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1• INTRODUCTION 

1 .1 • s cooe 

This document orovides the design soecification of 3 Systems 
Network Architecture CSNA> manager suoporting cluster controller 
node CPU•T2> operations• The SN~ manager will run on a HoneYwel I 
Series 60 <Level 6> minicomputer under the ~cos 6 ooerating 
SY St em. 

~oftware Environment 

The SNA manager orovides suooort for communications aoolications 
in a SNA/SOLC PUeT2e It runs under HOO 400 and MOO 600 ooerating 
system in which the Honeywel I SLOC line protocol handler has been 
configured. The SNA mana9er, along with the SOLC lo~, performs 
atr actions necessary to send end user data throu~h the network. 
It does not change or examine the end user data• This function is 
left to the aoolication which uses the SNA manaqer. The SNA 
manager is linked with the aoolication orogra~ and runs as a task 
g rouo under GC OS 6 • 

1 .3. Features 

The SNA manager suooorts SNA cluster controller node CPUeT2> Y 
capabilities. T~ese caoabilities include: 

uo to 256 network addressable units 

FM Profit e 3 

TS Profile 3 

subset of SNA reauests and resoons·es 
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SNA commands 

SC ACTPU 
0 ACT PU 
ACTLU 
0 ACT LU 
BIND 
UNBIND 
SOT 
CLEAR 

OFC CANCEL 
CHASE 
LUST AT 
SHU TO 
SHU TC 
RTR 
BID 
SIGNAL 

FMO OATA 
REOMS 
RECFMS 

F~ Data Protocols: 

1-fDX Flip/Flop 
Change Direction 
Chaining 
!3RACKETS 
BRACKET TERMINATION Rule 1 
CONTENTION between brackets CLU.T2) 

User Model 

The SNA manager suooorts SNA/SDLC communications via five types 
of reouests. Each of these reauests are issued via the $RQTSK 
task request call to various tasks in the SNA manager. The first 
reouest is made to identify a buffer oool to tne SNA manag~r. The 
SNA manager uses buffers in this pool to oerform transmit and 
receive operations on the data link. The second reauest is used 
by the aoolication task to acauire data buffers for use in 
sending data to the remote node <the SNA manager releases 
transmit buffers>. The third reauest is used bY the aoplication 
task to release data buffers usPd to receive data from the data 
link Cthe SNA manager acouires receive data buffers). The last 
reauest is used to oass buffers containin9 end user data to the 
SNA manager for evenual transmission on the data link. These 
reauests are described in detaif in Chaoter 6. 
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3• GLOSSARY 

ACTLU 
ACT PU 

J:l'B 
9BI 
BBIU 
8!31UI 
BC 
BCI 
eIND 
BIU 
0LU 
BSM 
BTU 

co 
COI 
CPM 
CPMGR 
csc 
CT 
CTGY 

OACTLU 
DA CT PU 
OAF' 
OFC 
DLC 
OR1 
OR1I 
DR2 
DR 21 
OT 

~B 
EBI 
E0IU 
EBIUI 
EC 
ECI 
EFI 
ERI 
EXR 

F!D 
FM 
F"MO 
FP4H 
FSP 

HSAP 
HSIO 

TNB 
IPR 

LO 
LOI 
LU 

ACTIVAT~ LOGICAL UNIT 
ACTIVATE PHYSICAL U~IT 

~egin Bracket 
Begin Bracket Indicator 
13 eg in BI U 
8BIU Indicator 
Begin Chain 
Begin Chain Indicator 
BINO SES~ION 
Basic Information Unit 
8asic Link Unit 
Bracket State Manager 
~asic Transmission Unit 

Change Di re cti on 
ch a nq e O i re ct i on I n di ca to r 
Connection Point Manager 
CPM 
common Session Control 
Correlation Table 
r. at eo orY 

OEACTIVATE LOGICAL UNIT 
DEACTIVATE PHYSICAL UNIT 
Destination Address Field 
Data Flew Control 
Oata Li~k Control 
Oefinite Resoonse 1 
OR1 I ndi cater 
Definite Resoonse 2 
OR2 Indicator 
Data Traffic 

t:nd a rack et 
~nd Bracket In~icator 
End BIU 
EBIU Indicator 
End Chain 
End Chain Indicator 
Exoedited Flow Indicator 
Exceotion Response Indicator 
Fxceotion Reauest 

Format Identification Field 
Function Manaqement 
Function Management Oata 
Function Management Header 
First Soeaker 

Half-Session Activation Parameters 
Half-Session Identification 

In Bracket 
Isolated Pacing Resoonse 

Lost Data 
lost Data Indicator 
logical Unit 



LUST AT 
LU_Ti 

NAU 
NC 
NG 
NS 

OAF' 

PAC 
PC 
PI 
PIU 
PLU 
PS 
PU 
PU_Tj 

OR 
ORI 

Re• 
RECFMS 
REOMS 
RH 
RO 
ROD 
ROE 
RON 
RRI 
RSP 
RT! 
RTR 
RU 

SC 
SDI 
SOT 
sHurc· 
SHU TD 
SIG 
SLU 
SNA 
SNC 
SNF 
SON 
SSCP 

TC 
HI 
TS 

UNBINO 
UPM 

LOGICAL UNIT STATUS 
Log i ca I uni t t Y Pe i 

Maoping Field 

Network Addressable Unit 
Network Control 
NO Good 
Network Services 

Origin Address Field 

Pacing Reouest/Response 
Path Controt 
Pacing Indicator 
Path Information Unit 
Primary Logical Unit 
Presentation Services 
Physi ca I. Unit 
Physical Unit type j 

