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SERIES-III PL/M-S6 V2.0 COMPILATION OF MODUL~ RP 
OBJECT MODUL~ PLAC~O IN :F1:RP.OBJ 
COMPILER INVOKED 3Y: PLM86.86 :F1:RP.P86 OPT!MIZE(3) XR~F SETCF1) DEBUG 

$TITLEC'iLNA Transport Control Layer Receive Process 
SCO~?ACT DE6UG NOCONO 

04/15/82') 

***WARNING 10 IN 1 CLIN2 2): RESPECIFIED PRIMARY CONTROL, IGNORED 
~SET(mipform) 

= 
= 
= 
= 
= 

1 

S!F f 7 
.>ELSE 
$INCLUDE C:F1:cpyrt.dcp) 

$cNDif 

rp: oo; 

SIF f7 

/* Intel Corporation Proprietary Information. 
This listing is suppliad under the terms of a 
license agrement with Intel Corporaton and 
may not be copied nor disclosed except in 
accorclC'nce with the terms of that agreement. */ 

/* George D M~rshall SC6-213 x7-5117 */ 

I* This is TCL's Receive Process (RP) and supporting routines. 
RP's job is only to receive segments from Data LINK (or Network, 
when there is one) and process them; only received segments 
appear on RP's mailbox. RPcauses segments to be transmitted by 
updating shared v~riables in the connection data base (COB), then 
sending messages (Internal Request Blocks, or IRBs) to the Transmit 
Process CTP) requesting transmission of a segment (such as SYN-ACK, 
or ACK of a raceived data segment. RP also clears and sets 
the alarm control blocks in the COB, which are events to TP when 
cincl if they expire. */ 

I* Conditional :lssembly f lcigs: 
f7: if true, all include files are taken from :F?:, 

if fa.ls?, from :F1:. 
log: 
db g: 

mipform: 

*I 

'* 

if true, code to handle trace buffers is included. 
if true, some additlonal debugging consistency 

checking code is included. 
if trua, link and blkptrs in RB are assumed to 

be in mipform, so they are converted to addresses. 

modified 03/10/ to change R. Shah's dynamic retransmission 
policy to provide for less dynamic ch~nges for dbp 

*/ 
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3 1 

$:LSE 
$INCLUDE (:F1:TCLG6L.INC) 

I* TCL Glob~l Literals 
DECLARE 

max'£send$.seg 

tcl$heZ1der$len 

dll$heacler$len 
min $pl<t ~Sl·an 

LITERALLY 

LITERALLY 

LITERALLY 
LITERALLY 

'*********************' 
I** Global Literals **/ 
'*********************' 

04/15/82 *' 
' 0 7 H ' , I * m ci x n o o f b ci c k - t o - b a c I< s a g s t h a t o n e c o n n e c t i o n * I 

I* can send at a time */ 
'20', I* bytes in tel header */ 

I* ETHERNET-SPECIFIC VALUES */ 
'14', /* bytes in dll header *I 
'46', I* minimum total pkt len - bytes */ 

max$seg$ciatallen$lit LITERALLY '1480', I* C1480) max no. of client bytes in 
'5001H',/* OLLCONNECT user type field */ 

seg */ 
tcl$protocol$cocie LIT~RALLY 

tcl$protocol$codeSrev LITERALLY '01 5 0 H ',I* p ci ck et he a cl er user t·y p e field *I 

tcl$mip$port LITERALLY 
log$rb$mipSport LITERALLY 
;nip$echoliport LITERALLY 

tcl$version$lit LITERALLY 
def $netSid$lit LITERALLY 
on3bdStcl$echo$port LIT=RALLY 
true L!TER.4LLY 
false LITERALLY 
forever LITERALLY 

'* Misc 
'4', 
'5', 
'7', 

'101H', 
, 1 , , 
'7', 
'OFFH', 
'Q', 
'WHILE 

values */ 
I* mip port for IP$IN$MBX */ 
I* debugging: mip port for logging */ 
I* mip port of on-bd tel echo sarver */ 

I* Version of this TCL for sag header */ 
I* default Network ID: "this natworl<" */ 
I* TCL port of on-board tel acho server */ 

true', 

TimeoutSincrease5state LITERALLY '1', /*In this state the retransmission timeout 
is rapidly increased */ 

Timeout:Ssteacly$state LITERALLY 'O'; /* In this state the timeout is. 

$ENDIF 

I* Some variables */ 
DECLARE 

lcicl:Svector(*) 
spec:Stype(*) 
num:Jcdbs 
curl:max.~cclbs 

loc$n·at 
loc$host (3) 

tcl$version 
min$retran$time 
Retran$increase 
cur$cclb$index 
cur$cicl 
cdbs'.Stried 
match'Hries 
matchliczise 
rp$timestamp 
rp$roundtrip 

'i'IOR 0 
3YTE 
6YTE 
SYTE 
'n'ORD 
~"°RD 
\WRD 
OW ORO 
3YTE 
BYTE, 
WORD, 
BYTE, 
3YTE;, 
3YTE, 
DHORQ, 
D~JORD, 

slowly decreased. This should not be 
changed, it is th~ initial state since 
a cdb is intialised to zero */ 

I* note: externals are declared and do:umentsd 
in TSTART */ 

EXTERNAL, 
EXTERNAL, 
EXT~RN.AL, 

EXTERNAL, 
EXTERNAL, 
EXTERNAL, 
EXTERNAL, 
EXTERNAL, 
EXTERNAL, 

I* temporary timestamp storage */ 

2 
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Crp$rouncitrip3lo,rp$roundtripShi) WORD ATC@rp$roundtrip), 
retran$weight WORO EXTERNAL, /* weighting of old retr~nsmit 

tot$pkts.$r•aj 
tot$pktsSretrc:n 
tot$rcv$buf$rej 
bad'Schk$sum 
rp_has_ack 
rp_h~s_fin 

rp_ STRUCTURE( 
dlSsourceO 
dl$source1 
d1Ssource2 
cll:Stype 
tcl$version 
clest1>port 
source$port 
desttcid 
source$cid 
seg$seq$no 
s e g·S,ack Sn o 
seg$clatc:Slen 
ctl 
checksum 

$IF dbg 
$E:NOIF 

scratch 

$IF log 
S::NOIF 

$IF f7 
.SELSE 

~~ORD 

WORD 
HORD 
~~'0 RD 

EXTERNAL, 
EXTERNAL, 
~XTERNAL, 

EXTERNAL, 
3YTE, /* 
BYTE, /* 

/* copy of the 

timeout relative to just-computed 
roundtrip, expressed as exponent of 
two: 2Aretran$weight is real weight */ 

boolean fo~ common test */ 
boolean for common test */ 
segment header fields for code space*/ 

11rnR D, 
~-JO R 0, 
WOR o, 
WORD, 
'1~ 0 RD, 
l·JORO, 
HORD, 
WORD, 
y/QRO, 
1tJORD, 
WORD, 
WORD, 
WORD, 
~JOR D) 

/* non-based copy of current rp.ctl */ 
PUBLIC, /* public for asmS6 version of dlsource_eq_host */ 

SSAVE NOLIST INCLUDEC:F1:TCLM8X.INC) 

DE:CLARE 
rp$p 
rp"So 
rp BASED rp$o 

$IF f7 
$ELSE 

POINT::R, 
WORD ATCxrpSp), 

$INCLUDE ( :F1 :TCLS!:G. INC) 

STRUCTUR:.: ( 

/* Receive Packet */ 

I* Based on offset portion for code *I 
I* speed-up. Valid as long as segment */ 
I* pool is in same Data Sagmant as */ 
/* everything else. Probably will 
change for the CXU version */ 

'*********************' 
I*** Segment Format **/ 
'*********************' 

I * 11 /.1 5 I 81 * I 
I* Offset (hex/ dee) */ 

k Ci o s $ m s g $ h d r P 0 I N T E R , I * 0 = 0 T p t r t o 1 i n I< s ·a g bu f s * I 
buf Slen WORD, /* 4 = 4T # of bytes (dest acidr thru last data byte) */ 

I* DATA LINK FIELDS */ 
dl!;dest<3) I* 6 = 6T data link destination */ 
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dl$source(3) WORD, '* c :: 12T cl at a link source *I 
dl$type WORD, '* 1 2 = 18T *I 

I* TRANSPORT CONTROL FIELDS *I 
tclSvarsion WORD, 
dest$port WORD, 
source$port WORD, 
ciestScici WORQ, 
sourceScid WORD, 
segSseq$no WORD, 
segSackSno WORD, 
sagiciata$len WORD, 

'* 14 = 20t Version number of sending TCL *I 

ctl WORD, 
(reserved) 
cks 
ayt 
ClC k 
syn 
fin 
eom 
rst 
(res.;.rvad) 
credit 

bit, 
I bit, 

bit, 
bit, 
hit, 
bit, 
bit, 
bit, 
bit, 

6 bits 

'* 1 6 
I* 1 8 

'* 1A. 
I* 1 c 
/·Jc 1 c 

'* 20 
I* 22 

'* 24 

= 22T *' = 24T *I 
= 26T *I 
= 28T *I 
= 30T *I 
= 32T *' = 34T # sagment data bytes:for pad *I 
= 3 6T subfields ma.pp eel out as: 

8000H 
4000H 
2000H 
1000H 
0800H 
0400H 
0200H 
0100H 
0040H 
003FH *I 

checksum 
seg$data(1) 

WORD, /* 26 = 38T */ 
3YTE) /* 28 = 3AT segment data bytes, length unknown */ 

'iENDIF . , 

$Ir f7 
$ELSE 
$SAVE NOL!ST INCLUDE C:F1:TCLSCF.INC) 

DECLARE 
cur~cclb$p POINTER, 

c BASED curScdb$p 
$IF f 7 
.$ELSE 
$SAVE NOLIST INCLUDE (:F1:TCLC09.INC) . , 
$IF f7 
SELSE 
$SAVE NOLIST INCLUDE (:F1:TCLCSO.INC) 

DECLAR,~ 

irb$p 
irb$o 
irb BASED 

$IF f? 
~E:LSE 

POINTER, 
WORD ATC@irb$p), 

irb$o 

$INCLUD= C:F1:TCLIRB.INC) 

'*********************' 
/*** Conn Data B~se **/ 
'**********~**********' 

= STRUCTURE ( I* TCL !nternal Request Slock CIRB) format 03/01/81 *I 
= cmxSptr POINTER, I• 0 for CMX to link mbx buffers */ 

PAGE 

= typa BYTE, /* 4 request code (same position as alarm cb type field) */ 
= cdb$inclex BYTE, /* 5 cdb index for above cicl */ 
= cid WORD) /* 6 CID for this irb */ 

4 
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= 

= 
= 
= 
- -

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 

1 0 1 = 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 
= 

1 1 1 

t.~NDIF 
, 
lirbSp POINTER, 
lirb$o WORD AT(@lirb$p), 
lirb BASED lirb$o 

$IF f 7 
$cLSE 
$INCLUDE (:F1:TLIRB.INC) 

I* 8 Total Length */ 

I* 03/21/8:1 *' STRUCTURE ( /* TCL Long Internal Request Slock for RST segments. *' 

$ENDIF . , 
ii!F f7 
$ELSE 

'* cmx$ptr 
type 
reason 
dlSdest ( 3) 

de st.Sport 
sourc·a$port 
dest:Scicl 
source$cicl 
seg$seq.$no 
sagS=ick:Sno 

this should always 
POINTER,/* 
BYTE,· I* 
SYTE, '* WORD, /* 
i·JO RD, '* ·~rnRo, /* 
~JORD, '* WORD, '* WORD, I* 
WORD) '* '* 

match the 

4 
5 
6 
c = 12t 
... = 14 

10 = 1 6 
1 2 = 1 8 
14 = 20 
1 6 22 
18 =1 24t 

order of thes•a fields in seg *I 
CMX f ielcl for mbx linkage *I 
request code */ 
rec:ison for the RST *' cl est host'ID for the RST seg *' destination port for RST seg *' source port for RST ·seg *' dast c i cl for RST seg *' source c i cl for RST segment *' seq no to go in RST segment *' *' 
Total Length */ 

$INCLUDE C:F1:TCLIRC.INC) 

D=CLAR: 
irblisendsyn 
irbSsendsynack 
irb$s.endf in 
irb$sendrst 
irb$s•andchecl< 
irb·.~s·anclflag 

irb$timewait.Sto 
irb.SaytStimer 
irb'5max'5code 

I* IR B 

LITERALLY 
LITcRALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITER.~LLY 

LITER.4LLY 
LITERALLY 

'*********************' 
/**** IRB Codes ***/ 
'*********************' 

function codes 07/10/81 */ 
/i Constants for type code *I 

'Q', /* IP->TP: send syn ctl sag */ 
'1', I* RP->TP: send syn,ack ctl segment*/ 
'2', I* IP->TP: send a fin ctl segment */ 
1 3 1

1 I* RP,IP->TP: send rst segment */ 
'4', I* RP,IP,TP->TP: try to send data */ 
1 5', I* RP->TP: send ctl (+data is ok) */ 
'6', 
'?', 
'7', 

I* RP->TP: delete the cdb whan timer expires */ 
I* RP,IP->TP send Are-You-There signal */ 
I* highest code: change this if any new codes */ 

irb$timeo8tSmask LITERALLY '80H',/* bit is on for alarm cb's on mbx *I 
irb$ctlacbSmask LITERALLY '40H',/* bit is on for ctl alarm ~cb's, not data */ 
irb$ctlitimeout$mask LITERALLY 'OCOH',/* control alarm mask combined •I 
irb$inveilidSmasl< LITERALLY '38H',/* mEJsk of type buts that are not valid*/ 
irb$type$mask LITERALLY 'OFH',/* mask to check value of irb type */ 
irb$null LITERALLY 'OFFH';/* null code for synsent handler */ 

$ENDIF 
DcCLARE 

rbs$p POINTER, 
rbv$p POINTER, 
rbs SASEO rbs$p 

SIF f 7 
SELS~ 
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= 
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= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

= 
= 
= 
= 
= 

1 2 1 = 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

'!.ENOif , 

f irstSs·aq 
client:Suse 
buf .Slen 
num$blks 
vb 

WORD, 
't<JOR o, 
WORD, 
WORD, 
8 YT E, 
8 YT E) 

'* I* 

'* '* I* 
I* 

'* '* 

Standard requests 05/29/31 */ 
flag: sendable data/signals here */ 
receive buf credit for this rb */ 
seq of last seg in RB */ 

bytes hold KAOS ptr when RB on mbx) */ 

rbv BASED rbv$p C1) 
.$If f? 
$=LSE 
$SAVE NOLIST INCLUDE C:F1:TCLRBV.INC) 

I 

~IF f7 
$=LSE 
$INCLUDE C:F1:TCLRBC.INC) 

'*********************' 
/**** RB Codes ****/ 
'*********************' 

I* NOTE: These codes ~ra still subject to change! Use these values 
symbolically for minimum changes. */ 

DECLARE 
openaSreq 
openpllr·aq 
clos.-a$req 
status$req 
clef '5st~tus$req 
send$req 
s·anc1Seom$req 
post$rbufireq 
zibort.:treq 
req$meix 

/* Request type codes in request blocks 09/26/81 
LIT=RALLY 'Q', 
LITERALLY '1 ', 
LITERALLY '2', 
LITERALLY '3', 
LITERALLY '4', 
LITERALLY 'S', 
LITERALLY '6 ', 
LITERALLY '?', 
LITERALLY 'g', 
LITERALLY '8', /* must always equal max req no.*/ 

/* raq valuas 0-127 reserved for TCL ~1 

ok$resp 
ol<.$'.3 om$rasp 

I* Response codes for RS's sent back to client */ 
I * A 11 OK re s p ' s a r •a o cl cl : e qua 1 s ''true'' in PL M * I 

L!TERALLY '1', I* No arror-req accepted •I 
LITERALLY '3', /* No error-rcvd buff has EOM */ 

*I 
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1 3 

1 4 
1 5 
16 

17 
1 8 

1 9 

20 
21 

22 

23 

1 

1 
2 
2 

1 
2 

2 

1 
2 

2 

1 

= 
= 
= 
= 

= 

il~A Tr~~~p0rt Con~rol L~y;r Rec~iv~ Process 04/15/82 

okSfin:Sresp 
o Id c 1 o s e cl $ r a s p 

LIT~RALLY '5', I* No err - Fin rcvd (Remote close) */ 
LITERALLY '9', I* No error - Connection is Closed *I 

I* Note: OK responses are designed to be OR'eci together 
to produce need·acl combinations, such as:OK/EOM/FIN = 7 */ 

I* All Error/Abnormal event resp's are even : equals 
= '' f e: ls a" in PL M *I 
= invalic1$req LITERALLY '2', 
= no$resourcesirasp LITERALLY '4', 
= unknown$cid$resp LITERALLY '6', 
= buf$too$short LITERALLY '8', I* for status req */ 
= illeg~lSreq LITERALLY '10', I* OAH tried to send after close */ 
= loc$~bort LITERALLY '12', /* OCH Local client issued abort */ 
= ramSabort LITERALLY '14', /* OEH Remote client issued abort */ 
= loc$timeout LITERALLY '16', /* 10H Local Abort timeout */ 

04/23/82 

= opan$conflict LITERALLY '18', I* 12H Tried open when matching one pending */ 
= /* closa$co~plete LIT~RALLY '18',*/ I* 12H Close sequence completed (Not an error??? *I 
= invalidSpointer LITERALLY '20'; /* 14H TCL got RB ptr or ptr in RB that is in TCL */ 
= I* cilracidy$cl,osacl LITERALLY '22'*/ /* 16H tried Post rbuf when st.:1ta=closecl */ 
= I* resp values 0 - 127 reserved for TCL (unless same m9aning applies) */ 
= 

= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 

$ENDIF 
SIF f? 
$ELSE 
$INCLUDE C:F1:TCLRSC.!NC) 

DECLARE 
rst'f.old$.clupl 
rstSconn3cl'osGd 
rst$no$meitch 
rstSzero$destScid 
rst:$syn:Erefusecl 
rst3client$abort 
rst:.SillegcilS:ick 
rst$version$mismatch 

SEND Ir 

LITrnALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LITERALLY 
LIT:RALLY 

LITERALLY 

I 1 I, 
I 2 I, 
'3', 
'4', 
I 5 I, 
I ' I c , 
'7', 
'8'; 

I* External Procedure declarations */ 

'*********************************' 
/*** RST Segment Re~son Codes ***/ 
'**********************~**********' 

'* '* '* I* 

'* '* '* '* 

'* 11/23/81' */ 

apparent old duplicate seg rcvd */ 
COB in closed state already */ 
non-SYN seg doesn't natch any cic! */ 
rcvd seg had illegal dest cicl */ 
rvcd syn didn;t match any open */ 
local client ~borted */ 
ack not = 1 in synreceived */ 
Sender's TCL version not compatible */ 

setup$cdb: PROCEDURECindex, cdb$p$o) EXTERNALi I* in TSTART */ 
DECLARE index BYTE, cdb$p$o WORD; 
END setup$cdb; 

delete$cdb: ?ROCEOURE(cdbSinciex, ccibSp, rtn$code) EXTERNAL; /* In IP */ 
DECLARE Ccdb$index, rtn$code) BYTE, 

cdb$p POINTER; 
END delGte$cdb; 

clear$lists: PROCEDURE( ccibSp,rtn$code) 9YT~ EXTERNAL; /* in IP •/ 
DECLARE rtn$code BYTE, 

cdb$.p PO!NT:R; 
END clear$lists; 

chk$sum$calc: PROCEOURE(sag$o) WORD EXT~RNAL; I* in TCOM *I 

P.A GE 7 



24 2 
25 2 

26 1 
27 2 
28 2 

29 1 
30 2 
31 2 

32 1 
33 2 
34 2 

35 1 
36 2 
37 2 

38 1 
39 2 
40 2 

41 1 
42 2 
43 2 

44 1 
45 2 
46 2 

47 1 

48 2 
49 2 

50 1 
51 2 

52 2 

53 1 
54 

..., 

" 

