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Te INTRODUCTION

17 Scooe

This document orovides the design specification of 3 Systems
Network Architecture (SNA) manager supporting cluster c¢ontroller
node (PUaT2) operationse The SNA manaager will run on a Honeywell
Series 60 <(Level 6) minicomputer under the €EC0S 6 ooerating
systeme

120 Software Environment

The SNA manager orovides supbport for communications aoolications
in a SNA/SDLC PUeT2s It runs under MOD 400 and MOD 6C0D coerating
system in which the Honeywell SLDC line protocel handler has been
configureds The SNA managers along with the SOLC Iphs performs
all actions necessary to send end user data through the networks
1t does not change or examine the end user datae This function is
left to the application which wuses the SNA managers The SNA
manager i1is linked with the application proaram and runs as a task
group under 6CO0S 6. .

1e3e Features
The SNA manager suoports SNA cluster controller node (PUT2)
capabilitiese These caoabilities include:

— up to 256 network addressable units

- FM Profile 3

- TS Profile 3

- subset of SNA reauests and responses



= SNA commands

SC ACTPU
DACTPU
ACTLU
DACTLU
BIND
UNBIND
SDT
CLEAR

DFC CANCEL
CHASE
LUSTAT
SHUTD
SHUTC
RTR
BID
SIGNAL

FMD  DATA
REQMS
RECFMS

- FM Data Protocols:

HDX Flip/Flop

Change Direction

chaining

BRACKETS

BRACKET TERMINATION Rule 1
CONTENTION between brackets (LUeT2)

Tebe User Model

The SNA manager supoorts SNA/SDLC communications via five types
of requestse Each of these reacuests are issued via the $RQOTSK
task request call to various tasks in the SNA managere The first
recuest is made to identify a buffer pool to the SNA managere The
SNA manager uses buffers in this pool to perform transmit and
receive operations on the data linke The second reguest 1is used
by the aoplication task to acauire data buffers for wuse in
sending data to the remote node (the SNA manager releases
transmit buffers)e The third request is used by the aoplication
task to release data buffers used to receive data from the dats
link (the SNA manager acauires receive data buffers)s The last
reqguest is used to oass buffers containing end wuser data to the
SNA manager for evenual transmission on the data linke These
requests are described in detail in Chaoter 6e
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3e GLOSSARY

ACTLUY ACTIVATE LOGICAL UNIT

ACTPU ACTIVATE PHYSICAL UNIT
RB Regin Bracket
BRI Begin Bracket Indicator
BBIU Regin BIU
BRIUI 8BIU Indicator
BC Begin Chain
BCI Begin Chain Indicator
BIND BIND SESSION
BIU Basic Information Unit
BLU g8asic Link Unit
BSM RBracket State Manager
BTU Basic Transmission Unit
cD change Direction
€01 change Direction Indicator
CcPHM - Connection Point Manager
CPMGR CPM
cSC common Session Control
cT torrelation Table
CTGY cateaory :
OACTLU DEACTIVATE LOGICAL UNIT
DACTPU DEACTIVATE PHYSICAL UNIT
DAF? Destination Address Field
DFC Data Flcw Control
pLC Data Lirk Ccontrol
oR1 Pefinite Response 1
DR1I OR1 Indicator
DR2 fDefinite Response 2
DR2I DR2 Tndicator
DT Data Traffic
EB End Bracket
EBI end Bracket Indicator
EBIU " End BIU ,
EBIVI ERIU Indicator
EC End Chain
ECI - End chain Indicator
EFI ] Expedited Flow Indicator
" ERI Fxception Response Indicater
EXR Fxception Request
FID Format Identification Field
FM ‘ Function Management
FMD ‘ Function Management Data
- FMH - Function Management Header
FspP First Speaker
HSAP Half-Session Activation Parameters
HSID Half-Session Identificaticn
INB In Bracket
IPR Isolated Pacing Resconse
LD Lost Data
LDI tLost Data Indicator

LU Logical Unit



LUSTAT
LU_Ti -

MPF

NAU
NC
NG
NS

OAF!

PAC
PC

PI
PIU
PLU
PSS’
PU
PU_TI

8GR
ORI

RC*
RECFMS
REQMS
RH

RO
RQD
RQE
RON
RRI
RSP
RTI
RTR
RU

SC
SDI
SOT
SHUTC
SHUTD
SIG
SLU
SNA
SNC
SNF
SON
SSscp

TC
TH
TS

UNBIND
upPH

LOGICAL UNIT STATUS
Logical uUnit type 1

Maoping Field

Network Addressable Unit
Metwork Control

NOo Good

Network Services

Origin Address Field

Pacing Request/Response
Path Control

Pacing Indicator

Path Information Unit
Primary Logical Unit
Presentation Services
Physical Unit

Physical Unit type j

Queued Response
Queued Response Indicator

Return Code

RECORD FORMATTED MAINTENANCE STATISTICS
REQUEST MAINTENANCE STATISTICS
Reguest/Resoonse Header