Queued Response 
Queued Response Indicator 

~eturn code 
RECORD FORMATTED MAINTENANCE ST~TISTICS 
REQUEST MAINTENANCE STATISTICS 
Reauest/Resoonse Header 
Reauest 
Reouest Indicating Definite Resoonse 
Reauest Indicating Exceotion Resoonse 
Reauest Indicating No Resoonse 
Reouest/Resoonse Indicator 
Resoonse 
Resoonse Tyoe Indicator 
READY TO RECEIVE 
Reauest/Resoonse Unit 

I 

Session Control 
Sense Data Indicator 
START DATA TRAFFIC 
SHUTDOWN COMPLE 
SHU TOOWN 
SIGNAL 
Secondary Logical Unit 
Systems Network Architecture 
Sense Cpde 
Seauence Number Field 
Seauence Number 
SYstem Services Control Point 

Transmission Control 
Transmission Header 
Transmission Subsystem 

UNBIND SESSION 
Undefined Protocol ~achine 



4. DESIGN OVERVIEW 

This section outlines the functional comoonents of an SNA/SOLC 
physicaf unit tyoe 2• It describes the intermediate level of a 
too-down system design, whose too~tayer design was presented 
oreviousty Cref 5>• Since the design adheres to the SNA layered 
architecture it should be ~elativelY easy to modify ~ne or more 
layers in order to extend SNA/SDLC caoabilities and suo~ort other 
SN A pr od u c ts • 

Layers 

LaYeriniJ ics essential to the structure of SNA• Most~ layers, 
atthough differinq in soecifics,, have the generic interna.1 
structure shown in FiQure 1• Each layer handfes two crincioal 
flows: the inbound flow toward the center of the network from the 
outer fayers, and the outbound flow toward the outer layers from 
the center of the network. A layer consists of twc corrtolementary 
elements: Element.SEND and Element.~CV• Element.SEND handles the 
f tow toward the center and Ele~ent.RCV handles the ffow toward 
the outer fayers. The elements within a layer are couofed to 
af tow for synchronization. The term "half-session" designates the 
sum of these elements within a node for a specific network 
addressable unit ci.e., sscP, PU, and LU>• 

In the network at I arge, el em en ts are oai red with their 
comolementary element in the same Jayer of the remote node. Tnese 
paired elements interact with one another by exchanging control 
indicators carried by SNA reouests and resoonses. 'etails of 
these orotocol machines are given in the next section. 
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lu2• "Jode St rue tu re 

The basic node structure Cas proposed in Ref S> is shown in 
figure 2. It indicates the Function Management' Oata Ftow 
Control, Transmission Control, Path Control, and Oata. Link 
Cont ro I I ayers• 

A more detaile:dnode structure is shown in figure 3. The elements 
handling the inbound and outbound flow are deoicted, along with 
intertask communications Caueues> and control oaths. A orocedural 
cfescriotion is orovided for each element in chapter 5 of this 
document• Note that the FM layer is left undifferentiated, as it 
wilt be deoendent on the oarticular aoolication or device being 
emu I ated • 

Ta s !c S ch edu I i ng 

The scheduling of tasks within the node is a function of the 
arrivaf of infonnation units from outside the node Creceived from 
the data link or generated by an end user>, the conditioning of 
task readiness, and the orioritY of ready tasks. 

Tasks within the node synchronize their activity by a aueue 
mechanism imolemented via the $ROTSK system service macro calla A 
running task which has an infor~ation unit to oass to an adjacent 
element witf issue a SROTSK to the reauested LRN and starting 
address. The reauested task wifl run vhen it becomes the highest 
priority ready task. 

No exoficit mechanism at this tevel of desiqn governs how lonq a 
task wi I l rlJ'l b~fore pending• l i kevise, the length of any l evef 
or task aueue can grow without limit. However, there exist SNA 
controls or protocols, such as Immediate Reauest Mode and Pacinq, 
that are used to assure that all tasks pend and that no aueue 
grows excessivety large. 

Executive functions are not exoticitlr shown in this desig:n 
speci fi ca ti on• The task s cht»du I er, memory management, aueue 
management, and semaohore facility are intrinsic functions 
orovided by systems software. 
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Figure 2• Intermediate View 
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5• INTERNAL D~SIGN 

5e1• Qata Link Control 

Function Oescriotion 

OLC:· manages the transfer of information over the data 
communications channel. OLC does not examine, change, or use the 
PIU oortion of the 8LU• 

Algorithm 

The OLC layer is implemented via the !neater~ SYnchronous· Data 
Link control line orotocol handler <See Reference 6>. 

