB.DFC_QC_RCV = AL
SCB.DFC_QC_SEND = A
SCB.DFC_QEC_RCV = A
SCB.DFC_QEC_SEND
SCB.DFC_RELQ_RCV

T R I R R T

SCB.DFC_SIG_RCV = A
SCB.DFC_SIG_SEND =

DO;

END;
ELSE
DO;

. SCB.DFC_SHUTD_R
END;
CALL DFC_INIT_DFC_U

. . SCB.DFC_SHUTC_R
END;

R
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- SCB.DFC_CHASE_RCV = ALLOWED;

= ALLOWED;
= ALLOWED;

SCB.DFC_LUSTAT_SEND = ALLOWED;

LOWED;
LLOWED;
LLOWED;
ALLOWED;
ALLOWED;

SCB.DFC_RELQ_SEND = ALLOWED;

LLOWED;
ALLOWED;

IF SCBL.HALF_SESSION = PRI THEN

. SCB.DFC_RSHUTD_RCV = ALLOWED;

CV = ALLORED;

« SCB.DFC_SHUTD_SEND = ALLOWED;

- SCB.DFC_RSHUTD_SEND = ALLOWED;
. SCB.DFC_SHUTC_SEND = ALLOWED;

CV = ALLOWED;

SAGE_BID_RTR; /* PAGE 5-33
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*/

*/

*/

*/



. WHEN(6)

. DO;

. - IF SCB.HALF_SESSION = PRI THEN

- . SCB.DFC_LUSTAT_RCV = ALLOWED;

- . ELSE

- - SCB.DFC_LUSTAT_SEND = ALLOWED;

- END;

. WHEN(7)

- DO;

B « IF SCB.THIS_HALF_SESSION_RQ_MODE = DELAYED THEN
- . SCB.DFC_CHASE_SEND = ALLOWED;

. « IF SCB.PARTNER_HALF_SESSION_RQ_MODE = DELAYED THEN
. - SCB.DFC_CHASE_RCYV = ALLOWED;

B « SCB.DFC_LUSTAT_RCV = ALLOWED;

- « SCB.DFC_LUSTAT_SEND = ALLOWED;

o . SCB.DFC_SIG_RCV = ALLOWED;

. . SCB.DFC_SIG_SEND = ALLOWED;

. - IF SCB.HALF_SESSION = PRI THEN

. - SCB.DFC_RSHUTD_RCV = ALLOWED;

. . ELSE

. . SCB.DFC_RSHUTD_SEND = ALLOWED;

. END;

. WHEN(18)

- DO;

. . SCB.DFC_CHASE_RCV = ALLOWED;

o SCB.DFC_CHASE_SEND ALLOWED;

. ALIOWED;

E

- SCB.DFC_LUSTAT_RCV =
. SCB.DFC_LUSTAT_SEND = ALLOWED;
« SCB.DFC_SIG_RCV = ALLOWED;

.« SCB.DFC_SIG_SEND = ALLOWED;

. IF SCB.USING_BRACKETS = YES THEN
. DO;

- « SCB.DFC_BIS_RCV = ALLOWED;
- . SCB.DFC_BIS_SEND = ALLOWED;
. « SCB.DFC_SBI_RCV = ALLOWED;
- « SCB.DFC_SBI_SEND = ALLOWED;

- END;
. CALL DFC_INIT_DFC_USAGE_BID_RTR; /* PAGE 5-33 */
END;
OTHERWISE;
ND;
RETURN;
END DFC_INIT_DFC_USAGE;
DFC_INIT_DFC_USAGE_BID_RTR: PROCEDURE;
/*
r N
| FUNCTION: THIS PROCEDURE SETS THE SCB INDICATORS FOR BID AND RTR USAGE. |
| |
1 REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DFC_INIT_DFC_USAGE PAGE 5-32 |
L i ]
*/
IF SCB.USING_BRACKETS = YES THEN
DO;
« IF SCB.FIRST_SPEAKER = YES THEN
- DO;
- . SCB.DFC_BID_RCV = ALLOWED;
. . SCB.DFC_RTR_SEND = ALLOWED;
. END;
. ELSE /* BIDDER */
- DO;
. . SCB.DFC_BID_SEND = ALLOWED;
. . SCB.DFC_RTR_RCV = ALLOWED;
o END;
END;
RETURN;
END DFC_INIT_DFC_USAGE_BID_RTR;
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DFC_INIT_F

SM_USAGE: PROCEDURE;

/%

SESSACT.DFC_INITIALIZE

REFERS TO THE POLLOWING PROCEDURE (S):
DFC_INIT_FSM_USAGE_BSM_SBI_RTR
DFC_INIT_FSM_USAGE_HDX_RES

PAGE 5-31

PAGE 5-35
PAGE 5-36

FONCTION: THIS PROCEDURE SETS UP THE FSM USAGE FOR THIS HALF-SESSION'S DFC.
IT USES THE "#" VARIABLE TO SELECT PSM'S FOR THE HALF-SESSION. IF
AN -FSM IS TO BE USED, ITS #NAME IS SET TO THE CHARACTER STRING NAME
OF THE FSM TO BE USED FOR THE HALF-SESSION. IF NO FSM IS T0 BE
USED, THE #NAME IS SET TO NO_OP.

REFERENCED BY THE FOLLOWING PROCEDURE(S) :

e e = d

/% INITIALIZE ALL FSM'S TO 'NO_OP*

#FSM_BSM = 'NO_OP';
#FSM_CHAIN_RCV = *NO_OP';
#FSM_CHAIN_SEND = 'NO_OP';

#FSM_CONTROL_BSM_RSP_RCV = "NO_OP';
$FSM_CONTROL_BSM_RSP_SEND = 'NO_OP';
#FSM_CONTROL_HDX_RSP_RCV = 'NO_OP';
#FSM_CONTROL_HDX_RSP_SEND = *NO_OP';
#PSN_EBCD_RCV = TNO_OP';
#FSM_EBCD_SEND = 'NO_OP';

#FSM_HDX = 'NO_OP';
#FSM_IMM_RQ_MODE_RCV = 'NO_OP';

#FSM_IMM_RQ_MODE_SEND = °*NO_OP';
#FSM_QEC_RCV = 'NO_OP';
#FPSM_QEC_SEND = 'NO_OP';

#FSM_QRI_CHECK_SEND = 'NO_OP';
#FSM_QRI_CHAIN_RCV = 'NO_OP';
#FSM_QRI_CHAIN_SEND = 'NO_OP';
#FSM_RES = 'NO_OP';
#FSM_RTR = 'NO_OP';

#FSM_SBI_RCV = 'NO_OP';
#FSM_SBI_SEND = 'NO_OP';
#FSM_SHUTD = 'NO_OP';

/% SET UP FSM'S TO BE USED BY THIS HALF SESSION

#FSM_QRI_CHECK_SEND

= 'FSM_QRI_CHECK_SEND';
IF SCB.HALF_SESSION =

PRI THEN
DO
« IF SCB.PRI_CHAIN_USE = MULTIPLE THEN
. DO;
. . #FSM_CHAIN_SEND = 'FSM_CHAIN_SEND';
- - #FSM_QRI_CHAIN_SEND = "FSM_QRI_CHAIN_SEND';
. END;
. IF SCB.SEC_CHAIN_USE = MULTIPLE THEN
. DO;
. . #FSM_CHAIN_RCV = 'FSM_CHAIN_RCV';
- « #FSM_QRI_CHAIN_RCV = 'FSM_QRI_CHAIN_RCV';
. END;
END;
ELSE
DO;
. IF SCB.SEC_CHAIN_USE = MULTIPLE THEN
. DO;
. . #FSM_CHAIN_SEND = 'FSM_CHAIN_SEND';
- . #FSM_QRI_CHAIN_SEND = 'FSM_QRI_CHAIN_SEND';
. END;
. IP SCB.PRI_CHAIN_USE = MULTIPLE THEN
. DO
. . #FSM_CHAIN_RCV = 'FSM_CHAIN_RCV';
- - #FSM_QRI_CHAIN_RCV = 'FSM_QRI_CHAIN_RCV';
. END;
END;

IF SCB.DFC_QEC_RCV = ALLOWED THEN
#FSM_QEC_RCV = 'FSM_QEC_RCV';

IF SCB.DFC_QEC_SEND = ALLOWED THEN
#FSM_QEC_SEND = 'FSM_QEC_SEND';

IF SCB.DFC_SHUTD_RCV = ALLOWED THEN
#PSM_SHUTD = 'FSM_SHUTD_RCV';
ELSE
IF SCB.DFC_SHUTD_SEND = ALLOWED THEN
#PSM_SHUTD = *FSM_SHUTD_SEND';

IF SCB.THIS_HALF_SESSION_RQ_MODE = IMMEDIATE THEN
#FSM_IMM_RQ_MODE_SEND = *FSM_IMM_RQ_MODE_SEND';

/* SECONDARY

IF SCB.PARTNER_HALF_SESSION_RQ_MODE = IMMEDIATE THEN

#FSM_IMM_RQ_MODE_RCV = *FSM_IMM_RQ_MODE_RCV';

CALL DFC_INIT_FSM_USAGE_BSM_SBI_RTR;
CALL DFC_INIT_PSM_USAGE_HDX_RES;

RETURN;
END DFC_INIT_FSM_USAGE;
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DFC_INIT_FSM_USAGE_BSM_SBI_RTR: PROCEDURE;

FUNCTION: THIS PROCEDURE SETS UP FSM USAGE FOR THE BSM, SBI, AND RTR FSM'S.

REFERENCED BY THE FOLLOWING PROCEDURE(S) :
DFC_INIT_PSM_USAGE PAGE 5-34

REFERS TO THE FOLLOWING PROCEDURE(S) :
UPM_FDX_BRACKETS PAGE 5-37

b = ——

IF SCB.USING_BRACKETS = YES THEN
DO;

IF SCB.SEND_RCV_MODE -~= FOULL_DUPLEX THEN
DO;

IF SCB.DFC_SBI_RCV = ALLOWED THEN
#FSM_SBI_RCV = 'FSM_SBI_RCV';

IF SCB.DFC_SBI_SEND = ALLOWED THEN
$FSM_SBI_SEND = °'PSM_SBI_SEND';

#FSM_EBCD_RCV = 'FSM_EBCD_RCV';
#FSM_EBCD_SEND = 'FSN_EBCD_SEND';

#FSM_CONTROL_BSM_RSP_RCV = 'FSM_CONTROL_BSM_RSP_RCV';
#PSM_CONTROL_BSM_RSP_SEND = 'FSM_CONTROL_BSM_RSP_SEND';

IF SCB.FIRST_SPEAKER = YES THEN
DO;
. #FPSM_BSM = 'FSM_BSM_FSP';
. #FSM_RTR = 'PSM_RTR_FSP';
END;

ELSE
DO;
. #FSM_BSM

#FSM_RTR

END;

YFSM_BSM_BIDDER';
'PSM_RTR_BIDDER';

()

END;
ELSE /* FULL DUPLEX
CALL UPM_FDX_BRACKETS; /* PAGE 5-37
ND

e o ¢ 8 0 6 o 6 5 8 8 8 % 4 4 4 88 0 4 b

RETUBN;
END DFC_INIT_FSM_USAGE_BSM_SBI_RTR;
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DFC_INIT_FSM_USAGE_HDX_RES: PROCEDURE;

DO;
. #PSM_CONTROL_HDX_RSP_RCV = 'PSM_CONTROL HDX_RSP_RCV';

. #FSM_CONTROL_HDX_RSP_SEND = 'FSH_CONTROL_HDX_RSP_SEND';
END;

$FSHM_HDX = 'FSM_HDX_FF';
IF SCB.USING_BRACKEIS = YES & SCB.FIRST_SPEAKER = NO THEN

#FSM_RES = 'NO_OP'; /% BIDDEP MAY NOT HAVE RES FSY x/
ND;

O ¢ o 6 ¢ 4 o 0 s 8 s & 0 s 0 4 s s s

/%
r Al
| FUNCTION: THIS PROCEDURE SETS UP THE FSM USAGE FOR NORMAL-FLOW SEND AND [}
| RECEIVE MODE (#FSM_HDX) AND RESOURCE (#FSN_RES) PSM'S. [}
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S): ]
] DFC_INIT_FSM_USAGE PAGE 5-34 )
v s
*/
IF ~(SCB.HALF_SESSION = PRI % SCB.RECOVERY_RESP = SYMMETRIC) THEN
#FSM_RES = 'FSM_RES';
SELECT ANYORDER (SCB.SEND_RCV_MODE) ;
. WHEN(HDX_CONTENTION)
- DO;
. . #FSM_CONTROL_HDX_RSP_RCV = 'FSM_CONTROL_HDX_RSP_RCV';
. . #FSM_CONTROL_HDX_RSP_SEND = *FSM_CONTROL_HDX_RSP_SEND';
- « IF (SCB.HALF_SESSION = PRI & SCB.CONT_WIN = PRI) |
. . (SCB. HALF_SESSION = SEC & SCB.CONT_WIN = SEC) THEN
- . #PSM_HDX = *FSM_HDX_CONT_WINNER®;
- . ELSE
. . DO;
. . . #FSM_HDX = °'FSM_HDX_CONT_LOSER';
. . . #FSM_RES = 'NO_OP'; /* LOSER MAY NOT HAVE RESOQURCE PSM */
- . END;
- END;
. WHEN (HDX_PFLIP_FLOP)
. DO;
K . IF SCB.RECOVERY_RESP = SYMMETRIC THEN
- DO;
. . IF SCB.THIS_HALF_SESSION_RQ_MODE = IMMEDIATE THEN
. . #FSM_CONTROL_HDX_RSP_RCV = 'FSM_CONTROL_fDX_RSP_RCV_ERP_IN';
. - ELSE /* DELAYED REQUEST MODE */
. . #FSM_CONTROL_HDX_RSP_RCV = 'PSM_CONTROL_HMDX_RSP_RCV_FRP_DL';
. . IP SCB.PARTNER_HALP_SESSION_RQ_MODE = IMMEDIATE THEN
. . #FSM_CONTROL_HDX_RSP_SEND = 'FSM_CONTROL_HDX_RSP_SEND_FRP_IM';
- . ELSE /* DELAYZED KREQUEST MODE */
. . #FSM_CONTROL_HDX_RSP_SEND = 'FSM_CONTROL_HDX_RSP_SEND_FPP_DL';
- END;
- ELSE /% NOT SYMMETFIC ERROR RFCOVF?Y */

WHEN(FULL_DUPLEX)

END;

RETURN;
END DFC_INIT_FSM_USAGE_HDX_RES;
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DPC_INIT_MISC_SESSION_PARMS: PROCEDURE;

/¥
[ ]
| FUNCTION: THE PURPOSE OF THIS PROCEDURE IS TO SET UP SESSION PARAMETERS THAT \
| NEED TO BE KNOWN BY DFC. |
| |
\ REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| SESSACT.DFC_INITIALIZE PAGE 5-31 |
L H
*/
/* SET UP BRACKET OPTIONS */
IF SCB.FM_PROFILE = (2 | 3 | 4 | 7 | 18) &
(SCB.BRACKETS_RESET_STATE = BETB |
SCB.PRI_EB_IND = MAY_SEND |
SCB.SEC_EB_IND = MAY_SEND) THEN
DO; /* BRACKETS ARE BEING USED */
. SCB.USING_BRACKETS = YES;
. IF (SCB.HALF_SESSION = PRI & SCB.CONT_WIN = PRI) |
. (SCB.HALF_SESSION = SEC & SCB.CONT_WIN = SEC) THEN
.  SCB.PIRST_SPEAKER = YES;
. ELSE
.  SCB.FIRST_SPEAKER = NO;
END;
ELSE
SCB.USING_BRACKETS = NO;
/* SET UP PEQUEST MODE */
IF (SCB.HALF_SESSION = PRI & SCB.PRI_RQ_MODE = IMMEDIATE)
(SCB. HALF_SESSION = SEC £ SCB.SEC_RQ_MODE = IMNEDIATE) THEN
SCB.THIS_HALF_SESSION_RQ_MODE = IMMEDIATE;
ELSE
SCB.THIS_HALF_SESSION_RQ_MODE = DELAYED;
IF (SCB.HALF_SESSION = PRI & SCB.SEC_RQ_MODE = IMMEDIATE) |
(SCB. HALF_SESSION = SEC & SCB.PRI_RQ_MODE = IMMEDIATE) THEN
SCB.PARTNER_HALF_SESSION_RQ_MODE = IMMEDIATE;
ELSE
SCB.PARTNER_HALF_SESSION_RQ_MODE = DELAYED;
/% SET UP RESPONSE MODE */
IF SCB.FM_PROFILE = (5 | 6 | 17) THEN
DO;
. SCB.THIS_HALF_SESSION_RSP_MODE = DELAYED;
. SCB.PARTNER_HALF_SESSION_RSP_MODE = DELAYED;
END;
ELSE
DO;
. SCB.THIS_HALF_SESSION_RSP_MODE = IMMEDIATE;
. SCB.PARTNER_HALF_SESSION_RSP_MODE = IMMEDIATE;
END;
NEWLIST CT_RCV_RQ_EXP ENTRY_NAME(CT_RCV_RQ_EXP_ENTRY); /* CREATE... */
NEWLIST CT_RCV_RQ_NORM ENTRY_NAME(CT_NORM_ENTRY): /* ...CORRELATION... */
NEWLIST CT_SEND_RQ_EXP ENTRY_NAME(CT_SEND_RQ_EXP_ENTRY); /* ...TABLES */
NEWLIST CT_SEND_RQ_NORM ENTRY_NAME (CT_NORM_ENTRY) ;
RETURN;
END DFC_INIT_MISC_SESSION_PARMS;
UPM_FDX_BRACKETS: PROCEDURE;
/*
Al
| FUNCTION: THE FDX WITHIN BRACKETS PROTOCOL IS NOT USED WITH ANY ARCHITECTED \
| SESSIONS (SEE SNA LU-LU SESSION TYPES). SEE APPROPRIATE PRODUCT |
| SPECIFICATION FOR SPECIFIC USAGE. \
| |
[ REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DFC_INIT_FSM_USAGE_BSM_SBI_RTR PAGE 5-35 \
L ]
*/
/* NOT ARCHITECTED */
RETURN;
END UPM_FDX_BRACKETS;
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SESSACT.DFC_RESET: PROCEDURE;
/%
r 1
| FUNCTION: TO RESET ALL DFC PSM'S AND CORRELATION TABLES. THIS PROCEDURE IS |
| CALLED: 1) BY THE COMMON SESSION CONTROL MANAGER (CSC_MSR, CHAPTER |
| 13) ON SENDING OR RECEIVING A POSITIVE RESPONSE TO A SESSION |
] ACTIVATION REQUEST AND 2) AS A RESULT OF RESETTING A SUBTREE THAT
i INCLUDES DFC. |
| !
| INPOT: RESET SIGNAL |
| |
| NOTE: CSC_MGR.DFC_INITIALIZE HAS BEEN EXECUTED PRIOR TO THIS PROCEDURE. |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| DFC_RESET_HDX PAGE 5-39 |
¢ 3
*/

CALL #FSM_CHAIN_RCV('RESET'); /% PAGE 5-72 */
CALL #FSM_CHAIN_SEND('RESET') ; /* PAGE 5-72 */
CALL #FSM_CONTROL_BSM_RSP_RCV('RESET') ; /% PAGE 5-73 */
CALL #FSM_CONTROL_BSM_RSP_SEND('RESET'); /% PAGE 5-74 */
CALL #FSM_CONTROL_HDX_RSP_RCV('RESET') ; /* PAGE 5-75 OR 5-76 OR 5-77 */
CALL #FSM_CONTROL_HDX_RSP_SEND(*RESET'); /% PAGE 5-78 OR 5-79 OR 5-80 */
CALL #FSM_EBCD_RCV (*RESET'); /* PAGE 5-81 */
CALL #FSM_EBCD_SEND('RESET'); /% PAGE 5-81 */
CALL #FSM_IMM_RQ_MODE_RCV('RES®T'); /* PAGE 5-86 *x/
CALL #FSM_IMM_RQ_MODE_SEND ('RESET') ; /% PAGE 5-86 *x/
CALL #FSM_QEC_RCV ('RESET'); /* PAGE 5-87 */
CALL #FSM_QEC_SEND('RESET') ; /* PAGE 5-87 *x/
CALL #FSM_QRI_CHECK_SEND('RESET') ; /* PAGE 5-88 */
CALL #FSM_QRI_CHAIN_RCV('RESET'); /* PAGE 5-88 */
CALL #FSM_QRI_CHAIN_SEND('RESET'); /* PAGE 5-89 */
CALL #FSM_RES ('RESET'); /* PAGE 5-89 */
CALL #FSM_RTR('RESET'); /% PAGE 5-90 Ok 5-90 */
CALL #FSM_SBI_RCV ('RESET'); /* PAGE 5-91 */
CALL #FSM_SBI_SEND('RESET'); /* PAGE 5-91 */
CALL #FSM_SHUTD('*RESET'); /* PAGE 5-92 OR 5-92 */
IF SCB.USING_BRACKETS = YES THEN

DO;

. IF SCB.BRACKETS_RESET_STATE = BETB THEN

- CALL #FSM_BSM ('RESET_BFTB'); /* PAGE 5-68 OR 5-70 */

- ELSE

B CALL #FSM_BSM('RESET_INB'); /% PAGE 5-68 OR 5-70 */

END;
CALL DFC_RESET_HDX; /% PESET HDX FSMS (PAGE 5-39) */
PURGE CT_RCV_RQ_EXP; /* RESET ... */
PURGE CT_RCV_RQ_NOEKM; /¥ «.. COFFELATION ... */
PURGE CT_SEND_RQ_EXP; /*¥ <.. TABLES */
PURGE CT_SEND_RQ_NORM;
SCB.SQN_SEND_CNT = 03 /* RESET SWND SEQUENCE COUNTER */

RETURN;

END SESSACT.DFC_RESET;
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DFC_RESET_HDX: PROCEDURE;

/%
r Al
| FUNCTION: THIS PROCEDURE RESETS THE HDX FSM'S. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S): |
| SESSACT.DFC_RESET PAGE 5-38 |
L )
*/
SELECT ANYORDER (SCB.SEND_RCV_MODE) ;
. WHEN(HDX_CONTENTION)
. CALL #FSM_HDX (*RESET_CONT'); /* PAGE 5-82 TO 5-83 */
. WHEN (HDX_FLIP_FLOP)
. DO;
- « IF SCB.OUSING_BRACKETS = YES THEN
- N DO;
. - . IF #FPSM_BSM = BETB THEN /* PAGE 5-68 OR 5-70
. - . BSM RESET TO BETB STATE */
. - . CALL #FSM_HDX (*RESET_CONT'); /*¥ PAGE 5-84 */
- . . ELSE /¥ BSM IS RESET INB STATE */
- - - DO;
. o - « IF (SCB.HALF_SESSION = PRI & SCB.HDX_FFP_RESET_STATE = SEND_FOR_PRI)
- N - - (SCB.HALF_SESSTION = SEC & SCB.HDX_FFP_RESET_STATE = SEND_FOR_SEC) THEN
. . . . CALL #FSM_HDX('RESET_SEND') ; /* PAGE 5-84 */
- . - « ELSE
. - - - CALL #FSM_HDX('RESET_RCV'); /* PAGE 5-84 */
- . - END;
- - END;
- . ELSE /* NOT USING BRACKETS */
- . DO;
- . . IF (SCB.HALF_SESSION = PRI & SCB.HDX_PF_RESET_STATE = SEND_FOR_PRI) |
- - (SCB.HALF_SESSION = SEC & SCB.HDX_FF_RESET_STATE = SEND_FOR_SEC) THEN
- . . CALL #FSM_HDX ('RESET_SEND'); /* PAGE 5-84 */
. . - ELSE
. . . CALL #FSM_HDX (*RRSET_RCV'); /* PAGE 5-84 */
. . END;
. END;
. OTHERWISE;
END;
RETURN;
END DFC_RESET_HDX;
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DEQUEUE.Q_TC_TO_DFC: PROCEDURE;
/%
r Al
| PUNCTION: THIS PROCEDURE IS CALLED BY THE DISPATCHER AS A RESULT OF A SEND [}
[} DONE BY THE = SCHEDULER. ITS PUNCTION IS TO DEQUEUE A REQUEST OR ]
| RESPONSE FROM Q_TC_TO_DFC (IF ALLOWABLE) AND CALL THE DFC.RCV |
| PROCEDURE TO PROCESS IT. |
] |
| INPUT: OPEN QUEUE SIGNAL FROM SCHEDJLER
| |
| NOTE: IF THE BIDDER HAS SENT A BID OR BB REQUEST WHOSE RESPONSE WILL NOT
| BE QUEUED (QRI=~QR), NOTHING MAY BE DEQUEUED UNTIL THE RESPONSE (TO
| BID OR BB) IS RECEIVED. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
[} FSM_HDX_CONT_LOSER PAGE 5-82 |
| |
[} REFERS TO THE FOLLOWING PROCEDURE(S) : i
| FSM_BSM_BIDDER PAGE 5-68 |
| FSM_HDX_CONT_LOSER PAGE 5-82 |
| FSM_HDX_FF PAGE 5-84 |
| FSM_QRI_CHECK_SEND PAGE 5-88 |
L N
*/
DCL DEQUEUE_ALLOWED BIT(1); /% LOCAL VARIABLE */
DEQUEUE_ALLOWED = NO; /% INITIALIZE TO NOT DEQUEUE */
IF FIRST_ENTRY(SCB.Q_TC_TO_DPC)->RRI = RSP THEN /* ALWAYS OK TO... */
DEQUEUE_ALLOWED = YES; /*¥ ...DEQUEUFE RESPONSE *x/
ELSE
IF SCB.SEND_RCV_MODE = PULL_DUPLEX THEN /* ALWAYS OK TO DEQUEUE. .o */
DEQUEUE_ALLOWED = YES; /* ...WHEN USING FULL DUPLEX */
ELSE /% NOT FULL DUPLEX */
DO;
« IF SCB.USING_BRACKETS = YES THEN /* RUNNING WITH BRACKETS */
. DO;
. « IF SCB.FIRST_SPEAKER = YES THEN /* BRACKETS FIRST SPEAKER MAY... *x/
. - DEQUEUE_ALLOWED = YES; /* ...ALWAYS DEQUEUE, SO DEADLICK */
- . /¥ ...CONDITIONS MAY BE PREVENTED */
. . ELSE /* BIDDER */
. . DO;
- - . IF #FSM_HDX = (*S,R) THEN /* PAGE 5-82 TO 5-84
. - . BIDDER MAY DEQUEUE ONLY...
- . . ««.WHEN IN RECEIVE STATE */
B . - DO;
. . - - IF FSM_QRI_CHECK_SEND = RESET & /% RSP WILL NOT BE QUEUED AND... *x/
- - - - (FSM_BSM_BIDDER = PEND_INB | /¥ ...WAITING FOR BB RSP OR... */
- - . . LAST_ENTRY (CT_SEND_RQ_NORM)->CT_DFC_RQ_CODE = BID) THEN
. . . - /*¥ <«..WAITING FOR BID RSP THEN... */
. - - - H /% ...BIDDER MAY NOT DEQUEUE */
. . . . /% SEE NOTE IN PROLOGUE */
B - . . ELSE /* OTHERWISE BIDDER MAY DEQUEUZ */
- - . . DEQUEUE_ALLOWED = YES;
- - - END;
- - END;
. END;
- ELSE /* NOT USING BRACKETS */
- DO;
. - IF SCB.SEND_RCV_MODE = HDX_CONTENTION THEN
. - DO;
. . . IF (SCB.HALF_SESSION = PRI . § SCB.CONT_WIN = PRI) | /* ALWAYS OK FOR... */
. - - (SCB.HALF_SESSION = SEC & SCB.CONT_WIN = SEC) THEN /* CONTENTION... x/
. - . DEQUEUE_ALLOWED = YES; /% ...WINNFR TO DEQUEUE, SO ... */
- - - /* ...DEADLOCKS CAN BE PREVENT®D */
. - . ELSE /% CONTENTION LOSER */
. < . IF FSM_HDX_CONT_LOSER = (*S,R) THEN /* PAGE 5-82
. . . MAY DEQUEUE ONLY WHEN... *x/
. - . DEQUEUE_ALLOWED = YES; /* ...IN RECEIVE STATE */
- . END;
- . ELSE /* HDX FLIP PLOP */
. . IF FSM_HDX_FF = (*S,R) THEN /* PAGE 5-84
- . MAY DEQUEUE ONLY WHEN... *x/
. - DEQUEUE_ALLOWED = YES; /* ...IN RECEIVE STATE */
. END;
END;
IF DEQUEUE_ALLOWED = YES THEN
DO;
. REMOVE MU FROM SCB.Q_TC_TO_DFC; /* DEQUEUE RQ OR RSPO*/
. SEND MU TO DFC.RCV; /* PAGE 5-50 */
END;
RETURN; /% RETURN TO DISPATCHER */