Request :

Reoguest Indicating Definite Resoonse -
Reaguest Indicating Excepotion Response
Reguest Indicating No Resoonse
Request/Resoonse Indicator

_Response

Resoonse Tyoe Indicator
READY TO RECEIVE
Requqst/Resconse Unit

Session Control

Sense Data Indicator

START DATA TRAFFIC

SHUTDOWN COMPLETE

SHUTDGOUN

SIGNAL

Secondary Logical Unit
Systems Network Architecture
Sense Code

Seaquence Number Field
Seauence Number

System Services Control. Point

Transmission Control
Transmission Header
Transmission Subsystem

UNBIND SESSION
Undefined Protocol! Machine



Le DESIGN OVERVIEW

This section outlines the functional components of an SNA/SDLC
-physical unit type 2e It describes the intermediate lavel of a
top—-down system designs whose top-layer desiagn was presented
previously (ref 5)e Since the design adheres to the SNA layered
architecture it should be relatively easy to modify one or more
layers in order to extend SNA/SDLC capabilities and support other
SNA productse

Leln Layers

Layering 1s essential! to the structure of SNAs Most layerss
although differing 1in specificss have the . generic internal
structure shown in Figure 1. Each layer handles two pbrincioal
flows: the inbound flow toward the center of the network from the
outer layerss and the outbound flow toward the outer layers from
the center of the networke A layer consists of twc complementary
elements: Elemente«SEND and ElementeRCVYe ElementeSEND handles the
flow toward the center and ElementeRCV handles the flow toward
the outer layerses The elements within a layer 3are coupled to
2llow for synchronizations The term "half-session® designates the
sum of these elements within a node for a specific network
addressable unit (feess SSCPs PUs and LUD.

In the network at large, elements are paired with their
compl ementary element in the same layer of the remote nodees These
paired elements interact with one another by exchanging control
indicators carried by SNA reguests and responsese TJetails of
these protocol machines are given in the next sectione
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Le2e Node Structure

The - basic node structure (as proposed in Ref 5) 1is shown in
figure 2. It indicates the Function Managements 0Data Flow
Control, Transmission Controls Path Controls and Data Link
Control laverse

A more detailed node structure is shown in figure 2. The elements
handling the inbound and outbound flow are depicted, along with
intertask communications (aueues) and control pathse A ovrocedural
descriotion 1is provided for each element 1in chapter S of this
documentes Note that the FM layer is left undifferentiateds as it
will be deoendent on the particular aoplication or device being
emul ated.,

Le3s Task Scheduling

The scheduling of tasks within the node is 3a function of the
arrival of information units from outside the node (received from
the data link or generated by an end user)s the conditioning of
task readinesssy and the priority of ready taskss

Tasks within the node synchronize their activity by a aqueue
mechanism imolemented via the $RQTSX system service macro calle A
running task which has an information unit to pass to an adjacent
element will issue a $RQTSK to the reguested LRN and starting
addresse The requested task will run when it becomes the highest
priority ready taskes

No explicit mechanism at this tevel of design governs how long a
task will run before pendings Likewises the length of any |evel
or task gqueue can grow without |imite Howevers there exist SNA
controls or protocolss such as Immediate Request Mode and Pacings
that are used to assure that all tasks pend and that no aueue
grows excessively largee

Executive functions are not explicitly shown in this desian
specificatione The task schedulers memory managements aueue

managements and semaphore facifity are intrinsic functions
provided by systems softwaree
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Se INTERNAL DESIGN

5¢T1e Nata Link control

Setetle Function UDescription

DLCV manages the transfer of informaticn over . the data
communications channels DLC does not examines changes or use the
PIU portion of the BLUs :

Sele2a Algorithm

;
¥

The OLC layer is 1implemented via the Incoterm Synchronous Data
Link Ccontrol line protocol handler (See Reference 6},

SeZe Path Control

5s2s1s Function Descrintion

PC manages the routing of PIUs in the outbound flow to the
appropriate element in the TC layer - either CSC or CPMGReRCVe It
also performs usage checks on the TH portion of the cutbound PIUs
and generates the TH field of inbound PIUse



5e¢2¢2s Algorithm

Se2e20le \ PC Receive

PC®RCV: PROCEDURE:;

CALL 3RQIO (IORB):; /*EXTERNAL»/
IF TH_RCV = 0K THEN /%5e202e3%/
D0
IF PU RESET THEN
DOs
IF OAF! -= SSCP 1| / %0AF '=0=>SSCP»/
DAF' -= PU THEN - /%DAF'=0=0PU x/
IF -88IU IRAQNIRSP THEN
DISCARD PIUs
ELSE
DO F :
¢ CHANGE PIU TO -RSP (8008);
o SEND PIU TO PCeSEND; /%5e2e2e2%/
. END3’
ELSE