55 2 

56 1 
57 2 
58 2 

i L t--~ ~ T "" :i r s ~J 'J r t C o n ~ r o l !.. ::- y ? r P ("'l c ': i v ,~ P r a c r:l ~ s 

DECLARE segSo 
~NO chkSsum$calc; 

~.'ORO; 

check$ayt$timer: PROCEDU~E(cdbSp) EXTERNAL; 
DECLAR:.: cdb'.Sp POINTERi 
ENO check$aytStimeri 

04/15/q2 

/* in TP */ 

get$status$info: PROC~DURECcdb$p1 rbs$p) BYTE EXTERNAL; /* in IP */ 
DECLARE (ccib$p, rbs$p) POINTER; 
END get$status$infoi 

saarch_lcid$vector: PROCEOURE(target) WORD EXTERNAL; 
DECLARE t~rget WORDi 
END saarch_lcidSvectori 

gt$mocl64k: PROCEDURE(n,m) BYTE EXTERNAL; 
DECLARE (n1m) WOROi 
END gt$mocl64ki 

ge$mod64k: PROCEOURE(n,m) BYTE ~XTERNALi 
DECLARE Cn1m) HORD; 
ENO ge$mocl64ki 

max$mod64k: PROCEOURE(n,m) WORD EXTERNAL; 
DECLARE (n,m) h'ORD; 
END maxSmod641<; 

min: ·PROCEDURE(n,rn) WORD EXT::RNAL; 
DECLARE Cn1m) WORD; 
END min; 

dlsource_aq_host: PROCEDUREChost$p) SYTE EXTERNAL; 

I* in TCOM *I 

/* in TCOM *I 

I* in TCOM */ 

I* in TCOM */ 

/* in TCOM *I 

I* in TCOM */ 
I* function to test the source host id 
field in received seg against supplied 
host IO. returns true(matchad)/falsa. */ 

DECLARE hostSp POINTER; 
END dlsourca_eq_host; 

04/23/82 

I* in IP *I 
send$deferred$irbs: PROCEOURE(irbSindex$o, irb$list$o, ccib$index1 cid) EXTERNAL; 

DECLARE (irbSindaxSo, irb$list$o, cid) WORD, 
cclb$ind,ax BYTE; 

END sanciScief erreci$irbs; 

I* in IP */ 
ciefar$irb$~p: PROCEOURE(type, ccib$p, irbSinciexSo, irb$list$o) EXTERNAL; 

DECLARE type 3YTE, 
cdbSp POINTER, 
(irbSinciex$o, irb$list$o) WORD; 

END deferiirbStp; 

stky_incr: PROCEDURECwci$p) EXTERNAL; 
DECLARE wd$p POINTER; 
::ND stky_incr; 

$IF log 
:5ENDIF 

I* in team */ 

PA G c 8 
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160 

1 61 
162 

163 
164 

1 65 

166 

167 
1 68 
169 
170 

171 

1 

1 
2 

2 
2 

1 

2 

2 
2 
2 
2 

2 

.HF f7 
$~LSE 

SSAVE NOL!ST INCLUDE C:F1:KAOS.DCP) 
$IF f7 
$ELSE 
$SAVE NOLIST INCLUDE C:F1:DLL.DCP) 
~!F f7 
S::LSE 
$SAVE NOL!ST INCLUDE C:F1:MIP.DCP) 
$If f7 
$ 2L SE 
$SAVE NOLIST INCLUDE C:F1:THACF.INC) 

$IF log 
$ENOIF 

.$IF log 
$ENDIF 

DECL.AR!: 
rp$irb$list 
rp.$irbSinclex 

(3) 3YTE 
BYTE 

IN!T!AL(OFFH,OFFH,OFFH), 
INITIAL(Q); 

'*************************/ 
I*** rpSdefer$irb$type ***/ 
'*************************' 

rp$cieferSirb$tp: PROCEOURE(type); 
D=CLARE type BYTE; I* irb type to send */ 

CALL defer$irb$tp(type, cur$cdb$p, .rpSirb$index, .rp$irb$list); 
END rp$ciefer$irb$tp; 

clear$cdb$alarms: PROCEDURE (ccaicdb$p) PUBLIC; 

'*************************' 
/** clear$cdb$alarms **/ 
'*************************' 

I* shared code to kill both alarms in 
the specified conneciion data base */ 

DECLARE 
ccB$ccibSp POINTER, 
cca$c BASED cca$cdb$p 

$IF f7 
$ELSE 
$SAVE NOL!ST INCLUDE C:F1:TCLC03.INC) 

, 
CALL cq$clear$alarm(@cca$c.data$alarm$cb); 
CALL cqSclear$alarm(@ccaSc.ctlSalarm$cb); 
if (cca$c.dataSacb$flag=0) or (cca$c.ctl$acb$fl~g=0) 

c~ll Cqhalt~ncicatchfireC9004h); 

ENO clear$cdb$alarms; 

I* clear the re-tran timer */ 
/* kill th·e control timer */ 

then 

PAGE 9 
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1 72 

173 

174 
175 
176 
177 

178 
1 79 
180 

1 

2 

2 
2 
2 
2 

2 
2 
2 

1 81 1 
1 82 . 2 

183 ,2 
184 2 
1 85 2 

186 2 

187 2 
188 2 
189 2 
190 2 

'*************************' 
I** tryStoidelete$cdb ***/ 
'*************************' 

try$to3delete$ccib: PROCEDUR~Cttd$cdb$index, ttd$cdb$p, resp$code) PUBLIC; 

DECLARE 
ttd$cdb$index BYTE, 
ttd$cdb$p POINT~R, 

respScode BYTE, 
ttci$c BASED ttd$ccib$p 

·HF f7 
$::LSE 

/* common code for deleting a connection 
(if thera is an Ra to return) or putting 
it into the Closed state (to wait for 
:in RS) if not. *I 

SSAVS NOLIST INCLUDE C:F1:TCLCD3.INC) 
; 

ttd$c.state = closed; 
spec$typ9(ttci$ccib$index) = OFFH; 
ttdSc.closed$reason = respScode; 
CALL cle:irScclb$cilarms(ttcl$cclb$p)i 

/* mark it closed in case delete fails */ 
I* Remove COB from m~tch list */ 
I* Save the reason why its dele~ed/closed */ 
I* kill both its alarms */ 

I* NOTE: need to re-do this and deleteScdb to eliminate overlap */ 

IF clea;r$lists(ttc1$cdb$p, resp$cocle) THEN /* send back all client 1 s RB 1 s */ 
CALL clelete'$cdb(ttd$cdb$index, ttc1$cdb$p, resp$code ); 

END try$to$delate$cdb; 

'********************' 
I** accept$conn */ 
'********************/ 

acceptSconn: PROCSDURE(state$code, tp$req$code); 
DECLARE 

CstateScode, tp$req$code) BYTE; 
I* Fill in cdb fields from received */ 
I* segment in listen or synsent */ 
/* kill timers unless we are entering 
syn received state from syn sent, AND the 
syn we just received doesn't ack our 
previous syn. This attempts to take care 
of the case where our earlier SYN was 
rejected due to no matching cdb, but then 
he did an active open while we are doing 
a control timeout to re-send our syn. */ 

IF (state$code <> synrcvd) OR (rp_.seg$ack$no = 1) THEN 
CALL clecir$cclb$cil;irms (cur.Scdb$p); 1 /* kill any active timers */ 

c.rem$net = locSnet; /* Net ID not available from DL! •/ 

CALL MOVW(@rp_.dlSsourceO, 9c.rgm$host(Q), 3);. I* copy host IO into COB *I 

c.rem$port = rp_.source5port; 
c.rem$cid = rp_.sourceScidi 
c.histcredlt = rp_.ctl AND creditSmask; 
c.mySackSno = rp_.seg$seq$no; 
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191 

192 
193 
194 

195 
197 

198 

199 

200 
201 

202 
203 
204 
205 
206 
207 
208 

209 
210 
211 
212 
213 
214 
215 
21 6 
217 

218 
219 

2 

2 
2 
2 

2 
2 

1 

2 

2 
2 

3 
3 
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 

2 
2 

c.state = stateScocle; I* Put Connection Into New St~te */ 
$IF log 
ii END IF 

c.no5conficl = Oi I* reset the retries counter */ 
c.cum.$retr21n$clw = o; I* clear the cummulativa retry time */ 
spec:btype (cur$cclb$ind·ax) = spec5type(cur$cdb$index) OR 80H; /* remove from */ 

I* conn match list in a way that allows */ 
/* it to b·e acfclecl back if RST in syn-revel·*/ 
I* state encounterd and we came from listen */ 
I• Now get an irb, tell TP what to send */ 
/* unless its null (from synsent) */ 

!F tp$req$code <> irbSnull THEN CALL rp$defer$irb$tp(tpSreq$code); 
ENC ~ccept.$conn; 

'********************' 
/** sand$rstSreply */ 
'********************' 

sendSrst$reply: PROCEOURE(reason$code); 
/* Tell Transmit Process to send an RST segment */ 
I* in raply to a rcvd segment. Always checks */ 
I* that there is not ~n RST in current rcvd seg, */ 
I* since it is never permissible to reply to ~n */ 
I* RST seg with an RST (causes infinite p~ckat */ 
/* exchange between the two nodes). •/ 

DECLARE reason$cocle SYTEi 

IF (rp_.ctl AND rst$mask} <> 0 THEN 
oo; 

$IF log 
!ENDIF 

ENO; 
RETURN; 

CALL cq$signal(.schad$lock); /* relinquish lock while we get buf */ 
lirb$p = cq$receive(.free$lirb$mbx)i 
CALL cq$waitsem(.schec1$lock)i /* now re-acquire the lock */ 
lirb.type = irb$sandrsti 
lirb.reason = reasonScodai 

lirb.dl$ciest(0} = 
lirb.dl$clest(1} = 
lirb.dl$dest(2) = 
lirb.dest$port = 
lirb.source$port = 
lirb.clast:Scicl = 
lirb.source$cici = 
lirb.seg$seq$no = 
lirb.seg$C?ck$no = 

/* Copy the fields we need to send an 
RST reply into lirb. Fields in lirb 
are in same sequence and length as 
the needed seg header fields. Subtract 
5 from length for ptr and type.-*/ 

rp_.dl$source0i · 
rp_.cl1Ssource1; 
rp_.dl$source2; 
rp_.source$porti 
rp_.dest$porti 
rp_. source$cicJ; 
rp_.dest$cidi 
rp_.seg$ack$no + 1; /*make it acceptable, not a duplicate */ 
ro_. seg1is13q$noi 

CALL cq$sencl(.tp$mbx, lirbSp); 
ENO sendSrstSreply; 

'************************' 
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220 1 

2 21 2 
222 2 
223 3 

224 3 
225 3 
226 2 
227 2 

228 1 

229 2 

I** estabSrst$chk$false */ 
'************************' 

astabtrst3chk$false: PROCEDURE BYTE; 
/* Function to check the rec·aivecl packet 
in a synchronized state (except SYN Rcvd) 
to close the connection if it contains a 
R·?S·~t flag*/ 

IF Crp_.ctl AND rstSmask) <> 0 TH~N 
oo; '* set state, clr lists, clr alarms *' 

S!F log 
$::NOIF 

CALL try5to$delete$cdb(cur$cdb$index, cur$cdb$p, rem$abort); 

R::TURN (false); 
::No; 

~LSE R~TURN (true); 
END establrst$chk$false; 

'********************' 
I** put */ 
'********************/ 

put: PROCEDURE; 

DECLARE 

I• This routine does full-up re-assembly of received segments 
into client's receive buffers; multiple segments will be stored 
into any number of buffers CRB'S) and blocks within those buffers 
contiguously, without regard for segment, block, or buffer 
boundaries. In addition, if there is insufficient receive buffer 
space to hold a segment, partial segments are accepted and saved, 
with the remainder of the segment being stored when additional 
receive buffer space is available. */ 

/* Note: this re-assembly policy acks received segents when they 
can be stored into cliant data buffers, rather than when the data 
is actually passed to the client's return mailbox. This may have 
signif ioance at Abort times, if the remote client does an abort 
after having received an ACK of his Send data. Tha data may not 
have actually been sent to the local client yet, although he will 
get it when tha abort is processed. Note that if the remote client 
sent an EO~ along with the last data message, then the local TCL 
WILL put it on the mailbox when it finishes processing the segment. 

, *I 

ctlSbits$pressnt BYTE, 
cb$data$p POINTER, 
cbSdat~ BASED cb$data$p (1) BYTE, 
copy$len WORD, 
rp$lenSleft WORD, 
putSrbs$p POINT~R, 

put$rbvSp POINT~R, 

put$rbs BASED put$rbs$~ 

.$IF f? 
'l> ELS:: 
SSAVE NOLIST INCLUDE C:F1:TCLR3S.INC) 

,putSrbv 3ASED putSrbv$o (1) 
.SIF f? 

I* current block data ptr */ 
/* The client's rev buffer array */ 

04/23/82 PAGE 12 
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230 2 

231 3 
232 3 
233 4 
234 4 

235 4 

236 4 
237 3 

238 3 

239 2 

240 3 

2 41 3 
242 3 
243 3 
244 4 
246 4 
248 4 
249 3 
250 3 
251 3 

252 3 
253 3 

254 3 
255 3 
256 4 
25 7 4 
258 4 
259 4 

$ELSE 
$SAVE NOLIST INCLUDE C:F1:TCLRBV.INC) 

; 

I* ROUTINES FOR PUT */ 
I** setup$new$blk **/ 

setup$new$blk: PROC::DURE; 
/* sats up the variables associated with ~ new block 
in a Request Block buffer. */ 

IF c.curblk.$index < put$rbs.num:$blks THEN 
0 0 ; I * t h e r e ' s r e a 11 y a b 11< t h e r e * I 

c.cb$dat~Sinciex = o; I* start storing in first byte */ 
c.curblk$1enSleft = put$rbv(c.curblk$index).blk$len; 

$IF mipf orm 

$::LSe 
SEND!F 

ENO; 
ELSE 

cb$dat8Sp = cq$mip$gat$~cidress( putSrbv(c.curblk$inciex).blk$ptr); 

c.curblk3len$left = o; /* no blk so no blk lan */ 

END satup$new$blk; 

/*********************/ 
I** send$rbs$back **/ 

send$rbs$back: PROCEDURE(insart$ctl$bits$flag) BYTE; 
I* this routine is contained in PUT; it tak·as the top RB off 
the pcbq and sends it back to the client. . . 
If the received segment contains sequence-controlled control 
signals CEOM and FIN, currently) and the caller has indicated 
that such signals should be passed to the client, the RB 
will be marked appropriately. A new RB is set up for receiving, 
if one is available. A "true" is returned if there was another 
RB, otherwise a "false" is returned. */ 

DECLARE insert$ctl$bitsSflag BYTE; 

putSrbs.resp = ok$resp; 
IF insertictl$bitsiflag THEN 

Do; 
IF (rp_.ctl AND aom$mask) <> 0 THEN put$rbs.resp = ok$eom$resp; /* tell client there's an EOM */ 
!F rp_has_fin THEN putSrbs.resp = put$rbs.resp OR ok$fin$resp; 

:: No; 
c.pcbqihcir = putSrbs.link; 
putirbs.link = o; 

I* take top rb off the queue, insert 2nd one */ 
/* always zero the link field */ 

c.my$credit = c.my$creclit - put'Brbs.credit; /* reduce my rev buf credit */ 
I* by the ~mount of segs in this RB */ 

CALL cq.$s.ancl( .buf:-$mip$111bx.1 put$rbs$p); 
c.pcbqSbuf'Scnt = c.pcbq$buf$cnt - 1; 

IF c.pcbq$buf$cnt <> 0 THEN 
oo; 

c.curblkSindex = Q; 
putSrbs$p = c.pcbq$hcir; 
put$rbv$p = @put$rbs.vb; 

I• there's another RB - set it up */ 

/* start with first block in new buf fe~ */ 

CALL setup$naw$blk; /* initialize the data ptrs, cnts */ 
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260 
2 61 
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263 

264 

265 

266 
267 

268 
269 

270 
271 
272 

273 

274 
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276 
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278 
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280 
281 

282 
283 

284 
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4 
4 
3 

3 

2 

3 

3 
3 

4 
4 
4 

3 

2 
2 

3 
3 
2 
2 

3 
3 

4 
4 

4 
4 

RETURN Ctru·a) i 
::No; 

RETURN(false)i 

ENO sendSrbs$backi 

I* returns false if no RB avail */ 

get$next$blk: PROCEDURE(pkt$arnpty) 9YTEi 
/* this routine tries to set up a new buffer 
block to copy into. If there are no more blocks 
in the current RS, it calls send$rbs$back to get 
t h e n e x t R B , i f ~ n y • I f t h e r e w a s a n e w b 1 o c I< o r 
RB, this routina returns "true"; if not, it 
returns "false" */ 

DECLARE 
pl<t$e111pty BYTEi I* flag: true if all data from pkt has been stored */ 

c.curblk!index = c.curblk$inciex + 1; /* bump the blk index to see if there's another *I 
IF c.curblkSindex >= putirbs.numSblks THEN /* if true, then no more blks in */ 

I* this rb, so try to get a */ 
/* new RS •/ 

I* A par.:im of "fals·~" =>no EOM or FIN *I 
I* in pkt; ~ return of f asle => no more RBs */ 

RETURN Csend$rbsSback(pkt~empty AND ctl5bits$present) ); 
ELSE 

oo; 

ENO; 

CALL setup$new$blki 
RETURN(true); 

I• there's another blk in this RB: set it up to */ 

ENO getinextSblki 

'* **1C* Main-line code for PUT **** *' 
I* first, check that segment seq no */ 
I* is expected value: without re-assambly */ 
I* buffers, seg's can only be stored in */ 
I* strict sequence. */ 

IF rp_.se;J$seq$no <> (c.my$z:ck$no+1) THEN 
DOi 

S!F log 
$END IF 

Rf.TURN; 
EN Di 

IF c.pcbqlbuf$cnt = 0 THEN 
oo; 

I* no buffers at all - don't bother */ 
I* unless its a FIN without data or other */ 

:S!F log 

IF (rp_.seg$data$len <> 0) OR 
oo; 

I* sequence-consuming controls-only EQM, now */ 
((rp_.ctl AND eom$mask) <> 0) THEN 

/* bump the "no buf spa-ice" cntr */ 

CALL stky_incr(@c.rcv$buf$rej$cnt); 
CALL stky_incr(@tot$rcv$buf$rej); 

/* also record no of bytes outstanding */ 
IF c.rcv$bytes$consumed = 0 THEN 

c.penciingSrcv$ciata = rp_.seg$ciataSlen; 
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286 
287 
288 
289 
290 
2 91 
292 
293 
2 94 
295 
29 6 

297 

298 

299 
300 

301 

302 

303. 
304 
305 

306 

307 

308 

309 
310 
311 
31 2 
313 
314 

31 5 
31 6 
31 7 

4 
4 
3. 
3 
4 
4 
4 
4 
3 
3 
2 

2 

2 

2 
2 

2 

2 

3 
3 

4 

4 

4 

4 

! 