END DEQUEUE.Q_TC_TO_DFC;
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DFC.SEND: PROCEDURE;

/‘
v \
| FUNCTION: ENFORCES DATA FLO¥ CONTROL PROTOCOL FOR SENDING REQUESTS AND i
] RESPONSES \
| |
| INPUT: \
| 1)  REQUESTS FROM FMDS CONTAIN THE FOLLOWING INFORMATION: RRI=RQ, \
| EFI, RU_CTGY=FMD|DFC, FI, SDI, BCI, ECI, DR1I, DR2I, ERI, ORI, \
| BBI, EBI, CDI, CSI, EDI, PDI, RU |
| |
| 2)  RESPONSES FROM FMDS--THE RULES POR SENDING RESPONSES DEPEND 0
I UPON THE TYPE OF RESPONSE ASKED FOR BY THE CHAIN: \
| |
1 o NO-RESPONSE CHAINS REQUIRE NO RESPONSES. \
| i
| ‘. EXCEPTION OR DEFINITE RESPONSE CHAINS REQUIRE EITHER (A) A \
| NEGATIVE RESPONSE TO ONE RU IN THE CHAIN OR (B) A POSITIVE i
| RESPONSE TO THE LAST RU 1IN THE CHAIN (IN THE CASE OF |
t BEXCEPTION RESPONSE CHAINS THIS MEANS NO NEGATIVE RESPONSES \
| WILL BE FORTHCOMING). A POSITIVE RESPONSE TO AN |
| EXCEPTIOR-RESPONSE REQUEST CHAIN IS DISCARDED BY DFC.SEND, \
| RATHER THAN EMITTED AS OUTPUT. IT IS USED TO CLEAN UP THE
\ CORRELATION TABLE. |
| I
| RESPONSES FROM FMDS CONTAIN THE FOLLOWING INFORMATION: RRI=RSP," |
| EFI, SNF, RU_CTGY, PI, SDI, BCI, ECI, DR1I, DR2I, RTI, QRI, RU |
| |
i OUTPUT: |
| 1)  REQUESTS PASSED TO CPMGR.SEND CONTAIN THE SAME INFORMATION AS |
i DESCRIBED FOR REQUESTS UNDER INPUT, WITH THE ADDITION OF THE 1
\ SNF. |
| |
{ 2)  RESPONSES PASSED TO CPMGR.SEND CONTAIN THE FPOLLOWING \
| INFORMATION: RRI=RSP, EFI, SNF, FI, SDI, BCI, ECI, DR1I, DR2I, 1
| RTI, QRI, RU |
| |
| 3) A REJECT WITH THE SENSE CODE INDICATING THE TYPE OF ERROR IS |
| RETURNED TO THE SENDING PROCEDURE IF AN ERROR IS DETECTED. |
| |
\ 4)  THE SEQUENCE NUMBER PIELD (SNF) ASSIGNED IS SENT TO SENDING |
\ PROCEDURE |
| |
1 S) A BETB SIGNAL IS SENT TO THE SENDING PROCEDURE TO INDICATE
1 BETWEEN BRACKETS CONDITION |
| |
| NOTE: DFC_SEND ASSUMES HDX CONTENTION LOSERS AND BRACKET BIDDERS HAVE A |
{ QUETE (Q_TC_TO_DFC) - 1
| !
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| BETWEEN_BRACKETS_CONDITION PAGE 5-58 {
| DFC. SEND_CHECKS PAGE 5-42 1
| SEND_CT_CLEANUP PAGE 5-49 |
| SEND_CT.INITIALIZE PAGE 5-146 |
| SEND_DISCARD_CHECKS PAGE 5-47 |
| SEND_FSMS : PAGE 5-48 |
| SEND_SNF: ASSIGN PAGE 5-45 \
. H
*/
IF TC.CPMGR.SEND_CHECKS = NG | /* CHAPTER 4 */
DFC.SEND_CHECKS = NG THEN /* PAGE 5-42 %/

/* THESE CHECKS NEED NOT BE DONE IF
ALREADY DONE IN A HIGHER LAYER */
SEND SEND_CHECK (SEND_CHECK_SENSE) TO SENDING_PROCEDURE; /* SEND_CHECK_SENSE CONTALINS SENSE
BYTES INDICATING TYPE OF ERROR */

ELSE
DO;
. IF RRI = RQ THEN /* ASSIGN SEQUENCE NUMBER... */
. DO; /* ...FIELD FOR REQUESTS */
. . CALL SEND_SNF_ASSIGN; /* PAGE 5-45 */
. SEND MU TO SENDING_PROCEDURE; /* SEND BACK ASSIGNED SN¥ VALU® */
. END;
. CALL SEND_CT_INITIALIZE; /* INITIALIZE CORRELATION TABLE
. PAGE 5-46 */
. IF SEND_DISCARD_CHECKS = DO_NOT_DISCARD THEN /* PAGE 5-47 *x/
. DO;
. . CALL SEND_FSMS; /* PAGE 5-48 */
. . SEND MU TO CPMGR.SEND; /* CHAPTER & x/
. . IF BETWEEN_BRACKETS_CONDITION = YES THEN /* PAGE 5-58 */
. . SEND 'BETB' TO SENDING_PROCEDURE;
. END;
. ELSE
. DISCARD MU;
. CALL SEND_CT_CLEANUP; /* CLEANUP CORRELATION TABLE
. PAGE 5-49 */
END;

RETURN; /* RETURN TO DISPATCHER */

END DFC.SEND;
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DFC.SEND_CHECKS: PROCEDURE RETURNS(BIT(1));

/%
r |
| FUNCTION: TO PERFORM ALL DFC SEND ERROR CHECKS. ]
| |
| OUTPUT: RETURN CODE (RC) = NO GOOD (NG) IF AN ERROR IS FOUND; OTHERWISE,
] RC=0K. 1
| |
| REFERENCED BY THE POLLOWING PROCEDURE(S): |
i DFC.SEND PAGE 5-41 |
| 1
1 REFERS TO THE FOLLOWING PROCEDURE(S) : |
| CT_KEY_SEARCH PAGE 5-60
[ RESPONSES_OWED PAGE 5-43 1
| SEND_RSP_SENSE_CKS PAGE 5-44
| USAGE_CHECKS PAGE 5-61 |
L s
*/
DCL RC BIT(1);
RC = OKj;
SELECT;
. WHEN(EFI = NORMAL & RRI = RQ)
. DO;
- . .IF USAGE_CHECKS = NG /* PAGE 5-61 *x/
. - SEND_OR_RECEIVE_CHECK (#FSM_HDX) | /* PAGE 5-82 TO 5-84 *x/
- . SEND_OR_RECEIVE_CHECK (#FSM_QEC_RCV) | /* PAGE 5-87 */
. - SEND_OR_RECEIVE_CHECK(#FSM_SHUTD) | /* PAGE 5-92 OR 5-92 */
. - RESPONSES_OWED = YES | /* PAGE 5-43 */
. . SEND_OR_RECEIVE_CHECK (#FSM_IMM_RQ_MODE_SEND) | /* PAGE 5-8€ */
. . SEND_OR_RECEIVE_CHECK (#FSM_CHAIN_SEND) | /* PAGE 5-72 . */
- - SEND_OR_RECEIVE_CHECK (#FSM_BSHM) | . /* PAGE 5-68 OR 5-70 x/
- - SEND_OR_RECEIVE_CHECK (#F SM_CONTROL_HDX_RSP_RCV) |
. . /* PAGE 5-75 OR 5-76 OR 5-77 */
. . SEND_OR_RECEIVE_CHECK (#F SM_CONTROL_HDX_RSP_SEND) |
- - /* PAGE 5-78 OR 5-79 OR 5-80 */
. - SEND_OR_RECEIVE_CHECK (#FSM_SBI_RCV) | /% PAGE 5-91 *x/
- - SEND _OR_RECEIVE_CHECK (#FSM_EBCD_SEND) | /% PAGE 5-81 */
- - SEND_OR_RECEIVE_CHECK(#FSM_RTR) | /* PAGE 5-90 OR 5-90 *x/
. . SEND_OR_RECEIVE_CHECK (#FSM_QRI_CHECK_SEND) | /* PAGE 5-88 */
. . SEND_OR_RECEIVE_CHECK (#FSM_QRI_CHAIN_SEND) | /% PAGE 5-89 */
. B (SCB.SEND_RCV_MODE = HDX_CONTENTION &
. . QRI = -QR &
- - ((BBI = -BB & EBI = EB)
. - #FSM_BSM = PEND_TERM_S)) THEN /* PAGE 5-68 OR 5-70 */
- - RC = NG; /* ERROR FOUND */
- END;
. WHEN(EFI = NORMAL & RRI = RSP)
- DO;
. - CT_PTR = CT_RCV_RQ_NORNM; /* SET PTR TO CORRELATION
- - TABLE TO BE USED *x/
- . SCB.KEY = SNF; /% SEARCH CORRELATION TABLE
. - POR ENTRY WITH THIS KEY */
- - IF CT_KEY_SEARCH = FOUND THEN /¥ DOES A PEQUEST EXIST IN
. . CORRELATION TABLE POR THIS
. . RESPONSE (PAGE 5-60) */
. . DO; /* YES */
. . . SELECT;
. - - - WHEN (USAGE_CHECKS = NG) /* PAGE 5-61 *x/
. B . . RC = NG; /% RSP RH NOT FORMATTED CORRECTLY */
. - <« -« WHEN(~(RU_CTGY = DFC & RQ_CODE = CANCEL) & CT_RSP_TO_NOT_CANCEL = SENT)
. . B RC = NG; /% ALREADY SENT RSP TO THIS CHAIN */
- - « « WEEN(SEND_RSP_SENSE_CKS = NG) /* PAGE 5-44 */
. - o . RC = NG; /% SENSE BYTES INCORRECT *x/
. - -« - WHEN (SCB.THIS_HALF_SESSION_RSP_MODE = IMMEDIATE &
. . .. CT_NORM_ENTRY_PTR -~= FIRST_ENTRY (CT_RCV_RQ_NORN))
- - - o RC = NG; /% SEND RESPONSES IN ORDER WHEN... */
- - . - /¥ ...USING IMMMEDIATE RSP MODE */
- - < - WHEN(SCB.THIS_HALF_SESSION_KSP_MODE = DELAYED &
- . . o RU_CTGY = DFC & RQ_CODE = CHASE &
. - P CT_NCRM_ENTRY_PTR ~= FIRST_ENTRY (CT_RCV_RQ_NORN))
- - - . RC = NG; /% RSP TO CHASE MUST NOT BE SENT
- - . o BEFORE RSPS TO ALL RQS RECEIVED
- . o . PRIOR TO CHASE ARE SENT */
- . « o« OTHERWISE;
. - . END;
. . END;
- . ELSE /% RSP NOT IN CORRELATION TABLE */
- . RC = NG;
. END;
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WHEN(EFI = EXP & RRI = RQ)

DO;
« IF USAGE_CHECKS = NG | /* PAGE 5-61 */
. SEND_OR_RECEIVE_CHECK (#FSM_QEC_SEND) | /* PAGE 5-87 */
. SEND_OR_RECEIVE_CHECK (#FSM_SHUTD) | /* PAGE 5-92 OR 5-92 */
- SEND_OR_RECEIVE_CHECK (#FSM_SBI_SEND) THEN /% PAGE 5-91 */
- RC = NG;
END;

WHEN(EFI = EXP & RRI = RSP)
DO;
« RC = NG;

SCAN CT_RCV_RQ_EXP PTR(CT_RCV_RQ_EXP_ENTRY_PTR) WHILE(RC = NG);
. IF CT_RCV_RQ_EXP_ID = SNF THEN
. RC = OK;

- SCANEND;

- IF RC = NG | /% ENTRY NOT FOUND OR... */
- USAGE_CHECKS = NG THEN /* -..FORMAT ERROR(PAGE 5-61) *x/
. RC = NG;

END;

Bde o o & 8 0 0 4 o 0 4 8 0 8 s 0 00
.

ND;

RETURN (RC) ;
END DFC.SEND_CHECKS;

RESPONSES_OWED: PROCEDURE RETURNS (BIT (1));

/t
r "
I FOUNCTION: TO TEST IF, IN HALF-DUPLEX SEND/RECEIVE MODE, THERE ARE PREVIOUSLY |
| RECEIVED REQUESTS THAT BAVE NOT BEEN RESPONDED TO, AND, IF SO, TO |
| SET SENSE CODE 200D. |
| . |
| OUTPUT: RC = YES TIF HALP-DUPLEX MODE AND CT_RCV_RQ_NORM IS NOT EMPTY; |
| OTHERWISE, RC = NO. |
1 |
| REFERENCED BY THE FOLLOWING PROCEDURE (S) : 1
| DFC. SEND_CHECKS PAGE 5-42 |
H s
*/
DCL RC BIT(1);
RC = NO;
IF SCB.SEND_RCV_MODE = (HDX_CONTENTION|HDX_FLIP_FLOP) THEN
IF ~EMPTY (CT_RCV_RQ_NORM) THEN /* ANY RQ IN RCV CORRELATION TABLE? */

DO; /* RESPONSE (S) OWED */

. RC = YES;

. SEND_CHECK_SENSE = X'200D';

END; ?

RETU RN (RC) ;
END RESPONSES_OWED;
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SEND_RSP_SENSE_CKS: PROCEDURE RETURNS (BIT(1)) ;

/%
r Al
[} FUNCTION: TO MAKE SURE RESPONSES TO EXR'S (EXCEPTION REQUESTS) ARE NEGATIVE |
| RESPONSES WITH THE CORRECT SENSE. IF THE RECEIVED REQUEST WAS SENT |
| TO THE LAYER ABOVE DFC AS AN EXR, THEN: |
| |
| . THE RESPONSE TO THE EXR IS A NEGATIVE RESPONSE AND )
| |
[} . THE SENSE BYTES ON THE NEGATIVE RESPONSE (TO THE EXR) ARE THE
{ SAME AS THE SENSE BYTES THAT WERE SPECIFIED ON THE EXR. |
| |
] ONE EXCEPTION IS THE EXR WITH SENSE BYTES 0813 (BRACKET RACE |
! ERROR--RTR NOT FORTHCOMING). THE ~RSP TO THIS EXR MAY CONTAIN SENSE ]
| BYTES 0813 OR 0814 (BRACKET RACE ERROR--RTR FORTHCOMING). |
| |
1 NOTE: MORE ENFORCEMENT OF SENSE CODES IS OPTIONAL IN THIS PROCEDURE; E.G.,
1 IT MAY ENFORCE THAT RACE ERRORS (080B, 0813, 0814, 081B, 0846) ARE
| SENT ONLY WHEN THE REQUEST HAS BEEN CONVERTED TO AN EXR BY DFC.
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DFC.SEND_CHECKS PAGE 5-42 |
L. ']
*/
DCL RC BIT(1);
RC = OK; /% INITIALIZE RETURN CODE TO OK *x/
IF RU_CTGY = DFC & RQ_CODE = CANCEL THEN /* RSP TO CANCEL */
DO;
. IF CT_EXR_SENSE_FOR_CANCEL -~= 0 THEN /* CANCEL WAS AN EXR */
. DO;
. . IF SDI = -SD /* POSITIVE RESPONSE OR... */
- . CT_EXR_SENSE_FOR_CANCEL(0:15) ~= SNC(0: 15) THEN
- . RC = NG; /* ...SENSE BYTES ON RSP ARE... */
- . /* +...NOT THE SAME AS IN THE EXR */
. END;
END;
ELSE /% RSP TO NOT CANCEL */
DO; '
- IF CT_EXR_SENSE_FOR_NOT_CANCEL -~= 0 THEN /* RQ WAS AN EXR */
. DO;
- . IF SDI = -~SD THEN /* POSITIVE FESPONSE */
- . RC = NG;
. . BLSE /% NEGATIVE RSP */
- . DO;
- . . IF CT_EXR_SENSE_FOR_NOT_CANCEL = X'0813* THEN /* 0813 SENSE MAY... */
- - . IF SNC(0:15) -~= X'0813* & SNC(0:15) -~= X'0814" THEN
- . - /% ...BE OVERRIDDEN WITH 0814 x/
. . . RC = NG;
. - . ELSE /* EXR SENSE NOT 0813 *x/
. . . IF CT_EXR_SENSE_FOR_NOT_CANCEL(0:15) == SNC(0:15) THEN
- . - /% SENSE IN RSP NOT THE... *x/
. . - RC = NG; /* ...SAME AS IN EXR */
. . END;
. END;
END;

RETURN (RC) ;
END SEND_RSP_SENSE_CKS;
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SEND_SNF_ASSIGN: PROCEDURE;

/%
r )
| FONCTION: TO ASSIGN THE SEQUENCE NUMBER OR ID TO THE REQUEST. |
| |
[} OUTPUT: THE SNF PIELD. IN THE REQUEST CONTAINS THE ASSIGNED SEQUENCE NUMBER |
\ OR ID. |
| |
1 REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DFC. SERD PAGE 5-41 1
| |
| REFERS TO THE FOLLOWING PROCEDURE(S): |
| UPM_ID_ASSIGN_EXP PAGE 5-46 |
[} UPM_ID_ASSIGN_NORHM PAGE 5-45 [}
[ UPM_SQN_ASSIGN_NORM PAGE 5-45 |
L s

*/
SELECT ANYORDER(EFI) ;
. WHEN (NORMAL)
. SELECT ANYORDER (SCB.SQN_USAGE) ;
- « WHEN (SEQUENCE_NUMBERS)
. . DO;
. - . SCB.SQN_SEND_CNT = SCB.SQN_SEND_CNT + 1; /* INCREMENT 2-BYTE SEQUENCE
. . . VARIABLE */
- B . SNF = SCB.SQN_SEND_CNT; /* ASSIGN SQN TO REQUEST */
B B END;
. . WHEN(IDENTIFIERS)
. . CALL UPM_ID_ASSIGN_NORM; /* PAGE 5-45 */
- . WHEN (NO_SNF) /* THIS IS FOR FID3 CASE */
- - CALL UPM_SQN_ASSIGN_NORM; /* PAGE 5-45 */
B END;
. WHEN(EXP)
. CALL UPM_ID_ASSIGN_EXP; /*¥ PAGE 5-46 */
END;
RETURN;

END SEND_SNF_ASSIGN;

UPM_ID_ASSIGN_NORM: PROCEDURE;

/%
r 1
| FUNCTION: THIS UPM ASSIGNS ID'S FOR NORMAL-FLOW REQUESTS. |
| !
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : ]
| SEND_SNF_ASSIGN PAGE 5-45 1
h 3
*/
/* NOT APCHITECTED */
RETURN;
END UPM_ID_ASSIGN_NORM;
UPM_SQN_ASSIGN_NORM: PROCEDURE;
/*
; FUNCTION: THIS UPM HANDLES CORRELATION TABLE SEQUENCE NOUMBERS FOR PU TYPE 1 |
| NODES (FID3 TH). |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| SEND_SNF_ASSIGN PAGE 5-45 |
L ']
*/
/* NOT ARCHITECTED */
RETURN;

END UPM_SQN_ASSIGN_NORM;
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UPH_ID_ASSIGN_EXP: PROCEDURE;

/t
[ )
] FUNCTION: THIS UPM ASSIGNS ID'S FOF EXPEDITED-FLOW REQUESTS. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) :
1 SEND_SNF_ASSIGN PAGE 5-45 |
L 3
*/
/% ROT ARCHITECTED */
RETURN;
END UPM_ID_ASSIGN_EXP;
SEND_CT_INITIALIZE: PROCEDURE;
/%
r ]
] FUNCTION: TO INITIALIZE THE CORRELATION TABLE. |
| |
] REFERENCED BY THE FOLLOWING PROCEDURE(S) :
] DFC.SEND PAGE 5-41
| |
[} REFERS TO THE FOLLOWING PROCEDURE (S): |
] CT_ENTRY_ADD_OR_UPDATE PAGE 5-59 |
h s
*/
SELECT ANYORDER;
WHEN(EFI = NORMAL & RRI = RQ)
DO;
« CT_PTR = CT_SEND_RQ_NORHN; /% SET UP CORRELATION TABLE
. TO BZ USED */
. CALL CT_ENTRY_ADD_OR_UPDATE; /% ADD OR UPDATE ENTRY IWN
- CORRELATION TABLE(PAGE 5-59) */
END;

WHEN(EFI = NORMAL & RRI = RSP)

i

WHEN(EFI = EXP & RRI = RQ)
DO;
. CREATE CT_SEND_RQ_EXP_ENTRY;
. CT_SEND_RQ_EXP_ID = SNF;
. CT_SEND_RQ_EXP_DFC_RQ_CODE = RQ_CODE;

. INSERT CT_SEND_RQ_EXP_ENTRY IN CT_SEND_RQ_EXP;
END;

WHEN(EFI = EXP & RRI = RSP)

Bie o ¢ ¢ ¢ 4 & 0 8 0 8 0 4 4 e e 0 e84

ND;

RETURN;
END SEND_CT_INITIALIZE;
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SEND_DISCARD_CHECKS: PROCEDURE RETURNS (BIT(1));

Vi

v Al

[} FUNCTION: TO DETERMINE WHEN A RQ{RSP IS TO BE DISCARDED. |

| . |

| OUTPUT: A RETURN CODE IS SET TO DO_DISCARD WHEN THE RQIRSP IS TO BE |

[} DISCARDED. OTHERWISE THE RETURN CODE IS SET TO DO_NOT_DISCARD. |

| |

| REFERENCED BY THE FOLLOWING PROCEDURE (S): |

1 DFC.SEND PAGE 5-41 ]

. ']
*/

DCL RC BIT(1);

RC = DO_NOT_DISCARD;

SELECT ANYORDER;

. WHEN(EFI = NORMAL & RRI = RQ)

- H /* NO DISCARD CONDITIONS */

. WHEN (EFI = NORMAL & RRI = RSP)

. DO;

- - iF RTI = POS & /* POSITIVE RESPONSE AND... */

- - CT_ERI = ER & (CT_DR1I = DR1 | CT_DR2I = DR2) THEN /* ...RQF REQUEST */

. - RC = DO_DISCARD;

- - /* NOTE: THIS CHECK NEED NOT BE

- - MADE IF BOUND TO RECEIVE RQD

- - CHAINS ONLY */

. END;

. WHEN(EFI = EXP & RRI = RQ)

- H /* NO DISCARD CONDITIONS */

. WHEN (EFI = EXP & RRI = RSP)

. H /* NO DISCARD CONDITIONS */

E

ND;

RETURN (RC) ;
END SEND_DISCARD_CHECKS;
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SEND_FSHS:

PROCEDURE;