5•2• Path Control 

5•2•1• Function Description 

PC manages the routing of PIUS in the outbound f Jow to the 
acorooriate element in the TC fayer - either csc or CP~GR.Rcv. It 
also performs usage checks on the TH oortion of the outbound PIUS 
and gen~rates the T~ field of inbound PIUS• 

i;:_1 



5•2•2•1• PC Receive 

.: 

P C-iRCV: PROC~DURE J 

CALL $ROIO CIORB>; 
IF TH_RCV = OK THEN 

00 J 

• IF PU ~ESET THEN 
• OOJ 

/•EXTERNAL•/ 
'*5•2•2•3if/ 

• • IF OAF' -= SSCP /•0AF 1=0=>SSCP•/ 
• • OAF' -= PU THEN /•DAF'=O=>PU •I 

• 
• 
• 

• 
• 
• 

IF -B~IU IRONIRSP THEN 
DISCARO PIU; 

ELSE 
• • DO; ;. 
• • • CHANGE PIU TO -RSP C8008>; 

-• • •SEND PIU TO PCeSENO; 1•5•2•2•2*/ 
• • ENO;' 
• • ELSE 
• • IF LOI = LO THEN 
, • IF -BBIUlRONIRSP THEN 
• • OISCARO PIU; 
• • ELSE 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

• 
• 
• 
•· 
• 
• 
END; 

ELSE: 
DOJ 

• IF 
• 
• 
• 
• 
• 
• 
• 

!JO; 
• CHANGE PIU TO -RSPCSNC>; 
• SEND PIU TO PCeSENO; 1•5•2•2•2/ 
ENO; 

ELSE 
SEND PIU TO CSC; /*5•3•2•1•/ 

-VALIO_DAF I THFN /•5·2· 2·4 *' 
IF -B8IUIRONIRSP THEN 

DISC ARO PIU; 
ELSE 

DO; 

• CHANGE PIU TO -RSP <8004>; 
• SEND PIU. TO PCeSENO; hf s. 2.2.2 *' 
EN'JJ 

• ELSE 

• DO; 
• • IF CLO I=LO > THFN 
• • IF -BBIUIRONIRSP THEN 
• • DISCARD P!UJ 
• • ELSE 

• • DO; 

• • CHANGE PIU TO -RSPCSNC>; 
• • SEND PIU TO PCeS END; /Jf5e2•2•2*/ 
• • EWH 
• • ELSE 
• • 00; 
• • • FIND HSCS; 
• • • IF CLU = RE"SET> .THEN 
• • • SEND PIU TO csc; '*5•3•2•1*/ 



• 
• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
ENO; 

• ELSE 
• SF.ND PIU TO CPMGReRCV; 1•5•3•2•2*/ 
ENO; 

• ENO; 
W:N O; 

ELSE 
OISCARD PJU; 

RETURN; 
ENO PC•RCVJ 

PC Send 

PCeSEND: PROCEDURE; 
THCOAF'> = HSCBCOAF 1 ); 

THCOAF'> = HSCBCDAF 1 >; 
THCSNF> - HSC0CSN~>; 
THCFIO> = GEN PARAMS <FIO>; 
TH ( E"FI) = HSCB c EFI >'; 
THCMPF> = BBIU + EBIU; 
CALL $R~IO.<IOF.R>; /*EXTERNAL*/ 
RETURN; 

ENO PC •SEND; 

TH Format Check 

TH_Rcv: PROCEDURE C~ETURN_COOE)J 

SELECTJ 
WHEN CPIU_LENGTH<1l: 

DO; 
RETU!Uf_COD E=NG; 

; SENSE_COOE=X '8008 1 ; 

EN!J; 
VHEN CFIO -= 2>: 

DO; 
~ETURN_COO E=NG; 
SENSE_COOE=X 1 8006 1 ; 

ENO; 
VHEN CBBIU & PIU_LENGTH < 9): 

OOJ 
RETURN_COO E=NG; 
SENSE_com:=x • 4005 •; 

ENO: 
OTHER\IISE: 

ENI); 

DO; 
RETURN_C 00 E=OK; 
SENSE_COOE=x•oooo•; 

ENO; 

IF RETURN_CODE -= OK THEN 
CT?TJONALLY_LOGCSENSE_~OOE>; 

RETURN CRETURN_CODE>; 
f'N 0 Tl-f_R CV; 



OAF' Validity Check 

VALIO~DAF•: PROCEOU~E; 
IF COAF' >= 0 & 

OAF' <= 34 
OAF• -= 1> 

VALIO_DAF' = 
ELS': 

& 
THEN 
TRUE; 

VALIO_DAF' = FALSE; 
RETURN: 

END VALI!l_DAF' J 

. .. 

I 
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5.3. Transmission Control 

Function Qescriotion /' 
TC is comorised Of four elements Common Session Control CCSCJ, 
Connection Point Manager sen (CPHGt:?eSEND), Connection -·Point 
Manager receive <c 0 MGR.RCV), a d S~ssion control CSC>• 

Common Session Control handl~s the messages destined for reset 
<inactive> half-sessions. Fgr reset naff-sessions it discards or 
negatively resoonds to al I BIUs other than the session activation 
reouests - ACTPU, ACTLU, and BIND. When one of these is received~ 
csc acauires data structures needed to manaqe a half-session and 
forwards the reouest to Session control. 

CPMGReSt:ND hand I es immed;i ate resconse mode and oaci ng control on 
the inbound flow. 