4, 
4 
4 
4 
4 

3' 
.., 
:; 

4 

$END!F 
RETURN; 

::NO; 
IP re has fin THEN 

oo; 
I• its a lona FIN: we can ack that, since */ 
I* it is "received" into the conn state */ 

c.my$~ck$no = rp_.seg$seqSno; /* mark it acked for caller */ 
CALL rp$defer$irbStp(irb$sendSflag); /* tell tp to ACK it */ 
RETURN; 

EN o; 
RETURN; /* safety net - we shouldn't get hare */ 

ENO; 
c.pending$rcv$data = o; I* clear the "number of bytes undelivered cnt" */ 

/* Set up "from" data variables */ 
c.rcvSbytes$consumed; /* # of bytes to be copied from */ 

I* seg - we may have stored some the last */ 
eorn$f inSmask) <> Q; /* note FIN implies EOM */ 

rp$len$left = rp_.seg$d~taSlen -

ctl3bits$present = (rp_.ctl AND 
/* time the segment was sent to us (don't ack until its ~11 stored· 

- ) *I 

put$rbs$p = c.pcbq$hcir; 
put$rbv$p = @putSrbs.vbi 
$IF mipf·::>rm 

/* set up "to" data varizibl·as */ 
I* fixed part of ptr to RS */ 

/* variable part */ 

cb$data$p = cq$mip$get$address( put$rbv(c.curblk$index).blk$ptr ); /* St~rting store address*/ 
$ELSE 
iENDIF 

DO f oraver; /* now, go into the main loop trying to *I 
I* copy receive data into client buffer blocks */ 

copy$len = min(rp$len$left, c.curblkSlan$left)i /* bytes of data we can copy this pass */ 
IF copySlen <> 0 TH~N 

IF 

oo; 

ENDi 

I* Do the primary data move here */ 
I* NOTE: NEED TO SET HARDWARE ARBITRATOR FLAG FOR HIGH SPEED ON COMM 80 */ 
CALL MOVWC@rp.seg$ciata(c.rcv$bytes$consumeci), , 

@cb$data(c.cb$data$index), copy$len/2); 
I* NOT=: THEN NEED TO CLEAR THE HARDWARE FLAG */ 

/* see if we have ~n odd byte to move */ 
IF copy$len THEN /* if true, then lsb of copylen is set, */ 

/* so there was· i:ln odd byt•a */ 
cb$data(c.cb$data5index + copy$len - 1) = 

rp.seg$data(c.rcv$bytes$consumed + copy$len - 1); 

/* now update all the offsets and counts */ 
c.cb$dcita$index = c.cbSdataSindex + copy.$len; I* the "to" offset */ 
c.rcv$bytl'~s$consumcacl = c.rcv:Sbytes$consumed + copy$len; /* the "from" count */ 
put$rbs.buf$len = put5rbs.buf$len + copy$len; /* total bytes in this RB */ 
rp$lan$left = rp$len$left - copySleni /* bytes remaining in rcvd seg. */ 
c.curblk$len$left = c.curblk$len$left - copy$len; I* bytes remaining on rev blk */ 

/* At this point, either rp$len$laft or *I 
/* c.curblk$len$left MUST be zero. *' 
'* now see if we 

, 
re thru with this pkt *' rp$len$left = 0 TH::N '* yes - mcirked the seq no ack-E)ble *' oo; 

c.rcv$bytes$consumad = Oi I* zero to start n1a xt s «:g *I 
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31 8 
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3 21 

322 
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3 25 
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3 27 
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4 
4 
4 
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3 

4 
4 
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5 
5 
4 
3 

2 

1 

2 

~LSE 

SIF log 
$ENOIF 

END puti 

ENO; 

oo; 

END; 

c.my$~ck$no = rp_.seg$seq$no; /* mark the seq no to be acked */ 
CALL rp$cleferSirbStp(irb$sencl$flag)i /* tall tp to ACK it */ 

I* NOTE: consider delaying this ACK */ 
I* later if it ~alps: maybe if rcvd pkt */ 
I* doesn't have EQM, and my rev window <> Q, *I 
I• and round-trip del~y seems to be high. */ 

/* now see if we need to set up more buf •/ 
/* space for n·ext pkt ••• will sericl RS bacl< */ 
/* if no more sp~ce in this RB, or if */ 
I* pkt had controls which forca it to be */ 
I* returned. */ 

IF c.cur:SblkSlan$left = 0 THEN 
scratch = get$next$blk(true); /* param=true => pl<t is ampty - *I 

I* ignore result since pkt empty */ 
~LSE IF ctl$bitsSprasent THEN 

scr~tch = send$rbsSback(true); /• EOM and empty pkt forces buffer to be returned */ 
RETURN; 

/* If we get here, then c.curblk$len$left MUST be zero: */ 
I* pkt not empty : want to store more data *' 

IF NOT g·:t$nextSblk(false) THEN 
oo; '* there isn't any more rev buffer space, so *' 

ENO; 

I* note amount of bytes left in pkt and quit *' 
c.pending$rcv$data = rp$len$left; 

RETURN; /* wait til retransmission and hope there's more buffer space */ 

I* of forever loop */ 

'********************' 
I** complete */ 
/********************' 

complete: PROCEOURE(target$seg$no); 

DECL.ARE 

I* This routine tries to return ACK'd transmit buffers to the 
loc~l client. It accepts a sequence number, and attempts 
to remove, and return to the client, all cbtq RB's with data 
corresponding to the same or lower (modulo 64K) sequence numbers. 
All seq's in an RB must be less than or equal to the offered one 
for the RB to be returned. Exception: Close RS's are not returned 
when Complete ~cks them, sinca they are held until the CDB is 
deleted to simplify the client interface. The transmit R3 buf count 
is, however, zeroed at ack of Close to prevent the Transmit 
Process from sending it again. */ 

top$rbs:5p 
tzir.;iet$seg'tno 
top$rbs 

POINTER, 
wORD, 
3AS::D top$rbs$p 

$IF f7 
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337 2 
339 2 

340 2 

341 3 
342 "Y 

~ 

343 3 
344 4 
345 4 
346 4 
347 3 
348 3 
349 3 
350 3 
352 3 
353 3 
354 2 

$ELSE 
SSAVE NOL!ST INCLUDE C:F1:TCLRBS.INC) . , 

IF c.cbtq$buf$cnt = 0 THEN RETURN; /* nothing to remove */ 
topSrbs$p = c.cbtqShdr; 

DO WHILE ge$moci64k(target$seg$no, top$rbs.last$seq); 

END; 

/* send back the top RBS */ 
topSrbs.resp = okSresp; 
IF top$rbs.req = close$req THEN /* Its a Close RB - don't send it back •/ 

oo; 

END; 

c.cbtqSbuf$cnt = Q; 
RETURN; 

c. cbtq'!hclr = top$rbs. link; 

/* force xmit RB count to zero */ 

top$rbs.link = o; '* always zero the link field *' 
CALL cq$send(.buf$mip$mbx, top$rbs$p); 
IF (c.cbtq$buf$cnt := c.cbtq$buf$cnt - 1) = 0 THEN RETURN; /* queue is empty */ 
top$rbs$p = c.cbtq$hdr; 

END complet~; 

$EJECT 
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getSround3trip: PROCEDURE; 

/********************~/ 
/** get$round$trip */ 
'*********************' 

I* code-saver routine to compute the 
roundtrip time of the ack of our segment, 
convart to setalarm time units, and clr 
the timed seq no *I 

I* set$retran flag added to allow 
the initial open sequence rouncitrip 
time to be computed even when it took 
just one retransmission */ 

/* The above flag is removed */ 

CALL cqSread$clock(.rp$timestamp); 

04/23/82 

c.timeci$seq$no = Q; I* clear it so TP knows it can be used*/ 
rp$rouncitrip = rp$timestamp - c.seg$transStirne$dw; 

I* if we had clock wrap-around, then 
high-order bit of rpSroundtrip will be 
s e t ( c a n t e s t u p p e r b y t e t o s e e ) :, i f s o 
then fix it by co~plementing roundtrip. */ 

IF HIGHCHIGH(rp$roundtrip)) >= 80H THEN rp$rouncitrip = - rp$roundtrip; 
I* multiply by 32 to get it to setalarm 
timeunits, and multiply by 2 to make 
the retransmit time average out to twice 
the rouncitrip time to avoid extra sends */ 

rp$rcundtrip = SHL(rp$rouncitrip,6); /* works out to a shift left 6 *I 

/* In order i:o adapt to each of two cases (1-rcv buf is 
consistently posted just after the segment is sent, necessitation 
one retransmission, 2-long-haul networks where we occasionally 
get h~ve a timeout value which is too low, resulting in 
saturation of the network until we re-adapt higher), but 
avoid the retransmission timer growing exponentially due 
to h~ving one re-transmission of each data sag, we want 
to take spacial action if there was exactly one timeout before 
the segemtn was acknowledged. In this case, we subtract the 
previous timeout value from.the computed roundtrip time to_ 
.get the time it took (discounting occasional packet loss) for 
the ACK of the second segment to arrive. This will result in 
the averaga timeout going down. */ 

I* so, if there was exactly one retransmission, 
we subtract off the previous retranmsit 
timer value from the computed roundtrip timeout, except if 
the is the initial open sequence timing, in which casa 
we need to return ~n accurate value */ 

/* George's algorithm is further ~edified - to special case in 
th·? above fashion for two retransmission - because this was 
the case with NOS-I!. With 1000 bytes posted buffers the 
first packet was lost because the buffer was not posted in 
time and the ·2nd retransmission is required because the first 
retransmission is not completely consumed and thus not acked 
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/* 12/14 A c~mpleteley new ~lgorithm is implemented - and 
is described in the procedure Update$retransmit$timGout */ 

END get$roundStrip; 

'*************************' 
/** setSretran$timeout **/ 
'*************************' 

set$retranitimeout: PROCEDURE; 

CALL get$round$tripi 

I• routine to compute the round-trip 
segment time from tha connection handshake, 
and set the connection's retransmit timeout 
value accordingly */ 

'* '* c.retranSto$dw = rpSroundtrip; '* 
comoute the round trip time of ack */ 
now force retran time to the weighted */ 
roundtrip time just computed */ 

END setSretr~n$timaout; 

'*************************' 
I* update$retranStimeout */ 
'*************************' 

updateSretran$timaout: PROCEDURE; 

'********************************************************************* 
TCL Adaptive Retransmi~sion Algorithm 

Rajesh Shah Dec 12th 1981 

TCL's retransmission timeout must be adapted to the conditions 
posed by tha raceivar and the line. 

TCL will need to retransmit for one of the followin~ three 
recisons: 

1. Occassional pack·at loss. 

2. The receiver does not post a receive' ·buffer in time, 
so that when the packet arrives there are no recGive 
buffers available to TCL. 

3. The total number of bytes in the remaining receive 
buffers is less than the number of bytes in the packet 
being transmitted. 

The Retransmission Adaptation Algorithm must adapt the 
retransmission timeout to all the above three cEses. 

For Occassional packet loss, the ideal retransmission timeout is 
little more than the roundtrip time of a packet. (Time the ack 
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of the packet arrives - tima at which tha packet was sent). 

If the packet is dropp&d be:~use it arrived earlier th~n a 
r~ceive buffer was postaci, the ideal retransmission time is tha 
average time it takes for the receiver to post buffers. 

If th~ packet needs to be retransmitted because the receive 
buffer did not have sufficient bytes to completely consume ~ 

packet, the ideal retransmission time is again the time it 
would t~ke the receiver to post the next buffer. 

The last situation is created both by posting buffers sm~ller 
th~n packet sizes (when full packets are expected) or by posting 
buffers larger than packet sizes in which cases the first few 
packets will be consumed immediately requiring no 
retransmission, and the next packets will have to be 
retransmitted if the buffer size is not a multiple of packet 
size. In the first c~se, each posted buffer will require n 
retransmissions where n is 1 + packet size I buffer size (some 
will require n-1 depending on boundary conditions). The second 
case requires m packets to be transmitted without 
retransmissions (not counting packet loss) and the m+1 th packet 
to be retansmitted once. 

The rouncitrip time can be easily computed by time each segment 
and its ack, however it is necessary to make an estimate of the 
average time it takes the receiver between posting buffers, if 
ratransmission are nacassary. 

The goal here is to ~pproximately reach the range and lat the 
ra~r~nsmission timeout oscillate in close viscinity. We 
attempt to reach closer to this timeout by the following 
procedure. 

let us say that We detect that we ~re transmitting much more 
often ~han required (we will discuss how to detect this). If 
this is the case, then increasing the retr~nsmit timeout should 
raduca thQ nu~ber of retransmissions. We double tha 
retransmission timeout and see if the number of retransmissions 
raduce. If we do than we are on the right track. We continue 
to double retr~nsmission timeout until, the number of 
retransmissions stop reducing. This implies that the 
retransmission timeout is larger than the time the receiver 
needs to post a bu.ffer. Now when the number of retransmissions 
is constant we be optimistic and reduce the timeout by 12.5. It 
is easy to detect that we are transmitting too often. Since we 
are raciucing by 12.5 when the number of retransmissions are 
const~nt, at some bound~ry the number of retransmission will 
double. Also if the receiver starts posting buffer more slowly 
now, th~ number of retransmissions will suddenly go up. We 
detect this by comparing out retransmissions with the previous 
number of retransmissions ~nd if it has increased we go into a 
increasettimaoutSst~ta and stop when we find the number of 
retransmissions do not decrease with increasing timeout. 

When there are no retransmission we gradually take the timeout 
close to twice the roundtrip time or do nothing at all to sava 
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code and to sava ourselves from dword integer arithmetic. 

The above discussion assumed that full size 
sent. However the s~ma arguments apply for 

packets ~re being 
any size packets. 

************~****************************'****************************/ 

Incraase$ret: PROC~DURE; 

I* Code saver common procedure to Increase the retransmission timeout 
Increase by 12.5% to 50% */ 

04/'23/82 

c.retr~n$to$dw = c.retranStoSdw + SHR Cc.retran$to$dw, RetranSincrease); 
end Increaselret; 

DecreaseSret: PROCEDURE; 

/* declare OW dword, 

*/ 

CDW$lo$w, DWShi$w) word AT (@OW), 
(OW!lo$byte, DW$hi$byte) byte AT (@OW); 

/* Common prodecure to decrease retransmission time by 12.5 % */ 

c.retranStoSciw = c.retran$toSciw - SHR Cc.retran$to$dw, 3); 

I* If the resulting tim~out value is too small then - the algoritm 
runs the risk of failing - because at values where TCL's compute 
tima becomes significant, reducing timeout does not increase 
number of retr~nsmissions. Hence a lowar bound must be implemented. 
This value has been found by experience to be around 10 thousand 
800 ns clicks for Ethernet, more for DBP. 
If tha timeout is found lower than this we make 
it twice the minimum and change the state to Timeout$increase state */ 

I* OW = c.retran$to$dw; 

*' 

IF OW~hi$w = 0 AND DW5hi$byte < 40 THEN DO; 
** Note that 40 x 256 = 10k ** 

D~·J$hi$byte = 80; 
c.retranSto$d~ = ow; 
c.retransmit$state = Timeout$increase$state; 

IF c.retran$to$dw < min$retran$tima THEN oo; 
c.retranSto$dw = SHL(min!retran$time,1); 
c.retransmitSstate = Timeout$increaseSstate; 

ENO; 
end Decre~se$ret; 

I* checks to see if the ack received applies 
to the segment being timed (if any). If so, 
updates this connection's retran timer.*/ 

/* Also if there are no retransmissions then do not 
change the retransmission timeout. */ 
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IF c.timadSseq$no = 0 
or c.noSconfici = 0 THEN R~TURN; 

/* Note that the retansmitSstate is not modified and the the 
last$no$confid is not replaced by O. This is done so that we compare 
current nurn of retransmissions with the last time we had non zero 
retr~nsmissions */ 

IF c.retransmit$state = Timeout$Increase$state THEN oo; 

IF Cc.no5confid + 1) < c.last$noSconfid or Cc.noSconfid = Offffh) 
I* Number of retransmissions has decraased so continue to 
Increase the retransmission timeout. Note that a difference of 
1 is not considered significant - This ~lso introduces hysteresis 
in the algorithm */ 

THEN CALL incrGaseSret; 

ELSE oo; 

EN Di 

I* Change the retransmit state to Timeout$steady$state - in this 
state it reduces every time by 12.5 %. Also reduce it now by 
12.5 % twice bacause increasing by 50% did not do any good *I 

c.retransmitSstate = Timeout$Steady$state; 
call decreaseSret; 
c~ll ciecreasa$ret; 

ENO; 

=LSE oo; I* It is steady state - change to increase state if the 
number of retransmissions hava increased by more than 1 */ 

IF (c.no$confid > c.last5nc$confid + 1) or c.~o$confid = Offffh 
TH=N oo; 

ENO; 

c.retransmitSstate = TimeoutSincrease$state; 
CALL !ncreasaSret; 

EN Di 

ELSE call OecreasaSret; 

c.lastSno$confici = c.noSconfid; 

~ND UpdateSretr~nStirneout; 

'*********************' 
I** rp$err$flow **/ 
'*********************' 
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rp$err~flolli: PRoc=ouRE; 
I* =:stablishecl state logic - this is the 
receive side of the error anci flow control 
algorithm; it is shared by several statas */ 

DECLARE 
oldShisSC1cl<~no 

olcl$,hisScreclit 
~·JORD, 

~·JORO; 

IF rp_h~s_ack THEN 
oo; 

I* seg ack field is significant, so */ 
I* process it.•/ 

IF geSmoci64kCrp_.sag$~ck$no, c.his$ack$no) THEN /* remote client */ 

oo; 

I* may have ACKed some data - save credit */ 
/* info, since ack is not obsolate */ 

old$his$ack$no = c.his$ack$no; /* note current values for */ 
oldShis$credit = c.hisScreciit; /* comparison below */ 
c.hisScredit = (rp_.ctl AND creclit$mask); /* save remote credit */ 

I* if the seg actually acks some */ 
I* additional data, update our cdb. */ 

IF gt$moci64k(rp_.seg$ack$no, c.his!ackSno) THEN 
oo; 

c.hisSack~no = rp_.seg$~ck$no; 

PAGE 23 

CALL complete(c.his$ack$no); I* take my ackad xmit okts off the xmit queue */ 

EN o; 

/* now check if a seg we are timing was ackad - *I 
CALL update$retran$timeout; /* if so, compute new timeout *I 

I* Since his$ack$no changed, update nxt */ 
I* seq no to send to ba one greater than */ 
/* highest one ackeci */ 
/* NOTE: compute it with segackno, since its the same 
value, and rp_.seg$ack$no is avail with fawer code bytes •I 

c.next$transmit = max$mod64kCc.naxtStransmit, rp_.sag$ack$no + 1); 
/* Cancel data timer since we got an ack of top data */ 

CALL cqSclear$alarm(@c.data$alarm$cb); 
I* Now re-start it on the oldest remaining */ 
I• xmit queue segment, if there is one. *I 

IF c.cbtq$buf$cnt <> 0 THEN 
oo; 