/%
r Al
| FONCTION: TO UPDATE ALL FSMS HAVING SEND RQ OR SEND RSP INPUTS. i
| |
i NOTE: THE ORDER OF CALLS IS SIGNIFICANT FOR THE FOLLOWING FSMS, WHICH ARE [}
! CALLED IN THE ORDER LISTED: ]
| |
{ . #FSM_HDX |
| . #FSM_BSH |
| . #FSH_CONTROL_BSM_RSP_RCV |
| o #F3M_CONTROL_HDX_RSP_RCV I
] . #FSM_CONTROL_HDX_RSP_SEND ]
| |
I THE REASON FOR THE CALLS HAVING THIS ORDER IS, THAT THE PFSM'S CALLED [}
] LATER MAY CAUSE ADDITIONAL STATE CHANGES TO OCCUR IN THE FSMS CALLED 1
| EARLIER. FOR EXAMPLE, IT IS POSSIBLE FOR TWO STATE CHANGES TO OCCUR 1
} IN #FSM_BSM. THE FIRST ONE OCCURS WHEN #FSM_BSM IS CALLED TO
[} PROCESS THE REQUEST BEING SENT. THE SECOND ONE OCCURS WHEN
| #FSM_CONTROL_BSM_RSP_KRCV, ALSO PROCESSING THE REQUEST BEING SENT,
] DETECTS AN EC AND CALLS #FSM_BSM WITH A NEGATIVE RESPONSE AS INPUT. {
] THIS NEGATIVE RESPONSE COULD CAUSE #FPSM_BSM TO MAKE A SECOND STATE [}
1 CHANGE. |
| 1
[} REFERENCED BY THE FOLLOWING PROCEDURE(S): 1
| DFC.SEND PAGE 5-41 I
L N
*/
SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. DO;
- . CALL #FSM_HDX; /* PAGE 5-82 TO 5-84 */
. . CALL #FSM_QEC_PCV; /* PAGE 5-87 *x/
- . CALL #FSM_SHUTD; /% PAGE 5-92 OR 5-92 *x/
- . CALL #FSM_IMM_RQ_MODE_SEND; /% PAGE 5-86 */
- . CALL #FSM_CHAIN_SEND; /* PAGE 5-72 */
- . CALL #FSM_BSM; /% PAGE 5-68 OR 5-70 */
. . CALL #FSM_CONTROL_BSM_RSP_RCV; /* PAGE 5-73 */
- . CALL #FSM_CONTROL_HDX_RSP_RCV; /% PAGE 5-75 OR 5-76 OR 5-77 */
. . CALL #FSM_CONTROL_HDX_RSP_SEND; /* PAGE 5-78 OR 5-79 OR 5-80 */
. . CALL #FSM_SBI_RCV; /* PAGE 5-91 */
- . CALL #FSM_EBCD_SEND; /* PAGE 5-81 */
- . CALL #FSM_RTR; /* PAGE 5-90 OR 5-90 */
- . CALL #FSM_QRI_CHECK_SEND; /* PAGE 5-88 */
- « CALL #FSM_QRI_CHAIN_SEND; /* PAGE 5-89 *x/
. END;
. WHEN(EFI = NORMAL & RRI = RSP)
. DO;
- . CALL #FSM_QEC_SEND; /% PAGE 5-87 *x/
. . CALL #FSM_IMM_RQ_MODE_RCV; /* PAGE 5-86 */
- . CALL #FSM_CHAIN_RCV; /* PAGE 5-72 */
. . CALL #*FSH_CONTROL_BSM_RSP_SEND; /* PAGE 5-74 */
. . CALL #FPSM_CONTROL_HDX_RSP_SEND; /* PAGE 5-78 OR 5-79 OR 5-80 */
. . CALL #FSM_SBI_SEND; /% PAGE 5-91 */
. . CALL #FSM_RTR; /¥ PAGE 5-90 OR 5-90 */
B END;
. WHEN(EFI = EXP & RRI = RQ)
. DO
. . CALL #FSM_QEC_SEND; /* PAGE 5-87 */
- . CALL #FSM_SHUTD; /* PAGE 5-92 OR 5-92 */
- . CALL #FSM_SBI_SEND; /* PAGE 5-91 */
B END;
. WHEN(EFI = EXP & RRI = RSP)
. DO;
- . CALL #FSM_QEC_RCV; /* PAGE 5-87 */
. . CALL #FSM_SHUTD; /* PAGE 5-92 OR 5-92 */
- . CALL #FSM_SBI_RCV; /* PAGE 5-91 *x/
B END;
END;
RETURN;

END SEND_FSMS;
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SEND_CT_CLEANUP: PROCEDURE;

/%
A al
| FONCTION: TO CLEAN UP CORRELATION TABLE. |
| |
| REFERENCED BY THE POLLOWING PROCEDURE(S) : |
[} DFC.SEND PAGE 5-41 |
L 4
*/
SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. D03
- . IF -~RQN THEN
. . DO;
.. . IF CT_ENTRY_TYPE = WHOLE_CHAIN_NO_CANCEL &
- . - CT_RSP_TO_NOT_CANCEL = RECEIVED THEN
. . B REMOVE CT_NORM_ENTRY FROM CT_SEND_RQ_NORM DISCARD;
. . END;
. . IF EMPTY(CT_SEND_RQ_NORM) THEN
- - CALL #FPSM_QRI_CHECK_SEND ('NO_OUTSTANDING_RQS'); /* PAGE 5-88 */
. END;
. WHEN(EFI = NORMAL & RRI = RSP)
. SELECT ANYORDER (CT_ENTRY_TYPE);
. . WHEN(PARTIAL_CHAIN)
. . CT_RSP_TO_NOT_CANCEL = SENT;
. . WHEN(WHOLE_CHAIN_NO_CANCEL)
. . REMOVE CT_NORM_ENTRY FROM CT_RCV_RQ_NORM DISCARD;
. . WHEN(WHOLE_CHAIN_WITH_CANCEL)
- - DO;
. . . IF RU_CTGY = DFC & RQ_CODE = CANCEL THEN
- - - REMOVE CT_NORM_ENTRY FROM CT_RCV_RQ_NORM DISCARD;
. . . ELSE
. . . CT_RSP_TO_NOT_CANCEL = SENT;
- . END;
. . WHEN(CANCEL_ONLY)
. . REMOVE CT_NORM_ENTRY FROM CT_RCV_RQ_NORM DISCARD;
. END;
. WHEN(EFI = EXP & RRI = RQ)
. WHEN(EFI = EXP & RRI = RSP)
. REMOVE CT_RCV_RQ_EXP_ENTRY FROM CT_RCV_RQ_EXP DISCARD;
END;
RETURN;
END SEND_CT_CLEANUP;
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DFC. RCV: PROCEDURE;

/%
[ v
{ FUNCTION: TO ENPORCE PROPER DATA FLOW CONTROL PROTOCOLS FOR RECEIVED REQUESTS ]
i AND RESPONSES. |
{ |
1 INPUT: |
i 1 REQUESTS FROM CPMGR.RCV CONTAIN FOLLOWING INFORMATION: RRI=RQ, |
i EFI, SQN{ID, RU_CTGY, FI, SDI, BCI, ECI, DR1I, DR2I, ERI, QRI, [
] BBI, EBI, CDI, CSI, EDI, PDI, RU (IN ITS ENTIRETY).
{ |
} 2) RESPONSES FROM CPMGR.RCV CONTAIN FOLLOWING INFORMATION: |
i RRI=RSP, EFI, SQN|ID, RU_CTGY, FI, SDI, BCI, ECI, DR1I, DR2I, |
i RTI, QRI, RU (IN ITS ENTIRETY) i
| |
| QUTPUT: |
{ 1) REQUESTS AND RESPONSES TO FMDS.RCV CONTAIN INFORMATION AS |
| SPECIFIED FOR INPUT, ABOVE.
{ |
| 2) A BETB SIGNAL IS SENT TO FMDS.RCV TO INDICATE A BETWEEN 1
i BRACKETS CONDITION. [}
f |
i NOTE: DFC_RCV ASSUMES THE FOLLOWING: |
{ |
i e HDX CONTENTION LOSERS AND BRACKET BIDDERS HAVE A QUEDE ]
| (Q_TC_TO_DFC) . |
i |
{ e SEQUENCE NUMBERS FOR PU_T1 (FID3 TH) ARE MANAGED INTERNALLY SO AS |
| TO LOOK THE SAME AS OTHER PU (FID) TYPES. |
| |
| REFEREKCED BY THE FOLLOWING PROCEDURE(S) : |
i FSM_HDX_CONT_LOSER PAGE 5-82 |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : i
| BETWEEN _BRACKETS_CONDITION PAGE 5-58 |
{ RCV_CHECKS PAGE 5-53 |
H RCV_CT_CLEANUP PAGE 5-56 |
! RCV_CT_INITIALIZE PAGE 5-52 [}
i RCV_DISCARD_CHECKS PAGE 5-54 i
i RCV_FORMAT PAGE 5-51 l
[ RCV_FSHS PAGE 5-55
{ UPM_RECEIVE_CHECKS_PROCESS PAGE 5-57 |
f 1
*/
DCL DISCARD_SW BIT(1);
CALL RCV_FORMAT; /¥ FORMAT INPUT IF NECESSARY.
PAGE 5-51 */
CALL RCV_CT_INITIALIZE; /% INITIALIZE CORRELATION TABL®
(PAGE 5-52) */
I¥ RCV_CHECKS = OK THEN /* CHECK FOR RECEIVE ERROR
CONDITIONS. THESE CHECKS ARE
OPTIONAL. (PAGE 5-53) */
DO:
- IF BCI = BC | ECI EC THEN /* BEGIN CHAIN OR END CHAIN */
- CALL RCV_FSHS; /* FINITE-STATE MACHINES
. (PAGE 5-55) */
- DISCARD_SW = RCV_DISCARD_CHECKS;
+ CALL RCV_CT_CLEANUP; /* CLEAN UP CORRELATION TABL®
. (PAGE 5-56) x/
. IF DISCARD_SW = DO_NOT_DISCARD THEN /* DISCARD CHECKS (PAGE 5-54) */
. DO;
° . SEND MU TO FMD.RCV; /* SEND RQ{RSP TO FMDS LAYER
. . (CHAPTER 6) */
N . IF BETWEEN_BRACKETS_CONDITION = YES THEN /* PAGE 5-58 */
. . SEND *'BETB' TO FMD.RCV; /* CHAPTER 6 */
- END;
. ELSE
- DO;
. - IF BETWEEN_BRACKETS_CONDITION = YES THEN /¥ PAGE 5-58 */
- . SEND *BETB' TO FMD.RCV; /% CHAPTER 6 */
. . DISCARD MU;
B END;
END;
ELSE /* RECEIVE CHECK ERROR */
CALL UPH_RECEIVE_CHECKS_PROCESS; /* PAGE 5-57 */
RETURN; /* RETURN TO DISPATCHER */

END DFC.RCV;
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RCV_FORMAT: PROCEDURE;

Vi
r Al
| FUNCTION: TO ALLOW REQUESTS AND RESPONSES TO BE RECEIVED FROM HALF-SESSIONS |
| NOT SUPPORTING NEWLY REQUIRED SEND FORMAT CHECKS. THIS PROCEDURE |
| MAKES THE FORMAT CORRECT WITH RESPECT TO NEW SEND CHECKS. |
| |
] OUTPUT: RQ RSP HAS CORRECT FORMAT WITH RESPECT TO NEW SEND CHECKS. ]
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S): \
| DFC.RCV PAGE 5-50 |
L s

*/

SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. IF EBI = EB THEN /* IF EBI IS SET, IT ... *x/
- CDI = -CD; /* ...OVERRIDES CD SO TURN OFF CDI */
. WHEN (EFI = NORMAL & RRI = RSP)
B H /% NO FORMAT CONDITIONS x/
- WHEN(EFI = EXP & RRI = RQ)
. H /*¥ NO FORMAT CONDITIONS */
- WHEN (EFI = EXP & RRI = RSP)
- H /% NO FORMAT CONDITIONS *x/
END;
RETURN;

END RCV_FORMAT;
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RCV_CT_INITIALIZE: PROCEDURE;
/*
r Al
| FUNCTION: TO INITIALIZE THE CORRELATION TABLE. |
| |
! OUTPUT: THE POINTER TO THE CORRELATION TABLE ENTRY IS INITIALIZED.
| |
| REPERENCED BY THE FOLLOWING PROCEDURE(S) : |
1 DFC. RCV PAGE 5-50 |
| |
! REFERS TO THE POLLOWING PROCEDURE(S) : |
| CT_ENTRY_ADD_OR_UPDATE PAGE 5-59
| CT_KEY_SEARCH PAGE 5-60 |
h H
*/
SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. Do;
« . CT_PTR = CT_RCV_RQ_NORM; /* CORRELATION TABLE TO BE USED */
. . CALL CT_ENTRY_ADD_OR_UPDATE; /% ADD OR UPDATE AN ENTRY IN THE
- . CORRELATION TABLE. THIS ALSO
.. INITIALIZES THE PTR TO THAT
.. ENTRY. (PAGE 5-59) */
. END;
. WHEN(EFI = NORMAL & RRI = RSP)
. DO
. . CT_PTR = CT_SEND_RQ_NORM; /% SET UP PTR TO CORRELATION TABLE */
. . SCB.KEY = SNF; /% LOCATE ENTRY IN CORR. TABLE... */
. . CT_ENTRY = CT_KEY_SEARCH; /% ...CORRESPONDING TO THIS RESPONSE.
- . THIS SETS UP PTR TO CORRECT ENTRY.
- . (PAGE 5-60) */
END;

LR T R S

TR

e o & o ¢ o o 0 s o s

. .  CT_ENTRY
. SCANEND:
END;

ND;

RETURN;

N

WHEN (EFI = EXP & RRI = RQ)
DO;
. CREATE CT_RCV_RQ_EXP_ENTRY;

CT_RCV_RQ_EXP_ID = SNF;

CT_RCV_RQ_EXP_DFC_RQ_CODE =
CT_RCV_RQ_EXP_EXR_SENSE = 0;

I
D

RQ_CODE;

NSERT CT_RCV_RQ_EXP_ENTRY IN CT_RCV_RQ_ZXP;

’

WHEN(EFI = EXP & RRI = RSP)
DO;

« CT_ENTRY NOT_FOUND;

SCAN CT_SEND_RQ_EXP PTR(CT_SEND_RQ_EXP_ENTRY_PTR)
. IF CT_SEND_RQ_EXP_ID = SNF THEN

= FOOND;

END RCV_CT_INITIALIZE;

5-52

Vid

/¥
/%

CREATE NEW CORRELATION TABLE
ENTRY. THE ENTRY PTR IS SET

AT THIS TIME. */
INSERT ENTRY INTO... */
+««CORRELATION TABLE */

WHILE(CT_ENTRY = NOT_FOUND);

/*
/*

LOCATE ENTRY IN CORR... */
«+«TABLE 4
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RCV_CHECK

S: PROCEDURE RETURNS (BIT(1));

/t
r Al
| FUNCTION: TO DETECT RECEIVE ERROR CONDITIONS. A RECEIVE ERROR IS ONE THAT
\ CANNOT OCCUR IF THE OTHER HALF-SESSION HAS  IMPLEMENTED THE
| ARCHITECTURE CORRECTLY. THESE CHECKS ARE OPTIONAL. (SOME, NONE, OR |
| ALL MAY BE DONE). |
| |
| OUTPUT: A RETURN CODE OF OK (NO RECEIVE ERROR FOUND) OR NG (NO GOOD--RECEIVE \
| ERROR FOUND). \
| |
| REFERENCED BY THE POLLOWING PROCEDURE(S) : |
| DFC.RCV PAGE 5-50 \
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| USAGE_CHECKS PAGE 5-61 |
L 4
*/
DCL RC BIT(1);
RC = OK; /* INITIALIZE RETURN VALUE TO OK  */
SELECT ANYORDER;
WHEN (FFT = NORMAL & RRI = RQ)
. Do
. . IF USAGE_CHECKS = NG | /* PAGE 5-61 */
.. SEND_OR_RECEIVE_CHECK (#FSM_HDX) | /% PAGE 5-82 TO 5-84 */
.. SEND_OR_RECEIVE_CHECK (#FSM_QEC_SEND) | /¥ PAGE 5-87 */
.. SEND_OR_RECEIVE_CHECK (#FSM_SHUTD) | /* PAGE 5-92 OR 5-92 */
.. SEND_OR_RECEIVE_CHECK (#FSM_INM_RQ_MODE_RCV) | /* PAGE 5-86 */
.. SEND_OR_RECEIVE_CHECK (#FSM_CHAIN_RCV) | /* PAGE 5-72 */
.. SEND_OR_RECEIVE_CHECK (¥FSM_BSM) | /* PAGE 5-68 OR 5-70 */
.. SEND_OR_RECEIVE_CHECK (#F SH_CONTROL_HDX_RSP_SEND) |
.. /* PAGE 5-78,5-79, OR 5-80 */
.. SEND_OR_RECEIVE_CHECK (#FSM_CONTROL_HDX_RSP_RCV) |
.. /* PAGE 5-75,5-76, OR 5-77 */
.. SEND_OR_RECEIVE_CHECK (#FSM_SBI_SEND) | /% PAGE 5-91 */
.. SEND_OR_RECEIVE_CHECK (#FSM_EBCD_RCV) | /% PAGE 5-81 */
<. SEND_OR_RECEIVE_CHECK (#FSM_RTR) | /* PAGE 5-90 OR 5-90 */
- . SEND_OR_RECEIVE_CHECK (#FSM_QRI_CHAIN_RCV) THEN /* PAGE 5-88 */
. <« RC = NG;
. END;
. WHEN(EFI = NORMAL & RRI = RSP)
. Do;
. . IF CT_ENTRY = FOUND THEN /% IS THIS A RESPONSE TO A REQUEST
.. IN THE CORRELATION TABLE */
SELECT ANYORDER; /* YES */
. WHEN (USAGE_CHECKS = NG) /* PAGE 5-61 */

CT_DR2I =

RCVD)

DR2))
+RSP TO RQE NOT LUSTAT RQ ARE

. RC = NG;

. WHEN(CT_DFC_RQ_CODE ~= CANCEL & CT_RSP_TO_NOT_CANCEL =
B RC = NG;

. WHEN(RTI = POS & CT_DFC_RQ_CODE -~= LUSTAT &

. CT_ERI = ER & (CT_DR1I = DR1 |

- RC = NG;

. OTHERWISE;

. - END;

- . ELSE

. - RC = NGj

. END;

. WHEN(EFI = EXP & RRI = RQ)
. DO;

- . IF USAGE_CHECKS = NG

SEND_OR_RECEIVE_CHECK (#FSM_QEC_RCV)
SEND_OR_RECEIVE_CHECK (#FSM_SHUTD) |

SEND_OR_RECEIVE_CHECK (#FSM_SBI_RCV) THEN

. . RC = NG;

. END;

. WHEN(EFI = EXP & RRI = RSP)

. IF CT_ENTRY = NOT_FOUND |
USAGE_CHECKS = NG THEN

. RC = NG;

END;

RETURN (RC) ;

END RCV_CHECKS;

CHAPTER 5.

/*
NOT ALLOWED.

+RSP TO RQE LUSTAT™ RQ

MAY BF RECEIVED FROM HALF-SESSIONS

NOT SUPPORTING NEWLY REQUIRED

SEND CHECKS. s */

/% RSP NOT TO EREQUEST IN;.. */

/* ...CORRELATIQN TABLE */

/% PAGE 5-61 */

/* PAGE 5-87 */

/* PAGE 5-92 OR 5-92 */

/* PAGE 5-91 */

/* ENTRY NOT IN CORR TABLE OR... */

/% ...FORMAT ERROR(PAGE 5-61) */
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RCV_DISCARD_CHECKS: PROCEDURE RETURNS(BIT(1)):;

FUNCTION: TO DETERMINE IF INPUT RQ|RSP IS TO BE DISCARDED.

OUTPUT: RETURN CODE (RC) SET TO DO_DISCARD IF RQ|{RSP IS TO BE DISCARDED
OTHERWISE RC IS SET TO DO_NOT_DISCARD.

REFERENCED BY THE FOLLOWING PROCEDURE(S):
DFC.RCV PAGE 5-50

o - e ——— =

RS N —

DCL RC BIT(1):;

RC = DO_NOT_DISCARD; /* INITIALIZE RETURN CODE TO
DO NOT DISCARD

SELECT ANYORDER;

WHEN(EFI = NORMAL & RRI = RQ)

DO;

« IF #FSM_CHAIN_RCV = PURGE THEN /% IN PURGING CHAIN STATE
- (PAGE 5-72)

- RC = DO_DISCARD; /* REQUEST TO BE DISCARDED
END;

WHEN (EFI = NORMAL & RRI = RSP)
DO;
- IF RTI = POS & CT_DFC_RQ_CODE = LUSTAT &
CT_ERI = ER & (CT_DR1I = DR1 | CT_DR2I = DR2) THEN
RC = DO_DISCARD; /% DISCARD +RSP TO LUSTAT(RQE)
RECEIVED FROM HALF-SESSIONS
NOT SUPPORTING NEWLY REQUIRED
SEND CHECKS.

END;

WHEN(EFI = EXP & RRI = RQ)
H /* NO DISCARD CONDITIONS

WHEN (EFI = EXP & RRI = RSP)
H /* NO DISCARD CONDITIONS

Bg® ¢ ¢ & & 0 & 4 4 4 s %8 4 8 4 4 e s aee

ND;

RETURN (RC) ;
END RCV_DISCARD_CHECKS;
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RCV_FSHS: PROCEDUBE;
/*
r 1
| FOUNCTION: TO UPDATE THE RECEIVE FINITE-STATE MACHINES. ALSO, CONTENTION ERRORS |
| ARE DETECTED AT THIS TIME. WHEN THEY ARE DETECTED THE REQUEST IS |
i CONVERTED TO AN EXCEPTION REQUEST (EXR). |
[ |
| 1
[} NOTE: THE ORDER OF CALLS IS SIGNIFICANT FOR THE FOLLOWING FSM'S, WHICH ARE |
| CALLED IN THE ORDER LISTED: |
| |
| . #FSM_HDX |
| . #FPSM_BSH |
| . #PSM_CONTROL_BSM_RSP_SEND |
| . #PSM_CONTROL_HDX_RSP_SEND |
| . #FSM_CONTROL_HDX_RSP_RCV |
| |
| THE REASON FOR THE CALLS HAVING THIS ORDER IS THAT THE FSMS CALLED i
| LATER MAY CAUSE ADDITIONAL STATE CHANGES TO OCCUR IN THE FSMS CALLED |
] EARLIER. FOR EXAMPLE, IT IS POSSIBLE FOR TWO STATE CHANGES TO OCCUR ]
| IN #PSM_BSM. THE FIRST ONE OCCURS WHEN #FSM_BSM IS CALLED TO |
| PROCESS THE REQUEST BEING RECEIVED. THE SECOND ONE OCCURS WHEN
| #FSM_CONTROL_BSM_RSP_RCV, ALSO PROCESSING THE REQUEST BEING
i RECEIVED, DETECTS AN EC AND CALLS #FSM_BSM WITH A NEGATIVE RESPONSE ]
] AS INPOUT. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DFC. RCV PAGE 5-50 |
v )
*/
SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. DO;
- . CALL #FSM_RES; /* PAGE 5-89 */
. . CALL #FSM_HDX; /* PAGE 5-82 TO 5-84 */
. . CALL #FSM_QEC_SEND; /* PAGE 5-87 */
. . CALL #FSM_SHUTD; /* PAGE 5-92 OR 5-92 */
. . CALL #FSM_IMM_RQ_MODE_RCV; /* PAGE 5-86 */
. . CALL #PSM_CHAIN_RCV; /¥ PAGE 5-72 */
- . CALL #FPSM_BSHN; /* PAGE 5-68 OR 5-70 */
. . CALL #FSM_CONTROL_BSM_RSP_SEND; /% PAGE 5-74 */
. . CALL #FSM_CONTROL_HDX_RSP_SEND; /* PAGE 5-78 OR 5-79 OR 5-80 *x/
. . CALL #FSM_CONTROL_HDX_RSP_RCV; /* PAGE 5-75 OR 5-76 OR 5-77 */
- . CALL #FSM_SBI_SEND; /* PAGE 5-91 */
. . CALL #PSM_EBCD_RCV; /* PAGE 5-81 */
. . CALL #FSM_RTR; /% PAGE 5-90 OR 5-90 */
- . CALL #FSM_QRI_CHAIN_RCV; /* PAGE 5-88 */
- END;
. WHEN(EFI = NORMAL & RRI = RSP)
- DO;
. . CALL #FSM_QEC_RCV; /* PAGE 5-87 */
- . CALL #FSM_IMM_RQ_MODE_SEND; /* PAGE 5-86 */
- . CALL #FPSM_CONTROL_BSM_RSP_RCV; /* PAGE 5-73 */
- . CALL #FSM_CONTROL_HDX_RSP_RCV; /* PAGE 5-75 OR 5-76 OR 5-77 */
- . CALL #FSM_SBI_RCV; /* PAGE 5-91 */
. . CALL #FPSM_RTR; /¥ PAGE 5-90 OR 5-90 */
. END;
. WHEN(EFI = EXP & RRI = RQ)
- DO;
- . CALL #FSM_QEC_RCV; /* PAGE 5-87 */
- . CALL #FSM_SHUTD; /¥ PAGE 5-92 OR 5-92 */
. . CALL #FSM_SBI_RCV; /* PAGE 5-91 */
. END;
. WHEN(EFI = EXP & RRI = RSP)
. DO;
- . CALL #FPSM_QEC_SEND; /% PAGE 5-87 */
. . CALL #FSM_SHUTD; /* PAGE 5-92 OR 5-92 */
. . CALL #FSM_SBI_SEND; /* PAGE 5-91 */
- END;
END;
RETURN;
END RCV_FSMS;
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RCV_CT_CLEANU

P: PROCEDURE;

/%

r al

f FONCTION: TO CLEAN UP CORREIATION TABLES. |

I |

1 REFERENCED BY THE FOLLOWING PROCEDURE(S) : 1

| DFC.RCV PAGE 5-50 |

[ 1
*/

DCL TEMP_PTR PTR;

., SELECT ANYORDER;

- WHEN(EFI = NORMAL & RRI = RQ)

- DO;

. . IF -~RQN THEN

- - DO; -

. - . IF CT_ENTRY_TYPE = WHOLE_CHAIN_NO_CANCEL &

- - . CT_RSP_TO_NOT_CANCEL = SENT THEN

- - - REMOVE CT_NORM_ENTRY FROM CT_RCV_RQ_NORM DISCARD;

. - - ELSE

. - . DO;

- - - . IF -SDI = SD THEN

. . . . DO;

. - - - . IF RU_CTGY = DFC & RQ_CODE = CANCEL THEWN

- - - . . CT_EXR_SENSE_FOR_CANCEL = SNC (0:15);

- - - - . ELSE - *

. . . . . IF CT_EXR_SENSE_FOR_NOT_CANCEL = 0 THEN

. . - . . CT_EXR_SENSE_FOR_NOT_CANCEL = SNC(0:15) ;

- . . - END;

- . - END;

- . END;

. END;

. WHEN(EFI = NORMAL & RRI = RSP)

- DO;

. « SELECT ANYORDER;

. « . WHEN(CT_ENTRY_TYPE = WHOLE_CHAIN_NO_CANCEL | CT_ENTRY_TYPE = CANCEL_ONLY)

- . . DO;

- - « IF SCB.PARTNER_HALF_SESSION_RSP_MODE = IMMEDIATE |

. . - . (RU_CTGY = DFC & FQ_CODE = CHASE) THEN

. .. . SCAN CT_SEND_RQ_NORM PTR (SCB.SCAN_PTR)

. . . . UNTIL (SCB.SCAN_PTR = CT_NORM_ENTRY_PTR) ;

- . . - . TEMP_PTR = SCB.SCAN_PTR; /*¥AVOID SETTING SCAN_PTR TO NULL */

- . . - REMOVE TEMP_PTR->CT_NORM_ENTRY FROM CT_SEND_RQ_NOKM DISCARD;

- . e - SCANEND;

- o e . ELSE

- . - - REMOVE CT_NORM_ENTRY FROM CT_SEND_RQ_NORM DISCARD;

- . . END;