IF LDI = LD THEN
IF -BBIULIRQNIRSP THEN
OISCARD PIUs
ELSE
D0
e CHANGE PIU TO -RSP(SNC)s
» SEND PIU TO PCeSEND; /%5e20202/
END;
ELSE
SEND PIU TO CSCs /%5e302e1%/

M®e® o g ¢ © 8 6 s ¢ ¢ ¢ 8 8 00 ¢ 0 v o @

ND;
ELSE
D03 '
IF -VALID_DAF® THEN I%5e2e20h %/
IF -BBIUIRONIRSP THEN
DISCARD PIU:s ‘
ELSE
DO
o« CHANGE PIU TO -RSP (8004):
o SEND PIU TO PCeSEND;s; /%#5as222e2%/
ENT3
ELSE
Da;
e IF (LDI=LD)Y THEN
IF -BBIUIRQONIRSP THEN

s FIND HSC8;
« IF (LY = RESET) THEN
° SEND PIU TD CSC: /%S5e3e221%/

9 » & O 9 9 ¥ ¥ 0 @ @ 0 O 0 O @ 9 b ¢ 9 O @ & 90 © ® O O @ © O © @O @ ¢ O ¢ 9 & O ¢ O O O O O 0

¢« © ¢ 8 ¥ 9 9 5 0 9 & ¥ O S € 6 8 & € ° 0@

»
® DISCARD PIUs

. ELSE

° DO

® CHANGE PIU TO -RSP(SNC);

® SEND PIU TO PCesSEND; I%5S o202 2%/
s END;

» ELSE

° 0o

.

a



. o ELSE
I . SEND PIU TO CPMGReRCV: /%S5e32e2e2%/
END;

e v o @
ime s« ¢ o
Me
4
Q
.o

° "
END;
ELSE
DISCARD PIU;
RETURN:
END PCeRCV;

Se2e2e20 PC Send

PCsSEND: PROCEDURE:

TH(OAF') = HSCB(OAF!')s

TH(DAF') = HSCB(DAF');

TH(SNF) = HSCB(SNF);

THC(FID) = GEN_PARAMS (FID);
THCEFI) = HSCB(EFT);

THCMPF) = BBIU + EBIU;

CALL $RQIO (IOFRB); /*EXTERNAL*/
RETURN:;

END PC+SEND3;
Se2e2s3e TH Format Check

TH_RCV: PROCEDURE (RETURN_CODE);
SELECT:
WHEN (PIU_LENGTH<?1):
DO
RETURN_CODE=NG:;
SENSE_CODE=X'800B!;
ENDs
YHEN (FID -= 2):
DO
RETURN_CODE=NG;
SENSE_CODE=X'8006";
END;
WHEN (BBIU & PIU_LENGTH ¢ 9):
DOs
RETURN_CODE=NG:
SENSE_CCDE=X'4005";
ENDs
OTHERVWISE:
DO
RETURN_CODE=0K3s
SENSE_CODE=X'0Q030";
END;
END;
IF RETURN_CODE ~-= 0K THEN
OPTIONALLY_LOG(SENSE_CODE)
RETURN (RETURN_CODE):;
END TH_RCV:



Se2eleb o DAF' validity Check

VALID DAF': PROCEDURE:;
IF (DAF® >= 0 8
DAF? &= 34 &

DAF' —= 1) THEN
VALID_DAF' = TRUE;
ELSE
VALID_DAF' = FALSE;
RETURN;

ENMD VALID_DAF?';



Se3e Transmission Control

fpl. ‘/
/!
5e3e1s Function Descriotion

"TJC is comprised of four ejements Common Session Control (CSC)s
Connection Pcint Manager send (CPMGR.SEND)s Connection -Point
Manager receive (CPMGRsRCV)s and Session contrcl (SCle

Common Session Control handlés the messages destined for reset
(inactive) half-sessionses Fgr reset half-sessions it discards or
negatively resoonds to all BIUs other than the session activation
reguests - ACTPUs ACTLUs and BIND. When one of these is received,
CSC acguires data structures needed to manage a half-session and
forwards the request to Session Controle

CPMGReSEND handles immediate response mode and pac1ng control on
the inbound flows

CPMGReRCY routes outbound SNA request and resoonses to the
appropriate element for functicn interpretatione SNA requests of
RU category SC destined for active half sessions are sent to SCoe
SNA requests and responses of PU category DFC and FMD are sent to
DFCeRCV o

S¢ i 2 collection of procedures which processes outbound SNA
reguests of RU category SCs and 1issues aoprooriate response on
the 1inmbound flows SC protoccols also control the normal data
traffic in both directionse

wn
|
wvi
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562e2eTs

CsSC:
SEL
WH

WH

’,

y

ko‘y' ® & 85 8 00000 05 0080 e e s o

WH

®

END;

Algorithm

/

/
CT (SESSION_TYPE);

H ‘ ‘h.)k‘_{';
YROCEDURE; .