=ND; 

c.data$acbSirb$type = irb$send$check OR irb$ti~eout$mask; 

CALL cq$satSalarm(@c.dataialarmScb, .tpSmbx, 
high(c.retran$toSdw), 
low C c.retr~n$to$dw)); 

c.no$confid = o; I* reset the retry count */ 
c.cum$retran$ciw = Q;/* clear the cummulative retry time */ 

ENO; 
I* if there is still something on xmit 
queue ~nd credit or ack info on remote guy 
has changed due to this rcvd segment, 
tell TP about it, in case it allows· 
another seg to ba sent *I 

IF c.cbtq$bufScnt <> 0 ANO 
( ColdShis$ack$no <> c.his$ack$no) OR 

Colc1$hisScreclit <> c.hisScreclit) ) 
THEN CALL rp$defer$irbStp(irb$send$check); 
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/* Now send rcvd pkt to tha rev buff */ 
/* mgr,if there is text, EOM or FIN */ 
I* to try to store it in client buf */ 

IF (rp_.segSci~ta~len <> 0) OR ((rp_.ctl AND eom$fin$mask) <> 0) THEN CALL put; 

CALL chec1<$ciyt$timer(cur'!~clb$p)i 

END rp$errSf low; 

/* prot2ct cigainst remote guy dying */ 

'***************************' 
I** chk$def erred$status **/ 
/***************************' 

chk$deferred$status: PROCEDURECcds$ccib$p) PUBLIC; 

04/23/82 

I* routine to check if there are any deferred 
status requests posted, and return them 

DECLARE 
rbsSp 
cds$cclb.$p 
rbs 3.ll.SED 

$IF f? 
~ELSE 

POINTER, 
POINTER, 

rbs!.p 

(with status info, if requested) to h6st 
client process */ 

$SAVE NOLI.ST INCLUDE C:F1:TCLRBS.INC) 
, 
cdsSc BASED ccis$cdb$p 

$IF f? 
$ELSE 
$SAVE NOLIST INCLUDE C:F1:TCLCOB.INC) 

; 

rbs$p = cds$c.def$status$pi 
DO WHILE rbs$p <> Oi 

I* set up ~ddressing to top RBS */ 
I* return all (if any) def stat rb 1 s *I 
I* update list he~d to next RB, if any, */ 

cdsSc.def$status$p 
rbs.link = o; 
rbs.resp = okSrespi 

= rbs.link; /* or insert zero if this is the last ona */ 

/* send back status info if client asked for it */ 
IF rbs.numiblks <> 0 TH~N rbs.resp = getSstatus$info(cds$cdb~p, rbs$p); 
CALL cqSsend(.buf$mip$mbx, rbs$p); 
rbs$p = cds$c.cief$st~tus$p; /* set up for next RB, if any */ 

ENO; 

ENO chkScief erredSstatus; 

process$segment: PROCEDUREi 

rest~of$finwaitS2: PROCEDURE; 

'*********************' 
I** process$segment **/ 
'*********************' 

/* routine to handle the fi~wait2 state */ 
I• logic so that it can be shared with */ 
I* finwait1 if fw1 goes to fw2. */ 
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IF rp_has_fin THEN 
oo; 
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I F r p _ • s ~? g :$ s e q $ n o = c • m y 'S a c I< $ n o T H E N 
DOi 

I* our Fin was ACKed so enter naw state */ 

'.i:!F log 
!)ENIJIF 

::NO; 
=NDi 

ENO rest$of$finwait$2i 

c.state = timewaiti 

I* now set timer for going to Closed state */ 
CALL clear$cdb$al~rms(cur$ccibSp); 

I* note we mark acb as ctl type for TP's use •I 
c.ct1Sacb$irb$type = irb$timewait$to OR 

irb$timeout$mask OR 
irb$ctlacb$mask; 

I* set the 2 MSL timeout, enter closed state */ 
1~ when it expires - just waiting on re-xmit */ 
I* of FIN from remote guy so the pre-filter */ 
I* eibove ce.n ack it agr:iin for him. Set it to */ 
/* bigger than retran sometime */ 

CALL cq$s·;.t·~cilarm(@c.et1$aleirm$cb, .tp$mbx, 
high(c.retran$to$dw), 
low (c.retran$to$dw)); 

I** fin$seq$no **/ 
fin$seq$no: PROCEJURE WOROi 

DcCLARE 
f sn$rbs$p POINT~R, 

I* Used in Finwait1 and Closing state: returns the 
sequence number of the FIN associated with the local 
close which has already occured. Tricky because 
of possible states: (1) we may not yet hc:ive sent the 
FIN, either because there was ~ non-zero xmit queue, 
or because a FIN may have arrived between the time IP 
enters FW1 ~nd when TP bumps the highest-sent value; 
or (2) the FIN may have been sent (the current rcvd 
pk t ·11 2'l y o r m ;i y n o t a c k i t ) , o r ( 3 ) t h e F I N m a y a 1 r e .:1 d y 
have been removed from the q because the current revel 
seg ~ckad it, and the Complete routin~ above has taken 
it off the queue. */ 

f sn$rbs BASED f snSrbs$p 
$IF f7 
$ELSE 
$SAVE NOLIST INCLUDE C:F1:TCLRBS.INC) . 

I 

IF c.cbtqSbufScnt = 0 THEN 
RETURN(c.highestSsant); 

I* its case (3) - so highest sent must */ 
I* have been our FIN's seq no */ 
/* if we get here, its case (1) or (2). *I 

fsnirbs$p = c.cbtqShcir; /* sat up rbs ptr to search xmit q for Close req */ 
DO WHILE fsn$rbs.req <> close$req; 

fsn$rbs$p = fsn$rbs.linki /* not found, get next entry */ 
END; 
RETURN(fsnSrbs.last$seq); I* l~st.seq is always correct, even if data */ 

I* is sent along with close req */ 
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END f inSseq$noi 

I* --->> Main Received Seg~ent Handler Logic in Receive Process <<--- */ 

I* when wa get here, the cdb ptr has */ 
I* baen set up, and the received pkt */ 
I* is in rp. */ 

cur$cid = lcid$vector(cur$cdb$index); /* set common variable •/ 
IF c.st~te = listen THEN 

/* Listen */ 

oo; 

I* In the listan state we hava previously done 
a passive open, so we are waiting for a SYN seg 
from some rsmote TCL client. */ 

IF rp_.ctl = syn$mask THEN 
oo; 

EN Di 
RETURNi 

CALL acceptSconn(synrcvci OR from$listen1irb$send$synack); 
! 

I* ignore any other packet - it can only be a 
delayed duplicate or an improper re-use of 
conn.:;ction ID */ 

ENO; I* of listen */ 

I F c • st a t e = s y n s e n t T H E N. 

I* Synsent */ 

oo; 

I* In the synsent stata we have previously done 
an active open, so we are waiting for a SYN ACK 
(reply from remote passive open), an ACK (reply 
from remote active open whose own SYN hasn't 
gotten here yet, either due to his SYN seg being 
dropped, his SYN having been previously rejected 
by us (so he's in his timeout, wc;iting to re-try 
his SYN], or his SYN having been routed the long way 
around the net), or a SYN from remote active 
open, sent about the time ours was. */ 

I* The following test is to fix up a simultaneous 
active open problem, and resolves it by allowing 
TCL to sava the remote guy's ack no before we 
get his syn (which only happens because his Syn 
was lost, and we get his ack of our Syn first1 
then receive his syn on a re-transmission. */ 

/* if it isn't ~n RST, save the ack num */ '* ????????????? *' 
IF (rp_.ctl AND rstackSmask) = ack$mask THEN c.his$ackSno = rp_.seg$ack$no; 

IF ((rp_.ctl AND ctl$bits$mask) 
DOi 

CALL accept$conn(estab, 

I• deciding what to do with the received */ 
/* segment ••• first see if its a */ 
I* response from a pasiive open ccib: */ 
XOR synack$mask) = 0 THEN /* syn,ack ara only ctl bits on */ 
I* we got response to our syn- send */ 
irb$send$flag); /* ack, enter estab state */ 



PL/M-~6 CQMP1L7P i L ~! ~ Tr: n ~'.Jo rt C ,.., ri t. r o l l :-1 y: r P ·'? c 0 iv~ Pro c ~ s $ 04/15/82 04./23/82 Pl\GE 27 

485 

486 
487 
488 
489 

490 
491 
492 

493 
494 
495 
496 
497 

498 
499 

500 
501 
502 
503 

504 
505 

506 

507 
508 

509 

510 
511 
512 

513 
514 

51 5 
51 6 
517 

4 

4 
4 
4 
4 

3 
3 
4 

4. 
5 
5 
5 
4 

4 
4 

3 
3 
4 
4 

4 
5 

5 

5 
4 

5 

5 
4 
4 

3 
3 

4 
4 
5 

I* aci~ptive retry tim~out computation: */ 
CALL settretran$timeout; 

CALL chk~cleferred$status(curScdb$p); /* send back def stat RB, if any *' 
CALL rpSarr$f low; /* do estab processing in case */ 
RETURN; /* there's more stuff in packet */ 

/* ••• not a pass opn resp, see if its*/ 
I* simultaneous active open: */ 

IF ((rp_.ctl AND ctl$bits$mask) XOR syn$mask) = 0 THEN 
oo; I* syn is only ctl bit on: */ 

IF c.his$~ck5no = 1 THEN 

oo; 

·EN 0; 

I• my syn has been ~eked at some point */ 

CALL acceptSconn(estab, irbSsend$flag); 
CALL chk$cieferred$statusCcurScdb$p); 

ELSE /* my syn hasn't been acked */ 
CALL accept$conn(synrcvd, irb$senci$flag); 

·RETURN; 
cNO; 

I* ••• not a simultaneous active open, */ 
I* see if its a reset: */ 

IF (rp_.ctl AND rst$mask) <> 0 THEN 
oo; /* my conn req w~s rejected */ 

CALL clearScdbSalarms(cur$cdb$p); /* kill timers */ 
IF (c.pGrsistScnt:=c.persist$cnt+1) <= c.persist THEN 

I* persist count not expired, so just */ 
I* ignore the refusal, and schedule */ 

oo; I* another SYN to be sent soon. *I 

EN o; 
ELSE 

oo; 

c.ctl$acb$irb$type = irb$sendsyn OR irb$timeout$mask 
OR irbSctlacb$mask; 

CALL cq$set$alarm(@c.et1$alarmScb, .tp$mbx, 
high(c.retran$to$dw), low(c.retranito$dw)); 

/* persist count expirdw), give up */ 
CALL try$to$delet~Scdb(cur$cdb$indax, cur$cdb$p, rem$abort); 

-lists, */ 

'$IF log 
'5 ENOI F 

=No; 
RETURN; 

END; 

IF rp_has_ack THEN 
oo; 

IF (rp_.seg$seq$no 
oo; 

I* clr alarms */ 

I* not a reset- sea if its an ack of my syn 
(implying that remote guy is doing simulta
neous open, but his SYN hasn't arrived yet) */ 

/* there's an ack - if it appears to be for 
current connection, save all the info about 
remote guy. Note: using the accept$conn 
routine to do this, even though I don't 
want TP to send anything now. */ 

= 1) AND (rp_.seg$ack$no = 1) THEN 

CALL accept$conn(synsent, irbSnull); 

I* set state, clr 
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51 8 ) 

51 9 5 
520 4 
5 21 4 
522 4 

523 3 
524 3 

525 ..... 
~ 

526 2 
527 3 
528 3 
529 3 

530 2 

532 2 

533 2 
534 3 
535 3 
536 3 
537 3 
538 2 

539 3 

EN o; 

Rf:TURNi 

CALL set5retran$timeout; 
~NO; 

~LSE CALL senc1$rst$reply(rst$olc1$clupl); 
RETURN; 

ENDi I* of synsent */ 

I* synrcvd, estab, finwait-1, finwait-2, 
time-wait, close-wait, closing, closed */ 

I* Filter out old duplicate segment sequence numbers that have been 
acknowledged, except that we must accept ACK control segments which 
are duplicates of the last segmant, since they may carry new ACK and 
window values. Note th.at if remote guy is only receiving data, he 
may never g~narate a new sequence number until he sends FIN. */ 

I* There are therefore two tasts for an acceptable packet at this stage: 

Czise (1): Lone AC Ks: if no data in seg ,and no sequence-consuming controls 
(i.e., syn1fin1rst1eom), only ack, the test is that the segment 
sequence number is not older than the last one we ackeci: 
should have ••• rp_.segSseq$no >= c.my$ack$no 

Case (2): Otherwise (i.e., length<> 0 or other controls present), the test 
· is that the segment sequence numbar should be newer than the last 

one we acked: should have ••• rp_.seg$seqSno > c.my$ack$no 

(All comparisons modulo 64K, of course, to account for sequence number 
wrap-around) */ 

I* Note: this test deliberately lets thru out-of-sequence segments 
(i.e., in the window, but some earlier ones have not been received) 
in order to allow the re-assembly routine ths freedom to use 
rt?-assQmbly buffers if it ever gets any ! */ 

IF r,_.source$cid <> c.remScici TH~N /* Its not for this connection, so reject it */ 
oo; 

CALL send$rst$r·aply(rstSolc1Sdupl); 
RETURNi 

I* if remote guy sent an Are-You-Thare */ 
I* signal, force a reply to be sent */ 

IF (rp_.ctl AND aytSmask) <> 0 THEN CALL rp$defer$irb$tp(irb$send$flag); 

IF (rp_.sagSci~taSlen = 0) I* no client data */ 
AND (((rp_.ctl AND ct1Sbits5mask) XOR ack$mask) = 0) 
oo; /* Its case 1 */ 

ENO; 
ELSE 

oo; 

IF ge$mod64kC rp_.seg$seq$no, c.mySack$no ) 
THEN GOTO accept$packet; 
~LSE GOTO reject$p~cket; 

I* Its case 2 */ 

IF 9t$:nod641<C rp_.sag$seq$no, c.my$ack$no ) 

/* only ack bit on */ THEN 
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540 
s 41 
542 

543 

544 
545 
546 

547 

548 

549 

550 
5 51 
552 

553 
554 
555 
556 

557 

558 
559 

5 60 
5 61 
562 
563 

3 
3 
3 

2 

2 
2 
2 

2 

3 

3 

3 
4 
4 

5 
5 
6 
6 

7 

7 
7 

7 
7 
7 
7 

THEN GOTO acceptSpacket; 
ELS:: GOTO rejact$pcicketi 

r 1?j e ct $p ei c I< et: 

SIF log 
SEND IF 

I* failed the sequence number filter - *I 
I* send an ACK segment with correct */ 
/* seq no, ack no, window */ 

CALL rp$defer$irb$tp(irb$send$flag); 

C.ALL stky_incr(@c.pl<ts.Srej); 
CALL stky_incr(@tot$pkts$raj); 
RETURNi 

I* Note pkt rejact in conn and TCL tot~l ctrs */ 

I• If wa get this far, p~cket has passed CID and sequence number tests */ 

acc.aptSpacl<et: 

/****CALL log$event(log$disp$worStext,1,@cur$cid,36, 
@('Packet Acceptgd, COB values follow: '));****/ 

/****CALL log$event(log$dwt,11,@c.my$ackSno,SIZECcdb$label$string), 
@cdb$label$string);****/ 

/* Now process the received packet according to connection state */ 
DO CASE(c.stato AND stateimask); 
/* Listen - can't get here *I 

; 
/* Syn sent - can't get here */ 

; 
/* Syn Received */ 

oo; 
IF rp_has_ack THEN 

oo; /* Only pkts with ACK are meaningful at this point - *I 
I* duplicates, etc were filtered out above *I 

IF rp_.sagSaci<$no = 
oo; 

1 THEN /* he acked our syn,ack */ 

HF log 
$END IF 

IF (rp_.ctl ANO rst$mask) = 0 THEN /* Its not an rst, */ 
oo; /* so our syn,~ck was acknowledged - *I 

/* adaptive retry timeout computation: */ 
CALL set$retranStimeout; 

CALL cq$cle~r$alarm(@c.data$al~rm$cb); 

c.state = estab; /* and enter Estab State */ 

c.no$confid = a; /* reset retry count */ 
c.cum$retran$dw = o; /* clear the cummulative retry time */ 
CALL chkSdeferreci$status(curScdbSp); 
CALL rp$err$flow; /* do estab processing */ 

I* Now do FIN processing, in case a */ 
/* FIN accompanies the ACK (could be *I 
I* because remote client submitted */ 
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564 

565 
566 
567 
568 

569 
570 

si1 
572 

573 
574 
575 

576 
577 
578 
579 
580 

5 81 
582 
583 
5 .g 4 
5 85 
5 ,86 
587 

588 
s a 9 
590 

591 

7 

7 
8 
8 
9 

9 
8 

7 
6 

7 
7 
7 

8 
8 
B 
8 
8 

8 
8 
8 
8 
8 
8 
8 

8 
8 
7 

8 

S!F log 
$E:NDIF 

-cite chk */ 

5!F log 
$ENDIF 

$IF 109 
$,2NDIF 

EN o; 

2NO; 
EL Sc 

04/15/.?.2 

I* data/close before the last ack of */ 
I* connect handshake went out, or */ 
/* because the first ack was lost, and */ 
/* tha close was submitted befora the */ 
/* re-xmit1 or because the other TCL */ 
/* allows close before estab, but queues */ 

'* it. *' IF rp_has_fin TH=N 

04./?.3/82 

/* We got Close request from remote client */ 
oo; 
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IF rp_.segSseq$no = c.my$ack$no THEN 
oo; 

I*: put routine acked it */ 

c.state = clswait; I* enter close-wait st~te */ 

ENO; 

oo; I* legal RST received-abort */ 

ENO; 

CALL clear$cdb$alarms(cur$cdb$p); /* kill all timers on this cdb*/ 
IF Cc.state AND from$listen) <> 0 THEN 

oo; '* came from listen-return to it *' 

::No; 
EL SE 

oo; 

END; 

I* put this cdb back on match list */ 
specStype(cur$cdb$index) = spec$type(cur$cdb$index) AND 7FH; 
c.next$tr~nsmit = 1; 
c.state = listen; 
c.curn$retran$dw = o; 
c.rem$cicl = o; 

c.highast$sent = o; 
c.seen = o; 
c.his$ack3no = o; 
c.my$ack$no = o; 
c.timed$seq$no = o; 
c.sencl$flag = o; 
c.no$conficl = o; 

RETURNi 

I* clear the cummulative retry time */ 
I* clr rem cid so it won't match on duplic 

I* came from synsent-abort */ 
I* set st~te, clr lists, clr alarms */ 

CALL try$to$delete$cdb(cur$cdb$index, cur$cdb$p, r~m$abort); 

RETURNi 592 
593 
594 
5 95 
596 

8 
8 
7 
6 
5 ELSE /* ack value was bad-send rst */ 

CALL send$rstSreply(rstSillegal$ack); 
597 5 
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598 4 

599 3 
600 3 
6 01 4 

602 4 

603 4 
604 5 
605 5 
606 6 

607 6 
608 5 
609 4 

610 3 
611 3 
61 2 4 
61 3 4 
614 4 
61 5 5 

616 5 
617 5 
618 5 
619 4 
620 4 
621 5 
622 5 
623 6 

624 6 
625 5 
626 4 

627 3 
628 3 
629 4 
630 4 
631 4 

632 3 
633 4 

/* of syn received processing */ 

I* Estsblishad •/ 
IF estab$rstSchk$falsa TH~N 

oo; 
CALL rp$err~flow; 