. . . WHEN(CT_ENTRY_TYPE = WHOLE_CHAIN_WITH_CANCEL)

- .o . DO;

- . o . IF RU_CTGY = DFC & RQ_CODE = CANCEL THEN

- .« . - DO;

. . - . . IF SCB.PARTNER_HALF_SESSION_RSP_MODE = IMMEDIATE THEN

- . . - . SCAN CT_SEND_RQ_NORM PTR(SCB.SCAN_PTR)

. .. . . UNTIL(SCB.SCAN_PTR = CT_NORM_ENTRY_PTR) ;

- . . - - . TEMP_PTR = SCB.SCAN_PTR; /%AVOID SETTING SCAN_PTR TO NULL */

- - . . - . REMOVE TEMP_PTR->CT_NORM_ENTRY FROM CT_SEND_RQ_NORM DISCARD;

- « - . SCANEND; ’

- . . . . ELSE

- S - - REMOVE CT_NORM_ENTRY FROM CT_SEND_RQ_NORM DISCARD;

. - END;

. o - . ELSE

. .. . CT_RSP_TO_NOT_CANCEL = RECEIVED;

. . . END;

. - - WHEN(CT_ENTRY_TYPE = PARTIAL_CHAIN)

. - CT_RSP_TO_NOT_CANCEL = RECEIVED;

- . END;

. . IF EMPTY(CT_SEND_RQ_NORM) THEN

. . CALL #FSM_QPRI_CHECK_SEND ('NO_OUTSTANDING_RQS') ; /* PAGE 5-88 */

. FND;

. WHEN(EFI = EXP & KRI = RQ)

- DO;

- . IF SDI = SD THEN

. . CT_RCV_RQ_EXP_EXR_SENSE = SNC(0:15);

- END;

. WHEN(EFI = EXP & RRI = RSP)

. REMOVE CT_SEND_RQ_EXP_ENTRY FROM CT_SEND_RQ_EXP DISCARD;

END;

RETURN;

END RCV_CT_CL
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UPNM_RECEIVE_CHECKS_PROCESS: PROCEDURE;

/*

v \
[ FUNCTION: TO PROCESS RECEIVE ERROR CONDITIONS. THESE ERRORS OCCUR ONLY WHEN [
| THE OTHER HALF-SESSION VIOLATES THE ARCHITECTURE. THIS PROCEDURE |
| TAKES THE FOLLOWING ACTIONS: 1
| |
| e  END THE SESSION BY SENDING UNBIND; THE OTHER HALF-SESSION HAS |
] COMMITTED A SERIOUS VIOLATION OF THE ARCHITECTURE.  UNBIND ]
| CARRIES THE SENSE CODE INDICATING THE NATURE OF THE RECEIVE 1
| CHECK  ERROR. THIS  SENSE IS  AVAILABLE 1IN  THE {
| RECEIVE_CHECK_SENSE FIELD. |
| |
| e  NOTIFY APPROPRIATE OPERATOR ASSOCIATED WITH THE NAU (FOR SSCP, ]
| THIS IS THE NETWORK OPERATOR; FOR PU, THE NODE OPERATOR; AND |
| FOR LU, THE TERMINAL OR SUBSYSTEM OPERATOR). SOME PRODUCTS MAY |
| NOT HAVE AN APPROPRIATE OPERATOR TO REPORT TO. |
| |
| e  LOG THE ERROR. |
| |
| |
| INPUT: THE RECEIVE_CHECK_SENSE FIELD CONTAINS THE SENSE CODE INDICATING THE 1
| TYPE OF ERROR DETECTED. |
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
I DFC. RCV PAGE 5-50 |
. )
*/

/% NOT ARCHITECTED */

RETURN;
END UPM_RECEIVE_CHECKS_PROCESS;
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BETWEEN_BRACKETS_CONDITION: PROCEDURE RETURNS(BIT(1));

Vi
T 1
{ FONCTION: TO DETERMINE THE BETWEEN BRACKETS CONDITION (THE BRACKET FSM IS i
] BETWEEN BRACKETS AND THE APPROPRIATE CHAINING FSM IS BETWEEN
| CHAINS) . |
| |
| OUTPUT: RETURN CODE (RC) INDICATING WHETHER THE BETWEEN BRACKETS CONDITION |
| IS YES OR NO. |
| !
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
I DFC.RCV PAGE 5-50
| DFC.SEND PAGE 5-41 |
v )
*/
DCL RC BIT(1):
RC = NO; /% INITIALIZE TO NO */
IF #FSM_BSM = BETB THEN /* BRACKET FSM BETWEEN BRACKETS */
DO;
. IF MUCB.DIRECTION = SEND THEN /* SENDING */
- SELECT ANYORDER;
. . WHEN(EFI = NORMAL & RRI = RQ)
. - IF #FSM_CHAIN_SEND = BETC THEN /* BETWEEN CHAIN STATE (PAGE 5-72) *x/
. - RC = YES;
. . WHEN(EFI = NORMAL & RRI = RSP)
- . IF #FSM_CHAIN_RCV = BETC THEN /* BETWEEN CHAIN STATE (PAGE 5-72) */
- - RC = YES;
- . WHEN(EFI = EXP & RRI = RQ); /* IGNORE BRACKETS COND. ON EXP */
- WHEN (EFI = EXP & RRI = RSP); /* IGNORE BRACKETS COND. ON EXP *x/
- END;
- ELSE /* RECEIVING *x/
- SELECT ANYORDER;
- . WHEN(EFI = NORMAL & RRI = RQ)
- - IF #FSM_CHAIN_RCV = BETC THEN /* BETWEEN CHAIN STATE (PAGE 5-72) */
- - RC = YES;
. . WHEN(EFI = NORMAL & RRI = RSP)
- - IF #FSM_CHAIN_SEND = BETC THEN /* BETWEEN CHAIN STATE (PAGE 5-72) */
- . RC = YES;
- . WHEN (EFI = EXP & RRI = RQ); /* IGNORE BRACKETS COND. ON EXP *x/
. . WHEN(EFI = EXP & RRI = RSP); /* IGNORE BRACKETS COND. ON EXP *x/
. END;

END;

RETU RN (RC) 3
END BETWEEN_BRACKETS_CONDITION;
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CT_ENTRY_ADD_OR_UPDATE: PROCEDURE;

/%
[, v
] FONCTION: TO ADD A NEW ENTRY TO OR TO UPDATE AN ENTRY IN A NORMAL-FLOW
| CORRELATION TABLE. ]
| |
] INPUT: CT_PTR CONTAINS A POINTER TO THE CORRELATION TABLE TO BE ADDED TO OR i
| UPDATED. |
| |
{ REFERENCED BY THE FOLLOWING PROCEDURE(S): i
| RCV_CT_INITIALIZE PAGE 5-52 |
| SEND_CT_INITIALIZE PAGE 5-46 |
v N

*/
IF -BQN THEN
DO;
. IF -~ (EMPTY(CT_PTR)) &
. LAST_BNTRY (CT_PTR)->CT_ENTRY_TYPE = PARTIAL_CHAIN THEN
- DO; /¥ UPDATE LAST ENTRY IN
- . CORRELATION TABLE */
- . CT_NORM_ENTRY_PTR = LAST_ENTRY (CT_PTR); /¥ SET PTR TO LAST ENTRY */
. . CT_END_SNF = SNF;
. . IF BECI = EC THEN
- - DO;
- . . CI_DR1I = DR1I;
- - . CT_DR2I = DR2I;
. - . CT_ERI = ERI;
- . . CT_CDI = CDI;
. - « IF RU_CTGY = DFC & RQ_CODE = CANCEL THEN
. - . DO;
. - - . CT_ENTRY_TYPE = WHOLE_CHAIN_WITH_CANCEL;
- - - « CT_DFC_RQ_CODE = CANCEL;
. - . . IF CT_EBI = -EB THEN
. . - - CT_EBI = EBI;
. . . END;
. - . BLSE
. . . CT_ENTRY_TYPE = WHOLE_CHAIN_NO_CANCEL;
. . END;
- END;
« ELSE /* TABLE EMPTY OR LAST ENTRY
- WHOLE CHAIN */
. DO; /* CREATE AND ADD NEW ENTRY TO
- - CORRELATION TABLE */
. . CREATE CT_NORM_ENTRY;
. . CT_BEG_SNF = SNF;
- . CI_END_SNF = SNF;
- . CT_RSP_TO_NOT_CANCEL = NOT_SENT_OR_RECEIVED;
. . CT_EXR_SENSE_FOR_NOT_CANCEL = 03
. . CT_EXR_SENSE_FOR_CANCEL = 0;
- . CT_RU_CTGY = RU_CTGY;
. . CT_DR1I = DR1I;
. . CT_DR2I = DR2I;
- . CT_ERI = ERI;
- . CT_QRI = QRI;
- . CT_BBI = BBI;
. . CT_EBI = EBI;
- . CT_CDI = -CD;
. . IF ECI = EC THEN
- - DO;
. - . CT_CDI = CDI;
- . . IF RU_CTGY = DFC & RQ_CODE = CANCEL THEN
. . . CT_ENTRY_TYPE = CANCEL_ONLY;
. . . ELSE
- . - CT_ENTRY_TYPE = WHOLE_CHAIN_NO_CANCEL;
. . END;
. - ELSE /% NOT END CHAIN */
. . CT_ENTRY_TYPE = PARTIAL_CHAIN;
- « IF RU_CTGY = DFC THEN
. . CT_DFC_RQ_CODE = RQ_CODE;
- . ELSE
. . CT_DFC_RQ_CODE = 0;
. . INSERT CT_NORM_ENTRY IN CT_PTR;
. END;
END;
RETURN;

END CT_ENTRY_ADD_OR_UPDATE;
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CT_KEY_SEARCH: PROCEDURE RETURNS (BIT (1)) ;

/*
T )
| FUNCTION: TO SCAN A CORRELATION TABLE LOOKING FOR A SPECIFIC ENTRY
| |
| INPUT: CT_PTR CONTAINS POINTER TO THE COPRELATION TABLE TO BE SCANNED.
| "KEY" CONTAINS A SEQUENCE NUMBER RELATING TO THE ENTRY TO BE ]
| SEARCHED FOR. |
| [
| OUTPUT: RETURN CODE(RC) INDICATING WHETHER OR NOT THE ENTRY WAS FOUND. IF [
| THE ENTRY WAS FOUND, CT_NORM_ENTRY_PTR CONTAINS ITS POINTER.
| |
| REFERENCED BY THE FOLLOWING PROCEDURE (S): |
i DFC.SEND_CHECKS PAGE 5-42 [}
| RCV_CT_INITIALIZE PAGE 5-52 I
i ’
*/

DCL RC BIT(M) ;

RC = NOT_FOUND;

SCAN CT_PTR PTR(CT_NORM_ENTRY_PTR) WHILE(RC = NOT_FOUND) ;

« IF CT_END_SNF -
DOj

¢ e e

END;
ELSE
DO;

. END;
SCANEND;

RETU RN (RC) ;
END CT_KFY_SEARCH;

CT_BEG_SNF >= 0 THEN

. IF SCB.KEY >= CT_BEG_SNF §
.  SCB.KEY <= CT_END_SNF THEN
. RC = FOUND;

« IF SCB.KEY <= CT_END_SNF
- SCB.KEY >=
B EC = FOUND;

cT_BEG_SNF THEN
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USAGE_CHECKS: PROCEDURE RETURNS(BIT(1));

/*
r Al
| FUNCTION: THIS PROCEDURE PERFORMS USAGE CHECKS ON ALL REQUESTS AND RESPONSES. ]
| USAGE CHECKS ARE CHECKS INVOLVING THE RH AND VARIOUS SESSION \
[} ACTIVATION PARAMETERS. USAGE CHECKS ARE BY DEFPINITION STATE
| INDEPENDENT, AND THOS INVOLVE NO FSM STATES. |
| ) |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
] DFC. SEND_CHECKS PAGE 5-42 |
{ RCV_CHECKS PAGE 5-53 {
| ) |
| REFERS TO THE FOLLOWING PROCEDURE(S): i
1 USAGE_CHECKS_EXP_RQ PAGE 5-62 |
| USAGE_CHECKS_EXP_RSP PAGE 5-63 |
[} USAGE_CHECKS_NORMAL_RQ_DFC PAGE 5-64: |
{ USAGE_CHECKS_NORMAL_RQ_FMD PAGE 5-66 |
{ USAGE_CHECKS_NORMAL_RSP PAGE 5-67 |
L y
*/
DCL RC BIT(1);
DCL USAGE_SENSE BIT (16);
RC = OK;
USAGE_SENSE=X'0000"';
SELECT ANYORDER;
. WHEN(EFI = NORMAL & RRI = RQ)
. Do;
. . IF RU_CTGY = DFC THEN
. . OSAGE_SENSE = USAGE_CHECKS_NORMAL_RQ_DFC; /* PAGE 5-64 */
- « ELSE /% FM DATA */
. . USAGE_SENSE = USAGE_CHECKS_NORMAL_RQ_FMD; /* PAGE 5-66 */
. END;
. WHEN(EFI = NORMAL & RRI = RSP)
- USAGE_SENSE = USAGE_CHECKS_NORMAL_RSP; /* PAGE 5-67 *x/
. WHEN(EFI = EXP & RRI = RQ)
. USAGE_SENSE = USAGE_CHECKS_EXP_RQ; /* PAGE 5-62 */
. WHEN(EFI = EXP & RRI = RSP)
. USAGE_SENSE = USAGE_CHECKS_EXP_RSP; /% PAGE 5-63 */
END;
IF USAGE_SENSE ~= X'0000' THEN /% USAGE ERROR FOUND (WHEN A USAGE
ERROR IS FOUND THE USAGF_SENSE
FIELD CONTAINS THE APPPOPRIATE
SENSE CODE) */
DO; /% SET UP SEND OR RECEIVE SENSFE */
RC=NG; /¥ NO GOOD RETURN CODE */

IF MUCB.DIRECTION = SEND THEN
SEND_CHECK_SENSE = USAGE_SENSE;
ELSE
RECEIVE_CHECK_SENSE = USAGE_SENSE:
ND;

e ¢ ¢ o o

RETURN (RC) ;
END USAGE_CHECKS;
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USAGE_CHECKS_EXP_RQ: PROCEDURE RETURRNS (BIT(16));

FONCTION: PERFORMS USAGE CHECKS FOR EXPEDITED-FLOW REQUESTS.

REPERENCED BY THE FOLLOWING PROCEDURE(S):
USAGE_CHECKS PAGE 5-61

[ - ——

DCL USAGE_SENSE BIT(16) ;

USAGE_SENSE = X'0000°;
SELECT ANYORDER;
- WHEN(RU_CTGY -~= DFC)

‘USAGE_SENSE = X*'4011°;
WHEN(FI = ~FHNH)

USAGE_SENSE = X'400F*;
WHEN(BCI = -BC | ECI = =EC)

USAGE_SENSE = X'400B';

WHEN(DR1I =: -~DR1 | DR2I = DR2 { ERI = ER)

USAGE_SENSE = X'4014°;

WHEN(QRI = QR)

USKGE_SENSE = X'4015°';
WHEN(BBI = BB | EBI = EB)

USAGE_SENSE = X'400C*;
WHEN (CDI = CD)

USAGE_SENSE = X'4009°*;
WHEN (CSI = CODE1)

USAGE_SENSE = X'4010*;
WHEN(EDI = ED)

USAGE_SENSE = X'4016*;
WHEN(PDI = PD)

USAGE_SENSE = X!4017°;
OTHERWISE

DO;

. IF MUCB.DIRECTION = SEND THEN

SELECT ANYORDER;
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN(RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
OTHERWISE

- USAGE_SENSE = X'1003';

END;

ELSE /* RECEIVING

SELECT ANYORDER;

. WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
OTHERWISE

USAGE_SENSE = X'1003';

QEC & SCB.DFC_QEC_SEND = ALLOWED) ;

RELQ & SCB.DFC_RELQ_SEND = ALLOWED);
RSHUTD & SCB.DFC_RSHUTD_SEND = ALLORED);
SBI & SCB.DFC_SBI_SEND = ALLOWED);
SHUTC & SCB.DFC_SHUTC_SEND = ALLOWED);
SHUTD & SCB.DFC_SHUTD_SEND = ALLOWED) ;
SIG & SCB.DFC_SIG_SEND = ALLOWED) ;

LU I T T}

D R R SR I

QEC & SCB.DFC_QEC_RCV = ALLOWED) ;

RELQ & SCB.DFC_RELQ_RCV = ALLOWED) ;
RSHUTD & SCB.DFC_RSHUTD_RCV = ALLOWED) ;
SBI & SCB.DFC_SBI_RCV = ALLOWED);

SHUTC & SCB.DFC_SHUTC_RCV = ALLOWED);
SHUTD & SCB.DFC_SHUTD_RCV = ALLOWED);
SIG & SCB.DFC_SIG_RCV = ALLOWED);

e o b e 8 0 e

ND;

BES 8 ¢ 4 4 8 8 0 s % 4 a4 a4 0 & 4 s 5 s 4 4 s

=
o
Yy

BJ® & o & o o ¢ & & 8 & 4 4 & 8 8 8 0 B & 8 8 8 8 8 4 4 s s s s s o s s e st s s

ND;

RETURN (USAGE_SENSE) ;
END USAGE_CHECKS_EXP_RQ;
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USAGE_CHECKS_EXP_RSP: PROCEDURE RETURNS (BIT (16));

FUNCTION:

REFERENCED BY THE FOLLOWING PROCEDURE(S) :
OSAGE_CHECKS

o ——

PERFORMS USAGE CHECKS ON EXPEDITED-FLOW RESPONSES.

PAGE 5-61

DCL USAGE_SENSE BIT (16);

USAGE_SENSE = X'0000°;
SELECT ANYORDER;
. WHEN(RU_CTGY -= DFC)
USAGE_SENSE = X'4011°;
WHEN (FI = -FHH)
USAGE_SENSE = X'400F';
WHEN (SDI ~= RTI)
USAGE_SENSE = X'4013°%;
WHEN(BCI = -BC | ECI =
USAGE_SENSE = X'400B"';
WHEN(DR1I = -DR1 | DR2I = DR2)
USAGE_SENSE = X'4014°%;

~EC)

USAGE_SENSE = X'4015';

WHEN( (MUCB.DIRECTION = SEND & RQ_CODE-=CT_RCV_RQ_EXP_DFC_RQ_CODE) |
(MUCB.DIRECTION = RECEIVE & RQ_CODE ~= CT_SEND_RQ_EXP_DFC_RQ_CODE))

. WHEN(QRI = QR)
. USAGE_SENSE = X'4012';
. OTHERWISE;
END;

RETURN (USAGE_SENSE) ;
END USAGE_CHECKS_EXP_RSP;
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USAGE_CHECKS_NORMAL_RQ_DFC: PROCEDURE RETURNS(BIT(16)):;

FUNCTION: THIS PROCEDURE PERFORMS USAGE CHECKS FOR NORMAL-FLOW DFC REQUESTS.

REFERENCED BY THE FOLLOWING PROCEDURE(S) :
USAGE_CHECKS PAGE 5-61

REFERS TO THE POLLOWING PROCEDURE (S):
USAGE_CHECKS_NORMAL_RQ_DFC_1 PAGE 5-65

S

DCL USAGE_SENSE BIT(16) ;

USAGE_SENSE = USAGE_CHECKS_NORMAL_RQ_DFC_1; /* PAGE 5-65
IF USAGE_SENSE = X'0000' THEN /* PAGE 5-65 A RETURN VALUE OF
DO; /% X'0000° MEANS NO ERRORS POUND

L R I I I B

BIe o 8 & o 4 & 8 & s 4 4 s 8 s

ND;

IF MUCB.DIRECTION = SEND THEN

SELECT ANYORDER;

WHEN(RQ_CODE = BID & SCB.DFC_BID_SEND = ALLOWED);

WHEN (RQ_CODE BIS & SCB.DFC_BIS_SEND = ALLOWED);

WHEN (RQ_CODE CANCEL & SCB.DFC_CANCEL_SEND = ALLOWED);
WHEN (RQ_CODE CHASE & SCB.DFC_CHASE_SEND = ALLOWED);
WHEN (RQ_CODE LUSTAT & SCB.DFC_LUSTAT_SEND = ALLOWED) ;
WHEN (RQ_CODE QC & SCB.DFC_QC_SEND = ALLOWED) ;

WHEN (RQ_CODE RTR & SCB.DFC_RTR_SEND = ALLOWED) ;

OTHERWISE
- USAGE_SENSE = X*1003°'; /* FUNCTION NOT SUPPORTED
END;
ELSE /* MUCB.DIRECTION=RECEIVE

SELECT ANYORDER;
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE
WHEN (RQ_CODE

B BID & SCB.DFC_BID_RCV ALLOWED) 3
- OTHERWISE
E!

BIS & SCB.DFC_BIS_RCV = ALLOWED) ;
CANCEL & SCB.DPC_CANCEL_RCV = ALLOWED) ;
CHASE & SCB.DFC_CHASE_RCV = ALLOWED) ;
LUSTAT & SCB.DFC_LUSTAT_RCV = ALLOWED);
QC & SCB.DFC_QC_RCV = ALLOWED);

RTR & SCB. DFC_RTR_RCV = ALLOWED);

LU (I I T T )

USAGE_SENSE = X'1003'; /% FUNCTION NOT SUPPORTED
ND;

IF USAGE_SENSE = X'0000' THEN /* NO ERRORS FOUND SO FAR

SELECT ANYORDER;
. WHEN (SCB.SEND_RCV_MODE = FULL_DUPLEX & CDI = CD)
USAGE_SENSE = X'400D°*;
WHEN (SCB.USING_BRACKETS = NO & (EBI = EB | BBI = BB))
USAGE_SENSE = X'400C*';
OTHERWISE
DO;
. IF (MUCB.DIRECTION = SEND & SCB.HALF_SESSION=PRI) |
- (MUCB.DIRECTION = RECEIVE & SCB.HALF_SESSION = SEC) THEN
. DO;
. . IF SCB.PRI_EB_IND = MAY_NOT_SEND & EBI = EB THEN
- - USAGE_SENSE = X'4004°';
- END;
. ELSE /* (SEND & SEC) | (RECEIVE & PRI)
. IF SCB.SEC_EB_IND = MAY_NOT_SEND & EBI = EB THEN
o USAGE_SENSE = X'4004°;
END;

Bde o o o 8 0 0 8 8 4 s 4 e s

RETURN (USAGE_SENSE) ;
END USAGE_CHECKS_NORMAL_RQ_DFC;
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USAGE_CHECKS_NORMAL_RQ_DFC_1: PROCEDURE RETURNS (BIT(16)) ;

/%
r ]
] FUNCTION: PERFORMS FORMAT CHECKS ON NORMAL-FLOW DFC REQUESTS. 1
| |
| REFERENCED BY THE FOLLOWING PROCEDURE (S): |
] USAGE_CHECKS_NORMAL_RQ_DFC PAGE 5-6U4 |
L s

*/
DCL USAGE_SENSE BIT(16) ;
USAGE_SENSE = X' 0000°';
SELECT ANYORDER;
- WHEN(FI = -FMH)
- USAGE_SENSE = X'400F';
. WHEN(BCI = -BC | ECI = =~EC)
- USAGE_SENSE = X'400B‘';
. WHEN(CSI = CODE1)
- USAGE_SENSE = X'4010°*;
. WHEN(EDI = ED)
- USAGE_SENSE = X'4016';
. WHEN(PDI = PD)
- USAGE_SENSE = X'4017';
. OTHERWISE
. SELECT ANYORDER;
. . WHEN (RQ_CODE = BID | RQ_CODE = BIS | RQ_CODE = RTR)
- - SELECT ANYORDER;
. - . WHEN(DR1I = -~DR1 | DR2I = DR2 | ERI = ER)
. - - USAGE_SENSE = X'4014°*;
- . . WHEN(BBI = BB | EBI = EB)
- . . USAGE_SENSE = X'400C*';
. . . WHEN(CDI = CD)
- . . USAGE_SENSE = X'4009°;
- - . OTHERWISE;
. - END;
- . WHEN(RQ_CODE = CANCEL | RQ_CODE = CHASE | RQ_CODE = QC)
. - SELECT ANYORDER;
. . . WHEN(DR1I = -~DR1 { DR2I = DR2 | ERI = ER)
. - - USAGE_SENSE = X'4014°;
. . . WHEN (BBI = BB)
- . - OUSAGE_SENSE = X'4003°';
. . . WHEN(EBI = EB & CDI = CD)
. - - USAGE_SENSE = X'4009°*;
- - . OTHERWISE;
- - END;
- . WHEN (RQ_CODE = LUSTAT)
- - SELECT ANYORDER;
. . . WHEN(DR1I = -~DR1 & DR2I = -~DR2)
- - . USAGE_SENSE = X'4014°;
. - . WHEN(EBI = EB & CDI = CD)
- - - USAGE_SENSE = X'4009°*;
- - . OTHERWISE;
. . END;
- END;
END;
RETURN (USAGE_SENSE) ;

END USAGE_CHECKS_NORMAL_RQ_DFC_1;

CHAPTER 5. DATA FLOW CONTROL 5-65



USAGE_CHECKS_NORMAL_RQ_FMD: PROCEDURE RETURNS(BIT(1

6)):

FUNCTION: THIS PROCEDURE PERFORMS USAG

REQUESTS.