L

EN CLU_LUd:
DO A o ‘
s IF sscp LU SESS -= ACTIVE THEN
. pos - .
. o CHANGE PIU TO -RQP (8009),
» e SEND PIU TO C SEND:
™ ENDs
s ELSE
» IF RO_CODE -= BIND THEN
® 00
. + CHANGE PTU TO -RSP csDQS)f
® o SEND PIU TO PCeSEND:
® END3
e ELSE
. SEND PIU TO SC;
END:- _wawx
EN (SSCP_LUN~__ " °*
pos - W”M
IF SSCP_PU+SESS —= ACTIVE THEN
;«* DO

,«/3‘

o CHANGE PTU TO -RSP(800
e SEND PIU TO PCeSEND;

» END;

> ELSE

B0

s CHANGE PTU TO -RSP(3005):
s SEND PIU TGO PCoSEND:

ENDs
ELSE
SEND PIU TO SCs

END;
EN (SSCP_PU)
DOs

Do

ENDs
ELSE
e SEND PIU T SCs

END3
OTHERWISE

DO

®

4

8

E | A
e IF RO_CODE -= ACTLU THEN  / \K
. vy o\
®

®

®

IF RO_CODE -= ACTPU THEN S;

» CHANGE PIU 7O -RSP (80053:
s SEND PIU TO PC»SEND3

s CHANGE PIU TO -RSP (800F);

» SEND PIU TO PCsSEND;
L..ND,

RETURN3
END CSCs

4
A

-
/ \

/%5 a20202%

/%S5 e302ebh%/

" /%5e202e2%/

If%5e202e2%/

/*5.33204*/

/%5e20202%/

/%503 020h %/

/

//*5-2-2.2*/

/%52282e2%/



563022 CPMGR Receive ‘fW”ﬁdXZZQ/V /{QJ~W : L;mhm

CRMGReRCV: PROCEDURE:

IF HALF_SESSION -= ACTIVE THEN
Ic RANIRSP THEN

DISCARD PIU;

ELSE

ELSE

DOs

e CHANGE RO TO -RSP (8005);

END;

00

® & ¢ § © 8 9 2P & 9 O © © ¢ O ¢ © @ @ 9 P @ ¢ © S O 9 @ O © € € & © O €€ & & @ © © e ° @ W

IF HSAP«SND_PACING = YES THEN
CALL PACRSP_RCV; »

ELSE

IF (RRI

e SEND PIU TO CPMGRSEND; /%503e2e3%/ © -

/%*TBS»/

RSP & /%CHK FOR IPR»/
PAC &

-DR1 2

-DR2) THEN

PY
DR1I
DR2I

DISCARD PIUs

ELSE

DO s

IF (EFI = EXP &
RRI = RSP) THEN
CALL CNTL_IMMED_EXP (PEXPEDITED_RSP_RCVIED®)s

/%xTBS»/
SELECT (RU_CTGY):
WHEN (NC):
DOs;
o CHANGE PIU TO -RSP(SNC);
e SEND PIU TO CPMGReSEND: /%¥5e382s3%/
END;
WHEN (SC): _
SEND PIU TO SC3 /%5 0302 ehn/
WHEN (DFCIFMD): '
SELECT;
WHEN (DT_RCV —-= ACTIVE):
IF RONJRSP THEN
DISCARD PIU:;
ELSE -
DO _
¢ CHANGE PIU TO -RSP(2005); :
o SEND PIU TO CPMGRSENDs - J/%583e2e3%/
END;
WHEN (EFI = EXP):
SEND PIU TC DFCeRCV: /%50he2e1%/
OTHERWISE: :
DO
» IF HSAPeMAX_RCV_RU_SIZE —-= NOT_SPFC &
. RU_LENSTH > HSAP_RCV_RU_SIZE THEN
. CHANGE PIU TO EXR (1002);
» IF RRT = RSP THEN
. SEND RSP TO DFCeRCVs ' /%S bs2e1%/
« FLSE ' '
° I
. » CALL SQN_RCVs /%TBS»/
’ e CALL PAC_ROQ_RCV:; /%xTBS®/
° e SEND RQ TO DFCeRCY: /¥%So0helaln/

wi
|
~



. ™ ® END
° » END
. END 3
SND3;
RETURN;