I* do FIN processing */ 

$IF log 
$ENDIF 

IF rp_has_fin THEN 

DOi 
I* We got Close request from remote client */ 

IF rp_.seg$saqSno = c.mySack$no THEN 
oo; 

I* put routine acked it */ 

c.state = clswaiti I* enter close-wait state */ 

I * F i n vJ a i t 1 * I 
IF estab$rstichk$f alse THEN 

oo; 

$IF log 
:$ENDIF 

$!F log 
$ENOIF 

EN Di 

CALL rp$err$flow; 
IF rp_heis_ack ANQ (rp_.s 1a 1;i:S~ck"Sno = fin$seqSno) THEN 

oo; /* our FIN hms been acked */ 
c.statG = finwait$2i 

CALL rest$of$finwait$2i 
RETURNi 

=No; 

/* shared code with finwait2 */ 

IF rp_has_fin THEN /* We received a FIN from remote guy •/ 
oo; 

!F rp_.seg$seq$no = c.my$ack$no TH:N 
oo; 

c.state = closing; 

EN Di 

/* Fin Wait 2 */ 
I F e s t a b $ r s t $ c h Id f a l s e T H E N 

oo; 
CALL rp$errSflow; 
CALL rest$of $finwait$2i 

EN o; 

I* Time Wait */ 
oo; 

scratch = estabSrst$chk$falsei 

I• its a subroutine so that finwait1 code can use it */ 

I* Nothing to do - we're just keeping the conn open in case */ 
/* a FIN gats r~-tr3nsmitted, so we can send an ACK in reply */ 
/* to it. */ 
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635 
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638 
639 
640 
6 41 
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655 
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3 
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2 

2 
2 
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ENO; 

I* Close W.:iit */ 
I* Waiting on local client close, after having rcvd and Acked 
a FIN. If the FIN that put us here is re-transmitted, the 
pre-filter will catch it and send an ack •/ 

IF estab5rst$chk$falss THEN CALL rp$err$flow; 

I* Closing */ 
oo; 

IF estab5rst$chk$false THEN 
oo; 

CALL rp$err$f low; 
IF rp_has_ack AND (rp_.seg$ack$no = fin$seq$no) THEN 

I* Our Fin was acked- we can */ 
oo; /* enter closed to wait for ackrst */ 

CALL try$to$delete$cdb(cur$cdb$index, cur$cclb$p, ok$closed$resp); 
- s, *I 

$IF log 
$ENDIF 

ENO; 

I* Closed */ 

/* clr Zllarms */ 

CALL send$rst$reply(rst$conn$closed); /* cdb closed-so •I 

ENO; /* of case */ 

END process$segment; 

self$connect: PROCEDURE 3YT~; 

I* unless pkt is RST, send */ 
I* back a.n RST */ 

'*********************' 
I** self$connect **/ 
'*********************' 

/* Subroutine for connect match and SYN *I 
I* processing -- detects case in which */ 
I* a loop-back pkt has matched its */ 
/* own connection data base in order to */ 
I* disallow the match. Returns "true" if */ 
I* self-connect match is detected. */ 

!F (rp_.sourceScid = c.locScid) AND 
dlsource_eq_host(@loc$host(Q)) THEN 
RETURNCtrue);/* trying to connect to self */ 

ELSE RETU~N Cf~lss); 

END self $connect; 

connect$match: ?ROCEDURE(se1Gct$case) BYTE; 

'*********************' 
/** connect$match **/ 
'*********************' 

DECLARE select$case BYTE; f* selects the type of test */ 

I* set stata, clr list 



657 2 

659 2 

660 3 

661 3 
662 4 
664 4 
665 4 
666 4 
667 3 

668 3 
669 3 
670 4 
672 4 
673 4 
674 4 
675 3 

676 3 
677 4 
679 4 
6 80 4 
681 4 

682 3 

683 2 

684 1 

04/15/82 

I* main-line code for connect match */ 
/* chk locport vs destport for all cases */ 

IF c.loc£port <> rp_.dGst$port THEN RETURN(false); 

DO CASE(selectScase); 
I* Case 0: Fully specified Open, active or passive */ 

IF (c.ram$port = rp_.sourceSport) AND 
dlsource_eq_host(~c.rem1host(Q) ) TH~N 

oo; 
IF self$connact THEN RETURN(false); I* matched myself */ 
CALL process$segment; 
RETURN(trua); /* tell main loop we got a match */ 

ENO; 
ELSE RETURN(false); 

04/23/82 

I* Case 1: Partially specified Passive Open (any remote host, specified port) */ 

IF Cc.ram$port = rp_.sourceSport) THEN 
oo; 

EN Di 

I~ self$connact THEN RETURN(false); I* matched myself */ 
CALL process$sagment; 
RETURN(true); I* tell main loop we got a match */ 

ELSE RETURN(false)i 

I* Case 2: Unspecified Passive Open (any remote host, any port) */ 

oo; 

ENO; 

IF selficonnect THEN RETURN(false); I* matched myself */ 
CALL process$segment; 
RETURN(trua); I* tell main loop we got a match */ 

END; /* of do case */ 

ENO connectSmatchi 

rcv$proc: PROCEDURE PUBLIC; 

'********************/ 
/**** rcv$proc ****/ 
'********************' 

I* This is TCL's Receive Process (RP). It is declared to KAOS 
statically in the TCL KAOS objects·rnacro file, called 
TCLGNL.A86, orTCLGEN.A86, or even EPGEN.A36, depending 
on the configuration being genarated. 

R~ is the only thing in TCL that receives segments from Data Link; 
it always gives the~ back directly to Data Link (receive seg 
buffers are not held or sent to othe processes). The job of RP 
is to receive anci process segments, and to update variables in the 
connection ci~ta base to indicate the progress of transmitted and · 
recGived data and TCL connection st~tes. RP does not send 
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segmants directly; it sends short messages (called Internal 
Request a1ocks1 or IR8s) to the Transmit Process when a segment 
needs to be sent Can ACK of ci~ta just received, for example). 
To cause a Reset CRST) segment to be sent RP sends an LIRB 
(Long IRB, so named because it holds more info than an IRS) to TP. 
The IRBs and LIRBs are obtained from free buffer lists called 
"fr·a·a'.:lirb$mbx" and "free$lirb$111bx"1 organized ;is K.AOS mailboxes, 
and declared to KAOS the s~me way as RP, above. IRBs and L!RBs 
are sent only to TP, which is the only consumer of same, and who 
repl~ces them on the proper free buffer list. 

RP operates roughly ~s follows: wait for a seg to arrive, then 
acquire the TCL sch~duler lock sem~phore, to insure non-interference 
from the other TCL procasses. Validate the checksum and version 
number, then do the r€·al processing: 
* for segs other thZ!n the initial SYN (assumed to be the "normal" 
case), try to match the recaivad seg up to its connection data base 
by checking the destination Connection ID against the list of 
active CIDs in this node ("lcid$vector", cl,eclared in TSTART). 
Assuming there's a match, it calls process$segment, which implements 
the b~sic connection state machine, and eventually (once the 
connection is established), calls the basic error and flow control 
subroutine. 
* for SYN-only segments, we first have to see if the sag is a clupliacte 
of a previous seg, then if it isn't, we try to match it up with 
an open request, if any. We must attempt to match the most 
completely specif ieci open requasts first, then partially specified, 
than unspecifiad. Note that it is necessary to check that the 
incoming request isn't matching its own connection data base 
for segments sent from ~nd addressed to this node. Once wa 
have a match, procassisegment is called to move thru the connaction 
state machine. */ 

DO forever; 
waitSforSsegment: 

rpSp = cq$receiva(.rp$mbx); 

CALL c q $waits em ( • sch e·d 'S 1 o ck) ; 

HF dbg 
$:=NOIF 
l>IF log 
:>:NOIF 

I* acquire the cdb lock before proceding */ 

I* make a non-based local copy of received 
segment header for code size and avoiding 
contention in static RAM. */ 

CALL MOVWC@rp.dl$source, @rp_.dl$sourcaQ, 14); 
/* set up booleans for frequent tests */ 

rp_has_ack = (rp_.ctl AND ack$mask) <> Q; 
rp_has_fin = (rp_.ctl AND fin$mask) <> o; 

IF chk5surn$calc(rp$o) <> rp_.checksum THEN 

$IF log 
.SEND IF 

oo; '* checksum calculation failed: */ 
CALL stky_incr(@b~d$chk$sum); 
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GOTO ;;xit$blocl<i I* throw aw~y seg and give up semaphore *I 

I* Tast to sea that version number of the 
sending TCL is compatible - The lower order 
byte may differ. Hence 101h will talk to 

104h *' 
IF (rp_.tclSversion AND OFFOOH) <> Ctcl$version AND OFFOOH) THEN 

oo; 

EN Di 

CALL s~nd$rst$reply(rst$version$mismatch); 

GOTO exit$blocki 

'* I* 
preliminary validation done, now figure */ 
out what to do with the raceivaci sag. *l 

IF rp_.ctl <> syn$mask THEN 
oo; '* I* 

Its not a lone SYN, so its probably in reply 
to something we sent - check dest cid */ *' 

ELSE 

IF rp_.cl·ast3cicl <> 0 
oo; 

THEN I* validate CID if its legal */ 

END; 

IF (curicdb$index:=search_lcid$vector(rp_.dest$cid)) <> OFFFFH THEN 
oo; /* dest cid present, chk for match *' 

EN Di 

CALL setupScdb(cur$cdbSindex1 .cur$cdb$p); 
IF (rp_.source$port = c.rem$port) AND 

(rp_.dest$port = c.locSport) THEN 
CALL process$segment; /* a match to existing cid */ 

ELSE CALL sendSrstSreply(rst$old$dupl); 

ELSE /* CID is not at this n~de •I 
CALL senciSrst$reply(rstSno$match); 

~LSE CALL send$rst$reply(rst$zero$dest$cid);/* Oest cid=O is illegal for non-SYN •I 
ENO; /* of non-SYN processing */ 

oo; 

I* Only SYN control bit is set, so */ 
I* Its a connect request: first, see if */ 
I* its a duplicate of an earlier SYN *I 

DO cur$cdb$inciex = 0 TO cur$max$cdbs-1; I* Check every */ 
IF lciciSvector(cur$cdb$index) <> 0 THEN 

oo; 
I* allocated cdb *I 

END; 

CALL setup5cdb(cur$cdb$index, .cur$cdb$p); 
IF Cc.rem$cici = rp_.sourceScid) AND 

dlsource_eq_host(@c.rem$host(Q) ) AND 
NOT self$connect THEN 

oo; 

E NDi 

CALL procass$segment; 
GOTO exitSblock; 

END; I* of iterative do */ 
/* Wasn't a duplicate SYN, so try to *' 
/* match it with a panding Open req */ 
/* go thru ~11 cdb's up to 3 times, with */ 
I* matching criteria successively less strict */ 

DO match$casa = 0 TO 2; /* matchcase=O=>fully spec'd, =1=> partially spec'd, */ 
I* =2=> unspec'ci •/ 
I* Check every allocated cdb that is in an */ 
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/* un-synchronized state */ 
DO curtcdb$index = 0 TO cur$rnax$cdbs-1; 

IF lcic1$vector(cur$cdb$index) <> 0 AND 

04/23/82 

spacStype(curScdbSindex) = match$case THEN /* FFH or high-order */ 
I* bit set indic~tes not in list */ 

oo; '* found allocated and unsynchronized cdb*/ 
CALL setup$cdb(cur$cdb$inciex, .curScdb$p); 

/* cdb-try to match rcvd SYN */ 
IF connsct~match(matchScase) THEN GOTO axit$block; 

=NDi 
ctrn; 

EN Di 
/* if we get here, there was no match */ 

CALL send$rst$reply(rst$syn$refused); 
ENO; 

exit$block: CALL cq$dll$rx$ret$buf(rp$o); I* Give back the rev pkt buffer */ 

$IF dbg 
$END!F 

CALL cq$signalC.scheci$lock)i 
I* now that we have released */ 
I* scheci lock, send any deferred */ 
/* irb's requested this time thru */ 

CALL send3cieferred$irbs (.rpSirb$index, .rpSirbSlist, cur$cdb$index, cur$cid); 

ENO; /* of forever loop */ 
END rcv$proc; 
END rp; 
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DEFN ADDR SIZE NAME, ATTRIBUTES, AND REFERENCES 

1 2 AB.QRTREQ . . . LITERALLY '8' 
121 0094H 133 ACCEPTCONN . . . . . . PROCEDURE STACK=0018H 474 484 494 497 517 
547 09A2H ACCEPTP.L\CKET . . . . . LABEL IN PROC (PROCESSSEGMENT) 535 540 

6 ACKMA.SK. . . . . . . . LITERALLY '1000H' 4 .g 0 532 689 
11 B OOOOH 4 ALAR MP . . . . POINTER HJ PROC CCQSETALARM). PARAMETER 11 8 
124 OOOOrl 4 ALAR MP . . . . . . . . POINTER IN PROC (CQCLEARALARM) PARAMC:TER 124 
1 21 OOOOH 4 .AL.4RMP . . • . . . . . POINTER IN PROC (CQCHECKALARM) P.A.R.AMeTER 1 21 
11 5 OOOOH 4 AUl.RMP . . . . . . . . POINTER IN PROC (CQCREATEALARM) PARAMETER 115 

6 AYTMASK. . . . . . LITERALLY '2000H' 530 
3 OOOOH 2 SADCHKSUM. . . . . . . \•JORD EXTERNAL(13) 69 3 
4 O.OOOH 2 SUFMIPMe.x. . . . . ~~ORD EXTERNALC19) 252 349 442 

131 OOODH 2 SUFO . . . . . . . . . HORD IN PROC (CQDLLRXRETBUF) PARAMETC:R 131 
12 oUFTOOSHORT. . . . . . LITERALLY I 8 I 

7 OOOOH 124 c • . . . . . . . . . . STRUCTURE 8ASEOCCURCD8P) 
OOOOH 1 STATE. . . . . . . BYTE 191* 452* 470 478 547 559* 568* 5 74 

615* 623* 
0001H 1 OWNERDEVICE. . . . BYT:: 
0002H 2 0 \tJ N E R P R 0 C E S S I D \.JOR D 
0004H 2 LOCCIO . . . . WORD 651 
0006H 2 LOCPORT. . . . . . ~1 0R D 657 708 
0008.H ? REMNET I.. . . . . . • \~ORD 185* 
OOOAH 6 REMHOST. . . . . . 11~0 RD ARRAY(3) 186 660 7 21 
0010H 2 REMPORi. . . . . . HORD 187* 660 668 708 
0012H 2 P=RSIST. . . . . . WORD 503 
0014H 2 A30RTTOHI. . . . . WORD 
0016H 2 REMCID . . \.JORO 188* 525 580* 721 
0018H 4 RETRANTOD•..J . . . . D1AORD 365* 369* 369 372* 372 373 375* 420 

001CH 2 RESEr:!VEO . . . WORD . 
001EH 2 TIMEGSEQNO . . . . WOR 0 357* 379 585* 
0020H 4 SEGTRANSTIME:DW . . OW ORD 358 
0024H 4 C U M R E T R A N D \~ • . . . DWORD 193* 423* 5 61 * 579* 
0028H 2 PERSISTCNT . . . . WORD 503* 503 
002.GH 4 C5TQHOR. . . . . . POINTER 339 347* 352 463 
002EH 4 PCBQHDR. . . . . . POINTER 249* 257 299 
0032H 4 DEFSTATUSP . . POINTER 
0036H 2 MY ACK NO. . WORD 190* 274 290* 318.* 450 534 539 566 

6 21 
0038H 2 SEEN . . . . . . . \.JOR 0 582* 
003AH 1 MYCREDIT . . . . . BYTE 251 * 2 51 
003BH 1 CUR8LKINDC:X. . BYTE 231 234 235 256* 266* ,266 267 301 
003CH 2 CSDATAINDEX. . . . WORD 233·* 306 309* 309 
003EH 2 RCVSYTESCONSUM~O . \.JORD 284 297 306 308 310* 310 317* 
0040H 2 CURBLKLENLEFT. WORD 234* 237* 303 313* 31 3 320 
0042H 2 HISACKNO . . . . . WORD 4G5 407 410 412* 413 425 481 * 492 
0044H 2 NEXTTRANSMIT . \..!OR 0 415* 41; 577* 
0046H 1 CLOSEDREASON . . . BYT:: 
0047H 1 HISCREOIT. . . . . BYTE 189* 408 409* 425 
0048H 2 H I G H E S T .S E N T • . . . WORD 462 581 * 
004AH 1 CBTQBUFCNT BYTE 337 344* 350* 350 417 425 461 
0048H 1 PCSQSUFCNT . . . . BYTE 253* 253 254 278 
004CH 2 PKTSREJ. . . . . . WORD 544 

P~GE 37 

578* 606* 

455 506 

584* 604 

583* 
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004EH 
OOSOH 
0052H 
0054H 
OOSSH 
0056H 
0058H 
OOSAH 
GOSCH 
0060H 
0061 H 
0062H 
006CH 
0070H 
0071H 
0072H 

229 OOOOH 
229 003EH 
166 OOOOH 

OOOOH 
0001H 
0002H 
0004H 
0006H 
OOOSH 
OOOAH 
0010H 
0012H 
0014H 
0016H 
0018H 
001CH 
001EH 
0020H 
0024H 
002.SH 
002AH 
002EH 
0032H 
0036H 
0038H 
003AH 
0038H 
003CH 
003EH 
OD40H 
0042H 
0044H 
0046H 
0047H 
0048H 
004AH 
004BH 
004CH 
004EH 
005DH 

2 
2 
2 
1 
1 
2 
2 
2 
4 
1 
1 

1 0 
4 
1 
1 

1 0 
1 

iLN~ Tr~nsnort Control L~ygr Qeceive Process 
CROSS-REFERENCE LISTING 

PKTSRETRAN . . . . WORD 
NOCONFID . . . . . WORD 192* 379 
LASTNOCONFID . . . WORD 383 392 
RC:TRANSM!TSTATE. BYTE 376* 381 
S::NDPLAG . . . BYTE 586* 
PENDINGRCVDATA . . WORO 285* 296* 
RCVSUFREJCNT . . . WORD 282 
AYTCOUNT . . . WORD 
D.A.TAALARMCB. . i~ 0 RD ARRAY(2) 
OATAACSIR3TYPE BYTE 419* 
D.~TAACBFLAG. . BYTE 
DATAACBREM . . 3YTE ARRAYC1C) 
CTLALARMCB . . WORD ARRAYC2) 
CTLACBIRaTYPE. . . BYTE 454* 505* 
CTLACBFLAG . . . . BYTE 
CT LAC BR E~1. . . . . BYTE ARRAY(10) 