CPMGReRCV routes outbound SNA reouest and resoonses to the 
aporopriat~ elemen~ for function interoretation. SNA reauests of 
RU cateaorY sc destined for active half sessions are sent to sc. 
SNA reauests and resoonses of PU cateaorY OFC and FMO are sent to 
DFc.Rcv. 

SC is a collection of orocedures which orocesses 
reauests of RU category sc, and issues aoorooriate 
the inbound ffow. SC orotocols also control the 
traffic in both directions • 

. , 

~-5 

out'bound SNA 
resoonse on 

no rma I data 
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Alqorithm 

' (,,-------
1 H 

CSC Receive 

; i \ 

C::SC: ~ROCEDURt:; / 
SEL~CT CSESSION_TiPEJ; 
• ~HEN <LU LU>: / 
• DO; - ~ j 
• • IF SSCP_lu .sESS -= .ACTIVE THEN 
• • OO; . 
• • • CHANGE ~!U TO -RSP C8009>{-
• • • SEND PIU TO PCaSEND; . 

• 
• 
• 

• ENO; 
• SLSE 
• IF RO_CODE -= BIND THEN 

• 
• 

• OO; / .. 
• • CHANGE PtU TO -RSP C8005>f' 

• 
• 
• 
• 

• • SENQ P!U TO PCeSENO; 
• 
• 
• 

END; 
EL'SE 

SEND PIU TO SC; 
• ENO;·· . 
• WHEN csscP_LUM<-..,,_/"'" 
• 0 0 ; y""'~·· 

• • IF SSCP_PUaSESS 
• DO; 
• • • CHANGE PIU 

-= ACTIVE THEN .; 

T 0 -RS? C 8 00 it;'\ 
• • • SEND PIU TO PCaSEND; 

ENO; 
SE 

• IF RO_COOE -= ACTLU THEN 
• • co; 

• • CHANGE P!U TO -RSPC8005); 
• • SEND PIU TO PCaSENO; 
111 END; 

• • ELSE 
• • SEND PIU TO SC; 
• EN 'J; 
• WHEN CSSCP _PU> 
• DO; 
• • IF RO_COOE -= ACTPU THEN 
• • DO; 
• • • CHANGE PIU TO -RSP C800S>; 
• • • SEND PIU TO PCaSEND; 
• • END; 
• • ELSE 
• • SEND PIU TO SC; /;t 1•5·3•2•4*' 
• ENO; 
• OTHE'HIISE 
• 

/ l~ v . ' \ 
DO; J/ 11 

• • CHANGE PIU TO -RSP (800F>; 
• • SEND PIU TO PCeSENO; 
• ENO; 
ENIJ: 
RETURN; 

END csc; 

5-6 
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CPMGReRCV: PROCEDURE; 

. 
" 

IF "IALF_SE~S-ION -= ACTIVE THEN 
tc- RQN IR~P THEN 

DISCA_RO PIU; 
ELSE 

oo; 
• CHANGE RO TO -RSP C80DS>; 
• SEND PIU TO CPMGReSENO; /•5•3•2•3•/ 
EN!J; 

ELSE' 
OO; 
• IF ~SAPeSNO_PACING = YES THEN 
• C AL l PA C .R S P _R CV ; I •TB S it I 
• ELSE 
• I~ CR~I = RSP & /wCHK FOR IPR•/ 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
I 

I 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

PI = PAC & 
OR1I = -OR1 & 
DR2I = -OR2} THEN 

DISCARD PIUJ 
ELSE 

DO;-
• IF cec:-1 ·= EXP & 
• RRI = RSP>· THEN 
• CALL CNTL_IHP4EO_EXP ( 11 EXPE'OITED.:_RSP_RCV 1 E0•); 
• /*TBS•/ 
I SELECT CRU_CTGY); 
• WHEN CNC): 
• OO; 
• • CHANGE PIU TO -RSPCSNC>; 
• • SEND PIU TO CP~GReSF.NO; /*5•3•2•3•/ 
• ENO; 
• WHEN csc>: 
• SEN 1J PI U T 0 SC; I *'5 • 3 • 2 • 4 *I 
• WHEN <OFCIFMO): 
• SELECT; 
• WHEN CDT_RCV -= ACTIVE>: 
• IF RONIRSP THE~ 
• DISCARD PIU; 
• ELSE 
• DO; 
• • CHANGE PIU TO -RSPC2005>; 
• 1 SEND PIU TO CPMGReSEND; : 1*5•3•2•3•1 
• ENO; 
• WHEN <EFI =EXP>: 
• SENO PIU TC OFC1RCV; . /*5•4•2•1•/ 
• OTHERWISE: 
• oo; 
• • IF HSAPeMAX_RCV_RU_SIZE -= NOT_SPEC & 
• • RU_LENSTH > HSA P _RCV_RU_SI ZE TJ.fEN 
• • CHANGE PIU TO EXR <1002>; 
• • IF RR! = RSP THEN 
• • SEND RSP TO OFC.RCV; /*5•4•2•1•/ 
• • ELSE 
• 
• 
• 
• 

• 
• 
• 
• 

oo; 
• CA LL SQN_RCV; 
• CALL PAC_RQ_RCV; 
• SEND RQ TO' OFCeRCV; 
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• • 
• • 
• END; 
ENO; 

RETURN; 
END CPHGReRCV; 