REFERENCED BY THE FOLLOWING PROCEDURE(S) :
USAGE_CHECKS

E CHECKS FOR NORMAL-FLOW FM DATA

PAGE 5-61

R

DCL USAGE_SENSE BIT(16) ;

USAGE_SENSE =

- WHEN(RQD & ECI

USAGE_SENSE
WHEN(CDI = CD
USAGE_SENSE
WHEN (BBI = BB
USAGE_SENSE
WHEN (EBI = EB
USAGE_SENSE
WHEN(FI = FMH
USAGE_SENSE

USAGE_SENSE
WHEN (EBI = EB
USAGE_SENSE
USAGE_SENSE

USAGE_SENSE

WHEN (SCB. USING

[LS I T - B - I

[ ]

WHEN (SCB.ALT_CODE = NOT_USED & CSI =

WHEN (SCB.SEND_RCV_MODE =

BRACKETS =

X' 0000';
SELECT ANYORDER;

~EC & MUCB.DIRECTION =
X'4007°*;

SEND)

~BC)

X' 400F ' ;

NO & (BBI = BB | EBI = EB))
X'400C";

CDI = CD)

X14009°;

CODE1)
X' 401015

PULL_DUPLEX & CDI = CD)

X'400D';

OTHERWISE
SELECT ANYORDER;
. WHEN ((MUCB.DIRECTION =
(MUCB.DIRECTION =
SELECT ANYORDER;
WHEN (SCB.PRI_CHAIN_USE =
USAGE_SENSE = X'H00B';

SINGLE &

USAGE_SENSE =
WHEN (RQD & SCB. PRI_DEF_RSP_CHAIN =
USAGE_SENSE = X'4007';

X'4004°;

USAGE_SENSE =
WHEN (RQE & ECI =
SCB. PRI_DEF_RSP_CHAIN =
USAGE_SENSE = X'54006';
WHEN (RQN & SCB. PRI_NO_RSP_CHAIN =
X'HOOR";

X'4006"';

NOT_ALLOWED)

USAGE_SENSE =
. OTHERWISE;
END;
OTHERWISE

SELECT ANYORDER;
WHEN (SCB.SEC_CHAIN_USE =
USAGE_SENSE = X'400B"';

SINGLE &

USAGE_SENSE = X'4004';
WHEN (RQD & SCB.SEC_DEF_RSP_CHAIN =
USAGE_SENSE = X'40077;
WHEN (RQE & ECI =
USAGE_SENSE = X'4006°';
WHEN (RQE § ECI = -EC & SCB.SEC_EXCP_RS
SCB. SEC_DEF_RSP_CHAIN = NOT_ALLOWED)
USAGE_SENSE = X'4006';
WHEN (RQN & SCB.SEC_NO_RSP_CHAIN =
USAGE_SENSE = X'GOOA';
OTHERWISE;
ND;

PO T S T S S S S S T S R T T T T T T S S T T S S S S S S S SO

R R R T T T T S S S S S S S S N S R S S ST B S )
Bgs o & o & 4 8 ¢ 4 0 6 s s

. ND;
END;

RETURN (USAGE_SENSE) ;
END USAGE_CHECKS_NORMAL_RQ_FMD;
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~(BCI =

WHEN(SCB.PRI_EB_IND = MAY_NOT_SEND & EBI =

. WHEN (RQE & ECI = EC & SCB.PRI_EXCP_RSP_CHAIN =
. ~EC & SCB.PRI_EXCP_RSP_CHAIN =

~(BCI =

WHEN(SCB.SEC_EB_IND = MAY_NOT_SEND & EBI =

EC & SCB.SEC_EXCP_RSP_CHAIN =

SEND & SCB.HALF_SESSION=PRI) |
RECEIVE & SCB.HALF_SESSION = SEC))

BC & ECI = EQ))

EB)

NOT_ALLOWED)

NOT_ALLOWED)

NOT _ALLOWED &

NOT_ALLOWED)

/% (MUCB.DIRECTION=SEND & SEC) OR

(MOCB.DIRECTION=RECEIVE & PRI)
BC & ECI = EC))

EB)

NOT_ALLOWED)

NOT_ALLOWED)

P_CHAIN = NOT_ALLOWED &

NOT_ALLOWED)
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USAGE_CHECKS_NORMAL_RSP: PROCEDURE RETURNS (BIT (16)) ;

. /*
r Al
| FUNCTION: PERFORM USAGE CHECKS OR NORMAL FLOW RESPONSES. [}
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| USAGE_CHECKS PAGE 5-61 |
[l i)

*/
DCL USAGE_SENSE BIT (16);
SELECT ANYORDER;
. WHEN(BCI = =BC | ECI = =EC)
- USAGE_SENSE = X'400B*;
. WHEN(SDI -= RTI)
. USAGE_SENSE = X'4013°*;
. OTHERWISE
- DO;
- « IF CT_ENTRY_TYPE = WHOLE_CHAIN_WITH_CANCEL &
- B SNF = CT_END_SNF THEN /% THIS IS RSP TO CANCEL */
o . SELECT ANYORDER;
. . . WHEN (RU_CTGY ~= DFC)
- - . USAGE_SENSE = X'4011*;
o . . WHEN(FI = ~FMH)
. . . USAGE_SENSE = X'U400F*;
. B . WHEN(DR1I -~= DR1 | DR2I = DR2)
. - - USAGE_SENSE = X'4014°*;
. . . WHEN(RQ_CODE -~= CANCEL)
. . - USAGE_SENSE = X'4012°;
. . . OTHERWISE;
- . END;
. . ELSE
- - SELECT ANYORDER;
- . - WHEN(RU_CTGY -~= CT_RU_CTGY)
. . - USAGE_SENSE = X'4011';
. . . WHEN(DR1I -= CT_DR1I | DR2I -~= CT_DR2I)
- B - USAGE_SENSE = X'4014°;
. . . WHEN (RU_CTGY = DFC & FI = -FMH)
- - - USAGE_SENSE = X'400F°*;
B . - WHEN (RU_CTGY = DFC & RQ_CODE -~= CT_DFC_RQ_CODE)
- . - USAGE_SENSE = X'4012°¢;
. - . WHEN(RU_CTGY = FMD & SCB.TYPE_OF_SESSION = LU_LU &
- - - SCB.FPM_HDR_USAGE = FM_HEADERS & RTI = POS & FI = FMH)
. - - USAGE_SENSE = X'400F';
- B - OTHERWISE;
. . END;
. END;
END;
RETURN (USAGE_SENSE);
END USAGE_CHECKS_NORMAL_RSP;
UPM_RES: PROCEDURE;
/*
r )
| FONCTION: THIS UPM HANDLES SENDING OF UNAVL AND AVL SIGNALS TO THE RESOURCE |
| FSM (FSM_RES, PAGE 5-87). !
L s
*/
/* NOT ARCHITECTED */
RETURN;
END UPM_RES;
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FSM_BSM_BIDDER:

FSM_DEFINITION CONTEXT(SCB),

MULTIPLE_ACTION_CODES(2),,,:
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/¥
r v
| FUNCTION: THIS FSM ENFORCES THE BRACKETS PROTOCOL FOR THE BIDDER. SEE
| "BRACKETS PROTOCOL™ ON PAGE 5-14 FOR PROSE DESCRIPTION. |
| |
| THE TWO PRIMARY STATES IN THIS FSM ARE: |
| 1
| . BETB (BETWEEN BRACKETS): THIS STATE INDICATES NO BRACKET IS |
| CURRENTLY BEING PROCESSED. ANY REQUEST CHAINS SENT OR RECEIVED
| IN THIS STATE (WITH THE EXCEPTION OF SOME DFC REQUESTS) HAVE |
| THE BBI (BEGIN BRACKET INDICATOR) SET. |
| |
| o INB (IN BRACKET): THIS STATE INDICATES A BRACKET IS CURRENTLY
| BEING PROCESSED. A REQUEST WITH BBI SET HAS PREVIOUSLY BEEN
| SENT OR RECEIVED TO BEGIN THE BRACKET. REQUEST CHAINS SENT IN
| THIS STATE DO NOT HAVE BBI SET. HOWEVER, THEY MAY HAVE EBI (END
| BRACKET INDICATOR) SET IF IT IS DESIRED THAT THE BRACKET BE
| ENDED. |
| |
| " THE REST OF THE STATES IN THIS FSM ARE TRANSITION STATES. |
| |
| - PEND_BB (PENDING SENDING BEGIN BRACKET): THIS STATE IS ENTERED
| WHEN A POSITIVE RESPONSE TO BID IS RECEIVED OR A POSITIVE |
| RESPONSE TO RTR IS SENT. IT MEANS THE BIDDER HAS BEEN GRANTED |
| THE RIGHT TO START A BRACKET (BY SENDING BB) . |
| |
| . PEND_INB (PENDING ENTERING IN-BRACKET STATE): THIS STATE IS |
| ENTERED WHEN THE BIDDER SENDS A BB REQUEST WHILE IN BETB. THE
| BIDDER IS REQUESTING PERMISSION TO BEGIN A BRACKET. PERMISSION |
| IS GRANTED (BY THE FIRST SPEAKER) WHEN A POSITIVE RESPONSE TO |
| THE BB REQUEST IS RECEIVED. THIS CAUSES A TRANSITION TO THE |
| IN-BRACKET STATE (INB). PERMISSION IS DENIED WHEN A NEGATIVE
| RESPONSE TO THE BB REQUEST IS RECEIVED. THIS CAUSES A
| TRANSITION BACK TO BETWEEN-BRACKETS STATE (BETB). |
| |
| ° PEND_TERM_S AND PEND_TERM_R (PENDING TFERMINATION OF THE |
| BRACKET) : THESE STATES ARE ENTERED FROM THE IN-BRACKET STATE
| (INB) WHEN A REQUEST CARRYING EB (END BRACKET) IS SENT OR |
| RECEIVED. THE BRACKET IS TERMINATED (TRANSITION MADE TO |
| BETWEEN-BRACKETS STATE (BETB)) IF THE END CHAIN REQUEST OF THE |
| EB CHAIN DID NOT ASK FOR DEFINITE RESPONSE OR, A POSITIVE |
| RESPONSE IS RECEIVED FOR THE EB CHAIN. THE BRACKET IS NOT |
| TERMINATED (TRANSITION MADE BACK TO IN-BRACKET STATE (INB)) I¥
| EB CHAIN IS CANCELED (USING DFC CANCEL REQUEST) OR A NEGATIV® |
| RESPONSE TO THE EB CHAIN IS RECEIVED. |
| |
| WHEN THE BRACKETS AND HALF-DUPLEX PLIP FLOP  PROTOCOLS (SEE |
{ "SEND/RECEIVE MODE PROTOCOLS"™ ON PAGE 5-12) ARE USED, A TIGHT |
{ COUPLING EXISTS BETWEEN THE FSM'S, FSM_BSM_BIDDER AND FSM_HDX_FF |
| (HALF-DUPLEX FLIP FLOF PSM, PAGE 5-84). A STRONG COORDINATION OF |
| THE STATES OF THESE TWO FSM'S IS NECESSARY. THE GENERAL RULES ARE:
| |
| . WHENEVER FSM_BSM_BIDDER IS IN BETWEEN-BRACKETS STATE (BETB), |
| FSM_HDX_FF IS IN ONE OF ITS CONTENTION STATES (CONT, CONT_SEND, |
| OR CONT_RCV). |
| |
| . WHEN FSM_BSM_BIDDER GOES TO IN-BRACKET STATE (INB), FSM_HDX_FF
| GOES TO SEND (SEND) OR RECEIVE (RCV) STATE. THE CDI BIT
| (CHANGE DIRECTION INDICATOR) DETERMINES WHETHER IT IS SEND OR
| RECEIVE STATE. |
| |
[l IN ORDER TO FOLLOW THESE RULES FSM_BSM_BIDDER TELLS FSM_HDX_FF WHEN |
| TC GO TO CONTENTION, SEND, AND RECEIVE STATES. THIS IS DONE BY {
| CALLING FSM_HDX_FF AND GIVING IT THE SIGNAL INPUTS BETB, INB_RCY, |
| AND INB_SEND. |
| |
| . BETB SIGNAL MEANS FSM_BSM_BIDDER IS GOING TO BETWEEN-BRACKETS |
| STATE (BETB) AND FSM_HDX_FF IS TO GO TO CONTENTION STATE
| (CONT) . NOTICE THAT THIS SIGNAL IS GIVEN TO PSM_HDX_FF ON END
| CHAIN REQUESTS. THIS IS BECAUSE THE CONTENTION STATE (CONT) |
| MUST BE ENTERED ONLY WHEN BETWEEN SENDING OR RECEIVING CHAINS. |
| |
| . INB_SEND SIGNAL MEANS FSM_BSM_BIDDER IS GOING TO IN-BRACKET
| STATE (INB) AND FPSM_HDX_FF IS TO GO TO SEND STATE (SEND). |
| |
| . INB_RCV SIGNAL MEANS FSM_BSM_BIDDER IS GOING TO IN-BRACKET |
| STATE (INB) AND FSM_HDX_FF IS TO GO TO RECEIVE STATE (RCV). |
| |
| NOTE: RECEIVED  AND SENT RESPONSES  COME TO THIS FSM'  FROM
| FSM_CONTROL_BSM_RSP_SEND (PAGE 5-74) AND FSM_CONTROL_BSM_RSP_RCV
| (PAGE 5-73). THESE FSM'S ALLOW RESPONSES TO COME TO FSM_BSM_BIDDER
| ONLY WHEN THE RESPONSE IS FOR THE CURRENT CHAIN AND THE LAST REQUEST
| OF THE CURRENT CHAIN HAS BEEN SENT OR RECEIVED. THESE CONTROL FSM'S |
| RELIEVE FSM_BSM_BIDDER FROM HAVING STATES TO REMEMBER WHEN A
| NEGATIVE RESPONSE IS RECEIVED WHILE IN THE MIDDLE OF SENDING A |
| CHAIN. |
f |
| REPERENCED BY THE FOLLOWING PROCEDURE(S) : 1
{ DEQUEUE. Q_TC_TO_DFC PAGE 5-40 i
| FSM_HDX_FF PAGE 5-84 ]
L 1,
*/



T v

H STATE NAMES---—- > BETB | INB | PERD | PEND | PEND | PEND |
| | | | BB | INB | TERM_R | TERM_S |
{ INPOT 1o |2 | 3 1 8 ! s 16 \
+ + + + + + { |
{ S,RQ,PMD|LUSTAT, BB, EB 1 - 1> | 1 1>(5) 1 > 1 >) |
H h . . ! M N K
| S,RQ,FHD|LUSTAT, BB,~EB, RQD, CD | & 1>(5) 1 2(IR) | >(S) | >(5) | >(5) |
{ S,RQ,PHD|LUSTAT, BB,~EB, RQD,~CD | 4 155) 1 2¢IS) 155 135 1> |
| S,RQ,FMD|LUSTAT, BB,~EB, ~BQD, CD | >(S) 1 >(5) | 2(IR) | >(5) | >(5) | >(5 |
| S,RQ,FPHMD|LUSTAT, BB,~EB, EC,~RQD,~CD | >(5) I >(s) 1 2(Is) | >(9) I >(5) | >(s) |
| S,RQ,FHMD + BB,-EB, ~EC () 1 >(s) | 1 >(s) I >(9)  >(9) |
! ! ! ! ! N ! !
¢ }

| S,RQ, FMD|EBDFC ,~BB, EB, RQD 1309 1 6,1(B) 1> [ >(5 | > | >) |
| S,RQ, PMD|EBDEC ,~BB, EB, EC ,~RQD 1365 1 1B 158 1565 1> | >5) |
| S,RQ,CANCEL v EB I >(s) | 1(B) I >(9) 4 >(9) I >(s) 1 1(B) |
{ S,RQ, FHD +~BB, EB, ~EC t >(s) | 6,1 1 >(5) I >(5) 1 >(s) I >(5) |
! ! ! ! H H ! N
¢ + ' } + } + ¥
| S.,RQ,FMD +~BB,~EB, BC I >(s) | - I >(s) t >(9) | >(s) 1 >(s) |
{ S,RQ,FMD v -~BC, RQD, CD { =(B) | I 2(IR) | - I >(s) I - |
| S,RQ,FMD . -~BC, RQD,~CD | —-(B) | - | 2(Is)y | - I >(s) I - |
| S,RQ,FMD . -~BC, -RQD, CD | =(B) | | 2(IR) (| >(S) I >(s) | 1(B) |
| S.RQ, FMD , ~BC, EC,~RQD,~CD | -(B) | - 12(IS) 1 >5(5 | >(5) 1 1(B)

' + 3 1 ' + + §
| SeRQ,CANCEL  ,  -EB, cD | -8 | - 1 2¢am) |1 1> | 2

| S,RQ,CANCEL ~EB, ~CD | =(B) (= 1 2(Is) (| 1 | >(s) |2

| s,RQ,BID | - 1 >(s) I >(s) 1 >(s) t >(s) 1 >(s) |
{ S,RQ,OTHERDFC ,-BB,-EB V- |- I - I >(s) I >(s) 1 >(3) |
! ! ! ' ! h H H
| R, +BSP, PHD|LUSTAT,CT ( BB,~EB, CD) |- H |- | 2Ry | - |- (
| R,+BSP, FND|LUSTAT,CT( BB,~EB,~CD) V- |- |- 1 2¢15) | - |- 1
| B,-BSP, FHD|LUSTAT,CT( BB,~EB) V- 0 - i - 1A V- V- \
| R,+RSP,-BID +CT(~BB, EB) I - 1 - |- [ | - { 1(B) i
| Ry-BSP,~BID ,CT(~BB, EB) |- |- i - P- |- P2 f
| R,+RSP, BID 13 |- - i - i - |- 1
H ! H ! ! ' ! !
t ¥ ¢ + + 4 ¢ i
{ R,RQ,FND| LUSTAT, BB, EB |- ' - | - |- 1 >(® [ -0

! ! ! H H ' ! .
| R,RQ, FMD|LUSTAT, BB,~EB, CD | 2(IS) | >(R) | >(® | 2(IS) | >(&) | >y |
| R,RQ, FMD|LUSTAT, BB,~EB, EC, ~CD | 2(TR) | >(B) | >(B) | 2(IR) | >(R) | >@®) |
| R,RQ, FMD|LUSTAT, BB,~EB, ~EC | 2¢ZR) | >(R) | >(R) | 2(IR) | >(R) 1| >(R) |
L i 1. 1 1 . 4 .|
¢ + ' + + ' t i
{ R,RQ,FMD{EBDFC ,-BB, EB, RQD I (0 I 5,1(B) | >(R) | -(C) | >(R) I =(C) 1
{ R,RQ,FMD| EBDFC ,-BB, EB, EC,-~RQD I -(C) | 1(B) 1 >(’) I -(© I >(R [ (] !
! R,RQ,CANCEL . EB I -0 1 1(B) I >(R) I -(C) | 1(B) I -(© |
| R,RQ,FMD ,~BB, EB, -EC I =0 I 5,1 | >(®) 1 -(© I >(R) [ () |
b ' : ' + + ' 4
| R,RQ,FMD »~BB,~EB, BC | -(@©) | - | >(R) I = | >((®) I -(© |
| R,RQ,FMD . -BC, RQD T S i - 1 -0 |- |- 1
| R,RQ,FMD v ~BC, EC,-RQD { -(B) |\ - | - I =(0) | (B [ |
| R,RQ,CANCEL . -~EB | =(B) |- | t -(C) I 2 |- |
| R,RQ,RTR 1 - I =(Q) | -(©) 1 -(©) 1 >(R) t =(0) |
{ RyRQ,OTHERDFC ,-BB,~EB V- P - |- | - | >R | - ]
¢ + + + + t + i
| S,+RSP,-~RTR,CT (~BB, EB) |- |- |- |- P 1m - '
| Sy-RSP,~RTR,CT(~BB, EB) P - V- V- y - ' |- '
| S,+RSP, RTR '3 |- |- |- |- |- ]
L 1 I IS 1 1. 41 1
¢ 4 3 + + ' + i
| 'RESET_BETB' /% FROM DFC_RESET #/ | - i ) HE |1 i ]
| 'RESET_INB' ,* FROMN DPC_RESET */ |2 |- |2 {2 P2 |2 |
", A i A L A 1 :
F v 4
| MULTIPLE_ACTION_CODE | DETERMINING CONDITION 1
i 4 4
1 1 | SCB.BRKT_TERM_RULE=CONDITIONAL \
L 4. 1
\ 2 | SCB.BRKT_TERM_RULE=UNCONDITIONAL 1
! H !
H H
L v L]
| OUTRUT | FUNCTION )
| CODE | i
¢ + q
{ B | CALL #FSM_HDX('BETB'); /% PAGE 5-82 TO PAGE 5-84 /1
L i - i
{ C | IP SDI=~SD & #PSM_CHAIN_RCV~=PURGE THEN /% PAGE 5-72 */ |
{ { CALL CHANGE_MU_TO_EXR (X'080B") ; /% BRACKET CONTENTION ERROR */
L. L 4
| IR | CALL #FPSM_HDX('INB_RCV'); /% PAGE 5-82 TO PAGE 5-84 /|
H H )
| IS | CALL #PSM_EDX (*INB_SEND'); /% PAGE 5-82 TO PAGE 5-84 *
! ! !
{ S rSBND_CHBCK_SanB=X'2003': /% BRACKET STATE ERROR *x/ i
H ! :
| R | RECEIVE_CHECK_SENSE=K'20031; /* BRACKET STATE ERROR */ |
. A J

END

FSM_BSM_BIDDER;
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FSM_BSM_FSP: FSM_DEFINITION CONTEXT(SCB),

MULTIPLE_ACTION_CODES (2) sess

FUNCTION:

NOTE:

REFERENCED

THIS FSM ENFORCES THE BRACKETS PROTOCOL FOR THE FIRST SPEAKER. SEE
"BRACKETS PROTOCOL™ ON PAGE 5-14 FOR PROSE DESCRIPTION.

THE TWO PRIMARY STATES IN THIS FSM ARE:

e BETB (BETWEEN BRACKETS): THIS STATE INDICATES NO BRACKET IS
CURRENTLY BEING PROCESSED. ANY REQUEST CHAINS SENT OR RECEIVED
IN THIS STATE (WITH THE EXCEPTION OF SOME DFC REQUESTS) MUST
HAVE THE BBI (BEGIN BRACKET INDICATOR) SET.

. INB (IN BRACKET) : THIS STATE INDICATES A BRACKET IS CURRENTLY
BEING PROCESSED. A REQUEST WITH BBI SET HAS PREVIOUSLY BERN
SENT OR RECEIVED TO BEGIN THE BRACKET. REQUEST CHAINS SENT IN
THIS STATE DO NOT HAVE BBI SET. HOWEVER, THEY MAY HAVE EBI (END
BRACKET INDICATOR) SET IF IT IS DESIRED THAT THE BRACKET BE
ENDED.

THE REST OF THE STATES IN THIS FSM ARE TRANSITION STATES.

° PEND_BB (PENDING SENDING BEGIN BRACKET): THIS STATE IS ENTERED
WHEN A POSITIVE RESPONSE TO BID IS SENT OR A POSITIVE RESPONSE
TO RTR IS RECEIVED. IT MEANS THE BIDDER HAS BEEN GRANTED THE
RIGHT TO START A BRACKET (BY SENDING BB) .

. PEND_INB (PENDING ENTERING IN-BRACKET STATE): THIS STATE IS
ENTERED WHEN THE FIRST SPEAKFR RECEIVES A BB REQUEST WHILE IN
BETB. THE BIDDER IS REQUESTING PERMISSION TO BEGIN A BRACKET.
PERMISSION IS GRANTED (BY THE FIRST SPEAKER) BY SENDING A
POSITIVE RESPONSE TO THE BB REQUEST. THIS CAUSES A TRANSITION
TO THE IN-BRACKET STATE (INB). PERMISSION IS DENIED BY SENDING
A NEGATIVE RESPONSE TO THE BB REQUEST. THIS CAUSES A TRANSITION
BACK TO BETWEEN-BRACKETS STATE (BETB) .

° PEND_TERM_S AND PEND_TERM_R (PENDING TERMINATION OF THE
BRACKET) : THESE STATES ARE ENTERED FROM THE IN-BRACKETS STATE
(INB) WHEN A  REQUEST CARRYING EB (END BRACKET) IS SENT OR
RECEIVED. THE BRACKET IS TERMINATED (TRANSITION MADE TO
BETWEEN-BRACKETS STATE (BETB)) IF THE END CHAIN REQUEST OF THE
EB CHAIN DID NOT ASK FOR DEFINITE RESPONSE OR, A POSITIVE
RESPONSE IS RECEIVED FOR THE EB CHAIN. THE BRACKET IS NOT
TERMINATED (TRANSITION MADE BACK TO IN-BRACKET STATE (INB)) IF
EB CHAIN IS CANCELED (USING DFC CANCEL REQUEST) OR A NEGATIVE
RESPONSE TO THE EB CHAIN IS RECEIVED.

WHEN THE BRACKETS AND HALF-DUPLEX FLIP FLOP PROTOCOLS (SEE
“SEND/RECEIVE MODE PROTOCOLS"™ ON PAGE 5-12) ARE USED, A TIGHT
COUPLING EXISTS BETWEEN THE FSM'S, FSM_BSM_FSP AND FSM_HDX_FF
(HALF-DUPLEX FLIP FLOP FSM, PAGE 5-84). A STRONG COORDINATION OF
THE STATES OF THESE TWO FSM'S IS NECESSARY. THE GENERAL RULES ARE:

. WHENEVER FSM_BSM_FSP IS 1IN BETWEEN BRACKETS STATE (BETB),
FSM_HDX_FF IS IN ONE OF ITS CONTENTION STATES (CONT, CONT_SEND,
OR CONT_RCV).

° WHEN FSM_BSM_FSP GOES TO IN-BRACKET STATE (INB), FSM_HDX_FPF
GOES TO SEND (SEND) OR RECEIVE (RCV) STATE. THE CDI BIT
(CHANGE DIRECTION INDICATOR) DETERMINES WHETHER IT IS SEND OR
RECEIVE STAIE.

IN ORDER TO FOLLOW THESE RULES FSM_BSM_FSP TELLS FSM_HDX_FF WHEN TD
GO TO CONTENTION, SEND, AND RECEIVE STATES. THIS IS DONE BY CALLING
FSM_HDX_FF AND GIVING IT THE SIGNAL INPUTS BETB, INB_RCV, AND
INB_SEND.

. BETB SIGNAL MEANS FSM_BSM_FSP IS GOING TO BETWEEN-BRACKETS
STATE (BETB) AND FSM_HDX_FF IS TO GO TO CONTENTION STATE
(CONT). NOTICE THAT THIS SIGNAL IS GIVEN TO FSM_HDX_FF ON END
CHAIN REQUESTS. THIS IS BECAUSE THE CONTENTION STATE (CONT
MUST BE ENTERED ONLY WHEN BETWEEN SENDING OR RECEIVING CHAINS.

. INB_SEND SIGNAL MEANS FSM_BSM_FSP IS GOING TO IN BRACKET-STATE
(INB) AND FSM_HDX_FF IS TO GO TO SEND STATE (SEND).

o INB_RCV SIGNAL MEANS FSM_BSM_FSP IS GOING TO 1IN BRACKET-STATE
(INB) AND FSM_HDX_FF IS TO GO TO RECEIVE STATE (RCV).

RECEIVED  AND SENT  RESPONSES  COME TO  THIS FSM  FROM
FSM_CONTROL_BSM_RSP_SEND (PAGE 5-74) AND FSM_CONTROL_BSM_RSP_RCV
(PAGE 5-73). THESE FSM'S ALLOW RESPONSES TO COME TO FSM_BSM_FSP
ONLY WHEN THE RESPONSE IS FOR THE CURRENT CHAIN AND THE LAST REQUEST
OF THE CURRENT CHAIN HAS BEEN SENT OR RECEIVED. THESE CONTROL FSM'S
RELIEVE FSM_BSM_FSP FROM HAVING STATES TO REMEMBER WHEN A NEGATIVE
RESPONSE IS RECEIVED WHILE IN THE MIDDLE OF SENDING A CHAIN.