04/15/82 

383 392 
399* 

386* 394* 

329* 

41 6 420 

455 506 

C80ATA . . . . BYTE 5ASED(C9.0ATAP) ARRAY(1) IN 

04/23/82 

399 422* 560* 587* 

558 

PROC (PUT) 306 303* 
4 CBOATAP. . . . . . . . ?OINTER IN PROC (PUT) 235* 301* 306 

124, CCAC . . . . . STRUCTURE BASED(CCACDBP) IN PROC (CLEARCDSALARMS) 
1 STATE. . . . . . . BYTE 
1 Ol~NERDEVICE. . BYTE 
2 OHNERPROCESSIO . . 'li'OR 0 
2 LOCCID . . . . ~JOR 0 
2 LOCPORT. . . . WORD 
2 REMNET . . WORD 
6 R::MHOST. . . . WORD ARRAY(3) 
2 R::r~IPORT. . . . ~'OR 0 
2 PERSIST. . . . . . WORD 
2 ASORTTOHI. WORD 
2 R~MCID . . . . . . vJO RD 
4 RETRANTOOW . . D'tJORD 
2 RESERVED . . . . . WORD 
2 TIMEOSEQNO . . 'n'OR D 
4 SEGTRANST!MEQ',.J . . 0 'n'O RD 
4 cu MR ET RA rm w. . OWORD 
2 PERSISTCNT WORD 
4- CBTQHDR. . POINTER 
4 PCBQHDR. . . . . . POINTER 
4 DEFSTATUSP POINTER 
2 MYACKNO. . WORD 
2 Sc EN . . . WORD 
1 MYCREDIT . SYTE 
1 CUR8LKINDEX. . . . BYTE 
2 CSDATAINDEX. . WORD 
2 RCVBYTESCONSUMED . WORD 
2 CUR8LKLENLEFT. WORD 
2 HISACKNO . . . WORD 
2 NEXTTR.ANSMIT . . . WORD 
1 CLOSEDREASON . . • BYTE 
1 HISCREOIT. . . BYTE 
2 HIGHESTSENT. . ~JO RD 
1 CBTQ3UrCNT BYTE 
1 PCBQSUFCNT . • BYTE 
2 PKTSREJ. . .. . WORD 
2 PKTSRETRAN . . . . WORD 
2 NOCONFID . . . . . WORD 
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CROSS-R=rcRENCE LISTING 

0052H 2 LASTNOCONFID . . . 'tlORO 
0054H 1 RETRANSMITSTAT=. . 3YTE: 
0055H 1 SEND FLAG . . . 3YTE 
0056H 2 PENDINGRCVDAT~ ~JO R 0 
0058H 2 RCVoUFREJCNT . WORD 
OOSAH 2 AYTCOUNT . . . . . WORD 
GOSCH· 4 DATAALARMCB. . WORD ARRAYC2) 167 
0060H 1 OATAAC8IRBTYPE . . BYTE 
0061 H 1 DATAAC3FLAG. . . . BYTE 169 
o-c6 2 H 10 DATAAC3REM . . i3 YT E ARRAYC10) 
006CH 4 CTLALARMC8 . . WORD ARRAYC2) 168 
OO?OH 1 CTLAC8IR3TYPE. BYTE 
0071H 1 CTLACSFL.~G . . 3YTE 169 
0072H 10 CTLAC8REM. . . . . BYTE ARRAYC10) 

166 0004H 4 CCACDBP. . . . POINTER IN PROC (CLEARCDBALARMS) PARAMETER AUTOMATIC 166 167 
168 169 

1 5 OOOOH 1 CDBINOEX . . . . . BYT:: IN PROC CDELC:TECOB) P.ARAMETER 1 8 
51 OOOOH 1 C08!NDEX . . . BYTE IN ?ROC (SENDDEFERREDIRSS) PARAMETER 51 
1 3 OOOOH .4 COBP . . . . . . . . . POINTER IN PROC CDELETECDB) PARAMETER 18 
30 OOOOH 4 CDBP . . . . . . . POINTER IN PROC (GET STATUS INFO) PARAMETER 30 
54 OOOOH 4 CD3P . . . . . POINTER IN PROC (DEF=RIRBT?) PARAMETER- 54 
21 OOOOH 4 COBP . . . . . . . POINTER IN. PROC CCLEARLISTS) PARAMETER 21 
27 OOOOH 4 CDSP . . . POINTER IN PROC (CHECKAYTTIMER) PARAMETER 27 
1 5 OOOOH 2 CD3PO. . . . . . . WORD IN PROC (S~TUPCDB) PARAMETER 15 

3 OOSFH 1 CD3STRIED. . . . . . . SYTE 
434 OOOOH 124 CDSC . . . . . . . STRUCTURE BASEDCCDSCDBP) IN PROC CCHKDEFERREDSTATUS) 

OOOOH 1 STATE. . . . . BYTE 
0001H 1 O~JNERD::VICE. . . . BYTE 
0002H 2 0 \.J N E R P R 0 C E S S I D 1..JOR 0 
0004H 2 LOCCID . . . . WORD 
0006H 2 LOCPORT. . . . . . WORD 
0008H 2 RE MN ET . . . . . . WORD 
OOOAH 6 REMHOST. . . . . . ~rnR D ARRAY(3) 
0010H 2 REMPORT. . . . . . WORD 
0012H 2 P::RSIST. . WORD 
0014H L A30RTTOHI. . . . . WORD 
0016H 2 REMCID . . WORD 
0018H 4 R E T R A N T 0 D \.J DWORO 
001CH 2 RESERVED, . . . ~JOR 0 
001::H 2 T I ~·1 E D S = Q N 0 • . WORD 
OD20H 4 SEGTRANSTIME:OW . . DWORD 
0024H 4 CUMRcTRANDW. . . . DWO RD, 
0028H 2 PERSISTCNT . . ~JORD 

002.AH 4 C3TQHDR. . . . POINTER 
OD ZEH 4 PCBQHDR. . . . . . POINTER 
0032H 4 DEFSTATUSP . . . . POINTER 4 35 437* 443 
0036H 2 MYACKNO. . 'n'O R 0 
0038H 2 s=EN . . . . . . . WORD 
OC3AH 1 MYCREOIT . BYTE 
0038H 1 CUR8LKINDEX. . . . BYTE 
003CH 2 CBDATAIMDEX. . Yi'ORD 
003EH 2 RCVoYT=SCONSIJMED . WORD 
0040H 2 CURBLKLENLEFT. WORD 
0042H 2 HISACKNO . . . . . WORD 
0044H 2 N'.:XTTRANSMIT . \.JOR D 
0046H 1 CLOS:: DR EASON . 8 YT E 
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0047H 1 
004.SH 2 
004AH 1 
OC43H 1 
004CH 2 
004EH 2 
OOSOH 2 
0052H 2 
0054H 1 
0055H 1 
0056H 2 
0058H 2 
OOSAH 2 
OOSCH 4 
0060H 1 
0061H 1 
0062H 10 
006CH 4 
0070H 1 
0071H 1 
0072H 10 

434 0004H 4 

26 OOOOH 
433 07A1H 116 

23 OOOOH 
51 OOOOH 2 

6 
1 65 001oH 53 

20 OOOOH 
8 

1 2 
8 
8 

335 04A8H 14 2 
655 OBEBH 97 
229 0042H 2 

120 OOOOH 
1 23 OOOOH 
114 OOOOH 

61 OOOOH 
84 OOOOH 
6:9 OOOOH 
72 OOOOH 
93 OOOOH 
81 OOOOH 

1 41 OOOOH 
135 OOOOH 
1 38 OOOOH 
130 OOOOH 
1 33 OOOOH 
1 26 OOOOH 2 
127 OOOOH 

66 OOOOH 
108 OOOOH 

iLNB Tr~ns~ort Control L~y?r P~c~ive orocess 
CROSS-REFERENCE LISTING 

HI SC'< EDIT. . . BYTE 
HIGH::STSENT. . 'n'OR D 
CBTQSUPCNT . . . . 9YTE 
PC8(:_18UFCNT BYTE 
PKTSREJ. . . . \~ORD 

PKTSR::TRAN . . WORD 
NOCONFID . . . . . \~ORD 

LASTNOCONFID . HORD 
RETRANSMIT ST.ATE. . BYTE 
S~NOFLAG . . . BYTE 
P:NOINGRCVD.ATA \·J 0 RD 
RCVi3UFREJCNT . WORD 
AYTCOUNT . . . . . WORD 
DATAALARMCB. . WORD ARRAY(2) 

1 DATAACSIR3TYPE . . BYTE 
DATAAC8FLAG. . BYTE 
DATAACBREM . . BYTE ARRAYC10) 
CTLALAR MC3 . . . . WORD ARRAY(2) 
CTLACB!RBTY?E. . . BYTE 
CTLACBFLAG . . BYTE 
CTLAC8REM. BYTE A.RRAYC10) 

04/15/.5?. 04/23/82 

COSCO.SP. . . . POINTER IN PROC CCHKDEFERREDSTATUS) PARAMETER AUTOMATIC 
435 4 41 443 

CHECKAYTTIMER. . . ?ROCEDURE EXTERNAL(25) STACK=OOOOH 431 
CHKDEFERREDSTATUS. PROCEDUR2 PUBLIC STACK=0010H 486 495 562 
CHKSUMCALC . . . . . . PROCEDURE WORD EXTERNAL(24) STACK=OOOOH 691 
CID. . . . . . . . . . ~JOR D IN PROC (SENDDEFERREDIRBS) PARAMETER 51 
CKS~1ASK. . . . • . LITERALLY 1 4000H 1 

CLEARCDSALARMS • . PROCEDURE PUSLIC STACK=OOOCH 177 1 84 453 502 573 
CLEARLISTS . . PROCEDURE BYTE EXTERNAL(23) STACK=OOOOH 178 
CLOSED . . . . . . . . LITERALLY '9' 174 
CLOSERcQ . . . . . . . LITERALLY I 2 I 342 464 
CLOSING. . . . . . LITERALLY '8' 623 
CLSWAIT. . . . LITERALLY '7' 568 606 
COMPL:TE . . . . . PROCEDURE STACK=OOOCH 413 
C 0 N N E C T '.>t .A T C H . . . PROCEDURE BYTE ST.ACK=0026H 733 
CO?YLEN. . . . . . . . \'10 RD IN PROC (PUT) 303* 304 306 307 308 309 310 

312 313 
CQCHECKALARM PROCEDURE SYTE ::XTERNAL(57) STACK=OOOOH 
CQCLEARALARM . . . PROCEDURE EXTERNAL(58) STACK=OOOOH 167 168 416 558 
CQCR!:ATEALARM. . . . . PROCEDURE EXTERNALC55) STACK=OOOOH 
CQCRE.A:TELIST . . . . . PROCEDURE EXTERNALC37) STACK=OOOOH 
CQCREATEMA!LBOX. . PROCEDURE EXTERNAL (45) STACK=OOOOH 
CQCREATEPROC'.:SS. . PROCEDURE EXTERNALC40) STACK=OOOOH 
CQCREATESEMA?HORE. PROC:OURE EXTERN.AL (41) STACK=OOOOH 
CQCRECEIVE . . . . . . PROCEDURE POINTER EXTERNAL(48) STACK=OOOOH 
C Q OUU T • . . . . . . . PROCEDURE a YT E EXTERNAL(44) STACK=OOOOH 
CQDLLCONNECT . PROCEDURE BYTE EXTERNAL(65) STACK=OOOOH 
CQDLLREAD. . . PROCEDURE vJORO EXTERN.~L(63) STACK=OOOOH 
CQDLLRC:AOC . . . . I . PPOCEDUR:: ~JOR D EXTERNALC64) STACK=OOOOH 
CQDLLRXRETBUF. . . . . PROCEDURE EXTERNALC61) STACK=OOOOH 740 
CQDLLSTART . . PROCEDURE EXTERNALC62) STACK=OOOOH 
CQDLLTXFR=EMSX • . . . WORD EXTERNAL(59) 
CQDLLTXSENO. . . . PROCEDURE EXT!:RNAL(60) STACK=OOOOH 
CQHALTANDCATCHFIRE . . PROCEDURE EXTERNAL(39) STACK=OOOOH 170 
CQICRE:CE!VE. . . . . . PROCEDURE POINTER EXTERNAL(53) STACK=OOOOH 
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CROSS-RE!=ERENCE LISTING 

102 OOOOH CQI OJA IT . . . . . . . PROCEDURE BYTE ~xr=RNAL(51) STACK=OOOOH 
105 OOOOH CQISEND. . . . . . PROCEDURE EXTEKNAL(52) STACK=OOOOH 

99 OOOOH CQISIGNAL. . . . . PROCeOURE EXTERNAL(SQ) STACK=OOOOH 
14 7 OOOOH CQMIPCONNECT . PROCEDURE BYTE EXTERNALC67) STACK=OOOOH 
153 OOOOH C(~MIPGETADDRESS. . . . PROCEDURE POINTER C:XTERNAL(69) STACK=OOOOH 235 301 
156 OOOOH CQMIPGETMIPFORM. . . . PROCEDURE POINTER EXTERNALC70) STACK=OOOOH 
150 OOOOH CQMIPREGISi~R. . . . . PROCEDURE BYTE EXTERNAL(68) STACK=OOOOH 
144 OOOOH CQMIPSEND. . . • . PROCEDURE 6YTE :xr=RNAL(66) STACK=OOOOH 

96 OOOOH CQMRt:C::IVE . . . . . . PROCEDURE POINTER EXTERNAL(49) STACK=OOOOH 
111 OOOOH CQREAOCLOCK. . . . . . PROCEDURE EXTERNALC54) STACK=OOOOH 356 

90 OOOOH C 1~RECEIVE. . . . . PROCEDURE PO!NT~R EXTERNALC47) STACK=OOOOH 205 68 6 
64 OOOOH CQSCHEDULE . . . . PROCEDURE EXTERNALC38) STACK=OOOOH 
87 OOOOH CQSEND . . . . . . PROCEDURE EXTERNAL(46) STACK=OOOOH 218 252 349 442 

11 7 OOOOH CQSETALARM . . . . PROCEDURE EXTERNAL(56) STACK=OOOOH 420 455 506 
75 OOOOH CQSIGNAL . . . PROCEDURE EXTERNALC42) STACK=OOOOH 204 741 
59 OOOOH CCJSTART. . . . . . PROCEDURE EXTERNAL(36) STACK=OOOOH 
78 OOOOH C1JWAITSEM. . . . . PROCEDURE EXTERNAL(43) STACK=OOOOH 206 687 

6 CRED!TM.~SK . . . . LITERALLY '003FH' 189 409 
6 CTLSITSMASK. . . . . . LITERALLY '1FOOH' 48 2 490 532 

229 0069H 1 CTL3ITSPRESENT BYTE IN PROC (PUT) 268 298* 322 
3 005EH 1 CURCDBirrnEX. . . . BYTE 194 223 469 509 576 5 91 643 705* 707 717* 

717 718 720 727 729* 729 730 732 736 742 
7 002AH 4 CURCDoP. . . . . . . . POINTER 163 184 186 223 2 31 234 235 251 253 

254 257 266 267 274 278 282 284 297 299 301 
303 306 308 309 310 313 320 337 339 350 352 
358 369 372 373 379 381 383 392 399 405 407 
408 410 413 415 416 417 420 42 5 431 450 453 
455 461 462 463 470 478 486 492 495 502 503 
506 509 525 534 539 544 547 558 562 566 573 
574 5 91 604 621 643 651 657 660 668 707 708 
720 721 732 

3 OOOOH 2 CURCIO . . . . . . . . WORD 469* 742 
3 OOOOH 1 CURMAXCOBS . . BYTE EXTERNAL(3) 717 729 

11 2 OOOOH 2 DATARTNO • . . . . . . \..'OR 0 IN PROC CCQREADCLOCK) PARAMETER 112 
371 0653H 76 DECREASERET. . . . PROCEDURE IN PROC (UPOATERETRANTIMEOUT) STACK=0006H 387 388 

397 
53 OOOOH wEF=D.!R3TP . . . . PROCEDURE EXT ERN.A.L (34) STACK=OOOOH 163 

2 DEFNETIDLIT. . . . LITcRALLY I 1 I 

1 2 DEFSTATUSREQ . . . . . LITERALLY I 4 I 
118 OOOOH 2 DELA.YH . . . . . . . . WORD IN PROC (CQSETALARM) PARAMETER 118 
11 .s OOOOH 2 OELA.YL . . . . . . . . WORD IN PROC CCQSETALARM) PARAMETER 118 

17 OOOOH 02LETECOa. . . . . . . PROCEDURE EXTERNALC22) STACK=OOOOH 179 
2 OLLHEADERLEN . . . . . LITERALLY I 1 4 I 

47 OOOOH DLSOURC:: _EQ_ HOST . . • PROCEDURE BYTE EXTERNALC32) STACK=OOOOH 6 51 660 721 
70 OOOOH 2 ENTRYO . . . . . . WORD IN PROC (CQCREATEPROCESS) PARAMETER 70 

6 EOMACKMASK . . . . LITERALLY '1200H' 
6 E 0 M F I N ~~ A. S K . . . . LITERA.LLY '0600H' 298 429 
6 EO:·,MASK. . . . . . . . LITERALLY '0200H' 244 280 

67 OOOOH 2 ERRORCODE. . . . . 1..JOR 0 IN PROC (CQHALTANDCATCHFIRe) PARAMETER 67 
8 ESTAB. . . LITERALLY '3' 484 494 559 

220 0197H 35 ESTASRSTCHKF.ALSE . . . PROCEDURE BYTE STACK=001CH 599 610 627 633 635 638 

740 ODCSH EXITBLOCK. . . . . LABEL IN PROC (RCVPROC) I 694 699 724 734 
2 FALSE. . . . . . . LITERALLY 'O' 224 262 327 653 658 663 667 671 

675 678 
6 FINACKMASK LITERALLY '1400H' 



6 
459 OB88H 62 

8 
8 
2 
4 OOOOH 2 
4 OOOOH 2 
8 

460 OOOOH 32 
OOOOH 1 
OG01H 1 
0002H 2 
0004H 4 
0008H 2 
OOOAH 1 
OOOBH 1 
OOOCH 2 
OOOEH 1 
OOOFH 1 
0010H 2 
0012H 4 
0016H 2 
0018H 2 
001AH 2 
001CH 2 
001EH 1 
001FH 1 

460 OOSAH 4 
38 OOOOH 

264 0477H 49 
355 0536H ·90 

29 OOOOH 
35 OOOOH 

159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 
159 

'15 9 
159 
159 
159 
159 
159 
159 
159 
159 

iLNA Tr2nsoort Cont~ol L~y~~ Pec~iva ProcPss 
CROSS-REFERENCE LISTING 

F!NMASK. . . . . . LITERALLY '0400H' 

04/23/~2 

690 
·fINSEQNO . . . PROCEDURE HORD IN PROC (PROCESS SEGMENT) STACK=0002H 

FINHAIT1 . . . . . LITERALLY , 4, 
FIN vJ A IT 2 . . . . . . . LITERALLY I 5 I 615 
FOREVi:R. . . . . . . . LITERALLY 'WHILE: true' 30 2 685 
FR::EIR3MSX . . . . WORD EXTERNAL(17) 
FRcELIRoMBX. . . . vJO RD EXTERNAL(18) 205 
FROMLISTEN • . . . . . L!TER .. ALLY 1 8.0H 1 4 74 574 
FSNRBS . . . . . . . . STRUCTURE BASEDCFSNRSSP) IN PROC (FINSEQNO) 

CONTENTS . . . BYTE 
CREDIT . . . . SYTE 
LAST SEQ. . . . WORD 467 
MIPBUFBASE . . . . POINTER 
MIPLENGTH. . . . . 1,-JO RD 
MIPIDSID . . . . . BYTE 
MIPOWN·ERDEVID. 8YT E 
INTERNAL?ROCESSID. WORD 
R~Q. . . . BYTE 464 
RESP . . . . . . . BYT:: 
RTNMIPSKT. . . . . vJOR 0 
LINK . . . . . . . POINTER 465 
CID. . . . . . . . \~ORD 