END CPMGReRCV:
5¢382¢3s CPMGR Send

CPMGR «SEND: PROCFDURE:
IF RRI = RO THEN
: no;
IF EFI = EXP THEN /%*SHUTC & SIGx*/
20;
s CALL CTRL_IMMED_EXPs
o IF RU_CTGY -= DFCIFMD THEN
. CALL ID_EXP_SND:;
END; - ‘
ELSE
CALL PAC_RG_SNDs;
o SEND PIU TO PCeSEND; /%5:2020e2%/
END; '
ELSE
no;
e IF EFI —-= EXP THEN
IF PAC_RQ_RCV
PAC_SND_CT
Los
e PI = PAC;
e CALL PAC_RQ_RCV ("PAC RSP SENT!)
END;: : '
e SEND PIU TO PCsSEND; /%58202e2%/
END; '
¢/ RETURN:
END CMPGRSSEND;

® o 2 ©» @ ®» o @

PEND &
0 THEN

W
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Se3e2elks

Session Centrol

SC: PROCFOURE:
D0 CASE RQ_CODFE;
ACTPU: - . u .
B po; .~ ' - -
HSCRB(PU=ACTY = 1;
SEND +RSP (ACTPUSCOLD) TO CPMGReSEND;
END; -
NACTPU:
~ DO
HSCB(PU«ACT) = 03
SEND +RSP (DACTPU) TC CPMGRSEND;
END
ACTLU:
D03
RESET DT
HSCB (LUeACTY = ACTIVE:
SEND +RSP (ACTLUSCOLD) TO CPMGReSEND:
END;
NACTLU:
— 007 :
RESET DTs
ASCB (LUSACT) = RESET;
SEND +RSP (DACTLU) TO CPMGReSEND;
END;
EIND:
T CALL BIND_RCV:
UNBIND:
T B0
RESET DT :
HSCB(SESS) = RESET:;
SEND +RSP C(UNBIND) TO CPMGR.SEND:
END
s CLEAR:
T DO0;
RESET DT
SEND +RSP (CLEAR) TO CPMGRSEND;
END;
SDT:
~DO0;
SET DTs -
SEND +RSP (SDT) TO CPMGRSEND;
END3 '
END s
RETURN?
END St

/%5¢382e3%)

/*5e302e3%/

/%50322e3%/

/%5302 03%/

/%5e3020b%/

/%503e2e3%/

/%S5 e382e3%/

-I*S-3-2Q3*ll



S»3e2eSs SON Validity Check

SGN_RCV: PROCEDURE;
SON_RCV_CNT = SON_RCV_CNT + 1;
IF SND -= SQN_RCV_CNT THEN
D0 ' '
SQN_RCV_CNT = SON_RCV_CNT - 13
CHANGE RQ TO EXR (2031);
END;
RETURN:;
END SON_RCV;

S5¢3e2sb0e BIND ReceiveA

BIND_RCV: PROCEDURE;

IF LU_LUe«SESS = ACTIVE THEN

no: ) i

e IF OAF' = PLU THEN
® SNC = X'0815°';
o ELSE |
. SNC = Xtn8&ps?t;

e CHANGE PIU TO -RSPC(SNC);

» SEND PIU TO PC»SEND;

END; .
ELSE;

DO

s CALL BIND_PARAM_USAGE_CHKS (SNCJ:;
IF SNC —-= X'0000! THEN

.
® Do;
® ¢ CHANGE PIU TO -RSP (SNCJ:;
° e SEND PIU TO PCeSEND: '
® END;
y s ELSE
® DO; )
® e RESET DT SUBTREE:;
. e« PLU = OAF';
® e LU_LUeSESS = ACTIVE;
. e SEND +RSP (BIND_RU)Y TO PCeSEND:;
® END; - i
END:
RETURN:;

END BIND_RCV;

/%S5 el20223%/
/%TBS%/

/%S e20le2%/

/%S5a2022%/



Selie DATA FLOW CONTROL

Sebhels Function Description

The - function of DFC is tgo control the flow cf FM (User) data
reauests and responses between the sessicn's FM pairse Only FM
data and DFC reauests are processed by DFCe :

The following Iist names and describes the functions of the major
DFC comoonents in the order in which they are generally used for
a session?

» SESSADDFC - RESET - <called during session activation
processing and when data traffic is reset in order to reset
all DFC states and correlation tables (used to correlate
reauests and responses).

¢ DFCeRCV - the entry to which 3ll FM data and DFC reguests
and responses are sent for processing by CPMGReRCVe

¢ DFCeSEND - the entry form which 3all FM™ data and DFC reguests

and responses are sent for oprocessing and sending to
CPMGR ¢SENDe

Sebhoelele Boundary Layers

DFC interacts with the followina boundary layers:

CPMGR (Rcv/Send regquests and responses)

e APPL_FM (Application data)

. APPL_DFC (Application DFC)
Sehele?2e Functions
Enforcement of prooer data flow procedure 1is accomplished by the
following DFC controls:

e Correlation of requests and resoonses.