• 
END 

CPHGR Send 

C'MGR aSENO: PROCfO URE; 
IF RRI = RO THEN 

'JO; 

ENO; 

• IF EFI = EXP THEN 
• ')0; 

• • CALL CTRL_IHMED~EXP; 
• •IF RU_CTGY -= DFCIFl"O TH.EN 
• • CALL ID_EXP_SNO; 
• ENO; 
• ELSE 
• CALL PAC_R O_SNO; 
• SEND PIU TO PC.SEND; 
ENO; 

ELSE 
'lO; 
• IF EFI -= EXP THEN 
• !F PAC_RO~RCV = PENO & 
• PAC_SNO_CT = 0 THEN 
• DO; 
• • Pt = PAC; 

/•SHUTC & SIG•/ 

• • CALL P·Ac_RO_RCV C 1 PAC RSP SENT'> 

' , 

• ENO; 
• SENO PIU TO PCeSENO; /*5•2•2•2*/ 
i=ND; 

RETURN; 
ENO CHPGR.SENO; 



5·3·2·4· Sess.ion Control 

SC: !>ROC!:!>UR':: 

. .. 

00 CASE RO_COOE; 
i9.C.TPU: 

oo; /-- ,-
HScscPu•ACT> = 1; 
SEND +RSP <ACTPU.COLD> TO CPMGReSENO; /*5•3•2~3*/ 

END;· 
!JACTPU: 
- ... DO; 

HSC0CPUeACT> = O; 
SEND +RSP <DACTPU) TC CP"SReSEND; /~5•3•2•3•/ 

Em'.>; 
~: 

DO; 
RESET OT; 
HSCB CLU.ACT> = ACTIVE; 
SEN~ +RSP CACT~U·COLO) TO CPMGR.SEND; 1*5•3•2•3•1 

ENO; 
fl.a CTLU: 
-@fi' 

RES ET OT; 
Jscs.CLUeACT> = RESfT; 

( .i .,_,. SEND +RSP CDACTLU) TO CPMGReSENO; 1•5•3•2•3•/ 
ENO; 

J3 I NO : 
CALL BINO_RCV; 

U!llBINO: 
-----co;, 

RES'=T OT; 
HSC~CSESS> = RESET; 
SENO +RS?CUNBINO> TO CPMGR.SENO; 

ENO; 
CL EAR~ 
--rro; 

RES E'T OT; 
SEND +RSP <CLEAR> TO CPMGReSENO; 

ENO; · 
SOT: 
--CO; 

SET OT; 
SEND +RS? CSOT> TO CPMGReSEND; 

ENO; 
END r 
RETIJRN; 

ENO Sr.; 

L 



SON Validity Check 

SON_RCV: PROCEDURE; 
SQN_RCV_CNT = SON_RCV_CNT + 1; 
IF SNO -= SON_RCV_CNT THEN 

QO; 
SQN_RCV_CNT = SQN_RCV_CNT - 1; 
CHANGE RO TO EXR C2001); 

ENO; 
RETURN; 

END SON_RCV; 

BINO Receive 

BINO_RCV: PROCEDURE; 

' , 

IF LU_LUaS~SS = ACTIVE THEN 
!10; ; 
• IF OAF' = PLU THEN 
• SNC = X1 0815 1 1 
• ELSE 
• sNc = x•.neos•; 
• CHANGE PIU TO -RSPCSNC>; 
• SENO PIU TO PCeSENO; 
f::N O; 

ELSE.; 
00; 
• CALL BINO_PARAM_USAGE_CHKS CSNC); 
• IF SNC -= X1 0000 1 THEN 
• DO; 
• • CHANGE PIU TO -RSP CSNCJ; 
• • SEND PIU TO PCeSEND; 
• ENO; 
• ELSE 
• DO; 
• • RESET DT SUBTREE; 
• • PLU = 0AF 1 ; 

• • LU_LU.SESS = ACTIVE; 
• •SEND +RSP CBIND_RU> TO PC.SEND; 
• END; · 
END; 

RETURN; 
ENO Br NO_Rtv; 
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5•4• DATA FLOW CONTROL 

5.4.1. Function Oescriotion 

The ·function of !lFC ·is to cont.rol the f tow 
reouests and responses between the session's 
data and OFC reouests are orocessed bY OFC• 

cf FM <User> data 
FM Dai rs.. On"t y FM 

The f ot towing ti st names and describes the functions of the major 
DFC co~oonents in the order in which they are generally used for 
a se s-sion: 

• SESSAOaDFC RESET called 
pr-ocessin? and when data traffic 
atr OFC states and correlation 
reauests and responses>. 

during session activation 
is reset in order to reset 
tables <us~d to correlate 

• o~c.RCV - the entry to which all FM data and DFC reauests 
and resconses are sent for orocessing by CPHGReRCV• 

• ore.SEND - the entry form which atl F~ data and OFC reauests 
and resoonses are sent for orocessinQ and sending to 
CP!1 GR .seNo. 

5.4.1.1. Boundary Layers 

OFC interacts with the fotlowing boundary layers: 

• CPMGR <Rev/Send reauests and responses> . , 
• APPL_FH <Aoplication data> 

• APPL_OFC CApplication DfC) 

Functions 

Enforcement of oroo er data f I ow o ro cedu re is accomp t ished by the 
folfo·wing OFC controls: 

• Correlation of reQuests and resoonses. 