BY THE FOLLOWING PROCEDURE(S) :
FSM_HDX_FF PAGE 5-84
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r v Y v T v v
| STATE NAMES —~—--- | BETB | INB | PEND | PEND | t i
| | | | BB | INB [ B 1
| INPUT [ - {2 I3 [ i ¢ {
+ + + : t R |
| S,RQ,FMD{LUSTAT, BB, EB [ 1 >(s) I >() 1 >(s) t >{5 ! |
F 1 + + + 0 + i
| S,RQ,FMD| LUSTAT, BB,-EB, CD | 2(IR) | >(S) 1 >(s) t >(S) [ I !
| S,RQ, FMD|LUSTAT, BB,-EB, EC, ~CD | 2(IS) | >(S) 1 >(S) 1 >(5) i >(s) [ t
| S,RQ,PMD|LUSTAT, BB,-EB, -~EC I 2(IS) | >(S) 1 >(S) I >(S) 1 >(S) [ 1
+ + t + + { =t 1
| S,RQ, FMD|EBDFC ,-~BB, EB, RQD 1 >(5) 1 6,1(B) | >(5) 1 >(5) t>(S) § o 1
| S,RQ,FMD|EBDFC ,~BB, EB, EC,—~RQD I >(s) t 1(B) i >(s) 1 >(5) 1 >(s) i §
| S,RQ,CANCEL ' EB 1 >(s) | 1(B) 1 >(5) 1 >(S) P >(S) i 1
| S,RQ,FMD +»~BB, EB, ~EC I >(s) 16,1 1 >(s) 1 >(s) 1 >(3) § !
. 1 1 4 { i (3 4
5 t t + + } + i
\ S,RQ,FMD ,~BB,~EB, BC 1 >(S) - 1 >(9 1 >3 L > i !
{ S,RQ,FMD v -~BC, RQD 1 -(B) | - 1 >(s) t - t >1(s) | i
| S,RQ,FMD v -~BC, EC,-RQD I -(B) ' - 1 >(9) |- I >(5) i |
| S,RQ,CANCEL ’ -~EB | -(B) - i >(5) - I >(s) { !
| S,RQ,RTR | - I >(9) 1 >(5) 1 >(s) I >3 i |
| S,RQ,OTHERDFC ,-~BB,-~EB 1 - [ | - 1 >(9) i >Ks) 1 t
t 4 + + + $ + {
| R,+RSP,-~RTR,CT (~BB, EB) I - - - - | - i |
| R,~RSP,-~RTR,CT (~BB, EB) - [ 1 - | - I - i 1
| R,+RSP, RTR 13 |- | - |- [ - i
t + ¥ + ) + { {
| R,RQ,FMD|LUSTAT, BB, EB V- 1 =(Cc2) 1 1 I >(R 1 >Ry 1 -y 1
t + t + + + : 4
|\ R,RQ,FMD|LUSTAT, BB,-EB, RQD, CD | &4 1 =(C2) | 2(IS) | >(®) P> (R { -(Cclh |
| R,RQ,FMD| LUSTAT, BB,-EB, RQD,~CD | 4 I -(C2) | 2(IR) | >(R) 1 >(R) i o-(ch 1
| R,RQ,FMD|LUSTAT, BB,-EB, =RQD, CD | >(R) I =(C2) | 2(IS) | >(R) i >{(R) | =@y
\ R,RQ, FMD|LUSTAT, BB,~EB, EC,~RQD,~CD | >(R) I -(C2) | 2(IR) | >(R) P O®y [ (ok B
| R,RQ, FMD » BB,~EB, -~EC |4 | -(c2) | - I >(R) > [ (S ) I
¢ -+ + + + { ! i
| R,RQ, FMD|EBDFC ,-~BB, EB, RQD I -(C1) | 5,1(B) | >(R) 1 >{R) 1 >R P -
\ R,RQ,FMD|EBDFC ,~BB, EB, EC ,~RQD I -(C1) { 1(B) 1 >(R) 1 >(R) [y 6] [EER (k)
+ R,RQ,CANCEL . EB I -(C1)y | 1(B) I >(R) I >(R) i 1(B) [ (o) I
| R,RQ,FMND +,~BB, EB, ~EC I -1y 1 5,1 1 >(R) I >(R) [ P-{cn
1 1 i i 4 2. 3, I}
¢ + ¢ + t b + {
| R,RQ,FMD «-BB,~EB, BC 1= |- I >(R) I >®) to>{R to-(Ch
| R,RQ, FMD v -BC, RQD, CD { -(B) |- I 2(xsy | - - P i
| R,RQ,FMD ' -BC, RQD,~CD | -(B) [ | 2(IR) | - [ [ i
| R,RQ,FMD . ~BC, ~RQD, CD | -(B) 1 - | 2(IS) | >(R) 1 1(B) [ !
| R,RQ, FMD v ~BC, EC,-~RQD,~CD | ~-(B) | I 2(IR) | >(®y (B RSN [ i
L 1 1 1 i kS 4 4
A\l T A T L ¥ T v
| R,RQ,CANCEL ’ -~EB, CD | -(B) [ 1 2(Is) 1 1 P2 i - i
| BR,RQ,CANCEL -EB, ~CD | -(B) | - i 2¢IRy | 1 I 2 P - |
| R,RQ,BID - I -2 - I >(R) I >R Po-(cty
| R,RQ,OTHERDFC ,-~BB,-~EB |- t - | - I >(R) i >R P 1
[ + + + + ¥ 4 4
| S¢+RSP,FMD|LUSTAT,CT( BB,~EB, CD) | - (= |- 1 2(IS) | - P - {
| S,+RSP,FMD|LUSTAT,CT( BB,~EB,-CD) - |- |- | 2(IR) | - { - [
| S,-RSP,FMD|LUSTAT,CT( BB,-~EB) 1~ 1 - | - i1 | P~ 1
| S,+RSP,~BID +CT(~BB, EB) | - [ - - | (B} P {
{ S,~RSP,~BID +CT(~BB, EB) V- - [ - 12 I I
| S,+RSP, BID 13 [ | - [ [ P {
t + t + + + + -4
| 'RESET_BETB' /* FROM DFC_RESET */ | - (] [ 11 [ (] i
| *RESET_INB' /% FROM DFC_RESET */ 12 [ 12 t 2 2 P2 {
: i ' 1 ! A, A, ‘6
[ -+ 4
| MULTIPLE_ACTION_CODE | DETERMINING CONDITION 1
[ [l .
LE T L]
| 1 | SCB.BRKT_TERM_RULE=CONDITIONAL 1
M + 4
v Al A
| 2 | SCB.BRKT_TERM_RULE=UNCONDITIONAL i
'r L =
L i
v T Al
{ OUTPUT | FUNCTION t
| CODE | |
F + 4
| B | CALL #FSM_HDX ('BETB'); /% PAGE 5-82 TO 5-84 %/
N N N
I + {
| [of] } IF SDI=-~SD & #FSM_CHAIN_RCV-~=PURGE THEN /* PAGE 5-72 ®/ |
| | CALL CHANGE_MU_TO_EXR (X'080B') ; /% BRACKET CONTENTION ERROR /g
L L 4
v v Al
] c2 | IF SDI=~SD & #FSM_CHAIN_RCV-~=PURGE THEN /* PAGE 5-72 ®/
\ | CALL CHANGE_MU_TO_EXR (X'08137); /% THE RESPONSE TO THIS EXR MAY BE */
1 | /% EITHER 0813 (REJECT-NO RTR) OR 0814 /0

1 /* (REJECT-RTR). /|

. 3

+ . i
IR | CALL #FSM_HDX('INB_RCV'); /* PAGE 5-82 TO 5-84 */

. 1

. T v
| 15 | CALL #PSM_HDX ('INB_SEND'); /% PAGE 5-82 TO 5-84 ®/
} } 4
t + i
| ] | SEND_CHECK_SENSE=X'2003¢; /* BRACKET STATE ERROR %/ |
t i i
r + 4
| R { RECEIVE_CHECK_SENSE=X'2003"'; /* BRACKET STATE ERROR %/
L L. i}

ND FSM_BSM_FSP;
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FSM_CHAIN_RCV:

FSH_DEFINITION CONTEXI(SCB);

/*
r 1
| FONCTION: TO ENFORCE THE CHAINING PROTOCOL FOR RECEIVED CHAINS. SEE "CHAINING ]
| PROTOCOL" ON PAGE 5-8 FOR PROSE DESCRIPTION. THE STATES ARE: ]
i [
| . BETC (BETWEEN-CHAINS STATE) : MEANS NOT CURRENTLY IN THE PROCESS [
| OF RECEIVING A CHAIN. THE NEXT REQUEST RU RECEIVED MUST HAVE [
| THE BEGIN CHAIN INDICATOR (BCI) SET. ]
| ]
| . INC (IN-CHAIN STATE): MEANS CURRENTLY INK THE PROCESS OF 1
| RECEIVING A CHAIN. THE CHAIN IS ENDED WHEN A REQUEST RU WITH |
| THE END CHAIN INDICATOR (ECI) SET IS RECEIVED. |
| |
| . PURGE (PURGING-CHAIN STATE): MEANS HAVE SENT A NEGATIVE ]
i RESPONSE WHILE IN THE PROCESS OF RECEIVING A CHAIN. THIS STATE ]
| IS USED TO PURGE (DISCARD) THE REMAINING REQUESTS IN THE CHAIN. [
| PURGING STOPS WHEN A REQUEST RU WITH EC IS RECEIVED. SEE 1
| RCV_DISCARD_CHECKS PROCEDURE ON PAGE 5-54. |
| I
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| FSM_CONTROL_HDX_RSP_SEND_ERP_IM PAGE 5-80 [
1 FSM_HDX_CONT_WINNER PAGE 5-83 ]
i FSM_HDX_FF PAGE 5-84 ]
| FSM_RES PAGE 5-89 ]
L H
*/
- v + v ]
| STATE NAMES—--—-— >| BETC | INC | PURGE |
| INPUTS i 01 i 02 | 03
¢ + + + 1
| R,RQ,~CANCEL, BC, EC I - I >(R) | >(®) 1
| R,RQ,~CANCEL, BC,-~EC 12 I >(R) | >(R) |
| R,RQ,~CANCEL,~BC, EC I >(®) 11 11 |
{ R,RQ,~CANCEL,-BC,~EC { >(B) 1 - 1 - [}
5 + t + —
| R,RQ, CANCEL I >(@® 11 |1 |
¢ + + + 4
| S,~RSP,TO_CURRENT_CHAIN [ I3 |- |
— + + { i
| "RESET' /% FROM DFC_RESET */ |- 1 11 |
= 4. i i 4
| |
s ]
; v {
| OUTPUT | FUNCTION ]
| CODE | 1
t + 4
| R | RECEIVE_CHECK_SENSE=X'2002"';/% CHAINING ERROR */ |
L L H
END FSM_CHAIN_RCV;
FSM_CHAIN_SEND: FSM_DEFINITION CONTEXT(SCB);
/*
r L
| FUNCTION: TO ENFORCE THE CHAINING PROTOCOL FOR SENDING CHAINS. SEE "CHAINING |
| PROTOCOL" ON PAGE 5~8 FOR PROSE DESCRIPTION. THE STATES ARE: ]
{ L}
i . BETC (BETWEEN-CHAINS STATE): MEANS NOT CURRENTLY 1IN THE i
| PROCESS OF SENDING A CHAIN. THE NEXT REQUEST RU SENT MUST HAVE [
1 THE BEGIN CHAIN INDICATOR (BCI) SET. 1
| )
| . INC (IN-CHAIN STATE): MEANS CURRENTLY IN THE PROCESS OF |
| SENDING A CHAIN. THE CHAIN IS ENDED WHEN A REQUEST RU WITH THE |
| END CHAIN INDICATOR (ECI) SET IS SENT. |
L I ]
*/
[ v - v
| STATE NAMES-~--- >| BETIC | INC |
| INPUTS 1 o1 1 02 |
¢ + + 4
| S,RQ,~CANCEL, BC, EC | - 1 >(5) ]
| S.RQ,~CANCEL, BC,-EC | 2 1 >(5) |
| S,RQ,~CANCEL,~BC, EC 1 >(5) | ]
| S,RQ,~CANCEL,~BC,~EC I >(S) (B
¢ + + {
| S,RQ, CANCEL I >(9) 11 1
5 + + 1
| YRESET' /* FROM DFC_RESET */ |- 11
¢ 4 L 4
| |
3 v 1
| OUTPUT | FUNCTION ]
| CODE | |
F : 1
1 S | SEND_CHECK_SENSE=X'2002'; /% CHAINING ERROR %/ |
H L H

END

5-72
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PSH_CONTROL_BSM_RSP_RCV: FSM_DEFINITION CONTEXT(SCB);

/‘
r v 8]
] PUNCTION: TO PASS RESPONSES TO THE BRACKET STATE MANAGER \
\ RESPONSES ARE PASSED TO BSM ONLY WHEN TWO CONDITIONS ARE SATISFIED:
] 1) THE END CHAIN REQUEST HAS BEEN SENT AND 2) THE RESPONSE IS TO THE H
| CURRENT CHAIN (NOT TO A PREVIOUS CHAIN). ALL POSITIVE AND NEGATIVE \
1 RESPONSES TO THE CURRENT CHAIN ARE PASSED TO #PSH_BSH, \
| CHANGES ARE NOT MADE ON ALL OF THEN. THIS PSM MAY POLLOW A i
| CALL TO #PSM_BSH AND MAY REINVOKE #FSM_BSH. 1
: ;
*/
. . v . .
i STATE NAMES----- >| RESET | INC | RSP |
| | | | BRCYD |
| INPUTS 11 12 13 N
' ¥ : : i
| S,RQ,~EC {2 | | B |
| S,RQ, EC - 11 a3
¢ + ! ' 4
| R,+BSP,TO_CURRENT_CHALN 1 -1 | - | - h
| R,~RSP,TO_CURRENT_CHAILN { -(A) | 3A2) | -
H M H H K
v : ' + + q
{ 'RESET' /% FROM DFC_RESET */ M- R} R 1
‘ N H : H
| |
. H
! v q
| OUTPUT | PONCTION \
| CODE | N
+ t 4
| A1 | CALL #FSM_BSH; /* PAGE 5-68 OB 5-70 */
' ' H
i
| A2 | SNC_BSM_RCVD=SNC; /% SAVE THE SENSE */
N : h
i
| A3 | MU_PTR_SAVE=NU_PTR; /% SAVE CURRENT MSG UNIT PTR */ |
| | CREATE NU; /* CREATE A TENPORARY MSG UNIT %/ |
1 { MUCB.DIRECTION=RECEIVE; |
i { RRI=RSP; /% BUILD A ... */ |
| | RU_CTGY=PHD; 7% -.. RSP IN ... *7
\ | RTI=NEG; /¥ <.. TEMPORARY ... */ |
| | SDI=SD; /% ... MSG ONIT */ )
\ | SNC=SNC_BSM_RCVD; 7% USE SAVED SENSE */ |
\ { CALL #FSM_BSH; 7% CALL BSM WITH TEMPORARY RSP */ |
| | /* (PAGE 5-68 OR 5-70) */ |
i | DISCARD MU; 7% DISCARD TEMPORARY RSP 7
1 | MU_PTR=MU_PTR_SAVE; ,* RESTORE CURRENT NSG UNIT  #/ |
. A H
END FSM_CONTROL_BSM_RSP_RCY;
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PSM_CONTROL_BSM_RSP_SEND: FSM_DEFINITION CONTEXT(SCB) ;

MU_PTR=MU_PTR_SAVE; /* RESTORE CURRENT MSG UNIT */

/t

r Al

] FUNCTION: TO PASS RESPONSES TO THE BRACKET STATE MANAGER ' (BSM) FSM. THE |

i RESPONSES ARE PASSED TO BSM ONLY WHEN TWO CONDITIONS ARE SATISFIED: |

i 1) THE END CHAIN REQUEST HAS BEEN RECEIVED AND 2) THE RESPONSE IS TO |

1 THE CURRENT CHAIN (NOT TO A PREVIOUS CHAIN). ALL POSITIVE AND

i NEGATIVE RESPONSES TO THE CURRENT CHAIN ARE PASSED TO #FSM_BSM, BUT

| STATE CHANGES ARE NOT NMADE ON ALL OF THEM. THIS PSM MAY FOLLOW A |

| DIRECT CALL TO #FSM_BSM AND MAY REINVOKE #FSM_BSH.

v H
*/

r T T + "

] STATE NAMES----- >| RESET | INC | RSP |

| | | | SERT |

| INPUTS 11 12 |13 |

¢ t t + {

| R,RQ,-EC 12 |- |- |

| R,RQ, EC I - 11 I 1(A3) |

L . H H N

L Al T Bl Al

| S,+RSP,TO_CURRENT_CHAIN | -(a1) | - | - |

| S,~RSP,TO_CURRENT_CHAIN | =(A1) | 3(a2) | -

i s 4 i ]

+ + + + 4

| 'RESET' /% FROM DFC_RESET */ |- i1 i1

i H H M 1

| |

H N

v T v

| OUTPUT | FUNCTION ]

| CODE | |

} + i

1 a1 | CALL #FSM_BSN; /* PAGE 5-68 OR 5-70 x/ |

i i 4

3 + J

| A2 | SNC_BSM_SENT=SNC; /% SAVE THE SENSE */

' ' H

r $ |

| A3 | MU_PTR_SAVE=MU_PTR; ,* SAVE CURRENT NSG UNIT PTR */ |

| | CREATE MU; /% CREATE A TEMPORARY MSG UNIT #*/ |

| | MUCB.DIRECTION=SEND; |

| { RRI=RSP; /% BUILD A ... */ |

| | RU_CTGY=FMD; /% «<. RSP IN ... */ |

| | RTI=NEG; /* ... TEMPORARY ... */ |

| { SDI=SD; /* <. MSG UNIT */ |

| | SNC=SNC_BSM_SENT; /% USE SAVED SENSE */

| | CALL #FSM_BSH; /% CALL BSM WITH TEMPORARY RSP */ |

| | /* (PAGE 5-68 OR 5-70) */ |

| | DISCARD MU; /* DISCARD TEMPORARY RSP */

| | |

¢ . N

END FSM_CONTROL_BSM_RSP_SEND;
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FSM_CONTROL_HDX_RSP_RCV: FSM_DEFINITION CONTEXT (SCB);

CREATE MU;
MUCB.DIRECTION=RECEIVE
RRI=RSP;

RU_CTGY=FMD;

RTI=NEG;

SDI=SD;
SNC=SNC_HDX_RCVD;

CALL #FSM_HDX;

DISCARD MU;

/* CREATE A TEMPORARY MSG NNIT */

;/% SET DIRECTION AS RECEIVE  */
/* BUILD A ... */
/¥ <<. RSP IN ... */
/* ... TEMPORARY ... */
/* ... MSG UNIT */
/¥ USE SAVED SENSE */
/% FSM GETS TEMP RSP */
/* (PAGE 5-82 TO 5-84) */
/* DISCARD TEMPORARY RSP */

/* RESTORE CURRENT MSG UNIT x/

Vad
- Al
| FUNCTION: TO PASS RESPONSES TO THE HALF-DUPLEX MANAGER PSM (#FSM_HDX). THE |
| RESPONSES ARE PASSED TO #PSM_HDX ONLY WHEN BETWEEN CHAINS. I.E., ]
| #PSM_HDX NEVER GETS A RESPONSES WHILE 1IN THE MIDDLE OF A CHAIN. |
| ONLY NEGATIVE RESPONSES ARE PASSED TO #FSM_HDX. STATE CHANGES ARE |
| NOT NECESSARILY MADE BY #FPSM_HDX ON ALL THE NEGATIVE RESPONSES. |
| POSITIVE RESPONSES ARE NOT PASSED TO #FSM_HDX BECAUSE NO STATE [
| CHANGES ARE EVER MADE ON THEM. THIS FSM MAY FOLLOW A DIRECT CALL TO
| #FSM_HDX AND MAY REINVOKE #FSN_HDX. |
| !
| REFERENCED BY THE FOLLOWING PROCEDURE(S): |
{ FSM_HDX_FF PAGE 5-88 |
L. '}
*/
r v v + )
| STATE NAMES----- >] RESET | INC | RSP
| | | | RCYD |
| INPUTS [ 12 i3 |
F + + + {
| S,RQ,~EC |2 I - I -
| S,RQ, EC | 11 | 1(a3) |
¢ - + + + 4
| R,~RSP,~(CT (BB)&CT (EB)) I =AY | 32 | - |
L 3 4 4 4
+ + + . 4
t 'RESET' /* FROM DFC_RESET */ | - 11 11 |
. M N H N
[ {
| [
k- ]
[ {
| OUTPUT | FUNCTION
| CODE |
t 1
| A1 CALL #FSM_HDX; /* PAGE 5-82 TO §CASF13 */ |
1 h
L 1
[ V] SNC_HDX_RCVD=SNC; /* SAVE THE SENSE */ |
: .
+ {
{ A3 MU_PTR_SAVE=MU_PTR; /* SAVE CURRENT MSG UNIT PTR */ |
| |
| |
| i
| |
| |
| |
| |
| |
| I
| |
| |
H

T
|
|
N
+
|
+
+
|
4
+
|
|
|
|
|
|
|
I
|
|
|
|
L

MU_PTR=MU_PTR_SAVE;

END FSM_CONTROL_HDX_RSP_RCV;
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PSM_CONTROL_HDX_RSP_RCV_ERP_DL: FSM_DEFINITION CONTEXT (SCB);

/* NOTE: THIS CONDITION DETECTED AS SEND ERROR BY FSM_CHAIN_SEND (PAGE 5-72) */

END FSM_CONTROL_HDX_RSP_RCV_ERP_DL;

5-76 SNA FORMAT AND PROTOCOL REFERENCE MANUAL

Vd
" ]
| FUNCTION: TO IDENTIFY THE ERP SYNCHRONIZATION EVENT (THE RESPONSE TO CHASE) |
| THAT MARKS THE POINT AT WHICH THE HDX FSM IS TO MAKE ITS ERP [}
[} TRANSITION. WHEN THE EVENT OCCURS, THIS FSM CALLS FSM_HDX_FF TO |
| CAUSE THE ERP TRANSITION. WHEN A NEGATIVE RESPONSE HAS BEEN |
] RECEIVED, BUT CHASE HAS NOT BEEN SENT, THE SENSE CODE FROM THE [}
| RESPONSE IS SAVED SO THAT WHEN THE SYNC EVENT OCCURS A TEMPORARY |
| RESPONSE CAN BE USED TO CALL FSM_HDX_FF WITH THE CORRECT SENSE CODE. |
| AS WITH THE OTHER FSM_CONTROL_HDX_RSP_XXXX MACHINES, THIS FsSM |
| SERIALIZES VARIOUS RACE CONDITIONS THAT CAN OCCUR AND SHIELDS 1
I FSM_HDX_FF FROM THE COMPLEXITIES THAT THEY CREATE. THE BASIC IDEA !
i IS TO PRESENT ALL RESPONSES TO FSM_HDX_FF AT THE END OF A PERIOD OF |
| ACTIVITY SO THAT FSM_HDX_FF WILL NOT HAVE TO CONTAIN NUMEROUS |
| PENDING STATES OR COMPLICATED CHECKING OF PENDING STATES 1IN OTHER [}
| FSMs. |
| |
B THERE ARE THREE MAJOR STATES IN THIS PSM: |
| |
] . 162: RESET |
| : |
| . 386: THE SYNC EVENT HAS BEEN SENT BUT ITS RESPONSE HAS NOT BEEN |
| RECEIVED. |
| |
| . 485: A NEGATIVE RESPONSE HAS BEEN RECEIVED, BUT THE SYNC EVENT |
{ HAS NOT YET BEEN SENT. |
| |
| THIS FSM IS USED ONLY WHEN SYMMETRIC ERROR RECOVERY IS BEING USED |
| AND THIS HALF-SESSION IS USING DELAYED REQUEST MODE. |
| |
| REFERS TO THE FOLLOWING PROCEDURE(S): [}
| FSM_HDX_FF PAGE 5-84 |
L N
*/
r T T T T v T )
| STATE NAMES----->{ RESET | RESET | SENTSE| WAITSE| WAITSE| CMSSE |
| | BETC | INC | BETC | BETC | INC { BETC |
| [} | | CHASE | ] | CHASE |
| | | 1 | -RSP | -RSP | -RSP |
| | | | | RCVD | RCVD | RCVD |
| INPUTS |11 12 1 3 (L 15 | 6 |
2 + + + + t+ + 1
| S,RQ,~EC 12 I - I 2(5) 1 >(5) | >(5) | >(9 |
{ S,RQ, EC,~CHASE I - 1 I >(5) 1 >(5) | 4 I >(s)
| S.,RQ, CHASE |13 | /NOTE | >(S) | 6 | /NOTE | >(S) |
F + + + + + + 1
| R,+RSP,-~CHASE | - 1 - | - | - i - 1 - [}
| R,~RSP,~CHASE,~(CT(BB)ECT(EB)) { 4(A2) | 5(A2) | 6(Aa2) | - | - | - |
| R,+RSP, CHASE i - I - 11 1 - | - | 1(A3) |
! R,~RSP, CHASE | - | - I 1(A1) | - f - I 1(A3) |
i + t + + + + {
| *RESET' /* FROM DFC_RESET */ | - 1 11 11 11 11 1
. N 1 " n L . {
{ |
} 1
+ T i
| OUTPUT | FUNCTION |
| CODE | |
+ + 1
| A | CALL FSM_HDX_FF; /* PAGE 5-84 */ 1
! : {
+ t 1
| A2 | SNC_HDX_RCVD=SNC; /%¥ SAVE THE SENSE */ |
t + N
r t 1
| A3 | MU_PTR_SAVE=MU_PTR; /% SAVE CURRENT MSG UNIT PTR */ |
| | CREATE MNU; /* CREATE A TEMPORARY MSG UNIT */ |
| | MUCB.DIRECTION=RECEIVE;/* SET DIRECTION AS RECEIVE */ |
{ | RRI=RSP; /% BUILD A ... */ |
| | RU_CTGY=FMD; /* «.. RSP IN ... *x/ |
| | RTI=NEG; /* <.. TEMPORARY ... *x/ |
| | SDI=SD; /% .. MSG UNIT */ |
| | SNC=SNC_HDX_RCVD; /% USE SAVED SENSE */ |
| | CALL FSM_HDX_FF; /* PSM GETS TEMP RSP(PAGE 5-84) */ |
| { DISCARD MU; /¥ DISCARD TEMPORARY RSP */ |
| | MU_PTR=MU_PTR_SAVE; /% RESTORE CURRENT MSG UNIT */ |
' ' N
* N N
| S | SEND_CHECK_SENSE=X'200C'; /* ERP SYNC STATE ERROR */ |
L L '