» Control of normal flow half duplex flip flop send/raceive
mode.

e Control of immediate request and response control modess
e Control of chaininge
» Control! of brackets (transaction)e

» Shutdown processing for termination of normal flow traffic
prior to session deactivationes

e Enforcement of correct recuest/response RH formatse

£.11



Sehoele Alaorithm

Sehelels DFC Receive

- DFCsRCV: PROCEDURE:; v :
IF RRI=RQ THEN ' -

CALL RCV _RQO: : /%SehelelX/
ELSE

CALL RCV_RSPs ’ /%S ele2e3%/
RETURN;

END DFCeRCV;

S5ebe2e2e Receijve Reqguest

RCY_RQO: PROCEDURE;
IF EFI = NORM THEN
Do ;

e CT_ PTR = RCV_RQ_NQORM_CT; v
s CALL CT_ENTRY_ADD_OR_UPDATE; /%SAVE CORRELATION INFO
. Sehe2a9%/
» IF RCV_CHAIN_STATE = PURGE THEN '
° CALL RCV_RQ_NCRM_PUREE; /xPURCE CHAIN 5. 5.2.12*/
e ELSE
e D0s - ‘
® « IF SDI = -SD THEN .
® ® CALL RCV_RQ_NORM_FRROR_ CHECKS, /=VALIDATE RQ
® ® v Sebelel3%/
. s CALL FSM_CHAIN_RCVYs /%UPDATE CONTROL STATESw%/
® » CALL FSM_HDX_FF_FSP; :
s ) e CALL FSM_BSM;
® e IF RU_CTGY=DCF & RO_CODE —-= CANCEL THEN
® ® SEND RO TO USER_DCF3s  /*SEND RO TO NXT LAYER=/
® s ELSE
® ® SEND RQ TO USER_FMD;
® END
®
ENDs :
ELSE /*=XPEDITED ROx%/
DG : . :
e IF SCI —-= SD & RQO_CODE = SHUTDISIG THEN

° CALL FSM_SHUTD:
s SEND RQ TO USER_DFCs
END;
RETURN:
END RCY_RQs



Sehe2e3s Receive Response

RCV_RSP: PROCEDURE:
IF SFI = NORM THEN

nos : B _
e CT_PTR = SEND_RO_NORM_CT; g -
e KEY = SNF;
o IF CT_KEY_SEARCH = FOUND & /x5eke2e1D%/
. CT_RSP_RCVD_DR_SENT = NO THEN
° N0s
. o CALL RCV_RSP_NORM_CNTL_MGR3 /»UPDATE CNTL STATES»
° . Sebelelhx/
. » CALL FSM_HDX_CONTROL_RCV_RSP;
. e CALL FSM_BSM;
. e CALL FSM_RTR;
. » IF RU_CTGY = DFC & RO_CODE - = CANCEL THEN
. e SEND RSP TO USER_DFCs  /»*SND RSP TO NXT LAYERx/
. s ELSE
. e SEND RSP TO USER_FMD;
. o IF CT_ECI = EC THEN
v e REMOVE CURRENT FROM CT_PTR;  /®REMOVE RQ INFO»/
« e ELSE
. s CT_RSP_RCVD_OR_SENT = YES3  /*RSP WHILE INCx»/
. END; :
e ELSE :
» DISCARD RSP; /%*INVALID RSPx/
END;
ELSE | /*EXPEDTTED RSPx/

nao; '
CT_PTR = SEND_RO_EXP_CT:;
IF SEND_RQ_EXP_CT_ID = SNF THEN

®

® DO

° e CALL FSM_HDX_FF_FSR;

® e REMOVE CURRENT FROM CT_PTRs - /«REMOVE RQ INFOx/
4 e END '

e ELSE

° DISCARD RSP _ /*INVALID RSPx/

END;

RETURN:;

END RCV_RSP;
Selhsleloe DOFC Send

DFCeSEND: PROCEDURE:; :
IF CPMGR_SEND_CHECKS = 0K THEN /%S5ehe2s>x%/

no;
e IF RRI = RN THEN
® CALL SEND_RAQ: /%5sbhe2es%/
« ELSE
® CALL SEND_RSPs /%5eh02e7%/
END;
ELSE /%*SESSION INACTIVE»/
SEND 'REJECT' TO SENDING_PROCEDURE:
RETURN:

END DFCeSENDS



S5e4e2e5e

Send State Checks

CPMGR_SEND_CHECKS: PROCEDURE;
IF FSM_SESS_RCY -= ACTIVE }
FSM_DT_RCY -= ACTIVE THEN ° - .
RC = NG3 /%*SESS NOT ACTIVEx/
ELSE
RC = OK3 .
RETURN

END CPMGR_SEND_CHECKS;