FIRST SEQ . . . . . \rnRD 
CLIENTUSE. . . . . WORD 
BUFLEN . . . . ~JORD 

NUM5LKS. . 8YTE 
V3 . . . . . . . . BYTE 

FSNRSS?. . . . . •· . . POINT::R IN PROC (FINSEQNO) 463* 464 465* 465 
G E1"10 06 4 K . . . . . PROCEDURE BYTE EXTERNAL(29) STACK=OOOOH 340 405 
G::TNEXTBLK . . . . . . PROCEDURE BYTE IN PROC (PUT) STACK=0014H 321 327 
GETROUNDTRIP . . . . . PROCEDURE STACK=0006H 364 
GETSTATUSINFO. . . . . PROCEDURE BYTE EXTERNAL(26) STACK=OOOOH 441 
GTMOD64K . . . . . . . PROCEDURE BYTE =xrERNAL(28) STACK=OOOOH 410 539 
HA.CFCHKACB . . . . . . LITERALLY 1 438 1 

HACFDLLCONN. . . . . . LITERALLY I 401 I 

HA.CFDLLREADHOST. . LITERALLY 1 402 1 

HACFIPDEFIRB . . . . . LITERALLY , 43 2, 
HACFMIPCONNECT . . . . LITERALLY 1 404 1 

HACFMIPRcGISTER. . . . LITERALLY 1 434' 
HACFMIPS::NO. . . . . . LITERALLY I 416 I 

HACF?UTCNT . . LITERALLY 1 405' 
HACFRPCOMPLETE . . . . LITERALLY 1 413' 
HACFRPOEFIRB . . . . . LITERALLY 1 433 1 

HACFRPPUTDATA? . . . . LI i:._c RALLY I 41 2 I 
HACFRPPUTNcW3LK. . . . LITERALLY '409 1 

HACFRPPUTPTR . . . . . LIT:RALLY I 411 I 

HACFRPPUTSENORBSBACK . LITERALLY 1 410 1 

HACFSENDBLKLEN . . . . LITERALLY 1 403' 
HACFTPGETBLKLEN. . LITERALLY 1 408 1 

HACFTPGETCHK . . . . . LIT=RALLY 1 407' 
HACFTPIRBACB . . . . . LITERALLY I 41 5 I 

HACFTPIRBP . . . . . . LITERALLY I 41 4 I 

HACFiPIRBTY?E. . . . . LIT Rti.LLY '406' 
HACFTPTIMEOUT. LIT RALLY 1 435' 
HACFTQSEQ. . . . . . . LIT RALLY I 417 I 
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159 
159 

48 OOOOH l '+ 

1 2 
368 0624H 47 

1 5 OOOOH 1 
73 OOOOH 2 

240 0004H 1 
12 
12 

4 OOOJH 2 
9 OOOOH 8 

OOOOH 4 
0004H 1 
OOOSH 1 
0006H .... 

~ 

10 
10 
10 
54 OOOOH 2 
51 OOOOH 2 
1 D 
54 OOOOH 2 
51 OOOOH 2 
1 0 
10 

9 002EH 2 
9 002t:H 4 

10 
10 
1 0 
1 0 
10 
10 
1 0 
1 0 
10 

3 OODOH 
:; OOOOH .... I 

" '+ OOOOH 4 
0004H 1 
OOOSH 1 
0006H 6 
GOOCH 2 
OOOEH 2 
0010H 2 
0012H 2 
0014H 2 
0016H 2 

9 0032H 2 
9 0032H 4 
8 

62 OOOOH 4 
12 

3 OOOOH 6 

il~A Tr~nsoort Control Lsyer Rec~ive Process 
CROSS-R~FERENCE LISTING 

04/15/32 04/23/32 

HACFXQ . . . . . . LITERALLY '436' 
HACFZQ . . . . . . . . LITERALLY '437' 
HIGH . . . . . . . BUILTIN 359 420 455 506 
HOSTP. . • . . . . POINTER IN PROC (OLSOURCE_EQ_HOST) PARAMETER 
ILLEGALR~Q . . . . LITERALLY '1 G' 
iNCREASERET. . . . . . PROCEDURE IN PROC CUPDATERETRANTIMEOUT) STACK=0006H 
INDEX. . . . . . . . . e.YT:= IN PROC CSETUPCDS) PARAMETER 1 5 
INIT . . . . . . . . . ~JO R 0 IN PROC (CQCREATESEMAPHORE) PARAMETER 73 
INSERTCTLBITSFLAG. BYTE IN Pt<OC CSENDRSSBACK) PARAMETER AUTOMATIC 
INVAL!DPOINTER . . . . LITERALLY , 20, 

INVALIDR=Q . . . . LITERALLY '2' 
!P!NMBX. . . . . . . . vrnRo EXTERNALC16) 
IRS. . . . . . STRUCTURE BASED(IR30) 

CMXPTR . . . . . . POINTER 
TYPE . . • BYT= 
C06INDEX . BYTE 
CID. . . . . . WORD 

IRBAYTTIMER. . LITERALLY , 7, 

IRSCiLACSMASK. LITERALLY '40H' 454 505 
IRBCTLTIM~OUTMASK. . . LITERALLY 'OCOH' 
IRSINDEXO. . . . . '..JORO IN PROC (OEFERIRBTP) PARAMETER 54 
IRBINDEXO. . . . . ~JO RD IN ?ROC CSENDDEFERREDIRSS) P.AR.AMET::R 51 
IRi3INVALIDMASK LITERALLY '38H' 
IRSL!STO . . . . . . . WORD IN PROC (DEFERIRBTP) PARAMETER 54 
!RBLISTO . . . . . . . WORD IN PR OC (SENDDEFERREDIRBS) PARAMETER 51 
IR3MAXCODE . . . . LITERALLY , 7' 
IRBNULL. . . . . .. . . LITERALLY 'OFFH' 195 517 
IRBO . . . . . ~JOR 0 AT 
IR ap . . . . . . . POINTER 9 
IRSSENDCH::CK . LITERALLY '4' 419 426 
IRBSENOFIN . . . . LITERALLY , 2, 

IRaSENDFLAG. . LITcRALLY , 5, 291 31 9 484 494 497 5 31 
Ii<i3SENORST . . LITERALLY I 3 I 207 
IRBSENOSYN . . . . LITERALLY 'O' 505 
!RBS ENDSYN.ACK. . . . . LITERALLY , 1 , 47 4 
IRBTIMEOUTMASK . . . . LITt:RALLY '80H' 41 9 454 505 
IRSTIME\.JAITTO. . . LITERALLY , 6, 454 
IRBTYPEMASK. . LITERALLY 'OFH' 
LCIDVECTOR . . . . WORD ARRAY CO) ::xP:RNAL (Q) 469 71 8 730 
LI Ro . . • STRUCTURE BASEDCLIRBO) 

CMXPTR . . . . POINTER 
TY Pc . . . . . . . BYTE 207* 
REASON . . SYTE 208* 
OLDEST . . . . WORD ARRAY(3) 209* 210* 211 * 
DESTPORT . . . WORD 212* 
SOURCC:PORT . . . . ~'ORD 213* 
DcSTCID. . . . \~ORO 214* 
SOURCEC!O. . . ~'ORD 215* 
SEGSEQNO . . . 'wORD 216* 
SEGACKNO . WORD 217* 

LIRSO. . . . . . . . . ~JO R 0 AT 
LIRSP. . . . . . . . . POINTER 9 205* 218 
LISTEN . . . . LITERALLY 'O' 470 578 
L!STP. . • . . . . . . POINTER IN PROC CCQCRC:ATELIST) PAR.A.METER 62 
LCCA.30RT . . . . . LITERALLY , 1 2, 
LOCHOST. . . . WORD ARRAY(3) EXTERNAL(5) 651 

?AG!: 43 

43 

384 395 

240 24 2 

543 
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3 OOOOH 2 LOCNE:T . . . . . . I . WORD EXTERNAL(4) 135 
1 2 LOCT!MEOUT . . . . . . LITERALLY I 1 6 I 

2 LOGR3MI?PORT . . . . . LIT::RALLY I 5 I 

LO\·J. . . . • . . . BUILTIN 420 455 506 
45 OOOOH 2 M. . I . . . . . . . . vJO RD IN PROC (MIN) PARAi·,ETER 45 
42 OOOOH 2 M. . . . . . . . I . . WORD IN PROC (MAXM0064K) PARAMETER 42 
39 OOOOH 2 M • . . . . . . I . WORD !N PROC (GEMOD64K) PARAMETER 39 
36 OOOOH 2 M. . . . . . . WORD IN PROC CGTMOD64K) PARAMETER 36 

11 8 OOOOH 2 MAILBOXO . . . . . WORD IN PROC (CQSETALARM) PARAMETER 11 8 
10? OOOOH 2 MAILBOXO . . . WORD IN PROC (CQICRECEIVE) PARAMETER 109 
106 OOOOH 2 MAILBOXO . . . . . . . ~lOR D IN PROC (CQISEND) PARAMETER 1 06 

94 OOOOH 2 MAILSOXO . . . WORD IN PROC (CQCRECEIVE) PARA ~1 ET ER 94 
91 OOOOH 2 MAILaoxo . . . . . WORD IN PROC (CQRECEIVE) PARAMETER 91 
88 OOOOH 2 MAILBOXO . . . . . WORD IN PROC CCQSEND) PARAMETER 88 
85 OOOOH 2 MA!LSOXO . . . WORD IN PROC CCQCREATEMAILBOX) PARAMETER 85 

3 0061H 1 MATCHCASE. . . . . BYT= 728* 728 730 733 737 
3 0060H 1 MATCHTRIC:S . . . . BYTE 

41 OOOOH MAXMOD64K. . . . . . . PROCEDURE ~JOR D EXTERNALC30) STACK=OOOOH 415 
2 MA.XSEGDATALENLIT . . . LITERALLY '1480' 
2 MAXSENDSt:G . . . . . . LITERALLY '07H' 

148 OOOOH 2 MSXO . . . . . . . . . WORD IN PROC (CQMIPCONNECT) PARAMETER 148 
1 42 OOOOH 2 ~\3X 0 . . . . . . . . . WORD IN PROC (CQDLLCONNECT) PARAMETER 142 
106 OOOOH 4 MESSAGEP . .. . POINTER IN PROC (CQISENO) PARAMETER 106 

88 OOOOH 4 MESSAGEP . . . . . POINTER IN PROC {CQSENO) PARAMETER 88 
44 OOOOH ;.1 IN. . . . . . . . . . PROCC:DURE WORD EXT::RNALC31) STACK=OOOOH 303 

2 M!NPKTLt:N. LITERALLY '46' 
3 OOOOH 4 MINRETRANTIME. . . . . O~JORO EXTERNAL(?) 373 375 
2 :.trPECHOPORT. . . . . . LITERALLY 171 

154 OOOOH 4 M!P_FORM . . . POINTER IN PROC CCQMIPGETADDRESS) PARAMETER 154 
139 OOOOH 2 MODIFIER . . . ~.JO R 0 IN ?ROC (CQDLLREAOC) PARAMETER 139 
136 OOOOH ... MODIFI::R WORD IN PROC CCQDLLREAD) PARAMETER 136 ' . 

MOVW . . . . . . . . . SUILTIN 1 86 306 688 
145 OOOOH 4 MSGP . . . . . . . POINTER IN PROC (CQMIPSEND) PARAMETER 145 

45 OOOOH 2 N • . . \•JOR D IN PROC (MIN) PARAMETER 45 
42 OOOOH I 2 N. . . . . . . . . . . ~JOR D IN PROC CMAXM0064K) P~RAMETER 42 
39 OOOOH 2 N. . . . . . . . . . . WORD IN PROC CGEM0064K) PARAMETER 39 
36 OOOOH 2 N. . . . . . . . . 11~0R D IN PROC CGTM0064K) PARAMETER 36 
1 2 NORESOURCESRES?. . . . LITERALLY 141 

3 OQOOH 1 NUMCOSS. . . . . . 3YTE EXTERNAL(2) 
131 OOOOH 2 OSJECT . . . . . . WORD IN PROC CCQDLLREAOC) PARAMETER , 139 
136 OOOOH 2 OBJECT . . . . . . ~o/C RD IN PROC (CGlDLLREAD) PARAMETER 1 36 

1 2 OKCLOSEDR!:SP . • . LITERALLY I 9 I 643 
1 2 OKEOMRESP. . . . . LITERALLY 131 245 
12 OKFINRESP. . . . . LITERALLY I 5 I 24 7 
1 2 OKRESP . . . . . . . . LITERALLY I 1 I 2 41 3 41 439 

402 0052H 2 OLDHISACKNO. . . . . . WORD IN PROC ( RPERRFLO~v) 407* L,.25 
402 0054H 2 OLDHISCREDIT . . . WORD IN PROC (R?ERRFLOW) 408* 425 

2 ONBOTCLECHOPORT. . LITERALLY I 7 I 

12 OPENAREQ . . . LITERALLY 'O' 
1 2 OPENCONFLICT . . . LITERALLY 1 18' 
12 O?ENPP.::Q . LITERALLY I 1 I 

70 OOOOH .... PCSO WORD IN PR OC {CQCREATEPROCESS) ?ARAMETER 70 c:. . . . . . 
265 0004H 1 PKT EMPTY . . . . . BYTE IN PROC (GETNEXTBLK) PARAMETER AUTOMATIC 265 2 6 ,g 
1 28 OOOOH 2 PKTO . . . . . . . . . WORD IN PROC CCQOLLTXSEND) PARAMETER 128 
148 OOOOH 1 PORT ID . . . . . . . . BYTE IN PROC (CQMI PCONNECT) PARAMETER 148 

1 2 POSTRBUFREQ. . . . LIT2RALLY 171 
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70 OOOOH 2 p RI. . . . . . WORD IN PROC (CQCREATEPROCESS) P A R A ~·1 E T E R 70 
1 51 OOOOH 2 PROCEDUR'.:O . . WORD HJ PROC CCQMIPREGISTER) PARAMETcR 151 
446 0815H 81 5 PROCESSSEGM:NT I . PROCEDURE STACK=0020H 664 672 679 709 723 
157 OOOOH 4 PTR. . . . . . . . POINTER IN PROC CCQMIPGETMIPFORM) PARAMETER 157 
228 01 BAH 441 PUT. . . . . . PROCEDURE STACK=0018H 430 
??O - .... , OOOOH 32 ?UTR6S . . . . STRUCTURE 8ASEDCPUTRBSP) IN PROC (PUT) 

OOOOH 1 CONTENTS . I . BYTE 
0001H 1 CREDIT . . BYTE 2 51 
0002H 2 LASTSEQ. . I . ~/ORD 

D004H 4 MIPSUFSASE POINTER 
0008H 2 MIPLENGTH. WORD 
OOOAH 1 MIPIDSID . I . BYTE 
OOOBH 1 M!P0 1~N:ROEV!D. . . BYTE 
GOOCH 2 INTERNALPROCESSIO. WORD 
OOOEH 1 R=Q. . . . BYT:: 
OOOFH 1 RES? • . . . . . . BYTE 2 41 * \ 2 4 5 * 247* 247 
0010H 2 RTNMIPSKT. WORD 
0012H 4 LINK . . . . . . . POINTER 249 250* 
0016H 2 CID. . . . . . . . ~rn R 0 
0018H 2 FIRST SEQ . . . . . WORD 
001AH 2 CLIENTus=. . . I . WORD 
001CH 2 SU FL EN . . WORD 311* 311 
001EH 1 NU ~·ISL KS. . . . I . 3YTC: 231 267 
001FH 1 Vo . . • . . • I . BYTE 258 300 

229 0046H 4 PUTRSSP. . . . POINTER IN PROC (PUT) 231 247 249 251 252 257* 258 
267 299* 300 311 

229 OOOOH 6 PUTRBV . . . . . . STRUCTURc BASED(PUTRBVP) ARRAY(1) IN PROC (PUT) 
OOOOH 4 3LKPTR . . . . . . POINTER 235 301 
0004H 2 5LKLEN . . ~·JO R 0 234 

229 004AH 4 PUTRBVP. . . . POINTER IN PROC CPUT) 234 235 258* 300* 301 
1 1 OOOOH 32 RBS. . . . . . STRUCTURE: BASEO(RBSP) 

OOOOH 1 CONTENTS . BYTE 
0001H 1 CREDIT . . I . BYTE 
0002H 2 LAST SEQ. . . . . I WORD 
0004H 4 MIPSUFBASE . . . . POINTER 
OOOSH 2 MIPLE:NGTH. . . . . l..JQ RD 
OOOAH 1 MIP!DSID . BYTE 
000i3H 1 MIPOWNERDEVID. BYTE 
OOOCH 2 INT~RNALPROCESSIO. WORD 
OOOEH 1 R i: Q. . . . . . . . BYTE 
OOOFH 1 R !: S P . . . I . BYTE 
0010H 2 RTN~HPSKT. . . . . WORD 
0012H 4 L!NK . . . . . . . POINTER 
0016H 2 CID. . • . • . WORD 
0013H 2 F!RSTSEQ . . . h10RO 
001.AH 2 CLIENiUS::. . . WORD 
001CH 2 8UFLEN • . . . . . vJO RD 
001EH 1 NUM2,LKS. . I . BYTE 
001FH 1 VB . . . . . . BYTE 

434 OOOOH 32 RBS. . . . . . . . . . STRUCTURE BASEO(RBSP) IN PROC (CHKDEFERR=osTATUS) 
OOOOH 1 CONTENTS . . . . . 8 YT E: 
0001H 1 CREDIT . . . . SYT= 
0002H 2 LASTSEQ. . . . WORD 
0004H 4 MIPBUFBASE . . . . POINTER 
0008.H 2 MIPLENGTH. . . . . \•JOR D 
OOOAH 1 MIPIDSID . BYTE 



OOOEH 
GOOCH 
OOOEH 
OOOFH 
0010H 
0012H 
0016H 
0018H 
001AH 
001CH 
001EH 
001FH 

30 OOOOH 
1 1 0036H 

434 0056H 

11 OOOOH 
OOOOH 
0004H 

11 003AH 
684 OC4CH 
199 0004H 
543 0936H 

12 
1 2 

173 0004H 

447 OB44H 
3 OOOOH 
3 OOOOH 

139 OOOOH 
136 OOOOH 

5 OOOOH 
OOOOH 
0004H 
0006H 
GOOCH 
0012H 
0014H 
0016H 
0018H 
001AH 
001CH 
001EH 
0020H 
0022H 
0024H 
0026H 
0028H 
OOOOH 

161 OOOOH 
401 069FH 
160 006.Srl 
160 0065H 
229 0044H 

4 OOOOH 

1 
2 
1 
1 
2 
4 
2 
2 
2 
2 
1 
1 
I. 
I 
"+ 
4 

6 
4 
2 
4 

413 
1 

1 

68 
1 
2 

iLN1 Tr~n~~ort c~ntrJl L~y~r P0c0iv? Droc~=s 

C~OSS-REF~RENCE LISTING 
('14/1 ;/:32 04/23/.52 

MIPOWNERDEVID. . . BYTE 
INTERNALPROCESSID. ~JO RD 
REQ. . . . . . . . BYTE 
R=SP . . . . . . . BYTE 439* 441* 
RTNMIPSKT. ~JO RO 
LINK . . . . . POINTER 437 438* 
CID. . . . . . . . WORD 
FIRsrs=a . \.JO R 0 
CL!ENTUS::. . . . . ~JORO 