• Control of normal flow half duolex flip floe send/receive 
mode. 

• 

• 

• 

• 

• 

Control of immediate reauest ani response control modes• 

Control of chaining • 

Control of brackets <transaction> • 

Shutdown orocessing for ter~ination of normal flow traffic 
prior to session deactivation. 

Enforcement of correct. reouest/resoonse RH formats • 



5•4•2•1• OFC Receive 

. , 

ore.Rev: PROCEDURE; 
IF ~RI=RQ THEN 

CALL RCV_RQ; 
ELSE 

CALL RCV_RSP; 
RETURN; 

ENO OFC•RCV; 

Receive Reauest 

RCV_RO: PROCEOURE; 
IF EFI = NORM THEN 

no; 
• CT_PTR = RCV_RO_NORH_cr; 
• CALL CT_ENT~Y_AOO_OR_UPOATE; /*SAVE CORRELATION INFO 
• 5·4·2•9*/ 
•IF RCV_CHAIN_STATE = PUf(GE THEN 
• CALL RCV_RO_NCRM_PURGE; /*PURGE CHA IN 5•4•2•12*/ 
• ELSE 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

fJO; . 
• IF SOI = -SO THEN 
• CALL RCV_RC_NORM_ERROR_CHECKS; /•VALIDATE RQ 
• 5·4·2·13*/ 
• CALL FSH_CHAIN_Rcv; /:lltUPOATE CONTROL STATES•/ 
• CALL FSMJIOX_FF.;_FSP; 
• CALL FSM_BSM; 
• IF RU_CTGY=OCF & RC_COOE -= CANCEL THEN 
• SEND RO TO USER_DCFJ /*SEND RO TO NXT LAYER•/ 
• ELSE 
• S~NO RO TO USER_FMO; 

• ENO; 

• 
END; 

ELSE /*~XPEOITEO RQ•/ 
OO; 
• IF SOI -=SO & RO_COOE = SHUTOISIG-THEr-1 
• CALL FSM_SHUTO; 
• SENO RO TO USER_DFC; 
I:flf O; 

RETURN; 
FNO RCV_RO; 
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Receive Resoonse 

RCV_~SP: PROCEDURE: 

. , 

IF EFI = NORM T~EN 
oo; 
• CT_PTR = SEND_RQ~NORM_CTJ 
• KEY = SNF; 
• IF CT_KEY_SEARCH = FOUND & /*5e!e2a10*/ 
• CT_RSP _RCVO_OR_SENT = NO TYEN 
• OOJ 
• • CALL RCV_RSP_NORM_CNTL_HGR; /*UPDATE' CNTL STATES• 

• • 5·4·2·14it/ 
• • CALL FSM_HOX_CONTROL_RCV_RSP; 
• • CALL FSM_BSM; 
• • CALL FSM_) TR; 
• • IF RU_CTGY = OFC & RO_COOE - = CANCEL THEN 
• • SEND RSP TO USER_OFC; /itSNO RSP TO NXT LAYER*/ 
• • EL SE' 
• • SEND RSP TO.- USER_FMO; 
• • IF CT_ECI = EC THEN 
., • REMOVE CURRENT FROM CT_PTR; /'lfREHOVE RQ INFO*/ 
• · • ELSE' 
• • CT_RSP_RCVO~OR_SENT = Y!:S; /*RSP WHILE INC•/ 
• END; 
• ELSE 
• DISCARD RSPJ /*INVALID RSP•/ 
END; 

ELSE 
1)0; 
• CT..:.PTR = SEND_RO_EXP_CT; 
• IF SENO_RO_EXP_CT_IO = SNF THEN 
• DO; 
• • CALL FSM_JiOX_FF_FSR; 
• • REMOVE CURRENT FROM CT_PTR; · 
• ENO; 
• ELSE 
• DISCARD RSP; 
END; 

/•INVALID ~SP•/ 

RETURN; 
END RCV_RSP; 

OFC Sen:f 

DFCeSENO: PROCEDURE; 
IF CPHGR_SEND_CHECKS = OK THEN 

1)0; 
• IF RRI = RD ·THFN 
• CALL SENO_RO; 
• ELSE 
• CALL SENO_RSP; /*5•4•2•7*/ 
l:NOJ 

.';"!-

ELSE /*SESSION INACTIVE•/ 
SE NO 1REJECT 1 TO SEND I NG_PR OCEOURE; 

RETURN: 
E'ND DFCeSEND; 



5.4.2.s. Send State Checks 

CPMGR_SENO_CHECKS: PROCEDURE; 

IF FSM_SESS_RCV -= ACTIVE I 
FSH_IJT_RCY -= ACTI_VE THfN 

RC = NG; 
ELSE 

RC = 01< J 
RETURN; 

END CPHGR_SEND_CHECKS; 

5•4•2•6• Send Reouest 

SfND_R Cl: PROCEDURE; 