S5ebeaZebe Send Reouest
SEND_RQ: PROCEDURE:;
IF RU_CTEY = DFC .THEN
CALL SEND_RQ_FORMAT_DFC:; /%FORMAT DFC RQ'S Sebdn2el15%x/
IF SEND_RO_STATE_ERRORS = 0K THEN /%S5e¢kel2el16x%/
DO
e IF EFI = NORMAL THEN
. SAON_SEND_CNT = SQN_SEND_CNT + 15 /#INCR SEQ ix/
. SNF = SQN_SEND_CNT;
° CT_PTR = SEND_RQG_NORM_CT; - /%SAVE RQ INFO TOx/
. CALL CT_ENTRY_ADD_OR_UPDATE; /%CORRELATE RSP 50b4e2e%/
N IF (BCI=BCICT_RSP_RCVD_OR_SENT=NO) THEN
. CALL FSM_CNTL_NORM: /¥ENFORCE IMMEDe RQ HODE*/
. CALL_FSM_CHAIN_SEND; /xUPDATE CNTL STATES=®/
° CALL_FSHM_HDX_FF_FSP3;
® CALL_FSM_HDX_CCONTROL_RCVY_RSPs
° CALL_FSM_BSMs
* CALL_FSM_RTR: _
s . SEND RQ@ TO CPMGEReSEND; /%5030203%/
e ELSE /*EXPEDITED RQ»/
® DO0; ) :
° o SND_EXP_ID=SND_EXP_ID+1s
» s SNF=SND_EXP_IDs
e e CALL FSM_HDX_FF_FSP:; 10
® e CALL SEND_RQ_EXP_CT_ELEM_ADD; /%Selhe2el1%/ .
» o SEND RTQ TO CPMGRSEND; ’
° END3
END3;
ELSE; /%STATE VIOLATION—PCJECTiI
SEND 'REJECT' TO SENDING PROCEDURES
 RETURNS>
END SEND_RO;
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Sehan2e7s Send Response

SEND_RSP: PROCEDURE;
IF EFI=NUORMAL THEN
00;
» CT_PTR=RCV_RQ_NORM_CT; 3 -
e CALL SEND_RSP_NORM_PRQOCESSs /*SENERATE NORM RSP
'y ' Selbeo2el1 7%/
END;
ELSE
Do .
» CALL SEND_RSP_EXP_GENERATE: /*GENERATE EXP RSP
e 50502-19*/
e CALL FSM_SHUTD;
e SEND RSP TO CPMGRSEND; /%5e3e2e3%/
END;
RETURN3;
END SENDJ_RSP;

Sehbe’eole CT Entry Add

CT_ENTRY_ADD: PROCEDURE: :
CT_BEG_SNF=SNF; /#SAVE RQ INFOx/
CT_END_SNF =SNF 3
CT_RU_CTGY=RU_CTGY;

CT_FI=FT;
CT_DR1I=DR1I:
CT_DR2I=DR2I;
CT_ERI=ERI;
CT_ECI=ECI:
CT_ARI=TMI;
CT_BBI=RBBI;

; CT_EBI=EBIs
CT_ROCODE=RO_CODE;

RETURN?

EMD CT_ENTRY_ADD:



5e4e2e9e CT Entry Add or Update

CT_ENTRY_ADD_OR_UPDATE: PROCEDURE;
IF RQ_CODE=CANCEL THEN
DO;
e CALL CT_ENTRY_ADD: ) /*%5eh02e8%/ .
s CT_CDI=CDI; ' ' “/%CANCZLI IS END»*/ -
END;
ELSE .
DO . . -
e IF EMPTY (CT_PTR) THEN ‘
Do;s - /%START NEW CHAIN»/
» CALL CT_ENTRY_ADD:; /%S eln203%/
e IF ECI=EC THEN
. CT_CDI=CDI;
€ND;
ELSE '
D03 /%IN. CHAIN»/
o CT_END_SNF=SNF;
» IF ECI=EC THEN
e DO
CT_ECI=EC:;
CT_DR1I=DR1I;
CT_DR2I=DR21:;
CT_FRI=ERI;
CT_CDI=CDI;
ND;
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END;
RETURN;
END CT_ENTRY_ADD_OR_UPDATE;

Selhe2e7T e CT Key Search

“CT_KFY_SEARCH: PROCEDURE (RCY;

RC=NOTFOUNDs

IF CT_END_SNF_CT_BEG_SNF>=0 THEN
no ;
e IF KEY>=CT_BEG_SNF &
. KEY ¢=CT_END_SNF THEN
« RC=FOUND;
END;

ELSE
no;
e IF KEY<=CT_END_SNFI
. KEY>=CT_BEG_SNF THEN
e RC=FOUND;
END3

RETURN (RC);

END CT_KEY_SEARCH:;

wn
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Sehalel1e CT Update

SEND_RQ_EXP_CT_ELEM_ADD: PROCEDURE;
/%SAVE EXP RQ INFO FOR RSP CORRELATIONX/

SEND_RQ_EXP_CT_ID=SNF;
SEND_RO_EXP_CT_ROCODE=RQ_CCDE;
RETURN:

END SEND_RQ_EXP_CT_ELEM_ADD:;

Sehe2e¢12s Receive State Checks

RCV_RQ_NORM_PURGE: PROCEDURE:

CALL FSM_CHAIN_RCV;
CALL FSM_HDX_FF_FSPs "’
CALL FSM_HDX_CONTROL_SEND_RSP;
CALL FSM_BSM('PURGE");
IF RO_CODE=CANCEL THEN
SEND RG TO USTR_FMD;
ELSE
DISCARD RO;
RETURNS
END RCV_RO_NORM_PURGE;

5eLe2e13e Receive Reaquest State Checks

RCY_RQO_NORM_ERROR_CHECKS: PRCCEDURE:
. IF FSM_RES=ERRORI} /%EXR CREATED ON ERRORx/
’ FSM_HDX_FF_FSP=ERRORI

FSHM_CHAIN_RCV=ERROR|

FSH_BSM=ERROR1

FSH_RTR=TRROR THEN

RETURNS

END RCV_RQ_NORM_ERROR_CHECKS:

5.&.2.1@. Receive Response State Checks

RCY_RSP_NORM_CNTL_MGR: PROCEDURE; -
/*SEND CHAIN RSP WHEN REQUIRED TO IMMEDIATE CNTL STATEx/

IF FSM_CNTL_NORM=PEND &
((CT_BEG_SNF<=SNF & SNF<=CT_END_SNF) I
(SNF<=CT_END_SNF & CT_END_SNF<CTeBEG_SND)!
(CT_END_SNFCCT_BEG_SNF & CT_BEG_SNF<=SNF)) THEN
CALL FSM_CNTL_NORM ('RSP_TC_CURRENT_CHAIN');
RETURN; |

END RCV_RSP_NORM_CNTL_MGR;



Selbe?2e15e Generate RH

SEND_RQ_FORMAT_DFC: PROCEDURE;
/*FORMAT DFC REQUESTS*/

RRI=RQ5;

RU_CTGY=DFC:s

FI=FMH;

BCI=BC;

ECI=EC;

DR1T1=DR1;

CSI=CODED;

IF EFI=NORMAL THEN
SELECT (RQ_CODE);

WHEN (CANCEL)D

DO
e BBI=-BB; :
s DR2I=-DR2; .
END

WHEN (LUSTAT)
CALL USER_LUSTAT_FORMAT;
WHEN (RTR)
no;
o DR2I=-DR2;
ERI=-ER;
BBI=-88;
EBI=-ER;
CDI=-CD;
ND 3

Me e © @«

ND3; '
3 /REXPEDITED»/
0 .

DR21I=-0R2:;
ERI=-ER>;

GRI=-QR;

BBI=-B83;

EBI=-EBs

CDI=-CD:

END:
RETURN:
END SEND_RQ_FORMAT_DFC:
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Cehe2e16e Send Reguest State Checks

SEND_ROQ_STATE_ERRORS: PROCECURE(RC);

RC=0K:;
IF SFI=NORMAL THEN
D0
IF FSM_CHAIN_SEND=REJECTI
FSM_CNTL_NORM=REJECT THEN
RC=NG;
ELSES
IF FSM_HDX_FF_FSP=REJECTI
FSM_BSM=REJECTI
FSM_RTR=REJECT THEN
RC=NG;

END;
RETURN (RCJ;
END SEND_RQO_STATE_ERRORS;

S5e04e2e17s Process Normal Response

RSP_NORM_PROCESS: PROCEDURE:

IF ROD (CT_ROIDI

(ROS(CT_ROI) &

PRE_RSP_TYPE=NEG) THEN

N9 ;

o CALL SEND_RSP_NORM_GENFRATE: /x*BUILD RSP FIG 4-18%/

e CALL FSM_HDX_CONTROL_SEND_RSP:

» CALL FSM_BSHM;

o SEND RSP TO CPMGReSEND;

END;
IF CT_ECI=EC THEN

REMOVE CURRENT FROM CT_PTR;
ELSE .
CT_RSP_RCVD_OR_SENT=YES;  /%RSP PRIOR TO END CHAIN®/
RETURN; : :
CND_RSP_NORM_PROCESS s
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Sake2s18s fenerate Normal Resoonse

SEND_RSP_NORM_GENSRATE: PROCEDURE;

EFT=NORMAL 5
SNF=PRE_RSP_SNF;
PRI=RSP;
RU_CTGY=CT_RU_CTGY
FI=CT_FI;
8CI=BC:
ECI=EC;
DR1I=CT_DR1I:;
DR2I=CT_DR2Is
CRI=CT_QRI;
RQ_CODE=CT_ROCODE;
RETURN3;

END SEND_RSP_NORM_GENERATE;
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