LN



PSM_CONTROL_HDX_RSP_RCV_ERP_IM: FSM_DEFINITION CONTEXT(SCB) ;

/*
r )
| PUNCTION: TO IDENTIFY THE ERP SYNCHRONIZATION EVENT (SYNC EVENT RESPONSE TO {
1 RQD OR RQE WITH CD) THAT MARKS THE POINT AT WHICH THE HDX FSM IS TO
| MAKE ITS ERP TRANSITION. WHEN THAT EVENT OCCURS, THIS FSM CALLS
{ FSM_HDX_FF TO CAUSE THE ERP TRANSITION. WHEN A NEGATIVE.SYNC EVENT |
| RESPONSE IS RECEIVED AND DFC IS BETWEEN CHAINS, FSM_HDX_FF IS CALLED |
| IMMEDIATELY. WHEN A RESPONSE IS RECEIVED AND A SYNC EVENT REQUEST |
| (RQD OR RQE,CD) HAS NOT BEEN SENT THE SENSE CODE FROM THE RESPONSE |
| IS SAVED SO THAT WHEN THE SYNC EVENT RESPONSE IS RECEIVED A
| TEMPORARY RESPONSE CAN BE USED TO CALL FSM_HDX_FF WITH THE CORRECT
| SENSE CODE. AS WITH THE OTHER FSM_CONTROL_HDX_RSP_XXXX MACHINES,
| THIS FSM SERIALIZES VARIOUS RACE CONDITIONS THAT CAN OCCUR AND |
| SHIELDS FSM_HDX_FF FROM THE COMPLEXITIES THAT THEY CREATE. THE |
| BASIC IDEA IS TO PRESENT ALL RESPONSES TO FSM_HDX_FF AT THE END OF A
\ PERIOD OF ACTIVITY SO THAT FSM_HDX_FF WILL NOT HAVE TO CONTAIN |
| NUMEROUS PENDING STATES OR COMPLICATED CHECKING OF PENDING STATES IN |
{ OTHER FSMS. |
| |
| THERE ARE THREE MAJOR STATES IN THIS FPSM:
| |
[} . 1€2: RESET [}
| |
| . 3,4,8,89: THE SYNC EVENT HAS BEEN SENT BUT ITS RESPONSE HAS ]
| NOT BEEN RECEIVED. THIS RESPONSE MAY BE POSITIVE OR NEGATIVE. |
{ IF THE SYNC EVENT WAS RQE WITH CD THEN THE POSITIVE RESPONSE |
| MAY BE INPLIED BY THE RECEIPT OF A REQUEST. THIS MAY OCCUR IN |
| STATE 3. \
| !
| . 5,6,67: A NEGATIVE RESPONSE HAS BEEN RECEIVED, BUT THE SYNC |
| EVENT HAS NOT YET BEEN SENT. |
| |
| THIS FSM IS USED ONLY WHEN SYMMETRIC ERROR RECOVERY IS BEING USED |
| AND THIS HALF-SESSION IS USING IMMEDIATE REQUEST MODE.
| |
| REFERS TO THE FOLLOWING PROCEDURE(S): |
| FSM_HDX_FF PAGE 5-84 |
L. 3
*/
r v T v v v T T v v v
| STATE NAMES---—- >| RESET { RESET | SENTSE| SENTSE| WAITSE{ WAITSE| WAITSE| SENTSE| SENTSE|
| | BEIC | INC { BETC | BETC | BETC | INC | INC | BETC | BETC
| | i | NOTCAN| CANCEL| | | | NOTCAN| CANCEL|
| | | | i { -RSP | -RSP | -RSP | -RSP | -BSP
| 1 | | 1 ! RCVD | RCVD | RCVD | RCVD | RCVD
| | | | | i | CURCHN| PRECHN| | |
| INPUTS [ 12 | 3 |4 15 | 6 17 | 8 V9 |
r + + + + t t + + t i
| 5,RQ,~CANCFL,~EC 12 |- L>(S) 1 >(5) 1 >(8) 1 >(5) 1 >(S) | >(S5) | >(9)
| S,RQ,~CANCEL, EC,-(RQD|(RQE&CD)) { - [ 1 >2(5) 1 >(S) 1 >(5) {1 >(5) | >(5) | >(5) | >(5)
| S,RQ,~CANCEL, EC, (RQD|(RQE&CD)) ( 3 |3 I >(s) 1 >(s) | 8 1 (a3 + 8 1 >(s) | >(9)
| S,RQ, CANCEL | /NOTE1| 4 | /NOTE1| /NOTE2} /NOTE1j 9 19 | /NOTE1| /NOTE1
‘ " L ' : ' : ' ' : |
t + t t + + t t t t 1
| R,+3SP,~CANCEL, TO_CURRENT_CHAIN | - | - (] { - | - V- |- [ .
| R,~RSP,~CANCEL, TO_CURRENT_CHAIN, | | | | 1 1 1 | ] |
| -~ (CT(BB)&CT (EB)) | 5(A2) | 6(A2) | 1A | 92 | - 1 - 16 I 1(R3) | - !
! R,~RSP,~CANCEL,~TO_CURRENT_CHAIN, | { | | | | | | | |
| ~(CT(BB) §CT (EB) ) I S5(A2) | 7(A2) | 8(R2) | 9(AD) | - - - [ [
| R, +RSP, CANCEL | - | - |- [ - [ [ - 1 1@43) |
| R,-RSP, CANCEL - - - 1@y |- [ 1 - [ I 1@3)
L ' ¢ ' : + + ' L ' !
i + + t t + + + t t {
| R,RQ - { /NOTE2{ 1 | >(R) | /NOTE2| /NOTE2| /NOTE2| >(R) | >(R) |
| 'RESET' /% FROM DFC_RESET */ |- 11 [ |1 [ [ i1 [ (]
+ L L L L ' L L L L 1
| |
+ T |
| OUTPUT | FUNCTION |
| CoDE | |
5 + )
| A1l | CALL FSM_HDX_FF; /% PAGE 5-84 */ |
+ : n
t i
| A2 ; SNC_HDX_RCVD=SNC; /* SAVE THE SENSE */ |
[ j— —
r + {
| A3 | MU_PTR_SAVE=MU_PTR; /% SAVE CURRENT MSG UNIT PTR ®/ |
| | CREATE MU; /* CREATE A TEMPORARY MSG UNIT */ |\
| | MUCB.DIRECTION=RECEIVE; /* SET DIRECTION AS RECEIVE */ |
\ | RRI=RSP; /% BUILD A ... */ |
| | RU_CTGY=FMD; /% ... BSP IN ... */ |
| { RTI=NEG; /* ... TEMPORARY ... */
| | SDI=SD; /% ... MSG UNIT */ |
] | SNC=SNC_HDX_RCVD; /* USE SAVED SENSE */ |
| | CALL FSM_HDX_FF; /* FSM GETS TEMP RSP (PAGE 5-84) */
1 | DISCARD MU; /%* DISCARD TEMPORARY RSP */
| | MU_PTR=MU_PTR_SAVE; /* RESTORE CURRENT MSG UNIT */
L 4 -
t t 1
| S { SEND_CHECK_SENSE=X'200C*; /* ERP SYNC STATE ERROR */
L ' 1
k t 4
| R | RECEIVE_CHECK_SENSE=X'200C"'; /% ERP SYNC STATE ERROR */
L. L 1
/* NOTE1: THIS CONDITION IS DETECTED AS SEND ERROR BY FSM_CHAIN_SEND (PAGE 5-72) */
/* NOTE2: THIS CONDITION IS DETECTED AS RECEIVE ERROR BY FSM_CHAIN_RCV (PAGE 5-72) */
END FSM_CONTROL_HDX_KSP_RCV_ERP_IN;
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FSM_CONTROL_HDX_RSP_SEND: FSM_DEPINITION CONTEXT(SCB);

/*

r Al

| FUNCTION: TO PASS RESPONSES TO THE HALP-DUPLEX MANAGER FSM (#FSM_HDX). THE |

| RESPONSES ARE PASSED TO #FSM_HDX ONLY WHEN BETWEEN CHAINS. I.E., |

| #FSM_HDX NEVER GETS A RESPONSE WHILE IN THE MIDDLE OF A CHAIN. ONLY l

l NEGATIVE RESPONSES ARE PASSED TO #FSM_HDX. STATE CHANGES ARE NOT |

| NECESSARILY MADE BY #PSM_HDX ON ALL THE NEGATIVE RESPONSES. |

1 POSITIVE RESPONSES ARE NOT PASSED TO . #FSM_HDX BECAUSE NO STATE

| CHANGES ARE EVER MADE ON THEM. NOTE THAT THIS FSM MAY FOLLOW A |

| DIRECT CALL TO #FSM_HDX AND THAT THIS FSM MAY REINVOKE #FSM_HDX.

| |

{ REFERENCED BY THE FOLLOWING PROCEDURE(S) : |

| FSM_HDX_FF PAGE 5-84

H H
*/

v v + v "

] STATE NAMES----- >| RESET | INC | RSP

| | | | SENT |

| INPUTS 11 12 13 |

L 1 4 4 ]

k + + + 4

| R,RQ,~EC 12 | | - |

| R,RQ, EC | - 11 I 1(a3) |

i L i 1 ']

+ + + t .

| S,-RSP,~(CT (BB) 6CT (EB) ) | -=(A1) | 3(A2) | - l

| H H h H

r } { + 4

| 'RESET' /* FROM DFC_RESET */ |- 11 11 |

' H H H h

| |

1 H

t T {

| OUTPUT | FUNCTION i

| CODE | 1

[; + {

| A1 | CALL #FSM_HDX; /* PAGE 5-82 OR ECASF13 */ 0

H . H

b + {

| A2 | SNC_HDX_SENT=SNC; /% SAVE THE SENSE */

: . H

+ + .

{ A3 | MU_PTR_SAVE=MU_PTR; /% SAVE CURRENT MSG UNIT PTR */ |

| | CREATE MU; /* CREATE A TEMPORARY NSG UNIT */

| | MUCB.DIRECTION=SEND; |

| | RRI=RSP; /% BUILD A ... */ |

| | RU_CTGY=FMD; /% <e. RSP IN ... */ |

] | RTI=NEG; /* ... TEMPORARY ... */ |

| | SDI=SD; /% ... MSG UNIT */ |

| | SNC=SNC_HDX_SENT; /* USE SAVED SENSE x/ |

| | CALL #FSM_HDX; /% FSM GETS TEMP RSP */ |

| 1 /% (PAGE 5-82 TO 5-84) */ |

| | DISCARD MU; /% DISCARD TEMPORARY RSP */

l | MU_PTR=MU_PTR_SAVE; /* RESTORE CURRENT MSG UNIT */ |

H L H

END FSM_CONTROL_HDX_
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FSM_CONTROL_HDX_RSP_SEND_ERP_DL: FSHM_DEFINITION CONTEXT(SCB);

/*
r v
| FOUNCTION: TO IDENTIFY THE ERP SYNCHRONIZATION EVENT (THE RESPONSE TO CHASE) |
| THAT MARKS THE POINT AT WHICH THE HDX FSM IS TO MAKE ITS ERP |
[} TRANSITION. WHEN THE EVENT OCCORS, THIS FSM CALLS FSM_HDX_FF TO 1
[} CAUSE THE ERP TRANSITION. WHEN A NEGATIVE RESPONSE IS SENT,
| SENSE CODE IS SAVED SO THAT WHEN THE SYNC EVENT OCCURS A TEMPORARY |
1 RESPONSE CAN BE USED TO CALL FSM_HDX_FF WITH THE CORRECT SENSE CODE.
1 AS WITH THE OTHER FSM_CONTROL_HDX_RSP_XXXX MACHINES, THIS |
1 SERIALIZES VARIOUS RACE CONDITIONS THAT CAN OCCUR AND SHIELDS |
1 FSM_HDX_FF FROM THE COMPLEXITIES THAT THEY CREATE. THE BASIC IDEA
| IS TO PRESENT ALL RESPONSES TO FSM_HDX_FF AT THE END OF A PERIOD OF |
| ACTIVITY SO THAT FSM_HDX_FF WILL NOT HAVE TO CONTAIN NUMEROUS ]
| PENDING STATES OR COMPLICATED CHECKING OF PENDING STATES IN OTHER \
| FSMS. |
| |
| THERE ARE THREE MAJOR STATES IN THIS FSH: |
| |
1 L] 162: RESET ]
| |
| . 366: THE SYNC EVENT HAS BEEN RECEIVED BUT ITS RESPONSE HAS NOT \
| BEEN SENT. |
| |
| . 485: A NEGATIVE RESPONSE HAS BEEN SENT, BUT THE SYNC EVENT HAS |
| NOT YET BEEN RECEIVED. |
| |
1 THIS FSM IS USED ONLY WHEN SYMMETRIC ERROR RECOVERY IS BEING USED |
| AND THE OTHER HALF-SESSION IS USING DELAYED REQUEST MODE. ]
| |
| KEFERS TO THE FOLLOWING PROCEDURE(S) :
| FSM_HDX_FF PAGE 5-84 |
L s
*/
r . . T T T T 1
| STATE NAMES----- >| RESET | RESFT | RCVDSE| WAITSFE| WAITSE| RCVDSE
] { BETC | INC | BETC | BETC | INC { BETC |
| | { | CHASE | | | CHASE |
] | | | { -RSP | -RSP | -RSP |
] | | | | SENT | SENT | SENT
| INPOTS |1 ! 2 | 3 [ 15 1 6 ]
+ + t + } + + ]
| R, RQ,-EC |2 | - I >(R%y 15 I - 1->(R) |
| R,RQ, EC,-~CHASE I - | I >@® 1 - |4 I >(R) 1|
{ R,RQ, CHASE | 3 { /NOTE | >(R) |1 6 { /NOTE | >(R) \
+ + + + + + + 1
\ S,+RSP,~CHASE |- | - I - | - |- [ |
{ S,~RSP,~CHASE,~(CT (BB)&CT (EB)) | 4(A2) | S5(A2) | 6(7A2) | - | - [ ]
| S,+RSP, CHASE | - - [} | - | - {1 1(A3) |
| S,~-RSP, CHASE | - { - I 1Ay | - | - | 1(A3) |
t + + + + + t ]
| 'BPESET' /* FROM DFC_RESET */ | - |1 [ 11 [ 11 |
+ L . . L L M 1
| |
+ v i
| OUTPUT | FUNCTION ]
| CODE | |
[ + )
| Al | CALL FSM_HDX_FF; /* PAGE 5-84 */ |
L : {
5 t 1
| A2 | SNC_HDX_SENT=SNC; /* SAVE THE SENSE */ 1
3 : 1
t t )
| A3 | MU_PTR_SAVE=MU_PTR; /* SBYE CURRENT MSG UNIT PTR x/ ]
| | CREATE MU; /* CREATE A TEMPORARY MSG UNIT */ |
| | MUCB.DIRECTION=SEND; |
| | RRI=RSP; /* BUILD A ... */ |
| | RU_CTGY=FMD; /¥ -.. RSP IN ... */ |
| | RTI=NEG; /* ... TEMPORARY ... */ ]
| | SDI=SD; /* ... MSG UNIT */ |
| | SNC=SNC_HDX_SENT; /* USE SAVED SENSE */ |
| | CALL FSM_HDX_FF; /* FSM GETS TEMP RSP (PAGE 5-84) */ |
| | DISCARD MU; /* DISCARD TEMPORARY RSP */ |
| | MU_PTR=MU_PTR_SAVE; /* RESTORE CURRENT MSG UNIT */ ]
i M |
¥ t i
| R | RECEIVE_CHECK_SENSE=X'200C'; /* ERP SYNC STATE ERROR */
L i —a
/* NOTE: THIS CONDITION IS DETECTED AS RECEIVE ERROR BY FSM_CHAIN_RCV (PAGE 5-78) */
END FSM_CONTROL_HDX_RSP_SEND_ERE_DL;
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FSM_CONTROL_HDX_RSP_SEND_ERP_IM: FSM_DEFINITION CONTEXT(SCB) ;

Vi
r Al
| FUNCTION: TO IDENTIFY THE ERP SYNCHRONIZATION EVENT (SYNC EVENT RESPONSE TO
1 RQD OR RQE WITH CD) THAT MARKS THE POINT AT WHICH THE HDX FSM IS TO
| MAKE ITS ERP TRANSITION. WHEN THAT EVENT OCCURS, THIS PSN CALLS
| PSM_HDX_FF TO CAUSE THE ERP TRANSITION. WHEN A NEGATIVE SYNC EVENT 1
| RESPONSE IS SENT AND DFC IS BETWEEN CHAINS, PSM_HDX_FF IS CALLED |
| IMMEDIATELY. WHEN A RESPONSE IS SENT AND A SYNC EVENT REQUEST (RQD 1
i OR ‘RQE WITH CD) HAS NOT BEEN RECEIVED THE SENSE CODE FROM THE 1
| RESPONSE IS SAVED SO THAT WHEN THE SYNC EVENT RESPONSE IS SENT A 1
| TEMPORARY RESPONSE CAN BE USED TO CALL PSM_HDX_FF WITH THE CORRECT
| SENSE CODE. AS WITH THE OTHER FSM_CONTROL_HDX_RSP_XXXX MACHINES,
1 THIS FSM SERIALIZES VARIOUS RACE CONDITIONS THAT CAN OCCUR AND [
| SHIELDS FPSM_HDX_PF PROM THE COMPLEXITIES THAT THEY CREATE. THE |
| BASIC IDEA IS TO PRESENT ALL RESPONSES TO FSM_HDX_FF AT THE END OF A i
1 PERIOD OF ACTIVITY SO THAT PSM_HDX_FF WILL NOT HAVE TO CONTAIN |
| NUMEROUS PENDING STATES QR.COMPLICATED CHECKING OF PENDING STATES IN |
| OTHER PSHS. 1
| |
| THERE ARE THREE MAJOR STATES IN THIS FSH:
| |
i . 162: RESET
| . 3,4,8,89: THE SYNC EVENT REQUEST HAS BEEN RECEIVED BUT THE |
| RESPONSE TO IT HAS NOT BEEN SENT. THIS RESPONSE MAY BE |
| POSITIVE OR NEGATIVE. IF THE SYNC EVENT REQUEST WAS RQE WITH |
i CD THEN IT WILL BE A NEGATIVE RESPONSE. |
{ . 5,6,67: A NEGATIVE RESPONSE HAS BEEN SENT, BUT THE SYNC EVENT
| REQUEST HAS NOT YET BEEN RECEIVED. l
| . |
| THIS FSM IS USED ONLY WHEN SYMMETRIC ERROR RECOVERY IS BEING USED |
1 AND THE OTHER HALP-SESSION IS USING IMMEDIATE REQUEST MODE. |
] |
| REFERS TO THE FOLLOWING PROCEDURE(S) :
1 FSM_CHAIN_RCV PAGE 5-72
| FSM_HDX_FF PAGE 5-84
L. '}

*/
r LS Al v L] T T T v A Il
| STATE NAMES----- >| RESET { RESET | RCVDSE| RCVDSE| WAITSE| WAITSE| WAITSE{ RCVDSE| RCVDSE
| | BEPTC | INC | BETC | BETC | BETC | INC | INC | BETC | BETC |
| | I | NOTCAN| CANCEL( | I | NOTCAN| CANCEL|
| | 1 i 1 | -RSP | -RSP | -RSP | -RSP | -RSP
| 1 | | | | SENT | SENT | SENT | SENT | SENT
1 | | 1 | | | CURCHN| PRECHN| | |
| INPUTS 11 12 13 | 4 15 1 6 17 | 8 19 |
¢ t + + t + + + + + 4
| R,RQ,~CANCEL,~EC |12 I - I >(R® 1 >®R) 7 1 - |- I >(R) | >(R) |
| R,RQ,~CANCEL, EC,~(RQD| (RQEECD)) | - 11 { >(R) | >(R) | - 15 15 1 >(R) | >(R)
| R,RQ,~CANCEL, EC, RQE, CD |3 |3 I >(B) | >(R) | B(B) | 1(A3) | 8(E) | >(R) [ >(R)
| R,RQ,~CANCEL, EC, RQD {3 |13 I >(R) | >(R) | 8 I 1(A3) | 8 I >@® | >(®) |
| R,RQ, CANCEL | /NOTE1{ 4 | >(R) | >(R) | /NOTE1| 9 19 I >(R) | >(R)
' t + + + + + + + + |
| S,+RSP,~CANCEL, TO_CURRENT_CHAIN | - | - 11 | - |- | - | - 1 1a3) | - |
| S,-RSP,~CANCEL, TO_CURRENT CHAIN, | | 1 | | | | | | |
| -~ (CT(BB) §CT (EB)) | 5(22) | 6(A2) | 1(a7) | 9(a2) | - I - 16 I 1(a3) | - I
| S,~RSP,~CANCEL,~TC_CURRENT_CHAIN, | 1 1 1 | i | | | i
| -~ (CT(BB) §CT (EB)) I 5(A2) | 7(A2) | 8(A2) | 9(A2) | - I - ! - I - | - |
| S,+RSP, CANCEL |- [ - (] [ I - I - | - I 1(A3) |
| S,~RSP, CANCEL |- |- - I 1@an | - | - [ I - I 1(A3) 1
[, ~ + + + + t + + + + i
i S,RQ | - | /NOTE2] 1 | >(S) | /NOTE2| /NOTE2{ /NOTE2{ >(S) | >(S) |
5 + $ + + + + + + + |
| 'RESET' /* FROM DFC_RESET */ i - 11 11 11 11 11 11 11 11
' . X X H N H M H N i
| ]
5 T al
| OUTPUT | FUNCTION |
| CODE | |
+ + i
| A1 | CALL FSM_EDX_FF; /* PAGE 5-84 */ |
1 . i
r + ]
| A2 | SNC_HDX_SENT=SNC; /* SAVE THE SENSE */
H H .
t + 1
| A3 | MU_PTR_SAVE=MU_PTR; /%* SAVE CURRENT MSG UNIT PTR */ |
1 | CREATE MU; /% CREATE A TEMPORARY MSG UNIT */ |
1 { MUCB.DIRECTION=SEND; i
| | RRI=RSP; /% BUILD A ... */ |
| | RU_CTGY=FMD; /% .. RSP IN ... */ |
| | RTI=NEG; /% ... TEMPORARY ... *x/ |
| | SDI=SD; /% ... MSG UNIT */ |
| | SNC=SNC_HDX_SENT; /* USE SAVED SENSE */ |
| | CALL PSM_HDX_FF; /% FSM GETS TEMP RSP (PAGE 5-8U4) */ |
| | DISCARD MU; /* DISCARD TEMPORARY RSP */ |
1 | MU_PTR=MU_PTR_SAVE; /* RESTORE CURRENT MSG UNIT */ |
' s X
r T al
| E | IF SDI~=SD & FSM_CHAIN_RCV~=PURGE THEN /% PAGE 5-72 */
1 | CALL CHANGE_MU_TO_EXR(X'0867'); /% MUST SEND —-RSP TO SYNC EVENT %/ |
H H H
¢ t 1
I s | SEND_CHECK_SENSE=X'200C'; /% ERP SYNC STATE ERROR /|
t . ]
r + {
I R | RECEIVE_CHECK_SENSE=X'200C'; /* ERP SYN STATE ERROR */ |
H s

/* NOTE1: THIS CONDITION IS DETECTED AS RECEIVE ERROR BY FSM_CHAIN_RCV (PAGE 5-72) */
/* NOTE2: THIS CONDITION IS DETECTED AS SEND ERROR BY FPSM_HDX_FF (PAGE 5-84) */

END FSM_CONTROL_HDX_RSP_SEND_ERP_IN;
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FSM_EBCD_RCV: FSM_DEFINITION CONTEXT(SCB);

/t

\ al

| FONCTION: TO ENFORCE THAT EB CHAINS DO NOT HAVE CD SET ON END OF CHAIN. |

| |

| NOTE: THE INPLEMENTATION OF THIS PFSM IS OPTIONAL BECAUSE IT IS ONLY USED \

| TO CHECK FOR RECEIVE ERROR CONDITIONS. |

p N
*/

r v v ~ A ]

| STATE NAMES----- >| RESET | INC

| INPUTS [ 12 |

+ t + 4

| R,RQ, BC,~EC, EB |2 | /NOTE1 |

| R,RQ,-~BC, EC, CD |- I >(R) |

| R,RQ,~BC, EC, -CD |- 11

¢ t + 4

|\ R,RQ,CANCEL, CD |- { >(R) |

| R,RQ,CANCEL,~CD |- 11

[; + + 1

| 'RESET' /* FROM DFC_RESET */ l - [

t L A i

| |

It J

¢ v |

| OUTPUT | FUNCTION

| CODE | ]

¢ + 4

| R | RECEIVE_CHECK_SENSE=X'400D'; /* CD NOT ALLOWED */ |

h 2 )

/* NOTE1: THIS CONDITION IS DETECTED AS A RECEIVE ERROR BY

FSM_CHAIN_RCV (PAGE 5-72) */
END FSM_EBCD_RCV;
FSM_EBCD_SEND: FSM_DEFINITION CONTEXT(SCB) ;

/%

r 1

| FUNCTION: TO ENFORCE THAT EB CHAINS DO NOT HAVE CD SET ON END OF CHAIN. |

L s
*/

- T v v

| STATE NAMES-----— >{ RESET | INC |

{ INPUTS i1 {2 |

3 + + !

| s,RQ, BC,~EC, EB 12 | /NOTE

| s,RQ,~BC, EC, o)] | - I >(s)

{ S,RQ,~BC, EC, ~CD | - [

F + + 1

| S,RQ,CANCEL, CD | - 1 >(9

| S,RQ,CANCEL,~CD I - 11

t + + al

| 'RESET' /* FROM DFC_RESET */ | - 11 |

+ . L {

! |

' N

t T i

| OUTPUT | FUNCTION |

| CODE | |

+ + 4

| S | SEND_CHECK_SENSE=X'400D'; /* CD NOT ALLOWED */|

L A -

/* NOTE: THIS CONDITION IS DETECTED AS SEND ERROR BY

FSM_CHAIN_SEND (PAGE 5-72) */

END FSM_EBCD_SEND;
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PSM_HDX_CONT_LOSER: FSM_DEFINITION CONTEXT (SCB),

MULTIPLE_ACTION_CODES(2) ;