IF R U_CTGY = OFC . THE~ 

/•SESS NOT ACTIVE•/ 

CALL SENO_RO_FORMAT_DFC; /lfFORMAT OFC R0 1 S 5•4•2•15•/ 

. , 

IF SENO_RO_STATE_ERRORS = OK THEN /•5•4•2e16lf/ 
00; 
• IF EFI = NORMAL THEN 
• SON_SEND_CNT = SON_SEND_CNT + 1; /•INCR SEQ 1J"lf/ 
• SNF = so~_SEND_CNTJ 
• CT_PTR = SENO_RO_NORM...:.CT; · /*SAVE RO INFO TOlf/ 
• CALL CT_ENTRY_ADO_OR_UPOATE; /*CORRELATE RSP 5•4•2e9/ 
• IF <BCI=BCICT_RSP_Rcvo_OR_SENT=NO) THEN 
• CALL FSH_CNTL_NORH; /*ENFORCE lMHEDe RO MODE*/ 
• CALL_FSH ..... CHAIN_SENO; /lfUPOATE CNTL STATES•/ 
• CALL_FSM_H OX_F'F _FSP; 
• CALL_F'SM_Lf OX_CONTROL_RCV_RSP; 
• CALL~FSM_BSM; 
• CALL_i:"SM_R TR; 
• SEND RO TO CPMGReSENO; 1•5e3•2•3*/ 
• ELSE /lfEXPE!HTED RO*/ 
• OO; 
• • SND_EXP_ID=SND_EXP_ID+1: 
• • SNF=SNO_EXP_JO; 
• • CALL. FSM_HOX_FF _FSP; 
• • CALL SENO_RO_EXP_CT_ELEM_AOU; /•5•4•2•11•/ • 
• • SEND RO TO CPHGReSENO; 
• ENOJ 
ENO; 

ELSE; 
SEND •REJECT' 

RETURN; 
ENO SEND_RO; 

/*STATE VIOLATION-REJECT*/ 
TO SENDING PROCEDURE; 
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Send Rec;oonse 

S~ND_~sp: PROCEDURE; 
IF ~FI=NORMAL THEN 

oo; 
• CT~DTR=RCV_RQ_NORM_CT; 

• CALL SENO_RSP_NORM_PROCESS; /*GENERATE NORM RSP 
• 5•4•2•17*/ 
END; 

ELgE 
no: 
• CALL SENO_RSP_EXP_GENER,TE; 
• 
• CALL FSM_SHUTO; 
• S EN 0 R SP T 0 C PM GR • S END ; 
Prn; 

RETURN; 
ENO Sl7NO_RSP; 

s.4.2.a. CT Entry Add 

CT_ENTRY_ADD: PROCEDURE; 
CT_BEG_SNF=SNF; 
CT_i:NO_SNF =SNF; 
CT _R U_CTGY =R U_CT GY; 
CT_F'I=Ft; 
CT _DR i I =DR 1 I ; 
CT_OR2I=DR2I; 
CT_~RI=ERI; 

CT_1=CI=ECI; 
CT_ l'J RI ='JR I ; 
CT_BBI=~Bl; 

~· CT_EBI=EBI; 
CT_RQCOOE=RO_COOE; 
RETURN; . 

END CT_ENTRY_ADD; 

5-15 

/•GENERATE EXP RS? 
5.4.2.19lf/ 



CT EntrY Add or Update 

CT_ENTRY_ADD_OR_UPDATE: PROCEDURE; 
IF RC_CODE=CANCEL THEN 

oo; 
• CALL CT_ENTRY_AOO; 
• CT_CDI=CDI; 
ENO; 

ELSIE 
oo; 
• IF E~PTY CCT_PTR) THEN 
• 
• 

oo; . 
• CALL CT_ENTRY_AOO; 

• 
• 

• IF ECl=EC THEN 
• CT_CDI=COI; 

1 :NO; 
• ELSE 
• oo; 
• • CT_END_SNF=SNF; 
• • IF ECI=EC TH~N 
• • 
• • 
• • 
• • 
• • 
l!I • 
• • 
• END; 
ENO; 

RETURN; 

OO; 
• CT_ECI=EC; 
• CT_OR1I=DR1I; 
• CT_DR2I=OR2I; 
• cr_i::RI=ERI; 
• CT_CDI=CDI; 
ENO; 

END CT_ENTRY_ADO_OR_UPOATE; 

5•4•2•ilJ. CT Key Search 

;CT_K~Y_SEARC~: PROCEDURE CRC); 
R C=N OTi="OUN O; 
IF CT_END_SNF_CT_BEG_SNF>=O THEN 

DO; 
• IF KEY>=CT_~EG_SNF & 
• KEY<=CT_ENO_SNF THEN 
• RC=FOUNO; 
ENO; 

ELS!:: 
DO; 
• IF KEY <=CT_ENO_SNF I 
• KEY>=CT_BEG_SNF THEN 
• RC=FOUNO; · 
E"N D; . 