3UFLEN . . . . WORD 
NUMoLKS. . . . • . BYTE 440 
vs . . . . BYTE 

RBSP . . . . . . . . . POINTER IN PROC (GETSTATUSINFO) PARAMETER 30 
R3SP . . . . . . . . . POINTER 
RBSP . POINTER IN PROC (CHKDEFERREDSTATUS) 435* 436 437 

442 443* 
RSV. . . . . . . . . . STRUCTURE B.ASEDCRBVP) ARRAY(1) 

BLKPTR . . . . POINTER 
BLKLEN . . . . . . WORD 

RSVP . . . . . . . . . POINTER 
RCVPROC. . . . . . PROCEDURE PUBLIC STACK=002AH 
REASONCODE . . . . BYTE IN PROC CSENDRSTREPLY) PARAMETER .AUTOMATIC 199 
REJECTPACKET . LABEL IN PROC (PROCESSSEGMENT) 536 5 41 
REMABORT . . . . . . . LITERALLY '1 4 I 223 509 5 91 
REQMAX . . . . . . • . LITERALLY '8' 
RESP CODE . ' . . . . . . BYTE IN PROC (TRYTODELETECDB) PARAMETER AUTOMATIC 

I 
178 179 

R::STOFFINWAIT2 PROCEDURE IN PROC CPROCESSSEGMENT) STACK=0010H 616 
RETRANINCREASE . . . . BYTE EXTERN.AL ( 8) 369 
RETRANWEIGHT . . . WORD EXTERNAL(9) 

4, R=TURN3UFP . . . . POINTER IN PROC (CQDLLREADC) PARAMETER 139 
4 R5:TURN8Uf P . . POINTER IN PROC (CQDLLREAD) PARAMETER 136 

41 RP . . . . . . STRUCTURE BASEO(RPO) 
4 K.u.OSMSGH DR . . . . POINTER 
.... 8UFLEN WORD c. . . 
6 OLDEST . . WORD ARRAY(3) 
6 OLSOURCE . . . . . ~J 0 RD ARRAY(3) 688 
2 DLTYPE . . . . . . 1n10R D 
2 TCLVERSION . . . . WORD 
2 DEST?ORT . WORD 
2 SOURC~PORT . . . . \.JO RD 
2 o::srcro. . . . . . WORD 
2 SOURCECIO. . . WORD 
2 SEGS::t~NO . . . . . WORD 
2 SEGACKNO . . . . . WORD 
2 S'.:GO.ATALEN . . WORD 
2 CTL. . . . . . ~JO RD 
2 CHECKSUM . \~ 0 RD 
1 SEGDATA. . . . . . SYT:: ARRAY(1) 306 308 

RP . . . . . . . . PROCEDURE STACK=OOOOH 
27 RPDEFER!RBTP . . . . . PROCEDURE STACK=0010H 196 291 319 426 5 31 5 43 

25.S R?cRRFLOW. . . . . . . PROCcOURE STACK=001CH 487 563 601 612 629 636 
1 RPIR3INDEX . . . . . . BYTE INITIAL 163 742 
3 RPIRBLIST. . . . . BYTE ARRAY(3) INITIAL 163 742 
2 RPLENLcFT. . . . . WORD IN PROC (PUT) 297* 303 312* 312 31 5 329 
2 RPMBX. . . HORD EXTERNAL(15) 686 

PAGE: 46 
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5 0026H 2 RPO. . . . . . . . \.JOR D AT 306 308 688 6 91 740 
5 0026H ' R?P. POINTER 5 686* "1- . . . . . . . . . 
3 0006H 4 RPROUNDTRIP. . . . . . OWORD 3 358* 359 360* 360 3 61 * 361 365 
3 D008H 2 RPROUNDTRIPHI. . . ~-lORO AT 
3 0006H 2 RPROUNDTRIPLO. . . WORD .A.j 
3 0002H 4 RPT!MESTAMP. . . . I . DWORD 356 358 
3 OOOAH 28 KP -· . . . . . . . . . STRUCTURE PUBLIC 

OOOOH 2 DLSOURCEO. . . I . W 0 R !J 186 209 688 
0002H 2 DLSOURC::1. WORD 210 
0004H 2 DLSOURCE2. I . WORD 211 
0006H 2 OLTY?E . . . . . . WORD 
0008H 2 TCLVi:'RSION . . . . \~OR 0 696 
OOOAH 2 OEST PORT . . . WORD 213 657 708 
GOOCH 2 SOURCEPORT . . . . \~OR 0 187 21 2 660 668 708 
OOOEH 2 o::srcro. . . . . . WORD 215 703 705 
0010H 2 SOURCECID. . . . . WORO 188 214 525 651 721 
0012H 2 SEGSEQNO . . . . . WORD 190 21 7 274 290 318 450 515 5 34 539 566 

604 6 21 
001 4H 2 SEGACKNO . . . . . WORD 183 216 405 410 412 41 5 481 515 553 613 

6 41 
0016H 2 SEG DA.T AL EN . . . . WORD 280 28 s 297 429 53 2 
0018H 2 CTL. . . . . . . . WORD 189 200 2 21 244 280 298 409 429 472 48 0 

482 490 500 530 532 555 689 690 701 
001AH 2 CHECKSUM . . . . . WORD 6 91 

3 0062H 1 RP _HAS_ACK . . . . . . BYTE 403 51 3 5 51 613 641 689* 
3 0063H 1 RP_HAS_FIN . . . . . . BYTE ·246 288 448 564 602 619 690* 
6 RST4.CKMASK . . . . . . LITERALLY '1100H' 480 

13 RSTCLIENTA30iH . . LITERALLY '6' 
1 3 RSTCONNCLOSED. . . . . LITERALLY '2' 647 
1 3 RSTILLEGALACK. . . . . LITERALLY '7' 596 

6 RSTMASK. . . . . . . . LITERALLY '0100H' 200 221 500 555 
13 RSTNOMATCH . . . . . . LITERALLY I 3 I 712 
13 RSTOLDDUPL . . . . . . LITERALLY I 1 I 520 527 710 
13 RSTSYNREFUSED. LITERALLY I 5 I 738 
13 RSTVERSIONMISMATCH . . LITERALLY I 8 I 698 
13 RSTZERODESTCIO . . . . l!TERA.LLY I 4 I 71 4 
21 OOOOH 1 RTNCODE. . BYTE IN PROC (CLEARLISTS) PARAMETER 21 
18 OOOOH 1 RTNCOOE. . . . . . . . 2, YT E IN PROC (DELETECDB) PARAMETER 18 

4 OOOOH 2 SCH::DLOCK. . . . . . . WORD EXTERNAL(20) 204 206 687 741 
3 0064H 1 SCRATCH. . . . . . . . BYTE 321* 323* 633* 

32 OOOOH SEARCH _LCIDVECTOR. PROC::OURE WORD EXTERNAL(27) STACK=OOOOH 705 
24 OOOOH 2 s::Go . . . . . . . WORD IN PRO C CCHKSUMCALC) PARAMETER 24 

656 0004H 1 SELECTCASE . . . . . . BYTE IN PROC (CONMECTMATCH) PARAMETER AUTOMATIC 656 659 
650 0SC6H 37 SELFCONNECT. . . . PROCEDURE BYTE STACK=OOOBH 662 670 677 7 21 
103 OOOOH 2 S ::1~lA. ?HOR EO . . . . . . WORD IN PROC CCQIOJAIT) PARAMETER 103 
1 00 OOOOH 2 SEMAPHOREO . . . . . . WORD IN PROC (CQISIGNAL) PARAMETER 100 

82 OOOOH 2 SEMAPHORED . . . . WORD IN PROC CCQC 1,.JA!T) PARAMETER 82 
79 OOOOH 2 s=MADHOR::o . . . . . . ~JO RD IN PROC (CQvlAITSEM) PAR A~\ ET ER 79 
76 OOOOH 2 SEMAPHOREO . . . . WORD IN PROC (CQSIGNAL) PARAMETER 76 
73 OOOOH 2 SEMAPHORC:O . . . . WORD IN PROC CCQCREATESEMAPHORE) PARAMETER 73 
50 OOOOH SENDOEFcRREDIR3S . . . PROCEDURE EXTERNAL(33) STACK=OOOOH 742 
1 2 S~NO::OMREQ . . . . . . LITERALLY '6' 

239 03CCH 171 s::NDRSSBACK. . . . . . PROCEDURE SYTE IN PROC (PUT) STACK=OOOEH 268 323 
1 2 SENDREQ. . . . . . . . LITERALLY I 5 I 

198 0119H 126 S::NDRSTREPLY . . . . . ?ROCEDUR= ST.O.CK=OOOCH 52 0 527 596 647 698 710 712 
714 738 
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363 0590H 27 SETRETRANTIMEOUT . PROCEDURE STACK=OOOAH 485 51 8 557 
14 OOOOH SETUPCD8 . . . . . PROCEDUR= EXiERNAL(21) STACK=OOOOH 707 720 73 2 

230 0373H .g9 SETUPNE 1,\3LK. . . . . . PROCEDURE IN PROC (PUT) STACK=0008H 259 270 
SHL. . . . . . . . BU IL TIN 3 61 375 
SHR. . . . . . BU!LTIN 369 372 

145 OOOOH 2 SOCKET . . . . ~JOR D IN PROC (C1.~MIPSEND) PARAMETER 14 5 
3 OOOOH \ SPEC TYPE BYTE ARRAY (Q) EXTERNAL(1) 175* 194* 194 576* 576 730 . . . . . 

70 OOOOH 2 STACKO . . . . . . ~JO RD IN ?ROC CCQCREATEPROCESS) PARAMETER 70_ 
182 0006H 1 STAT~Coo::. 3YTE IN PROC -(ACCEPTCONN) PARAMETER AUTOMATIC 182 183 1 91 

,g STATEMASK. . . . . LITERALLY 'OFH' 547 
12 STATUSREQ. . . . . LITERALLY I 3 I 

56 OOOOH STKY_INCR. . . . . . . PROCEDURE 'EXTERNALC35) STACK=OOOOH 282 283 544 545 693 
6 SYNACKMASK . . . . . . LITERALLY '1800H' 482 
6 SYNMASK. • . . LITERALLY '0800H' 472 490 701 
8 SYNRCVD. . . . . . LITERALLY I 2 I 183 474 497 
8 SYNS=NT. . . . LIT=RALLY I 1 I 478 517 

33 OOOOH 2 TARGET . . . . . . \i,IQRO IN PROC (SEARCH_LCIDVECTOR) PARAMETER 33 \ 

336 0004H .... TARGETSEGNO. \·JORO IN PROC (COMPLETE) PARAMETER AUTOMATIC 336 340 c. . . . . . 
2 iCLHEADERLEN . . . . . LITERALLY '20' 
2 TCLMIPPORT . . . . . . LITERALLY I 4 I 

2 TCLPROTOCOLCODE. . . . LITERALLY '5001H' 
2 TCLPROTOCOLCODEREV LITERALLY '01SOH' 
3 OOOOH 2 TCLVERSION . . . . . . W 0 R 'D EXTERNAL(6) 696 
2 ,TCLVcRSIONLIT. . . LIT:RALLY '101H' 
2 TIMEOUTINCREASESTATE . LITERALLY '1 , 376 381 394 
2 TIMEOUTSTEADYSTATE . . LITERALLY 'O' 386 
8 TIM EWA IT . . . . . . . LITERALLY I 6 I 452 

336 OOOOH 32 TOPRBS . . . . STRUCTURE BASEO(TOPRBSP) IN PROC (COMPLETE) 
OOOOH 1 CONTENTS . 3YTE 
0001H 1 CREDIT . • . . . . BYTE 
0002H 2 LASTSEQ. . . . . . WORD 340 
0004H 4 MIPBUFBASE . . POINTER 
0008H 2 MIPLENGTH. . . . . WORD 
OOOAH 1 MIPIOSID . . . . . BYTE 
OOOBH 1 M I P 0 ~·J N E R D E V I D • . . BYTE 
OOOCH 2 !NTERNALPROCESS!D. WORD 
ooo=H 1 REQ. . . . BYTE 342 
OOOFH 1 RES? . • . . . . . BYTE 3,41 * 
0010H· 2 RTNMIPSKT. . . WORD 
0012H 4 LINK . . . . . PO!NT::R 347 348* 
0016 H 2 CID. . . . WORD 
OD18H .~ F!RSTSEQ . ... . . . . WORD 
OG1AH 2 CLIENTUSE. . . WORD 
001 CH 2 BU FL EN . . . . WORD 
001EH 1 NUM6LKS. . . . . . SYTE 
001FH 1 VB . . . . . . SYTE 

7: ... .' 004EH 4 TOPRSSP. POINTER IN PROC (COMPLETE) 339* 340 342 347 349 352* _.·..)O . . . . . . . 
3 OOOOH 2 TOTPKTSRcJ . . . . . . y;oRD EXT=RNAL(10) 545 
3 OOOOH 2 TOTPKTSRETRAN. . . . . WORD EXTERNAL(11) 
3 ODO OH 2 TOTRCV9UFREJ . . . WORD EXTERNALC12) 283 
4 OOOOH 2 TPMSX. . . . . . . WORD EXTERNALC14) 21 8 420 455 506 

182 0004H 1 TPREQCODE. . . . . . . BYTE IN PROC (ACCEPTCONN) PARAMETER AUTOMATIC 1 82 195 196 
2 iRUE . . . . . . LITERALLY 'OFFH' 226 260 271 302 3 21 323 652 665 

673 680 685 
221 s~ 172 OOSOH 63 TRYTODELC:TECD3 . . . . PROCC:DUR:: PUBLIC STACK=0018H 591 643 

173 OOOOH 124 TTDC . . ... . . . . . STRUCTURE BASED(TTDCDSP) IN PROC CTRYTODELETECDB) 



P L I M - 3 6 C 0 1·1 P I L C: C: 

QOOOH 1 
0001H 1 
0002H 2 
0004H .... 

'-
0006H 2 
0008H 2 
OOOAH 6 
0010H .... 

(. 

0012H 2 
0014H 2 
0016H 2 
0018H 4 
001CH 2 
001EH 2 
0020H 4 
0024H 4 
0028H 2 
002AH 4 
002EH 4 
0032H 4 
0036H 2 
0038H 2 
003AH 1 
003BH 1 
003CH ., 

(.. 

003EH 2 
0040H 2 
0042H 2 
0044H 2 
0046H 1 
0047H 1 
0048H 2 
004AH 1 
0043H 1 
004CH 2 
004EH 2 
OOSOH 2 
0052H 2 
0054H 1 
OOSSH 1 
0056H 2 
OOSSH 2 
OOSAH 2 
GOSCH 4 
0060H 1 
0061H 1 
0062H 10 
006CH 4 
0070H 1 
0071H 1 
0072H 10 

173 OOOAH 1 
173 0006H 4 

54 OOOOH 1 
162 0004H 1 

ilNA Tr~nsoort Control L~y0r Receive Process 
CROSS-REFERENCE LISTING 

04/15/82 04/23/8?. 

STATE. . . . . 8 YT E 17 4* . 
Ot.JME RDE:VI CE. . BYTE 
O~J NE RP R 0 C =SS ID \.JO RD 
LOCCIO . . . . . . WORD 
LOCPORT. . \.JORO 
R c ~., N:: T . . . . . . WORD 
REM~OST. . • . . . ',./ORD ARRAY(3) 
REMPORT. . HORD 
?ERS!ST. . WORD 
ABORTTOHI. . . . . WORD 
RE~1IC!O . . . . . . \iJORD 
RETRANTODW . . . . D\.JORO 
RESERVED . 'r'IOR D 
TIMEDSEQNO WORD 
S2GTRANST!MEDW • . OWORD 
CU M R E T R A N D \.J • . I . O\i/ORD 
PERSISTCNT vi ORD 
C8TQHDR. . . . POINTER 
PCBQHDR. . . • POINTER 
OEFSTATUSP . . POINTER 
MYACKNO. . WORD 
s=EN . . . . . . . ~JO R 0 
'-1YCREDIT . . . . . BYTE 
CURBLK!NDEX. . . . SYT E 
CBOATAINDEX. . WORD 
RCVBYTESCONSUMED ~~ORD 

CURSLKLENLEFT. . . WORD 
HISACKNO . . . WORD 
NEXTTRANSMIT . . . WORD 
CLOSC:DREASON . BYTE 176* 
HISCREOIT. . . BYTE 
HIGHESTSENT. . . . WORD 
C3TQ8UFCNT BYTE 
PCBQ6UFCNT BYTE 
PKTSREJ. . . . I . WORD 
PKTSRETRAN . . WORD 
NOCONFID . . . WORD 
LA.STNOCONFIO . WORD 
RETRANSMIT ST.ATE. . BYTE 
SENDFLAG . . . BYTE 
PENDINGRCVOATA ~JORO 

RCV3UFRE:JCNT . WORD 
.AYT COUNT . . . !,\QR 0 
OATAALARMCB. . WORD ARRAY(2) 
DA.TAACoIRSTY?: . . SYTE 
DATAAC3FLAG. . BYTE 
OATAAC8REM . . BYTE ARRAYC10) 
CTLALARMCB . . . . vJO R 0 ARRAY(2) 
CTLACBIRBTYPE. BYTE 
CTLACBFLAG • . BYTE 
CTLACBCU:M. BYTE ARRAYC10) 

TTDCDBIMDE:X. . . . . . BYTE IN PROC CTRYTODELETECD8) PARAMETER AUTOMATIC 
TTDCDBP. . . . POINTER IN PROC (TRYTODELETECDB) PARAMETER AUTOMATIC 

178 179 
TYPE . . . . . . . . . BYTE IN PROC (OEFErHRBTP) PARAMETER 54 
TY?= . . . . . • . BYTE IN PROC (RPOEFERIRBTP) PARAMETER AUTOMATIC 

P.AGE t.9 

173 179 
173 177 

16 2 163 



I 

PL/M-36 COMP!L:=P iLN6 Tr~nspart Control L~y?r Q~c~iv~ Process 04/15/82 
CROSS-REFERENCE LISTING 

142 OOOOH 2 TYPE . . . . . . . . 
1 2 UNKNOWNCIDRESP . . • 

367 OSABH 1 21 UPDATERETRANTI~EOUT. 

686 OC4FH 'tJ A I T F 0 R S E G M E N T . 
97 OOOOH 2 l~C 6 0 . . 
57 OOOOH 4 ~J () p • . . 

MODULE INFORMATION: 

CODE AREA SIZE 
CONSTANT AR~A SIZE 
VARIAoL= AREA SIZE 
MAXIMUM STACK SIZE 
2678 LINES READ 
1 PROGRAM WARNING 
0 PROGRAM ERRORS 

= ODE9H 
= OOOOH 
= 006AH 
= 002AH 

END OF PL/M-86 COMPILATION 

. . . . . . . 

35610 
OD 

1060 
42 D 

• . . . . 

. WORD IN PROC (CQDLLCONNECT) PARAMETER . LITERALLY , 6, 

. PPOC!:OURE STACK=OOOAH 414 . LAS EL IN PROC (RCVPROC) . WORD IN PROC (CQMRECEIVE) PARAMt:TER . POINTER !N PROC (STKY - INCR) PAR .AM ET ER 

04/23/82 PAGE 50 

142 

97 
57 