MULTIPLE_ACTION_CODE

DETERMINING CONDITION

1

SCB. RECOVERY_RESP=LOSER_RESPONSIBLE

o e = e o

o e e e - g = W W = e = = — ——— ———

-
O iy EpRRDE AP NP SpEEpuys SuSEN SN S N e —

2 SCB.RECOVERY_RESP=SYMMETRIC
T
OUTPUT | FUNCTION
CODE |
P
S ; SEND_CHECK_SENSE=X'2004'; /* HDX STATE ERROR *x/
N

/* NOTE1: THE CDI INDICATOR IS USED (SET) ONLY BY LU-LU SESSION TYPE 1. */

/* NOTE2: REQUESTS ARE

END FSM_HDX_CONT_LOSER;

QUEUED ON Q_TC_TO_DFC IN THIS SITUATION. */
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/*
[ )
1 FUNCTION: TO ENFORCE THE HALF-DUPLEX CONTENTION SEND/RECEIVE MODE PROTOCOL FOR |
| THE CONTENTION LOSER. ' SEE "SEND/RECEIVE MODE PROTOCOLS" ON PAGE |
1 5-12 FOR PROSE DESCRIPTION.
| |
1 THE STATES ARE: |
| |
| . CONT (CONTENTION STATE): MEANS A CHAIN IS NOT 1IN THE PROCESS |
| OF BEING SENT OR RECEIVED. THIS STATE HAS THE ATTRIBUTES S,R |
| (SEND, RECEIVE), WHICH MEANS A REQUEST MAY BE SENT OR RECEIVED |
| IN THIS STATE.
| . |
| . SEND (SEND STATE): MEANS A CHAIN IS CURRENTLY IN THE PROCESS |
| OF BEING SENT BY THE CONTENTION LOSER. THIS STATE HAS THE |
1 ATTRIBUTES S,~R (SEND, NOT RECEIVE), WHICH MEANS A REQUEST MAY
1 BE SENT BUT NOT RECEIVED. WHILE IN THIS STATE THE CONTENTION |
] LOSER CANNOT RECEIVE REQUESTS. |
| |
| ALL NORMAL-FLOW RECEIVED REQUESTS ARE ENQUEUED ON Q_TC_TO_DFC
| BEFORE COMING TO THE DFC.RCV PROCEDURE  (PAGE 5-50). THEY MAY |
1 ONLY BE DEQUEUED AND PASSED TO DFC.RCY, BY THE
1 DEQUEUE.Q_TC_TO_DFC PROCEDURE (PAGE 5-40), WHEN THE STATE i
| ATTRIBUTE IS *S,R ("DON'T CARE" ABOUT THE SEND ATTRIBUTE,
| RECEIVE). |
| 1
| . RCV (RECEIVE STATE): MEANS A CHAIN IS CURRENTLY IN THE PROCESS 1
| OF BEING RECEIVED FROM THE CONTENTION WINNER. THIS STATE HAS |
| THE ATTRIBUTES -S,R (NOT SEND, RECEIVE), WHICH MEANS A REQUEST {
| MAY BE RECEIVED BUT NOT SENT.
| |
| REFERENCED BY THE FOLLOWING PROCEDURE(S) : |
| DEQUEUE. Q_TC_TO_DFC PAGE 5-40 1
| |
| REFERS TO THE FOLLOWING PROCEDURE(S) : |
| DEQUEUE.Q_TC_TO_DFC PAGE 5-40
| DFC. RCV PAGE 5-50 1
L H
*/
v v v
STATE ATTRIBUTES | Sy R | S,»R | =S,R
STATE NAMES——--- | CONT | SEND | RCV
INPUTS | 01 | 02 | 03
. . W
+ t +
S,RQ, EC, CD /% NOTE1 %/ 13 13 I >(5)
5,RQ, EC,~CD - [ I >(s)
S,RQ,~EC 12 [ I >(s)
N H s
Al Al A}
R,-RSP,~(080B{0813{0814{081B) | = | - i1
+ + +
R,RQ, EC - | /NOTE2| 1
R,RQ,~EC 13 | /NOTE2| -
N . "
+ + +
S,~RSP,~(080B|0813]0814|081B) 1 2,- (e (B
H H H
v Ll T
*BETB"' /% FROM #FSM_BSM */ | - (B 11
*RESET_CONT'/* FROM DFC_RESET */ | - 11
. . L



FSM_HDX_CONT_WINNER: FSM_DEPINITION CONTEXT(SCB),

MULTIPLE_ACTION_CODES (2);

/*
v v
| FUNCTION: TO ENFORCE THE HALF-DUELEX CONTENTION SEND/RECEIVE MODE PROTOCOL FOR 1
| THE CONTENTION WINNER. SEE "SEND/RECEIVE MODE PROTOCOLS" ON PAGE \
1 5-12 FOR PROSE DESCRIPTION. |
1 |
1 THE STATES ARE: |
| |
| . CONT (CONTENTION STATE): MEANS A CHAIN IS NOT 1IN THE PROCESS |
| OF BEING SENT OR RECEIVED. WHEN IN THIS STATE, A REQUEST MAY \
| BE SENT OR RECEIVEEL. |
| |
| . SEND (SEND STATE): MEANS A CHAIN IS CURRENTLY IN THE PPOCESS |
| OF BEING SENT BY THE CONTENTION WINNER. REQUESTS RECEIVED FRON |
| THE CONTENTION LOSER, WHILE IN THIS STATE, ARE CHANGED INTO AN 1
1 EXR (EXCEPTION REQUEST) WITH SENSE CODE, 081B, CONTENTION |
| ERROR. THIS CAUSES A NEGATIVE RESPONSE (WITH SENSE CODE 081B) |
| TO BE SENT TO THE REQUEST. |
| |
| . RCV (RECEIVE STATE): MEANS A CHAIN IS CURRENTLY IN THE PROCESS 1
1 O® BEING RECEIVED FROM THE CONTENTION LOSER.  THE CONTENTION |
| WINNER MAY NOT SEND ANY NORMAL-FLOW REQUESTS WHILE IN THIS 1
1 STATE. !
| !
\ REFERS TO THE FOLLOWING PROCEDURE(S): |
| FSM_CHAIN_RCV PAGE 5-72 |
L H
*/
v - - v v
| STATE ATTRIBUTES-—-—- > s 1S |'s [
| STATE NAMES——---————- >| CONT { SEND | RCV |
| INPUTS 1 01 | 02 1 03 |
e 4 4 4 4
¢ + + + 1
| S,RQ, FC, CD /* NOTE */ | 3 | 3 1 >(5) |
| s,RQ, EC,-~CD I - [ I > |
| S.,RQ,~EC 12 | - 1 >(6) |
t t + +—- {
| R,~RSP,~(080B|0813{0814|081B|0846) 13, |- 1 -
' h ' + N
r v T T 1
| K,RQ, EC |- 1 -9 11 |
| R,RQ,~EC 13 I -© - |
+ ' t + |
| 'BETB' /* FROM #FSM_BSM %/ |- 11 11
| 'RESET_CONT' /% FROM DFC_RESET */ |- 11 11 |
v H h L i
| |
' - 4
| MULTIPLE_ACTION_CODE | DETERMINING CONGITICN
L 4 4
r + 1
! 1 | SCB.RECOVERY_RESP=LOSER_RESPONSIBLE |
: H h
b { i
| 2 | SCB.RECOVERY_RESP=SYMMETRIC
+ L )
| |
+ 4
+ - !
| OUTPUT | FUNCTION |
| CODE | |
; t {
1 s | SEND_CHECK_SENSE=X'2004'; /* HDX STATE ERROR */ |
i 4 4
¢ + |
[ | IF SDI=~SD & FSM_CHAIN_RCV~=PURGE THEN /*PAGE 5-72 */ |
| |  CALL CHANGE_MU_TO_EXR(X'081B') ;/* CONTENTION ERROR */|
\ 1 )
/% NOTE: THE CDI BIT IS USED (SET) ONLY BY LU-LU SESSION TYPE 1. */
END FSM_HDX_CONT_WINNER;
CHAPTER 5. DATA FLOW CONTROL 5-83



PSM_HDX_FF: FSM_DEFINITION CONTEXT (SCB),

MULTIPLE_ACTION_CODES(3) ,s,:

N
*

[ o - - - —— - — —— —— ——— - — - - - — —_ — — —————————— ——— ——— ——— — )

FUNCTION:

NOTE:

REFERENCED

TO ENFORCE THE HALP-DUPFLEX PLIP-FLOP PROTOCOL (WITH AND WITHOUT
BRACKETS) .

HDX-FF WITHOUT BRACKETS: WHEN BRACKETS ARE NOT BEING USED, THIS FSM
USES ONLY STATES 4-8. THE FSM IS RESET TO SEND (4) OR RECEIVE (5)
STATE. THE INPUT SIGNALS, BETB AND RESET_CONT, ARE NEVER USED;
THEREFORE, STATES 1-3 ARE NEVER ENTERED. THE MOST SIGNIFICANT
STATES USED ARE THE SEND (4) AND RECEIVE (5) STATES. THESE STATES
CONTROL WHEN A HALP-SESSION MAY SEND AND RECEIVE NORMAL-FLOW
REQUESTS. THE CHANGE DIRECTION INDICATOR (CDI) IS USED TO ALTERNATE
BETWEEN THESE TWO STATES. THE 081B RECEIVE STATE (6) IS ENTERED AS
A CONSEQUENCE OF RECEIVING A NEGATIVE RESPNSE WITH SENSE CODE 081B
(RESOURCE UNAVAILABLE). THIS STATE ALLOWS ONLY REQUESTS TO BE
RECEIVED. THE ERROR RECOVERY STATES (ERPS (7) AND ERPR (8)) ARE
USED WHEN ERRORS OCCUR. ENTERING THESE STATES IS DEPENDENT ON THE
TYPE OF ERROR RECOVERY (E.G., SYMMETRIC) BEING USED BY THE
HALF-SESSION AND THE SENSE CODE (E.G., 0846) ON THE NEGATIVE
RESPONSE. ERPR STATE ALLOWS SENDING OF LOUSTAT (WITH -CD) AND
RECEIVING OF ANY NORMAL-FLOW REQUESTS. ERPS STATE ALLOWS RECEIVING
OF LUSTAT (WITH ~CD) AND SENDING OF ANY NORMAL-FLOW REQUESTS.

HDX-FF WITH BRACKETS: WHEN BRACKETS ARE BEING USED ALL 8 STATES OF
THIS PSM ARE USED. THERE IS A TIGHT COUPLING BETWEEN THE STATES OF
THIS PSM AND THE STATES OF THE BRACKET FSM (FSM_BSM_BIDDER (PAGE
5-68) OR FSM_BSM_FSP (PAGE 5-70)). THE CONTENTION STATES (1-3) ARE
USED WHEN THE BRACKET FSM IS IN BETWEEN-BRACKETS (BETB) STATE. THE
OTHER STATES (4-8) ARE USED WHEN THE BRACKET FSM IS IN IN-BRACKET
(INB) STATE. THE INPUT SIGNALS—-BETB, INB_SEND, AND INB_RCV--FROM
THE BRACKET FSM COORDINATE THESE STATE COUPLINGS. THE CONTENTION
BETWEEN CHAIN STATE (1) IS ENTERED WHEN BETWEEN CHAINS AND BETWEEN
BRACKETS. THIS IS ALSO THE RESET STATE. THE CONTENTION IN-CHAIN
STATES (2-3) ARE USED FOR REMEMBERING WHEN IN THE MIDDLE OF SENDING
OR RECEIVING A CHAIN. THE DESCRIPTION OF STATES 4-8 IS THE SAME AS
FOR HDX-PFP WITHOUT BRACKETS.

RECEIVED AND SENT RESPONSES COME TO THIS FSH FROM
FSM_CONTROL_HDX_RSP_RCV (PAGE 5-75 OR 5-76 OR 5-77) AND
FSM_CONTROL_HDX_RSP_SEND (PAGE 5-78 OR 5-79 OR 5-80). THESE FSMS
SERIALIZE VARIOUS RACE CONDITIONS THAT CAN OCCUR AND SHIELD
FSM_HDX_FF FROM THE COMPLEXITIES THAT THEY CREATE. THE BASIC IDEA
IS TO PRESENT ALL RESPONSES TO FSM_HDX_FF AT THE END OF A PERIOD OF
ACTIVITY SO THAT FSM_HDX_FF WILL NOT HAVE TO CONTAIN NUMEROUS
PENDING STATES OR COMPLICATED CHECKING OF PENDING STATES IN OTHER
FSus.

BY THE FOLLOWING PROCEDURE(S) :

DEQUEUE.Q_TC_TO_DFC PAGE 5-40
FSM_CONTROL_HDX_RSP_RCV_ERP_DL PAGE 5-76
FSM_CONTROL_HDX_RSP_RCV_ERP_IM PAGE 5-77
FSM_CONTROL_HDX_RSP_SEND_ERP_DL PAGE 5-79
FSM_CONTROL_HDX_RSP_SEND_ERP_IN PAGE 5-80

REFERS TO THE POLLOWING PROCEDURE(S) :

FSM_BSM_BIDDER PAGE 5-68
FSM_BSM_FSP PAGE 5-70
FSM_CHAIN_RCV PAGE 5-72
PSM_CONTROL_HDX_RSP_RCV PAGE 5-75
FSM_CONTROL_HDX_RSP_SEND PAGE 5-78

e o - . T T - = ———————— s~ — ——— — . —— — ———— ey — o o ———————— — ]
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r . . v v v v— T + )
| STATE ATTRIBUTES------=> | S,R | S,-R | ~S,R|l S,~R | ~S,R | ~S,R| S,R | S,R |
| STATE NAMES | CONT| CONT | CONT| SEND | RCV | RCV | ERPS | ERPR|
| | | SEND | RCV | | | 081B| | ]
| | | | | | ] L} 1 L}
| INPUTS 11 12 13 4 15 | 6 V7 | 8 |
I 4. Il 4 1 4 4 4 4 4
t 1 + . + t ¢ t + {
| s,RQ,FMD|CANCEL , CD - 11 I >(5)1 5 1 >(S) 1 >(S)1 5 I >(s)1
| S,RQ,CHASE|LUSTAT|QC, CD 1 >(5) 1 >(S) 1 >(S)1 5 I >(S) I >(S)1 5 I >(5)1
h \ H L M + T + N n
+ + + + + + + + + )
| S,RQ, FMD|CANCEL ,~CD, EC | - 11 1 >(91 - 1 >(5) | >)1 - I >(5)1
| S,RQ,LUSTAT, EB ,=~CD [ I §1} 1 >(8)1 - I >(s) I >()1 - I >(8)1
| S,RQ,LUSTAT,~EB +=~CD I - I >(s) I >(s) 1 - I >(s) I >(s)| - I - |
| S,RQ, REST_OF_DFC ,~CD 1 = 1 >(5) 1 >()1 - | >(S) | >(s)t - I >(s) |
t + + + + t + + +———
| S,RQ, ~EC |2 [ I ()1 - I >(s) 1 >()1 - 1 >(s)
k + + + + + + + + i
| R,~RSP, 081B | - |- I = 16 | 6 | | - V- |
| R,~RSP, 0846, SYMMETRIC - - |- 18 | 8 | - (e [
| R,~RSP, 0846,~SYMMETRIC,RECOVERER [ - 11 |7 [ (I | - |
| R,~RSP, 0846,~SYMMETRIC,NOT_RECOVERER | - | - - 15 [ | - | - -\
} v H N 4 ' N N M N
t + + + + + + + + 4
| R,~RSP,-RACE, SYMMETRIC | - | - |- 17 (B | |- -
| R,~RSP,~RACE,~SYMMETRIC,RECOVERER | - | - { - "7 (B | |- [
| R,~RSP,~RACE,~SYMMETRIC,NOT_RECOVERER | - | - | - 1 5 V- (e 1 - -
[ - L Il 4 i it 4 (! 4 d
2 { + + + + . + $ —
t + + + + ' + +  mm—
| R,RQ, FMD|LUSTAT|CANCEL,CT( BB), CD I - I >(R),>(R),~(C) | 1 I >(R),>(R),~- I >(R) ,4,- | - | - I - |
| R,RQ,FMD|LUSTAT|CANCEL,CT( BB) ,~CD, EC | = | >(R),>(R),~(C)| 1 I >(B),>(R) ,- I >(R)o=p= | - |- 1 - |
| R,RQ,FMD «CT( BB), ~EC | 3 I >(R)+,>(R),~(C)| - | >(R),>(R) ,~ I >(R) = | - |- |\ - L}
o 4. L il } 1. 3 3 4 ]
[ + + t 4 + t + } i
\ R,RQ,FMD|CANCEL +CT (~BB), CD I - I >(R) ,>(R),~(C) | 1 I >(R),>(R),>(R) | 4 | 4 I >(Ry | & |
| R,RQ,CHASE|LUSTAT|(QC ,CT(~BB), CD I >(R) 1 >(R),>(R),>(R) | >(R)| >(R),>(R),>(R){ 4 |4 I >(R) | 4 |
\ s + N N : N H N 3
(2 + + + + 4 } + + |
| R,RQ, FMD|CANCEL ,CT(~BB) ,~CD, EC | = | >(R) ,>(R),-(C) | 1 I >(R),>(R),>(R) | - 1 u I >(R) | - |
| R,RQ,LUSTAT +CT (~BB) ,~CD I = 1 >2(R) DR ,~(C) | >(R) | >(R),>(R),~ [ [ |- [ |
| K,RQ, REST_OF_DFC +CT(~BB) ,~CD I - I >(R) ,>(R),~(CY) >(R)| >(R),>(R),~- I - [ | >(®) | - |
| K,RQ,FMD +CT(~BB) , ~EC | 3 I >(R) »>(R),~-(C) | - I >(R),>(R),>(R) | - I - I >(Ry | - |
N + H N H . + H . N
t . + {- . + - + + 1
| S,~RSP, 0846, SYMMETRIC (e |- | - (B 17 | - (= [

\ S,~RSP, 0846,~SYMMETRIC,RECOVERER | - | - (I [ [ |- |- [
|\ S,~RSP, 0846,~SYMMETRIC,NOT_RECOVERER | - | - | - | 8 | 8 - |- [ !
r + + t + t + + + .
| S,-RSP,~RACE, SYMMETRIC - - t- 18 18 [ (e (e 1
| S,~RSP,~RACE,~SYMMETRIC,RECOVERER [ [ [ |- |- 1 - [
| S,=-RSP,~RACE,~SYMMETRIC,NOT_RECOVERER | =~ (e 1 - 18 | 8 |- |- ||
. ) L 4 : + ' + 4 1
¢ + + t + } + { + 4
L 4 N 1 3 4 4 I i 1
+ + + + + t + + + {
| 'BETB!' /*FROM #FSM_BSHM */ (e (e |- 11 [ (B [ 11 '
| YINB_SEND® /*FROM #FSM_BSHM */ 14 |4 [ [ |- [ |- |
| YINB_RCV! /*FROM #FSM_BSM */ (] (] 15 - [ [ |- [ |
+ t+ + + + t + + + 4
| 'RESET_CONT' /*FROM DFC_RESET#*/ 1 - 11 11 11 [ [ [ [ !
| 'RESET_SEND' /*FROM DFC_RESET*/ (B (0 (0 |- | u VU 14 (N ]
| *RESET_RCV' /*FROM DFC_RESET*/ 15 15 () 15 V- (] 15 (-]
; ' L N M . M 1 N +
| |
b T !
| MULTIPLE_ACTION_CODE | DEFINING CONDITION |
N . H
[; + i
| 1 { SCB.USING_BRACKETS=NO /% NO BRACKETS */ \
\ ‘ N
ol
i 2 H SCB.USING_BRACKETS=YES & SCB.FIRST_SPEAKER=NO /* BIDDER *x/
I 3 4
[ + 4
i 3 | SCB.USING_BRACKETS=YES & SCB.FIRST_SPEAKER=YES /* FIRST SPEAKER */ |
— 4. 4
| |
N N
+ T M
{ OUTPUT | FUNCTION |
\ CODE | ]
b + B
| C | IF SDI=-~SD & FSM_CHAIN_RCV~=PURGE THEN /% PAGE 5-72 */ \
| | CALL CHANGE_MU_TC_EXR(X'081B'); /* CONTENTION ERROR */ |
' N 1
r T M
| S | SEND_CHECK_SENSE=X'2004'; /* HDX STATE ERROR */ |
L L '
L ™ v
| R | RECEIVE_CHECK_SENSE=X'2004'; /* HDX STATE ERROR */ |
H M N

END FSM_HDX_FF;
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PSM_IMM_RQ_MODE_RCV: FSM_DEFINITION CONTEXT (SCB);

Vid
r ]
| FUNCTION: TO ENFORCE THE IMNEDIATE REQUEST MODE PROTOCOL FOR NORMAL FLOW (SEE 1
| CHAPTER 4 FOR PROSE DESCRIPTION). |
| |
1 NOTE: THE IMPLEMENTATION OF THIS FSM IS OPTIONAL BECAUSE IT IS USED ONLY
{ TO CHECK FOR RECEIVE ERROR CONDITIONS. i
h s
*/
r v v - v T v
| STATE NAMES~=--- > { RESET | RCVD | INC | INC | RCVD
| 1 | RQD | | RSP | RQD |
[} | { ~CANCEL| | SENT | CANCEL
| INPUTS |1 |2 13 |4 15
It 4. 4. 4 4. 4 4
+ t t + t . 1
{ R,RQ,~CANCEL, EC, RQD |2 1 >(R) 1 2 11 I >(R) |
| R,RQ,~CANCEL, EC,-RQD I - I >(R) |1 [ I >(R) |
| R,RQ,~CANCEL,-EC | 3 | >(R) [ | - I >(R)
{ R,RQ, CANCEL 15 | >(R) 15 (] I >(R)
+ + + + + + i
| S¢ RSP,~CANCEL, TO_CURRENT_CHAIN |- 1 (0 [ | -
| S, BSP, CANCEL, TO_CURRENT_CHAIN [ | - |- (e (] 1
¢ + + + + + 1
| 'RESET' /* FROM DFC_RESET */ - 11 11 |1 |1 |
: i Il I 1 i :
| |
i 4
¢ v {
{ OUTPUT | FUNCTION 1
| CODE | 1
F + 4
| R | RECEIVE_CHECK_SENSE=X'200A'; /% IMMEDIATE RQ MODE ERROR */ |
¢ N H
END FSM_IMM_RQ_MODE_RCV;
FSM_IMM_RQ_MODE_SEND: FSM_DEFINITION CONTEXT(SCB) ;
/*
T - )
1 FUNCTION: TO ENFORCE THE IMMEDIATE REQUEST MODE PROTOCOL FOR NORMAL-FLOW (SEE ]
| CHAPTER 4 FOR PROSE DESCRIPTION). |
L H
*/

r v r v v v ]
i STATE NAMES—----- > { RESET | SENT { INC | INC | SENT

| 1 | RQD [ | ESP | ROD |
i | | ~CANCEL| | RCVYD | CANCEL

| INPUTS 11 12 13 |4 15 |
t + + + + + 4
| s,RQ,~CANCEL, EC, RQD [ 1 >(s) | 2 11 I >(S) |
|\ s,RQ,~CANCEL, EC,-RQD (e I >(s) 11 11 1 >(9)

| S,RQ,-CANCEL,~EC 1 3 I >(9) 1 - [ I >(s) |
| S,RQ, CANCEL 15 1 >(9 15 15 I >(s)

L 4. N . 4 4 4
F + + + + + 1
| R, RSP,~CANCEL, TO_CURRENT_CHAIN | - P11 [ |- - I
| R, RSP, CANCEL,TO_CURRENT_CHAIN | - 11 I - | - 11 {
+ t + + +— + 1
| 'RESET' /% FROM DFC_RESET */ 1 - 11 11 11 11 f
'T L i 'l Jl 1 ‘l
| |
[ T {
| OUTPUT | FUNCTION 1
| CODE | I
2 + 1
| S | SEND_CHECK_SENSE=X'200A'; /% INMM RQ MODE STATE ERROR */ |
L H H

END FSM_IMM_RQ_MODE_SEND;
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FSM_QEC_RCV: FSM_DEFINITION CONTEXT(SCB);

/¥

r v

| PUNCTION: TO ENFORCE THE QUIESCE PROTOCOL FOR THE HALF-SESSION THAT IS BEING |

| QUIESCED (RECEIVED (QEC). SEE "QUIESCE PROTOCOL"™ ON PAGE 5-20 FOR [

| PROSE DESCRIPTION. ]

h H
*/

[ v v v —

\ STATE NAMES----- >| RESET | PEND | QUIESCED|

1 | | QC | |

| INPUTS | 01 t 02 | 03

' : N N 1

t + + + 4

| R,RQ,EXP,QEC 1 - I >(@®) | >(R) |

| S,+RSP,QEC |2 | - 1 - |

t + + + {

| R,RQ,EXP,RELQ - | |- |

| S,+RSP,RELQ |- [ |1 |

t + + + al

{ S,RQ,NORM,QC I >(sh) | 3 I >(s1) 1

| R,+RSP,QC | - | - 1 - |

- 3 r 4 d

- + + + 4

| S,RQ,NORM, CANCEL 1 - |- | >(52) |

| S,RQ,NORM,~CANCEL, BC | - I >(s2) | >(s2)

| S.RQ,NORM,~CANCEL,~BC 1 - [ I >(s2) |

' . N N 1

[; + + + 4

| *RESET' /* FROM DFC_RESET */ [ [ 11

v L . M i

1 |

[; T 4

| OUTPUT | FUNCTION 1

| CODE | |

H + i

| s1 | SEND_CHECK_SENSE=X'0809'; /* MODE INCONSISTENCY */ |

' \ 1

+ + 4

| S2 | SEND_CHECK_SENSE=X'2006'; /% DATA TRAFFIC QUIESCED x/

' ' H

r T M

| R | RECEIVE_CHECK_SENSE=X'0809'; /* MODE INCONSISTENCY */ |

H N H

END FSM_QFC_RCV;
FSM_QEC_SEND: PSM_DEFINITION CONTEXT (SCB) ;

/*

r 1

| FUNCTION: TO ENFORCE THE QUIESCE EROTOCOL FOR THE HALF-SESSION THAT SENT QFC.

1 SEE "QUIESCE PROTOCOL®" ON PAGE 5-20 FOR PROSE DESCRIPTION. |

L. 4
*/

r v v v v

| STATE NAMES----- >{ RESET | PEND | QUIESCED]

| | | QC | |

| INPOTS 1 01 | 02 | 03

H + + + i

| s,RQ,EXP,QEC - I >(5) | >(5) |

| R,+RSP,QEC 12 I - | - |

k + + + 1

| S,RQ, FX<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>