RETURN CRC >: 
END CT_KEY_SEARCH; 
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5a4•2a11. CT Uodate 

SEND_qa_EXP_CT_ELFM_ADD: PRCCEOURE; 

/*SAVE EXP RO INFO FOR RSP CORRELATION•/ 

SENry_RO_EXP_CT_ID=SNF; 
SENO_RD_EX p _c T_!HICOO E:R a_cooE; 
RETURN; 

FND SFNO_RO_EXP_CT_ELEM__AOD; 

5•~•2•12• Receive State Checks 

RCV_RQ_NO~M_PURGE: PROCEDURE; 

CALL FSM_CHAIN_RCV; 
CALL FSMJJOX_FF _FSP;; 
CALL FSM_HOX_CONTROL_SEND_RSP; 
CALL FSM_BSMC 1 PURGE 1 >; 
IF RO_COOE=CANCE·t THEN 

S~ND RO TO USF.R_FMO; 
ELSE 

!J!SCARO RO; 
RETURN; 

END RCV_RO_NORM_PURGE; 

5•4•2e13• Receive ReQuest State Checks 

R C\t_RO_NORM_ERROR_CHECKS: PR OCEOURE; 

; 
IF FSM_RES=ERRORI /*EXR CREATED ON ERROR*/ 

. , 

FSH_HOX_FF _FSP=ERR OR I 
FSH_CHAIN_RCV=ERRORI 
FSH_BSM=f.RROR I 
FSM_RTR='E'RROR THEN 

RETURN; 
ENO ~CV_RO_NORM_ERROR_CHECKS; 

5•4•2•14• Receive Resoonse State Checks 

RCV_,~$P _"lOR M_CNTL_MGR: PROCEDURE; 

/*SE~O CH•IN RSP YHEN REOUIRFO TO IMMEDIATE CNTL STAT~w/. 

IF FSM_CNTL_NORM=PENO & 
( CCT_BEG_SNF<=SNF & SNF<=CT_ENO_SNF> I 
CSNF<=CT_ENO_SNF & CT_END_~NF<CT•BEG_SNO>t 
CCT_ENO_SNF<CT_BEG_SNF & CT_BEG_SNF<=SNF>> THEN 
CALL FSM_CNTL_NORM C 1 RSP_TO_CURRENT_CH~IN 1 >; 

RETURN; 
cNO qcv_RSP_NORM_CNTL_MGR; 



s.4.2.1s. Generate RH 

SEND_RO_FORMAT_DFC: PROCEDURE; 

/*FOR~AT OF~ REQUESTS*/ 

RRI=RQ; 
R U_CT GY=OFC; 
FI=FHH; 
BCI=BC; 
ECI=EC; 
OR1T=DR'1J 
CS !=CODED; 
IF EFI=NORMAL THEN 

<l~LECT CRO_COOE>; 
• WHEN < C AN CE L > 
• oo; 
• • BBI=-813; 
• • OR2!=-0R2; 
• END; 
• WHEN <LUSTAT> 
• CALL usEq_LUSTAT_FORM~T; 

• WHEN CRTR> 

" 
• 
• 
• 
• 
• 
• 
FND; 

ELSE 
DO; 

1)0; 

• OR 2I=-OR 2; 
• ERI=-ER; 

• BBI=-BB; 
• EBI=-E8; 
• CDI=-CD; 
ENO; 

• DR2I=-9~2; 
.: • ERI=-ER; 

• QRI=-OR; 
• BB I=-BB; 
• EBI=-EA; 
• C D I =""C D ; 
ENO; 

RETURN; 
END SEND_RQ_FORMAT_DFC; 
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5•4•2•16. Send Reauest State Checks 

SFN D_ ~ O_STA T E"_ERROR S: PR OCEOURE C RC>; 

RC=OK; 
IF ~FI=NOR~AL THEN 

oo; 
• IF FSH_CHAIN_SEND=REJECTI 
• FSM_CN TL_N OR M=RE JE CT THEN 
• RC=NG; 
• ELSE; 
• IF FSM_HOX_FF_FSP=REJECTI 
• FSM_BSM=REJECTI 
• FSM_R TR=REJE CT THEN 
• RC=NG; 
t:ND; 

RETURN <RC>; 
ENO SEND_RO_STATE_ERRORS; 

5.4.2.17. Process Normal Resoonse 

RSP _NORM_PROCESS: PROCEDURE; 

IF RQO CCT_RQI>I 
( R a E ( c T _Ra I ) & 
PRE_~SP_TYPE=NEG> THEN 

'JO; 
• CALL SENO_RSP_NORH_GENFRATEJ /*BUILD RSP FIG 4-18*/ 
• CALL F SM_H DX_CDNTROL_SEN D_RSP; 
• CALL FSM_BSM; 
• SEND RSP TO CPMGReSENO; 
':NO; 

IF C'T_ECI=EC THEN 
R~HOVE CURRENT FROM CT_PTR; 

ELSE' 
CT_RSP_RCVD;._oq_sF.NT=YES; /'!<'RSP PRIOR TO END CHAIN31!/ 

RSTURN; 
~NO_~SP_NORM_PROCESS; 



5.4.2 .. 1s. r,enerate Nor~al Resoons<:? 

SE NO_R SP _NOR "!_GENER A TE: PR OCEO URE; 

EFT=NO~P1AL; 

S NF=P R E_R SP _SN~; 
P RY=R SP; 
R U_CT GY=CT_RU_CT GY; 
FI=CT _FI; 
13CI=BC; 
ECY=EC; 
DR1I=CT....DR1I; 
OR2I=CT....DR2I; 
ORI=CT_QRI; 
RO_COOE=CT_ROCOD E; 
RETURN; 

END SEND_RSP_NORM_GENERATE; 
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